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Abstract

This paper offers new empirical insights into the relationship between the European fis-
cal framework and the cyclical stance of fiscal policy in EMU countries. By employing
a Time-Varying Coefficient (TVC) model, we generate country- and year-specific mea-
sures of fiscal cyclicality from 1995 to 2019. We then quantify the evolving intensity of
fiscal rules through a country- and year-specific composite index and assess its impact
on fiscal cyclicality via panel regressions with multiple estimators, including a robust
IV-GMM specification that addresses endogeneity concerns. This dual-framework strat-
egy enables us to capture the distortion introduced by real-time revisions and identify a
significant pro-cyclical bias in peripheral countries, which is largely masked when ex-
post data are used. In other words, our findings reveal a marked asymmetry: while the
effect of fiscal rules on cyclicality is neutral or mildly counter-cyclical in core countries,
it is significantly pro-cyclical in peripheral ones when real-time data are considered.
These results have important implications for the revised European fiscal framework, as
the new indicator — net expenditure — continues to rely on cycle-sensitive variables and
therefore risk perpetuating the same structural biases. Our analysis calls for a deeper
reconsideration of the methodology used to estimate potential output in the EU. By
demonstrating how the interaction between fiscal rules and real-time macroeconomic
estimates can generate unintended policy outcomes, this study contributes to a more
informed debate on the future of fiscal governance in the euro area.

Keywords: Fiscal cyclicality; European fiscal framework; Output gap; NAWRU; Ex-
post and real-time data; Time-Varying Coefficient models
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1. Introduction

A vast literature has investigated the role and optimal configuration of discretionary fiscal policy.
Drawing on the Keynesian tradition, which highlighted fiscal policy’s role in sustaining economic
growth following the Great Depression (Keynes, 1936), the theoretical consensus has long identified
it as a central tool for macroeconomic stabilisation (Musgrave, 1959). Within this framework, fiscal
policy is expected to operate counter-cyclically (i.e., stimulating demand during recessions and
consolidating during expansions), to reduce output volatility, promote growth, and mitigate business
cycle fluctuations. From the early 1980s until the 2008 global financial crisis, however, academic and
policy attention shifted towards monetary policy. This was mainly driven by a predominant emphasis
on fiscal consolidation (especially, in advanced economies) and the belief that monetary policy alone
could stabilise output effectively while remaining less vulnerable to political pressures (Blanchard,
2010). The financial crisis of 2008 renewed interest in discretionary fiscal intervention, as it exposed
the limitations of monetary policy as the sole stabilisation mechanism. Christiano et al. (2011)
identified two main justifications: the limited scope of monetary policy and the protracted nature of
the downturn, which allowed time for fiscal measures to take effect. This renewed focus becomes
even more significant in a context such as the Eurozone, where monetary and exchange rate policies
are centralised, leaving fiscal policy as the principal instrument available to individual member states
for responding to asymmetric shocks (Cook and Devereux, 2019; Bianchi-Vimercati et al., 2021).
Finally, the critical role of counter-cyclical fiscal policy was reinforced during the COVID-19
pandemic, when strong political consensus enabled the swift implementation of innovative and wide-
ranging fiscal measures (Jalles, 2023).

Empirically, a substantial body of research has shown that discretionary fiscal policy often exhibits
pro-cyclical behaviour. Traditionally, a distinction was drawn between developing and industrialised
countries: the former were thought to follow pro-cyclical fiscal policies, while the latter were
associated with a-cyclical or counter-cyclical stances. Over time, this view regarding developing
countries has become widely accepted as a stylised fact (Bergman and Hutchison, 2020). Gabin and
Perotti (1997) were among the first to highlight pro-cyclicality in Latin America; however,
subsequent studies have demonstrated that this pattern is not exclusive to developing economies, but
also evident in advanced countries (Kaminski et al., 2004; Talvi and Végh, 2005). In the context of
the European Union (EU), findings on fiscal cyclicality are mixed and vary depending on country
coverage and time periods (Gali and Perotti, 2003; Ribeiro, 2009; Huart, 2012; Bénétrix and Lane,

2013). More recent literature suggests a general tendency towards pro-cyclicality in Europe (Larch et



al., 2021; Gootjes and de Haan, 2022), though some studies find asymmetric patterns, such as pro-
cyclicality in expansions and a-cyclicality in downturns (Eyraud et al., 2017; Boussard and Mohl,
2021), or the reverse (Aldama and Creel, 2022).

While much of the empirical literature has focused on examining the extent and direction of fiscal
cyclicality over a given historical period and for a specific group of countries, far fewer studies have
explored how fiscal cyclicality has evolved over time (Jalles, 2018; Afonso and Carvalho, 2022; Jalles
et al., 2024). Regarding this latter dimension, existing research typically relies on ex-post data,
thereby underestimating the importance of adopting a real-time framework — particularly, in light of
the methodological shortcomings associated with the European Commission (EC)’s approach to
estimating potential output. This consideration lies at the heart of the motivation for this paper, which
seeks to estimate time-varying fiscal cyclicality using both ex-post and real-time frameworks.
Incorporating real-time data in the estimation of potential output explicitly addresses the risk —
acknowledged by the EC itself (Orlandi et al., 2018) — of undue pro-cyclicality in its approach,
particularly in one of its key components: the Non-Accelerating Wage Rate of Unemployment
(NAWRU). In this regard, its estimation — and, by extension, of potential output — is a key factor in
determining the fiscal space available to policy makers (see Section 3.1). These estimates are
frequently revised, and while this would not pose a problem if potential output remained stable over
time, in practice their volatility means that the choice of forecast can significantly influence, and
potentially bias, empirical findings (see Section 3.3).

To the best of our knowledge, this paper is the first to adopt such a dual-framework approach in a
time-varying setting, highlighting the potential issues arising from the current estimation
methodology. To this end, we employ a Time-Varying Coefficient (TVC) model, which enables the
estimation of country- and year-specific measures of fiscal cyclicality, thereby capturing the dynamic
nature of fiscal behaviour over time (see Section 3.4). The analysis will distinguish between
peripheral and core countries within the European Monetary Union (EMU), covering the period from
1995 to 2019. This novel approach enables an investigation into the role played by the European
fiscal framework in shaping the evolution of fiscal cyclicality over time, through the construction of
a country- and year-specific index designed to capture the intensity of fiscal rules (see Section 3.2).
In this context, the use of real-time data — which reflects the information available at the time fiscal
rules were applied, and is not influenced by later revisions — is essential. This approach ensures

consistency with the conditions under which policy decisions were originally formulated.



The answer to our research question relies on the estimation of a panel data model, in which the
fiscal cyclicality coefficient serves as a dependent variable and the fiscal rule stringency index as the
main regressor. The robustness of our results is ensured not only through a recursive estimation of
the dependent variable — conducted within both ex-post and real-time framework — but also through
the use of three different estimators, one of which accounts for the potential risk of endogeneity
between the two indicators (see Section 3.5). In light of this, we uncover critical insights into the
interaction between rule-based fiscal governance and the discretionary conduct of fiscal policy. These
findings are especially pertinent in light of the new reform of the EU fiscal framework, which
continues to rely on problematic, cyclical-sensitive indicators. Our results suggest that the current
institutional design may contribute to pro-cyclical policy outcomes in more vulnerable economies,
with important negative implications for the sustainability and stabilisation role of fiscal policy in the
euro area.

The paper is structured as follows. Section 2 provides a review of the literature concerning the
impact of fiscal rules on public finance variables. Section 3 outlines the methodological framework
and details the two econometric steps of the analysis — namely, the TVC model and the panel data

model. Section 4 presents the main empirical findings, while Section 5 concludes.

2. Literature review
Although fiscal policy decisions within the Eurozone are ultimately taken by national governments,
their scope for independent action may be constrained by fiscal rules applied to key public finance
aggregates.! These rules, established at both national and supranational levels, are intended to
safeguard fiscal sustainability and discipline; more specifically, the principal rationale for this
framework — setting aside any ideological underpinnings — is that, within a monetary union, a lack of
fiscal discipline in one member state may generate negative externalities for others (i.e., inflationary
pressures, financial instability, and increased moral hazard risks across the currency area) (Hallerberg
et al., 2007; Debrun et al., 2008; Wyplosz, 2013; Martin, 2015; Bergman et al., 2016; Hajek and
Horvath, 2016; Combes et al., 2022).

A large strand of the literature on fiscal rules and fiscal institutions examines their effects on fiscal
prudence, typically proxied by the budget balance (often cyclically-adjusted) or by the dynamics of
revenues and expenditures. A separate but closely related line of research focuses instead on the

cyclicality of fiscal policy, debating whether fiscal rules are effective in reducing its pro-cyclical bias

! For a more detailed discussion of fiscal rules, see Section 3.2.
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that has already been emphasised in the previous paragraph. These analyses are conducted on highly
heterogeneous samples, ranging from emerging economies only, to broad panels of more than one
hundred market economies regardless of their stage of development, to more homogeneous regional
samples such as the Euro area or the European Union, where fiscal rules are more comparable.
Moreover, the empirical modelling of fiscal rules varies substantially across studies, from the use of
simple dummy variables capturing their presence to more sophisticated indices reflecting their
stringency or scope.

Contributions within this first strand of the literature report a variety of results, yet they converge
on the view that fiscal rules are essential in curbing the deficit bias (Nerlich and Reuter, 2015). In this
respect, Badinger and Reuter (2017), Caselli and Reynaud (2020), and Debrun and Kinda (2017)
share several common features. All three analyses draw on extensive cross-country samples that
include both advanced and emerging market economies, and they assess fiscal rules by means of
indicators reflecting their degree of stringency rather than simply their existence. Most importantly,
despite differences in approach, they reach remarkably similar conclusions. Using a sample of 81
countries over the period 1985-2012, Badinger and Reuter (2017) develop indices of fiscal rule
stringency based on partially ordered set (POSET) theory and show that countries with stricter rules
tend to exhibit lower deficits and narrower interest rate spreads. Caselli and Reynaud (2020), using
an even larger sample of 142 countries over a similar time span, exploit geographical proximity as an
exogenous instrument to estimate the causal effect of fiscal rules. They find evidence that more
stringent constraints lead to improvements in fiscal balances, but only when the rules are well
designed. Similarly, Debrun and Kinda (2017), using a large and heterogeneous sample over a shorter
period (1990-2011), find that well-designed fiscal rules are associated with stronger fiscal outcomes,
as well as with more reliable macroeconomic and budgetary forecasts. Fatas et al. (2025), for their
part, condition the effectiveness of fiscal rules on the presence of strong institutional frameworks.
Using an equally heterogeneous sample and a time span similar to previous studies, they show that
the introduction of fiscal rules (proxied by a dummy variable) leads to a substantially larger increase
in the cyclically-adjusted primary balance when institutional quality is higher.? Lledo et al. (2010),
on the other hand, focus on a sample of 72 middle- and low-income countries and employ a composite
index that captures not only the stringency of fiscal rules but more broadly the quality of budgetary
institutions. Their results confirm that stronger budgetary institutions contribute to higher cyclically-

adjusted primary balances.

2 For a precise definition of the cyclically-adjusted budget balance, see Section 3.1.
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The level at which fiscal rules operate — whether national or supranational — also constitutes an
important dimension of analysis. Asatryan et al. (2018) focus on the impact of fiscal rules on public
debt, assembling a dataset of 45 developed and emerging countries that spans an exceptionally long-
time horizon, from 1800 to 2016. They provide empirical evidence that budget balance rules
(modelled through a dummy variable) can significantly reduce the likelihood of debt crises, but only
when such rules are constitutionally embedded. Lehtiméki (2025), using a large sample of more than
one hundred countries over a shorter time horizon (1985-2021), confirms the effectiveness of national
fiscal rules (also modelled as a simple dummy variable), albeit to varying degrees, and highlights
their complementarity with supranational rules, which, however, appear to exert a stronger influence.
Other authors investigate the impact of the coexistence of different types of fiscal rules.? Fall et al.
(2015), using a sample of OECD countries starting in 1985, examine the optimal mix of fiscal rules:
combining a budget balance rule with an expenditure rule may prove beneficial for most countries.
Likewise, Cordes et al. (2015), based on a very similar sample, focus on the impact of expenditure
rules, which are shown to improve expenditure control and enhance fiscal discipline. Herrero-Alcalde
et al. (2024) confirm the effectiveness of such rules by employing a synthetic control methodology
to analyze their impact on expenditure dynamics within the Spanish public administration. Their
findings reinforce the notion that expenditure rules can enhance budget sustainability by helping to
keep spending under control. Overall, this evidence suggests that fiscal balance tends to improve with
the adoption of fiscal rules, particularly expenditure and budget balance rules, which are generally
regarded as more effective. Nonetheless, there is broad agreement that fiscal rules are not universally
or unconditionally effective. As Eyraud et al. (2018) argue, while certain rules can indeed foster fiscal
discipline, others may prove counter-productive. Their study calls for a more integrated and flexible
approach to fiscal framework, highlighting the need to balance rule-based discipline with adaptability.
This reflects the ongoing lack of consensus over the comprehensive and unconditional effectiveness
of fiscal rules.

An alternative strand of the literature examines the effectiveness of fiscal rules not merely in terms
of their impact on fiscal balances, but in their ability to reduce the pro-cyclicality of fiscal policy.
More precisely, it is argued that during economic booms fiscal rules may not prevent fiscal policy
from turning expansionary, whereas in periods of recession, fiscal policy can become potentially
restrictive as governments are required to comply with the rules’ constraints (Nerlich and Reuter,

2015). Our work contributes to this strand of the literature, given the centrality and prominence we

3 For a more detailed technical discussion of the various fiscal rule typologies in force, see Section 3.2.
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attribute to this aspect, rather than focusing solely on the effect on the fiscal balance. Furthermore,
our analysis will focus on countries within the Euro area to ensure greater homogeneity in the design
of fiscal rules, institutional quality, and the conduct of monetary policy.

According to a recent survey by Brindle and ElSener (2024), one of the principals aims of
economic policy, and by extension fiscal policy, is to mitigate fluctuations over the business cycle.
Indeed, evaluating the soundness and effectiveness of fiscal rules requires more than assessing their
influence on headline fiscal indicators. More crucial is understanding how these rules shape fiscal
policy responses throughout different phases of the economic cycle. The core question, therefore, is
not simply whether fiscal rules lead to higher or lower deficits, but whether they foster a counter-
cyclical fiscal stance or not. This complex issue remains contested: on the one hand, fiscal rules may
constrain governments’ ability to implement counter-cyclical measures during downturns, potentially
resulting in pro-cyclical consolidations that exacerbate recessions or slow recovery; on the other hand,
this argument appears inconsistent with the fundamental rationale for adopting fiscal rules (namely,
to limit the scope for discretionary policymaking and reduce the historically pro-cyclical bias of fiscal
behaviour).

Several studies have addressed this topic by analysing the fiscal reaction function and
incorporating one or more indicators of fiscal rules. This is typically achieved either by including
such indicators as additional explanatory variables, by introducing non-linear specifications (i.e.,
through interaction terms between fiscal rules and the output gap or other proxies for the economic
cycle) or by examining the cyclicality of discretionary fiscal policy across regimes characterised by
different levels of fiscal stringency, types of rules, or institutional settings. A smaller and more recent
strand of the literature adopts a different approach, within which the present analysis is situated. This
strand estimates the time-varying cyclicality of fiscal policy directly, generating country- and time-
specific coefficients which are then used as dependent variables to explore the role of fiscal rules in
shaping their evolution over time. In this regard, Aghion and Marinescu (2007) provide a clear
summary of the main techniques used to compute the cyclicality of the budget deficit over time. These
include rolling window OLS estimates, the locally weighted Gaussian OLS method, and approaches
that assume countercyclicality depends on past observations and thus follows an AR(1) process.

Building on these methodological perspectives, a number of studies have assessed how fiscal rules
affect the cyclicality of fiscal policy. Manasse (2006), for instance, incorporates an interaction term
between a dummy variable capturing the presence of fiscal rules and the output gap within a fiscal

policy rule framework. His results, obtained on a sample of emerging and industrial countries from



1970 to 2004, suggest that fiscal rules can enhance the counter-cyclicality of fiscal policy. However,
this effect becomes statistically insignificant once measures of institutional quality are included in
the analysis. The pivotal role of institutional quality is further supported by Bergman and Hutchison
(2015), who also employ a fiscal policy rule framework on an exceptionally large sample of 81
advanced and emerging countries, covering the period from 1985 to 2012. They find that the
effectiveness of fiscal rules in enhancing the stabilising function of fiscal policy depends critically on
surpassing a minimum threshold of government effectiveness. In this context, Nerlich and Reuter
(2015) extend the standard fiscal policy rule framework by incorporating the concept of fiscal space,
defined as the room for manoeuvre for fiscal policy' and modelled as the difference between the debt
limit and the current debt level. Using a sample of European Union member states over the period
1990-2014, they estimate a time-varying measure of the cyclicality of public expenditure by applying
a ten-year rolling window. Their results show that while greater fiscal space tends to increase pro-
cyclicality, the presence of fiscal rules (proxied by a dummy variable) mitigates this effect. These
results are only partially supported by Combes et al. (2017), who explore potential non-linearities in
fiscal policy responses to the business cycle using a sample of 56 developed and emerging economies
over the period 1990-2011. Their analysis, which implements the locally Gaussian weighted OLS
method to estimate time-varying coefficients of countercyclicality, indicates that higher levels of
public debt are associated with stronger pro-cyclical behaviour. Under conditions of high debt,
however, only deficit rules appear effective in reducing pro-cyclicality, whereas other types of rules
do not exert a statistically significant moderating effect. The pro-cyclical effect of debt is reinforced
by Mamatzakis (2024), who focus on a narrower sample of EU countries over the period 2001-2021,
very similar to the one considered in this study. They estimate the cyclicality of fiscal policy above
and below endogenously determined threshold values for a range of explanatory variables, With
respect to public debt, the results show that once the debt level exceeds a certain threshold, fiscal
policy becomes more pro-cyclical. Regarding fiscal rules, the degree of cyclicality is shown to depend
on whether the strength of fiscal rules (measured using an index) lies below or above an endogenous
threshold. The study finds that fiscal policy tends to be pro-cyclical when the strength index is below
the threshold, but becomes counter-cyclical when it exceeds it.

Taken together, this most recent empirical evidence suggests that the impact of fiscal rules on
fiscal cyclicality is shaped not only by the design and type of rules themselves, but also by external
institutional and macroeconomic factors. Guerguil et al. (2017) support this view, showing that well-

designed rules — particularly, those accommodating public investment — can reduce the pro-cyclicality



of total government expenditure. They also highlight the relevance of country-specific characteristics,
such as the level of economic development, past debt accumulation, government stability, and the
strength of legal enforcement mechanisms, all of which can significantly affect the relationship
between fiscal rules and fiscal behaviour, particularly when relying on a highly heterogeneous
sample. More recent contributions further develop this line of inquiry. Andrian et al. (2024), once
again using a large sample of 89 countries over the period 1995-2020, interact fiscal rules — measured
both as a dummy variable and a continuous index — with the economic cycle to identify potential non-
linear effects. Their analysis shows that fiscal rules help reduce debt primarily during economic
upswings and only when the rules are of high quality, underscoring the importance of careful rule
design. Larch et al. (2021) adopt a similar approach, combining different proxies for fiscal rules with
measures of the business cycle. They conclude that compliance with certain fiscal rules significantly
lowers the likelihood of procyclical fiscal policy and supports a more stable debt trajectory. This
finding is fully supported by Larch and van der Wielen (2025), who focus on the European fiscal
framework over the period 1998-2023, whose results show that compliance with the EU’s deficit rule
does not have any adverse effect on public investment; on the contrary, it appears to benefit from the
greater fiscal space that compliance helps create.

In another recent contribution, Chrysanthakopoulos and Tagkalakis (2024) examine the dynamic
effects of fiscal rules, evaluating their impact several years after implementation. Using local
projection methods, on a sample of 86 advanced and emerging countries, they find that the
introduction of fiscal rules — proxied by a dummy based on IMF data — is associated with a
deterioration in the primary balance. This result is explained by increased market confidence and the
subsequent decline in borrowing costs. The study also finds that the impact of fiscal rules varies
according to the level of public debt: in highly indebted countries, rules tend to improve the primary
balance, while in low-debt countries, greater market confidence appears to accommodate larger
deficits. Moreover, through an interaction between fiscal rules and a recessionary shock, the study
shows that fiscal rules dampen the expansionary response of fiscal policy, thereby reducing its
counter-cyclicality. Finally, Jalles et al. (2024), who replicate and extend the framework developed
by Jalles (2018), on a sample of 60 countries over the period 1980-2014, directly estimate the time-
varying cyclicality of fiscal policy and use this parameter as the dependent variable to study the effect
of fiscal rules on it. They find that fiscal rules are generally found to be associated with greater pro-
cyclicality in discretionary fiscal policy; in particular, debt and expenditure rules emerge as the main

drivers of this pro-cyclical effect, especially within advanced economies. The framework employed



in the last two cited studies is very similar to that of the present work and will be described in detail

in the following sections.

3. Data and methodology

3.1 The cyclical adjustment of the budget primary balance

Under the previous European fiscal framework (in force until 2019)*, national budget balances were
assessed on a structural basis. This approach entailed decomposing the overall actual budget balance
(BB) into two distinct components: the cyclical component (CC), which reflected the impact of
automatic stabilisers beyond direct government control, and the cyclically-adjusted budget balance
(CAB), which captured the effect of discretionary fiscal measures. More precisely, the structural
interpretation of the budget balance referred not only to the CAB but also to the exclusion of the so-
called one-off and other temporary measures (Temp).> The Temp component tended to be very small;
as a result, setting its value to zero equated the structural balance (SB) with the cyclically-adjusted

balance, given that

For this reason, from this point onward, the terms structural budget balance (SB) and cyclically-
adjusted budget balance (CAB) will be used interchangeably.® Formally, the overall budget balance
(BB) could be expressed as the sum of the cyclical and structural components, assuming that the

Temp component was negligible:

BB, = CC, + CAB, )

Given the European framework’s old emphasis on the structural concept of the budget balance, it was

often more informative to rearrange the previous equation as follows:

In the empirical sections that follow (see Sections 3.3 and 3.4) and in line with the conventional

literature, we will focus on the primary cyclically-adjusted budget balance (CAPB), namely the

4 Buropean fiscal rules were temporarily suspended in response to the outbreak of the COVID-19 pandemic.

5 One-off and other temporary measures were regarded as exceptional responses to extraordinary events and were
therefore considered to have limited relevance for assessing a country’s fiscal sustainability.

6 As will be shown shortly, the same identity will also be applied to the structural primary balance (SPB) and the
cyclically-adjusted primary balance (CAPB).
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cyclically-adjusted budget balance net of interest expenditure.” In particular, by defining PB as the

primary budget balance, the previous equation could then be rewritten as follows:

CAPB, = PB, — CC, (4)

From a methodological point of view, the cyclical component of the budget balance (CC) depended
on two factors: (1) a cyclical adjustment coefficient (&), known as the semi-elasticity, which quantified
the responsiveness of the budget balance to changes in the business cycle; (ii) the output gap (0G),

which reflected the deviation of actual output from potential output.® This was formally expressed as:

CCt =& OGt (5)

The output gap itself was defined as the percentage difference between actual and potential GDP:

-1
Yt*

0G, = (6)

The 2005 reform of the Stability and Growth Pact (SGP), originally introduced in 1997, formalised
the general principle of the structural balance as the reference for the Medium-Term Objective
(MTO). As known, the MTO was set in structural terms and differentiated across member states. For
countries with a debt-to-GDP ratio exceeding 60%, the MTO was required to be no lower than —0.5%
of GDP (otherwise, —1%). Among the various supranational fiscal rules progressively introduced
over time to monitor public finance variables, particular mention should be made of the debt rule
established in 2012. This rule required an annual reduction in the debt-to-GDP ratio equal to 5% of
the gap between the actual debt level (calculated as the average over the previous three years) and the
Maastricht threshold of 60%.

Given these premises, from a theoretical point of view, adherence to structural balance targets was
expected to render discretionary fiscal policy a-cyclical, allowing automatic stabilisers to function
without interference (Eyraud and Wu, 2015). According to Equation 3, if the structural balance had

been set to zero, as was implied in a simplified manner by the European rules, then the actual budget

7 Interest expenditures are generally excluded from this kind of analysis as they are not under the direct control of the
policy-makers. This is largely due to their dependence on the size and characteristics of inherited public debt as well as
on the stance of monetary policy. The latter becomes particularly significant with the advent of the EMU, which entailed
the loss of national monetary sovereignty in favour of a single central authority.

8 What follows will focus on the output gap rather than the semi-elasticity parameter, as the latter — calculated on a
country-by-country basis — is assumed to be constant and subject to only minimal revisions over time. The most recent
update is provided by Mourre et al. (2019). These are the values that will be used in the present analysis.
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balance (BB) would have aligned with the cyclical component (CC). In this case, for a given value of
g, the permitted budget balance depended entirely on the size of the output gap, and hence on the
extent to which automatic stabilisers operated. Any deviation from this level would have required
corrective fiscal policy measures. The larger the (negative) output gap, the greater the share of the
nominal deficit that was attributed to cyclical factors, thereby reducing the fiscal effort needed to
achieve a structural balance of zero. In practice, however, evidence suggested that member states had
often adopted pro-cyclical fiscal stances, constraining the cyclical component of the budget balance
(Eyraud et al., 2017).°

The motivation underpinning this study lies in the attempt to explain the discrepancy between the
theoretical expectations and the empirical outcomes concerning the cyclical behaviour of fiscal
policy. In our view, there are at least two main reasons for this: first, a methodological issue inherent
in the approach adopted by the EC to estimate potential GDP, as will be discussed in more detail
below (see Section 3.3): second, the need to comply with a complex set of fiscal rules that have
accumulated over time, often without full internal consistency or coherence. As a result, the
underlying principles of the MTO may lead to a situation where the structural target takes a positive
value, not only inhibiting the role of automatic stabilisers but also necessitating discretionary fiscal
measures that weaken their counter-cyclical function. Moreover, it is worth noting, by way of
example, that the structural balanced budget rule, which allows automatic stabilisers to operate while
effectively eliminating any scope for discretionary fiscal policy in the medium term, can come into
conflict with the debt rule, which requires a gradual reduction in the debt-to-GDP ratio by a specified
amount. While the former rule, as previously discussed, implies an a-cyclical stance in discretionary
fiscal policy, the latter may compel a country exceeding the 60% threshold to adopt restrictive
discretionary measures regardless of the prevailing phase of the economic cycle. This tension helps

to explain the pro-cyclical outcomes frequently documented in the literature.

3.2 Quantifying the evolution of the European fiscal framework over time

A fiscal rule can be defined as a constraint on fiscal policy implemented by governments to enhance
the credibility of their fiscal frameworks and promote the sustainability of public finances. Over the
past two decades, an increasing number of countries worldwide — starting with advanced economies
and later extending to emerging and developing nations — have implemented rules-based fiscal

frameworks. The most commonly applied fiscal rules set ceilings on debt-to-GDP ratios and place

% For a brief overview of the literature on the characterisation of fiscal policy in the euro area, see also Section 1.
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limits on budget balances or public expenditure. Spending rules, in particular, are frequently
embedded within national fiscal frameworks and are especially prevalent in advanced economies. In
contrast, emerging economies have shown greater reluctance to adopt such constraints, likely due to
concerns over limiting fiscal flexibility in anticipation of potential future spending needs (Davoodi,
2022). In this context, the empirical challenge lies not only in the numerical quantification of fiscal
rules over time (1) but also in estimating their intensity within a composite index that is specific to
each country and each year (ii). The analysis of these two aspects will be the focus of the present
section.

(1) First, fiscal rules have played a particularly significant role within the EU since the signing of
the Maastricht Treaty in 1992. Compared to the second half of the 1990s and the period following the
introduction of the SGP in 1997, the average number of fiscal rules had nearly tripled by 2019 (Figure
la) (Manescu et al., 2023). When distinguishing by type of rule (namely, whether national,
supranational or applicable at both levels) it is evident that, up until 2011, this indicator effectively
coincided with the average number of rules. Since the numerical classification of the type of fiscal

rule is based on the following numerical categorisation

e 0 =rulein force at national level
e 1 =rulein force at supranational level

e 2 =rulein force at both levels

it should be clear that, when the two lines display identical values, the rules in force are predominantly
imposed at supranational level. On the contrary, when the average type exceeds the average number
of rules, this implies that national rules are being added to the existing supranational ones. From this
point of view, in Figure 1, the black vertical line marks the year 2011, which not only reflects a
general tightening of the European fiscal framework but also signals the beginning of the process of
transposing supranational fiscal rules at national level.!® The latter characteristics accounts for the
higher average number of rules in force since the second half of the 1990s (Figure 1b). This
phenomenon is observed both at the level of the EU as a whole and within the more restricted sample
of nine of the original eleven countries that joined the EMU from the outset, alongside Greece, which

became a member of the currency area in 2001 (i.e., Austria, Belgium, Finland, France, Germany,

10 An example is the incorporation — although not mandatory under European legislation — of the structural budget balance
rule into the Italian constitution in 2012 (see Article 81). This underscores the critical role that the legal basis plays in
ensuring the compliance and effectiveness of these rules.
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Greece, Italy, the Netherlands, Portugal and Spain).!! The analysis will focus on the latter, more
restricted sample (hereafter referred to as the main sample), while the entire EU will be considered to

verify the robustness of the findings (hereafter referred to as the robustness sample).
[Figure 1 about here]

(i) The design of these fiscal rules is crucial for their effectiveness in achieving the intended
objectives. In addition to the various targets that fiscal rules may pursue (i.e., budget balance, debt,
expenditure and revenues objectives) they can also differ in some fundamental characteristics.
Following the approach of Gootjes et al. (2021), this study draws on the (updated) IMF’s Fiscal Rules
Dataset (Davoodi et al., 2022a), which encompasses both national and supranational fiscal rules,
including budget balance rules (BBR), debt rules (DR), expenditure rules (ER), and revenue rules
(RR).'? First of all, following the methodology originally introduced by Schaechter et al. (2012), the
estimation of each fiscal rule takes into consideration four different technical components: coverage
indicates the level of government to which the rule applies (i.e., central government, general
government, or the broader public sector); legal basis refers to the highest legal authority
underpinning the rule (such as a political commitment, coalition agreement, statutory law,
international treaty, or constitutional provision); supporting procedures assess the presence of
elements such as multi-year expenditure ceilings, a fiscal responsibility law, and an independent fiscal
institution responsible for establishing budgetary assumptions and monitoring implementation;
enforcement examines the type of enforcement mechanisms in place, including formal enforcement
procedures and independent monitoring mechanisms external to the government.'? Secondly, these
components are examined at both national and supranational levels. From an empirical perspective,

for every country i, four time (t)-varying Fiscal Sub-Indices (FSIs) have been calculated in relation

' Luxembourg is excluded from the analysis due to issues with the raw data, which prevent the computation of an
alternative real-time estimate of potential GDP using the production function approach (see Section 3.3). Ireland is
excluded from the analysis due to the well-documented distortions affecting its national accounts data, primarily resulting
from the activities of multinational corporations. These distortions, particularly pronounced in GDP and investment
figures, significantly undermine the reliability of standard macroeconomic indicators and complicate the estimation of
underlying economic trends.

12 In the EU revenue rules are not established at the supranational level, but exist solely at the national level (and only in
cases where they are explicitly adopted). For further details, see the technical report by the IMF (Davoodi et al., 2022b).
13 In line with Schaechter et al. (2012), we exclude flexibility from the aggregated fiscal sub-index. More sophisticated
fiscal rules may not be equally appropriate across all countries and can introduce additional challenges in terms of
monitoring and effective implementation. Nonetheless, results incorporating flexibility are broadly similar and are
available upon request.
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to each of the previously listed fiscal rules (i.e., FSI_BBR, FSI_DR, FSI_ER and FSI_EE), taking

into account the various technical components at the two levels of analysis:

2
FSl;, = (Z coveragel.{t + legal basisi]:t + supporting proceduresi{t + enforcementlj’t)/S (7
=1
where j = 1 denotes the national level, while j = 2 denotes the supranational level. Since the value
of each component has either been normalised between 0 and 1 or, by definition, is defined as a binary
variable, each of the four FSIs is calculated as the average of its components so that its intensity
ranges from 0 (minimum intensity) to 1 (maximum intensity). More specifically, only supporting
procedures and enforcement are represented by binary variables (taking a value of 1 if a given
procedure or mechanism is present, and 0 otherwise), the coverage and legal basis components are
normalised to unity.'* The country-specific, time (t)-varying Fiscal Rules Index (FRI_IMF) is then
calculated as the arithmetic mean of the preceding four FSIs. This implies that this composite
indicator also reflects a minimum level of regulatory intensity when it takes the value 0 and a

maximum level of fiscal stringency when it takes the value 1. Formally,
FRI_IMF;, = (FSI_BBR;, + FSI_DR;, + FSI_ER; , + FSI_EE; ) /4 (®)

The temporal evolution of the index derived from the previous equation is examined with reference
to the main sample of the ten peripheral (i.e., Greece, Italy, Portugal and Spain) and core countries
(i.e., Austria, Belgium, Finland, France, Germany and the Netherlands). First, in Figure 2, panel (a)
is based on the identification of an unknown structural break in the two series using the Quandt
Likelihood Ratio (QLR) test, estimated through a quadratic trend.'> The two solid lines represent the
outcome of this analysis, identifying 2010 as the structural break point for peripheral countries (red
line) and 2014 for core countries (green line). The bar charts, in contrast, display the annual growth
rates of the two series, marking the two subgroups with the corresponding colours. While it is true
that the average intensity of fiscal rules is lower for peripheral countries compared to core countries,
the former group experienced stronger and more significant annual increases. Furthermore, by also

considering panels (b) and (c), it becomes evident that peripheral countries exhibit low year-to-year

14 Coverage can take one of three values: 0, indicating no coverage; 1, indicating coverage of the central government; and
2, indicating coverage of the general government or a broader institutional scope. Legal basis is assigned one of five
values: 1 for a political commitment, 2 for a coalition agreement, 3 for a statutory rule, 4 for an international treaty, and
5 for a constitutional rule.

15 Results are available upon request.
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variability in the average intensity of the FRI_IMF — unlike core countries, which show greater

fluctuations.
[Figure 2 about here]

3.3 Estimating the output gap: A comparison between ex-post and real-time approaches
Whenever we are faced with estimating fiscal cyclicality, it is essential to consider the bidirectional
nature of the relationship between the budget balance and the economic cycle: on the one hand, the
notion that fiscal policy can influence the cyclical component of GDP is widely acknowledged in the
literature; on the other hand, the idea that the economic cycle could, at least theoretically, induce
changes in the long-term trend of GDP remains largely at odds with the prevailing economic
literature. In other words, from a theoretical perspective, it is important to note that the prevailing
literature treats the business cycle and potential GDP as two distinct phenomena, each driven by
different underlying factors: the former primarily by demand-side influences (such as fiscal policy),
and the latter by supply-side determinants (Palumbo, 2015). The possibility that the economic cycle
may influence the long-term trend is particularly important not only from a theoretical perspective
(although this will not be the focus of the present study), but also from a methodological standpoint,
given the approach adopted by the EC to calculate potential GDP. This approach effectively leads, at
least from an empirical standpoint, to a strong interdependence between the business cycle and the
long-term trend.'6

Broadly speaking, potential output refers to the level of production an economy could achieve
using its available productive factors without generating inflationary pressure. The EC estimates
potential GDP for each EU member state using a Cobb-Douglas production function with constant
returns to scale. This function combines potential labour input, the capital stock and potential total
factor productivity, the latter reflecting the technological level of the production system.!” Potential

labour is inversely related to an unobservable variable known as the NAWRU, defined as the rate of

16 This important issue has been theoretically grounded in the concept of hysteresis, that is, the idea that the equilibrium
level of unemployment is influenced by its actual past values. The core theoretical insight underpinning hysteresis is that
prolonged underutilisation of production factors can diminish their efficiency or even reduce their available stock. For
instance, sustained long-term unemployment may lead to a loss of human capital, thereby causing a lasting, and potentially
irreversible, increase in the NAWRU. For a foundational discussion of hysteresis in the labour market, see the work of
Blanchard and Summers (1986) and Carlin and Soskice (1990). In any case, despite theoretical efforts to justify the time-
varying nature of the NAWRU through the concept of hysteresis, it is far more difficult to empirically support the
significant volatility of a variable that is intended to serve as an anchor for actual unemployment rates — particularly, in
countries that have experienced substantial labour market fluctuations (see Figure 3).

17 For a detailed discussion of the model, see D’Auria et al. (2010) and Havik et al. (2014). See also Section Al in the
Appendix for a short discussion.
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unemployment consistent with stable wage inflation.!® For the sake of simplicity, this variable is
empirically estimated through a simple interpolation of observed unemployment rates and, as such,
is highly sensitive to the business cycle. In particular, the EC itself has acknowledged the excessive
pro-cyclicality of NAWRU estimates as a cause for concern. Specifically, Orlandi et al. (2018)
highlight the unsettling risk of biased NAWRU estimates when using traditional Phillips curve
approaches, which can, in turn, lead to distorted estimates of cyclically-adjusted variables that are
crucial for fiscal policy analysis.

This methodological feature creates a direct link between the economic cycle and potential GDP,
arising purely from the way the latter is calculated. Such a link carries important consequences for
the conduct of fiscal policy during economic downturns, especially within the constraints of the
European fiscal framework: when a country enters a recession, the resulting deterioration in the labour
market tends to raise the estimated NAWRU, this, in turn, lowers the contribution of potential labour
to potential GDP, thereby reducing the output gap in absolute terms; in order to comply with the
structural balance rule, the country is thus required to adopt a contractionary fiscal stance. At the
onset of a recession, the country may be compelled to cut public spending and/or increase tax
revenues.!” This dynamic sets in motion a vicious cycle: the contractionary fiscal policy further
depresses GDP, which, through the mechanism involving the NAWRU, leads to an even narrower
output gap in absolute terms; this subsequently triggers the need for an additional fiscal tightening,
thereby exacerbating the economic downturn.

What has been discussed thus far should have clarified the necessity of considering the
fundamental distinction between ex-post and real-time estimates of potential GDP and, by extension,
the output gap. As will be shown in Figure 3, the ex-post framework does not incorporate the strong
interdependence between the NAWRU and the actual unemployment rate. As a result, it effectively

smooths out sharp labour market imbalances; in contrast, the real-time framework is based on a

18 The NAWRU is frequently misinterpreted as being equivalent to Friedman’s (1968) concept of the natural rate of
unemployment (Ball, 2009). In reality, these two notions differ significantly. The natural rate of unemployment refers to
a market-clearing level of employment, implying the absence of involuntary unemployment. In contrast, the NAWRU
reflects an inefficient labour market outcome, characterised by involuntary unemployment resulting from institutional
factors and market imperfections that introduce rigidities. Nonetheless, from an empirical perspective, the two measures
are sufficiently similar to be practically indistinguishable, as both denote the unique level of unemployment deemed
consistent with stable inflation and both are expected to serve as an attractor for the actual unemployment rate.

19 In describing these dynamics we assume that, due to a downward revision of potential output, the absolute value of the
output gap increases less than it theoretically should — were the long-term trend assumed to be stable. In this context, in
order to comply with the structural budget balance rule, the country in question is effectively required to implement a less
expansionary fiscal policy than initially planned, or even a contractionary one, involving a reduction in public expenditure
and/or revenue.
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progressive layering of NAWRU estimates, which are heavily influenced by annual labour market
fluctuations.

Generally, in assessing the fiscal policy stance, the economic literature typically relies on the most
recent ex-post framework. However, this approach can be misleading insofar as potential GDP, and
consequently the output gap, is subject to regular revisions, a practice the EC has undertaken
biannually since autumn 2002. These revisions affect not only future forecasts but also historical data.
Such a process would not pose a problem if potential GDP estimates remained stable over time; due
to their considerable variability, the choice of which forecast to use can influence, and potentially
bias, empirical findings. Specifically, the ex-post output gap does not incorporate the progressive
revisions arising from the pro-cyclical nature of the NAWRU. Furthermore, it must be recognised
that fiscal policy decisions are based on the output gap values officially recorded and communicated
to national governments at the time, corresponding to each specific year. In this sense, adopting the
most recent ex-post framework means overlooking what actually occurred in the past, as it relies on
values that do not accurately reflect historical reality.

In analysing the relationship between the structural balance and the output gap, it is crucial to
account for the fundamental connection between the two variables. Any change in the definition of
the output gap would therefore alter the definition of the cyclically-adjusted primary balance. This
implies that any alternative definition of the OG necessarily entails a corresponding estimate of the
CAPB. Unless specific economic reasons justify otherwise, it is essential that the two variables are
fully consistent within a given econometric framework. Formally, by combining equations (4) and
(5), the following expression is derived, clearly illustrating the direct relationship between the output

gap and the cyclically-adjusted primary balance:

Since our underlying argument is that ex-post measures of the output gap reflect a misjudgement
in the assessment of fiscal variables and that a significant portion of the pro-cyclical bias in fiscal
policy arises from the methodology used by the EC to estimate potential output and from the
progressive tightening of a set of fiscal rules which have frequently proven to be internally
inconsistent or conflicting over time, we differentiate our estimates by employing two separate output
gap series: the ex-post output gap (OGex) and a specific real-time interpretation of the output gap
designed to isolate the pro-cyclical distortion arising from the biannual (i.e., in spring and autumn)

revisions of the NAWRU (0Grt).
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First, with regard to the use of the output gap in its ex-post form, we consider six different
specifications (i.e., each autumn forecast from 2019 to 2024) in order to strengthen the robustness of
our results and ensure that these are not sensitive to the particular ex-post series employed (i.e.,
0Gex2019, 0Gex2020, 0Gex2021, 0Gex2022, 0Gex2023, 0Gex2024).° Our hypothesis —
which will be supported by the empirical analysis — is that, regardless of the specific ex-post
specification adopted, the results remain broadly consistent with one another, owing the effective
smoothing of the NAWRU’s pronounced volatility. From an empirical perspective, this involves
taking into account the entire set of autumn revisions by the EC concerning the output gap, which is
biannually re-estimated entirely from scratch based on newly available macroeconomic data, most
notably the actual unemployment observations.

As for the second type of output gap (namely, its real-time version), we construct a new series
drawing, on the one hand, on the production function data published in the EC’s autumn 2024 forecast
and, on the other, on the NAWRU values estimated annually in each corresponding forecast year. In
other words, we incorporate the real-time NAWRU series into the production function as estimated
in the ex-post autumn 2024 approach in order to isolate the specific effects of the close
interdependence between the NAWRU and the actual unemployment rate. This interdependence
should underlie the likely pro-cyclical effects on the conduct of the CAPB 2!

To illustrate the substantial divergence between ex-post and real-time estimates of the NAWRU
(and, consequently, of the output gap) as well as the close interdependence between revisions to the
NAWRU and the actual unemployment rate, Figure 3 presents the evolution of these three variables.
It emphasises the deviation between the two approaches in terms of percentage points, distinguishing
between peripheral countries (panel a) and core countries (panel b). The comparison between the two
panels highlights at least two points that warrant closer attention. First, the deviation in percentage
points between the real-time and ex-post approaches is significantly larger for peripheral countries
than for core countries, where such divergence is virtually negligible (to facilitate direct comparison,
the right-hand scale is set to exactly the same range). Second, the average actual unemployment rate
exhibits a clearer and more pronounced dynamic in the case of peripheral countries: a slight decline
up to the outbreak of the 2008 financial crisis, followed by a sharp increase during the European

sovereign debt crisis, and then a renewed decline, bringing the 2019 level back in line with that of

20 The results based on the spring forecasts lead to the same conclusions, as intra-year revisions of the NAWRU tend to
be very limited. The results are available upon request.

2! For a detailed discussion of the production function approach to estimating potential GDP as well as the construction
of this alternative real-time version, see Section Al in the Appendix.
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1995. By contrast, core countries display a steadily declining average trend, with only minor
fluctuations, regardless of the historical phase considered. These two observations suggest that the
pro-cyclical effect of the NAWRU requires long and pronounced phases of either rising or falling
unemployment in order for actual unemployment to effectively influence the EC’s revisions. This is
precisely what occurred in the peripheral countries. It will be essential to keep this comparison in

mind when discussing the empirical results of our analysis.
[Figure 3 about here]

3.4 Measuring time-varying fiscal cyclicality: The TV C model
In order to estimate a fiscal cyclicality coefficient that varies over time and across countries, we
follow the approach proposed by Aghion and Marinescu (2007), which relies on a time-varying
coefficient model where the budget deficit in levels is regressed on the output gap as the sole
explanatory variable, in addition to a constant. This modelling approach has subsequently been
adopted, albeit with minor variations and estimated using different econometric techniques, by other
studies, including Combes et al. (2017), Jalles (2018), Afonso and Carvalho (2022), and Jalles et al.
(2024). In our specific case, we regress the various specifications of the CAPB (i.e., CAPBex in the
case of the ex-post framework and CAPBrt in the case of the real-time framework) on the
corresponding output gap (respectively, OGex and OGrt). In doing so, and with the aim of enhancing
the robustness of our analysis, we estimate this regression by considering, within the ex-post
framework, the values of the output gap — and consequently of the dependent variable — as reported
in the EC’s autumn forecasts from 2019 to 2024; within the real-time framework, we use the same
real-time output gap series but, in line with the ex-post approach, we apply different time windows
(up to 2019, 2020, 2021, 2022, 2023 and 2024, respectively). The reference period spans from 1995
to 2019 for the ex-post framework and from 2002 to 2019 for the real-time framework, as the EC’s
forecast revisions begin in autumn 2002. The main sample consists of the ten countries previously
introduced, distinguishing between the four peripheral countries and the six core countries. We also
consider a broader robustness sample that includes the entire EU, while retaining the internal
distinction between the two subgroups of countries. In this case, to ensure internal consistency of the
estimates and due to data limitations for certain countries, the reference period for the real-time
framework spans from 2004 to 2019.

Following the limited body of literature on the subject (Jalles, 2018; Afonso and Carvalho, 2022;

Jalles et al., 2024), from a methodological point of view, for each country i and each year t, the
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calculation of the time-varying fiscal cyclicality parameter of the budget balance is based on the

construction of the following equation:
CAPB], = 8] + 1l ,0G], + ul, where j = 2019, ..., 2024 (10)

where j denotes the estimation time window in both frameworks and, in the case of the ex-post
framework, also indicates which specific forecast revision has been taken into account. The time-
varying coefficient is identified by u. The estimates are carried out under both the ex-post (ex) and
real-time (rt) frameworks. Following the econometric method employed in Jalles (2018), Afonso and
Carvalho (2022) and Jalles et al. (2024), u is assumed to modify slowly and unsystematically over
time with its conditional expected value in a given period equal to its value at the previous period.
The change in u is denoted by v; ., that captures variations in the fiscal stance occurring within a
given year and provides a more realistic representation of the changes in the responsiveness of fiscal
variables to economic conditions (Afonso and Carvalho, 2022). This structure is particularly well
suited for fiscal policy analysis, where the degree of cyclicality may vary in response to changes in
fiscal rules, political regimes or macroeconomic conditions. Formally, the coefficient y is assumed

to be normally distributed with expectation zero and variance o7 (i.e., v; ~N(0; a?)):
Wl =ul,_, +v] wherej=2019,..,2024 (11)

The joint estimation of equations (10) and (11), which leads to the actual estimation of the fiscal
cyclicality parameter (), is based on the TVC model developed by Schlicht (2022), which extends
the standard linear regression model.?? This model offers a flexible econometric framework that
allows for the gradual evolution of parameters over time, thereby accommodating structural changes
and non-linear dynamics in economic relationships. Unlike models that impose constant coefficients
across the entire sample period, the Schlicht approach explicitly relaxes this assumption by
introducing a mechanism through which parameters are permitted to vary smoothly from one period
to the next. One of the key methodological advantages of Schlicht’s model over alternative
approaches for estimating time-varying coefficient is its balance between flexibility and parsimony.

By allowing parameter to change gradually rather than abruptly, the model avoids overfitting and

22 The TVC model — both in its theoretical formulation as introduced by Schlicht (2022) and in its various, though still
limited, empirical applications — consistently considers both the dependent variable and the main regressor in levels
(Equation 10). Specifically, in the context of estimating fiscal cyclicality, the model relies on a dynamic specification in
which the coefficient evolves according to a first-order autoregressive stochastic process (Equation 11). Within this
framework, there appears to be no theoretical justification for expressing the CAPB in first differences.
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remains robust even in relatively short time series. In this regard, in contrast to methods such as the
rolling window technique, the 7VC model utilises the full sample of observations. Moreover, it
facilitates a more nuanced understanding of time series without relying on arbitrary sample splits or
regime-switching assumptions, allowing for the identification of gradual shifts in the variable of
interest. Finally, this approach contributes to reducing the risk of reverse causality.?

From an empirical perspective, and in line with the preceding discussion, the application of the
TVC model enables the estimation of six distinct time series within both the ex-post and real-time
frameworks. In the ex-post case, these series correspond to six different definitions of the ex-post
output gap, whereas in the real-time framework, the same historical series is employed, with the

estimation window progressively extended. This procedure yields, for each country i and each year

t, the following variables: on the one hand, pufy?°'%, ufy20%0, pfy2021 [ ey2022 | ex2023 angd pfy?02+
pertaining to the ex-post framework; on the other hand, ] £201°, pj$2020 742021 1 rt2022 1 7t2023 4pq

(] £29%* referring to the real-time approach.

As an example, Figure 4 illustrates the average dynamics of fiscal cyclicality, distinguishing
between peripheral countries (panel a) and core countries (panel b). As previously mentioned, the
fiscal cyclicality coefficient is estimated recursively across different time windows. This recursive
estimation is intended to ensure that the final results are not driven by the reference year of the ex-
post estimate and/or by the specific time window within which the TV C model is applied. In graphical
terms, the figure excludes the period from 1995 to 2001, during which real-time estimates are
unavailable, and considers 2019 as the final year, as European fiscal rules were suspended following
the outbreak of the COVID-19 health crisis. While for core countries there appears to be little
difference between ex-post and real-time estimates (panel b), the same cannot be said for peripheral
countries, which in real-time terms display strong counter-cyclicality prior to the outbreak of the
sovereign debt crisis, followed by a significant shift into a pro-cyclical trap (panel a). In the ex-post
framework, the fiscal cyclicality coefficient appears less volatile, particularly in its depiction of
counter-cyclical behaviour during the initial period. Panels (c) and (d) show the average differences
between real-time and ex-post values (along with the corresponding confidence bands derived from
the standard deviation), clearly illustrating how the shift in framework fundamentally alters the

evolution of fiscal cyclicality over time in the case of peripheral countries.

23 For more information, see also Aghion and Marinescu (2007) and Jalles (2021).
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[Figure 4 about here]

3.5 The role of the European fiscal framework in shaping fiscal cyclicality

The time- (and country-)varying coefficients of the previous section (/) can now be used to
understand whether fiscal rules may have affected (and in which direction) the evolution of fiscal
cyclicality over time. This further analysis is again based on the ten countries that were the first to
join the EMU, using annual data for the period 1995-2019 in the ex-post framework and 2002-2019
in the real-time framework, as the EC’s forecast revisions begin in autumn 2002.2* This group of
countries will serve as our main sample, while the entire EU will be used as a robustness sample.?
The cyclical coefficient is regressed against the intensity of this framework as quantified by the index
estimated in Section 3.2, referred to as FRI_IMF. In formal terms, for each country i and for each

year t, we consider the following equation:
Wie = a+ Vi + A+ Bpri FRILIMF + Bx X1 + 2zt (12)

where Srg; is the coefficient associated with FRI_IMF and the vector 8y represents the coefficients
associated with the matrix X of lagged control variables. We include country-fixed (y;) and time-
fixed effects (A;) to account for country-specific unobserved heterogeneity and global shocks
common to all units in the sample, while z; ; represents a standard i.i. d. error component. Since the
trend of the cyclicality coefficient is not linked to a specific target, we do not need to include the lag

of the dependent variable.?® This modelling choice is consistent with several other studies that

24 See footnote 11 for the rationale behind selecting the group of ten countries as the primary sample for our analysis.
With regard to the time period, the choice to focus on the period 1995-2019 is grounded in the fact that the European
fiscal framework was suspended in the early months of 2020 due to the pandemic crisis. As a result, the subsequent years
are empirically uninformative for assessing the potential impact of the framework on fiscal cyclicality. The post-2019
period can be regarded as exceptional, given that the conduct of fiscal policy took place in the absence of a clearly defined
and enforceable set of European fiscal rules.

25 In line with the joint estimation of Equations (10) and (11) within the 7VC model discussed earlier, the robustness
check is conducted using the full EU sample, while retaining the core-periphery distinction that lies at the heart of our
analysis. In this context, and in order to ensure the internal consistency of the estimate (alongside data availability
constraints for certain countries), the real-time framework is applied over the period from 2004-2019. The analysis that
follows concerning the main sample over the period 2002-2019 within the real-time framework should be understood as
referring to the period 2004-2019 when the robustness sample is considered.

26 The economic literature investigating whether the CAPB is pro-cyclical, counter-cyclical or a-cyclical — typically by
regressing this variable on the output gap — commonly includes the lag of the dependent variable in panel data analyses.
This practice stems from the assumption of a potential convergence towards a fiscal target implicitly embedded in the
design of the European fiscal framework (Gali and Perotti, 2003) and thus necessitates the use of the Arellano-Bond
estimator (Arellano and Bond, 1991) to account for the dynamic nature of the panel. In our case, however, there is no
reason to expect the fiscal cyclicality parameter to converge to a specific target or to exhibit a degree of persistence. On
the contrary, analysing its year-by-year evolution is central to our study. Including its lag could risk absorbing part of the
variation explained by other variables, most notably our main explanatory variable (i.e., FRI_IMF).
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estimate time-varying coefficients using the method proposed by Schlicht (2022), and that similarly

exclude the lagged dependent variable from the set of controls (see, among others, Jalles, 2018;

Afonso and Carvalho, 2022; Chrysanthakopoulos and Tagkalakis, 2024, and Jalles et al., 2024). The

model is ultimately estimated by taking into account a set of lagged fiscal, demographic, trade and

macroeconomic control variables (X). These variables enter the specification with one lag in order to

mitigate potential reverse causality. The selection of these control variables is informed by previous

empirical research examining both the cyclical and structural dimension of fiscal policy (see, among

others, Lane, 2003; Raess and Pontusson, 2015; Mauro et al., 2015; Jalles, 2018; Gootjes and de

Haan, 2022). The control variables include:

the debt-to-GDP ratio as a fiscal control, which increases the likelihood of contractionary
fiscal policies, as shown by Eyraud et al. (2017). In particular, the primary budget balance
tends to improve more significantly in response to the enforcement of fiscal rules in highly
indebted countries, in contrast to that is observed in countries with lower debt levels
(Chrysanthakopoulos and Tagkalakis, 2024). This supports the earlier point that, although the
structural balanced budget rule appears to allow some room for automatic stabilisers, the
broader set of fiscal rules tends to generate pro-cyclical outcomes, especially in high-debt

countries (a pattern that, as will be shown in Section 4, is indeed confirmed by our analysis);

the age dependency ratio as a demographic control. Afonso and Jalles (2013) show that social
security spending, unlike health and education expenditures, is strongly counter-cyclical and
represents the main driver of the overall counter-cyclicality of total public spending. While
this pattern is largely explained by the role of automatic stabilisers, demographic structures
can also shape discretionary fiscal choices: a higher share of dependent individuals, especially
the elderly, can generate political and social pressures that lead governments to expand or

preserve age-related spending (i.e., pensions), even during economic downturns;

the degree of trade openness and the terms of trade as trade-related controls. Lane (2003)
shows that greater trade openness significantly reduces the pro-cyclicality of the primary
balance, while Kaminsky (2010) finds that the terms of trade have non-linear effects on fiscal
policy cyclicality, as well as heterogeneous impacts across different country groups. Afonso
and Jalles (2013), in turn, argue that the rate of change in the terms of trade is used to capture

the influence of external shocks on fiscal cyclicality;
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e the unemployment rate as a business cycle indicator, which reflects the findings of Afonso
and Jalles (2013), who report counter-cyclical total expenditure coefficients both in good and

bad times but with stronger effects during downturns;

e the growth rate of the GDP deflator, used as a proxy for macroeconomic stability. In this
respect, a less active fiscal policy would be expected in low-inflation environments (Jalles et

al., 2024).

From an operational perspective, Equation (12) is decomposed in three ways in order to address
different questions concerning the impact of the European fiscal framework on fiscal cyclicality over
time. First, the analysis period is split into two sub-periods, using 2002 (i.e., the starting year of real-
time estimates) as a dividing point): the first sub-period covers the years 1995 to 2001, while the
second spans from 2002 to 2019. This allows for a consistent comparison between the ex-post and
real-time estimates of the 8 coefficient. While keeping all other variables from the original equation
unchanged, the component relating to fiscal rules is thus reformulated as follows:

= ,31~"1131_1M1~"_1FRI-IMF-1 (1995 —2001)
Brri FRI_IMF (13)
- Brri mmr 2FRI_IMF _2 (2002 —2019)
where frgr; 1mr 1 denotes the coefficient associated with the evolution of fiscal rules stringency during
the first sub-period, while Brg; ;yr » refers to the corresponding coefficient in the second sub-
period.?’

Second, we apply the distinction between core and peripheral countries to the 8 coefficient in order
to investigate whether the impact of European fiscal rules differs across these two sub-groups. In
other words, our main regressor is split in order to identify the effect of the European fiscal framework
on fiscal cyclicality separately on core and peripheral countries. Based on these considerations while
holding constant the elements of the baseline equation, the fiscal rules component of Equation (12)
can be expressed as follows:

- Brri_imF_core FRI_LIMF _core (core countries)

Brri FRI_IMF (14)
= Brri_MF periphery FRI_LIMF _periphery (peripheral countries)

27 This distinction applies exclusively to the ex-post models, as the real-time models, by definition, begin in 2002.
Consequently, the coefficient Srg; associated with the real-time models corresponds to the coefficient Brp; , in the ex-
post models.
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where Srr; mr core denotes the coefficient capturing the evolution of fiscal rules stringency for the
first sub-group of core countries, while Brr; 1mF periphery T€fers to the corresponding coefficient for
the second sub-period comprising the peripheral countries.

Finally, we combine these two distinctions in order to isolate the impact of European fiscal rules
on core and peripheral countries across the two defined sub-periods. Given that, as previously
emphasised, real-time estimates are only available from 2002 onwards, this approach enables a
consistent comparison between the ex-post and real-time frameworks while preserving the separation
between the two country groups. As before, while keeping the components of the baseline equation

unchanged, the fiscal rules element of Equation (12) can be reformulated in the following way:

- ﬁFRI IMF_core 1FRI_IMF_COT€_1 i
IMF_ - core countries
5 BFR]_IMF_core_Z FRI_IMF core_ 2 1995 — 2001 vs 2002 — 2019
BrriFRI_IMF (15)
- IBFRIJMF_PGTiPhery_lFRI—IMF—peTiphery—l peripheral countries

. 1995 — 2001 vs 2002 — 2019
= Brri_IMF periphery 2FRI_IMF _periphery 2

where the four distinct § coefficients represent the estimated impact of fiscal rules in the following
cases: core countries during the first sub-period (1995-2001) (i.e., Brr; iMF core 1), COr€ countries
during the second sub-period (2002-2019) (i.e., Srr; 1mMF core 2)» Peripheral countries during the first

sub-period (1995-2001) (i.€., Brri 1mMF peripherai_ 1) @and peripheral countries during the second sub-

period (2002-2019) (i.e., ﬂFRI_IMF_peripheral_Z)-
Methodologically, Equation (12) is therefore estimated six times for the ex-post coefficients

(,uffj where j = 2019, ...,2024) and six times for the real-time coefficients (uirlij where j =

2019, ...,2024), using three different estimators. First, following Jalles (2018) and Jalles et al.
(2024), given that the dependent variable is an estimated variable derived from the joint estimation
of Equation (10) and Equation (11), our baseline estimator is the (Variance) Weighted Least Squares
(VWLS). This method represents a generalisation of Ordinary Least Squares (OLS) that relaxes the
assumption of homoscedasticity and accounts for the presence of an unobservable error component
arising from the estimation of the fiscal cyclicality coefficients. This estimator indeed assumes
heteroskedasticity in the residuals z; ;, which stems from the measurement error in the estimated
coefficients and is therefore proportional to their standard deviation. The VWLS estimator assumes

that the errors are independent normal random variables with the distribution z; ,~N(0; 7;), where s?
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are estimates of the variances 7; corresponding to the estimated standard deviations of the fiscal
cyclicality coefficient for each country i. The error variance is not estimated in the regression; instead,
the estimates s? are used to compute the standard errors of the coefficients. In particular, the VWLS
procedure requires that the conditional variance of the dependent variable be estimated prior to
running the regression. As a result, observations with lower error variance receive larger weights, as
they are considered to contain more reliable information compared to observations with higher error
variance, which are assigned lower weights. This approach not only accounts for heteroskedasticity
induced by the estimation of the dependent variable, but also mitigates potential distortions arising
from cross-sectional units with disproportionately high variability, ensuring that the estimated
coefficients more accurately reflect the underlying relationships across countries.

Building on the baseline results obtained using the Weighted Least Squares (VWLS) estimator and
in order to enhance the robustness of our findings, we also employ the Generalised Least Squares
(GLS) estimator. This specification accounts for a panel-specific AR(1) autocorrelation structure as
well as a heteroskedastic error structure with cross-sectional correlation, while maintaining the same
set of control variables used previously. This second estimator thus allows for a more flexible error
structure that differ from those addressed by the VWLS estimator.

Finally, we address the issue of the potential endogeneity of fiscal rules. The existing empirical
evidence generally points to a constraining effect of fiscal rules on fiscal aggregates. However, as
highlighted in the meta-regression analysis conducted by Heinemann et al. (2018), this seemingly
optimistic conclusion is significantly weakened once we account for the potential endogeneity of
fiscal rules. Several studies, including Badinger and Reuter (2017) and Caselli and Reynaud (2020),
argue for the existence of a bidirectional relationship between fiscal performance and fiscal rules.
This reverse causality has been discussed, for instance, by Poterba (1994), who suggests that
governments may have an incentive to introduce or modify fiscal institutions in response to changes
in fiscal performance. Similarly, Poterba (1996) notes that countries with fiscal rules may already
exhibit certain observed or unobserved characteristics, such as a cultural or institutional preference
for fiscal prudence, that promote sound fiscal policy regardless of whether formal rules are in place.
In light of these concerns, several studies adopt an instrumental variable strategy to identify the causal
impact of fiscal rules on fiscal balances.

In our case, the risk of endogeneity is arguably less severe, given the nature of the dependent
variable. Rather than a fiscal outcome, our dependent variable is a time-varying estimate of fiscal

policy cyclicality, making it less plausible that this estimated behavioural coefficient directly
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influences the contemporaneous design of fiscal rule. The coefficients, in fact, reflect underlying
behavioural patterns in fiscal policy, which are typically not observed by policymakers in real time
and are not the direct target of policy interventions, thereby reducing the incentive governments might
otherwise have to adjust the fiscal framework in response to changes in the cyclicality parameter. In
addition, the inclusion of country fixed effects is specifically intended to control for unobserved and
time-invariant characteristics, a particularly plausible assumption given the limited time span of our
sample. This helps mitigate the risk that structural factors such as the previously mentioned cultural
or institutional preferences for fiscal prudence, which could influence both the adoption of fiscal rules
and fiscal cyclicality itself, bias our estimates and undermine their causal interpretation.
Nonetheless, to further mitigate concerns related to potential reverse causality, we instrument fiscal
rules using their own lags. This approach exploits the persistence and institutional inertia of fiscal
frameworks, under the assumption that past values of fiscal rules are strong predictors of current rules
(thus ensuring a strong relevance of the instrument) but are less likely to be influenced by current
unobserved shocks to fiscal behaviour (exclusion restriction). Specifically, we employ the two-step
Generalised Method of Moments (GMM) estimator, complemented by standard errors that are robust
to arbitrary forms of heteroskedasticity (i.e., robust [V-GMM estimator). This approach is particularly
appropriate in our context given the presence of conditional heteroskedasticity stemming from the
estimation error in the dependent variable. To ensure the validity of our instrumental variable, we also
perform the commonly employed Hansen test of overidentifying restrictions, which remains
consistent in the presence of heteroskedasticity. The test evaluates the null hypothesis that the
instruments are valid, meaning they are uncorrelated with the error term. Under the null, the Hansen
test statistic follows a chi-squared distribution with degrees of freedom equal to the number of
overidentifying restrictions (L — K), defined as the difference between the number of instruments (L)
and the number of endogenous regressors (K ). To guarantee the robustness of our results, we estimate
three different specifications using alternative sets of instrumental variables, based on 2, 3, and 4 lags

of the fiscal rule index, respectively.

4. Main results

Following the recursive estimation of the fiscal cyclicality coefficient within both the ex-post and
real-time frameworks (Section 3.4), we are now in position to assess how the progressively stricter
evolution of fiscal rules (Section 3.2) has influenced this coefficient over time, as discussed in Section

3.5. For ease of exposition, the results are presented graphically in Figures 5 and 6, distinguishing
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between the estimation framework (ex-post vs real-time), the estimator employed (VWLS, GLS and
robust IV-GMM) and between peripheral (Figure 5) and core (Figure 6) countries.?®

Focusing first on the peripheral countries and considering the sub-period 2002-2019, Figure 5
displays the annual point estimates obtained through a recursive estimation method. This approach
keeps the time span constant while, for each year from 2019 to 2024, re-estimating the entire output
gap series under the ex-post framework and progressively adding one observation at a time to the
output gap series under the real-time framework. When the coefficient capturing the impact of fiscal
rules on fiscal cyclicality is not statistically significant, it is set to zero. These estimates are presented
both graphically and in tabular form, highlighting the average value obtained from the recursive
procedure along with the corresponding standard deviation, for each estimator and across both
analytical frameworks. A close examination of Figure 5 supports the underlying hypothesis of our
analysis: in contrast to the ex-post framework, which suggests a largely a-cyclical relationship
between European fiscal rules and fiscal cyclicality, the real-time framework reveals a strong and
statistically significant pro-cyclical impact. It is worth recalling that the real-time approach relies on
NAWRU values as estimated at the time national budgetary policies were formulated. The
comparison of results across the three different estimators yields a consistent and robust picture in
terms of both magnitude and the confidence range, as indicated by the standard deviation bands
around the mean, particularly in the case of the VWLS and GLS estimators. Interestingly, the robust
IV-GMM estimator even suggests an anti-cyclical impact of European fiscal rules within the ex-post
framework. Several key points emerge from this analysis. First, when relying on ex-post data, the true
nature of the impact of fiscal rules appears to be obscured. This may lead to a misleadingly positive
assessment of supranational efforts to enforce fiscal discipline at the national level. However, once
the endogenous distortion introduced by the NAWRU is properly accounted for, the conclusion is
markedly different: the increasing stringency and, at times, uneven layering of fiscal rules have
consistently contributed to pro-cyclical fiscal behaviour in peripheral countries, exacerbating

downturns and amplifying upturns.

28 The full set of results is reported in Table Al in the Appendix. The Table Al presents various specifications depending
on the model employed, as discussed in Section 3.5, as well as the type of framework implemented. In particular,
specification (a) corresponds to Equation (12), specification (b) to Equation (13), specification (c¢) to Equation (14) and
specification (d) to Equation (15), all within the ex-post framework covering the period from 1995 to 2019. Similarly,
specification (e) refers to Equation (13) and specification (f) to Equation (15), within the real-time framework, which
focuses on the second sub-period, namely 2002 to 2019. Table A2 in the Appendix presents the Hansen test p-values for
the robust IV-GMM model estimated with 2 (c), 3 (d) and 4 (¢) lags.
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[Figure 5 about here]

Figure 6 displays the same type of information as previously discussed but with reference to the
core countries. To facilitate comparison with the magnitude of the results for the peripheral countries,
the scale used in panels (a), (b) and (¢) is identical to that of corresponding panels in Figure 5. In this
case, both the ex-post and real-time frameworks yield broadly similar characterisations of the impact
of the evolution of European fiscal rules on fiscal cyclicality, pointing to an overall neutral effect.
Delving deeper, the real-time framework remains the most stringent in its assessment of fiscal rules,
consistently indicating — across all three indicators — a null impact. By contrast, the ex-post framework
suggests a slight tendency for fiscal rules to have supported a counter-cyclical budgetary stance. In
any case, the effect is negligible, particularly when compared to the markedly pro-cyclical outcomes
observed in the case of peripheral countries. This comparison between the results for peripheral and
core countries appears to confirm the insights previously discussed in relation to Figure 3 (Section
3.3). Specifically. The endogeneity of the NAWRU, an inherent feature of the EC’s methodology and
reflected in the real-time framework, with respect to actual unemployment rates tends to increase the
likelihood that European fiscal rules exert a pro-cyclical, rather than counter-cyclical, effect. This is
particularly the case during deep and prolonged periods of recessions or expansions, which, in fact,
characterise the experience of the peripheral countries in contrast to the more moderate economic

conditions observed in the core countries.
[Figure 6 about here]

Using a two-step model similar to ours, Jalles (2018) finds results that are broadly consistent with
ours, namely a positive effect of fiscal rules (identified through a dummy variable) on the pro-
cyclicality of fiscal policy. However, that study relies on a much broader and more heterogeneous
sample, capturing a wide range of fiscal rules beyond the European fiscal framework. Moreover, it is
based on a single estimate of the output gap, without accounting for the potential bias introduced by
output gap revisions. By contrast, Chrysanthakopoulos and Tagkalakis (2024) employ a markedly
different model. Using, once again, a very broad sample, they show, among other results, that the
expansionary impulse response of the primary balance to a recession shock is significantly weaker in
the presence of fiscal rules (also identified through a simple dummy variable). This suggests a more
limited counter-cyclical fiscal response during downturns, an effect that is likely to be more
pronounced in the peripheral countries identified in our paper compared to the core economies. Our

findings differ more substantially from those of Combes et al. (2017), who also employ the two-step

30



framework proposed by Aghion and Marinescu (2007) and use a large and diverse sample of
advanced and emerging market economies. They report a predominantly counter-cyclical effect of
fiscal rules (identified with a dummy), which appears to be reinforced in high-debt contexts.
However, as in many other studies, their estimation of time-varying fiscal cyclicality relies on a
single, ex-post estimate of the output gap. Our paper highlights the importance of accounting for such
revisions, which prove to be crucial for identifying the true effect of fiscal rules, or any other variable,
on the cyclical stance of fiscal policy.

While our main analysis conducted thus far has focused on a narrower group of ten countries (i.e.,
main sample), classified into peripheral and core economies, we have replicated the same analysis on
the entire EU (i.e., robustness sample) to strengthen the validity of the results.?’ As previously noted,
due to data availability constraints, the period of analysis for this broader sample begins in 2004 rather
than 2002. As a result, the comparison of the impact of European fiscal rules on fiscal cyclicality
across the two country groups is not perfectly uniform. Bearing this caveat in mind, Figure 7 compares
the averages and corresponding standard deviations derived from the recursive estimates previously
introduced for the three different estimators (i.e., VWLS, GLS and robust IV-GMM; see Figures 5
and 6), for peripheral countries (panel a) and core countries (panel b), across both the ex-post and
real-time frameworks. The comparison is carried out for both the core sample and the robustness
sample. In the case of peripheral countries, the ex-post estimates are fully robust in indicating a
broadly neutral impact of European fiscal rules on national fiscal cyclicality. The real-time framework
similarly supports the view that these rules have contributed to a pronounced pro-cyclical tendency.
For core countries as well, the estimates obtained from the main sample and the robustness sample
are broadly consistent. In particular, the results from the robustness sample suggest a somewhat
stronger counter-cyclicality impact of fiscal rules compared to those from the main sample, especially
within the ex-post framework as opposed to the real-time one. Nonetheless, the overall conclusion
remains unchanged: when appropriately assessed within a real-time framework that accounts for the

endogeneity revision of the NAWRU, European fiscal rules appear to have reinforced a strong pro-

29 All results relating to the robustness sample are reported in Table A3 in the Appendix. Apart from the different time
span considered in the real-time framework (i.e., 2004-2019), the model specifications outlined in the previous footnote
remain unchanged. It is also worth noting that the Table includes the estimated coefficient capturing the impact of
European fiscal rules on fiscal cyclicality for those EU countries that do not belong to either the peripheral or the core
country groups (i.e., FRI_IMF _others). Table A4 in the Appendix presents the Hansen test p-values for the robust V-
GMM model estimated with 2 (c), 3 (d) and 4 () lags.
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cyclical bias in peripheral countries, in contrast to core countries, where the impact has been either

neutral or mildly counter-cyclical.
[Figure 7 about here]

5. Conclusions and policy implications

This paper offers new empirical evidence on the relationship between the European fiscal framework
and the cyclical stance of fiscal policy across EMU member states. By adopting a time-varying
analytical framework and accounting for real-time data revisions — particularly, those affecting the
NAWRU — we show that relying on ex-post estimates can significantly understate the pro-cyclical
effects of fiscal rules. This may have influenced the nature of many studies that have expressed a
favourable view of the role played by fiscal rules over time (see Section 2). We firmly believe that
any future analysis should take serious account of the endogenous bias inherent in the EC’s method
for estimating potential GDP.

Given these methodological premises, our findings highlight a significant — and possibly
concerning — asymmetry between core and peripheral countries: in the real-time framework, while
the impact of fiscal rules on fiscal cyclicality appears largely neutral in core economies, in peripheral
countries these rules have reinforced a marked pro-cyclical bias. In other words, the tightening of
fiscal rules over time has contributed to a pro-cyclical bias in fiscal policy, particularly in peripheral
countries. However, this effect tends to be masked — or at least diminished — when relying on ex-post
data, which smooth out the inherent volatility of real-time estimates. Notably, the ex-post framework
does not reflect the cumulative revisions driven by the pro-cyclical behaviour of the NAWRU. The
divergence between core and peripheral countries is amplified during periods of deep and prolonged
labour market shocks, where revisions to the NAWRU lead to a mechanical narrowing of the output
gap, triggering unwarranted fiscal tightening under structural balance targets. As previously noted,
this appears to suggest the possible existence — warranting further investigation — of a recession
threshold effect, beyond which the endogeneity of potential GDP tends to trigger the previously
mentioned vicious cycle between corrective fiscal measures and the deepening of the recession. This
dynamic is further compounded by the complex and at time inconsistent set of European fiscal rules.

Our analysis underscores the importance of rethinking how cyclical indicators are estimated and
integrated into the European fiscal framework. In particular, the continued use of the NAWRU and
output gap as operational targets poses serious risks of pro-cyclical bias, especially for countries

facing volatile labour market dynamics. While recent reform efforts under the revised SGP aim to
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enhance flexibility and transparency, our results suggest that without deeper methodological changes
to potential output estimation — and a more context-sensitive application of fiscal rules — peripheral
countries may remain trapped in a cycle of fiscal tightening during downturns. The simplifying
objective of the SGP is pursued primarily through the introduction of a new indicator, referred to as
‘net expenditure’. Its aim is to progressively reduce the debt-to-GDP ratio, yet its formal definition
closely resembles — if not replicates — the earlier and problematic concept of the (primary) structural
balance. The new indicator is defined as government expenditure net of interest payments,
discretionary revenue measures, cyclical components of unemployment benefit expenditure and one-
off and other temporary measures. Although no explicit reference is made to the contentious concepts
of the output gap or the NAWRU, any attempt to isolate cyclical or discretionary elements necessarily
relies on an underlying definition of the economic cycle. This, in turn, makes the dynamics
highlighted in our analysis particularly relevant — not only from a historical perspective, but also in
terms of future policy implications.

From a policy perspective, if one accepts the traditional orientation of the European fiscal
framework — which maintains that economic shocks should primarily be managed through monetary
policy and automatic stabilisers, while allowing only a minimal role for active, discretionary fiscal
policy at the national level — then the most straightforward way to address its current shortcomings is
to reduce the endogeneity of the NAWRU and potential output with respect to the economic cycle.
In our view, efforts to reduce the cyclical sensitivity of potential output could significantly expand
the fiscal space available to national governments, thereby enhancing the resilience of European
economies in the face of economic shocks. Indeed, a more stable estimate of the NAWRU over time
could eliminate the pro-cyclical bias arising from its endogeneity. In this regard, the analysis
conducted within the ex-post framework may be interpreted as a counterfactual scenario in which the
impact of European fiscal rules is estimated using a NAWRU that is, in effect, independent of actual
unemployment outcomes. As shown, our analysis indicates a largely neutral effect of these rules on
fiscal cyclicality when assessed in the ex-post framework, in contrast to the real-time approach. It
also reveals a substantial convergence in the effects across peripheral and core countries.

A key objection to this approach stems from the concept of hysteresis, which provides a theoretical
rationale for the dependence of potential output on cyclical fluctuations: adverse demand shocks may
have lasting effects on potential output.’ For instance, unemployment may lead to skill loss and

reduced labour market attachment, ultimately shrinking the effective labour force. Nonetheless, two

30 See footnote 16.
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main arguments support the perspective advanced in this analysis. First, if hysteresis is indeed present,
it strengthens the case for discretionary fiscal policy as a means of mitigating output losses during
downturns — thus limiting the persistence of hysteresis — or even harnessing it positively.
Expansionary fiscal policies, even in the absence of a negative output gap, could raise potential
output; for example, labour shortages might encourage firms to invest in training and attract new
participants into the labour market. Second, economic theory underlying the concepts of the natural
rate of unemployment and the NAWRU does not predict such abrupt and pronounced fluctuations as
those observed in practice. This suggests a clear need for a revised methodology that can limit such
volatility.

Ultimately, recognising a more active role for fiscal policy is less a technical adjustment than a
political decision, with far-reaching implications. In a monetary union, counter-cyclical fiscal policy
is arguably more effective when conducted at a supranational level — hence, this more ambitious

approach points toward the creation of a genuine fiscal and budgetary union.
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Figures and Tables

Figure 1 — Number and type of fiscal rule
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Source: own elaborations on Fiscal Rules Dataset (1985-2021) — IMF Fiscal Affairs Department (Davoodi et al., 2022a)
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Figure 2 — Fiscal rules index (FRI_IMF) in peripheral and core countries
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Note: panel (a) displays the quadratic trend, which incorporates the unknown structural break identified through the QLR test,

for the fiscal rules index (FRI) in relation to the

subgroup of peripheral countries (red line) and core countries (green line). The vertical dashed line indicates the timing of the structural break, occurring in 2010 and 2014,
respectively. The bar charts represent the annual growth rates associated with the two distinct trends. Panels (b) and (c) illustrate the evolution of the FRI_IMF indicator,

differentiating between the average, maximum and minimum values recorded each year within the respective subgroups.
Source: own elaborations on Fiscal Rules Dataset (1985-2021) — IMF Fiscal Affairs Department (Davoodi et al., 2022a)
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Figure 4 — Time-varying discretionary fiscal policy cyclicality (CAPB) in peripheral and core countries
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Note: in panels (a) and (b), the time-varying cyclicality coefficient is computed using two distinct approaches: first, we consider six different ex-post specifications of the output gap (0Gex2019, ..., 0Gex2024),

each estimated over a corresponding time horizon (u®*?°1° = TV(9519_0Gex2019, ... , u®¥?92* = TV (9524_0Gex2024); second, we employ six different real-time TVC models that differ solely in the last
observation included in the estimation (u"*2°1° = TVC0219_0Grt2019, ... , u"*?%2* = TV0224_0Grt2024). Panels (c) and (d) present the average of the differences between real-time and ex-post values. The
dashed lines indicate the confidence interval, estimated based on the average of the standard deviations.
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Figure 5 — The impact of European fiscal rules on discretionary fiscal policy cyclicality (CAPB) in peripheral countries (2002 — 2019): Main sample
(¢) Robust IV-GMM framework (average)
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process Ex-post models Real-time models Ex-post models Real-time models Ex-post models Real-time models
2019 0.000 -1.672 ** -0.367 * -1.633  *** 0.000 0.000
2020 0.000 0.000 0.000 -1.434  *xx 0.000 -2.159
2021 0.000 -2.254  ** 0.000 -1.494  *xx 0.000 -2.728
2022 0.000 -2.921  R** -0.524 *** -2.810 *** -4.428
2023 0.000 -4.184  *** 0.000 -3.099 *** -1.053 -5.624
2024 0.000 -4.742  *¥** -0.166 ** -3.459 *** -0.778 -5.307
Average 0.000 -2.629 -0.176 -2.321 -0.366 -3.374
Standard Deviation 0.000 1.728 0.224 0.903 0.511 2.153
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Note: in the three figures, the coloured lines represent the average values of the coefficient associated with the impact of European fiscal rules, while the corresponding dashed lines indicate the confidence bands
based on the standard deviation. The histograms represent the point estimates obtained through the recursive methodology applied with reference to the final year of analysis concerning the time-varying cyclical
pattern of fiscal policy. Similarly, these estimates are reported in the table, along with their average values and standard deviations, for both the ex-post and real-time frameworks, distinguishing between (a) the
VWLS, (b) the GLS and (c) the robust IV-GMM estimators. In the latter case, the significance of the coefficient is not reported, as the value is derived from a simple average (a value of zero reflects a coefficient that
is not statistically relevant). Estimator (c) reports the average of the coefficients obtained by instrumenting the FRI_IMF variable using 2, 3 and 4 lags and the corresponding Hansen tests on the validity of the
instruments used are reported in the Appendix (if the Hansen test yielded a negative result, the corresponding coefficient was not taken into account in the calculation of the average). ***, ** * denote significance
at 1%, 5% and 10% level, respectively. Control variables include first-order lags of the debt-to-GDP ratio, trade openness, terms of trade, unemployment rate, inflation based on the GDP deflator and the age
dependency ratio. For a more in-depth discussion of the three different estimators, see Section 3.5. For the full econometric model estimates, see panels (a), (b) and (c) of Figure A1 in the Appendix.



3.0 1

2.0 4

1.0 A

0.0 A

-1.0 4

2.0

3.0 4

4.0

5.0 4

-6.0 -

Figure 6 — The impact of European fiscal rules on discretionary fiscal policy cyclicality (CAPB) in core countries (2002 — 2019): Robustness sample

(a) VWLS framework (b) GLS framework (¢) Robust IV-GMM framework (average)
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in the recursive estimation
process Ex-post models Real-time models Ex-post models Real-time models Ex-post models Real-time models

2019 1.383 ** 0.000 0.209 * 0.568 ** 0.000 0.000

2020 1.050 * 0.000 0.436 *** 0.425 *** 0.000 0.000

2021 1130 * 0.000 0.000 0.400 *** 0.000 0.000

2022 0.000 0.000 0.184 ** 0.410 *** 0.000

2023 0.000 0.000 0.377 *** 0.000 0.000 0.000

2024 0.000 0.000 0.298 *** 0.000 -0.507 0.000

Average 0.594 0.000 0.251 0.300 -0.101 0.000

Standard Deviation 0.660 0.000 0.156 0.241 0.227 0.000

Note: in the three figures, the coloured lines represent the average values of the coefficient associated with the impact of European fiscal rules, while the corresponding dashed lines indicate the confidence bands
based on the standard deviation. The histograms represent the point estimates obtained through the recursive methodology applied with reference to the final year of analysis concerning the time-varying cyclical
pattern of fiscal policy. Similarly, these estimates are reported in the table, along with their average values and standard deviations, for both the ex-post and real-time frameworks, distinguishing between (a) the
VWLS, (b) the GLS and (c) the robust I[V-GMM estimators. In the latter case, the significance of the coefficient is not reported, as the value is derived from a simple average (a value of zero reflects a coefficient that
is not statistically relevant). Estimator (c) reports the average of the coefficients obtained by instrumenting the FRI_IMF variable using 2, 3 and 4 lags and the corresponding Hansen tests on the validity of the
instruments used are reported in the Appendix (if the Hansen test yielded a negative result, the corresponding coefficient was not taken into account in the calculation of the average). ***, ** * denote significance
at 1%, 5% and 10% level, respectively. Control variables include first-order lags of the debt-to-GDP ratio, trade openness, terms of trade, unemployment rate, inflation based on the GDP deflator and the age
dependency ratio. For a more in-depth discussion of the three different estimators, see Section 3.5. For the full econometric model estimates, see panels (a), (b) and (c) of Figure A1 in the Appendix.
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Figure 7 — The impact of European fiscal rules: A comparison between the main sample (2002 — 2019) and the robustness sample (2004 — 2019)
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Note: the figure displays the average value of the estimated mean coefficients and standard deviations under the (a) VWLS, (b) GLS and (c) robust IV-GMM frameworks (see Figures 5 and 6), distinguishing between
ex-post and real-time models. The main sample includes the ten countries that were first to join the EMU (excluding Ireland and Luxembourg), while the so-called robustness sample covers the entire EU (excluding
those countries for which the number of observations was insufficient for panel estimation). The dashed lines represent the confidence band around the mean value, calculated based on the average of the corresponding
standard deviations. For the full econometric model estimates, see panels (a), (b) and (c) of Tables A1 and A3 in the Appendix.
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Appendix

Section A1 — The production function approach and its real-time interpretation

Among the various economic methodologies, the production function approach remains the most
commonly employed in contemporary empirical research. This methods seeks to estimate potential
output by relying on its theoretical determinants, which are integrated within an aggregate production
function. Consistently, the EC’s approach to estimating potential output (Y*) is based on this
framework (D’Auria et al., 2010; Havik et al., 2014). From a theoretical point of view, Y* can be
defined as the level of production an economic system would achieve on the basis of available
production factors without creating inflationary pressure. For each country of the EU, the EC
estimates potential output through a Cobb-Douglas production function with constant returns to scale
(Equation A1), which is a combination of potential labour (L"), stock of capital (K), and potential
total factor productivity (TFP*), which captures the technological level of a production system.

Formally,
Y = L% - K% -TFP} (A1)

where a and (1 — a) are the output elasticities of labour and capital. Under the hypotheses of constant
returns to scale and perfect competition, the latter can be estimated from the observed wage and profit
shares. Conventional mean values of 0.65 and 0.35 respectively are imposed on the estimation

procedures for all countries.’! Potential labour is defined as follows:
L; = Parts{ - Popw; - (1 — NAWRU,) - h{ (A2)

where Parts; represents the structural component of the labour force participation rate (smoothed
participation rate), Popw is the working-age population in age 15-74 (population of working age), h*
is the structural component of the per-employee hours worked (trend, average hours worked), and
NAWRU is the non-accelerating wage rate of unemployment (structural unemployment). With
respect to the capital stock, it is assumed that its potential level coincides with its actual level. To
estimate this, the capital stock is constructed using the perpetual inventory method, starting from

gross investment (I). Specifically, the capital stock in each period (K;) is calculated as the previous

31 The average wage share for the EU (calculated using data from the EU15 countries, which comprise the member states
prior to the 2004 enlargement) is employed to estimate the output elasticity of labour. This yields a value of 0.63 for «
across all member states, implying, by definition, an output elasticity of capital of 0.37. These values are then rounded to
the conventional average values of 0.65 for labour and 0.35 for capital, which are applied uniformly in the estimation
procedures for all countries.
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period's stock, adjusted for depreciation at a given rate (8), plus the current period’s gross

investment:32

Ke=(1—-06)K._;+1 (A3)

Finally, potential total factor productivity (TFP™) is derived as the trend component of TFP, which
is itself obtained as a Solow residual from the regression of actual output on actual input factors.

As previously noted, since autumn 2002 the EC has recalculated the variables underlying the
production function twice a year in order to generate updated estimates of potential GDP. With the
exception of the NAWRU, the remaining variables under consideration generally retain internal
consistency across subsequent revisions. To isolate the effect of repeated NAWRU revisions, driven
by updated to actual unemployment rates (see also Figure 3 in the main text), on potential output, we
incorporate the real-time NAWRU (NAWRU _realtime) data for each country into the production
function, while holding constant the values of all other variables as defined in the autumn 2024
forecast. In this regard, Table A1 presents the individual values of the production as reported in the
EC’s autumn 2024 forecast, alongside the real-time NAWRU series for Italy. To this end, we
constructed a matrix for each country, following the structure illustrated in Table A2, which provides
an example for Italy in relation to the construction of the NAWRU _realtime. In practical terms, the
variable is derived by selecting, from each column of the matrix, the value corresponding to the same
year as the column heading. This process yields a sequence of values forming the grey diagonal in

the matrix.

32 In its semi-annual revisions, the EC directly provides data on capital stock and investment flows. However, the
depreciation rate is not disclosed and must instead be inferred implicitly from Equation A3. It is worth noting, in this
regard, that this implicit calculation never yields a constant value for § over time or across countries.
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Table A1 — Italy’s real-time potential output according to the production function approach

Taar L* Farts® Fapw BAWEL h* K T ™

2002 42,463,372 53.7% 44,124 9.2% Laod 5,192 £.981 1684
2003 42,694,931 59.0% 44,269 3.1% 1. 798 5,286 -£.9a81 e 1]
2004 43,258,759 59.1% 44,520 3.q9% L. 7an 5,379 £.4981 LT
2005 43,570,759 59.4% 44,850 1.0% L. 7a4 5,474 -£.983 L.7as
2006 43,709,338 59.5% 44,686 158 1779 5,573 -£.934 L. 755
2007 44,369,078 59.5% 44,856 2% 1772 5,872 -£.988 ]
Pl | 43,937,971 59.5% 45,120 1.1% 1763 5,753 -£.987 LTS
20049 43,506,481 59.6% 45,277 1.9% 1,752 5,791 -£.9349 L. 765
2000 43,465,925 59.7% 45,368 1.7% L. 739 5826 -£.9849 L. 7ad
Pl 43,465,112 59.9% 45,435 1.5% 1726 5,851 -£.9849 L7
2042 42,367,551 BOLIH 45,484 3.7% irh ] 5841 £.991 ek
2013 42,044,341 BlLER 45,482 L3 Lrol 5811 £.992 5723
20i4 41,847,981 EL.0% 45,378 AL 1693 5775 -£.994 1711
2045 41,818,903 El.4% 45,218 L0TH L6839 5,744 -£.995 i
2048 41,980,650 BELTH 45,097 LLS% L.685 5,723 -£.995 L.ro8
2047 42,148,372 B1.0% 45,022 R T E] 5,709 -£.993 L.714
2043 42,368,518 B1.1% 44,962 3.8% L5680 5,703 -£.9349 5725
2019 42,316,330 B1.3% 44,893 9.8% 1678 5,899 -£.985 L. 730
2020 42,356,494 B1.4% 44,712 93.5% LE?T 56871 £.981 1735
2024 43,236,855 Bl1EW 44,479 3.7% L5680 5,703 £.979 £, 739
2022 42,761,365 B1.O% 44,385 3.1% L.685 5,758 £.4973 ]
2023 43,162,289 [ ERELY 44,386 9.2% 1692 5.841 £.973 L7al
2024 43,989,145 LERLY 44,378 d.4% 1,699 5928 £.973 La8i2

Source: own elaborations on AMECO (2024 and past autumn forecasts) data
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Table A2 — Revisions in the Italian NAWRU estimates

21003 2093 Dpod4 D1&dE TODE TOOT TOODE OO ROLO0 2011 201iF 2013 2044 2045 o0& 1oAY POLE D01 TOXD XOX1 FOXE EOX3 | 2024 &
2042 | 9.2% 9.2% | 0.0%
1003 S1% 9.3% | 0.2%
FLLE 4% 2.1% | 0.8%
1005 T9% 9.32% | 1.a%
2044 T.ER 2.0% | 1.5%
007 6.1% B.7% | 2.5%
2044 T.I%N B.9% | 1.7%
1009 .08 9.0% | 1.2%
LG .78 2.32% | 1.5%
11 7.5% 2.7% | 1.2%
L 9.7% 9.3% | -0.4%
013 10.5% 9.5% | -0.8%
FLAE 1R7H 9.6% | -1.1%
L] A0 7% 2.1% | -1.6%
L A5 Q1% | -1.4%
07 10.3% 2.1% | -1.1%
LA SN 9.0% | -0.8%
019 2E% B.9% | -0.9%
20 9.5% 8.5% | -1.0%
w2 a9.7% 2.1% | -0.6%
21 .18 8.5% | -0.6%
023 018 | 8.6% | -0.6%
m2a A% | 0.0%

Note: the dark-grey area summarise the estimation of the real-time NAWRU variable. The column concerning 2024 indicates the ex-post NAWRU. The last
column (A) reports the difference between the two indicators.
Source: own elaborations on AMECO (2024 and past autumn forecasts) data
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Table A3 — The impact of European fiscal rules on discretionary fiscal policy cyclicality (CAPB)
(a) VWLS framework: Main sample (i)
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(a) VWLS framework: Main sample (ii)
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(b) GLS framework: Main sample (i)
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(b) GLS framework: Main sample (ii)
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(¢c) Robust IV-GMM framework: Main sample (2 lags) (i)**
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33 Each model was subjected to the Hansen test to evaluate the validity of the instruments employed in addressing the endogeneity
of the primary regressor (FRI_IMF). A positive test outcome is indicated in green, while a negative outcome is shown in orange.
The results of the Hansen test are reported in Table A4 in the Appendix.
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(¢) Robust IV-GMM framework: Main sample (2 lags) (ii)
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(d) Robust IV-GMM framework: Main sample (3 lags) (i)**
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34 Each model was subjected to the Hansen test to evaluate the validity of the instruments employed in addressing the endogeneity
of the primary regressor (FRI_IMF). A positive test outcome is indicated in green, while a negative outcome is shown in orange.
The results of the Hansen test are reported in Table A4 in the Appendix.
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(d) Robust IV-GMM framework: Main sample (3 lags) (ii)
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Cantral viariabls ek s ek i e e
T o T b e o
Tirrins efusrriimii i i ik i i i ik
Tirria igan 19495 - 2019 19495 - 2019 1995 - 2019 19495 - 2019 19495 - 2019 19495 - 2019
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(e) Robust IV-GMM framework: Main sample (4 lags) (i)*’

Babausk | GR [ lagn)
sl Fa
sl — fnstruman il Sadable sfmatien in the breader conmes of tha dliiod Fefthizd ef A =l
Ex-gadd miadali Waal-Hme modals
n " A T " T B T —
[4E]] 4] i15) 18] inm [ 1 §]
A 1995 - 2019 @l 1,045
1 1995 - 2001 ™ 1161
F1_iYF_2 2002 - 2019 [ 5] 1.105
1995 - 2019 G160
™ea Fll_F_core 5]
(1995 - 2049) L T 1995 - 2001 1] 1.799
04E ex-gade 2049)
LU ] 2002 - 2019 1] .688
Fitl_IAF_pariphary 1995 - 20149 (5] G793
Fill_ihF_pariphary_i 19495 - 20404 1] 4.607
Fill_iiF _padphary 2 | 2002 - 2019 [-1] 1.367
. Fill_isF 200l - 20489 (1] 230
{2002 - 2019) Fi_JF_csee 202 - 2018 u:l e
(S el - MRS
Fitl_IAF_pariphary I3 - 2049 L] -1.5487
Fill_iisF 19495 - 20149 fal a4
1 1995 - 2001 ™ 0570
2 2002 - 2019 ™ 0473
1995 - 2019 -£.053
™ea Fll_F_core 5]
(19495 - 2019) Ll 1995 - 2001 i 1.477
04E ex-gade 20200
LU ] 2002 - 2019 1] 531
Fitl_IMF pariphary 1995 - 2019 (5] 0258
Fill_ihF_pariphary_i 19495 - 20404 1] 3.424
Fill_iiF _parphary 3 | 2002 - 2019 1] 0718
: 1. ®
. Fill_isF 200l - 20489 (1] i.742
20032 - 2020) Fill_ifF_com I3 - 019 L] 196
005 ral s WASALD
Fitl_IAF_pariphary I3 - 019 L] -1.333 *
Fill_iisF 19495 - 20149 fal a4
il _itF_i 19495 - 2001 [ 3] G570
2 2002 - 2019 ™ 0473
i 1995 - 2019 @ 0.058
_an
(19495 - 2019) Ll 1995 - 2001 i 1.477
04E ex-gade 2021)
LU ] 2002 - 2019 1] 531
Fitl_IMF pariphary 1995 - 2019 (5] 0258
Fill_ihF_pariphary_i 19495 - 20404 1] 3.424
Fill_iiF _parphary 3 | 2002 - 2019 1] 0718
B 4. =
. Fill_isF 200l - 20489 (1] 1.929
(20032 - 2021]) Fill_ifF_eoma 200l - 20489 L] 4413
005 ral s WASALD
Fitl_IAF_pariphary I3 - 019 L] -1 463

35 Each model was subjected to the Hansen test to evaluate the validity of the instruments employed in addressing the endogeneity
of the primary regressor (FRI_IMF). A positive test outcome is indicated in green, while a negative outcome is shown in orange.
The results of the Hansen test are reported in Table A4 in the Appendix.
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(e) Robust IV-GMM framework: Main sample (4 1ags) (ii)

Babausk | GR [ lagn)

B 4]
sl — fnstruman il Sadable sfmatien in the breader conmes of tha dliiod Fefthizd ef A =l
Ex-gadd miadali Waal-Hme modals
n “ A Ly " — e PR -
[4E]] 4] i15) 18] inm [ 1 §]
LI 19495 - 2019 &l 993 ¢
FI_AF_1 19495 - 2001 [ DH75
P _IvF_2 2002 - 2019 (] 4.851
FEI_IAF 1995 - 2019 i3] <1409 =
e
(19495 - 2049) 1IN a1 19495 - 2001 1l 0.238
04E ex-gade 2022)
FEI_IF giew 2 2002 - 2019 (] .905
Fi1_iW_parphary 19495 - 2019 3] -1.307 =
F_iW_parghary 1 19495 - 2004 (] £.330
F_iWF_pa g g2 2002 - 2019 (=] “hai4
2002 - 2019 -3.443 =
T _mealsima bl el
Q002 - 2022 Pl _iiF_coon 2002 - 2019 ] =i 19d
(S el - MRS
Fi1_1iWF_pardphary 2002 - 3019 (] -4 630 FEE
F_jiF 19495 - 2019 (] 5774
FI_AF_1 19495 - 2001 [ 0478
L AF_D 2002 - 2019 [ 0,820
FEI_IAF 1995 - 2019 i3] 4798
e
(19495 - 2049) PRI cona 1 19495 - 2001 1l EELE
04E ex-gade 2023)
FEI_IF giew 2 2002 - 2019 (] 43473
FI_INY_parphary 1995 - 2019 i3] -1.517 we
F_iW_parghary 1 19495 - 2004 (] 520
F_iWF_padghary 2 2002 - 2019 (] -1.053 *
2002 - 2019 4445 =
T _mealsima bl el
Q002 - 2023) Pl _iiF_coon 2002 - 2019 ] 1077
005 ral s WASALD
Fi1_iiWF_parphary 2002 - 2019 ] 5735 FeE
F_jiF 19495 - 2019 (] -1.047 =
P _jiF_1 19495 - 2001 (=] ik b
L AF_D 2002 - 2019 [ 04975 *
LIt 19495 - 2019 5 4031 =
_ane
(19495 - 2024) FI_IWF cses 1 19495 - 2001 (] -1.250 *
04E ex-gade 2024)
FEI_IF giew 2 2002 - 2019 (] 1044 =
FI_INY_parphary 1995 - 2019 i3] -1.535 w
F_iW_parghary 1 19495 - 2004 (] -3.549 =
F_iWF_padghary 2 2002 - 2019 (] -1.555 ®FF
L 2002 - 2019 4.343 *=*
T _mealdima Lol
(2002 - 2024) il _i_goe 2002 - 2018 i LR
005 ral s WASALD
Fi1_iiWF_parphary 2002 - 2019 ] 5135 FEE
lrenatians 240 240 240 240 idg idg
Lo 10 10 10 10 10 10
Canstant e e e e e e
Conml variable e e e e e e
Canry dur i i i i i i
Tirmia durmimi iz iz iz iz iz iz
Tirris 5 part 1945 - 2019 1945 - 2019 1945 - 2019 1945 - 2019 1945 - 2019 1945 - 2019
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Table A4 — Hansen test

(a) Robust IV-GMM framework: Main sample (2 lags)

Harckin st - Rebust (-G [T lags]

O -t DE19 (1985 . 2019 06 el -tme (2002 - 2019)
[LE]] 1241 115] 16} [1F} iy
W 0.235
® FE
® 0030
e 0.020
el 0,400
W 0.616
O ot D0 1985 - T018] 006 rwal-tme 2002 - 2020)
113 1241 115] 16} 17} [a1-1]
[ 0,327
® 0312
© 0086
e 0,045
) 0.436
W 0.6032
O -t DY (1985 . 2019 06 el -tme (2002 - 2021)
13) 114] 115] 16} [T} iy
[ 0584
® [EVE
© 0377
e 0,066
el 0181
m 0.357
O ot DOIT (1985 - T018] 006 rwal-tme (2002 - 2022)
3 1141 1151 [16} e [iay
W 0.842
= LT
© 011
e 0,035
) 0406
W 0.3493
O ot D23 1985 - T018] 006 rwal-tme (2002 - 2023)
13) 114] 115] 16} [T} iay
[ 1.555
® oA
© 0013
e 0015
) 0.49%
m 0.307
O -t D24 (1985 . 2019 06 el -tme (2002 - 2024)
13) 114] 115] 16} [T} iy
W 0696
® PR
i 0035
e 0.051
el 0.B9%
" 0.386
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(b) Robust IV-GMM framework: Main sample (3 lags)

Hasiin tisl Robust IV-GRMM |3 lag|

O en-pail D19 (1995 . 2019| O fial-time (2002 - 2019)
13) 114] 115] 16} 17} (8
W 0.563
® T
© 0078
e 0111
el T
W 0.561
O en-pail DTS (1995 . 1019| O rial-time (2002 - 2020)
3 114] 115 [16} ir [ia)
[ .63
® REE
© 0316
e 0,337
) 0.217
m 0.570
O emspast D21 (1955 - 2019) 006 rial-time (2002 - 2021)
13 124] 115 [16} 7 [1a)
[ n.as51
® o452
© 0.6EE
e 0467
el 0.2E1
" 0.497
O emspast DOLI (1955 - 2019| 006 ral-time (2002 - 2023)
13) 114] 115] 16} 17} (8
W n.aae
® oo
© 0313
e 0,072
el 0.707
W 0.725
O en-pail D23 (1995 . 1019| O fial-time (2002 - 2023)
3 114] 115 [16} ir [ia)
i e
(o] Gess
© 0046
e 0.075
) 0.783
m 0.663
O en-pail DOL4 (1995 . 2019| O fial-time (2002 - 2024)
3 114] 115 [16} ir [ia)
[ 0963
® 8333
© 0.07E
e 0.115
) 0914
] 0684

62




(c) Robust IV-GMM framework: Main sample (4 lags)

Hasckwn ‘el - Robust IV-GMM 4 lags]
O n-padl TO1S (1995 . DO19] O fedl-time (2002 - 2019)
(K] j14] 18] (16} [1¥} [iah
Tl 734
(] = -
il 0.542
i) 0.692
il 0.055
L] 0114
O inopadl TO2O (1995 . DO1S] O fedl-time (2002 - 2020)
(K] j14] 18] (16} [1¥} [iah
Tl ETS
(] =% L)
il 0.736
i) 0.747
il 0.362
m 1.533
O enopadl DO (1995 . BO1S] O fedl-time (2002 - 2021)
(K] j14] 18] (16} [1¥} [iah
Tl ETS
(] =% L)
il 0.736
i) 0.747
il 0.863
m 1.652
O inopadl THXT (1995 . DO1S] O fedl-time (2002 - 2022)
(K] j14] 18] (16} [1¥} [iah
Tl 333
(] osE
il 0.568
i) o.097
il 0.EG6
m 1.693
8 w-peit DHET (1995 . BO1E) O riil tima (2002 - 2025)
i3 1141 115 [16} [} [F1-})
Tl dLag4
(] =B, £
el 0.141
i) 0167
il p.a01
m 0.815
0 en-pant D024 (1995 . DO1E) O real -tima (2002 - 2024)
(K] j14] 18] (16} [1¥} [iah
Tl dagd
(] =
[5] 0164
i) 0.452
il 0980
L] 0.864

Note: the table reports the p-value of the Hansen test. The Hansen test is used to assess the validity of overidentifying restrictions in GMM
estimations. The null hypothesis states that the instruments are valid, that is, uncorrelated with the error term and correctly excluded from the
estimation. A high p-value indicates that the null cannot be rejected, supporting instrument validity, a low p-value suggests potential instrument
invalidity, casting doubt on the reliability of the estimation.
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(a) VWLS framework: Robustness sample (i)

Table AS — The impact of European fiscal rules on discretionary fiscal policy cyclicality (CAPB)

Weighned Least Squanes [WLS)

Evtimats Fustures {within rageestion evissner and elustmbust stndsd wmr)
Enpasl modeh Aeal-ime modals
Dependent wariable | Andependent variable Tme | Speif
iy 2] 1] L] L] L1}
FRI_IMF 1996 - 2019 " 0.599 ==
FRL_IMF_1 1986 - 2001 b} LSt
FRL_IMF_2 00T - 2018 b} 0630 =
FRIIMF_cane 1996 - 2019 e} 1300 ==
FRIIMF_ gom 1 | 199E . 2001 1} 0.576
THE_supeoar FRIIMF_gom 3 | 2001 - 2019 1} 1258 *==
(49498 - 2044)
00 aepesn 2039 FRI_IMF_other 198E - 2019 1] BEIE T
FRIIMF_otherns 1 | 1986 - 2001 1} 0,145
FRIIMF_otherns 2 | 100X - 2018 1} 0674 **=
FRIIME_pedphery | 1996 - 2019 e} 5307
FRIIME_periphery 1 | 1996 - 2001 1} 4.750 *=
FRIIME_perphery 2 | 2001 - 2018 1} 0EXY *
FRI_IMF 1004 - 2019 [} 2.437
TWC_pm il FRIIMF_cane 1004 - 2019 m 3.004 =
(004 - 208
(00 resal i ma MR FRI_IMF_othin 004 - 2019 m 2.527 =
FRIIME_pedphery | 1004 - 2018 m 0.059
FRI_IMF 1996 - 2019 " 0.596 **
FRL_IMF_1 1986 - 2001 b} n.aat
FRL_IMF_2 00T - 2018 b} D542 =
FRIIMF_cane 1996 - 2019 e} 0925 =
FRIIMF_ gom 1 | 199E . 2001 1} 0,783
TH_supeoar FRIIMF_gom 3 | 2001 - 2019 1} 1417 *==
(4945 - 2044)
00 aepesn 20300] FRI_IMF_other 198E - 2019 1] [-TS ERLL
FRIIMF_otherns 1 | 1986 - 2001 1} 0518
FRIIMF_otherns 2 | 100X - 2018 1} 0.E12 **
FRIIME_pedphery | 1996 - 2019 e} 0.155
FRIIME_periphery 1 | 1996 - 2001 1} 1034
FRIIME_perphery 2 | 2001 - 2018 1} 0.141
FRI_IMF 1004 - 2019 [} 1.751
TC_pm il FRIIMF_cane 1004 - 2019 m 3,306 ==
(2004 - 2020
(00 resal i ma MR FRI_IMF_othin 004 - 2019 m 1.892 ==
FRIIME_pedphery | 1004 - 2018 m 1.272 =
FRI_IMF 1995 . 2018 " 0942 ==
FRL_IMF_1 1995 . 2001 b} 057
FRL_IMF_2 00T - 2018 b} 1.009 =
FRIIMF_cane 1995 . 2018 e}
FRIIMF_gom 1 | 1995 . 2001 1} 1004 *=
TH_supeoar FRIIMF_gom 3 | 2001 - 2019 1} 1303 =
(4945 - 2044)
0 aepesn 2031 FRI_IMF_other 198 - 2010 1] 1053 ==
FRIIMF_otherns 1 | 1985 - 2001 1} 0.184
FRIIMF_otherns 2 | 100X - 2018 1} 1436 *==
FRIIMF_pedphery | 1995 . 2018 e} 1161 ***
FRIIME_perphery 1 | 1995 . 2001 1} ERTYR
FRIIME_perphery 2 | 2001 - 2018 1} 0,685 *
FRI_IMF 1004 - 2019 [} 0.503
TC_pm il FRIIMF_cane 1004 - 2019 m 1.367 ==
(004 - 2021)
106 ral-ima HAWEL] | FRLIME_gthers 1004 - 2019 m 0644 ==
FRIIME_pedphery | 1004 - 2018 m 4318 =
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(a) VWLS framework: Robustness sample (ii)

Wieighted Least Squares [WLS)

Evtimats Fustures [ithin ragestion evissner and elust-mbust stndand s}
Engasl modeh Aeal-ime modals
Dependent warable | Iedepesdent varable Tme | Speif
iy 2] 1] L] L] L1
FRI_IMF 195 . 2019 " 0571 =
FRIIMF_L 195 . 2001 b} 0483 *
FRIIMF_E 1001 - 2018 b} 0580 =
FRI_IMF_core 195 . 2019 e} 1437 =
FRIIMF gom 1 | 199E - 2001 1} 1448 =
THC_sapoan FRIIMF_gom | 200 - 2019 1} 1.483 *==
(49498 - 2044)
00 wepesn 203.3] FRI_IMF_othen 198E - 2010 1] GETg v
FRIMF_othen_1 | 1986 - 2001 1} 0578
FRIIMF_othen_E | 2001 - 2018 1} 0,500 o=
FRIIMF_pedphery | 1996 - 2019 e} 0.2
FRIIME_peripheny 1 | 1996 - 2001 1} 154G *
FRIIME_periphery 2 | 2001 - 2018 1} 0,363
FRI_IMF 1004 . 2019 [} 0.730
TC_pm il FRI_IMF_core 1004 . 2019 m 2.010 **
(2004 - 2023
(06 el HAWEL | FRI_IMF_othen 1004 . 2019 m 0.925 ==
FRIIME_pedphery | 2004 - 2019 m 4.528 ==
FRI_IMF 195 . 2019 " 0307 *=
FRIIMF_L 195 . 2001 b} 0.243
FRIIMF_E 1001 - 2018 b} PETTR
FRI_IMF_core 195 . 2019 e} YR
FRIIMF gom 1 | 199E - 2001 1} 0876 *
TH_supeoar FRIIMF_gom | 200 - 2019 1} 0,980 *==
(4945 - 2044)
00 aepesn 2033) FRI_IMF_othen 198E - 2010 1] G315 ==
FRIMF_othen_1 | 1986 - 2001 1} 0.371
FRIIMF_othen_E | 2001 - 2018 1} 0310 =
FRIIMF_pedphery | 1996 - 2019 e} £.154
FRIIME_peripheny 1 | 1996 - 2001 1} 174Gt
FRIIME_periphery 2 | 2001 - 2018 1} 0617
FRI_IMF 1004 . 2019 [} 0616 ***
TC_pm il FRI_IMF_core 1004 . 2019 m 1.915 ==
(004 - 2023
(00 real-Sma NAWRL) | FRLIMF_othen 1004 - 2019 m 0.769 **=*
FRIIME_pedphery | 2004 - 2019 m 4,699 *
FRI_IMF 1985 . 2018 " 0316 ==
FRIIMF_L 1985 . 2001 b} 0245
FRIIMF_E 1001 - 2018 b} 0.323 =
FRI_IMF_core 1985 . 2018 e} 0.595 *
FRIIMF gom 1 | 1995 . 2001 1} 0,615
TVE_ st FRIIMF_gom | 200 - 2019 1} 0717 *
(4945 - 2084)
36 ot 20341 FRIIME_others 1985 . 2018 e} 0330 ¢
FRIIMF_other_1 | 1985 - 2001 1} 0432
FRIIMF_othen_E | 2001 - 2018 1} 0346 *
FRIIMF_pedphery | 1995 . 2019 e} 5331
FRIIME_periphery 1 | 1995 . 2001 1} 3017 *=
FRIIME_periphery 2 | 2001 - 2018 1} 0675 *
FRI_IMF 1004 . 2019 [} 0.503
T maliima FRLIMF_ton 1004 - 2019 m 1.456 ***
(2004 - 2024
(00 real-Sma NAWRL) | FRLIMF_othen 1004 - 2019 m 0.597 ==
FRIIME_pedphery | 2004 - 2019 m 2339 ==
[ETn—— 528 [484) 524 (4a4) 518 W) SIE HE4]| 352 352
Cauntiis 22 22 12 1 Y 22
Conklant R i LY Y Yis R
Contpol wanabla i s e Yis Vs i
Covantry dummmies iz [ ) ik Wis iz
Test dummies i s e Yis Vs i
Tessie ki 1995 - 2049 | 1995 -20t9 | 19952019 | 19953019 | roos.2ois | 2004 .-2019
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(b) GLS framework: Robustness sample (i)

Garrnraliind Lo skl Squanes [GLS]

Evtimats Fustures lpanal spacife sitecomslaion and hetsmskadaitic and comalali sor st
Exposl modeh Aeal-ime madaels
Dependent warable | Iedepesdent varable Tme | Speif
(] 1] (] |18] i} L2y
FRI_IMF 195 . 2019 " 1224 =
FRIIMF_L 195 . 2001 b} 0943 =
FRIIMF_E 1001 - 2018 b} 1.222 *
FRI_IMF_core 195 . 2019 e} 1391 *
FRIIMF gom 1 | 199E - 2001 1} 1778 *==
THE_aspadn FRIIMF_com | 200 - 2019 i} 1386 *==
(49498 - 2044)
00 epesn 2039] FRI_IMF_othen 198E - 2010 1] 1 334 e
FRIIMF_other_1 | 1986 - 2001 1} 1470 *==
FRIIMF_othen_E | 2001 - 2018 1} 1334 *e
FRIIMF_pedphery | 1996 - 2019 e} 1493 *e*
FRIIMF_periphery 1 | 1996 - 2001 1} 0330 =
FRIIMF_perphery 2 | 2001 - 2019 1} 1,385 *==
FRI_IMF 1004 - 2018 [} 0646 ***
TWC_pm il FRI_IMF_core 1004 - 2018 m 0.930 **
(004 - 208
(06 el HAWEL | FRIIMF_othen 1004 - 2018 m 1.097 ==
FRIIMF_pedphery | 2004 - 2018 m 4.451 *=
FRI_IMF 195 . 2019 " 0935 ==
FRIIMF_L 195 . 2001 b} LELE *
FRIIMF_E 1001 - 2018 b} 0.956 ==
FRI_IMF_core 195 . 2019 e} 1913 **
FRIIMF gom 1 | 199E - 2001 1} 1614 *==
TH_supeoar FRIIMF_gom | 200 - 2019 1} 1868 ***
(4945 - 2044)
{00 aepesn 2030] FRI_IMF_othen 198E - 2010 1] GETE e
FRIIMF_other_1 | 1986 - 2001 1} 0,856 *==
FRIIMF_othen_E | 2001 - 2018 1} 0,836 *==
FRIIMF_pedphery | 1996 - 2019 e} 1943 **
FRIIMF_periphery 1 | 1996 - 2001 1} 0,793 =
FRIIMF_perphery 2 | 2001 - 2019 1} 1,285 *==
FRI_IMF 1004 - 2018 [} 0.636 ***
TC_pm il FRI_IMF_core 1004 - 2018 m 0.803 **
(2004 - 2020
(00 real-Sma NAWRL) | FRLIMF_othen 2004 - 2019 m 0.891 =
FRIIMF_pedphery | 2004 - 2018 m 4420 ==
FRI_IMF 1985 . 2018 " 1137 ==
FRIIMF_L 1985 . 2001 b} 1.423 =
FRIIMF_E 1001 - 2018 b} 1.024 **
FRI_IMF_core 1985 . 2018 e} 21315 =
FRIIMF gom 1 | 1995 . 2001 1} 1535 **
TH_supeoar FRIIMF_gom | 200 - 2019 1} 1431 *=
(4945 - 2044)
00 aepesn 2031] FRI_IMF_othen 1WBE - 2010 1] 107 ==
FRIIMF_othen_1 | 1985 - 2001 1} 1,675 *==
FRIIMF_othen_E | 2001 - 2018 1} 0,904 =
FRIIMF_pedphery | 1995 . 2018 e} 1778 =
FRIIME_periphery 1 | 1995 . 2001 1} 1.507 *==
FRIIMF_perphery 2 | 2001 - 2019 1} 1778 ***
FRI_IMF 1004 - 2018 [} 0,885
TC_pm il FRI_IMF_core 1004 - 2018 m 1.043 ==
(004 - 2021)
(06 el s NAWEL | FRIIMF othes 1004 - 2018 m 0.568 **
FRIIMF_pedphery | 2004 - 2018 m ERTIE

66




(b) GLS framework: Robustness sample (ii)

Garrnraliind Lo skl Squanes [GLS]

Evtimats Fustures lpanal spacife sitecomslaion and hetsmskadaitic and comalali sor st
Exposl modeh Aeal-ime madaels
Dependent warable | Iedepesdent varable Tme | Speif
(] 1] (] |18] i} L2y
FRI_IMF 195 . 2019 " 0876 =
FRIIMF_L 195 . 2001 b} 1166 ***
FRIIMF_E 1001 - 2018 b} 0849 =
FRI_IMF_core 195 . 2019 e} 1640 =0
FRIIMF gom 1 | 199E - 2001 1} 1.583 *==
THE_aspadn FRIIMF_com | 200 - 2019 i} 1.581 *==
(49498 - 2044)
00 wepesn 203.3] FRI_IMF_othen 198E - 2010 1] [F 3 L
FRIIMF_other_1 | 1986 - 2001 1} 1413 *==
FRIIMF_othen_E | 2001 - 2018 1} 0,837 **=
FRIIMF_pedphery | 1996 - 2019 e} o.aE4 o
FRIIMF_periphery 1 | 1996 - 2001 1} 0445 *e
FRIIMF_perphery 2 | 2001 - 2019 1} 0,801 **=
FRI_IMF 1004 - 2018 [} 0,800
TC_pm il FRI_IMF_core 1004 - 2018 m 0464 =
(2004 - 2023
(06 el HAWEL | FRI_IMF_othen 1004 - 2018 m 0.483 =
FRIIMF_pedphery | 2004 - 2018 m 1.968 ==
FRI_IMF 195 . 2019 " D677 =
FRIIMF_L 195 . 2001 b} 0852 =
FRIIMF_E 1001 - 2018 b} LEAD T
FRI_IMF_core 195 . 2019 e} 1623 **
FRIIMF gom 1 | 199E - 2001 1} 1462 *==
TH_supeoar FRIIMF_gom | 200 - 2019 1} 1616 *==
(4945 - 2044)
00 aepesn 2033) FRI_IMF_othen 198E - 2010 1] [-EF5 L
FRIIMF_other_1 | 1986 - 2001 1} 0878 =
FRIIMF_othen_E | 2001 - 2018 1} 0,580 *==
FRIIMF_pedphery | 1996 - 2019 e} 0.930 =
FRIIMF_periphery 1 | 1996 - 2001 1} 0450 *==
FRIIMF_perphery 2 | 2001 - 2019 1} 0,873 *=
FRI_IMF 1004 - 2018 [} 0514
TC_pm il FRI_IMF_core 1004 - 2018 m 0.692 **
(004 - 2023
106 el HAWEL | FRI_IMF_othen 1004 - 2018 m 0344 *=*
FRIIMF_pedphery | 2004 - 2018 m 1,959 ==
FRI_IMF 1985 . 2018 " 0528 =
FRIIMF_L 1985 . 2001 b} 0645 =
FRIIMF_E 1001 - 2018 b} D540 **
FRI_IMF_core 1985 . 2018 e} 1078 ***
FRIIMF gom 1 | 1995 . 2001 1} 1436 *==
THC_supear FRIIMF_gom | 200 - 2019 1} 1.475 *==
(4945 - 2084)
106 x-pesn 2024] FRIIME_others 1985 . 2018 e} oAas *ee
FRIIMF_othen_1 | 1985 - 2001 1} 0.543 *==
FRIIMF_othen_E | 2001 - 2018 1} D44E
FRIIMF_pedphery | 1995 . 2018 e} 0659 e
FRIIME_periphery 1 | 1995 . 2001 1} 0,368 =
FRIIMF_perphery 2 | 2001 - 2019 1} 0.764 *==
FRI_IMF 1004 - 2018 [} 0.261 ***
TC_pm il FRI_IMF_core 1004 - 2018 m D.ELL **
(2004 - 2024
(606 el e MAWEL | FRIIMF othes 1004 - 2018 m 0221+
FRIIMF_pedphery | 2004 - 2018 m 2420 *
[—— 528 [484) 524 (434 518 W) SIE [4E4| 352 352
Counties 22 22 12 5 Y 22
Conlant R i LY Yiw Yis R
Contnl variablis i s e Vi Vs i
Covusitty dummie sy i ) Vi i sy
Tossa durmimii i s e Vi Vs i
| — 1995 - 2019 | 2995-200a | 18952019 | 199c.ro1s | zoos.zois | 20042019
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(¢c) Robust IV-GMM framework: Robustness sample (2 lags) (i)*°

Fesbrucit V-GMM 2 |
Extiminas Fustures Drstrurmantd Vorlalslas astisben i the besadar m..ul..u::m Ganarsdiss Mathad of Mamants)
Exgosl modeh Rual-time modals
Degendent variable | Ledepesdent varinble Nime | Specif
13} 4] 125] 11&] ¥} 215}
FRI_IMF 199E - 2019 "] 2.373 =
FRI_IMF_1 199E - 2001 b} 1904 **
FRI_IMF_2 100 - 2019 b} 2.403 *=
FRI_IMF_tom 199E - 2019 e} 3470 =
FRIIMF o 1 | 1996 - 2001 [} 16535 ¢
THE_supeoar FRI_IMF o 2 | 3001 - 2019 [} 3.085 =
(1994 - 2009]
00 aepesn 2039 FRI_IMF_othen 198E - 2019 1] 233E ===
FRI_IMF_thers 1 | 199E - 2001 [} 1443
FRI_IMF_gthers | 3001 - 2019 [} 1359 =
FRI_IMF_gedphery | 199E - 2019 e} 1416
FRI_IMF_pedphen 1 | 199E - 2001 [} A.315
FRI_IME_pedphen 2 | 3001 - 2019 [} 1477
FRI_IMF 1004 - 2019 e} 1813 =
TWC_pm il FRI_IMF_core 1004 - 2019 m 1.740 ==
(2004 - 2009
106 raal-sma NAWEL | FRUIME_othen 1004 - 2019 m 1.885 *
FRI_IMF gedphery | 3004 - 2019 m 2.045 =
FRI_IMF 199E - 2019 "] 1.867 =
FRI_IMF_1 199E - 2001 b} 1.699 *=
FRI_IMF_2 100 - 2019 b} 174w
FRI_IMF_tom 199E - 2019 e} 21396 =
FRIIMF o 1 | 1996 - 2001 [} 1361 %
TVE_apadn FRI_IMF_cors 2 | 3001 2019 1} 1366 "
(1995 - 20109]
00 aepesn 20300] FRI_IMF_othen 198E - 2019 1] 1815 =
FRI_IMF_thers 1 | 199E - 2001 [} 1401
FRI_IMF_gthers | 3001 - 2019 [} 1833 "=
FRI_IMF_gedphery | 199E - 2019 e} 1154
FRI_IMF_pedphen 1 | 199E - 2001 [} 0408
FRI_IME_pedphen 2 | 3001 - 2019 [} 1481
FRI_IMF 1004 - 2019 e} 1.397 *
TC_raalima FRI_IMF_tom 1004 - 2019 m 1.040
(2004 - 2020
(00 resal ma MAEL) FRI_IMF_othen 004 - 2019 m 1.381 ==
FRI_IMF gedphery | 3004 - 2019 m 4.414
FRI_IMF 1995 - 2019 "] 1.841 =
FRI_IMF_1 1995 - 2001 b} 2.079 *=
FRI_IMF_2 100 - 2019 b} 1.786 *=*
FRI_IMF_tom 1995 - 2019 e} LALE e
FRIIMF o 1 | 1995 3001 [} 1973 "
TH_supeoar FRI_IMF o 2 | 3001 - 2019 [} 1679 "
(1995 - 2049]
0 aepesn 2031 FRI_IMF_othen 1955 - 2010 1] 1.754 wue
FRI_IMF_thers 1 | 1995 - 2001 [} 1.508
FRI_IMF_gthers | 3001 - 2019 [} 1779 =
FRI_IMF_gedphery | 1995 - 2019 e} 1667
FRI_IMF_pedphen 1 | 1995 - 2001 [} 0.136
FRI_IME_pedphen 2 | 3001 - 2019 [} 1328
FRI_IME 1004 - 2018 e} 1025
TC_pm il FRI_IMF_core 1004 - 2019 m 1.104
(2004 - 2021]
(00 resal ma MAEL) FRI_IMF_othen 004 - 2019 m 1.028 **
FRI_IMF gedphery | 3004 - 2019 m 1618 *

36 Each model was subjected to the Hansen test to evaluate the validity of the instruments employed in addressing the endogeneity
of the primary regressor (FRI_IMF). A positive test outcome is indicated in green, while a negative outcome is shown in orange.
The results of the Hansen test are reported in Table A6 in the Appendix.
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(c) Robust IV-GMM framework: Robustness sample (2 lags) (ii)

Fesbrucit V-GMM 2 |
Extiminas Fustures Drstrurmantd Vorlalslas astisben i the besadar m.nI-u::J... Ganarsdiss Mathad of Mamants)
Exgosl modeh Rual-time modals
Degendent variable | Ledepesdent varinble Nime | Specif
13} 4] 125] 11&] ¥} 215}
FRI_IMF 1995 - 2019 "] 1.304 *=
FRI_IMF_1 1995 - 2001 b} 1.432 =
FRI_IMF_2 100 - 2019 b} 1.327 we
FRI_IMF_tom 1995 - 2019 e} 1860 =
FRIIMF o 1 | 1995 3001 [} 1335 "
TH_supeoar FRI_IMF o 2 | 3001 - 2019 [} 1015 **
(1995 - 2049]
00 aepesn 203.3] FRI_IMF_othen 1955 - 2010 1] 1.34E ==
FRI_IMF_thers 1 | 1995 - 2001 [} 1156
FRI_IMF_gthers | 3001 - 2019 [} 1.330 "=
FRI_IMF_gedphery | 1995 - 2019 e} 0358
FRI_IMF_pedphen 1 | 1995 - 2001 [} 4617
FRI_IME_pedphen 2 | 3001 - 2019 [} 0159
FRI_IMF 1004 - 2019 e} 1.045 =
TC_pm il FRI_IMF_core 1004 - 2019 m 0.927
(2004 - 2022
(06 ral-sma NAWEL) | FRLIMF_othen 1004 - 2019 m 1041 =
FRI_IMF gedphery | 3004 - 2019 m 2377 =
FRI_IMF 1995 - 2019 "] 1.479 ==
FRI_IMF_1 1995 - 2001 b} 1124 *
FRI_IMF_2 100 - 2019 b} 1.334 *e
FRI_IMF_tom 1995 - 2019 e} 2470 =
FRIIMF o 1 | 1995 3001 [} 1308
TVE_apadn FRI_IMF_cors 2 | 3001 2019 1} 1344
(1995 - 20109]
00 aepesn 2033] FRI_IMF_othen 1955 - 2010 1] 1173 ==
FRI_IMF_thers 1 | 1995 - 2001 [} 1.116
FRI_IMF_gthers | 3001 - 2019 [} 1345
FRI_IMF_gedphery | 1995 - 2019 e} TS
FRI_IMF_pedphen 1 | 1995 - 2001 [} ERT
FRI_IME_pedphen 2 | 3001 - 2019 [} 0034
FRI_IMF 1004 - 2019 e} 0.74E8 *
TC_raalima FRI_IMF_tom 1004 - 2019 m 0.723
(2004 - 2023
(00 resal ma MAEL) FRI_IMF_othen 004 - 2019 m 0.735 *
FRI_IMF gedphery | 3004 - 2019 m 3.250 =
FRI_IMF 1995 - 2019 "] 1.182 ==
FRI_IMF_1 1995 - 2001 b} 1405 *
FRI_IMF_2 100 - 2019 b} 1.237 w=
FRI_IMF_tom 1995 - 2019 e} 1535 =
FRIIMF o 1 | 1995 3001 [} 1628 *
THC_supear FRI_IMF o 2 | 3001 - 2019 [} 1642 *
(4995 - 2004]
00 aepesn 2034 FRI_IMF_othen 1955 - 2010 1] 1.133 ==
FRI_IMF_thers 1 | 1995 - 2001 [} 0.EIE
FRI_IMF_gthers | 3001 - 2019 [} 1335 =
FRI_IMF_gedphery | 1995 - 2019 e} 0421
FRI_IMF_pedphen 1 | 1995 - 2001 [} 2.30%
FRI_IME_pedphen 2 | 3001 - 2019 [} 0363
FRI_IME 1004 - 2018 e} D.642
TC_pm il FRI_IMF_core 1004 - 2019 m 0.841
(2004 - 2024]
106G raal-sma NAWEL | FRUIME_othen 1004 - 2019 m 0.675
FRI_IMF gedphery | 3004 - 2019 m A.638 =
Db enatinng 506 [484) 506 {434) 506 [HE4] 506 [E4] 352 352
Counpies 22 22 1 53 ] 22
Conlant R i LY Yiw Yis R
Costsal waniables ™ i i Vi s ™
Ceasitey dummiis i [ B Wik is i
Tost dummies ™ i i Vi s ™
Tasti e 1995 -2019 | 19952009 | 1995 .200% | 1985.3o1s | roos-2o19 | 2004 -2019
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(d) Robust IV-GMM framework: Robustness sample (3 lags) (i)*’

Fesbrucit V-GMAM |3 |
Extiminas Fustures Drstrurmantd Vorlalslas astisben i the besadar m..ul..u::m Ganarsdiss Mathad of Mamants)
Exgosl modeh Rual-time modals
Degendent variable | Ledepesdent varinble Nime | Specif
13} 4] 125] 11&] ¥} 215}
FRI_IMF 199E - 2019 "] 2.368 =
FRI_IMF_1 199E - 2001 b} 1645 =
FRI_IMF_2 100 - 2019 b} 2.195 w=
FRI_IMF_tom 199E - 2019 e} 3073 =
FRIIMF o 1 | 1996 - 2001 [} 1681
THE_supeoar FRI_IMF o 2 | 3001 - 2019 [} 1338 "
(1994 - 2009]
00 aepesn 2039 FRI_IMF_othen 198E - 2019 1] 21307 ==
FRI_IMF_thers 1 | 199E - 2001 [} 1348
FRI_IMF_gthers | 3001 - 2019 [} 2.037 "
FRI_IMF_gedphery | 199E - 2019 e} 13196
FRI_IMF_pedphen 1 | 199E - 2001 [} LOXF
FRI_IME_pedphen 2 | 3001 - 2019 [} 0386
FRI_IMF 1004 - 2019 e} 1.803 *=
TWC_pm il FRI_IMF_core 1004 - 2019 m 1775 *
(2004 - 2009
106 raal-sma NAWEL | FRUIME_othen 1004 - 2019 m 1.973 ==
FRI_IMF gedphery | 3004 - 2019 m 21442 %
FRI_IMF 199E - 2019 "] 1.864 =
FRI_IMF_1 199E - 2001 b} 1462 =
FRI_IMF_2 100 - 2019 b} 1.642 *=
FRI_IMF_tom 199E - 2019 e} 21330 "
FRIIMF o 1 | 1996 - 2001 [} 1341
TVE_apadn FRI_IMF_cors 2 | 3001 2019 1} 1486 *
(1995 - 20109]
00 aepesn 20300] FRI_IMF_othen 198E - 2019 1] 1833 ==
FRI_IMF_thers 1 | 199E - 2001 [} 1464
FRI_IMF_gthers | 3001 - 2019 [} 1510 =
FRI_IMF_gedphery | 199E - 2019 e} 1008
FRI_IMF_pedphen 1 | 199E - 2001 [} 0345
FRI_IME_pedphen 2 | 3001 - 2019 [} 0339
FRI_IMF 1004 - 2019 e} 1.367 *
TC_raalima FRI_IMF_tom 1004 - 2019 m 1.008
(2004 - 2020
(00 resal ma MAEL) FRI_IMF_othen 004 - 2019 m 1.951 ==
FRI_IMF gedphery | 3004 - 2019 m 1.473
FRI_IMF 1995 - 2019 "] 1.843 ==
FRI_IMF_1 1995 - 2001 b} 1709 =
FRI_IMF_2 100 - 2019 b} 1656 e
FRI_IMF_tom 1995 - 2019 e} 2434 %
FRIIMF o 1 | 1995 3001 [} 1967 *
TH_supeoar FRI_IMF o 2 | 3001 - 2019 [} 1800 *
(1995 - 2049]
0 aepesn 2031 FRI_IMF_othen 1955 - 2010 1] 1.7 ==
FRI_IMF_thers 1 | 1995 - 2001 [} 1475
FRI_IMF_gthers | 3001 - 2019 [} 1583 "=
FRI_IMF_gedphery | 1995 - 2019 e} [T
FRI_IMF_pedphen 1 | 1995 - 2001 [} DA4E
FRI_IME_pedphen 2 | 3001 - 2019 [} 0307
FRI_IME 1004 - 2018 e}
TC_pm il FRI_IMF_core 1004 - 2019 m 1.080
(2004 - 2021]
(06 ral-ima HAWEL) | FRIIMF_other 1004 - 2019 m 1014 =
FRI_IMF gedphery | 3004 - 2019 m 1608 *

37 Each model was subjected to the Hansen test to evaluate the validity of the instruments employed in addressing the endogeneity
of the primary regressor (FRI_IMF). A positive test outcome is indicated in green, while a negative outcome is shown in orange.
The results of the Hansen test are reported in Table A6 in the Appendix.
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(d) Robust IV-GMM framework: Robustness sample (3 lags) (ii)

Rebrurit IV-GMM |3 lags]

Extiminas Fustures Drstrumintd Vorlalsles astisben i the besadar contet of the Genendised Mathad of Mamentsh
Exgosl modeh Rual-time modals
Degendent variable | Ledepesdent varinble Nime | Specif
13} 4] 125] 11&] ¥} 215}
FRI_IMF 1995 - 2019 "] 1.278 =
FRI_IMF_1 1995 - 2001 b} 1.092 *=
FRI_IMF_2 100 - 2019 b} 1.035 *=
FRI_IMF_tom 1995 - 2019 e} 1600 ¢
FRIIMF o 1 | 1995 3001 [} 0.BEE
TH_supeoar FRI_IMF o 2 | 3001 - 2019 [} 0759
(1995 - 2049]
00 aepesn 203.3] FRI_IMF_othen 1955 - 2010 1] 1355 ==
FRI_IMF_thers 1 | 1995 - 2001 [} 0991
FRI_IMF_gthers | 3001 - 2019 [} 0801 *
FRI_IMF_gedphery | 1995 - 2019 e} L7
FRI_IMF_pedphen 1 | 1995 - 2001 [} EXTTR
FRI_IME_pedphen 2 | 3001 - 2019 [} 1478
FRI_IMF 1004 - 2019 e} 1.029 =
TC_pm il FRI_IMF_core 1004 - 2019 m 0.911
(2004 - 2022
106 raal-sma NAWEL | FRUIME_othen 1004 - 2019 m 1.020 =
FRI_IMF gedphery | 3004 - 2019 m 2413 =
FRI_IMF 1995 - 2019 "] 1.109 *=
FRI_IMF_1 1995 - 2001 b} [T
FRI_IMF_2 100 - 2019 b} D42 =
FRI_IMF_tom 1995 - 2019 e} 1863 =
FRIIMF o 1 | 1995 3001 [} 091
TVE_apadn FRI_IMF_cors 2 | 3001 2019 1} 0934
(1995 - 20109]
00 aepesn 2033] FRI_IMF_othen 1955 - 2010 1] 1.133 ==
FRI_IMF_thers 1 | 1995 - 2001 [} 0.ESE
FRI_IMF_gthers | 3001 - 2019 [} 07T ¢
FRI_IMF_gedphery | 1995 - 2019 e} £3589
FRI_IMF_pedphen 1 | 1995 - 2001 [} ATTE *
FRI_IME_pedphen 2 | 3001 - 2019 [} 1,300
FRI_IMF 1004 - 2019 e} 0.738 *
TC_raalima FRI_IMF_tom 1004 - 2019 m 0.724
(2004 - 2023
(00 resal ma MAEL) FRI_IMF_othen 004 - 2019 m 0.709 *
FRI_IMF gedphery | 3004 - 2019 m a.187 ==
FRI_IMF 1995 - 2019 "] 1.140 =
FRI_IMF_1 1995 - 2001 b} 0.759
FRI_IMF_2 100 - 2019 b} D904 ==
FRI_IMF_tom 1995 - 2019 e} 1135
FRIIMF o 1 | 1995 3001 [} 0305
THC_supear FRI_IMF o 2 | 3001 - 2019 [} 0313
(4995 - 2004]
00 aepesn 2034 FRI_IMF_othen 1955 - 2010 1] 1119 ==
FRI_IMF_thers 1 | 1995 - 2001 [} 0718
FRI_IMF_gthers | 3001 - 2019 [} 0.7EL "
FRI_IMF_gedphery | 1995 - 2019 e} £.603
FRI_IMF_pedphen 1 | 1995 - 2001 [} 3ETE "
FRI_IME_pedphen 2 | 3001 - 2019 [} 1561 *
FRI_IME 1004 - 2018 e} D.657
TC_pm il FRI_IMF_core 1004 - 2019 m 0.855
(2004 - 2024]
106G raal-sma NAWEL | FRUIME_othen 1004 - 2019 m 0.669
FRI_IMF gedphery | 3004 - 2019 m 3606 =
Db enatinng 484 [484) 434 j434) FrTgresy AE4 B4 352 352
Counpies 22 22 1 53 ] 22
Conlant R i LY Yiw Yis R
Costsal waniables ™ i i Vi s ™
Ceasitey dummiis i [ B Wik is i
Tost dummies ™ i i Vi s ™
Tasti e 1995 -2019 | 19952009 | 1995 .200% | 1985.3o1s | roos-2o19 | 2004 -2019

71




(e) Robust IV-GMM framework: Robustness sample (4 lags) (i)*®

Rkt (VGMM 4 |
Extiminas Fustures Drstrurmantd Vorlalslas astisben i the besadar m..:u:Lw Ganarsdiss Mathad of Mamants)
Exgosl modeh Rual-time modals
Dependent waiable | Ledepesdent varable Tme | Specif
13} 4] 125] 11&] ¥} 215}
FRI_IMF 1996 . 2019 " 2.304 =
FRIIMF_L 1996 - 2001 b} 1.435 **
FRIIMF_E 00T - 2018 b} 2423 =
FRI_IMF_core 1996 . 2019 e} 1831 %
FRIIMF gom 1 | 1996 . 2001 1} 1338
THE_supeoar FRIIMF_gom | 2001 - 2019 1} 1846 =
(49498 - 2044)
106 wn-pean 2019) FRI_IMF_sithers 1986 - 2019 e} 2343 *
FRIIMF_othen_1 | 1996 - 2001 1} 1.078
FRIIMF_othen_t | 2001 - 2018 1} 1931 *=
FRIIMF_pedphery | 1996 - 2019 e} 0727
FRIIMF_periphery 1 | 1986 - 2001 1} 1774
FRIIME_perphery 2 | 200X - 2018 1} £.130
FRI_IMF 1004 - 2019 [} 1.657 =
TWC_pm il FRI_IMF_core 1004 - 2019 m 1.54a
(2004 - 2049
(06 el HAWEL] | FRI_IME_othen 1004 - 2019 m 1.905 ==
FRIIMF_pedphery | 2004 2018 m 2.431 =
FRI_IMF 1996 . 2019 " 1.835 =
FRIIMF_L 1996 - 2001 b} 1.327 *
FRIIMF_E 00T - 2018 b} 1.639 ***
FRI_IMF_core 1996 . 2019 e} 1884 *
FRIIMF gom 1 | 1996 . 2001 1} 0812
TWE st FRIIMF_gors | BOOI 2010 1} 1.078
(4945 - 2044)
00 aepesn 20300] FRI_IMF_othen 198E - 2019 1] 1.TTg ==
FRIIMF_othen_1 | 1996 - 2001 1} 1338
FRIIMF_othen_t | 2001 - 2018 1} 1417 =
FRIIMF_pedphery | 1996 - 2019 e} 0577
FRIIMF_periphery 1 | 1986 - 2001 1} 4071
FRIIME_perphery 2 | 200X - 2018 1} 0,155
FRI_IMF 1004 - 2019 [} 1.474 =
TC_raalima FRI_IMF_tom 1004 - 2019 m 1.043
(2004 - 2020
(06 el HAWEL] | FRIIME_othen 1004 - 2019 m 1.434 ==
FRIIMF_pedphery | 2004 2018 m 41.509
FRI_IMF 1995 . 2018 " 1.817 =
FRIIMF_L 1995 . 2001 b} 1.544 **
FRIIMF_E 00T - 2018 b} 1.648 **
FRI_IMF_core 1995 . 2018 e} 1078 =
FRIIMF gom 1 | 1995 . 2001 1} 1.385
TH_supeoar FRIIMF_gom | 2001 - 2019 1} 1454 *
(4945 - 2044)
0 aepesn 2031 FRI_IMF_othen 1955 - 2010 1] 1. 730 ==
FRIIMF_other_1 | 1995 2001 1} 1041
FRIIMF_othen_t | 2001 - 2018 1} 1533 e
FRIIME_pedphery | 1995 2018 e} 0.319
FRIIMF_periphery 1 | 1995 - 2001 1} 4,781
FRIIME_perphery 2 | 200X - 2018 1} 0316
FRI_IMF 1004 2010 b 1,025 5
TC_pm il FRI_IMF_core 1004 - 2019 m 1.055
(004 - 2021)
(00 resal ma MAEL) FRI_IMF_othen 004 - 2019 m 1.013 =
FRIIMF_pedphery | 2004 2018 m 4662 *

38 Each model was subjected to the Hansen test to evaluate the validity of the instruments employed in addressing the endogeneity
of the primary regressor (FRI_IMF). A positive test outcome is indicated in green, while a negative outcome is shown in orange.
The results of the Hansen test are reported in Table A6 in the Appendix.
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(e) Robust IV-GMM framework: Robustness sample (4 lags) (ii)

Rkt (VGMM 4 |
Extiminas Fustures Drstrurmantd Vorlalslas astisben i the besadar m..:n::J.. Ganarsdiss Mathad of Mamants)
Exgosl modeh Rual-time modals
Dependent waiable | Ledepesdent varable Tme | Specif
13} 4] 125] 11&] ¥} 215}
FRI_IMF 1995 . 2018 " 1.262 =
FRIIMF_L 1995 . 2001 b} 0948
FRIIMF_E 00T - 2018 b} 0.985 =
FRI_IMF_core 1995 . 2018 e} 1375
FRIIMF gom 1 | 1995 . 2001 1} 0447
TH_supeoar FRIIMF_gom | 2001 - 2019 1} 0574
(4945 - 2044)
0 -t 20232] FRI_IMF_athen 1985 - 2019 3] 1243 ===
FRIIMF_other_1 | 1995 2001 1} 0,673
FRIIMF_othen_t | 2001 - 2018 1} 0,802 *
FRIIME_pedphery | 1995 2018 e} 5509
FRIIMF_periphery 1 | 1995 - 2001 1} 3776 "
FRIIME_perphery 2 | 200X - 2018 1} 4661 *=
FRI_IMF 1004 - 2019 [} 1.034 *=
TC_pm il FRI_IMF_core 1004 - 2019 m 0.940
2004 - 2022
(06 radma HAWEL] | FRIIMF_gthen | 1004 - 2019 m 1.045 =
FRIIMF_pedphery | 2004 2018 m 2541 =
FRI_IMF 1995 . 2018 " 1.062 =
FRIIMF_L 1995 . 2001 b} 0684
FRIIMF_E 00T - 2018 b} 0842 =
FRI_IMF_core 1995 . 2018 e} 1503 *
FRIIMF gom 1 | 1995 . 2001 1} 0483
TWE st FRIIMF_gors | BOOI 2010 1} o485
(4945 - 2044)
00 aepesn 2033] FRI_IMF_othen 1955 - 2010 1] 1300 ==
FRIIMF_other_1 | 1995 2001 1} 0.762
FRIIMF_othen_t | 2001 - 2018 1} 0633 *
FRIIME_pedphery | 1995 2018 e} 5817
FRIIMF_periphery 1 | 1995 - 2001 1} 3345 "
FRIIME_perphery 2 | 200X - 2018 1} SRR
FRI_IMF 1004 - 2019 [} 0.74% *
TC_raalima FRI_IMF_tom 1004 - 2019 m 0.689
(004 - 2023
(06 radma HAWEL] | FRIIME_gthen | 1004 - 2019 m 0.685
FRIIMF_pedphery | 2004 2018 m 3343 ==
FRI_IMF 1995 . 2018 " 1424 =
FRIIMF_L 1995 . 2001 b} 0.524
FRIIMF_E 00T - 2018 b} 0.827 *
FRI_IMF_core 1995 . 2018 e} 013
FRIIMF gom 1 | 1995 . 2001 1} 0436
THC_supear FRIIMF_gom | 2001 - 2019 1} 0371
(4945 - 2084)
106 e-pesn 2024] FRIIMF_others | 1995 . 2019 e} 1085 ==
FRIIMF_other_1 | 1995 2001 1} 0,798
FRIIMF_othen_t | 2001 - 2018 1} 0612 *
FRIIME_pedphery | 1995 2018 e} A0
FRIIMF_periphery 1 | 1995 - 2001 1} 4,158 =
FRIIME_perphery 2 | 200X - 2018 1} 2143 *=
FRI_IMF 1004 2010 b 0.637
TC_pm il FRI_IMF_core 1004 - 2019 m 0711
(2004 - 2024
(06 radma HAWEL] | FRIIMF_gthen | 1004 - 2019 m 0.609
FRIIMF_pedphery | 2004 2018 m 2803 ==
[—— 462 [462) 462 (462) 461 WE) 463 463 352 352
Counties 22 22 12 5 Y 22
Conlant R i LY Yiw Yis R
Contnl variablis i s e Vi Vs i
Covantty dummies iz [ ) Vi Wis iz
Tossa durmimii i s e Vi Vs i
| — 1995 - 2019 | 2995-200a | 18952019 | 199c.ro1s | zoos.zois | 20042019
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Table A6 — Hansen test

(a) Robust IV-GMM framework: Robustness sample (2 lags)

Harckin st - Rebust (-G [T lags]

O -t DE19 (1985 . 2019 06 el -tme (2002 - 2019)
[LE]] 1241 115] 16} [1F} iy
W 0157
® 0Ty
® 0.37r
e 0.518
el 0.50%
W 0,930
O ot D0 1985 - T018] 006 rwal-tme 2002 - 2020)
3 1141 1151 [16} e [iay
[ 0314
(o] .50y
© 061
e 0,761
) 0,986
W 0.973
O -t DY (1985 . 2019 06 el -tme (2002 - 2021)
13) 114] 115] 16} [T} iy
[ 1.543
® oIE
© 0.6TT
e 0,545
el 0,696
m 0.960
O ot DOIT (1985 - T018] 006 rwal-tme (2002 - 2022)
3 1141 1151 [16} e [iay
W 0472
= Qs
© 0F1E
21 0,608
) 0.71E
W 0.733
O ot D23 1985 - T018] 006 rwal-tme (2002 - 2023)
13) 114] 115] 16} [T} iay
[ EED
® 07s
© 0.55%
e 0658
) 0.611
m 0.621
O -t D24 (1985 . 2019 06 el -tme (2002 - 2024)
13) 114] 115] 16} [T} iy
W 530
(o] EED
i 0736
e 0.625
el 0,728
" 0.5432
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(b) Robust IV-GMM framework: Robustness sample (3 lags)

Hasckien tirsl - Robusl IV-GMM |3 lg|

O en-pail D19 (1995 . 2019| O fial-time (2002 - 2019)
13) 114] 115] 16} 17} (8
W 0292
® 8331
© 0612
21 0.747
el 0511
W 0.735
O en-pail DTS (1995 . 1019| O rial-time (2002 - 2020)
3 114] 115 [16} ir [ia)
[ 04496
® o4
5] 0500
e 0.870
) 0.61E
m 0.973
O emspast D21 (1955 - 2019) 006 rial-time (2002 - 2021)
13 124] 115 [16} 7 [1a)
[ 0.643
® oEa
© 0851
e 0679
el 0.E64
m 0.996
O emspast DOLI (1955 - 2019| 006 ral-time (2002 - 2023)
13) 114] 115] 16} 17} (8
W 0.547
® R
© 0851
e 0,662
el 0.BEE
W 0.964
O en-pail D23 (1995 . 1019| O fial-time (2002 - 2023)
3 114] 115 [16} ir [ia)
i 064
® 2277
© 0813
e 0,680
) 0.B52
m 0.923
O en-pail DOL4 (1995 . 2019| O fial-time (2002 - 2024)
3 114] 115 [16} ir [ia)
[ 1666
® ET
© 0877
e 0,661
) 0.920
W 04920
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(¢) Robust IV-GMM framework: Robustness sample (4 1ags)

Hasckwn ‘el - Robust IV-GMM 4 lags]
O n-padl TO1S (1995 . DO19] O fedl-time (2002 - 2019)
(K] j14] 18] (16} [1¥} [iah
Tl 433
(] =% L)
il 0.E99
i) 0.981
il 0.66E
L] 0.564
O inopadl TO2O (1995 . DO1S] O fedl-time (2002 - 2020)
(K] j14] 18] (16} [1¥} [iah
Tl 705
(] QLEET
il 0.8ES
i) 0.99%
L] 0.674
m 977
O enopadl DO (1995 . BO1S] O fedl-time (2002 - 2021)
(K] j14] 18] (16} [1¥} [iah
Tl dasd
(] oFid
il 0996
i) 0.990
L] 0.0a1
m 1999
O inopadl THXT (1995 . DO1S] O fedl-time (2002 - 2022)
(K] j14] 18] (16} [1¥} [iah
Tl 747
(] 0343
il 0998
i) 0937
il 0.967
m 1.960
8 w-peit DHET (1995 . BO1E) O riil tima (2002 - 2025)
i3 1141 115 [16} [} [F1-})
Tl 357
(] DA4E
(5] 0956
i) 0.915
L] 0.0ar
m 1.963
0 en-pant D024 (1995 . DO1E) O real -tima (2002 - 2024)
(K] j14] 18] (16} [1¥} [iah
Tl a4
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Note: the table reports the p-value of the Hansen test. The Hansen test is used to assess the validity of overidentifying restrictions in GMM
estimations. The null hypothesis states that the instruments are valid, that is, uncorrelated with the error term and correctly excluded from the
estimation. A high p-value indicates that the null cannot be rejected, supporting instrument validity, A low p-value suggests potential instrument
invalidity, casting doubt on the reliability of the estimation.
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Table A7 — Estimating the impact of fiscal rules within a robust IV-GMM framework using various lags: Main sample

(i) Peripheral countries

kit NLGRMM famrmork [T lags] Aabust VG farme v |3 lagi] Aobust IV-ERR framewad (9 lag) €] Rabist IV-GRR Frarn iwo e (e g
Erpait maodel Real-ime modils Er-pait madals g al e oo Ex-pose models Ao ad -Sma modals Enpasl models Aed-time madals

0,000 o000 0000 D.000 [ERH R 0.000 0.000
1006 ** o.0ai -1 AEE 0.000 3.3 * 2000 -2.158
U o.o00 -1 FE] me= 0.000 -2.363 T S.00D -k.728
4. 131 = 4433 == <. 530 = - 438
EER 9 5573 we -1.05% # 5735 weE -1.05% 5624
G354 w99 o.o00 S.2&h === -1.556 *** 5.236 * O.TTE -5.307

] -3.2EE 0.000 -3.3EH 0.5 -3.465 0566 5974

R e] I.158 000 1133 0.7%6 1172 @.511 2153

(ii) Core countries

Bkl N-GWMBM lastewoik |3 g Rabudt VO rara e |3 Ligil Robigt IV-GRMR framawak (4 lig) ] Robiist IV-GRAP T i wo ik (B g )
Exposd modeh Hieal-ime models Er-past madali B al b ool Ew-post models Al -Srmiw medali En-pasl modils Rual-tme modals
0000 o.0ad [ale e s] D.o00 [ELHEE 0000 D.ooa
D000 0.0ad [ele e e] D.000 d.0idd G050 D.00a
D000 o.oaa [k e el D.000 (LR 0000 D.ooa
0000 [ale e s] [ELHEE D.ooa
0,000 [ak= = s 0.000 LR S.00D 0.000
D000 o.oaa [k e el -1.01& * (LR 0507 D.ooa
0000 o.00a K- -] 0.10% 0000 40101 p.0oa
D000 o.00d [=Xe = a] 0455 i a.137 o.000

Note: the two tables report the coefficients associated with the main regressor (i.e., FRI_IMF) estimated within the same framework but using a different number of lags to address potential
endogeneity. A coefficient of zero indicates a statistically insignificant estimate, while the absence of an estimate reflects the rejection of instrument validity based on the Hansen test (see
Table A4 in the Appendix).
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Table A8 — Estimating the impact of fiscal rules within a robust IV-GMM framework using various lags: Robustness sample

(i) Peripheral countries

kit NLGRMM famrmork [T lags] Aabust VG farme v |3 lagi] Aobust IV-ERR framewad (9 lag) €] Rabist IV-GRR Frarn iwo e (e g
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[EEEHE -3 JED e o.0ai -3.989 == -1.B&G * -3.343 weE D16 -3.261
[EEEHE -3.63E 7 o.o00 -3 4L BEE .14 *= -3.803 *= D714 -3.696
] -2.158 0.000 -L3TE 0,041 -2.297 D514 3276
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(ii) Core countries
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Note: the two tables report the coefficients associated with the main regressor (i.e., FRI_IMF) estimated within the same framework but using a different number of lags to address potential
endogeneity. A coefficient of zero indicates a statistically insignificant estimate, while the absence of an estimate reflects the rejection of instrument validity based on the Hansen test (see

Table A6 in the Appendix).
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