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Abstract

D/97/04.04.01/2022

This study presents an ex-post evaluation of the short-term fiscal forecasts prepared for the central gov-
ernment budgeting in Finland, a Member State of the EU and the Economic and Monetary Union (EMU).
The analysis relies on a unique dataset including forecasts of the general government balance-to-GDP
ratio, debt-to-GDP ratio, and expenditure-to-GDP ratio. The official forecasts by the Ministry of Finance
are compared with those of other key forecasters of Finnish public finances. The dataset covers the period
from 1997 to 2021, which is the longest period analyzed in the Nordic fiscal forecast literature so far. Also,
the set of variables analyzed is expanded compared to the previous literature. | find that, on average,
there is bias towards pessimism in the general government balance-to-GDP ratio forecasts by the Ministry
of Finance and other key forecasters if the year-ahead forecasts for non-crisis years are considered. In
addition, similar bias is detected in the current-year forecasts for fiscal balance-to-GDP ratio by the Min-
istry of Finance and the OECD. No statistically significant bias is detected in debt-to-GDP or expenditure-
to-GDP forecasts. The mean absolute errors of the Ministry of Finance and the other forecasters were
large on average and statistically significant in most cases. The Ministry of Finance’s forecasts do not con-
tain more bias than those of the other forecasters. In addition, the Ministry of Finance’s forecasts are as
accurate or inaccurate as those of the other forecasters, except for the fact that the naive forecasts and
the OECD debt forecast are more inaccurate in some cases.
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1 Introduction

Fiscal forecasts play a significant role in policymaking. In Finland, the short-term fiscal forecasts produced by the Minis-
try of Finance (MoF) are used by the government in state budget planning. The official forecasts also play a key role
when fiscal policy reactions to various macroeconomic shocks are planned. Systematic biases and large inaccuracies in
the official forecasts make it more difficult to exercise appropriate fiscal policy. This weakens the policy credibility.
Therefore, it is essential to evaluate the government's fiscal forecast errors. In recent years, the global economy has
encountered a large shock caused by Covid-19. The fiscal policy response to the crisis has been substantial worldwide
as well as in Finland. A better understanding of the quality of the official fiscal forecasts would help the Independent
Fiscal Institutions (IFl) to give sharper advice to policymakers in crisis situations. Also, the results of ex-post analysis may
help the MoF and forecasters in general to develop their forecasts towards better accuracy and less bias. In the public
discussion, the forecasts of the MoF are compared to those of international organizations as well as the Finnish key
forecasters. Sometimes the forecasts by various institutions differ from each other by several percentage points and
the outlook of the MoF is questioned. Therefore, it is important to know whether any forecaster outperforms another
in ex-post forecast comparison.

Assessing the reliability of macroeconomic and fiscal forecasts has become an important topic in international lit-
erature since the forecasts play a key role in the EU fiscal policy rules (see e. g. Frankel and Schreger, 2013; Merola and
Perez, 2013; Cronin & McQuinn, 2023; Gilbert and de Jong, 2017). The member states have agreed to revise the rules
in 2024%. In the old rules, the forecasts are essential for the European Commission’s supervision since the Excessive
Deficit Procedure (EDP) can be activated if the fiscal balance-to-GDP ratio is forecast to exceed the 3% limit. In the new
rules, there are no major changes in this respect, which means that fiscal forecasts remain an important topic.

This paper evaluates the official Finnish fiscal forecasts from two important perspectives. First, are there systematic
overestimations or underestimations (bias) in fiscal forecasts? Second, how inaccurate are the fiscal forecasts? The
above questions are first assessed regarding the Ministry of Finance, after which comparisons are made to determine
whether the Ministry of Finance performs significantly differently from the other forecasters.

To address these questions, a novel dataset is constructed. | use data from the autumn forecasts by the Ministry of
Finance and other key forecasters from 1997 to 2021. The research period is relatively long compared with the previous
literature and includes different macroeconomic shocks that the forecasters have confronted. During the research pe-
riod, there were the change of exchange rate regime from the Finnish markka to the euro, the dotcom bubble, the
global financial crisis, the debt crisis in the euro zone, and Covid-19. | compare the MoF to institutes that are well-
established as economic forecasters and whose forecasts are available for the research period. They are the European
Commission, the Bank of Finland, the ETLA Economic Research (Etla), and the Organization for Economic Co-operation
and Development (OECD). The data used in this report covers the key variables of general government finances: the
GDP ratio of general government expenditure, fiscal balance (net lending or borrowing), and debt. In the analysis | focus
on the data on forecast errors, which are calculated as a difference between the forecast for the reference period and
the outturn data collected 6 to 8 months after the reference period, depending on the publication schedules of Statistics
Finland. This is because the outturn data is subject to revisions.

The measures used in the analysis are common in the literature evaluating the goodness of out-of-sample forecasts
(see e. g. Jiao et al., 2022; Fortin et al., 2020; Boot & Pick, 2020; Reifschneider & Tulip, 2019; Duncan & Martinez-Garcia,
2019).

The main contributions of this paper are the following: (1) | expand the set of variables to be assessed and utilize
the longest dataset in the Nordics so far for the purpose of exploring the official fiscal forecasts’ quality; (2) | carry out
the first long-term comparison with other key forecasters producing economic forecasts for Finland.

| find that there is bias towards pessimism in the general government balance forecast by the Ministry of Finance
and the other key forecasters if | omit the large outliers of the crisis years of 2009 and 2020. In addition, bias is detected
in the current-year forecasts for the fiscal balance-to-GDP ratio by the Ministry of Finance and the OECD. No statistically
significant bias is detected in debt-to-GDP or expenditure-to-GDP forecasts. The MoF’s forecasts do not contain more
bias compared with the others. The Ministry of Finance’s forecasts are as inaccurate as those of the other forecasters,
except for the fact that the naive forecasts and the OECD debt forecast are more inaccurate. Some of the forecast errors
are very large and related to the errors made in the short-term GDP growth forecasts. The findings show that there is
still room for improvement in the forecasting methods.

1 See the communication of the European Commission of 23 April 2023 https://ec.europa.eu/commission/presscorner/de-
tail/en/ganda 23 2394 and of 10 February 2024 https://www.consilium.europa.eu/en/press/press-releases/2024/02/10/eco-
nomic-governance-review-council-and-parliament-strike-deal-on-reform-of-fiscal-rules/.
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The remainder of this paper is organized as follows. The next section presents the previous literature. The third section
presents the data used in this study. The fourth section presents the ex-post evaluation of the forecast accuracy and
bias. The fifth section summarizes the conclusions. The Appendixes contain supplementary material.

2 Previous literature

2.1 Fiscal forecasting errors

There are some ex-post evaluations available of the Finnish official budgetary forecasts from the past few decades.
These forecasts have been assessed in international comparisons where the role of Finnish fiscal forecasts is often im-
possible to identify in a group of country-level forecasts (see e. g. Cronin & Mclnerney, 2023; Beetsma et al., 2023;
Frankel, 2011). In some reports, Finnish fiscal forecast data are the main topic, but the sample is often short (see e. g.
National Audit Office, 2016; IMF, 2015). A larger strand of literature evaluates the fiscal forecasts of large international
institutions such as the International Monetary Fund (IMF), the OECD, the World Bank, the Economic Intelligence Unit
(EIU), and the European Commission (see e. g. Beaudry & Willems, 2022; Rybacki, 2021; Gatti et al., 2024; Gilbert & de
Jong, 2017, Estefania-Flores et al., 2023; Cronin & Mclnerney, 2023).

In the existing literature, the length of the forecasting horizon varies, depending on the setting of the research ques-
tions. Forecast horizons are typically divided into short-term (up to one year ahead), medium-term (two to five years
ahead), and long-term (beyond five years) as Leal et al. (2008) point out. In studies concerning short-term fiscal fore-
casts, the focus is on the annual budgeting (see e. g. Beetsma et al., 2023; Cronin & McQuinn, 2021; Fioramanti et al.,
2016). Assessments covering medium-term forecasting horizons are linked to fiscal strategies for the medium term and
fiscal sustainability (see e. g. Estefania-Flores et al., 2023), but long-term projection evaluations are also linked to fiscal
sustainability (see e. g. Morikawa, 2022).

In the existing literature, ex-post evaluations have been examined from three different perspectives: (un)biased-
ness, accuracy, and effectiveness (Musso & Philips, 2002). The existing reports discussing Finnish fiscal forecasts have
mainly examined unbiasedness and accuracy but with short samples (National Audit Office, 2016; IMF, 2015; Lahtinen
et al., 2009). The information efficiency of Finnish fiscal forecasts has not been examined previously since the analysis
requires parametric methods and longer samples (see e.g. National Audit Office, 2018; Keereman, 1999; Auerbach,
1999).

As a general conclusion, the empirical results of biasedness and accuracy of fiscal forecast evaluations depend on
the sample of countries and the time period. However, a quite typical and universal finding is over-optimism of forecasts
during times of economic crisis. Another typical and universal finding is that forecasts become more inaccurate the
longer the forecast horizon, which also applies to other forecasts than fiscal forecasts (see e. g. Frankel, 2011; Giovanelli
& Pericoli, 2020).

In the previous literature, the scale of fiscal forecast errors has been documented in several research studies. Jalles
et al. (2015) studied the accuracy and unbiasedness of fiscal balance forecasts by private forecasters in advanced and
emerging economies during the years 1993—-2009. The mean absolute error, which reflects the accuracy, was 1.33 (0.68)
percentage points in advanced economies for the year ahead (current year) and higher, 2.38 (1.75), in emerging econ-
omies. They detected that the bias toward optimism was smaller in advanced economies than in emerging economies
(0.15 vs. 0.62) for the full sample. They also found that the optimistic bias also remained in contemporaneous t+0 fore-
casts in emerging economies (-0.50 percentage points) but not in advanced economies (0.01 percentage points). Fiora-
manti et al. (2016) studied the European Commission’s forecasts for fiscal balance. The mean absolute error for the year
ahead (current year) was 1.40 (0.93) for Finland during 1995-2014 and lower, 0.90 (0.51), for the eurozone during 1998—
2014. This indicates that it could be more difficult for the European Commission to forecast the public finances of Finland
than those of the rest of the eurozone countries. As the Finnish economy is a small open economy, the fluctuation in
the business cycles can be higher than in larger economies. Giuriato et al. (2016) found national governments’ forecasts
in the Stability and Convergence Programmes (SCP) for fiscal balance to be biased towards optimism in the EU during
1999-2013 by 0.31 and 0.24 percentage points for the t+1 and t+0 horizons, respectively. However, according to Giu-
riato et al. (2016), Finland, Denmark, and Germany are the only countries which display prudence in their fiscal forecasts
while drafting the budget.

Cronin and McQuinn (2023) studied the debt-to-GDP forecasts in the SCPs of the EU member states and found an
underestimation of an average of 1.029 percentage points in the year-ahead forecasts and an overestimation of 0.592
percentage points in the current-year forecasts during 2012—-2019. The expenditure-to-GDP forecast errors are rarely
studied. Beetsma et al. (2023) found that the EU countries had underestimated the expenditure-to-GDP ratios in the
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year-ahead forecasts on average by 0.14 percentage points. Giuriato et al. (2016) found that the expenditure forecasts
presented by 13 national governments in the EU during 1999-2013 were overestimated on average by 0.37 and 0.62
percentage points on the t+1 horizon and the t+0 horizon, respectively.

2.2 Causes of fiscal forecast errors

A large strand of literature investigates the causes of fiscal forecast errors. Auerbach (1995) divided the causes of errors
into three different categories: 1) political, 2) economic, and 3) technical errors. Political errors arise when the impacts
of policy changes are not incorporated into a forecast, or a policy change already assumed in the forecast is cancelled.
Economic errors arise from errors in the forecasts on macroeconomic variables, such as errors in cyclical forecasts (see
e.g. Beetsma et al., 2023) or errors in inflation forecasts (see e.g. Hadzi—Vaskov et al., 2023). According to Auerbach, the
rest of the errors are of technical nature. Some factors are not compatible with the framework determined by Auerbach.
For example, the poor quality of economic institutions is a factor studied by von Hagen (2010).

Some of the existing research investigates the possibility of government agency bias, i.e. the phenomenon where
the forecasts prepared by the government agencies are more biased than those of the private sector or other independ-
ent institutions (see e. g. Jonung & Larch, 2006; Krol, 2014). Keereman (1999) suggested that the bias in budgetary
forecasting could come from political motivations: there could be an incentive to build a safety margin to meet budget-
ary targets, also in case of slippage in government revenues or expenditures. According to Leal et al. (2008), the existing
research has found that this kind of behaviour is more typical in the EU than in the US.

One possible source of bias in the EU is the fiscal policy rules agreed as part of the Maastricht Treaty and the Stability
and Growth Pact (SGP). Assessing the official fiscal forecasts of the EU member states and the European Commission in
this context has become an important topic in research literature. The fiscal policy rules set out in the SGP impose
restrictions on the general government deficit-to-GDP and debt-to-GDP ratios.? There is evidence that some of the EMU
member states have presented over-optimistic forecasts when there is the risk of breaking the rules (see e. g. Frankel
and Schreger, 2013; Merola and Perez, 2013) or when the Maastricht Treaty threshold values have already been ex-
ceeded in the previous period (Cronin & McQuinn, 2023)3. Also, Gilbert and de Jong (2017) showed evidence that the
European Commission’s forecasts” are biased upwards when national governments expect European fiscal rules to bind
(for fiscal balance and other related variables). The rules have failed to prevent the eurozone countries from running
deficits and accumulating debt, and hence, the member states have recently agreed to amend the fiscal rules. In the
new fiscal rules agreed at the beginning of 2024°, the reference values of debt and deficit remain the same, but the
focus is on debt sustainability and net expenditure, which is a concept quite similar to the expenditure benchmark in
the old rules. Hence, the forecasts of these variables (GDP ratios of debt, fiscal balance, and expenditure) are still im-
portant variables in the context of the new fiscal rules.

Beetsma et al. (2019) analyzed the fiscal forecasts in the Stability and Convergence Programmes (SCP) of various
countries, including Finland, and found that the presence of a fiscal council is associated with more accurate and possibly
less optimistic fiscal forecasts, as well as greater compliance with fiscal rules.

The other domestic forecasters and large international organizations such as the OECD and the European Commis-
sion are seen as reference forecasters to the official forecasts in the public discussion. In the forecast evaluation litera-
ture, they are used as benchmarks. Auerbach (1999) pointed out that there is a risk that the possible bias of government
agencies’ forecasts could spread indirectly to other private forecasters as well, if they had incentives not to deviate from
the “consensus” estimates too much, or private forecasters had little independent information. Merola and Perez (2013)
found evidence of political biases spreading into the forecasts of independent forecasters in their empirical study of the
EU countries during 1999-2007.

Despite the interest towards reference forecasters, there is only a handful of forecast comparisons between the
Finnish MoF and reference forecasters available. The IMF (2015) compares the general government balance forecast of
the Ministry of Finance with the forecasts of some other forecasters® over a period of only two years (2012 and 2013),

2 An EU Member State with excessive deficits and debts may be subject to the disciplinary procedure set out in the Maastricht
Treaty. It should be added, however, that the sanctions set out in the EU law have never been applied.

3 Cronin and McQuinn show this with the SCP forecast data on the debt-to-GDP ratio.

4 The national officials supply information to the European Commission while the Commission is preparing its forecast.

5 Economic governance review: Council and Parliament strike deal on reform of fiscal rules, 10 February 2024 https://www.consil-
ium.europa.eu/en/press/press-releases/2024/02/10/economic-governance-review-council-and-parliament-strike-deal-on-reform-

of-fiscal-rules/
6 The Bank of Finland, Etla, the Labour Institute for Economic Research LABORE (Labore), the OECD, and the IMF.
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but the sample is very short, and the results cannot be generalized. There are some studies available that compare
domestic short-term macroeconomic forecasts (see e. g. National Audit Office, 2018).

For other countries, there are some recent studies of this subject available. Based on Japanese data, Morikawa
(2022) compared the business cycle forecasts of academic researchers, professional forecasters in private institutes,
and government institutes. The study shows that the economic growth forecasts by academic researchers are less up-
ward biased than those by the government.

Some recent empirical research studies have examined economic errors and found that fiscal forecast errors are at
least partly explained by or associated with errors in business cycle forecasts. Some find relevance of forecast errors for
real GDP growth or output gap (Cronin & McQuinn, 2023; Cronin & Mclnerney, 2023; Estefania-Flores et al., 2023). In
addition, other factors have been found to be important: the unemployment rate (Croushore & van Norden, 2018), the
terms of trade, and the GDP deflator reflecting inflation (Hadzi—Vaskov et al., 2023). The fiscal variables that are typically
studied are partly the same variables that my study investigates. The GDP ratios of expenditure, fiscal balance and debt
have been investigated by Estefania—Flores et al. (2023), Hadzi—Vaskov et al. (2023), Cronin & McQuinn (2023), Cronin
& Mclnerney (2023), and Croushore & van Norden (2018). Also, variables that are not included in my research have
been studied: the structural budget balance and revenues have been evaluated by Cronin and McQuinn (2023), Cronin
and Mclnerney (2023), Hadzi—Vaskov et al. (2023), and Croushore and van Norden (2018).

3 Data and measures

3.1 Data

Each autumn the Ministry of Finance publishes the official economic forecasts which are used for planning the state
budget of the upcoming year. | focus on the forecasts of general government balance, i.e. the net lending / net borrow-
ing’, expenditure®, and debt® in relation to nominal GDP for the current and next year. My sample covers the fiscal
balance-to-GDP and debt-to-GDP forecasts for 1997-2021 and the expenditure-to-GDP forecasts for 2000-2021. Hence,
for fiscal balance and debt, the current-year (t+0) and year-ahead (t+1) forecast time series are 25 and 24 years, respec-
tively. For expenditure, the corresponding time spans are 22 and 21 years. The concepts used are in line with the Euro-
pean System of Accounts (ESA) accounting standards ESA 1995 and ESA 2010 (see European Commission, 2000;
European Commission, Eurostat, 2014). The changes in the accounting standards have been taken into account in the
analysis so that the data set is consistent.

In addition to the Ministry of Finance, there are four other forecasters represented in the sample. They are well-
established as forecasters, and their forecasts are adequately available. These are the European Commission (see Euro-
pean Commission, 2022a & 2022b), the ETLA Economic Research (See Etla, 2021), the Organization for Economic Co-
operation and Development (OECD) (see OECD, 2022), and the Bank of Finland (see Bank of Finland, 2021)%. The fore-
cast data of these forecasters were collected from the forecast publications so that the publication dates were as close
as possible to the publication date of the Ministry of Finance’s forecast.!! This was to ensure that the forecasters had
approximately the same amount of outturn data of the current year available when formulating their forecasts.

7 The general government net lending / net borrowing is calculated as a net of general government total revenue and expenditure.
8 The general government expenditure refers to the consolidated general government expenditure calculated according to the Eu-
ropean System of Accounts ESA 1995 and ESA 2010 accounting standards (see European Commission, Eurostat, 1996; European
Commission, 2000; European Commission, Eurostat, 2014).

9 The debt concept used in EDP reporting.

10 Several other institutions produce forecasts for Finnish general government debt and deficit, but the forecast time series are
shorter.

11 The publication dates of the autumn forecasts have varied over the decades. The Ministry of Finance has published its forecast in
September or October. In 1990-1998, 2002—-2007, and in 2009-2010, the Bank of Finland published its comprehensive economic
forecasts in September or October, while in 1999-2001, 2008, and 2011-2021, the forecast was published in December. Etla has
published all its forecasts in September. In 1996—2012 and 2020-2021, the OECD published its forecast in December, while in
2013-2019, the forecast was published in November. The European Commission has published its forecast in November. Not all
forecasters had provided the exact publication date of each of their forecasts. In most cases, the information was available at an
accuracy of one month. The forecast publication dates differ from each other by a maximum of three months, which probably has
some impact on the findings.
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In the analysis, | focus on forecast errors, which are calculated as a difference between the forecast for the reference
period and the outturn!? data collected 6 to 8 months after the reference period, depending on the publication sched-
ules of Statistics Finland. This is done since the outturn data are subject to revisions. Therefore, the latest vintage, i.e.
the ex-post figures, cannot be directly downloaded from the Statistics Finland database. Hence, | collect the real-time
data vintages from Statistics Finland. To create the outturn time series on realized values of the variables focused on, |
pick the observation of each outturn data vintage of June or July after the end of the statistical year and, for debt, the
autumn data (August—October)3. For example, the realized value of the government expenditure-to-GDP ratio of the
year 2020 is collected from the data vintage of 14 July 2021.

The data collected for this study are unique. Several studies have investigated the forecast errors of Stability and
Convergence Programmes (SCP), which are produced in April' for the European Commission (see e. g. Cronin & Mcin-
erney, 2023; Cronin & McQuinn, 2021; Strauch, Hallerberg & von Hagen, 2004; Beetsma et al., 2023). However, in prac-
tice, the Finnish state budget for the upcoming year is planned based on the autumn forecasts by the Ministry of
Finance. This makes the dataset important from the short-term fiscal policy point of view. Also, the comparison in this
study is not cross-country but country specific.

3.2 Measures for the goodness of forecasts
A good forecast is on average correct and accurate. To evaluate these characteristics, a forecast error (FE) is calculated
as a difference e} between the value forecast y/ for the variable i and the actual value y!. In the current year t (t+0), it
can be defined® as in equation (1):

FE{ = e = J; — yi. (1)

In this presentation, t is always the period when the forecast is produced. In the rest of the descriptions of the
measures that | have focused on, the superscript i is removed to ensure simpler presentation. The forecast error for the

year ahead (t+1) is also shown as the difference between the forecast for the year ahead (t+1) and the actual value for
that year:

€rr1 = Ver1 — Ver1- (2)

The mean forecast error (ME) from year t to year T is obtained by calculating the arithmetic mean of the forecast
errors:

_ 1
ME=¢é=_%],e. (3)

In this paper, the naive accuracy of forecasts is evaluated using various indicators. The first of them is the mean
absolute error (MAE), which is written as

1
MAE = p el (4)
The second accuracy indicator is the mean absolute percentage error (MAPE), which is defined as

1
MAPE = 257_, (5)

et
vl

12 Also called realized or actual values.

13 An exception to this is the debt observation for 2021, which was corrected by 5.9 percentage points downwards, as the excep-
tional revision carried out by Statistics Finland on 28 June 2022 increased the debt level by about EUR 14 billion. The revision was
due to a methodological change in the processing of interest subsidy loans granted to rental housing and right-of-occupancy hous-
ing approved by the Housing Finance and Development Centre of Finland (Statistics Finland 2022, 12 December).

14 Before 2011, the SCPs had to be submitted in the autumn. This makes the SCP data subject to structural change in the middle of
the time series.

15 Traditionally, the forecast error is defined through an equation y =  + e in which the actual variable y is obtained as the sum of
the forecast y and the forecast error e. Solving the forecast error results in e = y — §. The definition used in this publication is e =
¥y — v, which is consistent with the assessment produced by the National Audit Office (2018). The method does not affect the find-
ings but only the interpretation of negative and positive errors.
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The third way to describe the accuracy of the forecast is the mean squared error (MSE), where the errors are squared
before the mean is calculated. In that case, the unit of measurement is also squared. As a result, large errors cause a
greater loss than in the above-mentioned indicators. The MSE is written as

1
MSE = _¥i.1ef. (6)

Taking a square root of the MSE gives us the root mean squared error (RMSE):
1
RMSE = 7 T e? (7)

The accuracy and quality of the forecast is examined by comparing the forecast with a simple naive forecast. Here!®
the naive forecast for the current year (t+0) is computed as:

Ve = Ve-1- (8)

and for the year ahead (t+1) as:

Ver1 = Ye-1- (9)

In the previous forecast evaluation literature, the naive no-change forecast has been used as a benchmark for ex-
ample in Fortin et al. (2020) and in Eicher et al. (2019). Simple forecasts are inaccurate: a naive forecast is not suited for
forecasting turning points of a time series. Comparing the forecast with the naive forecast gives an idea of how much
additional benefit the forecaster can achieve by producing the forecast.

The accuracy of the forecasts can be compared using the Theil U, | statistics (Theil 1966), which is written as

T4t=1

1¢T (?r—n)z

Yt—1

=
1yT (M)
TE=1 ye 4

U,

(10)

In the numerator, the forecast errors of the compared model have been divided by the previous observation, and in
the denominator, the errors of the naive forecast have been divided by the previous observation.

By definition, this measure is positive (= 0). The naive forecast is assigned the value 1, and the perfect forecast
(forecast = outturn) is assigned the value zero. If Theil’s U2 is less than one, the forecaster’s projections are more accu-
rate than the naive forecast. If the value of Theil’s U2 exceeds one, the naive forecast is more accurate than that of the
other forecaster. The advantage of Theil’s U, is that variables of different sizes can be scaled to the same scale.

4 Empirical results on fiscal forecast analysis for Finland

Optimistic and pessimistic forecasts vary over time in line with the findings of Giuriato et al. (2016) (Figures 1, 2, and 3).
As the forecast error (FE) is defined according to Equation (1), a positive forecast error indicates overestimation and a
negative forecast error underestimation. To judge whether fiscal forecast errors are associated with errors in macroe-
conomic business cycle forecasts, | produce scatter plots between the forecast errors of real GDP growth'” and fiscal
variables as in Hadzi—Vaskov et al. (2023). As seen in Figures 5—7 in Appendix 1, the t+1 errors are associated with errors
made in the business cycle forecasts, but in the t+0 horizon, the correlation is smaller8. The results are not surprising
since many recent studies have shown with sophisticated methods that errors in fiscal forecasts are at least partly

16 A naive forecast can also be created in other ways, such as by using the autoregressive AR(1) model.
171 use the real GDP growth forecast error data by the MoF.

18 The exception is the expenditure-to GDP forecasts for which the correlation is large also in t+0 horizon. The reason could be that
the automatic fiscal stabilizers are large in Finland (Kellokumpu et al., 2023).
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explained by errors made in business cycle forecasting (see e.g. Cronin & McQuinn, 2023; Cronin & Mclnerney, 2023;
Estefania-Flores et al., 2023). These results highlight the importance of high-quality business cycle forecasts.

Some of the forecast errors are very large especially in year-ahead forecasts during times of economic recession,
such as the financial crisis in 2009 and the Covid-19 crisis in 2020. The MoF’s largest t+1 forecast errors occur in 2009:
in the fiscal balance-to-GDP ratio 6 percentage points, in the debt-to-GDP ratio 13 percentage points, and in the ex-
penditure-to-GDP ratio 9 percentage points. In current-year forecasts, the difference between the errors of crisis years
and non-crisis-years is smaller. Also, the fiscal forecasts for the current year (t+0) are more accurate than the forecasts
for the year ahead (t+1). These findings are intuitive, as it is easier to produce forecasts of the current year: some outturn
data (1*t and 2" quarter) on the year have already been collected by the time the autumn forecasts are prepared.

In short samples, mean forecast errors are sensitive to outliers. Random factors may be overemphasized, and for
this reason, | formed two samples for the analysis: a full sample and a reduced sample, where | excluded the years 2009
and 2020 from the analysis. Omitting the crisis years as a robustness check has also been done in some previous studies,
but the selected years vary (see e. g. Giuriato et al., 2016; Beetsma et al., 2023).

The forecasters make errors typically in the same direction with each other, particularly as regards general govern-
ment fiscal balance in the t+1 forecasts (see Figures 1-3 and Appendix 2). The reason could be that the forecasters have
access to the same information and/or use similar methods when preparing their forecasts. The largest differences in
fiscal forecasts between the MoF and the rest of the forecasters arise during the years of economic downturns 2000,
2009-2012, and 2020-2021. During these years, there was a lot of uncertainty of the economic development of Finland.
The biggest difference arises in 2021 when the debt-to-GDP forecast error of the OECD is 6,2 percentage points higher
than that of the MoF. The finding that there is greater forecaster disagreement in downturns than in upswings has been
documented in the literature concerning forecasts of GDP growth (see e. g. Fortin et al., 2020). Already here, the OECD
stands out from the rest of the forecasters with its inaccurate fiscal forecasts. Especially the forecasts for the debt-to-
GDP ratio for both forecast horizons are clearly more inaccurate than the rest of the forecasters, but the balance-to-
GDP forecasts for the current year (t+0) are also more inaccurate. In the previous literature, international organizations,
such as the OECD, have been found to be more inaccurate and biased than forecasters based in the country they forecast
(see Batchelor, 2001). According to Leal et al. (2008), these kinds of findings are also documented in the literature more
widely.
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Figure 1: Errors in general government fiscal balance-to-GDP forecasts, percentage points. Forecasts for the year ahead (left panel) and for the current year (right panel).
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4.1 Bias

First, | investigated whether there is bias (systematic overestimation or underestimation) in the MoF’s
fiscal forecasts. This was examined using a zero-mean forecast error test with Newey—West heteroske-
dasticity and autocorrelation robust standard errors, when necessary®®, in a somewhat similar way as in
Croushore and van Norden (2018) due to the risk of small-sample bias?. The findings are presented in
Tables 1-2.

General government balance-to-GDP ratio

On average, the general government balance-to-GDP ratio is underestimated, i.e. the forecast is more
negative than the outturn, by some decimals (from -0,121 to -0.440) by the MoF and the other forecast-
ers?! on both forecast horizons (t+1 and t+0) (Table 1). However, the underestimation is statistically sig-
nificant only for the MoF and the OECD on the current-year (t+0) forecast horizon. The sample includes
large overestimations in the years 2009 and 2020, and hence, as a robustness check, | calculated similar
measures for the reduced sample. After omitting the outliers, the underestimations become clearer in
the budgeting horizon (t+1): all forecasters underestimated the general government balance-to-GDP ratio
by -0.487 to -0.658 percentage points (Table 1) in their autumn forecasts. The underestimations of the
t+1 forecasts are statistically significant in all cases except for Etla and the OECD. In the t+0 forecasting
horizon, omitting the outliers decreases the mean error in all cases except for the naive forecast, and no
statistical significance is documented. This means that the current-year forecasts are less biased than the
forecasts for budgeting horizon (t+1).

The negative bias is also seen in the error distributions of the Ministry of Finance and the other fore-
casters (Appendix 3, Figures 11-12) and even more clearly in the forecast error medians (Table 2). The
forecast error distributions of the MoF (and the other forecasters) are typically centred between 0 and -
1 for both the year-ahead and the current-year forecast, and the large outliers of the years 2009 and 2020
are positive. This gives further indication of a small but systematic underestimation (negative bias) in the
fiscal balance forecasts. A recurring underestimation of the fiscal balance was also noted in the forecast
error diagrams (Figure 1). Also, the medians are negative in all cases, except for the naive t+0 forecast.
(Table 2).

Similar results of underestimations by the MoF have already been reported in the previous literature
using Stability and Convergence Programme (SCP) data (forecasts made in the spring) and shorter sam-
ples. Using forecasts of 1998-2001, Strauch et al. (2004) found signs of pessimism in fiscal balance fore-
casts for Finland. Beetsma et al. (2023) documented underestimation of fiscal balance in SCP spring
forecasts during 1999-2021. In both studies, pessimism is also found in the official balance forecasts of
some other countries, such as Sweden and Luxemburg.

19 The number of observations (21-25) contained in the data is relatively small for statistical testing, and for this
reason, the decrease in the power of the test and the increase in the risk of rejection or acceptance error concern-
ing the tested hypothesis have been considered. In the case of a small sample, it cannot be assumed that the distri-
bution of the sample mean follows the conventional distribution of the t-test statistic even if the forecast errors of
the entire population (for example, during Finland’s independence) were not distributed normally. The t-test also
requires independent forecast errors over time (no autocorrelation) and homoscedasticity (constant variance of the
forecast error over time). Therefore, these characteristics of the forecast error series were tested before the t-tests
were applied. In cases where the t-test assumptions (normality of distribution, no autocorrelation, no heteroscedas-
ticity) were met, the normal t-test was used. When the assumptions were not met, the sample mean standard er-
rors were calculated using HAC standard errors that consider heteroscedasticity and autocorrelation (Newey &
West 1987). When the HAC standard errors were calculated, the confidence intervals became extreme large (Tables
4-9). The result reflects the uncertainty associated with the parametric testing of short time series when the under-
lying assumptions of the t-test are not met. Due to the small number of observations in the sample, the results of
the parametric tests should be interpreted with caution.

20 The Mincer—Zarnowitz test, where the realized value of a variable is regressed on a constant and forecasts, is typi-
cally used for testing bias. This is however not recommendable with short samples. (Croushore & van Norden,
2018.)

21 An exception is the Etla Economic Research, whose mean error is exactly zero in the full sample. However, the
median is negative (Table 2).
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Table 1: Mean errors (ME) of the fiscal forecasts.

Full sample balance-to-GDP debt-to-GDP expenditure-to-GDP
t+1 t+1 t+1 t+1
Ministry of Finance -0.121 -0.251 -0.729
Etla Economic Research 0.000 -0.672 -
Bank of Finland -0.234 -0.047 -0.238
European Commission -0.130 -0.402 -0.681
OECD -0.184 0.534 -
Naive forecast 0.146 -0.954 -0.686
t+0 t+0 t+0 t+0
Ministry of Finance -0.360** 0.415 0.200
Etla Economic Research -0.192 0.159 -
Bank of Finland -0.264 -0.025 0.473
European Commission -0.308 0.330 0.114
OECD -0.440%** 0.425 -
Naive forecast -0.020 -0.340 -0.264
Reduced sample balance-to-GDP debt-to-GDP expenditure-to-GDP
t+1 t+1 t+1 t+1
Ministry of Finance -0.596** 0.551 -0.116
Etla Economic Research -0.487 0.285 -
Bank of Finland -0.646** 0.885 0.268
European Commission -0.609** 0.642 -0.116
OECD -0.658** 1.536 -
Naive forecast -0.414 0.167 -0.079
t+0 t+0 t+0 t+0
Ministry of Finance -0.292 0.525 0.165
Etla Economic Research -0.061 0.220 -
Bank of Finland -0.200 0.103 0.505
European Commission -0.235 0.455 0.095
OECD -0.405 1.004 -
Naive forecast -0.522 0.496 0.260

Notes: All values are in percentage points. Negative (positive) value refers to underestimation (overesti-
mation). Reduced sample refers to a sample where the years 2009 and 2020 have been omitted as outli-
ers. Balance-to-GDP refers to the net lending / net borrowing of general government calculated as a net
of total revenues and total expenditures. Debt-to-GDP refers to the general government debt concept
used in the Excessive Deficit Procedure (EDP) reporting. Expenditure-to-GDP refers to the consolidated
total expenditure concept used in European System of Accounts (ESA) accounting standards. ** denotes

significant at 5%.
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Table 2: Median errors of the fiscal forecasts.

Full sample balance-to-GDP debt-to-GDP expenditure-to-GDP
t+1 t+1 t+1 t+1
Ministry of Finance -0.366 -0.150 -0.200
Etla Economic Research -0.487 -0.300 -
Bank of Finland -0.450 0.650 -0.100
European Commission -0.413 -0.642 -0.300
OECD -0.164 0.642 -
Naive forecast -0.500 -0.489 -0.200
t+0 t+0 t+0 t+0
Ministry of Finance -0.400 0.300 0.000
Etla Economic Research -0.250 0.700 -
Bank of Finland -0.262 0.000 0.000
European Commission -0.148 0.062 -0.150
OECD -0.441 0.372 -
Naive forecast 0.096 0.600 0.250
Reduced sample balance-to-GDP debt-to-GDP expenditure-to-GDP
t+1 t+1 t+1 t+1
Ministry of Finance -0.536 0.550 0.000
Etla Economic Research -0.583 -0.300 -
Bank of Finland -0.673 1.400 0.000
European Commission -0.494 0.420 -0.300
OECD -0.338 0.894 -
Naive forecast -0.670 1.661 0.100
t+0 t+0 t+0 t+0
Ministry of Finance -0.400 0.150 0.000
Etla Economic Research -0.241 0.100 -
Bank of Finland -0.222 0.000 0.000
European Commission -0.148 -0.019 -0.150
OECD -0.441 0.512 -
Naive forecast -0.202 0.661 0.550

Notes: All values are in percentage points. Negative (positive) value refers to underestimation (overesti-
mation). Reduced sample refers to a sample where the years 2009 and 2020 have been omitted as outli-
ers. Balance-to-GDP refers to the net lending / net borrowing of general government calculated as a net
of total revenues and total expenditures. Debt-to-GDP refers to the general government debt concept
used in the Excessive Deficit Procedure (EDP) reporting. Expenditure-to-GDP refers to the consolidated
total expenditure concept used in European System of Accounts (ESA) accounting standards. No statisti-
cal testing has been done for the median errors.

In addition, Giuriato et al. (2016) found signs of prudency in the forecasts of Finland, Denmark, and
Germany during the years 1999-2013 while on average the group of 13 EU countries were overly optimis-
tic by 0.31 (0.24) percentage points at the t+1 (t+0) forecast horizons, respectively. My sample is longer,
and the forecasts have been made in the autumn instead of spring, but for Finland, the same result holds.

Furthermore, my results are in line with Cronin and Mclnerney (2023), who showed that biases of a
pessimistic form are found in the forecasts of budget balance and output variables in the data of the
Stability and Convergence Programmes (SCP) of the 28 EU member states as well as in the European Com-
mission’s forecasts between 2013 and 2019. According to their findings, these errors were explained by
the errors in the output variables and by EU fiscal rule requirements. Also, older forecast data of the
European Commission has been previously evaluated. Fioramanti et al. (2016) showed that the European
Commission’s forecasts for Finland during 1995-2014 were underestimating the fiscal balance by 0.21
(0.26) percentage points for the year ahead (current year), respectively. However, the underestimations
were not statistically significant. Significant underestimations were found in the forecasts for Sweden,
Luxemburg, Austria, and Germany. My results show that using a longer time period and controlling for
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the years of economic crisis reveals a more pessimistic forecasting behaviour of the European Commission
since the mean errors are larger and more negative in this study.

The Ministry of Finance’s mean error in the forecasts of the fiscal balance-to-GDP ratio is compared
with the mean errors of the reference forecasters. The Ministry’s forecast error differs from that of the
other forecasters by a few decimal points, but the differences are not statistically significant. The Ministry
of Finance’s point estimate falls within the confidence intervals of the other forecasters. Thus, the mean
forecast errors of the Ministry of Finance are not statistically significantly higher than the mean forecast
errors of the reference forecasters.

It seems that the other forecasters than the MoF have also been prudent in their fiscal balance fore-
casts even though there is no requirement for that except for the BoF?2. This could be because the fore-
casters seek to produce forecasts that do not deviate too much from the MoF’s forecasts or consensus
forecasts as hypothesized by Auerbach (1999) in his study of US data. This would not be surprising, since
similar results have been obtained before. In an empirical study of 15 EU countries?3, Merola and Perez
(2013) found evidence of political biases spreading into the forecasts of independent forecasters during
1999-2007.

General government debt-to-GDP ratio

Concerning the full sample, the MoF and the other forecasters underestimated the general government
debt-to-GDP ratio on the t+1 forecast horizon on average by -0.047 to -0.672 percentage points except
for the OECD, which overestimated the debt-to-GDP ratio by 0.642 percentage points (Table 1). On the
t+0 forecast horizon, the results were mixed as there were signs of under- and overestimations by -0.025
to 0.425 percentage points. The year-ahead forecast errors are driven by the large outliers where the
debt-to-GDP ratio level is remarkably underestimated in the crisis years 2009 and 2020. The under- or
overestimations are, however, not statistically significant for the MoF or the other forecasters in the full
sample. The MoF’s forecasts do not contain more bias than the other forecasters’ projections.

When the outliers are omitted (reduced sample), the tendency to overestimate the debt-to-GDP ratio
emerges more clearly than in the full sample for both forecast horizons as all the mean errors are positive.
The means and the medians give mostly similar results, except for the negative medians in Etla’s t+1 and
the European Commission’s t+0 forecasts. However, the overestimations are not statistically significant.
In the reduced sample as well, the OECD stands out from the other forecasters with more overestimation
than the others, but no statistically significant bias is detected (Table 1). The reason is the use of HAC
standard errors, which widens the confidence intervals remarkably. This reflects the problems with sta-
tistical testing of short time series.

No signs of systematic errors are found in the error distributions, either, since they are centred close
to zero with the peak on the negative side and many overestimations up to 9 percentage points (Appendix
3). The large negative outliers are from 2009 and 2020. Also, the means and the medians give similar signs
in 19 out of 24 cases, and the scale of the medians is roughly the same as in the mean errors (Tables 1 and
2). These findings indicate robustness of the results.

The official Finnish debt-to-GDP ratio forecasts have rarely been assessed in the literature. Using SCP
forecasts for 26 EU members, including Finland, Cronin and McQuinn (2023) found evidence of underes-
timation in the EU in the forecast horizons from t+1 to t+4 during 2012—-2019. In current-year forecasts
(t+0), they found signs of overestimation. My results are partly in line with the EU’s general picture. In the
t+0 horizon, | get signs of overestimations as in Cronin and McQuinn (2023) for both the reduced and the
full sample. In the t+1 forecasts, | get evidence of underestimation in the full sample in the same manner
as in Cronin and McQuinn (2023). However, omitting the outliers gives opposite results to those of Cronin
and McQuinn. The reason is that their sample also covers the years 2016—2018, when Finland faced rapid
economic growth, during which the MoF overestimated the debt-to-GDP ratio (Figures 2, 9). However,
my longer sample captures several business cycles and reveals the typical forecasting behaviour of the
MoF and the reference forecasters.

The effect of business cycles and surprise recessions on debt-to-GDP forecast errors have been studied
before with wider datasets and more sophisticated methods. Estefania—Flores et al. (2023) found, using

22 The Bank of Finland produces the fiscal forecasts together with the European System of Central Banks (ESCB),
which have together agreed on the principal of prudency of forecasts.

23 The countries were Belgium, Germany, Greece, Ireland, Spain, France, Italy, Luxembourg, Netherlands, Austria,
Portugal, Finland, Denmark, Sweden, and the United Kingdom.
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the IMF and EIU forecasts of 174 countries, that the forecast errors of debt-to-GDP ratios are associated
with surprise recessions in the forecast horizon in advanced economies. Also, Hadzi—Vaskov et al. (2023)
found debt-to-GDP ratio forecast errors to be associated with errors in GDP growth forecasts. They
showed, based on data of six Latin American countries, that the forecast errors for public debt-to-GDP
ratios were negatively associated with surprises in GDP growth. This means that optimistic GDP forecasts
are associated with underestimated debt-to-GDP ratios. | obtained similar indications using basic scatter
plots (Appendix 1), but more detailed analysis of this is left for further research.

General government expenditure-to-GDP ratio

In the full sample, the MoF and the other forecasters underestimated the general government expendi-
ture-to-GDP ratio at the t+1 forecast horizon but overestimated it in t+0 forecasts (Table 1). The negative
mean error of the expenditure forecasts for the year ahead is partly driven by the large underestimations
in the years 2009 and 2020. This can be judged from the fact that in the reduced sample, there are less
signs of underestimations. The medians, which are not as sensitive to outliers as mean errors, are closer
to zero than the mean errors (Table 1). The underestimations are not statistically significant for the MoF
or the other forecasters in any of the cases or samples, which means that the expenditure-to-GDP fore-
casts are not biased. The MoF’s forecasts do not contain more bias than the other forecasters’ projections.

The distributions of the general government expenditure-to-GDP forecast errors support my findings
(Appendix 3). The error distributions by the Ministry of Finance and other forecasters are centred close
to zero for both the t+1 and t+0 forecasts. However, the small number of observations starts to interfere
with the interpretation of the histograms (sample from the year 2000 onwards only).

There are few research papers on possible bias in the general government expenditure forecasts by
the Finnish MoF. The IMF (2015) concluded that the Finnish MoF’s expenditure forecasts in the SCPs have
been underestimating the outturn in the t+0-t+2 horizon during 2000-2013. They also find that the MoF’s
expenditure forecasts are relatively biased compared with other European countries. In line with the IMF,
the results show signs of underestimations in the t+1 horizon although my sample is eight years longer.
But on the t+0 horizon, | get opposite results to those of the IMF. When the years 2000-2021 are consid-
ered and the data of autumn forecasts are used, the MoF’s t+0-forecasts overestimate the expenditure-
to-GDP ratio but not statistically significantly.

Giuriato et al. (2016) found that the expenditure forecasts presented by 13 national governments in
the EU, including Finland, were on average overestimated by 0.37 and 0.62 percentage points on the t+1
and t+0 horizon, respectively, during 1999-2013. In line with the results of Giuriato et al., | find signs of
overestimation in the t+0 horizon. But on the t+1 horizon, my results are opposite to those of Giuriato.
The reason could be the slowdown in GDP growth which Finland experienced at the beginning of the 21
century. This also resulted in a higher expenditure-to-GDP ratio than expected.

There is statistically significant bias in the general government balance-to-GDP forecasts of the MoF
but not in the expenditure-to-GDP forecasts. Since the fiscal balance is calculated as a net of government
revenue and expenditure, and the expenditure forecasts are unbiased, the underestimation of the fiscal
balance is driven by the underestimation of revenue. Cronin and Mclnerney (2023) obtained similar re-
sults using an EU-wide dataset of forecasts produced by national governments and the European Com-
mission during 2013-2019. This shows that the forecasting behaviour of the MoF is similar in this sense
to the EU-wide behaviour.

A slightly pessimistic approach to forecasting general government revenue and fiscal balance is more
desirable than over-optimistic forecasts from the perspective of the precautionary principle that the
Budgetary Frameworks Directive (2011/85/EU) has required from the MoF since 2013. Similarly, it is bet-
ter to overestimate expenditure and debt rather than to underestimate them. For this reason, a slight
systematic error in forecasts skewed in this direction is acceptable as it may lead to more responsible
fiscal policy planning and budgeting.

4.2 Accuracy

In the full sample, the mean absolute error (MAE) of the Ministry of Finance’s forecasts for the year ahead
are for the balance-to-GDP ratio 1.463 percentage points (other forecasters 1.434-1.483, naive forecast
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2.571), for the debt-to-GDP ratio 3.201 percentage points (other forecasters 3.363—4.183, naive forecast
5.704), and for the expenditure-to-GDP ratio 1.967 percentage points (other forecasters 1.724-1.795, na-
ive forecast 2.362) (Table 3, Figure 4). Almost all the mean absolute errors are statistically significant,
except for the cases where HAC standard errors had to be used due to autocorrelation or heteroskedas-
ticity?*. Omitting the crisis years as outliers and using the reduced sample decreases the mean absolute
error of the MoF by 0.331-0.981 percentage points (and of the other forecasters by 0.261-0.762 percent-
age points) (Table 3). This finding is intuitive since in the t+1 forecasts, the largest errors are made in the
crisis years (Figures 1-3). After the outliers have been omitted, most of the errors are still large compared
to the previous literature and statistically significant. For the current period forecasts, leaving out the
crisis years does not improve the accuracy as much since the differences between the errors of the crisis
years and non-crisis-years are smaller (Figures 1-3). In some cases, omitting the outliers even makes the
t+0 forecasts less accurate on average.? In the current-year forecast horizon, the MoF’s forecast accuracy
improves by 0.016-0.090 percentage points (other forecasters from -0.040 to 0.317).

In both samples, the MAEs of the t+0 forecasts are around half (40%—-50%) of the size of the corre-
sponding t+1 forecasts, which means that the forecasts improve over time. The finding is intuitive, as it is
easier to produce forecasts on the current year: statistical data on the year have already been collected
by the time the autumn forecasts are produced?®. The finding is in line with the previous literature. It is
often found that the shorter the forecast horizon, the more accurate the forecasts get. This applies for
fiscal forecasts (see e. g. Frankel, 2011; Estefania-Flores, 2023) but also for other macroeconomic variables
(see e. g. analysis of GDP forecasts in Fortin et al., 2020).

In the previous forecast evaluation literature, there are some estimates available of the Finnish fiscal
forecast accuracy for different time periods. Fioramanti et al. (2016) evaluated the European Commis-
sion’s forecasts and calculated the mean absolute forecast errors (MAE) for the balance-to-GDP ratio for
several EU countries. For Finland, the MAE of the year-ahead (current-year) forecasts for the period 1995—
2014 was 1.40 (0.93) percentage points. The estimates are close to the values | obtained for t+1 forecasts
but higher for t+0 forecasts. This could mean that the European Commission has improved the t+0 fore-
casting for Finland over time since my sample ends later. For the period 1998-2014, the corresponding
numbers for the euro area are 0.78 (0.50), and for the period 1995-2014, the corresponding numbers for
Sweden are 1.31 (1.02). This means that the Finnish mean absolute errors are higher than the average of
the euro area countries and higher compared with Sweden for the t+1 forecasts, but the difference is only
around one decimal. This could mean that it is more difficult for the European Commission to forecast the
Finnish fiscal balance than that of the rest of the euro zone countries.

An et al. (2018) calculated forecast errors from the IMF’s and Consensus Economics forecasts of the
fiscal balance-to-GDP ratio for 29 countries, including both advanced and emerging market economies.
The sample covered the years 2001-2014. For advanced economies, such as Finland, the mean absolute
error of the year-ahead forecasts prepared by the IMF (Consensus) was around 1.450 (1.263), and for the
current-year forecasts around 0.825 (0.637). According to my results, the mean absolute errors of the
forecasts for the fiscal balance of Finland are close to the findings of An et al. (2018), even though my
sample is longer, and the forecasters are not the same. Somewhat older data were analyzed in Jalles et
al. (2015), where the forecasts prepared by Consensus Economics for the years 1993—-2009 were analyzed.
For fiscal balance, the value of the MAE for advanced economies for the year ahead is 1.33 and for the
current year 0.68, which is close to my results. These findings show that the accuracy of the Finnish fiscal
forecasts is close to the levels of other advanced economies.

24 |n the t+1 forecasts, there was autocorrelation in the full sample in all the naive forecasts and the debt forecast of
the OECD. In the reduced sample, there was autocorrelation in the debt forecast of Etla, the European Commission
the OECD, and the naive forecast, and in the expenditure forecast of the MoF and the European Commission, and
the naive forecast. After the HAC standard errors were used, the confidence intervals increased to cover several
percentage points. This reflects the uncertainty associated with the statistical testing using short samples and leads
to the conclusion that some mean absolute errors do not differ from zero statistically significantly (Appendix 4, Ta-
bles 4-9).

25 This means that in some cases (the debt forecasts of Etla and the European Commission and the expenditure
forecasts of the Bank of Finland), the forecasters have been able to predict the current year during the crisis quite
well compared with years of more normal economic growth.

26 The quarterly national accounts data of the second quarter have typically been available from the Statistics Fin-
land at the beginning of September and those of the third quarter at the beginning of December. The general gov-
ernment expenditure and revenue data by quarter are available a few weeks after the GDP figures.
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Next, | compare the accuracy of the Ministry of Finance’s forecasts with that of the other forecasts
(Table 3, Figure 4). The differences between the MoF and the other forecasters in the t+1 forecast horizon
are for the balance-to-GDP ratio only 0.004-0.029 percentage points (naive 1.108), for the debt-to-GDP
0.162-0.982 percentage points (naive 2.503), and for the expenditure-to-GDP ratio around 0.172-0.243
percentage points (naive 0.395). At the t+0 forecast horizon, the differences between the forecasters in-
crease by some decimals.

The OECD’s forecast for the debt-to-GDP ratio is clearly more inaccurate at both forecast horizons.
This is also seen in the error distributions of the OECD, which are flatter than those of the other forecasters
(Figures 13—14), and in the forecast errors over time (Figure 2). One possible reason for this could be that
it is more difficult for the OECD to produce fiscal forecasts for a small open economy like Finland because
the OECD is not a local institution. The result is in line with the finding by Leal et al. (2008), who summa-
rized the previous literature of fiscal forecasts and found that outside forecasters tend to be less accurate
than inside forecasters. Also, Batchelor (2001) had similar findings in his study using macroeconomic data
on real GDP, consumer expenditure, business investment, industrial production, consumer price index,
and unemployment rate. However, in some studies, the international organizations perform better. An et
al. (2018) compared the IMF’s fiscal forecasts with the private sector Consensus forecasts and found that
the IMF’s forecasts were not significantly less accurate than the Consensus forecasts.

The naive forecasts for the debt-to-GDP ratio and fiscal balance-to-GDP ratio are clearly more inaccu-
rate than those of the MoF’s or the other forecasters, but the forecasters have difficulties in outperform-
ing the naive forecast in the expenditure-to-GDP forecast especially when the crisis years are omitted?’
(Table 3 and Figure 4). Theil’s U2 statistics show similar findings: it is below unity in most cases except for
the expenditure-to-GDP forecasts for the t+0 horizon (Tables 4-9). The reason could be that the expendi-
ture-to-GDP ratio does not fluctuate much over time, and hence, the naive no-change forecast is more
difficult to beat. The findings show that the key forecasters produce most added value when they put
effort in preparing the forecasts for the debt-to-GDP and balance-to-GDP ratios.

To judge whether the differences between forecasters are statistically significant, | use confidence
intervals (Tables 4-9). | find that the Ministry of Finance’s forecasts are as accurate as those produced by
the other forecasters, apart from the debt-to-GDP t+0 forecast, where the MoF is more accurate than the
naive forecast. The point estimate of the Ministry of Finance’s forecast error falls within the 95% confi-
dence intervals of the other forecasters in all cases, except for the t+0 debt forecast, in which the Minis-
try’s forecast is more accurate than the naive forecast.

The results obtained using other indicators show a rather similar picture, which indicates the robust-
ness of the results (Appendix 4). The results obtained using the RMSE do not deviate too much from the
results based on the MAE. The MSE differs from the MAE in that due to squared value, it highlights large
forecast errors made by the OECD and the naive forecast. Otherwise, the MSE results are mostly in line
with previous findings. The mean absolute percentage error (MAPE) reveals that the errors of fiscal bal-
ance forecasts are highly proportional to the realized values?®: the MAPE of fiscal balance ranges from
22.454 to 64.539 (naive forecasts 59.761-111.433), whereas the MAPE values of the debt and expendi-
tures forecasts range from 1.283 to 8.767 and 1.283 to 3.662, respectively.

27 1t is a quite typical finding in the literature that the naive forecasts perform poorly during crisis years, as the naive
forecast cannot predict the turning points of time series. See a recent comparison of IMF forecasts and the naive
forecasts in Eicher et al. (2019), who showed that the IMF has outperformed the naive forecasts in times of crises.
28 When calculating the MAPE of the fiscal balance-to-GDP ratio, the denominator is often close to zero, which re-
sults in high values of the total measure.
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Table 3: Mean absolute errors (MAE) of the fiscal forecasts.

Full sample balance-to-GDP debt-to-GDP expenditure-to-GDP
t+1 t+1 t+1 t+1
Ministry of Finance 1.463** 3.201** 1.967**
Etla Economic Research 1.467%* 3.455%* -
Bank of Finland 1.434%* 3.363** 1.724%**
European Commission 1.452%* 3.507** 1.795%*
OECD 1.483** 4.183 -
Naive forecast 2.571 5.704 2.362
t+0 t+0 t+0 t+0
Ministry of Finance 0.656** 1.369 1.055%*
Etla Economic Research 0.856 1.657** -
Bank of Finland 0.576** 1.281 1.064**
European Commission 0.633** 1.462%* 0.795**
OECD 0.806** 2.587 -
Naive forecast 1.636** 3.092%* 1.445**
Reduced sample balance-to-GDP debt-to-GDP expenditure-to-GDP
t+1 t+1 t+1 t+1
Ministry of Finance 1.132** 2.220** 1.484
Etla Economic Research 1.114%* 2.751 -
Bank of Finland 1.173** 2.733*% 1.374**
European Commission 1.116** 2.745 1.347
OECD 1.161** 3.611 -
Naive forecast 2.231** 5.262 1.932
t+0 t+0 t+0 t+0
Ministry of Finance 0.613 1.353** 0.965**
Etla Economic Research 0.783 1.672%** -
Bank of Finland 0.539 1.262** 1.085**
European Commission 0.588 1.467** 0.675**
OECD 0.766 2.270** -
Naive forecast 1.279 2.496 1.040**

Notes: All values are in percentage points. Reduced sample refers to a sample where the years 2009 and
2020 have been omitted as outliers. Balance-to-GDP refers to the net lending / net borrowing of general
government calculated as a net of total revenues and total expenditures. Debt-to-GDP refers to the gen-
eral government debt concept used in the Excessive Deficit Procedure (EDP) reporting. Expenditure-to-
GDP refers to the consolidated total expenditure concept used in European System of Accounts (ESA) ac-
counting standards. ** denotes significant at 5%.
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Figure 4: Mean absolute errors (MAE). Upper row: full sample. Lower row: reduced sample. MoF =
Ministry of Finance, BoF = Bank of Finland, Etla = Etla Economic Research, OECD = Organisation for
Economic Co-operation and Development, Naive = Naive forecast.

5 Conclusions

This paper provides systematic evidence of the quality of the Ministry of Finance’s official fiscal forecasts
used in the planning of the state budget of Finland. The dataset covered the forecasts of the GDP ratios
of general government balance, debt, and expenditure by the Ministry of Finance and other key forecast-
ers during the years 1997-2021. For each variable, | evaluated the year-ahead (t+1) and the current-year
(t+0) forecasts published in autumn. The analyses were based on traditional, univariate measures, which

are common in the forecast evaluation literature.

| found that the periods of under- and overestimations vary over time and are associated with the
errors made in the macroeconomic business cycle forecast. This finding is in line with the recent literature.
On average, the Ministry of Finance underestimates the general government balance-to-GDP ratio in both
forecast horizons. The results do not change even if | leave out the outliers (years 2009 and 2020).
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However, the underestimation is statistically significant only in the year-ahead (t+1) forecasts after omit-
ting the outliers and in the current-year (t+0) forecasts in the full sample. The other key forecasters also
underestimate the balance, and the MoF’s forecasts do not contain more bias than the others. The previ-
ous literature has also documented underestimation of the Finnish fiscal balance-to-GDP ratio, even
though there are differences in the time periods, and some studies use the spring forecast data.

There is no statistically significant bias in the debt-to-GDP ratio or expenditure-to-GDP ratio forecasts
by the MoF or the other key forecasters. Even though the underestimations or overestimations are not
statistically significant, | found that, especially in the one-year-ahead forecasts, the MoF has typically over-
estimated the debt-to-GDP ratio but at times of economic crisis, underestimated it. Regarding the ex-
penditure-to-GDP, the MoF underestimates the expenditures on the one-year-ahead forecast horizon but
overestimated it contemporaneously. The MoF’s debt forecasts are not more biased than the forecasts
of other key forecasters.

A slightly pessimistic approach to forecasting the general government balance is more desirable than
over-optimistic forecasts from the perspective of the precautionary principle that the Budgetary Frame-
works Directive (2011/85/EU) has required from the MoF since 2013. Similarly, it is better to overestimate
expenditure and debt rather than to underestimate them. For this reason, a slight systematic error in the
forecasts skewed in this direction is acceptable as it may lead to more responsible fiscal policy planning
and budgeting. However, despite the observed prudent forecasting behaviour, the Finnish public finances
have run large deficits and accumulated a large amount of debt after the financial crisis.

The forecasters made large forecast errors particularly in the years of economic crises. Furthermore,
in the period of 1997-2021, the mean absolute errors of the Ministry of Finance and the other forecasters
were large on average and statistically significant in most cases. The results indicate large inaccuracies in
the forecasts and even omitting the outliers does not change this result remarkably. The Ministry of Fi-
nance is as inaccurate as the other forecasters, except for the naive debt forecast and the debt forecasts
by the OECD, which are more inaccurate. Compared with the previous literature, my results are close to
the estimates obtained before, even if the time periods differ. The reason could be that either the fore-
casting methods have not developed remarkably, or they have but at the same time forecasting has be-
come more difficult. However, my analysis also provided new information since the forecasts of
expenditure-to-GDP ratio and debt-to-GDP ratio are rarely analyzed in the literature.

The forecasters were compared with the naive forecast because it is one of the simplest forecasting
models. However, the naive forecast is inaccurate, especially at the turning points of the time series. The
naive forecasts for the debt-to-GDP ratio and fiscal balance-to-GDP ratio are clearly more inaccurate than
those of the MoF’s or the other forecasters, but the forecasters have difficulties in outperforming the
naive forecast in the expenditure-to-GDP forecasts especially when the crisis years are omitted. However,
in the full sample, all the forecasters produce more accurate forecasts than the naive forecast. Forecasters
therefore generate added value when preparing predictions compared with a situation in which only the
naive forecast is used.

The reported findings show that, on average, the Ministry of Finance’s forecasts are as reliable as the
forecasts produced by the other key forecasters from the perspective of unbiasedness and accuracy. The
Ministry of Finance has produced its fiscal forecasts in accordance with the provisions of the Budgetary
Frameworks Directive. Still, there is room for improvement of the forecasts.
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Appendix 1: Scatter plots between the forecast
errors of real GDP growth and the fiscal variables
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Figure 5: Scatter plots of the general government fiscal balance forecast error (vertical axis) and the GDP
growth forecast error (horizontal axis).
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Figure 6: Scatter plots of the general government debt forecast error (vertical axis) and the GDP growth
forecast error (horizontal axis).
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Figure 7: Scatter plots of the general government expenditure forecast error (vertical axis) and the GDP
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Appendix 2: Forecasts and outturns
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Figure 8: General government fiscal balance, % in relation to GDP. The outturns and forecasts for the year ahead (left panel) and for the current year (right panel).
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Figure 9: General government debt, % in relation to GDP. The outturns and forecasts for the year ahead (left panel) and for the current year (right panel).
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Figure 10: General government expenditure, % in relation to GDP. The outturns and forecasts for the year ahead (left panel) and for the current year (right panel).
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Appendix 3. Forecast error distributions
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Figure 11: Distributions of forecast errors. General government fiscal balance, % in relation to GDP.
Horizontal axes show the percentage point values. Forecasts for the year ahead (t+1).
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Figure 12: Distributions of forecast errors. General government fiscal balance, % in relation to GDP.
Horizontal axes show the percentage point values. Forecasts for the current year (t+0).
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Figure 13: Distributions of forecast errors. General government debt, % in relation to GDP. Horizontal
axes show the percentage point values. Forecasts for the year ahead (t+1).
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Figure 14: Distributions of forecast errors. General government debt, % in relation to GDP. Forecasts for
the current year (t+0).
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Figure 15: Distributions of forecast errors. General government expenditure, % in relation to GDP.
Forecasts for the year ahead (t+1).
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Figure 16: Distributions of forecast errors. General government expenditure, % in relation to GDP.
Forecasts for the current year (t+0).
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Appendix 4. Tables 4-9.

Table 4: Key figures on errors in general government fiscal balance forecasts, t+1.

Full sample: ‘ Naive MoF Etla BoF ‘ EC OECD ‘
Mean error (ME) 0.146 -0.121 0.000 -0.234 -0.130 -0.184
confidence interval (lower limit; upper limit) -6.931;7.222, H -0.954; 0.711 -0.865; 0.865 -0.990; 0.523 -0.980; 0.710 -1.039; 0.671
Median -0.500 -0.366 -0.487 -0.450 -0.413 -0.164
Mean squared error (MSE) 10.753 3.903 4.197 3.262 3.974 4.132
Root mean squared error (RMSE) 3.279 1.976 2.049 1.806 1.993 2.033
Mean absolute error (MAE) 2.571 1.463** 1.467** 1.434** 1.452** 1.483**
confidence interval (lower limit; upper limit) -4.506; 9.647, H 0.630; 2.295 0.602; 2.332 0.677; 2.190 0.612; 2.292 0.628; 2.338
Mean absolute percentage error (MAPE) 111.433 63.521 61.618 64.539 62.295 62.729
Theil U2 1.000 0.746 0.778 0.707 0.747 0.772
e<0 12 15 16 14 16 14
e>=0 13 9 8 10 8 10
Observations 24 24 24 24 24 24

Reduced sample without outliers (2009, 2020):

Mean error (ME) -0.414 -0.596** -0.487 -0.646** -0.609** -0.658**
confidence interval (lower limit; upper limit) -1.643; 0.815 -1.126; -0.066 -1.043; 0.070 -1.179;-0.113 -1.142; -0.077 -1.234; -0.082
Median -0.670 -0.536 -0.583 -0.673 -0.494 -0.338
Mean squared error (MSE) 7.860 1.783 1.811 1.863 1.813 2.119
Root mean squared error (RMSE) 2.804 1.335 1.346 1.365 1.347 1.456
Mean absolute error (MAE) 2.231** 1.132** 1.114** 1.173** 1.116** 1.161**
confidence interval 1.002; 3.461 0.602; 1.662 0.558; 1.67 0.640; 1.706 0.584; 1.649 0.585; 1.736

Mean absolute percentage error (MAPE) 104.223 55.491 52.573 59.211 54.015 54.895
Theil U2 1.000 0.619 0.685 0.567 0.620 0.671
e<0 13 15 16 14 16 15
e>=0 9 7 6 8 6 7
Observations 22 22 22 22 22 22

Notes: Forecasts for the period 1998-2021. Forecasts produced during the years 1997 and 2020. The confidence intervals calculated based on HAC standard errors are marked with H. MoF
= Ministry of Finance; Etla = ETLA Economic Research; BoF = Bank of Finland; EC = European Commission; OECD = Organization for Economic Co-operation and Development. A different unit

of measurement is used for the mean squared error (MSE) because forecast errors are squared when the MSE is calculated.
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Table 5: Key figures on errors in general government debt forecasts, t+1.

Full sample:
Mean error (ME) -0.954 -0.251 -0.672 -0.047 -0.402 0.534
confidence interval (lower limit; upper limit) -14.379; 12.471, H -2.168; 1.667 -2.648; 1.305 -1.930; 1.836 -2.380; 1.575 -10.742; 11.811, H
Median -0.489 -0.150 -0.300 0.650 -0.642 0.642
Mean squared error (MSE) 41.215 20.682 22.360 19.887 22.090 27.611
Root mean squared error (RMSE) 6.420 4.548 4.729 4.459 4.700 5.255
Mean absolute error (MAE) 5.704 3.201** 3.455** 3.363** 3.507** 4,183
confidence interval (lower limit; upper limit) -7.721; 19.129, H 1.283;5.118 1.479; 5.432 1.48; 5.246 1.53;5.484 -7.093; 15.46, H
Mean absolute percentage error (MAPE) 11.536 6.311 6.986 6.618 7.014 8.767
Theil U2 1.000 0.701 0.740 0.652 0.727 0.792
e<0 12 13 14 12 13 11
e>=0 12 11 10 12 11 13
Observations 24 24 24 24 24 24

Mean error (ME) 0.167 0.551 0.285 0.885 0.642 1.536

confidence interval (lower limit; upper limit) -12.575; 12.908, H -0.678;1.781 -6.915; 7.485, H -0.603; 2.373 -6.451; 7.734, H -7.564; 10.635, H
Median 1.661 0.550 -0.300 1.400 0.420 0.894
Mean squared error (MSE) 35.780 7.998 12.588 12.049 10.997 20.086
Root mean squared error (RMSE) 5.982 2.828 3.548 3.471 3.316 4.482
Mean absolute error (MAE) 5.262 2.220** 2.751 2.733** 2.745 3.611

confidence interval (lower limit; upper limit) -7.480; 18.004, H 0.990; 3.450 -4.449; 9.951, H 1.245; 4.221 -4.347; 9.838, H -5.489; 12.711, H
Mean absolute percentage error (MAPE) 11.003 4.594 5.646 5.481 5.576 7.763
Theil U2 1.000 0.394 0.514 0.489 0.458 0.673
e<0 10 11 12 10 11 9
e>=0 12 11 10 12 11 13
Observations 22 22 22 22 22 22

Notes: Forecasts for the period 1998-2021. Prepared between 1997 and 2020. The confidence intervals calculated based on HAC standard errors are marked with H. MoF = Ministry of
Finance; Etla = ETLA Economic Research; BoF = Bank of Finland; EC = European Commission; OECD = Organisation for Economic Co-operation and Development. A different unit of measure-
ment is used for the mean squared error (MSE) because forecast errors are squared when the MSE is calculated.
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Table 6: Key figures on errors in expenditure forecasts, t+1.

Full sample: Naive ‘ MoF BoF ‘ EC ‘
Mean error (ME) -0.686 -0.729 -0.238 -0.681
confidence interval (lower limit; upper limit) -7.325;5.954, H -1.986; 0.529 -1.303; 0.827 -1.846; 0.484
Median -0.200 -0.200 -0.100 -0.300
Mean squared error (MSE) 9.621 7.340 4,938 6.305
Root mean squared error (RMSE) 3.102 2.709 2.222 2.511
Mean absolute error (MAE) 2.362 1.967** 1.724%* 1.795**
confidence interval (lower limit; upper limit) -4.278;9.001, H 0.709; 3.224 0.659; 2.789 0.630; 2.960
Mean absolute percentage error (MAPE) 4.364 3.662 3.200 3.316
Theil U2 1.000 0.880 0.690 0.797
e<0 11 11 11 13
e>=0 10 10 10 8
Observations 21 21 21 21

Reduced sample without outliers (2009, 2020):

Mean error (ME) -0.079 -0.116 0.268 -0.116

confidence interval (lower limit; upper limit) -6.498; 6.34, H -3.801; 3.569, H -0.537; 1.074 -3.506; 3.274, H
Median 0.100 0.000 0.000 -0.300
Mean squared error (MSE) 5.722 3.016 2.697 2.583
Root mean squared error (RMSE) 2.392 1.737 1.642 1.607
Mean absolute error (MAE) 1.932 1.484 1.374** 1.347

confidence interval (lower limit; upper limit) -4.487; 8.350, H -2.201; 5.169, H 0.568; 2.179 -2.042; 4.737,H
Mean absolute percentage error (MAPE) 3.620 2.825 2.596 2.536
Theil U2 1.000 0.715 0.643 0.627
e<0 9 9 9 11
e>=0 10 10 10 8
Observations 19 19 19 19

Notes: Forecasts for the period 2001-2021. Prepared between 2000 and 2020. The confidence intervals calculated based on HAC standard errors are marked with H. MoF = Ministry of
Finance; Etla = ETLA Economic Research; BoF = Bank of Finland; EC = European Commission; OECD = Organization for Economic Co-operation and Development. A different unit of measure-
ment is used for the mean squared error (MSE) because forecast errors are squared when the MSE is calculated.
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Table 7: Key figures on errors in general government fiscal balance forecasts, t+0.

Full sample: Naive ‘ MoF Etla BoF EC OECD
Mean error (ME) -0.020 -0.360** -0.192 -0.264 -0.308 -0.440**

confidence interval (lower limit; upper limit) -0.984; 0.944 -0.693; -0.027 -2.67;2.285,H -0.575; 0.047 -0.661; 0.044 -0.823; -0.056
Median 0.096 -0.400 -0.250 -0.262 -0.148 -0.441
Mean squared error (MSE) 5.455 0.781 1.385 0.638 0.825 1.058
Root mean squared error (RMSE) 2.336 0.884 1.177 0.799 0.908 1.028
Mean absolute error (MAE) 1.636%* 0.656** 0.856 0.576** 0.633** 0.806**

confidence interval (lower limit; upper limit) 0.672; 2.600 0.323;0.989 | -1.621;3.334,H 0.265; 0.887 0.28; 0.985 0.422;1.19
Mean absolute percentage error (MAPE) 68.758 23.525 38.175 22.454 24.176 31.704
Theil U2 1.000 0.480 0.585 0.438 0.495 0.503
e<0 12 15 14 17 16 15
e>=0 13 10 11 8 9 10
Observations 25 25 25 25 25 25

Reduced sample without outliers (2009, 2020):

Mean error (ME) -0.522 -0.292 -0.061 -0.200 -0.235 -0.405

confidence interval (lower limit; upper limit) -3.891; 2.847,H -1.818; 1.235,H | -2.882;2.760, H -1.764; 1.363, H -1.906; 1.436, H -2.277;1.468, H
Median -0.202 -0.400 -0.241 -0.222 -0.148 -0.441
Mean squared error (MSE) 2.896 0.619 1.211 0.564 0.686 0.949
Root mean squared error (RMSE) 1.702 0.787 1.100 0.751 0.828 0.974
Mean absolute error (MAE) 1.279 0.613 0.783 0.539 0.588 0.766

confidence interval -2.09; 4.648, H -0.913; 2.14,H | -2.038;3.604, H -1.024; 2.103, H -1.084; 2.259, H -1.106; 2.639, H
Mean absolute percentage error (MAPE) 59.761 23.719 37.952 22.555 24.346 32.081
Theil U2 1.000 0.464 0.670 0.525 0.529 0.570
e<0 12 14 12 15 14 14
e>=0 11 9 11 8 9 9
Observations 23 23 23 23 23 23

Notes: Forecasts for the period 1998-2021. Forecasts produced during the years 1997 and 2020. The confidence intervals calculated based on HAC standard errors are marked with H. MoF
= Ministry of Finance; Etla = ETLA Economic Research; BoF = Bank of Finland; EC = European Commission; OECD = Organisation for Economic Co-operation and Development. A different unit
of measurement is used for the mean squared error (MSE) because forecast errors are squared when theMSE is calculated.
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Table 8: Key figures on errors in general government debt forecasts, t+0.

Full sample:
Mean error (ME) -0.340 0.415 0.159 -0.025 0.330 0.425
confidence interval -1.971; 1.291 | -2.803; 3.633, H -0.644; 0.962 | -3.524;3.474, H -0.460; 1.119 -5.472;6.322, H
Median 0.600 0.300 0.700 0.000 0.062 0.372
Mean squared error (MSE) 15.723 3.174 3.811 2.652 3.769 12.691
Root mean squared error (RMSE) 3.965 1.782 1.952 1.629 1.941 3.563
Mean absolute error (MAE) 3.092%** 1.369 1.657** 1.281 1.463** 2.587
confidence interval 1.461;4.723 | -1.849; 4.587, H 0.854; 2.460 | -1.900; 4.462, H 0.673; 2.253 -3.31;8.484,H
Mean absolute percentage error (MAPE) 6.150 2.758 3.301 2.649 2.918 5.040
Theil U2 1.000 0.401 0.441 0.380 0.433 0.801
e<0 10 11 12 12 12 12
e>=0 15 14 13 13 13 13
Observations 25 25 25 25 25 25

Reduced sample without outliers (2009, 2020):

Mean error (ME) 0.496 0.525 0.220 0.103 0.455 1.004
confidence interval -5.658; 6.649, H -0.212; 1.262 -0.629; 1.069 | -3.435;3.642, H -6.618; 7.528, H -3.832;5.84, H
Median 0.661 0.150 0.100 0.000 -0.019 0.512
Mean squared error (MSE) 8.476 3.178 3.900 2.673 3.814 10.399
Root mean squared error (RMSE) 2.911 1.783 1.975 1.635 1.953 3.225
Mean absolute error (MAE) 2.496 1.353** 1.672** 1.262** 1.467** 2.270**
confidence interval -3.658; 8.649, H 0.616; 2.090 0.823; 2.520 0.556; 1.967 0.646; 2.288 0.945; 3.595
Mean absolute percentage error (MAPE) 5.084 2.715 3.315 2.621 2.901 4.451
Theil U2 1.000 0.565 0.569 0.548 0.614 0.960
e<0 8 10 11 10 11 10
e>=0 15 13 12 13 12 13
Observations 23 23 23 23 23 23

Notes: Forecasts for the period 1998-2021. Prepared between 1997 and 2020. The confidence intervals calculated based on HAC standard errors are marked with H. MoF = Ministry of
Finance; Etla = ETLA Economic Research; BoF = Bank of Finland; EC = European Commission; OECD = Organisation for Economic Co-operation and Development. A different unit of measure-
ment is used for the mean squared error (MSE) because forecast errors are squared when the MSE is calculated.
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Table 9: Key figures on errors in expenditure forecasts, t+0.

Full sample: Naive MoF BoF EC
Mean error (ME) -0.264 0.200 0.473 0.114
confidence interval -1.246; 0.719 -0.545; 0.945 -0.463; 1.408 -0.38; 0.607
Median 0.250 0.000 0.000 -0.150
Mean squared error (MSE) 4.226 2.428 3.990 1.062
Root mean squared error (RMSE) 2.056 1.558 1.997 1.031
Mean absolute error (MAE) 1.445%* 1.055** 1.064** 0.795**
confidence interval 0.463; 2.428 0.310; 1.799 0.128; 1.999 0.302; 1.289
Mean absolute percentage error (MAPE) 2.681 1.956 1.971 1.487
Theil U2 1.000 0.732 0.831 0.468
e<0 10 11 10 12
e>=0 12 11 12 10
Observations 22 22 22 22
Reduced sample without outliers (2009, 2020):
Mean error (ME) 0.260 0.165 0.505 0.095
confidence interval -0.296; 0.816 -0.555; 0.885 -0.466; 1.476 -0.323; 0.513
Median 0.550 0.000 0.000 -0.150
Mean squared error (MSE) 1.399 2.261 4,315 0.759
Root mean squared error (RMSE) 1.183 1.503 2.077 0.871
Mean absolute error (MAE) 1.040** 0.965** 1.085** 0.675**
confidence interval 0.484; 1.596 0.245; 1.685 0.114; 2.056 0.257; 1.093
Mean absolute percentage error (MAPE) 1.975 1.809 2.018 1.283
Theil U2 1.000 1.279 1.400 0.645
e<0 8 10 7 11
e>=0 12 10 13 9
Observations 20 20 20 20

Notes: Forecasts for the period 2001-2021. Prepared between 2000 and 2020. The confidence intervals calculated based on HAC standard errors are marked with H. MoF = Ministry of
Finance; Etla = ETLA Economic Research; BoF = Bank of Finland; EC = European Commission; OECD = Organisation for Economic Co-operation and Development. A different unit of measure-
ment is used for the mean squared error (MSE) because forecast errors are squared when the MSE is calculated.
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