
Rülke, Jan-Christoph; Pierdzioch, Christian

Conference Paper

Government Forecasts of Budget Balances Under
Asymmetric Loss: International Evidence

Beiträge zur Jahrestagung des Vereins für Socialpolitik 2014: Evidenzbasierte
Wirtschaftspolitik - Session: Euro Area: Monetary Stress and Fiscal Adjustments, No. D07-
V3
Provided in Cooperation with:
Verein für Socialpolitik / German Economic Association

Suggested Citation: Rülke, Jan-Christoph; Pierdzioch, Christian (2014) : Government Forecasts
of Budget Balances Under Asymmetric Loss: International Evidence, Beiträge zur Jahrestagung
des Vereins für Socialpolitik 2014: Evidenzbasierte Wirtschaftspolitik - Session: Euro Area:
Monetary Stress and Fiscal Adjustments, No. D07-V3, ZBW - Deutsche Zentralbibliothek für
Wirtschaftswissenschaften, Leibniz-Informationszentrum Wirtschaft, Kiel und Hamburg

This Version is available at:
http://hdl.handle.net/10419/100317

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.



Government Forecasts of Budget Balances Under

Asymmetric Loss: International Evidence

Christian Pierdzioch∗and Jan-Christoph Rülke†

February 25, 2014

Abstract

We study the loss function of 15 European governments as implied by
their budget balance forecasts. Results suggest that the shape of the
loss function varies across countries. The loss function becomes more
asymmetric as the forecast horizon increases and in advance of par-
liamentary election. Compared to that, government ideology does not
affect the shape of the loss function. Under a fiscal rule, government
agencies experience a higher loss when overpredicting the fiscal balance
compared to an underprediction of the same size. We also document
that under an asymmetric loss function government forecasts look more
rational compared to a symmetric loss function. This may explain why
government agencies’ forecasts have been found to be too optimistic
(Frankel 2012).
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1 Introduction

Governments’ budget-balance forecasts are an important economic indica-
tor of future fiscal developments. They are, thus, of interest for different
reasons. First, financial market participants may use budget-balance
forecasts as an indicator of a government’s commitment to future fiscal
consolidation. Nickel et al. (2011) show that an increase in the budget
balance forecast by one percent decreases the bond spread in Eastern
European countries by four basis points. Second, governments’ budget-
balance forecasts may also be important from a business-cycle perspective.
Because such forecasts are an indicator of future government expenditures
and tax revenues, budget-balance forecasts may be a useful indicator
of whether a government follows a pro-cyclical or an anti-cyclical fiscal
policy. Forecasts of future government budget surpluses may also signal
a crowding out of investment and consumption. Third, budget-balance
forecasts are one pillar needed to implement fiscal rules, such as the
Stability and Growth Pact. Hence, a government’s budget-balance forecasts
are important for evaluating whether a country complies with such a fiscal
rule. For example, the European Commission (EC) regularly assesses
the budget-balance forecasts of the European Union (EU) member states
with regard to fiscal sustainability. Also, the International Monetary
Fund (IMF) particularly focuses on a government’s assessment of the
future fiscal outlook when advising a country with regard to financial and
economic policies. Governments, in turn, may use their budget-balance
forecasts to signal their willingness and commitment to act on the IMF’s
advice. If a country is in a state of economic or financial crisis, financial
support by the IMF and access to international financial markets are likely
to depend to a significant extent on a government’s budget-balance forecast.

This raises the question of whether governments’ budget-balance forecasts
are accurate and unbiased. There are a number of good reasons for
why governments should submit accurate forecasts, including reasons
like gaining credibility and promoting economic stability through fiscal
foresight (Drazen 2004). A key stylized fact in fiscal policy, however, is that
government agencies tend to be too optimistic when forecasting their fiscal
balance. In a comprehensive cross-country study, Frankel (2012) reports
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that budget-balance forecasts of government agencies have a positive
average bias. Merola and Perez (2012) find a political-economy bias in
the fiscal forecast record of governments and international organizations.
Corroborating this optimistic bias, Beetsma et al. (2009) report in another
recent study of European countries that actual fiscal balances systemat-
ically fall short of official ex-ante plans. Studying the optimistic bias in
forecasts of government agencies is important as it may help to explain
excessive budget deficits and the failure of countercyclical fiscal policy
during economic booms. An optimistic bias in forecasts can be rational
if government agencies and politicians, perhaps due to political-economy
considerations (Jonung and Larch 2006), have an asymmetric loss function.
In fact, Elliott et al. (2005) provide evidence of an asymmetric loss function
based on government deficit forecasts made by the IMF and the OECD.
Christodoulakis and Mamatzakis (2008, 2009), who study EC forecasts, also
find some evidence of an asymmetric loss function. Artis and Marcellino
(2001) analyze asymmetries using IMF forecasts for the G7 countries and
find, for some countries including Canada and France, that the IMF prefers
an underprediction of the fiscal balance. For other countries including Italy,
Japan, and the United Kingdom, the IMF seems to prefer an overprediction.

We follow the research by Elliott et al. (2005) and Christodoulakis and
Mamatzakis (2008, 2009) and ask whether the loss function of government
agencies is asymmetric. This would be the case if, for example, government
agencies perceive the loss incurred in the case of an overprediction of
the fiscal balance to be higher than the loss of an underprediction of the
same size. We also ask whether government agencies’ forecasts can be
regarded as rational under the assumption of an asymmetric loss function.
Importantly, we go beyond earlier research in that we ask whether govern-
ments’ ideology, elections or the introduction of a fiscal rule changes the
perceived loss of over- and underpredictions. This is an important research
question because Frankel (2012) reports that countries subject to a fiscal
rule make official forecasts of growth and budget deficits that are even
more biased compared to other countries. In order to answer our research
questions, we model the loss function of official government agencies using
the approach developed by Elliott et al. (2005). This approach, which
backs out the parameters of the loss function from historical forecast
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errors, has been extensively used in recent research to study forecasts of
government agencies. For example, Auffhammer (2007) uses this approach
to study the forecasts published by the United States Energy Information
Administration. Pierdzioch et al. (2011) apply the approach advanced
by Elliott et al. (2005) to evaluate forecasts published by the Bank of
Canada. We use their approach to study the data set of forecasts made
by official national government agencies compiled by Frankel (2012) and
De Castro et al. (2013). Specifically, we study fiscal balance forecasts of
official national government agencies for 15 European economies to ex-
plore whether an asymmetric loss function can rationalize an optimistic bias.

Our results imply that the loss function of official government agencies
varies across countries. Based on current-year forecasts, we group coun-
tries into three categories. The first category contains countries whose
government agencies incur a higher loss when overpredicting the fiscal
balance than when realizing an underprediction of the same size. This
category mainly includes the Benelux and northern European countries.
The second category comprises countries whose government agencies’ seem
to have a symmetric loss function. This category comprises inter alia
France and Germany. The third category of countries contains Greece
and Italy perceive a higher loss when underpredicting the fiscal balance
indicating that they are afraid of excessive budget deficits. Moreover,
assuming an asymmetric loss function makes governments’ forecasts look
more rational. Finally, we report that the asymmetry of the loss function
becomes more pronounced if before parliamentary elections. Compared
to that, under a fiscal rule, governments are more concerned to provide
a rosy fiscal outlook. The asymmetry of the loss function, however, does
not depend on the ideology of incumbent governments. Results further
suggest that the loss function becomes more asymmetric as the forecast
horizon increases, showing that government agencies seem to incur a higher
loss in the case of an underprediction of the fiscal balance as compared to
an overprediction of the same size. This result confirms Frankel’s (2012)
findings, who shows that government agencies are even more optimistic
when they form longer-term forecasts.

Our results add to the recent controversy on the effectiveness of fiscal
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rules such as the Stability and Growth Pact. An important question is
whether such rules help to improve the credibility of a commitment to fiscal
discipline (Drazen 2004, Braun and Tommasi 2004). Our results suggest
that a fiscal rule does not necessarily help to overcome an optimistic bias
in government agencies forecasts. One could think of several reasons for
why a fiscal rule does not help in this respect. Drazen (2004), for example,
points out that the effectiveness of a fiscal rule depends on whether it helps
to remedy a potential fiscal bias and whether it specifies costs politicians
pay when they deviate or even change the rule.

The remainder of this research is organized as follows. In Section 2, we
present the approach that we use to model the functional form of the loss
function. In Section 3, we present our data while Section 4 summarizes
our results and provides some robustness tests. In Section 5, we offer some
concluding remarks.

2 Modeling an asymmetric loss function

We use the approach developed by Elliott et al. (2005) to study the
shape of official government agencies’ loss function. The idea underlying
their approach is that the forecast errors can be used to make inferences
regarding the shape of a forecaster’s loss function. Moreover, conditional
on the shape of a forecaster’s loss function, a test of forecast rationality can
be constructed.1

The approach rests on the assumption that the loss function, L, of a fore-
caster can be described in terms of the following general functional form:

L(st+1, ft+1, α, p) = [α+(1−2α)I(st+1−ft+1 < 0)]∣st+1−ft+1∣
p, (1)

1The approach of Elliott et al. (2005) is generalized in Patton and Timmermann
(2007a,b). For a further analysis of their approach, see Elliott et al. (2008). For an
alternative approach to the modeling of an asymmetric loss function, see Batchelor and
Peel (1998). The issue of an asymmetric loss function has also gained prominence in the
literature on central bank preferences. See, for example, Surico (2008), and Pierdzioch
et al. (2011), to name just a few. Minford and Srinivasan (2008) point out that a
nonlinear economic structure may give results that resemble the results obtained based
on an asymmetric policy function.
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where ft+1 denotes the forecast submitted by the government in period t of
the budget balance to be realized one-period ahead (where we arbitrarily
scale the forecast horizon to one period). This realization is denoted by
st+1. Thus, the forecast error is defined as st+1 − ft+1. The expression
I(.) denotes the indicator function. The parameter p governs the general
functional form of the loss function, where a lin-lin loss function obtains for
p = 1, and a quad-quad loss function results if one sets p = 2 in econometric
exercise. The parameter α ∈ (0,1) governs the degree of asymmetry of the
loss function and is our primary parameter of interest. A symmetric loss
function results in the case of α = 0.5. For α > 0.5 underpredicting the
budget balance causes a higher loss than overpredicting. For α < 0.5, in
turn, overpredicting is more costly than underpredicting. For α = 0.5 and
p = 2, the loss a forecaster incurs increases in the squared forecast error.
For α = 0.5 and p = 1, the loss increases in the absolute forecast error.

Elliott et al. (2005) show that, for a given parameter p, the asymmetry pa-
rameter, α, can be consistently estimated by means of a Generalized Method
of Moments (GMM) approach, which gives the following estimator:

α̂ =
γ̂′1Ŝ

−1γ̂2

γ̂′1Ŝ
−1γ̂1

, (2)

where we define

γ̂1 = [
1
T

T+τ−1

∑
t=τ

vt∣st+1 − ft+1∣
p−1

] (3)

and

γ̂2 = [
1
T

T+τ−1

∑
t=τ

vtI(st+1 − ft+1 < 0)∣st+1 − ft+1∣
p−1

] , (4)

and the vector of instruments, vt, is used to estimate a weighting matrix
given by

Ŝ =
1
T

T+τ−1

∑
t=τ

vtv
′

t(I(st+1 − ft+1 < 0) − α̂)2
∣st+1 − ft+1∣

2p−2. (5)

The number of forecasts, starting in period τ + 1, is given by T . With
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a weighting matrix depending on α̂, estimation is done iteratively. As
instruments we consider a constant (Model 1), a constant and the lagged
actual value (Model 2), a constant and the lagged inflation rate (Model 3),
and a constant, the lagged inflation rate and the lagged treasury bill rate
(Model 4). These macroeconomic variables are regarded to be economically
meaningful for the budget-balance forecast errors (Artis and Marcellino
2001, Poplawski-Ribeiro and Rülke 2011) and are, hence, suitable to
estimate the governments’ loss function. Results based on other set of
instruments, including, for example, the real growth rate and the money
market rate are qualitatively similar and available upon request.

Testing whether α̂ differs from α0 is done by using the z-test
√
T (α̂−α0)→

N (0, (ĥ′Ŝ−1ĥ)−1), where ĥ = 1
T ∑

T+τ−1
t=τ vt∣st+1 − ft+1∣

p−1. Elliott et al. (2005)
further prove that testing for rationality of forecasts, conditional on a loss
function of the lin-lin or quad-quad type, can be achieved by computing

J(α̂) =
1
T

(x′tŜ
−1xt) ∼ χ

2
d−1, (6)

where xt = ∑T+τ−1
t=τ vt[I(st+1 − ft+1 < 0) − α̂]∣st+1 − ft+1∣

p−1 and d denotes the
number of instruments. For a symmetric (lin-lin or quad-quad) loss function,
we have J(0.5) ∼ χ2

d. The statistic J(0.5) answers the question of whether
a forecaster under the maintained assumption of a symmetric loss function
forms rational forecasts. For an estimated (that is, unconstrained) lin-lin
or quad-quad loss function, the test, J(α̂), answers the question of whether
forecasters form rational forecasts, given the estimate of the shape of the
asymmetric loss function.

3 Data

We use forecasts of the budget balance in percent of GDP published by offi-
cial government agencies and compiled and provided by Frankel (2012) and
De Castro et al. (2013). Our data set covers 15 European countries, namely
Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland,
Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden, and the United
Kingdom. While the sample period ends consistently for all countries in
2010, the start of the sample period differs. For example, the government
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of Italy publishes fiscal balance forecasts since 1985, while for Spain the
forecasts are available since 1997. Forecasts are made for the current year,
one-year ahead, and two-years-ahead where we have in total 482, 275 and
265 forecasts available. To calculate the forecast error of the budget-balance
forecast, we supplemented the forecasts with the actual values obtained from
the EC Ameco database. Notice that a fiscal deficit is defined as a nega-
tive value so that from an economic perspective an underprojection of the
fiscal balance reflects that the fiscal situation turns out to be better than
projected.

Insert Figure 1 about here.

Figure 1 shows the actual values of the fiscal balance (solid line) as well
as the forecasts (dotted line). Two observations stand out. First, for most
countries the forecasts are more optimistic than the realized values. For
Greece, for example, the forecast always exceeds the realized value of the
fiscal balance except for the two-years-ahead forecast made in 2004. Second,
the introduction of a fiscal rule does not necessarily change the optimistic
bias in forecasts. For example, for Italy and Germany, which have introduced
a fiscal rule, namely the Stability and Growth Pact, in 1992, the forecasts
remain above the realized values in the years after the introduction.

4 Empirical Results

In this section we present our baseline results and report some robustness
tests. Specifically, we analyze whether government ideology, parliamentary
elections, and the implementation of a national fiscal rule have an impact on
the perceived loss of government budget-balance forecast errors. Addition-
ally, we compare budget-balance forecasts of governments with forecasts
submitted by private-sector forecasters and analyze whether the forecast
horizon changes the shape of governments’ loss functions.

4.1 Baseline Results

Table 1 summarizes for each set of instrument the results for a lin-lin loss
function (p = 1) based on the current-year forecasts. The results labeled
‘Pooled’ are based on forecasts pooled across countries and show that the
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asymmetry parameter (α̂) assumes a value of about 0.46, which is statis-
tically not different from 0.50. Governments, on average, seem to have a
symmetric loss function. However, substantial differences with respect to
the loss function emerge when one studies forecasts for individual countries.
Based on the estimates of the asymmetry parameter for individual countries,
we can form three groups of countries that exhibit asymmetry parameter
which are significantly different from each other. The first group contains
countries for which α̂ < 0.5. This group contains Austria, Belgium, Den-
mark, Finland, Luxembourg, the Netherlands, and Sweden. Governments
in these countries appear to perceive a higher loss when overestimating the
fiscal balance. This indicates that these governments prefer to submit con-
servative budget balance forecasts. The second group contains countries for
which the hypothesis α̂ = 0.5 cannot be rejected. The government agencies
of France, Germany, Ireland, Portugal, Spain and the United Kingdom be-
long to this second group. Their forecasts appear to have a symmetric loss
function, reflecting that these governments target the actual value rather
than submitting a conservative or optimistic forecast. Finally, Greece and
Italy form the third group of countries. For both countries, we find strong
evidence of α̂ > 0.5. Government agencies in Greece and Italy appear to per-
ceive a higher loss when underpredicting the fiscal balance compared to an
overprediction of similar size. Results based on the quad-quad loss function
(p = 2) are available upon request and are qualitatively similar.

Insert Table 1 about here.

When government agencies forecast under an asymmetric loss function, a
forecast may look biased and irrational if a researcher applies a standard
quadratic loss function to analyze the properties of forecasts. In order to
study forecast rationality conditional on the loss function given in Equation
(1), Table 1 reports the results of the J-tests for rational forecasts. Under
an imposed symmetric loss function (α̂ = 0.5), the test results reject the
hypothesis of rational forecasts in 9 (11) out of 15 cases on a ten percent level
for models 2, 3 (and 4). Compared to that, testing for forecast rationality
under an estimated asymmetric loss function, tends to remedy violations of
forecast rationality observed under an imposed symmetric loss function. For
model 2 (3), we can only reject rationality of governments budget balance
forecasts in 3 (4) cases. Hence, under a symmetric loss function violations
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of forecast rationality is the norm, while under an asymmetric loss function
it is the exception. To sum up, a key finding is that our results show that
the budget balance forecast bias in governmental forecasts (Frankel, 2012)
can be rational when allowing for an asymmetric loss function.

Insert Table 2 about here.

To analyze whether the forecast horizon matters for the perceived loss of
governments Table 2 reports the results based on the forecasts referring to
the one-year-ahead forecasts. The results indicate that the parameter, α̂,
tends to increase in the forecast horizon. For pooled forecasts the asymme-
try parameter of about 0.60 is significantly larger than 0.5 indicating that
governments appear to perceive a higher loss when underestimating the bud-
get balance compared to an overestimation of similar size. This is also true
on a individual country level. For example, the parameter, α̂ (Model 1),
based on the current-year fiscal balance forecasts (h = 1) is about 0.29 for
Austria. For the one-year-ahead forecast horizon (h = 2), the parameter,
α̂, is of about 0.67. In other words, government agencies tend to become
less concerned about a too optimistic forecast when the forecast horizon in-
creases. This effect is even stronger when looking at the results based on the
two-years-ahead forecasts which are available upon request. For example,
based on the two-years-ahead fiscal balance forecasts (h = 3) the asymme-
try parameter for Austria is 0.72. Thus, governments forecasting the budget
balance to be too low relative to the realization experience a larger loss rel-
ative to forecasting the budget balance to be too high. Again, interesting
cross-country differences emerge. While some governments exhibit a sym-
metric loss function, other governments, like Belgium, France, Greece and
Spain show an asymmetric loss function.

Insert Table 3 about here.

4.2 Government Ideology

Next, we analyze whether the shape of the loss function is influenced by
distinct factors related to political-economy factors. One such factor could
be the ideology of the incumbent government. Ideological considerations
may affect the government’s willingness to accept excessive budget deficits.
For example, Potrafke (2009) reports that left-wing governments increased
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social expenditures and pursued expansionary policies especially in the
1980ies. Government ideology, thus, may have an impact on the govern-
ment’s perceived loss of over- and underprojections of budget balances.
To evaluate whether ideology matters, we use the indicator of government
ideology developed by Potrafke (2009), who classifies governments in OECD
countries on a right-wing, centered, and left-wing scale. Our data set is
quite balanced since we have available 164 (196) observations for right-wing
(left-wing) governments and 122 observations for centered governments.
Also, changes in government ideology took place quite often. Across all
15 countries, in total 29 changes in government ideology occurred during
our sample period which guaranties that our results are not driven by
country-specific factors.

Table 3 reports the results based on the lin-lin loss function. The results
indicate that right-wing and left-wing governments have an asymmetry pa-
rameter not different from each other and not different from 0.50. This in-
dicates that their loss-function is symmetric and supports the results based
on the pooled data set. Compared to this, centered governments exhibit
an asymmetry parameter of about 0.36 indicating that a loss of an overes-
timation is higher than of an underestimation of the budget balance. Put
differently, centered governments make optimistic budget balance forecasts
and perceive relative to left- and right-wing governments a lower loss when
their optimistic forecasts does not turn out to be correct. A possible expla-
nation is that centered governments might think that political credibility is
not at stake when making optimistic forecasts. Based on the one-year-ahead
forecasts Table 3 further shows that the asymmetry parameter is again in-
creasing in the forecast horizon. Interestingly, for right-wing governments
(α̂ of about 0.68) the results indicate that an underestimation of the budget
balance seems to be more harmful indicating that right-wing governments
make conservative longer-term forecasts. The J-test indicates that govern-
ments’ forecasts do not look more rational under asymmetric loss compared
to a symmetric loss function.
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4.3 Parliamentary Elections

As another robustness test, we analyze whether the shape of the loss func-
tion changes before of a parliamentary election. Merola and Perez (2012)
show that fiscal forecasts published by the OECD and the EC exhibit a bias
correlated with electoral cycles in EU countries over the period 1999-2007.
Strauch et al. (2004) discuss two reasons why incumbent governments
may want to issue biased forecasts in electoral years. First, incumbent
governments may try to draw a picture of a “healthy” economy and fiscal
discipline. In other words governments may change their perception of
forecast errors towards optimistic forecasts in election years since elections
create strong incentives for incumbent governments to design economic
policies so as to maximize their chances to stay in power (Jonung and Larch
2006). This in turn, may yield the positive forecast bias in governments
budget balance forecasts as reported in Frankel (2012). Second, they may
seek to boost the economy with a fiscal expansion before elections in order
to improve their reelection chances. To study the shape of governments’ loss
function in election years, we identify the years in which a parliamentary
election took place.2 We expect that in election years the asymmetry
parameter in the governments’ loss function is larger as compared to times
of no election. Such a tilt in a government’s loss function would indicate
that a lower fiscal balance at the end of the election year is perceived as
not so harmful. An election took place in 130 cases out of 482 observations.

Table 3 reports the results. The results show that the asymmetry param-
eter in years of elections is, indeed, larger than in years without election.
While for current-year forecasts the government’s loss function tends to be
symmetric (α̂ of about 0.50) in years without elections, the estimate α̂ is
smaller than 0.50. For one-year-ahead forecasts, the asymmetry parameter
is even significantly larger than 0.50 in years of elections. This indicates
that governments in years of elections publish too optimistic forecasts and
give a lower weight to overprojections of the fiscal balance as compared
to years without parliamentary elections. Put differently, governments are

2Parliamentary election are recorded by the International Institute for Democracy and
Electoral Assistance (http://www.idea.int/vt/parl.cfm) and are combined with the in-
formation from the website http://electionresources.org. For further information, see
Poplawski-Ribeiro (2009).
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less concerned to announce higher budget deficits than expected after an
election.

4.4 Implementation of Fiscal Rules

As yet another robustness test, we study whether the government’s percep-
tion of forecast errors changes once a fiscal rule is implemented. One reason
might be that fiscal rules are often designed to evaluate governments on
grounds of their budget balance forecasts. For example, EU countries which
fail to comply to the Stability and Growth Pact take the risk to be subject to
a excessive deficit procedure (Strauch et al. 2004). Hence, the implementa-
tion of a fiscal rule might affect the shape of the governments’ loss function.
Note that we can not analyze the impact of a supranational fiscal rule such
as the Stability and Growth Pact since all countries in our sample have
signed this fiscal rule. This, however, has the advantage that each and every
country under consideration experience similar supranational conditions
and only differs with respect to the implementation of a national fiscal rules.

We study the impact of the implementation of a fiscal rule by identifying
and pooling the data for the countries that have (not) imposed a national
budget balance rule. Recently, the IMF and the EC compiled data on
fiscal rules (IMF 2009, EC 2009, Schaechter et al. 2012). We use these
databases to determine when national budget balance rule came into
force. Notice that we do not take expenditure, revenues or debt rules into
account since these might only indirectly affect budget balance forecasts.
While some countries (date of introduction), like Austria (1995), Denmark
(1992) and Germany (1969) have adopted a national budget balance rule
prior to our sample period, some countries, like Finland (1999), Sweden
(2000), and the United Kingdom (1997) introduced a national fiscal
rule during our sample period, which makes it possible to trace back the
effect of the implementation of a fiscal rule on the governments’ loss function.

Results summarized in Table 3 show that the estimated asymmetry pa-
rameter for current-year forecasts is lower for the group of countries that
have imposed a fiscal rule. This result suggests that implementing a fiscal
rule helps to make governments aware of the positive forecast bias. The
α̂-difference between countries with a fiscal rule and countries without a fis-
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cal rule gets smaller for one-year-ahead-year forecasts. Because α̂ increases
in the forecast horizon, it must be the case that this effect is stronger for
countries without a fiscal rule, narrowing the wedge between the countries
with and without a fiscal rule.

Insert Figure 2 about here.

In order to illustrate our results, Figure 2 plots the estimated loss functions
for each robustness test, namely ideology, election, implementation of a
fiscal rule, and different forecast horizons. While Panel A refers to the
lin-lin loss function (p = 1), Panel B reports the results based on the
quad-quad function (p = 2). All specifications are based on on Model 1
and current-year forecasts except for the right column which depicts all
forecast horizons. Results based on Models 2-4 are qualitatively similar
and available upon request. The first column (Ideology) displays the loss
functions for the three measures of ideology. It shows that the loss functions
of right-wing and left-wing governments do not differ which is supported
by Panel B (quad-quad loss function). The second column (Election) refers
to the loss function in years with and without parliamentary elections.
Although the differences appears to be small, in years of an election the
government tends to be to optimistic and the loss given to a budget balance
forecast which turns out to be too low is lower compared to years without a
parliamentary election. Put differently, it shows that in times of elections,
the weight attached to negative forecast errors is (significantly) lower as
compared to years without a parliamentary election.

The third column (Fiscal Rule) shows the loss function with and without a
national budget balance rule. While without a fiscal rule the loss function
is symmetric, under a fiscal rule governments are more concerned to
overestimate the fiscal balance. Thus, forecasts of government agencies in
countries where a fiscal rule is in place do not exhibit a positive forecast
bias. A comparison of the loss function shows that government agencies’
apparently become more averse to underpredicting the fiscal balance as the
forecast horizon increases and when a fiscal rule is in place. The fourth
column (Forecast Horizon) reports the pooled results for all three forecast
horizons (h = 1,2,3), namely current-year (black line), one-year-ahead (grey
line) and two-years-ahead (dotted line). The results show that the forecast
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horizon matters for the shape the government’s loss function. The longer
the forecast horizon the higher the asymmetry parameter indicating that
governments perceive a higher loss when underestimating the fiscal balance
for longer-term forecasts. This result is reasonable since a government
might be punished quickly when it has underestimated the fiscal balance.
This, in turn, indicates that governments have an incentive to project a
better fiscal situation (higher fiscal balance) for the long-term since they
are aware that they might not be punished compared to an underprojection
of the current-year development.

4.5 Private-Sector Forecasts

As an additional exercise, we compare the governments’ loss function with
the loss function based on private-sector forecasts. To this end, we use the
Consensus Economics Forecast poll, which comprises data from question-
naire surveys among private-sector forecasters.3 Since May 1993, Consen-
sus Economics publishes on a monthly basis the mean of the private-sector
current-year and one-year-ahead forecasts concerning fiscal balance forecasts
for the G7 countries. The forecasts are, hence, comparable to those forecasts
published by the government. In order to ensure the comparability of the
two data sets, we restrict our analysis to the same sample period 1993 to
2010 which leaves us with 211 monthly observations for each country.

Insert Table 4 about here.

Table 4 summarizes the results, where the set of instruments (Model 1
and 2) is the same as the one we use to study the government forecasts.
Compared to the governments loss function, the degree of heterogeneity
is lower across the countries. The asymmetry parameter ranges between
0.15 (Canada) and 0.59 (France). The pooled coefficient of 0.40 indicates
that private-sector forecasters perceive a higher loss when overestimating
the fiscal balance compared to an underestimation of similar size. The
results for France, Italy, and the United Kingdom show that the point
estimates of the asymmetry parameter, α̂, are consistent with a symmetric
loss function, which corroborates the results based on the government

3A detailed documentation is available at http://www.consensuseconomics.com.
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forecasts. Compared to that, the results for Canada, Germany, and the
United Stated show an asymmetry parameter smaller than 0.50 indicating
that private-sector forecasters experience a higher loss when overprojecting
the fiscal balance compared to an underprojection. This result indicate that
the private-sector forecasters, as compared to governments, either target a
symmetric loss function or they submit conservative forecasts. One reason
might be that forecasters perceive that the private sector profits from
government investments. Hence, a positive surprise of the fiscal situation
is more acknowledged and less harmful as compared to negative surprises.
This result is supported by the findings based on the one-year-ahead
forecasts. Compared to government forecasts, the shape of the loss function
does not change with respect to the forecast horizon.

Interestingly, the rationality condition can be rejected under a symmetric
loss function for all countries based on private-sector forecasts. Compared to
that, a flexible loss function makes the private-sector forecasts look rational
for Germany and the United Kingdom in the case of current-year forecasts
as well as for Canada and the United States in the case of the one-year-ahead
forecasts. This also applies for the pooled one-year-ahead forecasts where
the rationality condition can be rejected under symmetric loss while not
under asymmetric loss. In this respect, the private-sector forecasts resem-
ble the governmental forecasts as a flexible loss function indicates forecast
rationality.

Insert Figure 3 about here.

Figure 3 illustrates the lin-lin loss function for the private-sector (black line)
and the government (grey line) for France, Germany, Italy, and the United
Kingdom, which are the four countries for which we have data for both
groups. While for France both loss functions look similar, other government
agencies perceive a higher loss when overpredicting the fiscal balance as
compared to the private-sector. The private-sector perceives, as compared
to the government, a higher loss when underpredicting the fiscal balance.
Private-sector forecasters, thus, seem to behave conservative in the sense
that a negative fiscal surprise is more harmful than a positive surprise.
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5 Concluding remarks

We have used fiscal balance forecasts published by 15 European economies
to uncover the loss function of governments. The results clearly suggest that
the shape of governments’ loss functions differs across European countries.
We have identified three groups of countries. The first group consists of
the Benelux and northern European countries, which incur a higher loss
when overpredicting the fiscal balance compared to an underprediction of
the same size. The second group comprises inter alia France and Germany,
whose government agencies’ seem to have a symmetric loss function. The
third group of countries comprises Greece and Italy, which incur a higher
loss when underpredicting the fiscal balance. We also have reported
how a fiscal rule, years of parliamentary elections, and a longer forecast
horizon affect the asymmetry of the loss function. Under a fiscal rule
government agencies experience a higher loss when overpredicting the fiscal
balance indicating that the implementation of a fiscal rule helps to promote
fiscal sustainability. Finally, an asymmetric loss function helps, as far as
current-year forecasts are concerned, in many cases to reconcile forecasts
with the rationality hypothesis.

We have also compared the governments’ loss functions with the loss func-
tions based on private-sector forecasts. While for France and the United
Kingdom the degree of asymmetry is comparable among government and
private-sector forecasts, the private-sector forecasters in general seem to be
more concerned when they expect a better fiscal situation compared to the
eventually realized situation. Our results, thus, suggest that government
forecasts are indeed different from the private-sector forecasts.

We have also found that estimating an asymmetric loss function tends to
favor budget balance forecasts towards rationality but does not always make
forecasts look rational. Yet, rejecting forecast rationality does not necessar-
ily imply that government agencies, in fact, publish irrational forecasts. Our
results merely demonstrate that, conditional on a specific functional form
of the government agencies’ loss function, forecasts in some cases remain
biased. This leaves two possibilities. One possibility is that government
agencies indeed deliver forecasts that are not consistent with forecast ratio-
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nality. Another possibility, though, is that the loss function is more general
than assumed under the null hypothesis of the J-test. It is interesting to
broaden in future research the class of admissible loss functions, probably
taking into account explicitly strategic motives of government agencies and
potential nonlinearities in the economic structure that do not arise because
of an asymmetric loss function.
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Table 1: Asymmetry parameter (lin-lin), current-year forecasts

Country α̂1 α̂2 α̂3 α̂4 J2(0.5) J3(0.5) J4(0.5) J2(α̂) J3(α̂) J4(α̂)
Austria .290* .290* .287* .274* 5.48 5.61 6.25 0.03 0.22 1.16
n = 31 (.08) (.08) (.08) (.08) [.06] [.06] [.04] [.86] [.64] [.28]
Belgium .258* .256* .215* .211* 7.33 10.09 10.50 0.13 2.70 2.94
n = 31 (.08) (.08) (.07) (.07) [.03] [.01] [.01] [.72] [.10] [.09]
Denmark .355 .328* .341* .341* 4.73 3.60 3.60 2.54 1.35 1.35
n = 31 (.09) (.08) (.09) (.09) [.09] [.17] [.17] [.11] [.25] [.24]
Finland .290* .223* .290* .264* 10.59 5.48 7.39 4.58 0.05 1.81
n = 31 (.08) (.07) (.08) (.08) [.01] [.06] [.02] [.03] [.82] [.18]
France .600 .602 .625 .629 1.43 4.62 4.99 0.30 3.12 3.44
n = 30 (.09) (.09) (.09) (.09) [.49] [.10] [.08] [.58] [.08] [.06]
Germany .568 .578 .576 .597 2.93 2.46 5.26 2.46 2.12 5.79
n = 37 (.08) (.08) (.08) (.08) [.23] [.29] [.07] [.12] [.15] [.02]
Greece .857* .863* .879* .879* 14.36 14.61 14.96 0.22 0.95 0.95
n = 28 (.07) (.07) (.06) (.06) [.00] [.00] [.00] [.64] [.33] [.33]
Ireland .419 .417 .417 .406 1.40 1.28 3.45 0.46 0.40 2.16
n = 31 (.09) (.09) (.09) (.09) [.50] [.53] [.18] [.50] [.52] [.14]
Italy .698* .734* .714* .730* 8.23 7.51 8.76 3.59 1.70 3.27
n = 43 (.07) (.07) (.07) (.07) [.02] [.02] [.01] [.06] [.19] [.07]
Luxembourg .194* .189* .147* .134* 11.83 13.40 13.89 0.24 2.57 3.45
n = 31 (.07) (.07) (.06) (.06) [.00] [.00] [.00] [.62] [.11] [.06]
Netherlands .400 .397 .355* .305* 2.02 9.54 13.36 0.46 5.73 10.04
n = 35 (.08) (.08) (.08) (.08) [.36] [.01] [.00] [.50] [.02] [.00]
Portugal .613 .625 .616 .628 2.86 1.89 3.55 1.47 0.41 1.85
n = 31 (.09) (.09) (.09) (.09) [.24] [.39] [.17] [.23] [.52] [.17]
Spain .419 .411 .415 .405 2.50 1.64 2.82 1.42 0.72 2.34
n = 31 (.09) (.09) (.09) (.09) [.29] [.44] [.24] [.23] [.40] [.13]
Sweden .344 .314* .290* .281* 6.23 8.27 8.32 2.72 4.57 5.24
n = 32 (.08) (.08) (.08) (.08) [.04] [.02] [.02] [.10] [.03] [.02]
UK .552 .607 .582 .614 6.56 4.99 8.34 7.85 5.49 8.40
n = 29 (.09) (.09) (.09) (.09) [.04] [.08] [.02] [.01] [.02] [.00]
Pooled .461 .452 .459 .457 46.86 15.36 22.37 41.42 11.90 18.18
n = 482 (.02) (.02) (.02) (.02) [.00] [.00] [.00] [.00] [.00] [.00]

Note: This table reports the estimates of the asymmetry parameter α̂ for
the current-year forecasts based on GMM. As instruments we consider a
constant (Model 1), a constant and the lagged actual value (Model 2), a
constant and the lagged inflation rate (Model 3), and a constant, the lagged
inflation rate and the lagged treasury bill rate (Model 4). J(0.5) denotes the
J-test for a symmetric loss function. J(α̂) denotes the J-test for a estimated
(unconstrained) lin-lin loss function. The J-test cannot be computed for
Model 1 because only a constant is used as an instrument. * = significantly
different estimate from 0.5 (symmetric loss function) on a one percent level.
n = number of observations.
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Table 2: Asymmetry parameter (lin-lin), one-year-ahead forecasts

Country α̂1 α̂2 α̂3 α̂4 J2(0.5) J3(0.5) J4(0.5) J2(α̂) J3(α̂) J4(α̂)
Austria .667 .705* .735* .745* 2.83 4.77 5.03 1.81 3.03 3.47
n = 18 (.11) (.11) (.10) (.10) [.24] [.09] [.08] [.18] [.08] [.06]
Belgium .722* .723* .977* .987* 3.58 5.10 5.57 0.04 56.06 109.9
n = 18 (.11) (.11) (.04) (.03) [.17] [.08] [.06] [.83] [.00] [.00]
Denmark .611 .770 .632 .638 6.90 2.30 2.57 7.86 1.46 1.79
n = 18 (.11) (.10) (.11) (.11) [.03] [.32] [.28] [.01] [.23] [.18]
Finland .389 .365 .325 .305 2.57 3.30 3.66 1.62 3.61 4.46
n = 18 (.11) (.11) (.11) (.11) [.28] [.19] [.16] [.20] [.06] [.03]
France .790* .798* .797* .987* 9.02 6.41 13.68 8.82 0.26 62.89
n = 19 (.09) (.01) (.09) (.03) [.01] [.04] [.00] [.00] [.61] [.00]
Germany .474 .465 .473 .468 2.58 0.28 1.68 2.46 0.24 1.64
n = 19 (.11) (.11) (.11) (.11) [.28] [.87] [.43] [.12] [.62] [.20]
Greece .706 .720* .713* .731* 3.18 3.00 3.40 0.57 0.27 0.97
n = 17 (.11) (.11) (.11) (.11) [.20] [.22] [.18] [.45] [.60] [.32]
Ireland .556 .583 .570 .579 2.56 1.80 2.31 3.02 1.85 2.74
n = 18 (.12) (.12) (.12) (.12) [.28] [.41] [.32] [.08] [.17] [.10]
Italy .632 .643 .634 .652 1.86 1.43 2.45 0.76 0.17 1.31
n = 19 (.11) (.11) (.11) (.11) [.39] [.49] [.29] [.38] [.68] [.25]
Luxembourg .444 .434 .429 .404 1.62 2.41 3.76 1.43 1.97 3.91
n = 18 (.12) (.12) (.12) (.12) [.45] [.30] [.15] [.23] [.16] [.05]
Netherlands .526 .699* .538 .542 7.61 3.21 3.82 10.92 2.98 3.57
n = 19 (.11) (.11) (.11) (.11) [.02] [.20] [.15] [.00] [.08] [.06]
Portugal .611 .625 .630 .635 1.52 1.88 2.22 1.03 1.35 1.65
n = 18 (.11) (.11) (.11) (.11) [.47] [.39] [.33] [.31] [.25] [.20]
Spain .667 .719* .850* .856* 3.07 3.69 3.71 2.40 9.48 9.97
n = 18 (.11) (.11) (.08) (.08) [.22] [.16] [.16] [.12] [.00] [.00]
Sweden .579 .612 .579 .586 2.60 0.49 1.28 2.87 0.02 0.76
n = 19 (.11) (.11) (.11) (.11) [.27] [.78] [.53] [.09] [.88] [.38]
UK .579 .647 .744 .759 4.03 5.36 7.30 4.76 9.15 9.99
n = 19 (.11) (.11) (.10) (.10) [.13] [.07] [.03] [.03] [.00] [.00]
Pooled .596* .618* .601* .609* 34.27 16.26 25.82 25.39 6.41 15.39
n = 275 (.03) (.03) (.03) (.03) [.00] [.00] [.00] [.00] [.01] [.00]

Note: This table reports the estimates of the asymmetry parameter α̂ for
the one-year-ahead forecasts based on GMM. As instruments we consider
a constant (Model 1), a constant and the lagged actual value (Model 2),
a constant and the lagged inflation rate (Model 3), and a constant, the
lagged inflation rate and the lagged treasury bill rate (Model 4). J(0.5)
denotes the J-test for a symmetric loss function. J(α̂) denotes the J-test
for a estimated (unconstrained) lin-lin loss function. The J-test cannot be
computed for Model 1 because only a constant is used as an instrument. * =

significantly different estimate from 0.5 (symmetric loss function) on a one
percent level. n = number of observations.
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Table 3: Robustness Tests: Ideology, Election and Fiscal Rule

Horizon Specification α̂1 α̂2 α̂3 α̂4 J2(0.5) J3(0.5) J4(0.5) J2(α̂) J3(α̂) J4(α̂)
right-wing .531 .538 .531 .531 15.81 1.02 1.10 15.51 0.41 0.50
n = 164 (.04) (.04) (.04) (.04) [.00] [.60] [.58] [.00] [.52] [.48]

current- centered .361* .326* .360* .333* 26.89 10.01 23.97 12.23 0.41 10.15
year n = 122 (.04) (.04) (.04) (.04) [.00] [.01] [.00] [.00] [.52] [.00]

left-wing .464 .461 .458 .457 9.34 16.34 18.13 7.96 14.99 16.54
n = 196 (.04) (.04) (.04) (.04) [.01] [.00] [.00] [.00] [.00] [.00]
right-wing .674* .712* .687* .701* 20.65 14.79 18.60 8.81 3.42 6.66
n = 98 (.05) (.05) (.05) (.05) [.00] [.00] [.00] [.00] [.06] [.01]

one-year centered .546 .565 .564 .565 9.80 9.57 9.64 9.89 9.71 9.74
ahead n = 66 (.06) (.06) (.06) (.06) [.01] [.01] [.01] [.00] [.00] [.00]

left-wing .559 .567 .559 .565 7.79 2.06 7.27 6.82 0.54 5.59
n = 111 (.05) (.05) (.05) (.05) [.02] [.36] [.03] [.01] [.46] [.02]
election .492 .489 .491 .491 19.12 9.86 10.57 18.74 9.77 10.42

current- n = 130 (.04) (.04) (.04) (.04) [.00] [.01] [.01] [.00] [.00] [.00]
year no election .449* .441* .447* .446* 29.40 9.38 15.06 24.23 5.40 10.53

n = 352 (.03) (.03) (.03) (.03) [.00] [.01] [.00] [.00] [.02] [.00]
election .694* .735* .695* .720* 15.67 10.89 14.67 6.19 0.00 4.16

one-year n = 72 (.05) (.05) (.05) (.05) [.00] [.00] [.00] [.01] [.96] [.04]
ahead no election .562 .576* .567 .571* 21.49 10.58 17.08 18.76 7.65 13.75

n = 203 (.03) (.03) (.03) (.03) [.00] [.01] [.00] [.00] [.01] [.00]
with rule .403* .388* .398* .397* 19.26 12.00 12.44 12.11 5.15 5.39

current- n = 133 (.04) (.04) (.04) (.04) [.00] [.00] [.00] [.00] [.02] [.02]
year without rule .495 .494 .495 .495 27.85 5.30 11.59 27.57 5.24 11.45

n = 349 (.03) (.03) (.03) (.03) [.00] [.07] [.00] [.00] [.02] [.00]
with rule .551 .563 .551 .555 11.39 1.83 5.73 10.51 0.72 4.58

one-year n = 109 (.05) (.05) (.05) (.05) [.00] [.40] [.06] [.00] [.40] [.03]
ahead without rule .627* .651* .646* .655* 23.01 20.10 25.11 13.55 11.28 15.26

n = 166 (.04) (.04) (.04) (.04) [.00] [.00] [.00] [.00] [.00] [.00]

Note: This table reports the asymmetry parameter for different sub-samples,
namely ideology, election and fiscal rule. For ideology, the governments are
separated according to Potrafke (2009), parliament elections are identified
according to Poplawski-Ribeiro (2009), and the date of the implementation
of a fiscal rule is drawn from EC (2009) and Schaechter et al. (2012). As
instruments we consider a constant (Model 1), a constant and the lagged
actual value (Model 2), a constant and the lagged inflation rate (Model 3),
and a constant, the lagged inflation rate and the lagged treasury bill rate
(Model 4). J(0.5) denotes the J-test for a symmetric loss function. J(α̂)
denotes the J-test for a estimated (unconstrained) lin-lin loss function. The
J-test cannot be computed for Model 1 because only a constant is used as
an instrument. * = significantly different estimate from 0.5 (symmetric loss
function) on a one percent level. n = number of observations.
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Table 4: Private-Sector Forecasts of G7 Countries

Current-Year Forecasts One-Year-Ahead Forecasts
Country α̂1 α̂2 J2(0.5) J2(α̂) α̂1 α̂2 J2(0.5) J2(α̂)
Canada .152* .104* 115.3 12.6 .261* .259* 49.2 0.95
n = 211 (.02) (.02) [.00] [.00] (.03) (.03) [.00] [.33]
France .592 .599 14.6 6.64 .289* .233* 47.7 22.2
n = 211 (.03) (.03) [.00] [.01] (.03) (.03) [.00] [.00]
Italy .502 .503 26.2 26.2 .431 .409 69.9 67.5
n = 211 (.03) (.03) [.00] [.00] (.03) (.03) [.00] [.00]
Japan .441 .493 81.1 75.3 .498 .350* 111.7 103.8
n = 211 (.03) (.03) [.00] [.00] (.03) (.03) [.00] [.00]
Germany .374* .372* 15.0 1.80 .327* .314* 33.8 7.50
n = 211 (.03) (.03) [.00] [.18] (.03) (.03) [.00] [.01]
United Kingdom .422 .422 5.22 0.06 .559 .562 8.04 5.22
n = 211 (.03) (.03) [.07] [.81] (.03) (.03) [.02] [.02]
United States .318* .274* 41.0 20.3 .379* .380* 12.3 0.01
n = 211 (.03) (.03) [.00] [.00] (.03) (.03) [.00] [.95]
Pooled .400* .397* 73.6 19.9 .392* .391* 70.9 1.63
n = 1.477 (.01) (.01) [.00] [.00] (.01) (.01) [.00] [.20]

Note: This table reports for the G7 countries the asymmetry parameter for
budget balance forecasts submitted by private-sector forecasters provided by
Consensus Economics. The time period spans May 1993 to December 2010.
As instruments we consider a constant (Model 1), a constant and the lagged
actual value (Model 2) for the current-year and one-year-ahead forecasts.
J(0.5) denotes the J-test for a symmetric loss function. J(α̂) denotes the
J-test for a estimated (unconstrained) lin-lin function. The J-test cannot
be computed for Model 1 because only a constant is used as an instrument.
* = significantly different estimate from 0.5 (symmetric loss function) on a
one percent level. n = number of observations.
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Figure 1: Realizations and Fiscal Balance Forecasts
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Note: This figure shows the current-year forecasts, one-year-ahead, and two-
years-ahead fiscal balance forecasts in percent of GDP (dotted line) pub-
lished by the official national government agencies. The solid line represents
the actual value of the fiscal balance in percent of GDP obtained from the
European Commission Ameco database.
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Figure 2: Loss Function, Robustness Tests
Panel A: Linear Loss Function
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Panel B: Quadratic Loss Function
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Note: This figure shows the lin-lin (Panel A) and quad-quad (Panel B) loss
function for government ideology, for years with and without a parliamen-
tary election, in times with and without a fiscal rule and for three different
forecast horizons (h = 1,2,3). The results are based on the current-year
forecasts and Model 1.
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Figure 3: Private-Sector vs. Government Loss Function
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Note: This figure shows the lin-lin loss function for those four countries
in which forecasts by government agencies (grey line) and private-sector
forecasters (black line) are available. The results are based on the current-
year forecasts and Model 1.
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