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EXECUTIVE SUMMARY

The forecast differences of macroeconomic aggregates of the Institute of Macroeconomic Analysis and
Development and the forecast differences of fiscal aggregates of the Ministry of Finance with regard
to outturn on average over the last four years, and even over a longer period of time, have not been
statistically significantly inconsistent with the principle of accuracy or with the principle of unbiasedness.
Forecast differences are an unavoidable part of any forecast, so it is reasonable to compare the
forecasts of domestic institutions with those of other institutions. We have established that forecast
differences of both national institutions from the outturn do not vary significantly from those forecasts
drawn up for Slovenia by international institutions. In this regard, the order of magnitude of
differences between the forecasts of institutions is relatively small compared to the size of the
differences of all forecasts from the outturn.

Nevertheless, it was possible to identify a few features that need to be highlighted in the review of
forecast differences. Regarding the forecasts of the macroeconomic aggregates, these refer mainly to
a certain conditionality of forecast differences of economic activity in relation to the economic cycle
and to less accurate forecasts of nominal variables. As regards the forecasts of the fiscal aggregates,
they relate mainly to overestimating EU funds revenue, to the persistence of successive deviations in
general government expenditure in the same direction, to the need to ensure greater transparency in
the drawing up of public finance forecasts and, in particular, to the absence of credible medium-term
fiscal planning. In connection with these findings, we have also made suggestions for improving the
quality of the forecasts of both national institutions.

In accordance with the transposition of Directive EU/2011/85 into Slovenian legislation from 2020
onwards, every two years the Fiscal Council is obliged to evaluate and publicly publish the results of
the assessment of macroeconomic and fiscal forecast differences. National institutional frameworks
also set out the practice of assessing forecast differences and of endorsing the macroeconomic and
fiscal forecasts. Forecast differences are evaluated on a regular basis by the majority of independent
fiscal institutions, and an assessment of the forecast differences for all the EU countries is also
published by the European Commission.

Objective and realistic macroeconomic and fiscal forecasts constitute an important basis for the
effectiveness of fiscal planning and thus contribute to the credible pursuit and achievement of fiscal
sustainability. An independent analysis of forecast differences, possibly detecting deviations from the
principles of unbiased and realistic forecast, can thus help to reduce forecast differences in future
forecasting exercises and thereby improve the adequacy of economic policy orientations.

Due to the interconnectedness and dependency of the forecasts of macroeconomic and fiscal
aggregates, the present document combines an evaluation of the forecast differences of the two
forecasts. In Slovenia, the Institute of Macroeconomic Analysis and Development of the Republic of
Slovenia and the Bank of Slovenia have been regularly reviewing the quality of their macroeconomic
forecasts and publishing them, including a comparison with other institutions. In the meantime, no
domestic institution has so far prepared and published an assessment of fiscal forecast differences in
Slovenia.

In the analysis, in line with domestic legislation, we focused on the forecast differences for the last four
years (2016-2019), which for some aggregates, following the examples of this type of analysis by
the majority of institutions, has been extended to the maximum period for which the comparable
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forecasts are currently available (2005-2019). Although the period has been extended, the time
series entering the analysis remain short. This fact constitutes an important limitation to the provision of
value judgments of forecast differences and it is therefore appropriate to consider the proposals
listed below only as recommendations.

Significant detected features of macroeconomic forecast differences and proposals for the Institute of
Macroeconomic Analysis and Development of the Republic of Slovenia:

. Although the longer successive differences from the forecast do not indicate repeated one-way
bias, the periods of successive differences in the same direction exceed four years, both in the
over- and under-estimation of economic activity growth. In line with a favourable economic cycle,
the economic activity for the last four years has been under-estimated.

Proposal: In drawing up the forecasts, it would be necessary to take info account to a greater extent
that the sequence of differences can be conditioned by the economic cycle, with due respect to an

awareness of the constraints imposed by existing methods on determining the cyclical conditions.

. Nominal GDP growth forecasts are relatively less accurate than the real GDP growth forecasts.
Although the differences in the inflation forecasts do not indicate the abovementioned, this may
reflect problems in forecasting the GDP deflator or individual components of the GDP deflator.
A similar conclusion applies to forecasts of nominal developments in other macroeconomic
aggregates, which are relevant for the drawing up of fiscal projections.

Proposal: Since the fiscal planning is mainly based on nominal variables, where forecast differences
compared to the forecasts of real economic activity indicators are relatively higher, additional

attention should be paid to the accuracy of the forecast of nominal variables.

Significant perceived features of fiscal forecast differences and proposals for the Ministry of Finance:

. Although the general government revenue for the past four years has been slightly under-
estimated on average, similar to the economic activity growth, we have not detected the
persistence of a significant bias of forecasts over a longer period. However, there are
weaknesses regarding the direction of their forecasts, in particular in forecasting revenue
increases. We estimate that an important factor behind this was the EU funds revenue over-

estimation.

Proposal: The analytical capacity of forecasting revenue should be strengthened, taking into account
the precautionary principle in accordance with the Fiscal Rule Act and, in particular, the ability to
forecast budget flows with the EU funds should be increased.

. The sequence of the forecast differences in the same direction persisted the longest in connection
with the under-estimated share of government expenditure in GDP, although the analysis for
only the last four years suggests an over-estimation. In this regard, we note that most of the
differences in the forecasts of fiscal indicators have resulted from forecast differences in nominal
fiscal variables, i.e. the general government expenditure forecast in this specific case.

Proposal: Since fiscal policy has a discretionary option to determine the level of expenditure of the
general government sector, it is necessary to pursue the legally prescribed precautionary principle in
planning, whereas the agreements on the increase of individual categories of expenditure should not
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be accepted after the adoption of the general government plans without measures neutralising such

increases.

. The findings of the forecast difference evaluation also point to the potential absence of a link
between the forecasts of the variables constituting the macroeconomic basis and the forecasts of
the related government revenue categories.

Proposal: Transparency of government forecasts should be increased by regularly publishing or
updating elasticity coefficients of the revenue components that depend on macroeconomic bases. A
clear costing of individual economic policy measures would also make a significant contribution to
greater transparency. Moreover, greater transparency in budget documents would also be desirable
for revenue components not related to the economic cycle.

. The sequence and long period of the general government balance over-estimation is directly
linked, in particular, to the conclusion that expenditure was under-estimated. In this regard, the
assessments show that, in the absence of major shocks, the forecast differences of structural
balance stemmed from the forecast difference of the nominal balance of the general
government sector, more than from the forecast difference of the output gap. Such findings, to a
large extent, also reflect the way in which the achievement of fiscal targets in fiscal planning is
postponed to later years of the forecast horizon.

Proposal: Fiscal planning should be more medium-term oriented, on the basis of a credible medium-

term framework of public finances with clear objectives and fransparently evaluated measures.

Differences in macroeconomic and fiscal forecasts may also depend to a significant extent on factors
beyond the control of the institutions that prepare these forecasts. In this context, two main factors
have been identified:

. Differences in macroeconomic forecasts are significantly influenced by the quality of official
statistical releases. In reviewing the scope of the revisions of individual aggregates by the
Statistical Office of the Republic of Slovenia, the nominal value of private consumption stands
out, which is an important aggregate to draw up the fiscal projections.

Proposal: Additional efforts by the Statistical Office of the Republic of Slovenia to improve the

quality of the first release of the data on private consumption.

. An important part of forecast differences of the government revenue relate to the forecast of
revenue from EU funds. In this context, investment and subsidies expenditure forecasts also differ
significantly. This reduces the transparency, predictability and efficiency of public finances.

Proposal: The medium-term planning and preparation of projects, co-financed by EU funds, should
be implemented in a more comprehensive, realistic and transparent manner. This will be even more

important in the light of the newly available financial instruments and EU funds in the coming years.

In 2022, the Fiscal Council will prepare the next ex post assessment of the macroeconomic and fiscal
forecast differences for the 2018-2021 period. The assessment is expected to be significantly
impaired, following the provisions of the Act Providing Additional Liquidity to the Economy to Mitigate
the Consequences of the COVID-19 Epidemic (ZDLGPE), which assumes that the forecasts for 2020
and 2021 are not taken into account in the forthcoming evaluations of the forecast differences.
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1. Legal framework

The EU Council Directive (2011/85/EU)! on requirements for budgetary frameworks of the Member
States stipulates, in paragraph six of Arficle 4, that the macroeconomic and budgetary forecasts for
fiscal planning must be subject to regular, unbiased and comprehensive evaluation based on objective
criteria, including ex post evaluation. The results of the evaluations must be made public and taken into
account appropriately in future macroeconomic and budgetary forecasts. In the event that an
evaluation detects a significant biases affecting macroeconomic forecasts over a period of at least
four consecutive years, the Member State concerned must take the necessary measures to correct them
and make them public. The 2015 Fiscal Rule Act (hereinafter: the FRA), which in Article 7 lists the tasks
of the Fiscal Council,2 has not envisaged the preparing of the ex post evaluations of forecast
differences among these tasks. The provisions of Directive EU/2011/85 were partially transposed into
the Slovenian legislation in February 2018 with the Act Amending the Public Finance Act (hereinafter:
the ZJF-H).3 Article 9g provides that every two years, the Fiscal Council shall carry out and make
publicly available an analysis of the macroeconomic aggregate forecast for the past four years and
present it in a report and, in the event of any identified discrepancies, communicate to the Government
the relevant findings on the basis of which the Government shall prepare corrective measures. Since
the ZJF-H only required an assessment of the forecast differences of the macroeconomic aggregates, it
has not fully transposed the provisions of Directive 2011/85/EU into the Slovenian legislation. To this
end, in Article 37b of the Decree amending the Decree on development planning documents and
procedures for the preparation of the central government budget that was adopted in May 2018
(hereinafter: the Decree) it stipulates that the Fiscal Council must also ex post assess the revenue and
expenditure forecasts of the general government for the past four years. The ZJF-H and the Decree
also provide for the Fiscal Council to prepare first such an analysis in 2020. As the legislation requires
the Fiscal Council to carry out an analysis every two years, the next ex post assessment of
macroeconomic and fiscal forecasts will be carried out in 2022.5

Vhttps://eur-lex.evropa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32011L0085&from=EN#d1€323-41-1.

2 http://www.fs-rs.si/wp-content/uploads/2018/02/ZFisP_EN.pdf

3https://www.uradni-list.si/glasilo-uradni-list-rs/vsebina/2018-01-0544?s0p=2018-01-0544 (Only in Slovene)

4 hitps://www.uradni-list.si/glasilo-uradni-list-rs/vsebina/2018-01-1754?s0p=2018-01-1754 (Only in Slovene)

5The Act Providing Additional Liquidity to the Economy to Mitigate the Consequences of the COVID-19 Epidemic (ZDLGPE); available at: hitps://www.uradni-list.si/glasilo-uradni-list-rs/
vsehina/2020-01-08972s0p=2020-01-0897, only in Slovene), adopted at the end of April 2020, Article 33 stipulates that "...Notwithstanding the first paragraph of Article 9g of the ZJF,

the Fiscal Council shall not take into account macroeconomic aggregates and revenue and expenditure forecasts for 2020 and 2021 in its analysis". This will result in a serious
impairment of the evaluation of forecast differences to be prepared for the 2018-2021 period by the Fiscal Council in 2022. The same applies to the drawing up of this type of analysis
in 2024 (the forecast difference analysis period will be 2020-2023).
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2. Methodology

2.1 Starting points for the ex post assessment of forecast differences

In Slovenia, macroeconomic forecasts, which serve as a starting point for drawing up the budget
and forecasts of the general government forecasts, are prepared by the Institute for
Macroeconomic Analysis and Development (IMAD),* while the Ministry of Finance (MoF) is
responsible for drawing up forecasts of the revenue and expenditure of the general government
sector.” Such an institutional distribution of responsibility for forecasting is not common in the EU. While
the ministries of finance usually produce macroeconomic forecasts which serve as the basis for the
drawing up of forecasts for fiscal aggregates, this is not the case in Slovenia and in another four EU
Member States.® Ensuring the independent drawing up of macroeconomic forecasts reduces the risk of
them being biased and thus increases credibility and, consequently, the quality of fiscal planning,
provided that the latter is actually based on independently prepared macroeconomic forecasts.

IMAD and the MoF draw up comprehensive forecasts of the macroeconomic and fiscal aggregates
in spring and autumn. IMAD prepares the spring macroeconomic forecast after the Statistical Office
of the Republic of Slovenia (hereinafter: SORS) publishes national accounts data for the last quarter of
the previous year.? This forecast serves as the basis for the preparation of the Stability Programme,
which the Government must submit to the European Commission by the end of April each year. The
autumn macroeconomic forecast is prepared by IMAD after the first annual data of national accounts
are published by SORS,'0 which also includes the revision of data for the preceding four-year period.
This forecast is used by the MoF as the basis for the preparation of the state budget, which the
Government must submit to the National Assembly by 1 October of the current year,!! and which also
serves as the basis for the preparation of the Draft Budgetary Plan (OPN), which must be in line with
the state budget and which must be forwarded to the European Commission by the Government by 15

October each year.

The different institutions do not produce forecasts at the very same time, which should be taken
into account when comparing or interpreting the forecast differences. In addition to IMAD, the
forecasts of macroeconomic aggregates for Slovenia are regularly and mostly in a comprehensive
manner published by the Bank of Slovenia (BoS), the European Commission (EC), the International
Monetary Fund (IMF) and the Organisation for Economic Cooperation and Development (OECD). Apart
from the MoF, comprehensive forecasts of fiscal aggregates are published on a regular basis only by
the EC and the OECD. In our assessment, the comparison of forecasts between the different institutions
is based on forecasts prepared in the spring and autumn months. The time interval between their
drawing up does not exceed four months, and all institutions included in the abovementioned
comparison generally have the same national accounts data available when drawing up the forecasts
(see Table 2.1). Nevertheless, the later forecasts have an information advantage as they can take into
account more data on the evolution of other indicators of economic activity and adopted policies that

8 Article 9b of the ZJF-H.

T Article 9b of the ZJF-H.

81n Austria, Belgium, Luxembourg and the Netherlands. In most EU Member States, the macroeconomic forecasts, which serve as the basis for the preparation of fiscal aggregate
forecasts and are produced by the ministries of finance, is endorsed by independent fiscal institutions (Jankovics and Sherwood, 2017).

9 Paragraph one of Article 9b of the ZJF-H.

10Paragraph three of Article 9b of the ZJF-H.

11 Paragraph one of Article 28 of the Public Finance Act.
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could influence developments in macroeconomic and fiscal aggregates.’? As to the comparison of
forecast variations, official forecasts of IMAD or the MoF are prepared first and are therefore at an
information disadvantage compared with the forecasts of the other institutions. For example, in the first
half of the year IMAD publishes forecasts in March whereas the Bank of Slovenia publishes them in
June. This gives the Bank of Slovenia an information advantage in the preparation of forecasts, which
could have an impact on the conclusions comparing the forecast deviations drawn up in the first half of
the year. From the aspect of drawing-up the abovementioned key fiscal documents, the official IMAD
forecasts are prepared last in view of other macroeconomic forecasts. Since in the spring the MoF
prepares its forecast in April, it has available the forecasts produced by the Bank of Slovenia from
December of the previous year (taking into account national accounts data up to Q2/t-1) and
forecasts by IMAD from March (taking into account the national accounts data up to Q4/t-1, i.e. by
two quarters of a year more than in the Bank of Slovenia forecast). Thus, the official IMAD forecasts
include the most information, which the MoF can use in the current fiscal planning process as the basis
for the forecasts of general government aggregates.

An analysis of forecast differences was prepared for the spring and autumn forecasts for the
current (t) and next year (t+1). Other studies that produce ex post assessments of forecast differences
use a similar approach.'3 Differences in projections relating to a period of more than one year have
not been systematically assessed due to uncertainties about exogenous macroeconomic assumptions
and future economic policies that may influence developments in fiscal aggregates. In the case of an
ex post assessment of the fiscal forecasts, such a decision also results from the fact that the Draft
Budgetary Plan contains forecasts for the following year only.' A more detailed analysis of the
forecast differences in the period 2016-2019 focused on the autumn forecasts for the coming year,
since these forecasts, as key fiscal documents, formed the basis for the state budget in each of the four
years of the period analysed. All statistical error indicators for the forecasts for the spring and autumn
forecasts are shown in Annex 7.3.

The forecasts were compared with the first available data on the annual realisation published by
SORS and Eurostat respectively. For the year t, SORS publishes annual macroeconomic data at the
end of February in the year t+1 and for the general government at the end of March in the year t+1.
A decision to make such a comparison is mainly linked to the fact that institutions draw up their

Table 2.1: Chronological order of preparing macroeconomic (M) and fiscal (F) forecasts in the 2016—2019 period

spring autumn
N type of . : . .
institution forecast month of | last available national month of | last available national
publication acount data publication acount data
IMAD M March Q4/t-1{September 02/t
Ministry of Finance F April Q4/t-1{October 02/t
European Commission M/F May Q4/t-1{November 02/t
0ECD M/F June Q4/t-1|November 02/t
IMF M/F April Q4/t-1{October 02/t
Bank of Slovenia M June Q4/t-1{December 02/t

Source: IMAD, Mof, EC, OECD, IME, BoS.

12 For a theoretical approach, see e.g. Andersson et al.(2016) and for practical application e.g. a description in IMAD (2018) and AlReF approaches (2018, Chapter 3).

13 See e.g. Fioramanti et al.(2016) and Chabin et al. (2020) for EU Member States, CNFP (2018) for Luxembourg, Hauth et al. (2018) and Schuster (2018) for Austria, the National Audit
Office (2018) for Finland and Power (2018) for Ireland.

14 Nevertheless, in the analysis of forecast differences in the 2005-2019 period, a comparison was made between forecasts for the time horizon of up to two years from the Stability
Programme, the so-called ndive forecast and the forecast based on long-term averages (see Table 5.1).

10
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forecasts on the basis of the first data on realisation. The latter relates mainly to exogenous or
technical assumptions, which are an unavoidable and important part of the preparation of the
macroeconomic forecasts, and may have a significant impact on the assessment of the forecast
performance in the case of a significant difference between the actual realisation and the forecast.
Moreover, it is not reasonable to expect from forecasters to be able to anticipate future revisions of
official statistical data. Furthermore, at the time of the publication of the first macroeconomic dataq,
SORS does not yet have all the information available and subsequent methodological changes may
occur. Data on the realisation of general government aggregates also change over time.'> For
example, the published data for the general government sector will be revised by mid-April in the
regular process of explaining data to Eurostat (EDP reporting). Since Eurostat data are comparable
across the EU countries, they have been used to analyse forecast deviations over time or to compare
forecast errors across the EU countries (Chapters 5 and 6). Slovenia is part of the group of the EU
Member States where revisions of GDP trends and the general government financial balance were
among the lowest in the 2004-2019 period.1¢

The assessment of forecast differences in this document primarily — and in accordance with the
legislation — covers the 2016-2019 period and the analysis was complemented by an assessment
of forecast errors over a longer period of time. Given that most foreign ex post evaluation studies
cover a longer period of time, we have also prepared an evaluation and comparison of forecast
differences for the 2005-2019 period. In this analysis, due to the limited availability of data, we
assessed a smaller number of variables and at the same time captured only one forecast in each year,
since the Draft Budgetary Plan has only been in existence since October 2013. Due to changes in the
Stability Programme preparation dates in the years prior to 2010, we do not only assess the forecast
differences of the spring forecasts.!”

Table 2.2 : The number of forecasts of macroeconomic and fiscal variables included in the evaluation of forecast
differences in the 2016-2019 period

2016-2019 IMAD MoF EC OECD IMF* BoS
GDP, real growth in % 16 / 16 16 16 16
GDP, nominal level 16 / 16 16 16 /
Private consumption, nominal level 16 / 16 15 / /
Gross operating surplus/mixed income, nom. level 16 / / / / /
Compensation of employees, nominal level 16 / 16 15 / /
Inflation**, annual average in % 16 / 16 16 16 16
General government halance, % of GDP / 16 16 16 16 /
General government revenue, % of GDP / 16 16 16 16 /
General government expenditure, % of GDP / 16 16 16 16 /

General government gross debt, % of GDP / 16 16 16 / /

Notes: "/" denotes that the institution has not prepared the forecast of a related variable in the given period. *In the forecast of public

finance aggregates, IMF uses the GFS methodology, which is different to the FSA methodlogy used by other institutions. ** In the period
observed, IMAD and IMF have forecast prices in terms of Consumer Price Index (CPI), while other institutions have forecast Harmonised
Index of Consumer Prices (HICP),

Source: IMAD, Mof, EC OFCD, IMF, BoS.

15 See Box 2.2 in Fiscal Council (2019c) for more information on revisions of fiscal aggregates.

16 The latter does not necessarily mean that revisions of individual smaller aggregates are not important and do not have a significant impact on the assessment of the performance
of the forecast if compared with the latest available data on realisation. The revisions of SORS releases on the other macroeconomic aggregates discussed in this analysis are
otherwise larger than those for real GDP growth. Annex 7.4 also shows a comparison of the forecasts of the aggregates under consideration with the latest available data.

17 The forecast horizon may also change as a result. Annex 7.1 lists all publications used in our analysis of forecast errors.

11
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In addition to the macroeconomic variables included in their forecast performance assessments by
IMAD and the Bank of Slovenia,'® the assessment of forecasts include some other variables that
are relevant for the preparation of fiscal forecasts. In addition to assessing the forecast differences
of real GDP and the average rate of inflation, the analysis included an assessment of differences in
forecasts of nominal GDP, nominal private consumption and nominal compensation for employees and
gross operating surplus. According to the MoF, the abovementioned aggregates are also the most
important for forecasting government aggregates.’® As regards the general government aggregates,
the assessment primarily includes the forecast balance, revenue, expenditure and gross debt. Although
we have taken into account a relatively narrow set of variables in the forecast assessment, institutions
that regularly publish forecasts for Slovenia do not predict all variables (see Table 2.2). In addition to
IMAD or the MoF, only the European Commission publishes forecasts for all the abovementioned
variables20 and for the entire abovementioned two periods. Although the OECD forecasts all the
aggregates listed, forecasts for all variables are not available for the whole period.

The ex post assessment of the forecast focuses on the differences from the forecasts, but caution
should be exercised in interpreting them, as the differences are not necessarily merely the result of
errors in the preparation of forecasts. Indeed, macroeconomic forecasts are largely based on
exogenous assumptions?! that can have a significant impact on the deviation of the forecast. This
impact may be particularly pronounced in small open economies. Another important feature of the
macro-economic aggregates of small open economies, such as the Slovenian economy, is that their
fluctuations tend to be relatively greater than those in larger economies, which also affect forecasts
changes and their deviations (see also Chapter 6). Forecast differences may also be affected by
possible changes in economic policies between the forecasting period and the end of the forecasting
period and the revision of the data releases.

2.2 Statistical indicators used in the analysis of forecast differences

In the ex post assessment of macroeconomic and fiscal forecast differences, the Fiscal Council
uses a set of standard statistical indicators. Slovenian and EU legislation do not prescribe the type
and scope of indicators to be used in such analyses. The evaluation thus includes statistical indicators
represented in similar analyses produced by other institutions.22

The statistical indicators used to analyse forecast differences can be divided into two groups. The
first group contains the standard indicators used to measure the statistical characteristics of forecast
differences over the last four years, as required by the legislation, and additionally over a longer
period of time. The standard indicators include mean error, mean absolute error and the root mean
square error. The second group contains indicators that measure the statistical characteristics of
forecast difference indicators of the first group and thus allow for more detailed insight into the
characteristics of the differences. These indicators are mainly based on a regression analysis and are
therefore suitable for analysing forecast differences over longer periods of time. Forecast differences

18 IMAD and the Bank of Slovenia regularly publish performance assessments of their forecasts, covering only real GDP and inflation forecasts. For more information, see e.g. IMAD
(2019) and the Bank of Slovenia (2019).

19 The MoF (2019).

20 The exception is gross operating surplus/diversified income, as IMAD published a forecast of the total aggregate in the 2016-2019 period, while the European Commission published
a forecast of gross operating surplus of the total economy.

2 E.g. assumptions on the evolution of foreign demand, crude oil prices, commodities, etc.

22 See the analyses cited in footnote 13.

12
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can be evaluated in an unbiased manner only on the basis of analyses of the statistical characteristics
of forecast difference indicators over a longer period of time. This is the approach used by most other
institutions assessing the characteristics of forecast differences.?3

2.2.1 Standard indicators

The forecast difference in our analysis is defined as the difference between the forecast and outturn
of a specific variable. When the forecast value is higher than the outturn value, it is over-estimated,
while when the forecast value is lower than the realised value, it is under-estimated. Using the formulq,
we record the forecast differences for the current and next year as:

€t = Vet — Ve
1t = Ye+1,t — Ve+1 s

Where y: and yi+1 are the outturns of a given variable,24 y:+ and y:+1; are the forecasts of this
variable for the years t and t+1, produced in year t. Values eis and et+1, thus represent a forecast
difference for the year t in the forecast produced in the same year (t) and the forecast difference for

the year t+1 in the forecast produced in the year t.

Mean error

With this indicator, we measure the forecast bias over a given period. The forecast bias indicates
whether forecast differences are systematically under- or over-estimated over the observed period.
Mean error (ME) of the forecast for the current and subsequent year over a given period of time (T; in
the case of an analysis of errors of the shorter period for the years 2016-2019, T=4) is determined
on the basis of the formulas:

1

ME = ? et't

=

1

t=
T
1
ME = TZ €r+1,t
t=1

The main drawback of the mean error is that positive and negative forecast differences can cancel
each other, which allows this indicator to show low values even in case of high forecast differences of

various directions.

Mean absolute error

This indicator measures the accuracy of the forecast and, taking into account the absolute values of the
forecast differences, eliminates the deficiency of the mean error, which can display low values with
equally high forecast differences of different signs. The value of the mean absolute error (MAE)

3 See e.g. studies cited in footnote 13. In their assessments of forecast errors, some institutions or authors, to increase the sample, use all available forecasts made in the same
year, e.g. Schuster (2018), while some use a panel analysis combining multi-country forecasts (e.g. Fioramanti et al. (2016)) or Chabin et al. (2020) in analyses of EC forecast errors).
IMAD and the Bank of Slovenia, in their analysis of forecast errors, show the statistical indicators of the first set of indicators from our analysis.

% In the analysis we distinguish between the first and the last publication of the data on the realised value of the variable.
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indicator of the forecast for the current and the following year over a given period of time (in our
case T=4) is determined by the formulas:

T
1
MAE = ?Z|€t’t|
t=1
T
1
MAE = T2|6’t+1’t|
t=1

Root mean squared error

This indicator — similarly to the mean absolute error indicator — eliminates the underlying disadvantage
of the mean error indicator. Instead of absolute values, it takes into account the squared forecast
differences. Thus, not all forecast differences are equivalent in the calculation of the average, as in
comparison to the mean absolute error indicator (MAE), the more significant forecast differences are
given more weight. Due to this property, this indicator is usually the one most commonly used in
forecast performance analyses, although, for example, it does not show the direction of the
differences. The root mean squared error (RMSE) indicator formulas for current and next year’s
forecasts are written as:

2.2.2 Statistical characteristics of standard indicators

Forecast bias

Forecast bias can be determined by calculating the mean error indicator, as well as by analysing the
time series of forecast differences. This method makes sense when analysing forecast differences over
a longer period of time, and in addition to the mean error of the forecast, forecast differences are
also defined in the form of regression residuals (€ in the equations below), which, if unbiased, are
normally distributed. For this purpose, the forecast difference for the current and next year is
explained by the constant a. The latter indicates the mean difference of the forecast and, in the case

of unbiased forecast, it is equal to O:

€t = + Ett

i1t = Xty

Forecast difference persistence

Differences are defined as persistent if the same type (direction) is repeated over a longer period of
time. Forecast difference persistence is checked by testing for autocorrelation. If the differences are
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repeated in the same direction (persistence of over- or under-estimate successively over time), this is
known as positive autocorrelation, while if forecast differences are compensated each time with a
difference in the opposite direction (an under-estimate in one year is replaced by an over-estimate in
the following year and vice versa), this is known as negative autocorrelation. If forecast differences
are not persistent, the value of the autocorrelation coefficient measured by the Ljung-Box test (Q)2>
equals O:

Q=n(m+2)5 2L

n—k'

where n is the length of the time series, autocorrelation at lag k and h is the number of lags tested.

Direction of forecast

In addition to determining how far from the forecast the is the outturn, we can also check whether the
projected and actual values move in the same direction. Thus, instead of analysing point distances, we
focus on checking the "story" of the forecast, where the predicted movements should at least go in the
same direction as the actual movements, making such an indicator qualitative rather than quantitative.
The change in the forecast direction is determined on the basis of the actual data available at the time
of the preparation of the forecast. To indicate a change in the forecast for the current year, for
example, we use the difference between the forecast and the realisation of the variable in the
previous year, and to indicate a change in the forecast for the next year, the difference between the
forecast for the year ahead prepared in autumn, and the forecast for the current year, prepared in
spring is applied. The adequacy of the forecast direction was analysed on the basis of the Pesaran-
Timmermann test2é, This is a nonparametric test determining the ability of forecasts to explain the
change in direction of the forecast aggregates based on the findings in Table 2.3.

Table 2.3: Parameters of Pesaran-Timmermann test

forecast: decrease

forecast: increase

actual: decrease

correct
forecast

incorrect
forecast

actual: increase

incorrect
forecast

correct
forecast

Source: Fioramanti et al. (2016).

25 Ljung and Box (1978).
26 Pesaran and Timmermann (1992).
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Box 2.1: Review of good practices in assessing forecast differences in some other countries

The EU Council Directive (2011 /85/EU) stipulates that macroeconomic and budgetary forecasts must
be regularly, impartially and comprehensively assessed, including ex post, on the basis of objective
criteria. The way in which this provision is put into practice in individual Member States depends to a
large extent on the national institutional frameworks that determine the tasks of the ministries of
finance and independent fiscal institutions. In the text below, we present the methods of assessing
forecasts in Austria, Ireland and the United Kingdom. The institutional frameworks in these countries
vary and, partially in connection with this, the approaches to the ex post evaluation of forecasts also
vary. In all three countries, in addition to the four-year period prescribed by the directive, errors in
forecasts over a longer period are also analysed due to the consensus that a period of four years is
too short to reach statistically properly supported conclusions on the potential systematic bias of the
forecast.

Austria

In Austria, macroeconomic forecasts, which serve as the basis for fiscal forecasts, are prepared by the
independent Austrian Institute of Economic Research (WIFO). The official fiscal forecasts are prepared
by the Ministry of Finance and, independently of this, by the Austrian Fiscal Council. The forecast
performance assessment of the three abovementioned institutions was prepared by the Fiscal Council
secretariat.! The analysis also compared the forecasts of the three institutions with the forecast of the
EC. The forecasts were compared with both the first and the latest available data on realisation. The
specificity of this study is that it analyses not only general macroeconomic and fiscal aggregates but
also the forecasts of key components that influence the calculation of the structural balance. In
addition, based on the findings on deviations from the forecast of actual realisation, concrete
recommendations are made to the Fiscal Council on assessing compliance with fiscal rules and
improving the methodology or the approach used in the preparation of fiscal forecasts.

Ireland

In Ireland, official macroeconomic and fiscal forecasts are prepared by the Ministry of Finance. The
ministry entrusted the analysis of the forecast performance to independent experts who compared the
official forecasts with those of domestic (public and private) and international institutions.2 In doing so,
they limited themselves to analysing the differences between forecasts and realisation and did not
verify the (in)Jadequacy of the methodology used in the official forecasts. The analysis focuses
primarily on the 2013-2016 period and also analysed the performance of the macroeconomic
forecasts in the 1996-2016 period. A specific feature of the Irish case is that the analysis also includes
an assessment of the deviations of technical assumptions, which, in a small open economy, can have a
significant impact on the difference between the realisation and forecast.

United Kingdom

In the United Kingdom, official macroeconomic and fiscal forecasts are prepared by the Ministry of
Finance while the Fiscal Council prepares its own comprehensive forecasts to assess fiscal policy
compliance with fiscal rules. The specificity of the Fiscal Council’s forecasts is that they place
considerable emphasis on forecasting the impact of the policy measures taken on macroeconomic and
fiscal aggregates. The Fiscal Council publishes annual forecast assessments3 where a clear distinction is
drawn between the differences between the realisation and forecasts and errors arising from the
forecasting methodology used. The latter are analysed in more detail and ways in which it intends to
remove them are presented.

1'An analysis of the four-year period of 2014-2017 (Hauth et al., 2018) and an analysis of the longer 2005-2017 period (Schuster, 2018) were prepared.
2Power (2018).
3For the latest available document, see the Office for Budget Responsibility (OBR, 2019).
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3. Macroeconomic and fiscal developments in the 2016-2019 period

It is reasonable to position the analysis of forecast deviations in the macroeconomic and fiscal
situation of the period considered. In the 2016-2019 period the macroeconomic and fiscal situation
was on average significantly more favourable than in the previous four years, and at the same time it
was among the most stable in the whole period after 2000 (see Figures 3.1 and 3.2). The recovery of
economic activity, which started in 2014, stabilised at the beginning of the period, followed by faster
growth in 2017 and 2018, with some signs of overheating, which started to slow down at the end of
the period. From a fiscal perspective, the initial part of the analysed period was marked by consoli-
dation after the general government balance deteriorated in recent years and gross government debt
increased significantly. In particular, due to favourable economic conditions, a nominal government sur-
plus was recorded in 2018 and 2019; however, according to current assessments, fiscal policy was
somewhat pro-cyclically expansionary.?” Furthermore, the debt-to-GDP ratio gradually declined over
four years but was, nevertheless, three times higher at the end of the period than before the crisis.

Economic growth stood at 3.6% on average in the 2016-2019 period, much more than in the pre-
vious four years and above the long-term average. At the beginning of the period, the growth of
external trade, stimulated by the improvement of the situation of the main trading partners, was the
main contributor to the recovery. The improvement of conditions in the export-oriented part of the
economy was reflected in the gradual strengthening of domestic consumption aggregates. Significant
growth in employment contributed to a higher increase of compensation of employees and, conse-
quently, to private consumption, while the improvement in corporate business results was reflected in
the growth of gross operating surplus and consequently contributed to the growth of investment activi-
ty. At least in 2016 and 2017 there were no price and cost pressures. In the second half of 2018 and
last year, positive impulses from abroad began to weaken. With lower growth in world trade, eco-
nomic growth in Slovenia began to slow down. At the same time, private consumption growth continued
to grow, in particular as a result of the continued high growth of compensation for employees. This was
based, to a lesser extent than in the first years of the period analysed, on employment growth, which

Figure 3.1: Real GDP growth - standard deviation Figure 3.2: General governement balance - standard deviation
percentage poinfs 6 percentage points of 6OP
4 - 51
4 4
3 4
3 4
2 4
2 4
1 1 I
0 Bl T . T T T T 0 T T T I T T T
2000-2019 2000-2003 2004-2007 2008-2011 2012-2015 2016-2019 2000-2019 2000-2003 2004-2007 2008-2011 2012-2015 2016-2019
= Slovenia EU28 H Slovenia EU28
Source: Furostat, FC calculations. Source: Furostat, FC calculations.

27 See Fiscal Council (2020a and 2020b).

17



Fiscal Council /August 2020

Figure 3.4: Important macroeconomic and fiscal
aggregates in various periods
period averages in %, except where noted
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also began to moderate due to the limited availability of labour. Stronger growth of compensation
per employee has thus contributed more to the growth of compensation of employees. Inflation re-
mained at a similar level as in previous years, slightly below 2%, but it was mainly due to domestic
factors increasingly linked to cost pressures.

The public finance indicators have improved over the past four years mainly under the influence
of economic growth and the improvement of the labour market situation, and at least in the initial
two years of the period analysed, as a result of restricting expenditure growth. The nominal bal-
ance of the general government shifted from a 2% deficit-to-GDP ratio in 2016 to a surplus of 0.5%
of GDP in 2019. Revenue growth, which stood at 4.5% on average over the past four years, was
mainly driven by a higher revenue from social contributions and taxes, however, the growth of the lat-
ter slowed down last year. Other categories of revenue, following a fall in 2016 resulting from a

Figure 3.6: General government expenditure
in various periods
average period growth in %

Figure 3.5: General government revenue in various periods
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drop in the drawing on EU funds during the transition to the new financial perspective, contributed ap-
proximately a tenth of the total revenue growth in the last three years. Over the course of four years,
lower interest expenditure, which decreased by about a tenth per year, contributed to the containment
of expenditure growth and thus to the improvement of the balance. Among the other major categories
of expenditure, compensation of employees increased throughout the period, and their average annu-
al growth was well above the long-term average. Expenditure on social transfers started to increase in
2017 with the beginning of the easing of the measures adopted during the crisis and, despite favour-
able economic conditions, their growth last year was the highest after the beginning of the financial
crisis. On average, investment expenditure growth over the last four years has fallen behind the long-
term average due to the significant drop in 2016 at the time of the transition to the new EU financial
perspective, although the average of the last two years stood at almost 20%. The general government
gross debt-to-GDP ratio declined significantly to around 65% of GDP over the past four years and
remained at a similar level in nominal terms (approximately EUR 32bn).
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4. Assessment of macroeconomic and fiscal forecast differences for the 2016-2019 period

A more detailed assessment of forecast deviations for this period focuses on the assessment of

autumn forecasts for the following year. In the four-year period analysed, all state budgets, as key

public finance documents, and the Draft Budgetary Plans aligned with them, were prepared in the au-

tumn of the previous year. The exception is the 2019 forecast, when the proposal for a revised budget

was prepared in January 2019; however, this document was also based on the autumn forecast of

IMAD of September 2018.

Figure 4.1: ME - GDP and inflation
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Figure 4.3: RMSE - GDP and inflation
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Figure 4.4: RMSE - nominal macroeconomic hases
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Notes: ME— mean error, RMSE — roof mean squared error, AF t: IMAD autumn forecast in year t for year 1, SF t- IMAD spring forecast in

year t for year 1, AF t+1: IMAD autumn forecast in year t for year t+1, SF 1+1: IMAD spring forecast in year  for year 1.
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Forecasts deviations in the 2016-2019 period generally decrease with a shorter forecast horizon.28
This applies to macroeconomic aggregates and government revenue forecasts or components thereof.
Considering their time of preparation, no significant differences in forecast errors can be detected in
most expenditure components, with the exception of total government expenditure. This also indicates,
among other things, the greater possibility of controlling expenditure developments compared to reve-
nue.

The autumn forecasts for the vast majority of macroeconomic aggregates considered for the fol-
lowing year were on average underestimated in the period analysed. This applies to both real GDP
growth forecasts and forecasts for nominal levels of GDP, private consumption, compensation of em-
ployees and gross operating surplus. The exception was merely an overestimated forecast of inflation.
The underestimation was particularly pronounced in the forecast for 2017. On average in the period
analysed, the underestimation of most aggregates was probably related, in particular, to two reasons,
i.e. favourable economic activity in the international environment and the intensity of the labour market
recovery in Slovenia. The actual situation in the international environment was better than that antici-
pated in technical assumptions at the time of the forecasts made by IMAD on the basis of forecasts by
international institutions for GDP growth or imports of major trading partners. Another factor was a
higher actual employment growth than forecasted and, consequently, also a higher compensation of
employees and private consumption. In the period analysed, employment growth measured by number
of people was relatively high, while employment growth measured by number of hours lagged be-
hind. Demographic trends probably also influenced the employment forecast deviation. In Slovenia,
the number of working-age people decreased significantly in the last decade, but at the same time
the net inflow of labour from abroad was relatively high, especially in the second part of the period.

Overall government revenue forecasts and most of their categories were also underestimated,
with the significant exception of other revenues, including the EU funds. In the autumn forecasts for
the following year, the share of revenue-to-GDP was underestimated on average by 0.4% of GDP.
The underestimation for most of the economic cycle-related revenue categories is likely to be partly
linked to the macroeconomic base underestimation. The elasticities used by the MoF in the preparation
of government revenue forecasts are not public and therefore it is not possible to assess the extent to
which the revenue forecasts actually reflect the macroeconomic aggregates forecasts produced by
IMAD.2? The deviation of forecasts was the highest for current taxes on income and wealth and social
contributions, which, in our view, is mainly due to the deviation in the forecasts of macroeconomic ba-
ses. On the other hand, the forecasts of taxes on production and imports (including VAT) were overesti-
mated, although the private consumption forecasts quoted by MoF as the macroeconomic basis for this
category of income forecast were underestimated3®. The average of the property income underesti-
mation is, according to our estimate, partly related to the relatively high dividend of the NLB in 2018,
the payment of which was uncertain due to the prior approval required from the ECB. In part, higher
property income is likely to have been influenced by a better than projected macroeconomic realisa-
tion. Other revenue forecasts, including revenue from the sale of goods and services, other current
transfers and other capital revenue were overestimated in the period analysed. In particular, this is

2 A similar finding was made in the Fiscal Council (2018).

9 The creation of key revenue category forecasts using macroeconomic bases from IMAD forecasts and elasticity used by the EC in the calculation of the structural balance (see Price
et al., 2014) indicates that the deviation (measured by RMSE) for the forecasts of all three cyclically-related revenue categories in the 2016-2019 period would be lower than in the
MoF forecast. For the total revenue forecast, the deviation of such forecast would be greater than in the case of the MoF forecasts. We associate this with the structure of revenue,
which is, to a significant extent, also represented by revenue unrelated to the economic cycle.

% The MoF (2019, p. 4).
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Slika 4.5: ME - general government revenue Figure 4.6: ME - general government expenditure
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Figure 4.7:RMSE - general government revenue Slika 4.8: RMSE - general government expenditure
percentage points of GOP percentage points of 6DP
1.8 - r 18 18 1.8
1.6 - F 16 16 1.6
1.4 - 14 144 1.4
1.2 4 F 12 12 A 1.2
1.0 4 F 1.0 1.0 A 1.0
0.8 - - 08 08 4 0.8
0.6 06 0.6 0.6
04 - 04 044 0.4
01 - 1 I NYENTE I I i L 02
0.0 \ I \ \ \ \ - 00 00 w w w w I w - 0.0
revenue taxeson  current  social  property  other expenditure comp.  soc.  gr.fixed inferm. interest subsidies
production  taxes contrib.  income of transf.  capital consumpt.
and imports on income, employees formation
wealth
AFt © SFt mAFt+ +
AFt ©SFt mAFI+] mSFI+]  average AFTHL SSFIHT - average
Sources: SORS, Mof, FC calculations. Sources: SORS, Mof, FC calculations.

Notes: ME— mean error, RMSE — roof mean squared error, AF - MoF (DBP) autumn forecast in year I for year 1, SF - MoF (SP) spring
forecast in year 1 for year 1, AF 1+1: MoF (DBP) autumn forecast in year 1 for year 11, SF t+1: MoF (SP) spring forecast in year t for
year t+1.

linked to unrealistic forecasts of the revenue from the EU funds, as the Fiscal Council regularly pointed
out in the context of past assessments of budgetary documents.3! Deviations of other revenue forecasts
also stand out in relative terms (given the size of each aggregate in GDP and also its variability
measured by standard deviation).

On average, in the period analysed, the overall government expenditure was overestimated
while relative errors were the highest in the forecasts of investments and subsidies. On average,
in the 2016-2019 period, in particular, investment expenditure and subsidy forecasts were overesti-

31 See Fiscal Council (2019a and 2019b).
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mated, while forecasts of expenditure on compensation of employees, social transfers, interest pay-
ments and, to a lesser extent, intermediate consumption expenditure were underestimated. Variations
in the forecasts of individual categories of expenditure may be significantly affected by measures
taken after the forecasts were drawn up. In the period analysed, following the adoption of individual
budgetary documents, measures were adopted mainly in connection with social transfers resulting in
their growth, which was higher than expected at the time of the forecast preparation. To a lesser ex-
tent, this also applies to expenditure for the compensation of employees. Moreover, it is also likely
that, despite the revenue underestimation, the pursuit of objectives related to the general government
balance has led to a reduction in flexible categories of expenditure relative to the initial forecasts, in
this connection, mainly to the reduction in investment expenditure. In addition, in our assessment, the
overestimation of the investment and subsidies expenditure is also significantly linked to the overesti-
mation of revenue from EU funds, which finance an important part of these two categories of expendi-
ture.

Given that forecast of revenue was underestimated and of expenditure overestimated, the nomi-
nal balance forecasts in the period analysed were underestimated on average. In the autumn fore-
casts for the following year, nominal balance was, on average, underestimated by about 0.5% of
GDP or around EUR 200 million. Derogation was the highest in the forecast for 2017, when, according
to current assessments, the greatest structural effort in the period under assessment was achieved.
When assessing the balance forecast, it should be noted that it is not a purely typical forecast, but,
together with the general government’'s expenditure, it is also the economic policy objective within the
institutional framework of fiscal rules currently in force. Thus, the MoF as the forecast producer has, to
a certain extent, the possibility of having an impact on the actual realisation.

In the period analysed, the forecast deviation of the structural balance was to a larger extent due
to the nominal balance forecast deviation than to the change in the assessment of the output gap.

Figure 4.9: ME - structural and cyclical balance Figure 4.10: MAE - structural and cyclical balance
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Notes: ME— mean error, MAE— mean absolvte error, RMSF — root mean squared error, AF t- MoF (DBP) autumn forecast in year t for
year 1, SFt- MoF (SP) spring forecast in year t for year 1, AF t+1: MoF (DBP) autumn forecast in year t for year t+1, SF t+1: MoF (SP)
spring forecast in year t for year t+1.
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We compared the deviation of the forecast of the cyclical balance of the general government as a
direct or exclusive reflection of the assessment of the output gap and the structural balance forecast. In
doing so, we compared the forecasts in the same way as with all other assessments, namely with the
first realisation. In the case of the assessment of the output gap, it is available in the spring following
the year for which the forecast is made. This assessment is also made available to the Fiscal Council
when preparing an assessment of fiscal policy compliance in the previous year32in accordance with the
FRA. The period analysed does not include the year 2019 for which the assessments of the output gap,
as expected, have changed significantly in the wake of the pandemic outbreak and significant deteri-
oration of the economic situation and forecast in spring this year. However, in the 2016-2018 period,
in which no pronounced economic shocks occurred, the mean absolute error of the structural balance
forecast by all institutions33 was at least twice the error of the cyclical balance forecast. In this context,
it is also necessary to draw attention to the impact of a rapid cycle reversal on the past assessments of
the output gap. In the abovementioned years, the one-off factors, which are otherwise to be eliminat-
ed in the calculation, played no apparent role in defining the structural balance. This shows that, in the
absence of economic shocks affecting a significant change in economic activity forecasts, which also
alter the assessment of the output gap for the previous years (as was actually the case in the past with
the fast cycle reversals), the structural balance forecast error results largely from the forecast error of
the revenue and expenditure or the nominal balance of the general government sector rather than
from a change in the assessment of the output gap.

A comparison of deviations in the macroeconomic forecasts of all institutions preparing forecasts
for Slovenia shows that these forecasts were on average underestimated in the 2016-2019 period
with the smallest errors detected in IMAD and the EC forecasts. A comparison of forecasts with other
institutions enables us, in a neutral way, to assess the forecasts of domestic institutions, or in the case of
IMAD, the macroeconomic forecasts that influence economic policy making in Slovenia. In the period
analysed, on average, all institutions underestimated in their forecasts both real GDP growth and oth-
er analysed nominal macroeconomic aggregates relevant to the preparation of the fiscal projections.
Not all institutions make forecasts for all the aggregates analysed (see Table 2.2). We compared the
autumn forecasts for the following year again in detail to realistically position the forecasts of IMAD.
In this comparison, the deviation in the forecasts for real GDP growth and nominal level of compensa-
tion of employees was the lowest in IMAD forecasts, whereas in the forecasts for nominal GDP level
and private consumption forecasts it was the lowest in the EC forecasts. The forecasts of the other three
institutions (Bank of Slovenia, OECD, IMF) tended to diverge more in view of the limited number of
projected aggregates (see Table 4.1). In view of the above, it is worth recalling that we compare the
forecasts based on the same available data on the national accounts statistics as a rule, but in differ-
ent time frames, where IMAD produces forecasts first (see explanatory notes in Chapter 2.1). If the
macroeconomic forecasts available at the time of preparation of the budget documents were to be
compared, the IMAD forecast would be prepared the latest and its deviation in this comparison is,
therefore, also for this reason, smaller than that of the other institutions.34

On average, in the period analysed, fiscal projections of all institutions were also underestimated,
with the smallest underestimation by the MoF. Revenue and the nominal balance of the general

32 On the basis of point four of paragraph two and point three of paragraph three of Article 7 of the FRA, the Fiscal Council must provide an assessment of compliance of the
implemented budgets of the general government with the fiscal rules by 30 June of the current year for the preceding year.

33 The MoF, EC, OECD and IMF. In assessing the forecasts of each institution, we took into account their own calculation of the structural balance as the first realisation with which we
compared the forecast. These vary between institutions according to the assessment of the output gap applied.

3 See the table in Annex 7.5.
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Table 4.1: Statistical measures of forecast differences of autumn forecast of key macroeconomic and fiscal
aggregates for the next year

AFi+1 ME MAE RMSE

IMAD MoF EC OECD IMF BoS [IMAD MoF EC OECD IMF BoS |IMAD MoF EC OECD IMF BoS
GDP, real growth in % -0.40 .. -0.65-0.55-1.23 -0.60( 1.05 ... 1.10 1.15 1.73 1.10|1.27 .. 1.34 147 198 1.39
GDP, nominal level -468 ... -389 -480 -940 .. | 804 .. 688 953 1,257 .. |1,028 .. 923 1,201 1513
Private consumption, nominal level -331 ... <263 551 ... ... | 560 .. 59 844 .. .. |82 .. 811 1,041
Gross oper. surplus/mixed income, nom. level| -104 ... .. .. .. .. |513 .. .. .. . |65 .. . ..
Compensation of employees, nominal level |[-298 .. -710 -549 .. .. |298 .. 710 549 .. .. [342 .. 749 643 .. ..
Inflation, annual average in % 033 .. 028 003 023 025/038 .. 053 058 0.43 0.60)052 .. 0.62 0.61 0.49 0.70
General government balance, % of GDP .. -0.48 -0.85-0.75-190 .. .. 053 085 075 190 .. [ .. 070 1.10 0.90 2.17
General government revenue, % of GDP .. -0.40 -0.78 -0.35 -145 .. | .. 040 078 070 225 .. | .. 061 1.06 0.79 2.70
General government expenditure, % of GDP | ... 0.05 0.05 038 053 .. | .. 065 1.00 0.88 253 .| .. 0.85 1.28 0.99 2.82
General government gross debt, % of GDP .. 1.80 253 440 393 .. | .. 185 253 440 393 .| .. 250 315 652 441

Source: SORS, IMAD, Mof, EC OFCD, IMF, BoS, FC calculations.

government sector was underestimated by all the institutions that produced forecasts while the level of
expenditure was slightly overestimated. The smallest deviations were in the MoF forecasts followed by
the OECD and then the EC, and the largest deviations were detected in the IMF forecasts. Furthermore,
all institutions overestimated the general government gross debt-to-GDP ratio, where the deviation
was again the lowest in the MoF forecasts, followed by the EC forecasts and then the OECD forecasts.

A comparison of forecast deviations in relation to the first realisation or the latest available data
for some categories indicates the important role of statistical data revisions. According to common
practice, statistical offices correct their previous publications when they obtain additional data. Sub-
stantial revisions can have a significant impact on the accuracy of the forecasts and thus on the ex post
evaluation of these forecasts. For macroeconomic aggregates, the comparison of forecasts with the
first and last available data on realisation shows that the impact of the revision of the official statisti-
cal data is pronounced at the nominal level of private consumption and, to a certain extent, also at the
level of compensation of employees. This indicates, at least in the case of the abovementioned aggre-
gates, the need to improve the quality of the first published official statistics. Among fiscal aggre-
gates, the impact of the revision by SORS on the nominal balance does not significantly change the
forecast performance assessment. The impact of revisions is somewhat higher in individual categories
of revenue and expenditure. In the period analysed, the impact of the revision on the forecast perfor-
mance assessment was significant in terms of social security revenue and social transfers. It was mainly

linked to the revision of the booking of social transfers in kind.3>

% For more information, see https://www.stat.si/StatWeb/en/News/Index/8399.
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Box 4.1: Forecast differences of fiscal indicators expressed as a share of GDP

The findings on forecast differences of fiscal indicators expressed as a percentage of GDP may be
linked to both nominal fiscal variable forecast differences and to GDP forecast differences. There-
fore, caution should be exercised when interpreting forecast differences of the fiscal indicators thus
expressed. The main sources of our analysis (Stability Programme, Draft Budgetary Plan), express the
fiscal indicators as share of GDP. Forecast differences of indicators expressed as a share of GDP are,
like in Hauth et al. (2018; Box 1, p. 7-8), divided into the numerator’s contribution (nominal fiscal vari-
able forecast difference) and the denominator contribution (GDP forecast difference). When interpret-
ing such a breakdown, account must be taken of the different meanings of the numerator and denomi-
nator signs: the positive value of the numerator’s contribution reflects the over-estimation of the nomi-
nal fiscal variables while the positive value of the denominator contribution reflects the GDP under-
estimation.

The calculations show that the forecast differences of fiscal indicators expressed in terms of GDP
are more closely related to forecast differences of nominal fiscal variables and, to a lesser extent,
to the GDP forecast differences. In the 2016-2019 period, this conclusion applies to the spring and
auvtumn forecasts of the general government indicators in the Stability Programme and the Draft Budg-
etary Plan for the current and the following years, as well as to the comparison of the forecasts with
the latest and the first outturn. While the contribution of the GDP forecast difference is negligible in
the case of the forecast difference of balance-to-GDP ratio, the absolute contribution of the revenue
or expenditure forecast difference is on average about twice the contribution of GDP forecast differ-
ence. In view of the fiscal indicator forecast differences expressed as a share of GDP, the GDP fore-

Table: Contributions of forecast differences of numerator and denominator to the forecast differences of fiscal

indicators

latest outturn

contribution |variable SPt+1  DBPt+1 SPt DBPt  average 2016 2017 2018 2019 average
total balance -0.8 -0.5 -0.2 -0.2 -0.4 -0.3 -1.1 -0.4 0.2 -0.4
numerator -0.8 -0.4 -0.2 -0.2 -0.4 -0.3 -1.1 -0.3 0.2 -0.4
denominator 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
total revenue -1.1 -1.1 -1.1 -0.7 -1.0 -1.1 -0.6 -1.2 -1.1 -1.0
numerator -2.1 -1.6 -1.3 -0.8 -1.4 -1.7 -2.0 -1.6 -0.4 -1.4
denominator 1.0 0.5 0.2 0.1 0.4 0.7 1.4 0.4 -0.7 0.4
total expenditure -0.4 -0.7 -0.9 -0.6 -0.6 -0.9 0.4 -0.9 -1.2 -0.6
numerator -1.4 -1.2 -1.1 -0.7 -1.1 -1.6 -1.0 -1.3 -0.5 -1.1
denominator 1.0 0.5 0.2 0.1 0.5 0.7 1.4 0.4 -0.7 0.5

first outturn

contribution |variable SPt+1  DBP t+1 SPt DBPt  average 2016 2017 2018 2019 average
total balance -0.8 -0.5 -0.3 -0.2 -0.4 -0.4 -1.1 -0.4 0.2 -0.4
numerator -0.8 -0.5 -0.2 -0.2 -0.4 -0.4 -1.1 -0.3 0.2 -0.4
denominator 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
total revenue -0.4 -0.4 -0.4 0.0 -0.3 -0.4 0.3 0.0 -1.1 -0.3
numerator -1.4 -0.9 -0.5 -0.1 -0.7 -0.4 -1.4 -0.6 -0.4 -0.7
denominator 0.9 0.5 0.1 0.1 0.4 0.0 1.7 0.6 -0.7 0.4
total expenditure 0.4 0.1 -0.1 0.2 0.1 -0.1 1.4 0.4 -1.2 0.1
numerator -0.6 -0.4 -0.3 0.1 -0.3 -0.1 -0.3 -0.3 -0.5 -0.3
denominator 1.0 0.5 0.2 0.1 0.4 0.0 1.7 0.6 -0.7 0.4

Source: SORS, IMAD, Mo, FC calculations.
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cast difference in the period analysed therefore compensated on average for half of the contribution
of the fiscal variables forecast difference. An exception to this is the expenditure forecast difference
for the next year relative to the first outturn, where the contribution of the GDP forecast difference in
absolute terms is slightly higher. At the same time, it can be concluded that in the 2005-2019 period
the relationship between the contribution of the revenue forecast difference and the contribution of the
GDP forecast difference was as expected negative (taking into account the numerator and denomina-
tor contribution signs mentioned above) as government revenue depends on GDP developments. How-
ever, there is also a negative — but slightly weaker — link between the contribution of the expenditure
forecast difference and the contribution of the GDP forecast difference, which may indicate the imple-
mentation of a pro-cyclical fiscal policy in the period considered.
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5. Assessment of macroeconomic and fiscal forecast differences for the 2005-2019 period

In addition to the statutory given period of the last four years, we also analysed the forecast
differences over a longer period, following the example of other institutions that prepare ex post
assessments of macroeconomic and fiscal forecasts. We chose the period of 2005-2019, which is
the longest period for which the forecasts of macroeconomic and fiscal aggregates by various
institutions were available. We compared forecasts from the Stability Programmes by the MoF and
forecasts by IMAD, which were the basis for the abovementioned fiscal projections, and comparable
forecasts by the EC, which is the only international institution that has forecasts available for the whole
of the abovementioned period, with the first outturn. We compared a narrower set of variables than
in the assessments of forecast differences over the shorter period in Chapter 4, namely forecasts of the
real and nominal GDP growth and of the share of the general government balance, revenue and
expenditure to GDP. In the analysis of the 2005-2019 period we used various statistical tests, which
are also used by the EC.3¢ Notwithstanding the extension of the period of analysis from four to fifteen
years, it is necessary to be aware of the relatively short time series and thus the limitations regarding
the interpretation of results. Account should also be taken of the fact that the Stability Programmes
were published in different months at the beginning of the abovementioned period.

The statistical indicators, usually used to evaluate the forecast differences, show that on average
in the 2005-2019 period for which data are available, the quality of IMAD and of the MoF
forecasts was comparable to the quality of the EC forecasts. In the abovementioned period, the
mean error indicator indicates the over-estimation of GDP growth, the nominal GDP growth and the
share of general government financial balance to GDP ratio forecast, while the mean error indicator
indicates the under-estimate of general government revenue and expenditure forecast. The biggest
forecast differences were seen in forecasts for nominal GDP growth and a share of general
government expenditure in GDP, and resulted from forecast differences in individual years, which is
also indicated by high RMSE. The mean absolute error of the forecast for nominal GDP growth for the
current and next year was about a third higher than the mean absolute error of the real GDP growth
forecast, which may indicate some shortcomings in the GDP deflator forecasts. The RMSE regarding a

Figure 5.1: Forecasts and outturn of y-o-y real GDP growth Figure 5.2: Forecasts and outturn of
general government halance
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Sources: SORS, FC IMAD, FC calculations. Sources: SORS, FC, MoF, FC calculations.

3 E.g. Fioramanti et al. (2016).
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Table 5.1: Statistical forecast measures - first outurn 2005-2019

ME MAE RMSE
t t+1 t+2 1 t+1 t+2 t t+1 t+2

GDP, real growth in % IMAD 0.06f 0.71| 1.08] 1.26] 242 2.67 154 367 3.94

EC 0.02( 0.67 125  2.37 1.62] 3.63

ndive forecast 0.67) 053] 049 2300 3.09| 3.64 3.44[ 435 455

bused on average 143  1.61) 192 251 2.76] 294 3921 415 4.34
GDP, nominal growth in % IMAD 0.21| 095 161 151 312 3.0 1.88] 442 479

EC 0.28) 1.19 1411 2.75 1.79] 417

naive forecast 0.99] 1.03 094 285 3.81| 4200 4.4 500 530

based on average 520 544 5921 5.27) 549 593 678 115 161
general government balance, % of GDP MoF 0.40f 1.200 1.69| 0.89] 1.96| 2.38] 1.85| 3.55 3.84

EC 0.29| 0.34 115 175 253 322

ndive forecast 0.00f -0.17| -0.31 269 3.21| 394 419 448 5.6

based on average 001 012 030f 298 321 336 3.90( 409 4.28
general government expenditure, % of GDP |MoF -0.61) -1.68( -2.55| 124 2.72) 3.67) 1.91| 422 5.07

EC -0.61f -1.11 1.61]  2.57 273 395

naive forecast 0.12] 035 0.67) 341 4.09] 487 453 507 6.09

based on average -0.42| -0.41| -0.48] 3.62] 3.89] 4.04) 453 47| 497
general government revenue, % of GDP MoF -0.20f -047| -0.85 067 1.15 156 0.89] 1.39] 1.8

EC -0.31f -0.85 0.75 135 0.99) 1.66

ndive forecast 013 019 037] 089 1.23) 146 111 149 170

based on average -0.400 -0.27( -0.18] 0.96] 1.01) 118 118 127 1.37

Source: IMAD, MoF, EC, SORS, FC calculations. In the naive forecast, the last known outturn of the related variable is taken as a forecast,
while in "based on average” an average of outturns available when preparing the forecast is applied as a forecast.

forecast of a share of expenditure in GDP exceeded the RMSE of the forecast of a share of general
government’s revenue in GDP by two to three times, which may indicate the inability to control the
expenditure, the occurrence of unforeseen events, or events that should be taken into account to a
greater extent in budgetary planning. The mentioned forecast differences of both domestic institutions
measured by ME, MAE and RMSE do not deviate significantly from comparable EC forecast
differences and are mainly more accurate than those resulting from the simple approach to forecasts
(e.g. naive forecastd” or forecast based on the average of past realisation). The latter finding, in
particular as regards the comparison based on mean error indicator, applies to a much lesser extent
to longer horizons of forecasts of general government aggregates. Nevertheless, if a naive forecast or
forecast based on the average of past realisation is taken into account, forecast differences in
individual years would be significant, suggested by high — and, in terms of the quality, unfavourable —
RMSE values of the abovementioned forecasts.38 The accuracy of forecasts decreased by extending
the forecast horizon, since the values of all statistical indicators (ME, MAE, RMSE) for both
macroeconomic and fiscal aggregates increased by prolonging the forecast period. This was already
demonstrated by the analysis of the Fiscal Council (2018), while a deterioration in accuracy as the
horizon is extended is also a feature of the EC forecasts.

The distribution of forecast differences suggests a bias in IMAD and MoF forecasts for shorter and
longer forecast horizons, both mostly in the direction of under-estimation, while deviations are
similar to those of the EC forecasts. Although the distribution of forecast differences for the current

37 A ndive forecast takes the last known outturn of a variable as the predicted value.
3The construction of the RMSE indicator is such that this indicator “punishes” major forecast errors more strictly (see Chapter 2.2.1).
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Figure 5.3: Histogram of deviations of forecasts of real GDP
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Figure 5.5: Histogram of deviations of forecasts of general
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Figure 5.4: Histogram of deviations of forecasts of real GDP
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Figure 5.6: Histogram of deviations of forecusts of general
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and next year, as shown in the histograms39, is not entirely symmetric, the deviations from symmetry

and from the principle of unbiasedness are not significant. The distribution of forecast differences over

the last four years (grey fields in the histograms) also deviates, but not considerably, from the

average deviation over a longer forecast period, an important difference is only in the absence of

outliers or major forecast differences. Forecast differences, sometimes also of large extent, are

relatively common, but the distribution of outliers over a longer period suggests that the largest

forecast differences occur when economic activity growth strongly swings downwards or when major

shocks (mainly one-off) appear on the side of government expenditure. There have been no such

fluctuations or shocks in the last four years. The asymmetry of the distribution is mainly reflected in

% Histograms presenting forecast difference distributions separately for both forecast time horizons (current and next year) and for an extended set of variables can be found in

Annex 7.7.
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errors in the forecasts for the next year.#0 The distribution of forecast differences in the economic
activity forecast shows that it was largely under-estimated, however, the average of forecast
differences due to one (in the case of real GDP growth forecast) or two (in the nominal GDP forecast)
obvious outliers on the side of over-estimation remained close to zero. The distribution of forecast
differences of the general government aggregates also deviates from the symmetric distribution, while
closest to symmetry is the distribution of the forecast differences of the share of general government
revenue in GDP. In the meantime, in the case of forecast differences of the share of government
expenditure in GDP, a number of outliers is perceived on the side of the under-estimation, which is also
reflected in the relatively high values of the RMSE forecast of this aggregate. The reported forecast
differences of the share of expenditure in GDP are also directly reflected in the outliers of the over-
estimation of the general government balance to GDP ratio. Similar findings are also found with
regard to the distribution of EC forecast differences. In addition to all of the above findings, it should
be noted that distributions of deviations also indicate a relatively large number of forecasts when
forecast differences, even if not considered outliers, were quite large.

Calculations of the values of statistical indicators (in our case ME, MAE and RMSE) were
supplemented by a regression analysis, which also enables an evaluation of the statistical
characteristics of individual indicators. In our analysis, we assume that the bias of forecast difference
assessment is statistically significant if the corresponding p-statistic is below 0.05. This is also the limit
that is usually used in statistical analyses as an appropriate measure of significance.4! In this case, the
zero hypothesis of the existence of a bias in forecast difference can be rejected with 95% confidence.

Table 5.2: Results of a test of bias in the forecast differences

t t+1

GDP, real growth in % IMAD 0.06 0.71
089 047

EC 0.02 0.67

0.96 0.50

GDP, nominal growth in % IMAD 0.21 0.95
0.68 043

EC 0.28 1.19

0.56 028

general government balance, % of GDP MoF 0.42 1.21
040 020

EC 0.29 0.34

0.68 070

general government expenditure, % of GDP  |MoF -0.61 -1.68
023 213

EC -0.61 -1.21

040 0.25

general government revenue, % of GDP MoF -0.20 -0.47
040 020

EC -0.31 -0.85

023 0.04*

Source: IMAD, MoF, EC, SORS, FC calculations. Lower valves (in italics) represent p-statistics. * marks the refection of the null hypoteshis
of unbiased forecast with at least 95% degree of confidence.

40The OECD findings in Turner (2017) are similar.
41 E.g. Greene (1993, p. 265).
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The regression analysis of the forecast differences of the macroeconomic and fiscal aggregates
does not indicate a statistically significant presence of bias of forecast differences over a longer
period. The basic quality of the forecasts is reflected in their unbiased character, meaning that the
outturn does not differ significantly and persistently in the same direction from the forecast, or that the
forecast differences are uniformly under- and over-estimated. Similarly to an analysis based on mean
error value, the regression assessments of the analysed variables do not indicate a pronounced bias of
forecast differences. The coefficients of all tests regarding bias of forecast difference are statistically
insignificant. This applies to IMAD and MoF forecast differences. Similar findings can also be found in
the parallel regression analysis of the EC forecast differences. In addition, the order of magnitude of
forecast differences of both domestic institutions is comparable to that of other institutions.

The forecast difference bias may also be due to the state of the economic cycle. Some analyses
(Fortin et. al, 2020, for Austria and Sinclair et. al, 2009, for the USA) show that GDP growth forecasts
in the period of the economic cycle expansion are on average under-estimated and over-estimated
during the recession period. In the two abovementioned analyses, this conclusion is based on the
inclusion of the economic cycle variable in the equation, which determines the bias of the forecasts of
both macroeconomic and fiscal variables. Such an analysis cannot currently be carried out with
adequate statistical certainty for Slovenia, because the time series of economic cycle forecasts in real-
time at our disposal are not long enough and because only one complete economic cycle can be
determined in the period analysed, whereas a regression analysis would require the inclusion of lags
of explanatory variables along short time series of forecasts of macroeconomic and fiscal variables. A
simple analysis in the Fiscal Council (2018) suggests that economic activity growth is under-estimated
at a time of expansion and over-estimated at a time when GDP growth is slowing down or falling.
Accordingly, the analysis in the Fiscal Council (2019¢c) showed that general government deficit
forecasts were the most under-estimated in the crisis years when expenditure was under-estimated
and revenue over-estimated, although nominal revenue and expenditure forecasts deviated in the
same direction in more than 70% of the cases.

If forecast differences occur in the same direction, or if in a series of consecutive periods, we
predict too high or too low values of a variable relative to the outturn, this is known as the error
persistence. Error persistence also includes the type of forecast errors where under-estimation (over-
estimation) replaces over-estimation (under-estimation) in the next period. This characteristic is
measured statistically with an autocorrelation test. A positive and statistically significant
autocorrelation coefficient indicates that forecast differences in the same direction are repeated, while
the negative autocorrelation coefficient indicates that forecasters, as a rule, tend to compensate for
the forecast differences in one direction with an excessive prediction in the other direction. The
autocorrelation assessment is taken as statistically significant when the p-value of the autocorrelation
test is less than 0.05.

The regression analysis does not suggest that the persistence of forecast differences in IMAD
forecasts in terms of macroeconomic aggregates and forecast differences in MoF forecasts in terms
of fiscal aggregates are statistically significant. The statistical significance of autocorrelation
coefficients is low, as the values of all probability tests of error persistence are higher than 0.05.
Therefore, the zero hypothesis that there is an autocorrelation of the forecast differences of the
analysed variables can be rejected. Most autocorrelation coefficients have a positive sign indicating
that the forecast differences are skewed in the same direction. Similar findings regarding the absence
of any autocorrelation also apply to the EC forecast differences.
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Tahle 5.3: Results of a test of persistence in forecast differences

Lag 1 Lag 2 Lag 3
t t+1 t t+1 t t+1

GDP, real growth in % IMAD 0.24 0.13 -0.14 -0.05 0.03 0.09
0.31 0.57) 050 0.83 471 0.9]

EC 0.29 0.11 -0.04 -0.10 -0.02 0.13

0.2] 0.63 0.46 0.8] 0.66 0.86

GDP, nominal growth in % IMAD 0.03 0.15 -0.43 -0.07 0.17 0.13
0.9] 0.57 217 077 025 0.83

EC 0.19 0.10 -0.21 -0.15 0.01 0.15

043 0.67) 047 073 0.68 077

general government balance, % of GDP MoF 0.15 0.11 0.06 0.05 -0.16 -0.13
057 0.63 079 0.87) 0.0 089

EC 0.03 -0.07 0.05 -0.11 -0.21 -0.20

090 0.77) 097 0.85 080 077

general government expenditure, % of GDP |MoF -0.08 0.08 0.02 0.05 -0.11 -0.11
075 077 095 092 095 093

EC -0.02 -0.03 0.04 -0.15 -0.16 -0.19

093 091 0.98 079 099 075

general government revenue, % of GDP MoF 0.14 0.14 -0.15 -0.18 0.13 -0.08
054 0.55 0.68 0.6] 077 078

EC 0.09 0.09 -0.44 -0.32 0.00 -0.32

070 0.69 074 0.34 0.26 023

Source: IMAD, MoF, EC, SORS, FC calculations. Lags refer fo the number of lags, for which the test of persistence of forecast differences is
presented (valves of h in Chapter 2.2.2). Lower valuves (in italics) represent p-statistics.

Table 5.4: Forecast differences in the same direction in four consecutive years

Institution IMAD MoF EC

Variable GDPR | GDPN R E  |BALANCE[ GDPR | GDPN R E  |BALANCE

Year threshold t t+1| t t+1| t t+1) t t+1] t t+1] t t+1[ t t+1[ t t+]1[ t t+]1] t t+]
no. of runs 0 T 1(0 21 1|1 1|1 212 1({2 1|1 1|1 1|1 1
/2 (0 0|0 O0f0 1{0 0|0 Of0 0|0 OO0 1]0 00 0
o 0 0{0 OO0 1{0 0j0O OO0 0JO0O OO0 1]0 0|0 0
no. of runs of 0 0 0j0 1|0 00 O|T 1{1 0|1 1[0 0|0 00 O
overestimated forecasts c/2 (0 0j0 OfO0 00 0|0 OfO0O OjO OfO0O 0|0 OO0 O
o 0 0j{0 OO0 0|0 0)JO OO0 0JO OO0 0|0 0|0 O
no. of runs of 0 T 1(0 11 1)1 1f{0 1)1 1f{1 01 1|1 1|11
underestimated forecasts /2 (0 0j0 O0OfO0 1{0 0|0 OfO0 0|0 OfO0O 10 00 O
o 0 0{0 OO0 10 0j0 OO0 0JO O[O0 1]0 0|0 0
longest run of overestimated 0 2 3|12 5|2 212 3(4 7(5 3|5 5|12 2|2 3|2 1
forecasts in years o2 |1 3|1 3|2 2(0 T (1 2f(701 3|01 3|1 2|1 2|1 1
o T T (1T 1 {1 1|0 O0f1 1|1 T[1 1{1 2090 0|1 1
longest run of underestimated 0 5 502 5(5 56 8|3 4|5 5|5 3|5 8|5 74 5
forecasts in years g2 |1 2|1 1|2 5(1 3{0 Of1 11 1|2 7|1 1|0 1
o 0 0{0 T (1 4{1 1]0 0f0 0j0 Of1 4|1 1[0 0

Source: IMAD, Mof, £C, SORS, FC calculations. Notes: GOPR: real GOP growth in %, GDPN: nominal GOP growth in %, BALANCE: general
government balance in % of GOP, R: general government revenve in % of GDP, E: general government expenditure in % of GDP. 0
marks the number of runs in which forecast differences persisted in the same direction for af least four consecutive years, 6/2 marks
the mumber of runs in which the forecast differences in the size of half of standard deviation persisted in the same direction for af least
four consecutive years, while © marks the number of runs in which the forecast differences in the size of one standard deviation

persisted in the same direction for at least four consecutive years.
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The frequency of occurrence of successive forecast differences in the same direction that persisted
for four or more years in the 2005-2019 period did not differ in IMAD and MoF forecasts from the
frequency of occurrence of successive deviations in the same direction in the EC forecasts, with
the exception of the general government balance forecast. The persistence of forecast differences
can also be analysed directly following the definition of the EU Council Directive (2011/85/EU),
according to which it is necessary to verify the bias of forecasts in any four consecutive years of the
observation period. Such analysis is complementary to the regression analysis of the persistence of
forecast differences. Regarding nominal GDP growth forecasts, sequential forecast differences in the
same direction in IMAD forecasts were more frequent in the forecasts for the next year and, in the EC
forecasts, were more frequent in the forecasts for the current year. Regarding the forecasts of the
general government balance to GDP ratio, sequential forecast differences in the MoF forecasts in the
same direction were more frequent than those in the EC forecasts, both in the forecasts for the current
and for the next year. In both of the abovementioned variables, consecutive forecast differences were
evenly divided into over- and under-estimations. Taking into account only forecast differences in the
amount of a half or a full standard deviation of the forecast,42 the period of consecutive forecast
differences over a period of four or more years persisted only in the case of under-estimation of the
share of the general government revenue in GDP for the next year, which is the same as in the EC
forecast. The maximum period of consecutive error over-estimation was recorded in the MoF forecast
for the share of the general government balance in GDP in the next year, with a length of seven
years. Moreover, among all the observed variables, the length of this period deviated the most (by 6
years) from the length of consecutive forecast differences in the EC forecast. Regarding the under-
estimation, the maximum persistence period of forecast differences was eight years in the MoF
forecast for the share of general government expenditure for the next year, and in the EC forecast for
the share of government revenue in GDP for the next year.

The final regression test examined whether the forecast direction of macroeconomic and fiscal
aggregates was adequate or whether their growth rate and decline in growth was correctly
predicted. In this case, we do not check the accuracy of the forecast, but rather the "story" of the
forecast. The assessment is statistically significant if the corresponding p-statistic of the Pesaran-
Timmermann test is less than 0.05. In this case, the null hypothesis of the improper direction of the
forecast can be rejected with 95% confidence.

Although the results of the Pesaran-Timmermann test also largely indicate a statistically
significant correct direction of forecast of the variables under consideration, the forecasts of
certain aggregates, in particular at a longer horizon of prediction, indicate deviations. An analysis
of the direction forecast and the direction of outturn shows a relatively accurate forecasting of the
direction of the main macroeconomic and fiscal aggregates, in particular for the current year.
However, in analysing the direction of forecasts for the next year, where the forecast for the current
year is used as a basis for comparison, major discrepancies appear. Deviations from an acceptable
statistical significance that points to the appropriate direction of the forecast are namely detected in
the forecasts of nominal GDP growth and the general government revenue and expenditure share in
GDP for the next year. Such performance could also indicate a strategy for delaying fiscal
consolidation. In fact, in all Stability Programmes (15) taken into account in our analysis, the MoF
forecast a contraction in the share of expenditure in GDP for the next year, which in fact turned out to
decrease in ten cases. The increase in the revenue share for the following year was forecast in four
Stability Programmes and materialised six times. As a result, the share of the general government

42 The same tolerance limit is also adopted in Schuster (2018).
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Table 5.5: Results of Pesaran-Timmermann test

f t+1
GDP, real growth in % IMAD 1.86 2.52
0.03* 2.01*
EC 2.41 2.26
a.07* 2.01*
GDP, nominal growth in % IMAD 2.94 0.79
2.00* Y74
EC 2.40 1.52
a.0r* 0.06
general government balance, % of GDP MoF 1.78 1.93
0.04* 0.03*
EC 2.67 2.89
0.00* 2.00*
general government expenditure, % of GDP MoF 2.14 0.00
0.07* 050
EC 2.31 -0.76
a.0r* 078
general government revenue, % of GDP MoF 1.78 -0.12
0.04* 0.55
EC 1.09 0.00
014 050

Source: IMAD, MoF, EC, SORS, FC calculations. Lower valves (in italics) represent p-statistics. ™ marks the rejection of the null hypoteshis
that the direction of forecast is not correct with af least 95% degree of confidence.

Table 5.6: The accuracy of the forecast direction

IMAD IMAD MoF MoF MoF
GDPR GDPN E R BALANCE
forecast: | forecast: forecast: | forecast: forecast: | forecast: forecast: | forecast: forecast: | forecast:
decrease | increase decrease | increase decrease | increase decrease | increase decrease | increase
tturn:
ouum 6 2 7 ] 9 | 7 2 4 2
decrease
tturn:
il 5 | 6 2 3 2 4 2 7
increase
outturn:
5 3 5 3 10 0 6 3 2 4
decrease
outturn:
) ] 6 3 4 5 0 5 ] 0 9
increase

Source: IMAD, MoF, FC, SORS, FC calculations. Notes: GDPR: real GOP growth in %, GDPN: nominal GDP growth in %, BALANCE: general
government balance in % of GOP, R: general government revenve in % of GDP, E: general government expenditure in % of GDP.

balance in GDP actually improved in nine cases rather than in thirteen, as forecast in the Stability
Programmes. However, the additional analysis shows that similar statistical deviations in the forecasts
of predominantly the same variables are also characteristic of the EC forecasts.
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6. Comparison of the EC forecast deviations for all EU Member States

Interpretations of the assessment of forecast deviations for an individual country should also be
placed in the context of the assessment of forecast deviations for other countries. Such comparison
may enable the identification of common country characteristics that could affect forecast deviations
such as the size and openness of an individual national economy or fluctuation of key variables. This
part compares the forecast deviations for EU Member States, as it is a single economic area where
countries carry out a large part of international trade between themselves and are otherwise linked
and under similar influences (e.g. geopolitical conditions). Moreover, the evolution of key variables in
all Member States is increasingly influenced by uniform policies or operating rules, which is particularly
the case for fiscal policy in recent years. Comprehensive deviation assessments of its forecasts are also
carried out on a regular basis by the EC, which published the results of its analyses in 2012, 2016 and

2020.43

We compared the spring forecasts of the EC for all the EU Member States in the 2004-2019 period.
The decision to compare EC forecasts is mainly linked to the fact that the forecasts for all Member
States are made at the same time and based on a single set of exogenous assumptions. We
compared the spring forecasts for real GDP growth and the share of general government balance in
GDP in the current and next year.#4 The assessment of the forecast performance was based on the
mean absolute error (MAE) considering the first available data on realisation, available in spring of
the year t+1.45 The forecasts were compared with the latest available data with the same statistical
method and, at the same time, the extent of data revisions between the first and the last data

available on realisation in a certain year was checked.

Figure 6.1: Real GDP - EU28 countries Figure 6.2: General government balance - EU28 countries

3.0 - 30 -
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standard deviation of outturn in p. p. of GDP
Share of exportsin GDP:
<40% © 40%-60% © 60%-80% © >80%

standard deviation of outturnin p. p.
Share of exportsin GDP:
<40% © 40%-60% © 60%-80% © >80%
Note: The size of a circle reflects the size of an economy. Note: The size of a circle reflects the size of an economy.
Source: Eurostat, EC forecasts, FC calculations. Source: Eurostat, EC forecasts, FC calculations.

43 See Cabanillas and Terzi (2012), Fioramanti et al. (2016) and Chabin et al. (2020).
4 In Chapter 4, the emphasis was placed on the analysis of autumn forecasts due to the importance of budgetary planning. This part compares the accuracy of the EC spring forecasts

for EU countries.
4 |n its forecast deviation assessments, the EC also compared forecasts for the private consumption deflator. The key difference to our comparison is that the EC has made an

assessment of the forecast deviations for the current year on the basis of the spring forecast and the assessment of forecast deviations for the next year on the basis of the autumn

forecast.
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The basic findings of the forecast comparison for EU Member States are that the error range is

significant, errors are generally smaller in larger countries, and their accuracy improves as the

horizon shortens. The range of the MAE in EC forecasts for real GDP growth is between 0.4 and 2.4

for the current year and between 0.9 and 3.9 for the next year. The range of the MAE for the share

of general government balance in GDP is between 0.4 and 2.7 for the current year and between 0.8

and 3.5 for the next year. The data show that there is a strong correlation between fluctuations of an

individual variable, measured by the standard deviation in the period analysed, and the forecast

Table 6.1: Mean absolute error of EC spring forecast with relation to the first available outturn in the 2004-2019

period for EU-28 countries

Real growth GDP in % General government balance in % of GDP
forecast for | forecast for forecast for | forecast for
current year | next year current year | next year

ES 0.37 1.16| |FR 0.35 0.84
FR 0.40 0.90] |IT 0.39 0.77
NL 0.40 1.24| (AT 0.52 0.87
AT 0.41 1.27| |(BE 0.54 1.10
BE 0.42 1.00[ [UK 0.62 1.43
UK 0.43 1.05| |DE 0.63 1.33
DE 0.45 1.38| [SK 0.66 1.00
PT 0.54 1.27| |SE 0.85 1.60
IT 0.60 1.47| [HU 0.85 1.55
DK 0.71 1.29] [HI 0.85 1.79
BG 0.77 1.49] (L 0.96 2.44
EL 0.80 2.46| |NL 0.97 1.73
HU 0.83 1.89] [MT 0.98 1.50
PL 0.84 143 LT 0.98 1.74
SK 0.87 2021 |PT 1.01 1.90
SE 0.90 1.55| (LU 1.01 1.92
HR 0.96 2.09] |sI 1.03 1.79
(z 0.97 1.98| (RO 1.03 1.39
MT 1.09 1.90( [HR 1.07 1.47
Y 1.14 1.63| |EE 1.18 1.85
Fl 1.19 205 |(Z 1.20 1.69
S 1.19 220 |ES 1.26 2.09
) 1.22 280 |PL 1.39 1.25
LU 1.30 2.16| |BG 1.41 211
RO 1.43 212 |DK 1.46 2.12
IE 1.62 2721 |CY 1.96 2.64
EE 2.10 393 |IE 2.66 3.46
Lv 2.38 391 |EL 2.68 2.88

Source: FG FC calculations. Notes: Countries ranked according fo the MAF of forecast for the current year. In the calculation of MAF the

same number of forecasts is faken info account for all countries.
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Table 6.2: Rank of EC forecast for Slovenia among EU-28 according to MAE for the 2004-2019 period

Rank of EC forecasts for Slovenia according to MAE Revision
Forecast for | Forecast for | Forecast for | Forecast for | hetween
current year | current year next year next year first and
compared to | compared to | compared to | compared fo latest
first available (latest available| first available [latest available| available
data data data data data
Real GDP growth 22 17 23 17 5
General government balance 17 15 18 19 2

Source: FC FC calculations.

error. Errors in real GDP growth forecasts and the general government balance tend to be lower in
larger countries, where fluctuations of both variables are generally smaller. As expected, forecasts for
the current year are more accurate than forecasts for the next year for almost all Member States.

Regarding most Member States, deviations in the EC forecast measured by MAE are greater when
the forecast is compared to the latest data than when the forecast is compared to the first
available data. At the time of the forecast preparation, forecasters have at their disposal statistical
data and other information that can change over time. This conclusion is partly confirmed by a
relatively strong correlation between the MAE change in assessing the forecast against the first and
the last available realisation data and the scope of the statistical revision of the two variables. In
connection with the abovementioned correlation strength, Ireland, Malta, Greece and Cyprus stand out
regarding the real GDP growth forecasts, Greece and Luxembourg regarding the general
government balance and Portugal and Hungary regarding the current year forecasts. In terms of this
correlation strength, among the Member States Slovenia is located in the lower half of the countries
regarding the real GDP growth forecast and ranks around the middle of the countries regarding the
forecast of the share of the general government financial balance in GDP.

The EC forecasts for Slovenia, considering their accuracy measured by MAE, are in the lower half
of the EC forecasts for Member States, which is somewhat more the case for real GDP growth
forecasts than for the general government financial balance forecasts (see Table 6.2). The findings
of lower forecast accuracy regarding small open economies, where these variables fluctuate more
significantly, hold true also in the interpretation of the deviation assessment of the EC forecast for
Slovenia. In the 2004-2019 period, a standard deviation of the real GDP growth in Slovenia was the
ninth highest among EU Member States, while of the share of the general government balance in GDP
was the fourth highest. The ranking of the forecast performance for Slovenia among EU Member
States is usually somewhat improved when comparing the forecast with the latest available data on
realisation. In addition, revisions of data for the real GDP growth and the general government
balance in Slovenia in the 2004-2019 period were among the smallest in the EU. In interpreting the
comparison, account should also be taken of the findings of Chapter 5, where the indicators of the
forecasts for real GDP growth and the general government balance prepared by the EC for Slovenia
did not differ significantly from the forecasts by IMAD or the MoF over a long period.
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7.1 Documents included in the analysis 2005-2019

SLO
EC
IMAD MoF

2004* SF04 May.04 SF04
2005* AF04 Jan.05 AF04
2006* AF05 Dec.05 AF05
2007 AF06 Dec.06 AF06
2008 AF07 Dec.07 AF07
2009 SF09 Apr.09 SF09
2010 AF09 Jon.10 AF09
2011 SFI Apr.1 SF11
2012 SF12 Apr.12 SF12
2013 SF13 May.13 SF13
2014 SF14 Apr.14 SF14
2015 SF15 Apr.15 SF15
2016 SF16 Apr.16 SF16
2017 SF17 Apr.17 SF17
2018 SF18 Apr.18 SF18
2019 SF19 Apr.19 SF19

Source: IMAD, EC, Mof: Stability Programme except *(onvergence Programme.
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7.2 An overview of IMAD/MoF forecasts 2015-2019

[ ss | ams | see | ame | ser | amz | seis | ams | seo | am9 | it ourtun  |dast outtum
GDP, real growth in %

2015 24 27 29 27
2016 200 23 ] 23 25 21
2017 24 29 36 44 50 44
2018 Y 45 41
2019 38 31 34 23 24 24

SF15 AF15 SF16 AF16 SF17 AF17 SF18 AF18 SF19 AF19 first outturn | last outturn
GDP, nominal level

2015 38,558 38,520 J8 543 38,853
2016 39.474]  39,920] 39,598| 40,004 39,769 40,367
2017 40,613 41,416 41,626] 42,761 13278 42,967
2018 43,675 45,265 46,588| 45,742 15,948 45,755
2019 49,611) 48,529| 48,797| 48,242 48,007 48,007

SF15 AF15 SF16 AFl16 | SFI7 | AFI7 | SFI8 AF18 [ SF19 AF19 first outturn | last outturn

Private consumption, nominal level

2015 19,879] 20,141 19,999 20,985
2016 20,389) 20,778] 20,305 20,541 20574 21,760
2017 20,867 21,234 171,664) 122,647 22,644 22577
2018 22,569) 23,614] 24,081 123,466 23,360 23746
2019 25,326 24,653| 24,550 125,279 24,623, 24,623

SF15 AF15 SFl6 | AF16 | SF17 | AFI7 | SFI8 AF18 [ SF19 AF19 first outturn | last outturn

Government consumption, nominal level

2015 JALYIRALY 7,150 7,313
2016 1215|1375 1436 1513 7,530 7713
2017 7,596 7,767) 10851 1881 7,908 7,923
2018 8,146) 8214 8298 8234 4189 8394
2019 8,758] 8,687 8711] 8925 8,846 8,846

SF15 AF15 SF16 AF16 SF17 AF17 SF18 AF18 SF19 AF19 first outturn | last outturn

Compensation of employees, nominal level

015 | 18,607 18,789 | | 18714 18.935]
2016 | 19,089 19,525 19,400 19,79 19,40 19,954
2017 20,039 20,5%] 21,004 21,200 21,112 21,243
2018 08 146 10| 1875 22,803 22815
2019 24,253 24426] 24513 24,601 24504 24504

SF15 AF15 SF16 AF16 SF17 AF17 SF18 AF18 SF19 AF19 first outturn | last outturn

Inflation, annual average in %

2015 -0.2 -04 -0.5 -0.5]
2016 1.0 0.8 0.3 0.1 -0.7 a0
2017 1.3 1.4 1.8 1.5 14 1.4
2018 1.6 1.6 1.5 1.8 1.7 1.7]
2019 1.9 21 1.6 1.8 1.6 L6
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[ ss | ans | srie [ ane | sz [ anz | seis [ ams | sr9 [ AR | first outtumn last outturn
Employment, growth in %
2015 0.8 1.5 1.4 1.3)
2016 0.6 1.1 0.9 1.9 20 1.8
2017 0.9 1.4 2.2 2.7 28 20
2018 1.5 1.7 24 2.8 30 32|
2019 1.5 1.5 2.0 25 24 24|
SFI5 | AF15 | SFI6 | AF16 | SFI7 | AF17 | SFI8 | AFI8 | SF19 | AFI9 first outturn | last outturn
Gross wages per employee, nominal growth in %
2015 0.9 0.9 47| 1.0)
2016 1.8 2.2 1.7 1.9 1.8 1.8
2017 2.0 2.2 33 2.7 27 27
2018 33 3.6 4.0 35 34 34|
2019 4.5 49 5.0 4.6 13 13
SFI5 | AF15 | SFI6 | AF16 | SFI7 | AF17 | SF18 | AFI8 | SF19 | AFI9 first outturn | last outturn
Wages and salaries, nominal level
2015 15,992 16,543 16,106 16,224)
2016 16,408 17,199 16,651 16,964 16,905 17,156
2017 17,201] 17,644 17,976] 18,191 18,120 18,268
2018 18,904 19,242 19,478| 19,608 19,543 19,604)
2019 20,785 20,939 21,002| 21,141 21,034 21,034
SFI5 | AF15 | SFI6 | AF16 | SFI7 | AF17 | SF18 | AFI8 | SF19 | AFI9 first outturn | last outturn
Gross operating surplus/mixed income, nominal level
2015 14,758 14,474 14,503 14,646/
2016 15,016| 14,839 14,888 14,903 14,648 15,005)
2017 15,140) 15411 15,0201 15972 16,543 16,122,
2018 15,846 17,122 18,070] 16,984 17,24 17,028
2019 19.417| 18,017| 18,166| 17,512 17,390 17,390
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[ sus | ams | seie | ame | se7 | amz | seis | ams | sei9 | AR9 | first outcome | fost outcome

General government balance, in % of GDP

2015 -29 -2.9 -29 -28
2016 -2.3 -2.2 -1.2 -2.2 -1.8 -1.9
2017 -1.6 -1.3 -0.8 -0.8 2.0 0.0,
2018 -0.2 04 04 0.8 47| 47|
2019 0.2 0.6 1.0 0.8 0.5 0.5]

SF15 AF15 SF16 AF16 SF17 AF17 SF18 AF18 SF19 | AF19 | first outcome | last outcome

General government revenue, in % of GDP

2015 4.7 44.8 4.7 45.9)
2016 43.1 434 435 429 136 147
2017 43.8 43.0 435 432 437 1.0
2018 437 43.0 423 434 437 4.7
2019 41.7 43.0 43.2 44.5 142 442

SF15 AFT5 | SF16 AF16 | SFI7 | AF17 | SFI8 | AF18 | SFI9 | AF19 first outcome | /ast outcome

General government expenditure, in % of GDP

2015 47.6 41.7 180 48.7]
2016 45.3 455 45.7 45.1 455 46.3)
2017 454 443 444 439 131 i
2018 439 42.6 41.9 42.6 124 436
2019 41.5 415 42.2 43.7 43.7) 43.7]

SF15 AF15 SF16 AF16 SF17 AF17 SF18 AF18 SF19 AF19 first outcome  |/last outcome

General government gross debt, in % of GDP

2015 81.6 84.1 432 82.6
2016 8.7 80.8 80.2 80.2 78.7| 787
2017 78.2 78.2 71.0 5.2 736 741
2018 74.3 71.7 69.3 70.3 0.7 704
2019 65.2 66.0 65.4 66.3 66.1 66.1

Source: IMAD, MoF, SORS, FC calculations.

45



Fiscal Council /August 2020

7.3 Statistical indicators 2016-2019

no. obs. Average SFt+1 AF t+1 SF t AFt
ME | mae | mmse | ome [ mae | mmse | me [ mac | mmse | me [ mac | mmst | me [ mar | mmst
GDP, real growth
IMAD 16 03 o094 o7l -ors| vas| 163 040 nos|  v27l  -0as] 095|099 013 033 03
K 16 o051 oo 1os]  -083]  v43]  ves|  -oes]  vio] 134 040  o8s| ol 05 025] 025
0ECD 16 038 099 nis[ o8]  uss] vzl -oss]  vas] 14l 008 093] 096  o00]  035] o044
IMF 16 084 vae] el 33l uml a0 s vm| vl 0es]  was| 4] c008] 043 057
BoS 16 046 oo 1os] 078  1s3 | ves{  oef 1o 139  -030]  ors|  osf 018  o028] 028
Average 0510 100 10 am| 15 izl ase) 12l 140l 03d] 093l ies| 013 03] 0
no. obs. Average SFt+1 AF t+1 SF AFt
me | mae [ mmse [ ome | mae | memse [ ome [ mae [ mmse | me [ mae | mmse | me [ mae | wwse
GDP, nominal level
IMAD 16 ae4)  oos|  voes| 007l  um0o] 193 4e8) 804 1,028 9 84| om 63 8] 3w
K 16 36 1l sl ms vam| 1612 3] el 93 -m 679] 866 5 18 190
0ECD 16 383]  esal oo -osa| 1609 1836  -480] 953 120  -177] 663|698 83| 18| 23
IMF 16 05| 1025] 1307 cuss| st 214 o0 1257 sl -6 15| 1,178 72| 45
BoS
Average 72| es3) goes|  -noa2l  reo8| 7| ss9)  ons| nes| 29 n8l 9p g w1
no. obs. Average SFt+1 AF t+1 SF AFt
ME | mag | mmse | ome [ mae | mmse | me [ mac | mmse | me [ mac | mmst | me [ mar | mmst
Private consumption, nominal level
IMAD 16 an|  ssel rd e eeal 1008 33 se0|  aa6l 2500 610 717 83| 198 254
K 16 3| se3] e 3] mso] 1028 263] 50l su|  ms|  e69]  s02 9 9] 136
0ECD 15 Y T sal 04 s ns| 19 00 s
IMF
BoS
Average 28] sos) ol -4zl ws|  naz2|  asrl eerl sl ae]  sss| g sl 158 5]
no. obs. Average SFt+1 AF t+1 SFt AFt
me | mae [ mmse [ me | mae | mmse [ me [ mae [ mmse | me [ mae | mmse | me [ mae | mwse
Gross operating surplus/mixed income, nominal level
IMAD 16 56| 138 846 91| 1204 4 04 s3] 65 8s| a4l el 09 291 34
K
0ECD
IMF
BoS
Average s 78 sl | izl nd| il s3] 45 as| a1 e 7 s
no. obs. Average SFt+1 AF t+1 SF AFt
ME | mag | mmse | ome [ mae | mmse | me [ mae | mmse | me [ mac | mmst | me [ mar | mmst
Compensation of employees, nominal level
IMAD 16 55| 295] s ema|  ema| 13l a0 o8 34l a1 s 79 79 80
K 16 il sisl ssel el el ewl  omol  mol  masl o] a0o] sl 193l 193 a7
0ECD 15 64|  a02]  ssel o3 o] vom|  sao]  sa| el o] 3so] 3w 9 m e
IMF
BoS .
Average g2 a5l s ew| s el sial sal sl mr me sl ul ] s
no. obs. Average SF1+1 AFt+1 SFt AF t
ME | omae | mmse | me [ mac [ ewse | ome | wae | mmse [ ome [ mae | mwst | me [ mar [ wwse
Inflation, average
IMAD 16 019 o028) 037 o3 o040 o057 033 o038 o052  ooo] oz o2  01s] o015  ole
K 16 023 032 o5 053] oss| 09 o028 o053 o062 o000 o0s] 007 013 o013 017
OECD 16 0200 o054 o511  oss]  voo] vl o003  oss| o061 o2 o050  ossf 003 o008 009
IMF 16 017 o032 o3[ o028 048] o5 o023  o043]  o49] 003 013 o5  oas|  o02s] 026
BoS 16 016 033 o4 033] oss] o oas] o] om o00s] o00s] oo 003  o0s] 009
Average 019 06| o043l o] as1] om0z  0sel s gos] 019 0z 0] aid]  0is
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no. obs.

Average

SFt+1

AFt+1

SFt

AFt

ME | maE | RusE

ME | maE | RwsE

ME | mae | RmsE

ME | maE | Rmst

ME | maE | Rmst

General government

balance, in % of GDP

MoF 16 044 o5  oe7] 083 o083 o9 048] os3] o] 02s]  oso] o5 02 04 o4
K 16 076 o8] 0w cuasl  vos 1ol -oss| o8| a0l -0s0] o6 o7 -040]  040] 05
0ECD 16 059  oed  ore]  -09s]  09s] i ors[  ors| o] 03] 048] o5 03] 03] 04
IMF 16 sl sl sl ] vl sl s el 2] o8] oes] o -043] 043 053
BoS .
Average on  arl ags| sl sl 13 aw el 1zl e 0ss| sl 03l o] aw
no. obs. Average SF1+1 AFt+1 SFt AF t
ME [ omae | mmse | ome [ mac [ ewse | ome | wa | mmse [ ome [ mae | mmst | me | mac [ s
General government revenue, in % of GDP
MoF 16 030  oeo] o76] -043]  vos] 13l 040 040 061 038 o058 oeff oo 03] 04
K 16 0560 06l o83  oes] o7l 1m| oz ozs[  vos]  0a3]  oss] 07 03] 03] 0w
0ECD 16 onl o9l | oso]  ves] o 03] oz ol ozl a4 00s] om0z
IMF 16 08 19l 23 oeo] 20 25l as|  aas[ 2o ose]  ugs[ 204 -095]  veo] 204
BoS .
Average 0410 102l 1z 0z8) 38 gl ol resl 12| a2 e 127 03] s3] 0]
no. obs. Average SF1+1 AFt+1 SFt AF t
ME | mag | mmse | me [ mae | mmse | ome [ mae | mmse | me [ mae | mmse | me [ mac | mmst
General government expenditure, in % of GDP
MoF 16 o osel 103 o3s]  uss| 176l oos]  oes]  o0ss] 003  oss] 103 05| 035 046
K 16 07 o9l ol oss|  ves| sl oos] oo o o0s]  osa]  vosf  o0s] om0y
0ECD 16 068 128 1ao] s3] 243 2mol  o38]  oss] o099  oss] 153 iso[  023] oz o3
IMF 16 034 223  2s0]  uasl  z08) a3l os3] 253  as)  oas[ s 223 048] 143 183
BoS
Average 007 13l sl as|l  zisl 2z ems| gl 1l ausl a isl an] 0ss] an
no. obs. Average SF1+1 AFt+1 SFt AF t
ME | omae | mmse | ome [ mac [ ewse | ome | mar | mmse [ ome [ mae | mmst | me | mac [ s
General government gross debt, in % of GDP
MoF 16 19 1es] 208 173 2e8)  319]  1so]  1ss]  2s0] o0  13s]  1so] o063 063 085
K 16 1790 204 2e0] 2700 3m]  3e6] 253 253 aas[  oes] sl 2as] veo] oo 145
OECD 16 158 aee| 490  ses|  ses|  7agl 44| as0]  esy  vss]  2m]  aos[  220] 225 2w
IMF 16 2860  308]  340]  s3s] sl soo] 393 393 4w use| 228 24 0ss]  ors| g5
BoS
Average 235 261 ans| am| az a9l sl ausl a1l 183 23 e n] 1
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no. obs. Average SFt+1 AFt+1 SFt AF t
me | mae [ mmse [ ome | mae | mwse [ ome [ mae | mmse | me [ mae | mmse | me [ mae | s

Taxes on production and imports, in % of GDP
MoF 16 009 023 026 oto] o03s] o039 oos| o1s[ o019l oas] o025 o029  00s] 015  ole
K 16 008 om[ o026l o1s]  o030] o3¢ oos] oas] o2 o013 o028 03 o000 o010 012
0ECD 15 012 oas] ozl o]  o40] o4  00s] 025|026 o018 023  oas] o8] 013 05
Average o10] 0230 o0zl 01l 03] 03l 0ol 0isl ezl ais]  0zs| 0z 00 013 014
Current taxes on income, wealth, etc., in % of GDP
MoF 16 021 o023 026 038  o038] o[  -oas]  o2s] o025 018 o018 om[ 003 013 05
K 16 023 o2 o8] o3  o030] o3 03] o033 o3[ 03]  oas]  oxg[  -0a8]  oas]  om
0ECD 15 on] ozl oas] 02 03] o33 oos] o33 o3 on0]  ono[  oad  00s]  01s] 0w
Average 0180 0z o0z 03] 03] 0s 022l 0z ezl ais]  ars|  0ssl 008 w15 0ig
Social contributions, in % of GDP
MoF 16 021 o043 ose] 030 o0es] o8] 03] oso| o069] 023 o048 ossf o003 o008 009
K 16 041 o043 oeo] 060 oeo] o8 05| oss| o 03]  o40] o5 05 0as] 019
0ECD 15 0250 o053 oe6] 013 093]  nos{ 050 oso| o66] 030 o060l o8 005 o010 010
Average 029 04 o0si]  0sl ezl es|  ow|  es ez 0z owl  assl a0 on]  aig
Porperty income, in % of GDP
MoF 16 027 o] o34 03] 03s] o4 028 o] 03] 033 033 o039 03] 013 05
K
Average 020 oxl  0x 03] 03] o4l 02| 0z 0z 053] 0ss|  0s 003l i3] ais
Other revenue, in % of GDP
MoF 16 031 o034 o043 os0] oso] oss{  oas] 045|059 o02s] 025|036 003 o018 019
K
Average 031 03| o043l os|  os| oss| o045  o0ss|  as|  0zs]  0zs| 0zl 003l 018 aig

no. obs. Average SFt+1 AF t+1 SF t AFt

ME | mag | mmse | ome [ mae | mmse | me [ mae | mmst | me [ mac | mmst | me [ mar | mmst

Gross fixed capital formation, in % of GDP
MoF 16 ot 033 o3 o038 o038 o4 023 o043 o043 om o030 037 05  om] 03
K 16 003 034 o4 o028 oss|  o66] ooo] o030 03] 003 023 o028 -0a5] 025|030
0ECD 15 048 o067l 100 093] 093]  us{ o043 03]  oss]  o7s] o8| vasl 08|  o028] 034
Average 02 04|  os9|  ass|  0s3|  o0ss|  0z7]  oas|  oss|l  0s1]  os]  0ss| 018 02| 03
Interest ,in % of GDP
MoF 16 0100 on4  oagl 003 013 oarf  oas]  oas] o7l 013 oasl  oar] o0 0a5] o
K 16 00  om[ o2  o1s]  o030] o4 008 03] o017l  ooo] oas] o3 000  o015] o
0ECD 15 009 o019 oz o] o2 o oas|  oas|  o19] o003 023 o029 008 013 o
Average go0] 018l or 013 ez 0ssl  aus]  an]  aisl 003 0zl 0zl 00 aid] 0z
Compensation of employees, in % of GDP
MoF [ 6 | 003 023  oas om0 o3| 03] 008 023  oas] oo 02  0m|  0osf  ous] o7
Social transfers, in % of GDP
MoF [ 6 | -on| o4l  oeol 003 oz3]  ose] 023 o053  oesl 02|  oss]  0ed  0a0]  ous]  oa7
Intermediate consumption, in % of GDP
MoF | 16 [ 003 o6  om[ 0t0] o2 o2af 003  ons] 0zl  on0]  oas] ol oo 013 01
Subsidies, in % of GDP
MoF | 6 | on|  oae]  ozsl  oos] 023 ozs] o023  ozs 033 008 o013 oaf  o0s] 015 01
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no. obs. Average SFt+1 AF t+1 SFt AFt
ME | mae | mmse | me [ mae | mmse | me [ mae | mmse | me [ mae | mmst | me [ mac | wmst

Structural ablance, in % of GDP
MoF 12 056 o5  oeo] 077l om] 093] 04 04 oso] 057 o5 osef 043 om0 062
K 12 03 o3l an| i vl vzel  cuisl 3] 1200 -080]  o080]  osef  -050] o050 062
0ECD 12 093 o093 ol 0w o9l vodl s ml e om| om| ossl o] om0
IMF 12 as) s el av] 2w ane] 243 243)  248)  -090] 090 ol 057 063 078
Average dorl reel 1l -rae] a0 a8l 132l 13 14 ez 0| 0sl 05/ es0] 073
Cyclical balance, in % of GDP
MoF 12 0000 012l o1 010 o017l oagf om0 oo o013 ot0]  om] 013 o1 o010 013
K 12 007 022 o2 003 023 o024 007 027] 0290 o017l 023 03 o000 013 014
0ECD 12 003 048]  o60] 0270 o470 o5l 03] o063 o8 020 04| 05| 02 033 o4
IMF 12 0020 027 03 -00] o037 o3[ 007l 023 o026 003 o017l o1l 03] 03] 03
Average 005\ 027l 03 -on] ez 03 ol oz] oz 013 ez 0z 0i] 02| 02/
Cyclically adjusted balance, in % of GDP
MoF 12 064  oed o078 09 o090 vos 057 o5  or  -0e7 o067l o7 043 043 0.0
K 12 0] vos| el 163 ves]  um{  curl vr] 125 087 o8] ossf 053] 053] 070
0ECD 12 093 093 ol 0w o] vedl s ml e om| om| oesl o] om0
IMF 12 a5y s el 200 200 20 223 233 23] -ctoo]  noo]  vos| 083 083 096
Average o 1ol sl ozl sl el sl 1z res] 083 0ss| 0w 06 06 am

Source: SORS, IMAD, Mof, EC OECD, IMF, BoS, FC calculations.
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7 .4 Forecasts and outturns 2016-2019

Forecasts and outturn of y-o-y real GDP growth

"""" AN
/ - 2_:2 _
/ S

_ percentage poinfs

0
2016 2017 2018 2019
BoS —EC IMF —0EC(D
IMAD first outturn ==-last outturn

Note: Forecasts are shown in the following order:
spring 141, autumn 1+1, spring 1, avtumn t.
Source: SORS, BoS, FC, IME, OFCD, IMAD, FC calculations.

Forecasts and outturn of compensation of employees

25 FUR billion
24 - =
3+ .
)
2 Z
n4 - =2
0 | cecceeae-
]9 7 _—/
2016 2017 2018 2019
—EC —O0EC(D IMAD first outturn  ==-last outturn

Note: Forecasts are shown in the following order:
spring 141, autumn 1+1, spring 1, avtumn t
Source: SORS, FC, OFCD, IMAD, FC calculations.

Forecasts and outturn of gross operating

surplus/mixed income
FUR billion

2016 2017 2018 2019

IMAD first outturn ==-last outturn

Note: Forecasts are shown in the following order:
spring 141, autumn 141, spring 1, avtumn 1.
Source: SORS, IMAD, FC calculations.
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Forecasts and outturn of nominal GDP level
FUR billion
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Note: Forecasts are shown in the following order:
spring t+1, autumn 11, spring 1, avtvmn f
Source: SORS, FC IMF, OFCD, IMAD, FC calculations.

Forecasts and outturn of private consumption
FUR billion
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Note: Forecasts are shown in the following order:
spring t+1, autumn 1, spring , avtvmn f
Source: SORS, FC, OFCD, IMAD, FC calculations.
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Forecasts and outturn of general government balance Forecasts and outturn of gross consolidated government debt
) in 0
9 in % of GOP . g % of GOP 6
86 - r 86
1 L 87 -8
________ 82 - - 82
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o< = 80 - : r 80
e L 78 -SmIEEEES — L 78

z 76 1 N - 76
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21 ";"' "1 g - 68
/ 66 - = == L 66
3 - -3 64 - - 64
2016 2017 2018 2019 2016 2017 2018 2019
—E —O0E MoF first outturn ~ ==-last outturn —E —O0E MoF firstoutturn ~ ==-last outturn
Note: Forecasts are shown in the following order: Note: Forecasts are shown in the following order:
spring t+1, autumn 11, spring 1, avtvmn spring 141, autumn 141, spring 1, autumn f
Source: SORS, FC, OFCD, MoF, FC calculations. Source: SORS, FC, OFCD, MoF, FC calculations.
Forecasts and outturn of general government revenue Forecasts and outturn of general government expenditure
) in 0
47 in % of GOP 4 19 in % of GOP s
46 - L 46 81 - 48
47 - - 47
45 1 R T - 46
4 -q------ - 44 45 = - 45
A\ AN 44 - =====oNg -
437 WV o\ - 43 N AR PP “
43 A \ / - 43
42 ERT Xz /\ - 42
4 - Lo4] 4 - 4
2016 2017 2018 2019 2016 2017 2018 2019
—FEC —O0E(D MoF first outturn ~ ==-last outturn —EC —O0E( MoF first outturn ~ ==-last outturn

Note: Forecasts are shown in the following order: Note: Forecasts are shown in the following order:
spring t+1, autumn 11, spring 1, avtumn 1. spring 1+ 1, autvmn 141, spring 1, autvmn 1.
Source: SORS, EC, OECD, MoF, FC calculations. Source: SORS, EC, OFCD, Mof, FC calculations.
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7.5 Statistical measures of autumn forecast differences of key macroeconomic aggregates for the

next year, taking into account forecasts, available at the time of drafting the budgetary documents

ME MAE RMSE
IMAD EC OECD IMF BoS |[IMAD EC OECD IMF BoS |IMAD EC OECD IMF BoS
GDP, real growth in % -0.40 -0.83 -0.80 -1.33 -0.78] 1.05 1.43 1.55 1.73 1.53| 1.27 1.65 1.72 2.02 1.65
GDP, nominal level -468 -728 -958 -1,575 .| 804 1,441 1,609 1,751  ..|1,028 1,612 1,836 2,124
Private consumption, nominal level 2331 -370 -334 .. .| 560 8891084 .. .. 8261,028 1,389
Gross oper. surplus/mixed income, nom. level| -104 .. .. el 513 o 656 L
Compensation of employees, nominal level | -298 -872 -937 ... .| 298 872 937 .. .| 342 927 1,031
Inflation, annual average in % 0.33 0.53 0.55 0.28 0.33] 0.38 0.58 1.00 0.48 0.58] 0.52 0.96 1.01 0.51 0.72

Source: SORS, IMAD, FC OFCD, IMF, BoS, FC calculations.
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7.6 Contributions to forecast differences of expenditure and revenue as a share in GDP

General government expenditure - deviation of SP forecasts for General government revenue - deviation of SP forecasts for
inp. p. of GOP year t from outturn : inp. p. of 6OP year t from outturn :
2 -2 2 4 -2
1 1 1 ]
0 0 0 0
-1 -1l ] -1
-2 -2 2 2
-3 -3 3 A Fo-3
-4 -4 4 Fo-4
-5 -5 5 4 )
-6 -6 6 - r -6
-7 - L7 -1 - -7
05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19
contribution of the GDP error MM contribution of the nominal error —total contribution of the GDP error B contribution of the nominal error —total
Source: SORS, MoF and IMAD forecasts, FC calcvaltions. Source: SORS, MoF and IMAD forecasts, FC calcvaltions.
General government expenditure - deviation of SP forecasts for General government revenue - deviation of SP forecasts for
) + t+1f
i1p. p. of 6OP year t+1 from outturn inp.p. of GOP year rom outturn
4 - -4 4 4 -4
3 3 34 -3
2 I -2 2 I -2
1 Fol 1 A ol
0 -0 0 i1 -0
-1 4 Foel -1 4 |
-2 4 Fo-2 -2 A -2
-3 4 -3 -3 A -3
-4 -4 -4 4 -4
-5 4 -5 -5 A )
6 - o6 -6 - -6
-1 4 FoeT -1 4 o7
-8 ] -8 -8
9 4 9 9 F 9
-10 Fo-10 -10 F-10
11 A Fo-1 -1 -
-12 A Fo-12 <12 A Fo-12
-13 F-13 0 <13 A Fo-13
-14 - L4 -4 - - -14
05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19
contribution of the GDP error @M contribution of the nominal error —total contribution of the GDP error @M contribution of the nominal error —total
Source: SORS, MoF and IMAD forecasts, FC calcvaltions. Source: SORS, MoF and IMAD forecasts, FC calcvaltions.

53



Fiscal Council /August 2020

7.7 Distributions of differences between forecasts and first outturns

Real GDP (IMAD)

_ number of forecasts (SP1) )
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difference between growth forecast and outturn in p.p.
2005-2015 2016-2019
Source: SORS, IMAD, FC calculations.
Real GDP (IMAD)
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difference hetween growth forecast and ovtcome in p.p.
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Source: SORS, IMAD, FC calculations.
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Nominal GDP (EC)

number of forecasts (SPt)
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difference hetween growth forecast and outcome in p.p.
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Source: SORS, FC, FC calculations.
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Balance (MoF)

number of forecasts (SP1)
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Source: SORS, MoF, FC calculations.
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Source: SORS, MoF, FC calculations.
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Balance (EC)

number of forecasts (SP1)
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difference between ratio forecastand outturn in p.p. of GOP

2005-2015 2016-2019
Source: SORS, FC, FC calculations.
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Expenditure (MoF)

1 - number of forecasts (SP t and t+1]) )
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Source: SORS, MoF, FC calculations.
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Revenue (MoF)

number of forecasts (SPt and 1+1)
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Revenue (EC)

number of forecasts (SPt and 1+1)
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