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Abstract

While fiscal forecasting and monitoring has its roots in the accountability of governments for the use of
public funds in democracies, the Stability and Growth Pact has significantly increased interest in
budgetary forecasts in Europe, where they play a key role in the EU multilateral budgetary surveillance.
In view of the increased prominence and sensitivity of budgetary forecasts, which may lead to them being
influenced by strategic and political factors, this paper discusses the main issues and challenges in the
field of fiscal forecasting from a practitioner’s perspective and places them in the context of the related

literature.

JEL code: H6; E62; C53.

Keywords: Fiscal policies; government budget; forecasting; monitoring.
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Non-technical summary

The accountability of governments for the use of public funds in democracies is at the root of budgetary
procedures and has ultimately led to the development of fiscal forecasting techniques. The Stability and
Growth Pact (SGP) has increased interest in fiscal forecasting in Europe, because budgetary forecasts
play a crucial role in the implementation of the European fiscal framework, with European Commission’s
forecasts pointing to risks to a government’s fiscal target potentially triggering procedural steps in the
Excessive Deficit Procedure (EDP). In view of the increased prominence and sensitivity of budgetary
forecasts this paper reviews the main issues in fiscal forecasting from a practitioner’s perspective, trying

to identify current challenges and to draw lessons from related literature.

Two broad topics emerging from the literature on fiscal forecasting are reviewed. First, the performance
of fiscal forecasters has been extensively scrutinised. Government targets have in particular been
criticised for being systematically biased as a result of setting unrealistic, politically motivated targets,
sometimes leading to claims that public finance projections in Europe should be produced by independent
authorities to avoid politically-motivated forecast biases. While the literature on forecast performance
broadly supports the view that fiscal forecasts prepared by governments tend to be biased, and inaccurate,
it seems that the causes for forecast errors have been insufficiently covered in literature, and in particular
their relation to the policy objectives served by fiscal forecasts and the forecasting procedures. Second,
much effort has been made in order to identify best forecasting practices. However no definitive
conclusions have been reached. This situation reflects the daily work of a practitioner, who must make
choices on forecasting procedures, and in particular on how to make consistent macroeconomic and fiscal
forecasts, on the extent to which fiscal forecasts should be based on judgement and expertise rather than
on econometric or modelling techniques, and on both the appropriate horizon and the level of

disaggregation of fiscal forecasts.

Overall, the main message that emerges from the review and the dilemmas faced by fiscal forecasters is
that, despite the importance of having reliable quantitative predictions, good fiscal forecasts are not
necessarily the best in the statistical sense, but they must allow for a thorough understanding of budgetary
developments and a sound basis for fiscal policy making. With this in mind one can easily understand the
rationale for the choices usually made by fiscal forecasters in terms of procedures, underlying fiscal
policy assumptions, forecast horizons or levels of disaggregation. Fiscal forecasting is more an art than a
science, but an art that should be to the benefit of informed fiscal policy discussions and sound fiscal
policy decisions, rather than an exercise that can be assessed only on the basis of a set of forecast

performance indicators.
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1 Introduction

The accountability of governments for the use of public funds is one of the achievements of democracy,
which is reflected in the elaboration and execution of public budgets. Accountability requires a clear
understanding of the impact of macroeconomic developments and discretionary government action on
both government revenue and expenditure. This has gradually led to the establishment of budgetary
procedures and institutions and eventually the development of fiscal forecasting and monitoring
techniques. Not surprisingly, therefore, fiscal forecasting and monitoring has always received attention
from policy makers, monetary policy authorities, international economic organisations, financial market

analysts, rating agencies, research institutions and the general public.

The Maastricht Treaty and the Stability and Growth Pact (SGP) have significantly increased interest in
fiscal forecasting and monitoring in Europe, as budgetary forecasts play a crucial role in the
implementation of the European fiscal framework. ' Article 104 (5) of the Treaty stipulates that “if the
Commission considers that an excessive deficit in a Member State exists or may occur, the Commission
shall address an opinion to the Council”, while the budgetary forecasts of the European Commission
(EC) are explicitly mentioned in the SGP as the relevant figures for assessing the temporary nature of an

excessive deficit.

In the context of the European Union (EU) multilateral surveillance framework, Member States submit
stability and convergence programmes to the Economic and Financial Affairs Council of the European
Union (ECOFIN) and the EC once a year. > The programmes are prepared by the ministries of finance,
and include fairly detailed forecasts for the key macroeconomic and budgetary variables covering the
current year and at least the forthcoming three years. They also describe the main exogenous assumptions
and the fiscal policy measures underlying the projections, and provide information regarding the effect of

population ageing on public finances, and on the implemented and planned structural reforms.

The EC thoroughly assesses the stability and convergence programmes of Member States, referring to its
own forecasts as benchmark. It tries to evaluate whether the official budgetary targets and assumptions
are realistic in the light of the most recent information and the planned fiscal policy measures. More

importantly, it also assesses whether the Member States risk breaching the Treaty’s 3% of GDP reference

" The SGP initially consisted of Council Regulation No 1466/97 of 7 July 1997 on the strengthening of the surveillance of
budgetary positions and the surveillance and coordination of economic policies, Council Regulation No 1467/97 of 7 July 1997
on speeding up and clarifying the implementation of the excessive deficit procedure and the Resolution of 17 June 1997 on the
SGP. On 23 March 2005 the European Council endorsed a report entitled “Improving the implementation of the Stability and
Growth Pact”, which is now an integral part of the Pact. On 27 June 2005 the Pact was complemented by Council Regulation No
1055/2005 amending Regulation No 1466/97 and by Council Regulation No 1056/2005 amending Regulation No 1467/97.

2 The EU Member States also submit to the Council and the EC Excessive Deficit Procedure notifications twice a year by the end
of March and September in the European fiscal policy framework. They include the forecasts on nominal GDP, government net
borrowing/net lending, total revenue, total expenditure and gross debt for the current year and possible revisions to the past data.
Regarding the requested information see in more detail the revised code of conduct on the content and format of the stability and
convergence programmes (see European Commission 2002 and 2005a for details).
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value for the deficit, and/or other additional commitments. The stability and convergence programmes are
then discussed in detail by the Economic and Financial Committee (EFC) and the ECOFIN Council.
Finally, the Council of the EU delivers an opinion on the various programmes based on the

recommendation of the EC and consultations with the EFC.

Budgetary forecasts play an important role in the European System of Central Banks (ESCB) and the
European Central Bank (ECB). They provide important input to economic and inflation projections in the
context of both the Eurosystem’s staff’s and the ECB’s staff’s macroeconomic projection exercises. The
main purpose is to evaluate the impact of fiscal policies on economic activity and price formation, thereby
contributing to monetary policy decision making. The independent budgetary forecasts also enable the
ECB and the national central banks to identify possible risks underlying the official fiscal plans and to

participate in discussions at national, European and international levels.

Budgetary forecasts are also part of the bi-annual macroeconomic projections of the Organisation for
Economic Cooperation and Development (OECD) and the International Monetary Fund (IMF). They are
reported in the IMF country reports under IMF article IV consultations and the OECD country surveys,
and allow for recommendations to individual countries on structural fiscal policy. National research
institutes prepare and publish budgetary forecasts with the aim of actively taking part in the domestic
economic and fiscal policy discussions. Financial institutions and rating agencies producing their own
independent fiscal forecasts provide insight on national economic developments and prospects and
together with other factors influence portfolio allocations, rating decisions, and ultimately government

bond prices.

Since national governments express their views about the outlook for fiscal policy in the form of annual
targets and plans rather than projections or forecasts, the activities of revenue estimation and spending
planning are key in the elaboration of annual budgets and the determination of (multi-annual) targets. In
contrast, all other institutions involved in fiscal forecasting (EC, ECB, National Central Banks, OECD,
IMF, national research institutes, financial institutions and rating agencies) aim to assess whether public
finances are developing in line with official budgetary targets, and to provide a timely warning when they
are moving away from those targets. Governments’ fiscal policies come under particular scrutiny, and
deviations of actual paths of key fiscal variables from those initially planned may spark a great deal of

debate and criticism.’

Government targets/forecasts have often been criticised for being systematically biased, usually as a
result of setting unrealistic, politically-motivated targets (Strauch et al., 2004, Moulin and Wierts, 2006).
Jonung and Larch (2006) claim that in some euro area countries biased forecasts (targets) by the

governments have played an important role in the generation of excessive deficits in the past. Thus, they

3 Of course, ministries of finance also monitor government revenue and expenditure developments regularly and typically come
up with proposals for supplementary budgets in case deviations from governments’ annual targets become evident during the
year.
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claim that public finance projections in Europe should be produced by independent authorities to avoid

politically motivated forecast biases. *

This claim is far from being widely shared by the forecasting community. Fiscal forecasting is a
complicated activity involving the need for extensive knowledge of national institutions, data, and other
country-specific factors. > Most studies on forecast track records tend to signal that projections by the EC
for European countries are the most accurate within international organisations publishing fiscal forecasts,
due to its being an independent authority. ¢ Nevertheless, some recent research (Bruck and Stephan 2006)
has challenged EC projections for presenting a number of shortcomings, including the correlation of
forecast errors with the political cycles of a number of countries. Even though the results in the latter
paper could certainly be discussed, it is true that caution has to be exercised when assessing fiscal forecast

performance and biases. ’

As an illustration, the behaviour over time of the EC and government budget balance projections/targets
is shown in Figure 1. The figure shows EC projected paths and government targets for the period 1999-
2006. An apparent pattern may be observed, as both sets of projections/targets share an optimistic bias in
periods of budget balance deterioration and a pessimistic bias during periods in which the budget balance
improved. This common pattern cannot be detached from the poor record by the forecasting community

in anticipating turning points in economic activity.

In view of the increased prominence and sensitivity of budgetary forecasts this paper reviews the main
issues in fiscal forecasting from a practitioner’s perspective, trying to identify current challenges and to
draw lessons from the literature. After a brief review of the main topics in the literature in Section 2,
Section 3 examines the measurement of fiscal forecasting performance. It discusses in Section 4 the main
decisions forecasters have to take when designing their forecasting tools. These concern the forecasting
procedures, the forecasting horizon, the level of disaggregation and how to deal with underlying fiscal
policy assumptions. Section 5 provides conclusions. The paper contains an extensive and up-to-date

section with relevant bibliographical references.

4 The topic of an independent authority in charge of fiscal (and macroeconomic) projections has recently received a great deal of
attention (see for example the CEPR book by Fatas et al. 2003).

5 Along these lines, see the general discussion and comments included in the paper by Jonung and Larch (2006) (in particular
pages 530 and 531). In a related fashion Giles and Hall (1998) argue for an increase in transparency on assumptions underlying
budgetary projections to allow for public debate and public opinion pressure rather than the creation independent institutions.

6 As for example Artis and Marcellino (2001), Keereman (1999) and Melander et al. (2007).

7 While claiming that they analyse the properties and determinants of government deficit forecasts by national authorities, Bruck
and Stephan (2006) de facto use forecasts prepared by the EC as the basis for their analysis (p. 4). Thus, their claim that “The
[Stability and Growth] Pact created incentives for governments to mislead their electorates about budget deficit forecasts,
especially in the run up to elections” (p. 12) if valid, would apply to the independent projections prepared by the EC. This result,
framed in the light of the available literature on the properties of EC government deficit forecast errors is surprising and
debatable to say the least.
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Figure 1: European Commission government deficit projections for the euro area (left panel) and
aggregation of euro area governments’ targets (right panel), by exercise (spring, autumn) and horizon
(current year, one year ahead), as a percent of GDP.
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Notes: projected changes as published at the time by the respective institutions are applied to base year budget deficits for year t as published in the
first release of the EDP notification for year t (estimate published in March/April of year t+1 for year t). The projection error is defined as A, - F; (A,
actual value, % of GDP, F, projected value).

Sources: for EC forecasts the EC Spring and Autumn issues of the publication “Public Finances in EMU”, various years. Government projections
are targets published in the Updated Stability and Convergence programs, in most cases published in Autumn of each year t.

2 Main topics in the literature

Institutional factors largely determine the objectives of budgetary forecasts. These also influence the main
topics addressed in academic literature. The legal requirement for the US states to stick to a balanced
budget at the end of the fiscal year has supported an abundant strand of research on fiscal forecasting in
the US. In Europe, more recently, the need to monitor whether the EU Member States comply with the
Maastricht Treaty’s and the Stability and Growth Pact’s budgetary requirements has recently sparked

academic interest in fiscal forecasting.

§ almost all

Given the role played by both revenue and expenditure forecasts in budgeting processes,
national fiscal policy agencies have implemented some kind of forecasting procedure based on either
judgement, simple regression equations, time series methods, structural macro-econometric models, or,
more commonly, some combination of different alternatives. The need to design a procedure flexible
enough to accommodate the day-to-day requirements of fiscal policy decision-making tends to create
tensions with the use of appropriate tools. This trade-off has guided practitioners and scholars in the

discussion of which procedure would best fit policy requirements and formal correctness.

8 An overwhelming majority of the existing papers dealing with short- and medium-term fiscal projections or attempting to
assess the effect of the cycle on the budget focus on government revenues, in particular on important items such as Wage Taxes,
Sales Taxes or Value Added Taxes, and Social Contributions (see Lawrence et al., 1998, and Van den Noord, 2000). However, it
is not unusual to see short-term forecasting models of the spending side of the budget as, for example, in Mandy (1989) for
unemployment insurance funds, or Tridimas (1992), Pike and Savage (1998), Sentance et al. (1998), and Giles and Hall (1998)
for an integrated view of both revenue and spending sides. This is even more common as regards long-term projections of social
spending (see for instance, Franco and Marino, 2004) which try to evaluate the impact of population ageing on fiscal
sustainability.
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With these tensions in mind, we detect two main themes discussed in the related literature. Firstly, some
papers discuss the appropriate procedures for fiscal forecasting, in many cases by means of accuracy
comparisons. Secondly, conditional on a given procedure, other papers discuss the properties of the

produced forecasts, in terms of (systematic) biases and violation of the rationality hypothesis.

From a study of the available literature it is not clear which method fiscal and monetary authorities,
international economic organisations, financial market analysts, rating agencies or research institutes
should be adopting when preparing their forecasts. Bretschneider et al. (1989) compare the forecasting
accuracy of different forecasting methods. On the basis of their results, they favour a combination of
judgement and simple econometric equations, against time series and complex econometric models. They
suggest that the main reason for this is the knowledge of special events State revenue forecasters might
have. Grizzle and Klay (1994) also show evidence for combining judgement and simple methods against
more complicated or automated techniques. In the same vein, Lawrence er al. (1998) back simple
regression methods on the basis of transparency. Baguestani and McNown (1992), and Nazmi and
Leuthold (1988), still ascertain time series techniques as viable for tax receipts forecasting, while
Fullerton (1989) and Litterman and Supel (1983) provide some evidence to support the combining of

different forecasting techniques.

Pike and Savage (1998), Sentance et al. (1998), Cao and Robidoux (1998), Giles and Hall (1998), and
Willman et al. (2000) present the fiscal side of structural macroeconomic models. Macroeconomic
models as iteration tools for preparing the budgetary forecasts allow for estimating the effects of fiscal
policy on economic activity. Moreover, they guarantee the consistency between the macroeconomic,
inflation and budget projections. However, it is often the case that such models are too aggregated to
produce sufficiently detailed government revenue and expenditure projections, which are necessary for a

thorough assessment of public finances. ’

Some international organisations have chosen to follow an iterative process to overcome the shortcomings
related to the use of large scale macroeconomic models in the context of the forecast exercises. This has
been done by linking the independent macroeconomic models and sufficiently detailed satellite fiscal
models together so that a high — if not full — degree of consistency is achieved in the final forecasts (see
European Central Bank, 2001) while allowing at the same time for the high level of disaggregation of

revenue and expenditure needed for budgetary forecasting and fiscal policy assessment.

Conditional on a given procedure, a great deal of literature has analysed the potential bias the political
and institutional process might have on revenue and spending forecasts (Auerbach, 1995 and 1996,
Plesko, 1988, Feenberg et al., 1989, Bretschneider et al., 1989, Shkurti and Winefordner, 1989, Cassidy
et al., 1989, Bruck and Stephan 2006, Jonung and Larch 2006), and the nature and properties of forecast

9 For a discussion on fiscal blocks in leading macroeconomic models see Bryant and Zhang (1996a and 1996b), European
Commission’s QUEST model in Roeger and in’t Veld (1997), IMF’s MULTIMOD in Laxton et al. (1998), and Eurosystem
models in Fagan et al. (2001) and Fagan and Morgan (2005).
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errors within national states (Cohen and Follete, 2002, Campbell and Ghysels, 1995, Jennes and
Arabackyj, 1998, Auerbach, 1999, Gentry et al., 1989, Fullerton, 1989, Melliss, 1996, Melliss and
Whittaker, 1998, Baguestani and McNown, 1992, Miihleisen et al., 2005, Moulin and Wierts, 2006,
Strauch et al. 2004) and international organisations (Artis and Marcellino, 1998 and 2001, Pons, 2000,
Keereman, 1999, or Golosov and King, 2002). The main lessons we can draw from this strand of
literature are that: (i) there is evidence of the existence of systematic political and institutional bias in
revenue forecasting in the case of European countries, while the evidence for the US is mixed; (ii)
forecast quality deteriorates with the length of the forecasting horizon; (iii) forecasts from independent,
competing agencies tend to increase forecast accuracy (see also Giles and Hall, 1998); (iv) nevertheless
information matters, as outside forecasts (from independent forecasters) tend to be less accurate than
inside forecasts (from staff of the relevant organisation); (v) unforeseeable policy decisions and

institutional changes have a significant impact on forecast error patterns across time.

In Section 3 and Section 4 we elaborate on the two topics identified from the related literature: (i) the

performance of fiscal forecasters; and (ii) the appropriate procedures for fiscal forecasting.

3 The measurement of forecasting performance: is there something to be learnt from the literature

on fiscal forecast errors?

In the academic literature there is a wealth of papers evaluating forecast records, more often for the
macroeconomic side of the economy than for the fiscal side. Any accuracy comparison has to be taken
with caution. Firstly, the information set available when generating real-time forecasts tends to be much
smaller than that available when performing ex post comparisons. For example, GDP revisions, lags in
the availability of fiscal data, or frequent revisions, and, most importantly, changes in announced policy
actions or the appearance of non-announced policy measures, makes necessary a careful check of the
information available when preparing forecasts, so that the evaluation is fair and informative. Secondly,
evaluating point forecasts of certain variables (such as Net Lending/Borrowing of the General
Government) does not permit a comprehensive assessment of a set of projections where all economic and

fiscal variables are jointly determined.

Evaluating forecast accuracy might still be a crucial element of forecasting procedures. It is relevant for
monitoring purposes, and allows for improving forecasts by learning from past errors. Sizeable,
systematic or biased forecast errors in certain items would presumably allow fiscal analysts to identify
weaknesses in their forecasting procedures, in terms of methods, discussions or decision-making

processes.

What can one learn from the literature analysing fiscal forecast errors by international organisations and
governmental bodies? From a theoretical point of view (see, for example, Musso and Phillips, 2002, or

Auerbach, 1999) a series of forecast errors should be analysed on three fronts: unbiasedness, efficiency
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and accuracy. Obviously, in addition to the historical examination of forecasting performance, a real-time

forecaster would need to understand the causes for short-run errors.

As an appetizer, Figure 2 shows the distribution of government budget balance forecast errors — taken
form the EC spring and autumn projections — for the pool made of 15 European countries. '° The figure
presents the statistical distribution of projections errors and its evolution by vintage, which is a
presentation not found in other studies. The distribution of projection errors appears to be slightly twisted
to under-prediction of budget balances, which might be evidence for the presence of bias in the pool. This
seems to be particularly true for current year autumn projections. In addition, there seems to be some
evidence for increased accuracy across consecutive vintages. Real GDP growth projection errors (Figure
3), which are tilted to the downside in autumn current year forecasts, may explain the under-prediction of

current year budget balances in autumn.

Figure 2: Distribution of budget balance projection errors, % of GDP. Pool sample, EC projections, 1999-
2006.

One-year-ahead, spring One-year ahead, autumn Current year, spring Current year, autumn
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Sources: authors’ calculations on the basis of data taken from the EC Spring and Autumn issues of the publication “Public Finances in EMU”,
various years. The projection error is defined as At - Ft (At actual value, %GDP, Ft projected value).

Figure 3: Distribution of real GDP growth errors. Pool sample, EC projections, 1999-2006.
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Sources: authors’ calculations on the basis of data taken from the EC Spring and Autumn issues of the publication “Public Finances in EMU”,
various years. The projection error is defined as At - Ft (At actual value, percentage growth, Ft projected value).

10 The pool includes the Member States (EU15) prior to the 2004 EU enlargement (Belgium, Germany, Greece, Ireland, Spain,
France, Italy, Luxembourg, Netherlands, Austria, Portugal, Finland, Denmark, Sweden, and the United Kingdom).
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Bias

As Auerbach (1999) argues, if the costs of forecast errors were symmetric (i.e. if positive errors were as
bad as negative errors), the forecasts should present no systematic bias (i.e. on average the forecast error
should not differ significantly from zero). There are, however, reasons to presume that the loss functions
of governments may not be symmetric. For instance, a government would tend to overestimate a deficit
when the loss of an underestimation is greater (for example for a conservative, stability-oriented
government, Bretschneider er al., 1989). Public authorities may have an interest in presenting a
pessimistic forecast to build in a safety margin that would allow them to meet bu