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the way policy makers balance the conflicting objectives; when the policy maker could
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The Balanced Budget and Emergency Deficit Control Act of 1985 set annual

targets for an endogenous variable —the budget deficit— that Congress cannot

control any more than King Canute could control the tides.

Blinder (2022)

1 Introduction

Today, fiscal rules are widely used to constrain fiscal policy discretion and limit possible

debt-financing biases of policy makers. More than 90 countries have implemented fiscal

rules, either at the national or supranational level, with constraints on the public deficit, on

public expenditures or on the debt level.1

A central, yet rarely studied, feature of fiscal rules is that fiscal variables (the budget

deficit, the debt level or even the level of government spending) are endogenous variables,

which are affected by factors outside policy makers’ immediate control.2 In that context,

how should we establish and quantify policy makers’ responsibility in cases of rule violations?

Figure 1 illustrates the problem most vividly with the case of France against Germany,

the two largest members of the eurozone, in which countries are bound by a 3 percent ceiling

on the budget deficit. Since 2005, France has almost constantly run a budget deficit larger

than the 3 percent ceiling. At the same time Germany has almost constantly run a deficit

smaller than the 3 percent ceiling. Does this mean that France is a less (fiscally) responsible

member of the monetary union than Germany? Is France making less of an “effort” than

Germany at respecting the fiscal rules underlying the Euro? Or is it that France suffered

larger adverse shocks or tighter financing conditions than Germany and as a result ran a

larger budget deficit?

Answering these questions is key for the credibility of any fiscal rule. If it is not possible

to clearly establish and quantify policy makers’ responsibility in cases of rule violations, it

will always be difficult to impose sanctions, and rule compliance will remain a vague concept

subject to interpretation and political interference. Ultimately, this can lead to frequent rule

violation and lack of credibility, as has been the case with many fiscal rules (e.g., Eyraud

et al., 2018; Larch and Santacroce, 2020). The necessity of establishing fiscal effort is even

more acute for the long-run viability of a monetary union, where free rider problems and

“fairness” considerations —all members should make as much effort as respecting the rules—

come into play (e.g., Drazen, 2004).

1See e.g., Eyraud et al. (2018), Schaechter et al. (2012).
2Think for instance of the effects of recessions on unemployment insurance payments and tax receipts

through the automatic stabilizers, or on the debt servicing cost through changes in the country’s risk pre-
mium.
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Figure 1: Budget surplus: France vs. Germany
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Notes: Top panel: government budget balance in percent of GDP (“budget surplus”) for France (FR) and

Germany (DE) over 1995-2020. The bottom panel reports the difference between the two series.

In this paper, we propose a revealed-preference approach to measure policy makers’

preference for respecting fiscal rules, or “fiscal discipline” for short. Our approach rests on a

simple idea: Policy makers have a macro stabilization objective which can conflict with the

fiscal rules, and when such conflicts arise, we can measure fiscal discipline from the way policy

makers are trading off the macro stabilization objective with the fiscal rule objectives. For

instance, following an adverse business cycle shock, a policy maker faces a trade-off between

limiting the loss in GDP growth and a deterioration of the budget deficit. We measure fiscal

discipline from the way policy makers balance this trade-off, identifying instances when the

policy maker could have done better at satisfying the fiscal rule but chose not to.

When assessing fiscal effort, a central realization is that different policy makers may face

different situations at different times —different underlying shocks— and may have different

fiscal capacities and hence different abilities to control fiscal variables and respect the rules.3

Any assessment of fiscal effort should thus be based on (i) what policy makers could have

done to better respect the fiscal rule and (ii) at what cost. Because these two aspects can

3Think for instance of countries with a smaller tax base or countries with more tax evasion (e.g., Besley
and Persson, 2012; Pappa, Sajedi and Vella, 2015).
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differ across time or across countries, measuring fiscal effort directly from the fiscal variable

itself (e.g., measuring the magnitude of the breach from a 3% deficit ceiling) cannot be used

to compare fiscal effort across time or space.

Instead, our revealed-preference approach measures how much weight a policy maker

puts on the fiscal rule objectives relative to a macro stabilization objective, taking into

account the “possibility frontier” of the policy maker. Specifically, we consider a class of

loss functions that combine the fiscal rules objective with a macro stabilization objective,4

where the key parameter of interest is the relative weight on the fiscal rule objective: the

policy maker’s preference for fiscal discipline. Countries putting little weight on the fiscal

rule will implement policies that stabilize the economy at the expense of large rule violations.

Conversely, fiscally conservative countries will show little deviations from the fiscal rules even

during large recessions. To measure the fiscal discipline associated with a policy decision, the

idea is then to find the loss function’s preference weight that best characterizes the policy

decision as an optimal policy.

Importantly, this approach can be implemented without specifying a specific structural

macro model nor a specific fiscal policy rule. Instead, we show that for a large class of

macro models measuring the fiscal discipline preference parameter only requires two sufficient

statistics: (i) sequences of forecasts for the macro objectives and fiscal variables conditional

on the policy choice, and (ii) impulse responses of macro objectives and fiscal variables

to fiscal policy shocks. The first statistic serves to capture the state of the economy and

the nature of the trade-offs facing the policy maker at any point in time, while the second

sufficient statistic —the impulse responses to policy shocks— serves to explore what the

policy maker could have done to better respect the fiscal rule —the possibility frontier—.

The two statistics can be estimated using reduced form econometric models. To construct

forecasts, one only needs to compute best predictions conditional on policy paths, and for

that purpose we can draw on a variety of methods developed by the forecasting literature

(e.g., Elliot and Timmermann, 2016). Similarly, the impulse responses to policy shocks can

be estimated from reduced form models in combination with identification restrictions or

instrumental variables (e.g., Ramey, 2016).5

4Although other objectives are present, macro stabilization is the main objective at business cycle fre-
quencies, and it is the central trade-off involved in the implementation fiscal rules (Giavazzi et al., 2021;
Arnold et al., 2022).

5More specifically, impulse responses can be estimated can be estimated from structural vars or local
projections given some appropriate identification strategy, see Blanchard and Perotti (2002); Hall (2009);
Owyang, Ramey and Zubairy (2013); Mertens and Ravn (2013); Auerbach and Gorodnichenko (2012, 2013);
Ramey and Zubairy (2018); Alesina, Favero and Giavazzi (2019); Barnichon, Debortoli and Matthes (2021);
Hall and Thapar (2021) for prominent examples for fiscal policy. These estimates include a broad variety of
effects on government spending and tax changes. In addition, specific methods for forecasting fiscal variables
are discussed in Favero and Marcellino (2005); Leal et al. (2008); Asimakopoulos, Paredes and Warmedinger
(2020), which can complement general macro forecasting tools as discussed in Elliot and Timmermann
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To illustrate our method, we measure fiscal discipline in the EU. We characterize the

macro stabilization objective with the output gap and the fiscal rule is captured by the

difference between the budget deficit and the 3% threshold as originally proposed in the

Stability and Growth Pact (SGP). To obtain our sufficient statistics — forecasts and impulse

responses —, we constructed a new database containing the economic forecasts provided

by each Union member to the EU commission over 1998-2020, as based on the records of

the Stability and Growth Pact (SGP). Combining these forecasts with impulse response

estimates from Guajardo, Leigh and Pescatori (2014) that capture the effects from fiscal

austerity packages, we measure fiscal discipline across all EU countries.

We find substantial variations in fiscal discipline across EU countries: southern EU coun-

tries but also France and Belgium put the least weight on the fiscal objectives, i.e., make the

least effort to satisfy the SGP constraints. In contrast, Finland, Denmark, Sweden and The

Netherlands are most fiscally responsible. Studying fiscal discipline over time, we document

a significant drop in fiscal discipline over the 2007-2010 period, spearheaded by the two

largest EU economies (France and Germany), though the deterioration in fiscal discipline

was relative uniform across countries. After the great financial crisis however fiscal discipline

diverged noticeably among EU countries: discipline improved substantially in many coun-

tries (notably Germany) all the way throughout the COVID crisis, but remained poor in a

selected number of countries, most notably France. In fact, we find that France is among

the countries putting the least weight on respecting the SGP.

Relation to literature

Many recent papers have discussed the need for an overhaul of fiscal rules (e.g. Claeys,

Darvas and Leandro, 2016; Bénassy-Quéré et al., 2018b; Heinemann, 2018; Constâncio, 2020;

Blanchard, Leandro and Zettelmeyer, 2020; Arnold et al., 2022). The debate has so far

mostly focused on either the most appropriate fiscal instrument to put a cap on, say the

budget deficit vs. the growth rate of government spending (e.g., Bénassy-Quéré et al., 2018b;

Giavazzi et al., 2021; Martin, Pisani-Ferry and Ragot, 2021), on the appropriate level of the

fiscal cap, e.g., when r falls below g (e.g., Blanchard, 2019; Furman and Summers, 2020),

or more generally on the sustainability of public debt (e.g. Willems and Zettelmeyer, 2022;

Reis, 2022).

However, the literature has payed little attention to the difficulty of imposing rules on

endogenous variables — how to determine liabilities when the observable policy variables

are only imperfectly controlled by the policy maker.6 Instead, the endogeneity problem has

(2016).
6Note the stark difference between fiscal variables and the central banks’ policy rate. The latter can be

precisely controlled by the central bank (e.g. Kahn, 2010).
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been “addressed” through heuristic methods, notably using “cyclically-adjusted” fiscal vari-

ables.7 Unfortunately, there is no clear guidance on the most appropriate cyclical-adjustment

method, and because of endogeneity biases it is not clear what this approach actually mea-

sures, see also Blanchard (1990).

Our approach to defining and measuring fiscal discipline borrows from the revealed-

preference approach that is often used in public finance to measure policy makers’ prefer-

ences, e.g., measuring preferences for income redistribution from observed tax plans —the

inverse optimal-tax method— (e.g., Bourguignon and Spadaro, 2012; Jacobs, Jongen and

Zoutman, 2017; Hendren, 2020).

Different from public finance, we do not rely on a specific structural model to learn

preferences but instead use a sufficient statistics approach that allows us to make minimal

assumptions on the underlying structural model. To do so, we borrow from Barnichon and

Mesters (2023)’s sufficient statistics approach for macro policy. Specifically, Barnichon and

Mesters (2023) show that the characterization of the optimal policy path can be reduced to

the estimation of two sufficient statistics (i) forecasts for the policy objectives conditional

on some baseline policy choice, (ii) the impulse responses of the policy objectives to policy

shocks. We use this characterization of the optimal policy path to trace out the optimal

policies for different weights on the fiscal objectives and subsequently define fiscal discipline

as the weight that minimizes the distance from the proposed policy choice to the closest

optimal policy choice.

That said, our revealed-preference approach to measuring fiscal discipline could also be

implemented using a structural approach, borrowing for instance from the structural models

of Gaĺı and Monacelli (2008) or Halac and Yared (2014). After fitting or calibrating such

models, one could back the preference parameter that minimizes the distance between the

model implied optimal policy and the actual policy choice, as in the public finance literature

cited above. Unfortunately, model mis-specification is a central worry among policy makers

when evaluating fiscal rules as any assumed model structure may always be too stylized

relative to the complexity and unknowns of the macroeconomy (e.g. Blanchard, Leandro

and Zettelmeyer, 2020).

The remainder of this paper is organized as follows. Section 2 discusses a simple ex-

ample that highlights why defining and measuring fiscal discipline is difficult using existing

approaches and heuristically explains our approach. Section 3 defines the general macro en-

vironment in which our study takes place. Section 4 contains the main results for measuring

fiscal discipline from revealed preferences. The results from the empirical analysis of fiscal

discipline in the EU is discussed in Section 5 and Section 6 discusses extensions.

7Cyclical adjustment methodologies are adopted by, among others, the IMF, OECD and European Com-
mission, see Girouard and André (2005); Fedelino, Ivanova and Horton (2009); IMF (2022); Mourre, Astarita
and Princen (2014); Mourre, Poissonnier and Lausegger (2019) for exact descriptions of the methodology.
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2 An illustrative example

Before formally describing our general framework, we first present a simple example to

illustrate (i) how we define fiscal discipline from revealed preferences and (ii) how we measure

fiscal discipline using sufficient statistics.

Let yt denote the output gap and xt the fiscal variable, which for concreteness we take

as the fiscal deficit. The economy is described by

yt = αxt + ξt and xt = −βyt + pt . (1)

The first equation describes how the output gap depends on the fiscal deficit as well as some

exogenous shock ξt. The second equation separates the fiscal variable into two components:

(i) an “external” component outside the policy maker’s immediate control: −βyt, with β > 0,

and (ii) an “actionable” policy component pt capturing changes in government spending,

transfers or taxation that can be implemented by the policy maker.

The key distinction between the two components of xt is that the policy maker is only

“liable” for the second term: only pt is chosen by the policy maker. In contrast, the first term

—the feedback term βyt— is given and outside the policy maker’s control. One can think of

βyt as capturing the effects of the automatic stabilizers on tax receipts and on unemployment

insurance payments, the effects of changes in the risk premium on the debt servicing cost,

or other channels outside the policy maker’s immediate control (e.g., see Taylor, 2000).

We posit that the policy maker sets pt according to a rule of the form

pt = θξt + εt , (2)

where θ is the reaction to the exogenous shock ξt, and εt is an exogenous (uncorrelated of

ξt) policy shock. Expression (2) captures how the policy maker systematically uses fiscal

policy to smooth ξt shocks, while the shock εt captures exogenous deviations from a reaction

coefficient θ. In other words, a policy choice is a pair (θ, εt).
8

In sum, both the feedback term and pt are endogenous variables, but the feedback term

βyt is taken as given by the policy maker (i.e. β is fixed), while pt is controlled by the policy

maker: θ is a choice variable.

Given a policy choice (θ, εt), we can solve the model and express the endogenous variables

Wt = (yt, xt)
′ as functions of the exogenous shocks (ξt, εt). We get

Wt = Γξt +Rεt , (3)

8While the policy rule (2) does not feature a feedback term —no reaction to the endogenous variable
yt—, this is only done for clarity of exposition. In our general treatment below, the rule for pt will be generic
and allow pt to respond to all exogenous and endogenous variables in the economy.
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with

Γ =

(
Γy

Γx

)
=

(
1+αθ
1+αβ
θ−β

1+αβ

)
and R =

(
Ry

Rx

)
=

(
α

1+αβ
1

1+αβ

)
, (4)

where R captures the impulse responses of (yt, xt)
′ to the policy shock εt, while Γ captures

the impulse response of (yt, xt)
′ to a ξt shock.

Fiscal policy with and without fiscal constraints

To build up to our definition of fiscal discipline, we first describe the optimal policy with

and without fiscal constraints.

Consider first a loss function that only takes into account macro stabilization Lyt = 1
2
y2
t .

The optimal allocation is characterized by

min
yt,xt,pt

Lyt s.t. (1) .

This allocation can be implemented by the policy rule

pt = θuξt with θu = − 1

α
, (5)

or in other words a policy choice (θ, εt) = (θu, 0).

Consider now a constrained fiscal policy. A legislator would like to restrain discretionary

fiscal policy and ensure that the fiscal deficit xt satisfies the condition C = {xt ≤ x̄}.9

A planner who takes the fiscal constraints into account now solves

min
yt,xt,pt

Lyt s.t. (1) and C = {xt ≤ x̄} .

After setting x̄ = 0 for ease of presentation (and only in this section), we can show that the

following rule replicates the optimal allocation

pt = θcξt with θc =

{
− 1
α

if (θu − β) ξt ≤ 0

β if (θu − β) ξt > 0
. (6)

A policy maker following (6) will set the loss of the legislator, say Lx = 1
2

(xt − x̄t)2
+ where

(a)+ = a1{a > 0}, to zero, at the expense of a non-zero loss Lyt whenever the fiscal threshold

is exceeded. In other words, respecting the fiscal constraint C has a cost for the policy maker.

9In this paper, we do not take a stand on the reasons underlying this motive, only taking it at a starting
point. Such constraints can be justified by deficit bias or financial externalities in a monetary union (e.g
Drazen, 2004; Lledó et al., 2017; Eyraud et al., 2018).
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Defining fiscal discipline from revealed preferences

Expressions (5) and (6) define two polar cases. In the first case, the policy maker does not

pay attention to the fiscal constraint and minimizes her own loss, whereas in the second

case the policy maker strictly follows the policy constraint at the cost of a higher macro loss

Lyt . Between these two extremes however, there exists a range of values for θ ∈ [−1/α, β],

each corresponding to a different choice between minimizing Lyt and minimizing Lxt , i.e., to

a different preference for abiding by the fiscal constraint.

In fact, we can formalize this choice using a fictitious loss function that captures both

the macro and fiscal stabilization objectives:

Lt = Lyt + λLxt ,

where λ defines the weight on the fiscal constraint: the preference for “fiscal discipline” over

macro stabilization.

Consider a policy maker solving the problem

min
pt

Lt s.t. (1) . (7)

Figure 2(a) illustrates this problem graphically. The loss function is illustrated with an

isoloss line (grey line) given by L(λ) = Ly + λLx for some fixed λ. Similar to the familiar

bullseye chart encountered in monetary policy, the policy maker aims to to be as close to

the center as possible.10 With a quadratic loss, the isoloss line is an ellipse, whose shape

depend on λ: the larger the weight on the fiscal rule, the flatter the ellipse. Specifically,

the policy maker’s marginal rate of substitution (MRS) between macro stabilization and the

fiscal constraint is given by MRS = −λ (xt−x̄)+

yt
.

The policy maker’s possibility frontier (“PPF”, blue line) depicts the “technology” avail-

able to a policy maker: how her policy instrument affects the macro variable relative to the

fiscal variable. The slope of the PPF is 1/α: the policy maker’s marginal rate of transforma-

tion (MRT) between the fiscal deficit and the output gap. The larger the MRT —the flatter

the PPF line—, the larger the ability of the policy maker to stabilize output without large

movements in the deficit.

The “λ-optimal allocation” —the optimal allocation for the loss function Lt(λ)— is such

that the PPF is tangent to the isoloss curve: MRT = MRS, marked by the point O in the

10A difference is that the fiscal rule only applies for xt > x̄, so that we only depict the isoloss line for
positive deficit realizations, and the shaded gray area is the region in which the policy maker faces no
trade-off between macro stabilization and fiscal rules.
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Figure 2: Illustration of the Revealed-preference approach
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figure. Analytically, this first order condition reads

α = λ
yt

(xt − x̄)+

, (8)

which we represent in Figure 2(a) with the “λ-optimality line” in red.11 The “λ-optimality

line” has slope λ/α, and it gives the λ-optimal choice between stabilizing yt and minimizing

deviation from the fiscal constraint xt − x̄.

With some straightforward algebra, we can show that the following policy rule reproduces

the λ-optimal allocation:

popt
t (λ) = θ(λ)ξt with θ(λ) =

−α + βλ

α2 + λ
. (9)

11Readers familiar with the optimal monetary policy literature will recognize (8) as an optimal targeting
rule (e.g., Gaĺı, 2015).
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The two polar cases (no constraint, and binding constraint) are obtained for λ = 0 and

λ → ∞, and they correspond to the optimal policies derived above: a weight of zero on

respecting the fiscal constraint (point U) or an infinite weight on respecting the constraint

(point C), cf Figure 2(a). Intermediate values for λ correspond to intermediate preference

for fiscal discipline, i.e, intermediate weights on the fiscal rule objectives.

In this simple model without policy shocks, there is an exact mapping between the rule

coefficient θ and the preference parameter λ. Any reaction function choice θ0 (with associated

policy p0
t = θ0ξt) corresponds to a unique preference parameter λ0 as we have

λ0 =
θ0α2 − α
θ0 + β

. (10)

Guided by this simple mapping, we will define fiscal discipline as the preference parameter

λ0 that best describes a policy decision (θ0, ε0
t ) as a λ-optimal decision, i.e., as a decision that

balances macro stabilization and the fiscal constraint with preference weight λ0. Formally,

we define fiscal discipline as the preference parameter λ0 given by

λ0 = argmin
λ∈R+

E‖p0
t − p

opt
t (λ)‖2 . (11)

Estimating fiscal discipline using sufficient statistics

Consider first a policy maker following a policy rule with parameter θ0. How could we

estimate her fiscal discipline parameter λ0?

One difficulty in implementing the revealed-preference approach sketched above is that

neither p0
t nor the λ-optimal policy popt

t (λ) are directly observed. However, we can instead

work with the first order condition of (11). With some simple algebra, the optimality

condition underlying λ0 is
λ0

α
=
Cov(x0

t,+y
0
t )

V ar(y2
t )

(12)

where x0
t,+ and y0

t are realizations under the rule θ0.

Thus, provided we can measure α (the marginal rate of transformation between fiscal

deficit and output gap) and observe a sequence for x0
t,+ and y0

t , we can estimate λ from (12).

Further, since the MRT can be measured from the impulse responses R, this means that

two statistics will be sufficient to estimate the fiscal discipline parameter λ0: (i) the impulse

responses to policy shocks, and (ii) a sequence for x0
t and y0

t .
12

A simple geometric interpretation helps understand the intuition behind this result. Con-

12We will see that this result generalizes to a large class of dynamic model, allowing us to estimate fiscal
discipline with sufficient statistics and standard econometrics techniques and with minimal assumptions on
the underlying economic model.
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sider first a policy maker following a policy rule with parameter θ0 and without policy shocks

(ε0
t = 0). As the economy is hit by shocks ξt, the PPF will shift around, progressively trac-

ing out the λ-optimality line over time, as sketched in Figure 2(b). Thus, provided we can

observe a sequence for xt and yt under the policy rule θ0, we can estimate the slope of the

optimality line from Cov(xt,+, yt)/V ar(yt). With the slope of the optimality line given by

λ/α, we can compute λ provided we have some estimate for α.

In the presence of policy shocks —deviations from a reaction coefficient θ0— the allocation

may not always lie on an optimality line, but the parameter λ0 is the parameter that best

describes the observed allocation as minimizing a loss function of the form Lt. Geometrically,

this amounts to minimizing the sum-of-squared deviations between the observed allocation

and the λ-optimal line — akin to an OLS regression. As sketched in panels (c) and (d),

countries with high fiscal discipline will trace out a flat optimality line —low deviations

from the fiscal rule despite large negative output gaps—, while countries with low fiscal

discipline will trace out a steep optimality line —high fiscal breaches despite mild negative

output gap—.

On the “cyclical adjustment” of fiscal variables

Before we generalize our approach to a large class of underlying dynamic macro models, we

briefly discuss how the policy practice has dealt with the endogeneity of fiscal variables.

A common heuristic approach to compare policy makers’ effort at respecting fiscal rules

is to use “cyclically-adjusted” fiscal variables, for instance the cyclically adjusted budget

deficit, and to compare how far are these measures from the fiscal rule prescriptions (e.g.,

Bénassy-Quéré et al., 2018a).

The most common cyclical adjustment procedure consists in regressing the fiscal variable

xt on some cyclical indicator like the output gap (here yt), and assessing fiscal discipline

from the distance between the cyclically-adjusted fiscal variable —call it p̃t— and the fiscal

rule prescription: E(p̃t − x̄)2
+.13

Unfortunately, because of a simultaneity bias (yt and xt are jointly determined), it is not

clear what this regression estimates, not is it clear what the regression residual p̃t actually

captures.14

That said, through the lens of our simple framework, we could formalize an ideal cyclical

adjustment procedure: (i) in a first step, it would isolate pt from xt, i.e., it removes the

13Given say a fiscal ceiling x̄ (e.g., a 3% deficit ceiling as in the EU), the assessment of fiscal discipline
is based on the magnitude of the breach of the cyclically-adjusted fiscal variable, what is often called the
“structural” structural government balance.

14Several works have previously expressed concerns related to the use of cyclically adjusted variables (e.g.
Blanchard, 1990), but these methods remain popular due to the lack of alternatives in the literature. The
present paper offers an alternative route.
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component of xt for which the policy maker is not liable for —e.g., the effect of the automatic

stabilizers—, (ii) it would estimate the policy rule for pt (here the coefficient θ), and (iii)

it would map the rule coefficients into revealed-preferences. In this simple model, there is

mapping between θ and λ (equation (10)), so that this approach would be equivalent to

measuring fiscal discipline: given some observed xt, what is the policy maker’s preference

weight on the fiscal rule.

Unfortunately, this ideal approach is difficult to implement in practice. First, measuring

pt requires taking a stand on which component of xt is the policy maker liable for. This

is a hard question. Even in this simple example where the only feedback term comes from

the automatic stabilizers, this would require detailed data on the underlying tax system to

learn the cyclical elasticity (here β) of expenses and revenues implied by the fiscal system

(progressivity of the tax code, specificities of the unemployment insurance system, etc.).

Moreover, other external factors can influence xt and would likely need to be removed,

for instance the effects of financial market disruptions on the debt servicing cost. Second,

estimating a policy rule for pt suffers from the same endogeneity bias as mentioned above, and

instrumental variables (here a proxy for the shocks ξt) would be needed. Third, one would

need a structural model to map these rule coefficients into revealed-preferences. Overall,

these are strong information requirements.15.

The method that we propose does not suffer from these two issues: it does not require

isolating pt, and it does not require identifying ξt. In other words, our sufficient statistics

approach to measuring fiscal discipline —assigning responsibilities in case of rule breaches—

can be implement with limited information requirements.

3 Economic environment

In this section we describe a generic dynamic macro environment that includes a large class

of macro models encountered in the literature but without committing to a particular one.

Generic model

Using a sequence space representation (e.g., Auclert et al., 2021), denote by Xt = (x′t, x
′
t+1, . . .)

′

and Yt = (y′t, y
′
t+1, . . .)

′ the time t paths of the fiscal and non-fiscal variables where xt =

(x1,t, . . . , xMx,t)
′ and yt = (y1,t, . . . , yMy ,t)

′ and (respectively) vectors of macro and fiscal vari-

ables. The time t expected values of these paths are denoted by EtXt and EtYt, where

Et(·) = E(·|Ft), with Ft the time t information set. A generic model for the economy at

15The practice falls short of these requirements (e.g., Girouard and André, 2005)
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time t is given by

EtYt −AyxEtXt = Υt and EtXt −AxyEtYt = BxυΥt + EtPt . (13)

The first equation (left-hand side) captures the macro block which relates the non-fiscal path

EtYt to the fiscal path EtXt and the path of the exogenous and predetermined variables

Υt = (υ′t, υ
′
t,t+1, υ

′
t,t+2, . . .)

′: structural shocks or lagged macro variables. For short, we will

refer to the elements of Υt as the exogenous inputs. The vector υt captures the time t vector

of exogenous input for yt, while the terms υt,t+h for h = 1, 2, . . . are the exogenous inputs for

the expected path Etyt+h. We normalize the exogenous component to be mean zero, but its

elements can and will generally be correlated.

The second equation (right-hand side) captures the fiscal block, where the components

AxyEtYt and BpυΥt capture the external determinants of the fiscal variables (e.g., the effect

of the automatic stabilizers on the deficit or the effects of risk premium shocks on the budget

deficit). As in the simple example, we treat these determinants —the coefficients Axy and

Bxυ— as outside of the control of the fiscal policy maker. Instead, the policy maker can

choose the path EtPt = Et(p′t, p′t+1, p
′
t+2, . . .)

′, which we can think of as the “actionable”

component of fiscal policy.

Fiscal policy

We write the policy rule for EtPt as

ΘppEtPt = ΘpyEtYt + ΘpυΥt + εt , (14)

where we have decomposed the path into (i) a generic response to the state of the economy

—as described by Θ = (Θpp,Θpy,Θpυ)— and policy shocks εt. We impose that Θpp is lower

triangular with positive diagonal elements.

The component εt = (ε′t, ε
′
t,t+1, ε

′
t,t+2, . . .)

′ captures the path of the policy news shocks,

which are mean zero with unit variance and uncorrelated with the exogenous inputs Υt.

Specifically, the vector εt = (ε1,t, . . . , εMp,t)
′ includes the contemporaneous policy shocks to

the policy instruments and εt,t+h are policy news shocks: information revealed at time t

about policy shocks that realize at time t+ h.

A policy choice is then defined by a pair (Θ, εt) consisting of the rule parameters Θ

and the policy news shocks εt. We will denote the specific choice of the policy maker by

(Θ0, ε0
t )and by EtP0

t and EtY0
t the associated paths for the policy instruments and policy

objectives.

Note that we can think of the policy shocks as resulting from idiosyncratic deviations
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from a fixed policy rule. Suppose that a policy maker implements a time-varying reaction

function with

Θpp,tEtPt = Θpy,tEtYt + Θpυ,tΥt , Θ..,t = Θ.. + ∆..,t ,

where ∆..,t are iid mean zero maps with independent entries that capture the policy maker’s

time t deviation from the baseline policy rule. This time-varying can be written as a fixed

policy rule, with policy shocks given by εt = −∆pp,tEtPt + ∆py,tEtYt + ∆pυ,tΥt.

Overall, the generic model (13)-(14) includes many specific models that have been adopted

for studying fiscal policy, see Benigno and Woodford (2003), Kirsanova et al. (2007) and Gaĺı

and Monacelli (2008) for some examples.

Impulse responses and oracle forecasts

We can now define the impulse responses to the structural shocks.

Lemma 1. Given model (13)-(14) and any policy choice (Θ, εt), where Θ leads to a unique

and determinate equilibrium, we have that

EtWt = DΥt +Rεt (15)

where EtWt = (EtY′t,EtX′t)′ and D = (D′y,D′x)′ and R = (R′y,R′x)′ are the impulse responses

to the exogenous inputs and the policy news shocks.

All proofs are collected in the appendix. Note that since the entries of Υt are correlated

and in general a mix of non-policy shocks and initial conditions D does not have a structural

interpretation. In contrast, R captures the structural impulse responses of EtYt and EtXt

to the fiscal policy shocks εt. It is instructive to note the similarity between Lemma 1 and

the expression obtained in the simple example, i.e. equation (3).

Macro and fiscal objectives

The macro stabilization objective is captured by the loss function

Lyt =
1

2
EtYtWyYt , (16)

whereWy is a diagonal map with non-negative entries that select the variables and horizons

that correspond to the specific macro stabilization objectives of interest.

Turning to the fiscal stabilization objective, we consider a legislator who wants to restrain

the policy makers’ actions and ensure that some fiscal variables xi,t+h satisfy constraints of
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the form

C = {xi,t+h ≤ x̄i,t+h , i = 1, . . . ,Mx , h = 0, 1, . . .} ,

where x̄i,t+h is some threshold.16 We stack the constraints on the fiscal variables in X̄t =

(x̄′t, x̄
′
t+1, . . .)

′, with x̄t = (x̄1,t, . . . , x̄Mx,t)
′.

We posit that deviating from the fiscal constraint (Xt > X̄t) incurs some loss that we

capture by the function

Lxt =
1

2
Et(Xt − X̄t)

′
+Wx(Xt − X̄t)+ , (17)

whereWx is a diagonal weighting matrix (possibly allowing for discounting) and (Xt− X̄t)+

has elements (xi,t+h − x̄i,t+h)+ = 1(xi,t+h > x̄i,t+h)(xi,t+h − x̄i,t+h).

4 Measuring fiscal discipline from revealed preferences

In this section we discuss our main results that (i) define fiscal discipline as the weight that

the proposed policy choice (Θ0, ε0
t ) implicitly places on the fiscal objective and (ii) show

that fiscal discipline can be estimated using sufficient statistics: —forecasts and impulse

responses—.

4.1 Defining fiscal discipline

To elicit fiscal discipline from policy decisions we define the λ-weighted loss function

Lt = Lyt + λLxt , (18)

where λ > 0 is the weight on the fiscal stabilization objective. The intuition is the same as

in the simple example; with λ = 0 no weight is placed on the fiscal objectives, whereas with

λ → ∞ the fiscal rules are perfectly respected. For any given λ we can define an optimal

policy path as follows:

Definition 1 (λ-Optimal policy path). The λ-optimal policy allocation is defined by

min
Yt,Xt,Pt

Lt s.t. (13) , (19)

and we denote a λ-optimal policy path by EtPopt
t (λ) if it satisfies (19).

For convenience we make the following assumption.

16The thresholds can be time and horizon specific, although in practice fiscal ceilings are constant across
time and horizon, for instance a 3% deficit ceiling (e.g. Lledó et al., 2017).
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Assumption 1. The λ-optimal policy path EtPopt
t (λ) is unique for all λ > 0.

This assumption is only imposed to make the exposition easier, but it can be easily

removed at the expense of more notation.17

Consider now a policy maker with policy choice (Θ0, ε0
t ) that implies the policy path

EtP0
t . We impose the following assumption on this choice.

Assumption 2. The policy choice (Θ0, ε0
t ) underlying the policy path EtP0

t leads to a unique

and determinate equilibrium.

For any of such policy choices we define the fiscal discipline of a policy maker as follows.

Definition 2 (Fiscal discipline). Given a policy choice (Θ0, ε0
t ), under Assumptions 1-2 the

fiscal discipline preference parameter is given by

λ0 = argmin
λ>0

E‖EtP0
t − EtPopt

t (λ)‖2 . (20)

The intuition from the simple example carries over to the more general definition 2:

If a policy maker chooses a policy path EtP0
t that is closest in distance to the optimal

path EtPopt
t (λ0), by revealed-preference this means that the policy maker has a preference

parameter λ0 for fiscal discipline.

4.2 Measuring fiscal discipline

In general, the definition of fiscal discipline does not easily transfer to a measurable quantity

unless the specific maps A.. and B.. in the general model are known.18

These requirements are strong when there is much uncertainty about the underlying

structure of the economy. Fortunately, in generic models of the form (13), it is possible to

compute the distance between some baseline policy path and an optimal policy path (optimal

for some known loss function) from sufficient statistics alone.

Formally, we establish the following proposition that allows us to measure fiscal discipline

from sufficient statistics:

17For example, suppose that there are multiple optimal policy paths collected in the set Popt
t . We could

always redefine fiscal discipline from definition 2 as

λ0 = argmin
λ>0

min
EtPopt

t (λ)∈Popt
t

E‖EtP0
t − EtPopt

t (λ)‖2 .

18In such case EtPopt
t (λ) can be determined exactly which can then be compared with EtP0

t , provided
that this path is observable.
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Proposition 1. For a policy maker that chooses (Θ0, ε0
t ) satisfying Assumptions 1-2 the

fiscal discipline parameter can be computed from

λ0 = argmin
λ>0

E‖H0
λR0′WλEtW0+

t ‖2 , (21)

where

H0
λ = R0

x(R0′WλR0)−1

with R0 and EtW0+
t = (EtY0′

t ,Et(X0
t − X̄t)

′
+)′ the impulse responses and forecasts under the

policy choice (Θ0, ε0
t ) as defined in Lemma 1, and Wλ = diag(Wy, λWx).

Proposition 1 states that even though the two policy paths in (20) are not directly

observable, it is still possible to compute their distance. For a linear-quadratic problem

the distance between some baseline path and the optimal policy is given by the gradient

of the loss function (evaluated at the baseline policy) scaled by the inverse Hessian (e.g.,

Nocedal and Wright, 2006). A key realization of Barnichon and Mesters (2023) is that that

gradient (as well as the Hessian) can be computed from sufficient statistics alone: the impulse

responses to policy shocks and the forecasts for the allocation under the policy choice (θ0, ε0
t ).

Expression (21) is precisely that scaled gradient with ∇pLt(λ) = R0′WλEtW0+
t the gra-

dient of the loss function: R0 captures the marginal effect of a policy change on the policy

objectives, such that a R0′WλEtW0+
t captures the marginal effect of a policy change on the

loss function Lt(λ).

Inference on fiscal discipline can then be conducted by replacing these population param-

eters by their sample counterparts and assessing the uncertainty around these parameters.

In practice many different methods can be used for estimating impulse responses (Ramey,

2016) and constructing forecasts (Leal et al., 2008; Elliot and Timmermann, 2016).

4.3 Subset fiscal discipline

Measuring fiscal discipline from Proposition 1 requires the entire set R0 of impulse responses

to policy shocks. In practice, computing all impulse responses can be infeasible as identifying

shocks to every element of the expected policy path can be hard. Moreover, the policy shocks

that we do identify in practice need not correspond to a single news shock, but could instead

be a linear combination of multiple policy news shocks (e.g., McKay and Wolf, 2023).

To circumvent this requirement, let εa,t denote the subset (or linear combination) of

policy shocks that can be identified, Ra the corresponding impulse responses, and EtPa,t the

corresponding subset policy path.19 The paths EtP0
a,t and EtPopt

a,t are then the baseline and

optimal subset policy paths. We defined subset fiscal discipline as follows:

19Technically, the subset policy path is the subset of EtPt that is spanned by the shocks εa,t: the projection
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Definition 3 (Subset fiscal discipline). Given a policy choice (Θ0, ε0
t ), under Assumptions

1-2 the subset fiscal discipline preference parameter is given by

λ0
a = argmin

λ>0
E‖EtP0

a,t − EtPopt
a,t (λ)‖2 . (22)

The following corollary shows how fiscal discipline can be recovered from sufficient statis-

tics.

Corollary 1. For a policy maker that chooses (Θ0, ε0
t ) satisfying Assumptions 1-2 the subset

fiscal discipline parameter can be computed from

λ0
a = argmin

λ>0
E‖H0

a,λR0′

aWλEtW0+
t ‖2 ,

where H0
a,λ = R0

a,x(R0′
aWλaR0

a)
−1 with R0

a are the impulse responses corresponding to εa,t

under Θ0, EtW0+
t = (EtY0′

t ,Et(X0
t − X̄t)

′
+)′ are the forecasts under (Θ0, ε0

t ) and Wλ =

diag(Wy, λWx).

The corollary is of practical relevance as it shows that only the subset of impulse responses

are needed to identify fiscal discipline for different subsets of policy instruments. Hence, even

in situations where not all fiscal policy shocks can be recovered we can still measure fiscal

discipline with respect to the policy instruments for which exogenous variations exist.

4.4 Estimating fiscal discipline

We outline how (subset) fiscal discipline can be estimated in practice. Let R̂a and Ŵ+
t denote

the estimate/approximation for the impulse responses Ra and oracle forecasts EtW0+
t , re-

spectively. The impulse responses and forecasts can be obtained using any preferred method,

see the introduction for numerous references in the context of fiscal policy. We postulate

that the forecasts cover the period t = 1, . . . , n.

Further, suppose that the (approximate) distribution of these quantities is given by(
vec(R̂a −R0

a)

Ŵ+
t − EtW0+

t

)
a∼ F̂t .

In practice, Bayesian or bootstrap methods are often attractive to obtain the distribution

F̂t. To compute the distribution of fiscal discipline the following steps can be followed.

1. for j = 1, . . . , S

of EtPt on Rx,a with EtPa,t ≡ PaEtPt where Pa = Rx,a
(
R′x,aRx,a

)−1R′x,a and Rx,a denote the impulse
responses of EtPt to the subset shocks εa,t.
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(a) simulate R(j)
a , W

(j)+
t and H(j)

a,λ from F̂t for each period

(b) Compute

λ(j)
a = argmin

λa>0

1

n

n∑
t=1

‖H(j)
a,λR

(j)′

a WλW
(j)+
t ‖2

2. Report the mean and quantiles of the set {λ(1), . . . , λ(S)}.

We typically set S = 1000 and use a numerical solver to solve the minimization problem.

4.5 Extensions

While we described our main results for the environment described by equations (13)-(14)

and (16)-(17), we briefly mention a few extensions for which our results can be generalized.

First, the generic model (13)-(14) is taken as a linear model. This is not necessary:

nonlinear features such as state dependence (e.g. Ramey and Zubairy, 2018; Barnichon,

Debortoli and Matthes, 2021) and time variation in the coefficients can be easily accommo-

dated. The important restriction is that the coefficients of the macro-fiscal block (13) are

independent from the coefficients in the policy reaction function (14), such that the effects

of policy on the macro block enter solely via the expected path EtXt (e.g. Barnichon and

Mesters, 2023; McKay and Wolf, 2023).

Second, the loss functions in (16)-(17) are taken as linear quadratic, and we impose no

further constraints. Both aspects can be relaxed. We can allow for general strictly convex loss

functions, at the expense of needing more sufficient statistics to compute fiscal discipline.20

Moreover, additional external constraints on the policy path EtP0
t can also be considered

(e.g., constraints on the degree of variability of the policy path – avoiding abrupt changes in

policy), can be incorporated by replacing the loss function Lt with a Lagrange function that

takes into account the additional constraints.

5 Empirical illustration

In this section we apply our approach to measure fiscal discipline across EU countries since

the introduction of the Euro; countries’ effort at respecting the Stability and Growth Pact

(SGP).

20Specifically, we will need density or quantile forecasts instead of merely point forecasts for the conditional
expectation.
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5.1 Preliminary

Before presenting our results we define the macro stabilization and fiscal objectives that we

consider, and we describe how we recovered or estimated the two sets of sufficient statistics.

The loss functions

Since the SGP imposes a 3% ceiling on budget deficits, we consider a loss function capturing

two objectives: (i) keeping GDP growth y at potential y∗, and (ii) keeping the budget surplus

s above s̄ = −3 percent:

EtL =
H∑
h=0

Et(yt+h − y∗)2 + λ
H∑
h=0

Et(st+h − s̄)2
+ (23)

Since the SGP requires paths for the next 3 years, we will fix the horizon at H = 3 years.21

In other words, we capture the macro stabilization objective with the output gap, while

the fiscal constraint is a constraint on the budget deficit. Clearly more elaborate loss func-

tions could be considered, but we focus on the 3% deficit ceiling since most disputes related

to SGP breaches pertained to the budget deficit ceiling.

Data requirements

Conditional forecasts While individual EU countries have been reporting forecasts to

EU commission since 1998 as part of the Stability and Growth Pact, there is no dataset

aggregating this information. To remedy this limitation, we compiled all SGP records and

documents submitted by individual countries since 1998 and created a panel of 1-to-4 year

ahead annual country forecasts over 1998-2023. The forecasts cover unemployment, GDP

growth, the budget surplus and the debt-to-GDP ratio. The forecasts are conditional on the

intended fiscal path. As illustration, Figure 3 displays the forecasts for the budget surplus

and the real growth rate submitted by France and Germany.

Since the forecasts reported to the EU commission can (for certain countries) show a

high degree of bias, we bias-adjusted all forecasts by removing the horizon specific trend

for each country such that the forecasts are unconditionally unbiased. Figure 4 shows the

average forecasts before and after bias adjustment. We can see that the France forecasts for

the budget surplus are highly biased in the long run, see the bottom panel of Figure 4. The

bias is also present for Germany but much less pronounced.

21Naturally, more complicated loss functions are possible —including an additional debt-GDP target for
instance.
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Impulse response to budget deficit shocks As impulse responses to policy shocks, we

rely on the set of impulse response estimates from Guajardo, Leigh and Pescatori (2014)

that capture the effects of fiscal austerity packages. Given our SGP focus, we only use EU

countries in our estimation. Figure 5 plots the estimated impulse responses. After a fiscal

consolidation shock, the budget deficit improves by about 1.5ppt while GDP growth is lower

by about 0.5ppt for two years.

5.2 Fiscal discipline across EU countries

With the conditional forecasts and impulse responses in hand, we can use Corollary 1 to

compute fiscal discipline λi for each country i. We first report the estimated λs over the full

sample before turning to changes in fiscal discipline over time.

Figure 6 plots the 1998-2023 estimates with the 68 percent confidence intervals, ranking

countries from lowest fiscal discipline (lowest weight λi on the fiscal objectives) to highest

discipline (highest weight λi). We cap our λ estimates at 4, as λ is not identified (resp.

poorly identified) for countries with no (few) breaches of the 3% deficit ceiling.

Two separate groups clearly stand out in terms of fiscal discipline. Confirming popular

opinions, southern countries (Portugal, Spain) put less weight on the fiscal constraint relative

to macro stabilization. A new finding however is that France, Belgium and even Austria put

just as little weight on keeping the budget deficit under 3%. In other words, once we take

into account the “superior” economic outlook of France and Belgium relative to the southern

EU countries,22 France and Belgium are no more fiscally responsible than the southern EU

countries. In contrast, the northern countries (Holland, Denmark, Finland, Sweden and to

a lesser extent Germany) form a second group with much higher fiscal discipline.

5.3 Fiscal discipline over time

Figure 7 shows the evolution of average fiscal discipline in the EU since the introduction of

the Euro in 1999 (black line), along with the interquartile range.

In the initial phase of the Euro (1999-2002), all countries adhered to the fiscal deficit

ceiling, and (unsurprisingly) we estimate uniformly high fiscal discipline with λs over 4 for

all countries.

Over 2002-2006, fiscal discipline started to deteriorate ahead of the great financial crisis

(GFC), but the deterioration was concentrated in a subset of countries, see the widening of

the interquartile range. In fact, the decline in fiscal discipline was led by the two largest

Euro economies —France and Germany—, which we discuss later in more details.

22Note that the outlook —the path forecasts for yt and st— denotes not only the magnitude of the shocks
affecting the economies, but also the nature of the shocks as well as their dynamics.
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During the financial crisis, fiscal discipline deteriorated further and this time the decline

in λ is noticeable in almost all EU countries, see the narrowing of the inter-quartile range and

Figure 8. Subsequently, fiscal discipline improved throughout the union, including during

the COVID crisis.

In fact, it is interesting to contrast fiscal discipline in the GFC and in the COVID crises.

Figure 8 shows our estimated fiscal discipline parameters for each country in the two periods.

During the GFC, fiscal discipline presents a bimodal distribution with (i) a subset of countries

with record low levels (significantly below 1) —the southern EU countries, as well France,

Belgium and even Germany—, and (ii) another subset with high discipline throughout —the

Scandinavian countries (Denmark, Finland and Sweden)—. In comparison, fiscal discipline

was both substantially higher and more uniform during the COVID crisis, where all countries

had fiscal discipline parameters above 1 (except for Portugal with large error bands).

5.4 France vs. Germany

Going back to our initial motivation in the introduction, it is interesting to study in more

details the fiscal discipline of France and Germany, the two largest economies of the EU

and as such pillars of the monetary union. This discussion will also help illustrate (i) the

workings of our revealed-preference approach to measuring fiscal effort, and (ii) how we can

use our revealed-preference approach to assign responsibilities in case of rule violation.

Figure 1 shows the evolution of the budget surpluses of France and Germany over the past

25 years. Germany occasionally deviated from the 3 percent deficit ceiling, but the breaches

are short and mild. The situation of Germany contrasts with that of France. While the two

surpluses moved in tandem until 2005, since then France has done little fiscal consolidation

and has consistently breached the 3% limit.

A natural question is then whether France made less of an effort than Germany in respect-

ing the SGP. This has long been a common suspicion in Germany,23 though a difficult one to

prove: since the fiscal deficit is an endogenous variable, it is difficult to assign responsibility

in the case of SGP breaches —the central motivation of this paper. Indeed, confounding

factors might explain the larger SGP breach, for instance because a much worse economic

situation affected France during and after the GFC, or because the nature or dynamics of the

shocks affecting France were different and led France to run a larger deficit than Germany.

To contrast the evolution of fiscal discipline in the two countries over time, Figure 9 plots

the sub-sample λ estimates for the two countries along with the EU interquartile range.

Initially both countries showed a comparable (though already larger for France) deteri-

23See for instance some German reactions to a recent French proposals to reform the SGP: France in
pre-election push to soften the eurozone’s budget rules DW, May 2021 https://www.dw.com/en/france-in-
preelection-push-to-soften-the-eurozones-budget-rules.
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oration in fiscal discipline immediately after the introduction of the Euro. Comparing with

the interquartile range, we can see that France and Germany “led” the way in undermining

the SGP by immediately putting less effort on respecting the fiscal rule. Poor fiscal discipline

in France in Germany continued during the GFC, though France again displayed substan-

tially lower fiscal discipline (more than 50% lower) than Germany. In fact, during the GFC

France displayed the smallest fiscal discipline parameter across all EU countries, a fact that

cannot be seen from the magnitude of the budget deficit alone.

Thereafter, things started to diverge noticeably between France and Germany during

the European debt crisis. Germany saw a dramatic improvement in fiscal discipline, while

France’s remained low. A difference that narrowed but persisted during the COVID crisis:

while Germany’s fiscal discipline deteriorated slightly and France’s improved slightly, fiscal

discipline in France remained very low relative to the other EU countries. In fact, throughout

the entire 2002-2023 period, France is below the inter-quartile range.

Testing fiscal discipline: France vs. Germany

A practical application of measuring fiscal discipline within a currency union is the ability

to monitor countries’ discipline at respecting common fiscal rules. Indeed, a key hurdle in

the implementation of fiscal rules has been the difficulty in assigning responsibilities for rule

violation.

Our revealed-preference approach to measuring fiscal discipline offers a way to objectively

assign responsibilities by means of a statistical test. We will now illustrate how we can test

the null hypothesis that France is making as much fiscal discipline as Germany.

To test whether France made less of a fiscal discipline than Germany, we assign our

estimated fiscal discipline parameter for Germany to France (λDE = 1.2 over 1998-2023),

and we test whether we can reject that France in minimizing Germany’s loss function L(λDE).

The test statistic is the OPP statistic δ∗t from Barnichon and Mesters (2023), which measures

the distance between EtP0
t and EtPopt

t (λ). Figure 10 plots the OPP statistic for France over

1998-2023, along with the 95 percent confidence interval. Bands outside of zero indicate

cases where we can reject that France made less of an effort than Germany at respecting the

deficit ceiling. Both during the GFC and the COVID crisis, we can reject that France made

as much effort as Germany. In fact, a joint test over 1998-2023 also rejects (at the 5 percent

level) that France made as much effort as Germany over the past 25 years. Answering our

motivating question from the introduction, we thus conclude that France did make less of

an effort as Germany at respecting the SGP.
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6 Conclusion

Fiscal rules are essential to limit policy makers’ pro-deficit bias, but monitoring the efforts

made by policy makers in respecting such rules has proven a formidable task. In the absence

of appropriate measures for fiscal discipline, it has been difficult to establishing responsi-

bilities, and ultimately to impose sanctions as and rule compliance has remained a vague

concept subject to interpretation and political interference.

In this paper we use a revealed-preference approach to define and measure fiscal discipline.

The idea is to estimate the preference weight that policy makers put on the fiscal rule

objectives relative to macro stabilization objectives: In situations where the two objectives

are in conflict, policy makers had to make a choice and that choice reveals how much policy

makers value the fiscal rule objective.

Empirically we apply our approach to estimate fiscal discipline in the EU, both across

countries and across time, and we implement a statistical test to (objectively) assess fiscal

discipline in real time; the basis for monitoring and enforcing fiscal rules. We show that some

countries, most notably France, put a substantially lower preference weight on respecting

the Stability and Growth Pact.

While this paper focuses on measuring fiscal discipline, our revealed-preference approach

could be used in more general settings where the goal is to measure the underlying prefer-

ences of macroeconomic policy makers. For instance, measuring US presidents preference

between macro stabilization and fiscal conservatism (e.g., Blinder, 2022), or central bankers’

preference between inflation and unemployment —hawks vs. doves— (e.g., Shapiro and Wil-

son, 2021). There is much speculation about macro policy makers’ underlying preferences

among the general public or among financial market participants, but to date there is little

method to actually measure these preferences. We leave these important questions for future

research.
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Appendix

A1: Proofs

Proof of Lemma 1. First note that by combining model (13) and the reaction function (14)
we obtain

ÃxxEtXt − ÃxyEtYt = B̃xυΥt + εt and EtYt −AyxEtXt = Υt ,

where Ãxx = Θpp, Ãxy = ΘppAxy +Θpy and B̃xυ = ΘppBxυ +Θpυ. Stacking the two equations
according to Wt = (Y′t,X

′
t)
′ gives

AEtWt = BΥt + Jεt ,

where

A =

[
I −Ayx
−Ãxy Ãxx

]
, B =

[
I

B̃xυ

]
and J =

[
0
I

]
.

Since, Θ is assumed to lead to a unique and determinate equilibrium we have that the inverse
map of A exists. It follows that

EtWt = A−1B︸ ︷︷ ︸
D

Υt +A−1J︸ ︷︷ ︸
R

εt .

We note that the maps D and R can be partitioned to confirm with EtYt and EtXt.

Proof of Proposition 1. We first characterize the λ-optimal policy as given in Definition 1,
that is

min
Yt,Xt,Pt

Lt s.t. (13) . (24)

UsingWλ = diag(Wy, λWx) and W+
t = (Y′t, (Xt−X̄t)

′
+)′ Lagrange function for this problem

is given by

Lt =Et
{

1

2
W+′

t WλW
+
t + µ′1(Yt −AyxXt −Υt)

+µ′2(Xt −AxyYt − BxυΥt −Pt)} ,

where µ1 and µ2 denote the Lagrange multipliers. The first order conditions for Yt,Xt,Pt

are given by

0 =WyEtYt + µ1 −A′xyµ2

0 = λWxEt(Xt − X̄t)+ + µ2 −A′yxµ1

0 = µ2 ,

and from Assumption 1 it follows that this system of equations implies a unique solution
EtPopt

t (λ).
Next, we measure the distance between the proposed policy and the λ-optimal policy.

To do so consider the fictitious policy problem of a policy maker considering deviating from
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the proposed reaction (Θ0, ε0
t ) with some fixed sequence of perturbations δt.

min
Yt,Xt,Pt,δt

Lt s.t. (13) and (14) . (25)

The Lagrange function for this problem is given by

Lft =Et
{

1

2
W+′

t WλW
+
t + µ′1(Yt −AyxXt −Υt)

+µ′2(Xt −AxyYt − BxυΥt −Pt)

+µ′3(Θ0
ppPt −Θ0

pyYt −Θ0
pυΥt − ε0

t − δt)
}
,

which leads to the first order conditions for Yt,Xt,Pt, δt given by

0 =WyEtYt + µ1 −A′xyµ2 −Θ0′

pyµ3

0 = λWxEt(Xt − X̄t)+ + µ2 −A′yxµ1

0 = µ2 + Θ0′

ppµ3

0 = µ3 .

Since µ3 = 0, it is easy to verify that the first order conditions of the fictitious policy problem
(25) are identical to the first order conditions of the original policy problem (24). Hence
they have the same solution EtPopt

t .
Next, using that Θ0 leads to a unique equilibrium we can use the steps from Lemma 1

to write
EtWt = EtW0

t +R0δt , (26)

where EtW0
t = D0Υt +R0ε0

t , with D0 and R0 the responses under Θ0. With this we can
rewrite the fictitious policy problem (by substituting out the variables Wt,Pt in terms of δt
and the news shocks and initial conditions) as

min
δt

Lt s.t. EtWt = EtW0
t +R0δt . (27)

The solution to this minimization problem is given by

δ∗t = −(R0′WλR0)−1R0′WλEtW0+
t .

This implies that the distance between the proposed policy and the λ-optimal policy is given
by R0

xδ
∗
t .

Proof of Corollary 1. The proof is similar when compared to the proof of proposition 1, the
only difference is that optimality is only computed in the direction of the identified policy
shocks εa,t. Specifically, starting from (26) we can write

EtWt = EtW0
t +R0

aδa,t +R0
−aδ−a,t

where we have decomposed the sequence of adjustments into the part corresponding to εa,t
and the remained ε−a,t. Now optimizing the loss function with respect to δa,t allows to
measure the distance between EtP0

a,t and EtPopt
a,t .
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Figure 3: SGP forecasts: France vs. Germany
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Notes: The panels report the realized values (dashed-thick lines) for GDP growth and the budget surplus

for France (FR, left column) and Germany (DE, right column), along with the forecasts by France and

Germany to the EU commission as partof the SGP over 1998-2023 (colored lines).
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Figure 4: SGP forecasts and bias correction: France vs. Germany
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Notes: The top (bottom) panels report the average forecasts for GDP growth (budget surplus) reported

by France (FR, left column) and Germany (DE, right column) to the EU commission over 1998-2023. The

shaded areas display with the inter-quartile range (shaded area). The dashed lines depict the raw forecasts

and the plain lines depict the bias-adjusted forecasts.
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Figure 5: Impulse responses to a fiscal austerity shock
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Notes: Impulse responses to fiscal austerity shock, estimation based on Guajardo, Leigh and Pescatori

(2014) narratively identified shocks.
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Figure 6: Fiscal Discipline in the EU, 1998-2023
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Notes: Each marker reports the fiscal discipline parameter λi for an EU country together with the 68 percent

confidence intervals. Country codes are AT (Austria), BE (Belgium), DE (Germany), DK (Denmark), ES

(Spain), FI (Finland), FR (France), IE (Ireland), IR (Italy), PT (Portugal), SE (Sweden), NL (Holland) and

EL (Greece).
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Figure 7: Fiscal discipline over time
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Notes: We show the evolution of average fiscal discipline λ in the EU.
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Figure 8: Fiscal discipline: GFC vs COVID
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Notes: Each marker reports the fiscal discipline parameter λi for the EU countries for two period: financial

crises (left) and COVID crises (right). Whiskers indicate the 68 percent confidence intervals.
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Figure 9: Fiscal discipline: France vs Germany
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Notes: Each marker reports the fiscal discipline parameter λi for France (FR) and Germany (DE) along

with the EU interquartile range.
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Figure 10: Fiscal discipline test, 1998-2023
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Notes: OPP statistic with 95 confidence band for France using a preference parameter λDE = 1.2 estimated

for Germany over 1998-2023. A non-zero value for the OPP statistic indicates a rejection of the null λFR =

λDE , i.e., that France put as much weight on fiscal discipline as Germany.
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