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1 Introduction
One of the greatest challenges faced by counter-cyclical economic policy lies in recognising the nature 
of shocks affecting the economy. Economic policy should react to permanent structural shocks in a 
different manner than to temporary shocks of a cyclical nature. It is often sensible to counteract cycli-
cal challenges by temporarily adjusting public expenditure and debt. The effect of such adjustments 
on the sustainability of public finances can be neutralised as the shock dissipates. On the other hand, a 
structural shock has long-term effects on the production potential of the economy or the sustainability 
of public finances (see for example Aguiar and Gopinath, 2007), and therefore requires immediate ac-
tion, albeit action that takes account of the general sustainability of the current public finances and the 
multiplier effects of fiscal policy. Uncertainty about the nature of shocks may lead to conflicting policy 
recommendations, which in the worst case scenario can paralyse financial policy. For example, when 
the nature of a shock is cyclical, the reaction to an economic downturn should be expansive. If the 
shock is structural, the reaction should be contractionary.

The structural budgetary position (SBP1) measures the budgetary position of the public finances, 
when the effects of economic cycles and one-off expense and income items are eliminated (Mourre et 
al., 2013; Havik et al., 2014). In principle, the use of this indicator clarifies the execution of financial 
policy and its control. Shocks of a cyclical nature trigger automatic stability measures in the public 
finances, and in principle, such measures should be allowed to work in spite of the short-term costs 
inflicted on the public finances. However, if the SBP worsens, the related change in financial policy can 
be interpreted as independent of economic cycles, and should be corrected at least in cases where the 
sustainability of the public economy is in danger. Thanks to its clear principles, SBP plays a central role 
in the EU’s Stability and Growth Pact: in the SGP’s corrective arm, SBP helps to guide the elimination 
of excessive deficits, and in the preventive arm it defines the medium-term objective (MTO) for budg-
etary positions in the public finances.

In this report, I assess the challenges in the European Commission’s method of calculating SBP 
based on an output gap. The perspective adopted is that of recent Finnish history. I also examine 
alternative indicators that might serve as inputs for tuning financial policy. In spite of its conceptual 
clarity, SPB based on an output gap is challenging to measure in practice, since the method requires 
an assessment of several quantities that are difficult to measure. First, the output gap must be defined, 
i.e. the difference between actual financial activity and potential financial activity must be estimated. 
The structural budgetary balance is calculated next, taking account of the historical sensitivity of tax 
revenue and public expenditure to fluctuations in the output gap. The resulting assessments of the ef-
fects of financial cycles on the budgetary position of public finances in different countries have been 
criticised as inadequate during the recent financial and debt crisis. If this is the case, financial policy 
reliant on such indicators is in danger of becoming procyclical2.

1 This translation of the report uses abbreviations derived from the English terms. An exception is made in the case of proce-
dures and methods for which an abbreviation does not yet exist.
2 For example, Lane (2012) and others estimate that, prior to the Eurozone crisis, financial policy was excessively based on 
output gap estimates without taking account of the risks associated with external imbalances, credit expansion, debt overhang in 
various sectors and housing price trends. On the other hand, after the crisis broke out, concerns were expressed that the output-
gap-based assessment of the correction needed for SBP had not produced the correct picture of adjustments made in the public 
finances (European Commission, 2013B).

 7



In this paper, I have calculated historical estimates for two key components of the output gap in 
particular: structural unemployment and the potential level of total factor productivity in 1984–2014. 
I have examined the statistical plausibility of the Commission’s current estimates by comparing them 
to observations in earlier literature. Furthermore, I have evaluated the method on a real-time basis for 
various periods, i.e. without using information on the development of the economy in subsequent years.

Based on the results, it seems that the applications of the output gap method should be developed 
further. It appears that the model currently used by the Commission is hypersensitive to changes in eco-
nomic trends, particularly concerning structural employment. This is apparent, at least when viewing 
the greatest financial crisis to affect Finland in recent history: the depression of the early 1990s. In my 
view, the primary explanation for such hypersensitivity lies in the statistically problematic parameter 
limitations used in the application of the method. This report recommends that the parametrisation of 
the method used for calculating structural unemployment be changed to better correspond to a plausible 
model based on the earlier literature and observations outside the model.

On the other hand, the results indicate that, despite the methodological improvements I suggest, 
the use of output-gap-based SBP to guide financial policy can lead to a procyclical financial policy. For 
example, it seems that financial policy guided by an output-gap-based SBP would not have reacted in a 
contractionary manner during the economic upswing in the 1980s and early 2000s. Instead, the policy 
might have been expansive. Besides, an output-gap-based SBP indicator might have ignored the fairly 
strong contractionary measures in financial policy implemented in the early 1990s crisis, which could 
have led to even stronger contractionary measures in economic policy. Thus, alternative methods are 
needed.3

In this paper, I review methodological alternatives to the output gap method, the alternatives being 
other financial policy assessment methods used within the EU rules framework: the expenditure rule 
in the preventive arm of the Stability and Growth Pact (SGP) and the bottom-up assessment method in 
the corrective arm. From a methodological point of view, it is important to review alternative methods, 
since they measure the budgetary position using fairly different criteria. As a result, they provide an 
opportunity to assess the reliability of the various methods and the significance of their underlying as-
sumptions. Unlike the SBP, both the expenditure rule and the bottom up assessment evaluate potential 
production in the medium-term; cyclical expenditure items are subtracted from public expenditure 
more directly than in assessments based on an output gap or standard cyclic elasticity, and the revenue 
trend is measured based on the observed decisions on the revenue basis and assessments of their effects.

Alternative indicators already form part of the EU’s control of financial policy. Understanding 
of the practicality of the various methods is also needed due to the fact that the EU rules on financial 
policy leave much room for selecting the indicator used to guide financial policy (although the output 
gap method still plays a fairly central role within the rules). In the preventive arm of the SGP, the ac-
tualisation of the MTO is assessed not only by output-gap-based SBP, but also by the expenditure rule. 
According to the expenditure rule, public expenditure may only grow at the same rate as the potential 
medium term GDP used as the reference.4 In the procedure for excess deficit, the effectiveness of cor-
rective measures is assessed not only via the SBP, but also in terms of the number of discretionary 
measures in question. In practice, such an assessment is based on a method that very closely resembles 
the expenditure rule. Using this method, cyclical items are eliminated from the expenditure trend, 
which is then compared to the medium term growth of potential production, taking account of changes 
in the revenue basis (bottom up assessment).

For the analysis of alternative methods, I have collected a new historical time series on the ef-
fects of the changes on the revenue basis of the entire public economy (the state, local administration 
and social funds). Using this time series, I review the operation of the alternative methods over the last 
three decades.

3 A similar conclusion is presented by e.g. Hetemäki (2015).
4 In addition, in countries where the medium-term goal set for SBP has not been met, the rate of expenditure increase must 
remain lower. If the rate of expenditure increase is faster than the reference, the excess amount must be compensated for with 
discretionary measures affecting revenue.
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The results produced by the application of the expenditure rule and bottom up assessment meth-
ods are encouraging. Financial policy based on them could have been more countercyclical than that 
based on output-gap-based SBP. Financial policy based on the expenditure rule would have been con-
tractionary, especially during the lead up to the 1990s crisis, which could have helped to alleviate the 
crisis and increase the margin for recovery measures during the crisis. On the other hand, based on a 
discretionary bottom-up assessment, the contractionary financial policy practised from 1992 onwards 
would have been sufficient, and unlike the output-gap-based SBP, the method would not have gener-
ated additional contractionary pressures. Furthermore, in spite of their different assumptions, the meth-
ods provide a fairly uniform view of the magnitude of discretionary measures.

In sum, it appears that parallel indicators are needed, even though their use maintains the cur-
rent complexity of the rules and increases the margin for their interpretation. The effects of individual 
policy changes and the development of the long-term growth potential of the national economy should 
be assessed when measuring financial policy, even if such measurement includes challenges. On the 
other hand, there is no reason to ignore established methods of analysing economic under-utilisation, 
especially by means of inflation, even though methodological challenges have been encountered when 
such methods have been applied in practice. Long-term growth estimates calculated using discretion-
ary methods do not offer as clear a reference for the assessment of the cyclical state of the national 
economy as the non-accelerating-inflation rate of unemployment (NAIRU) used in the measurement 
of the output gap.

This paper is structured as follows: Chapter 2 provides background information about the study. 
I will first investigate the previous literature on the challenges associated with the measurement of 
output-gap-based SBP, the significance of the uncertainty of the indicators for financial policy and 
alternative indicators offered in the EU rules for financial policy. Chapter 3 presents the methodology 
of the European Commission’s output gap method and its alternatives. Chapter 4 evaluates the Com-
mission’s way of measuring output-gap-based SBP and presents assessments calculated using histori-
cally alternative methods. Chapter 5 presents estimates of the number of discretionary measures based 
on various assumptions, compares the discretionary estimates to estimates of financial policy changes 
based on the output gap, and assesses the significance of this difference from the viewpoint of the EU’s 
rules on financial policy. Chapter 6 contains the conclusions of the report.
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2 Challenges in the measurement  
	 of	structural	budgetary	position		
	 (SBP)	and	financial	policy

This chapter forms the basis of the analysis presented in the subsequent chapters, by presenting a gen-
eral review of recent literature on the measurement of the output-gap-based SBP as well as alternative 
methods, with a special emphasis on the methodological challenges involved. After this, the chapter 
investigates the significance of the uncertainty in the measurement of SBP from the perspective of fi-
nancial policy, as well as the role of alternative methods in the EU rules on financial policy.

2.1	 Methodological	challenges	associated	with	traditional	SBP

The following examination begins with the traditional output-gap-based SBP which is used, for ex-
ample, by the European Commission. Based on this method, the SBP is calculated as a cycle-neutral 
budgetary balance where individual expenditure and revenue items have been eliminated, i.e. as the 
budgetary balance of the public finances if output was at its potential level at any given moment. The 
assessment of the SBP is based on the assessment of the output gap. The output gap measures how far 
the actual financial activity is from its potential level when all economic resources are fully utilised.

After the output gap is estimated, the SBP is calculated next, taking account of the historical sen-
sitivity of tax revenue and public expenditure to fluctuations in the output gap. This is assessed as the 
difference between the actual financial position and cyclic effects divided by GDP:

where Rt is public sector revenue, Gt is public sector expenditure and Yt is the nominal GDP at year 
t. The cyclic correction is the product of the output gap (OGt) and the elasticity between the output 
gap and budgetary balance   . In the method used by the Commission, the output gap is determined in 
proportion to the production potential of the entire national economy, and elasticity    is assumed to be 
a constant. In addition, the budgetary balance is adjusted in proportion to GDP by using the effect of 
certain one-off revenue and expenditure items (OOt).

Challenges in the measurement of the output gap and potential production
Traditionally, the calculation of the output gap has been based on production trends. The balanced 
development of the economy is assessed by forecasting the long-term growth trend of the economy 
and then comparing actual economic development to this trend. The methods used for measuring the 
trend are highly diverse (see e.g. Murray, 2014). The production trend can be calculated using unidi-
mensional statistic methods; alternatively, it can be estimated through multivariate methods based on, 
for example, the use of inflation (Phillips curve), unemployment (Okun’s law), the capacity utilisation 
rate, and many other variables as auxiliary variables. The information used can be filtered by various 
methods that utilise cycle frequencies (e.g. Hodrick-Prescott filter, bandpass filter) or other informa-
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perusteella malli, trendi, ja lopulta tuotantokuilu pitäisi itse asiassa valita? 
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tion-selecting methods such as principal component analysis, or the advance aggregation of auxiliary 
variables into indices.

The large variety of models has not yielded a solution to the problem of determining the output 
gap. On the contrary. As Murray (2014) and several other studies show, the various statistical models 
produce varying results on the magnitude of the output gap, and these results can deviate considerably 
from each other. Since the output gap is never observed in practice, the great unanswered question on 
trend measurements is related to model selection. On what grounds should the model, trend and eventu-
ally the output gap be selected?

Currently, most institutions (OECD, IMF, European Commission) calculate potential production 
using the production function method, which enables maximally efficient utilisation of the available 
research information on production technology and the behaviour of various factors of production 
during the assessment of the cyclic phase of the economy. The idea is to aggregate a comprehensive 
view of the production capacity of the economy (potential production function), based on an economic 
theory and observations of the state of the various components. Although the evaluation of the various 
elements of the production function still requires statistical methods, the output gap method offers a 
benefit – since it is based on an economic theory, there is an opportunity to consider how reasonable 
the different output gap estimates are.

In the European Commission’s output gap method central to this study, the key element has been 
elasticity, which is sensible considering the importance of model selection (Havik et al., 2014) For 
example, when modelling the cyclic component of unemployment, the idea has been that the empirical 
model contains various known operating models of the labour market as special cases. On the other 
hand, allowing flexibility is not without problems. The more flexible a statistical model is, the more 
choices its user must make between economic theories. In most cases, the results of the model refer to 
the operation of a theoretical mechanism; when accepting the results, a statistician must decide whether 
the economic mechanism that corresponds to the observed results is a sensible one, or whether the re-
sult is indicative of the problems associated with statistical inference.

If the mechanism behind the crisis is well-known, it is obvious that the theoretical model selec-
tion criteria can help in estimating the output gap. On the other hand, the more uncertainty there is 
concerning the selection of economic theories, the less useful the theoretical criteria are. In the worst 
case scenario, false beliefs about the operations of economic mechanisms during financial crises may 
lead to major biases in statistical inferences.

For example, the use of the European Commission’s output gap method is problematic in this 
respect, because economists are still disputing economic mechanisms during crises. In particular, price 
stickiness in major economic crises due to anchored inflation expectations or pressures not to lower 
wages have turned out to be problematic (IFAC, 2013; Wren-Lewis, 2013; Krugman, 2013). If the 
models take insufficient account of price stickinesses – or if they do not identify them correctly – the 
result could be excessive estimates, especially about the trend in structural unemployment during eco-
nomic crises. In such a case, the output gap is underestimated, since an increase in structural unemploy-
ment (unemployment that is not directly cyclical or that permanently weakens the production capacity 
of the economy) does not increase the output gap.

All-in-all, the estimation of the output gap is highly sensitive to changes in estimates over time, 
both due to genuine uncertainty and to the difficulty of selecting the right model (e.g. (Orphanides and 
van Norden, 2002; Rünstler, 2002; Planas and Rossi, 2004; Golinelli, 2008; Marcellino and Musso, 
2010; Bouis et al., 2012). The application of the Commission’s method in the current crisis confirms 
this rule. For example, Virkola (2014) reviews the revisions made to the European Commission’s out-
put gap methods, and reports that the changes to output gap estimates in 2000–2013 were 1.5 percent-
age points on average,5 and even greater at the turn of the cycle.

 In practice, the change in the estimates is also a major political problem. The more the estimates 
change later, the more the method may be subjected to criticism of its reliability. We therefore need 

5 Calculated from estimates for the current year in relation to the latest estimate.
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more stable indicators. The tuning of financial policy should, in principle, be independent of economic 
cycles, but if tuning changes continuously during economic cycles without the making of obvious un-
derlying decisions, it is difficult to justify its use as an indicator of cycle-independent financial policy 
– or at least as the only indicator.

Instead, in the methodological alternatives reviewed in this study (expenditure rule and bottom 
up assessment), the starting point is the growth rate of long-term potential production (European Com-
mission, 2013A; European Commission, 2013B; Carnot and de Castro, 2015). On the other hand, the 
Commission’s method of measuring potential production is applied in the creation of these long-term 
estimates. This could still present a problem, especially since the output gap method includes an as-
sumption on the closing of the output gap, which could also generate biased forecasts in the medium 
term (Timmermann, 2006).

An alternative method of measuring potential production could, for example, lie in the long-term 
growth forecasting method used by the US Congressional Budget Office (CBO) (Schackleton, 2013; 
Hetemäki, 2015). In the case of Finland, on the other hand, shocks have often occurred at sector level. 
Thus, it may be sensible to consider an alternative whereby the development of production is estimated 
from the sector level upwards, using growth accounting or sector-level growth models (Pohjola, 2011; 
Kuusi, 2013; Fernald, 2014).

Changes in the SBP during financial cycles and alternatives to measuring budgetary position
Challenges associated with the calculation of the output-gap-based SBP are not limited to the difficulty 
of measuring the output gap, but also relate to the difficulty of modelling the reactions of the public 
economy to cyclic shocks. The criticism presented below is aimed in particular at methods that use the 
current output gap at national economy level and fixed revenue and expenditure items associated with 
cyclic elasticity. The European Commission’s output gap method is one such method.

Firstly, a cycle-independent budget should not contain individual expenditure and revenue items 
that have no clear connection to the long-term balance. Such cycle-independent changes can temporar-
ily obscure the overview of the public finances produced by the cyclically adjusted deficit, and thus 
undermine the grounds for using this indicator to control financial policy. Although it is easy to elimi-
nate one-off items from the budget in principle, problems occur when trying to define which items are 
temporary or large enough.6 (European Commission, 2006)

Secondly, the budget balance of the public finances can depend on fluctuations in asset and com-
modity prices that correlate only weakly with economic cycles. As an example, pricing bubbles in 
the housing market can trigger changes in public finance revenue that are not taken into account in 
cyclically adjusted deficits (see e.g. Eschenbach and Schuknecht, 2002). In some cases, the effect of 
separate cycle-independent fluctuations can be adjusted using a separate cyclical adjustment. (Price 
and Dang, 2011)

Economic crises and their aftermaths are often associated with structural revisions that do not treat 
every sector and public finance revenue base equally. Adjusting for structural changes in production 
requires a new approach to SBP calculation, since calculations based on an aggregated output gap as-
sume that economic upswings and downswings are symmetrical and thus neutral towards sources of tax 
revenue. If structural changes are major, cyclical adjustment on the aggregate level can be replaced with 
disaggregated methods, whereby the investigation of the output gap is replaced with investigations of 
individual revenue bases. The disaggregated method can also be supplemented by a review that takes ac-
count of individual expenditure items and other cyclic development (Kremer et al., 2006; Morris, 2007).

Moreover, changes in legislation may also trigger asymmetrical effects on revenue. Studies in 
different countries suggest that discretionary revenue changes are a significant explanatory factor for 
short-term cyclic elasticity (Wolswijk, 2007; Barrios and Fargnoli, 2010). Ignoring them may distort 
estimates of the effects of cycles on the public finances. Cyclic elasticity should therefore be measured 
without discretionary elements.

6 In Finland, the yields of pension funds have recently been a particular topic of discussion (Talouspolitiikan arviointineuv-
osto, 2015).
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Finally, the budgetary position may depend on monetary policy and the increase in the interest 
rate of government debt (Blanchard, 1990). As the current crisis has shown, the reactions of the finan-
cial markets to economic crises can have significant impacts on the budgetary position of the public 
sectors. On the other hand, the interest and exchange rate policy of central banks has had a significant 
effect on both the funding expenses of the public sector and on economic cycles.

In all, since the method used by the European Commission is based on the aggregated output gap 
and fixed cyclical elasticity, it creates fairly large limitations in the measurement of the structural budg-
etary position. Due to economic bubbles, or growth and changes to the taxation structure, tax bases may 
be only weakly coupled to the development of the output gap during economic cycles. A financial crisis 
triggers the need to control the economy through changes to taxation or public expenditure, which can 
obscure the development of various tax bases in relationship to the cycle.

In this paper, I will evaluate the alternative methods (expenditure rule and bottom up assess-
ment) recently presented as solutions to these problems (European Commission, 2013B; Carnot and 
de Castro, 2015). These methods directly observe perceived policy changes rather than using indirect 
assessments based on the output gap.

On the revenue side, the monitoring of changes in perceived economic policy is easy in princi-
ple: economic policy can be considered neutral unless new decisions are made. The combined effects 
of new decisions can be interpreted as a change in financial policy. The expenditure side, however, 
lacks a correspondingly obvious neutral reference. Instead, an increase in expenditure must somehow 
be aligned with other developments in the national economy. Instead of using the output gap method, 
changes in financial policy are measured based on the growth rate of aggregated expenditures, with 
various cyclical items being eliminated in proportion to the potential medium-term growth in GDP7. 
Depending on the method used, the elimination of cyclic expenditure items is usually more straightfor-
ward than the output gap method.

2.2	 SBP	as	part	of	financial	policy	and	the	EU	rules	for	financial	policy

Next, I will review the significance of measuring the SBP in financial policy, with a particular emphasis 
on the aforementioned uncertainty. I will then present the role of alternative indicators from the per-
spective of the EU’s rules on financial policy.

Measurement of the SBP as part of financial policy
Structural adjustments to the financial position seek to respond to the key question in financial policy: 
is an economic shock structural or not. If the nature of shocks can be determined, the execution of 
financial policy will follow simple rules in principle (Aguiar and Gopinath, 2007). For example, when 
the nature of a negative shock is transient, it is beneficial to compensate for it by increasing public 
expenditure and debt, because the change in financial position can be offset by a more contractionary 
financial policy during an upswing. A structural shock, on the other hand, has a long-term negative 
effect on growth potential and the sustainability of public finances. Therefore, in such a case financial 
policy should be contractionary.

Behind this simple principle there are difficult, ultimately quantitative questions about what kind 
of financial policy is appropriate for crisis management and long-term sustainability (Blanchard, 1990). 
With respect to SBP, particular problems lie in the practical difficulties of dividing economic shocks 
into structural and cyclic ones. For example, in a small export-driven economy like Finland’s, shocks 
are often a mixture of both, as the economy encounters permanent structural shocks whose effects may 
nevertheless be temporary as the structures of the economy adapt to the change. It is also worth noting 

7 The calculation principle is not new. In the early 1990s, Blanchard (1990) was already of the opinion that the problems as-
sociated with traditional cyclical adjustments (mainly expressed above) may require the use of alternative indicators for meas-
uring the tuning of financial policy. The idea was to eliminate obviously cyclical items directly from aggregated public expend-
iture. According to Blanchard, a simple but effective indicator for financial policy could be based on the deficit adjusted by the 
increase in interest expenses and the estimated change in unemployment expenses compared to the previous year.
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that a cyclical policy can even solve a prolonged crisis and, on the other hand, may have long-term 
effects.8

It is important to find the correct indicator to ensure the correct timing and scope of changes in 
financial policy. If financial policy is based on an indicator that is biased towards indicating that a crisis 
is structural, the resulting financial policy can easily become procyclical. When the economy encoun-
ters a positive shock, an indicator that overemphasises the structural nature of the shock will suggest 
that the change is permanent, which can easily lead to an excessively lax financial policy. In the case of 
a negative shock, financial policy based on such an indicator may become too contractionary. Since the 
structural nature of different shocks cannot be determined with certainty, Thwaites (2006) uses a model 
whereby financial policy is controlled by an indicator that corresponds to an output gap-based SBP to 
demonstrate that financial policy should be slow to react to shocks. The reason for this is simple. When 
the economy has just encountered a shock, it is more likely that the shock is temporary. As time passes 
and the effect does not wear off, it is more likely that the shock is structural.9

 On the other hand, an indicator that is too cyclical may also create problems. During an upturn, 
the indicator may provide too bleak a picture of the growth potential of the economy, in which case 
there is little room for increasing public consumption or lowering taxes. On the other hand, emphasis-
ing cyclicity in economic crises may lead to a financial policy that is too expansionary in view of the 
actual debt-bearing capacity of the national economy.

The choice of indicator also affects assessment of the effects of financial policy. Studies that have 
used traditional indicators based on the structural budgetary position to estimate changes in financial 
policy have often come to the conclusion that the multiplier effect of contractionary measures on the 
national economy is fairly minimal (Alesina and Perotti, 1995; Alesina and Ardagna, 1998). On the 
other hand, recent literature has used more direct estimates based on individual decisions to determine 
changes to financial policy; the conclusions have been that the estimates have been too small. In par-
ticular, contractionary measures in financial policy may have stronger negative multiplier impacts on 
the national economy (see for example IMF, 2010; Guajardo et al., 2011).

Parallel indicators of financial policy in the EU rules for financial policy
The EU rules for financial policy and their interpretations demonstrate an increasing awareness of 
the uncertainty associated with output gap-based SBP (European Commission, 2013B; Carnot and de 
Castro, 2015). Although the method plays a fairly large role – especially in the Stability and Growth 
Pact (SGP) – there are parallel alternative methods: the expenditure rule in the preventive arm and the 
bottom-up-assessment in the corrective arm. I will now briefly present the role of the different indica-
tors in the rules, based on an article by Henriksson and Leino-Sandberg (2014).10

The preventive arm of the SGP (applied when the 3 and 60 per cent deficit and debt criteria of 
the excessive deficit procedure criteria are not breached) uses the structural budgetary position and the 
increase in expenditure to assess deviations from the medium-term objective (MTO)11 or from the path 

8 A good example of the first case is the liquidity trap: a national economy can be trapped in an equilibrium between deflation 
and a high unemployment rate, when monetary policy and financial policy do not react sufficiently and in time to deflatory de-
velopments in the economy (Evans et al., 2008). E.g. DeLong and Summers (2012) are of the opinion that large negative output 
gaps have a permanent impact on the production potential of the economy through the long-term effects of unemployment and, 
for example, neglecting investments in product development and education. For example, IMF (2012) estimates that if the out-
put gap increases by one percent point per year, the effect on potential production could be a decrease of 0.1 percentage points, 
mainly due to labour market hysteresis.
9 Thwaites (2006) is also of the opinion that the faster the market loses its faith in financial policy, the faster contractionary 
measures should be undertaken.
10 The background consists of the methods identifiable after the recent revisions: the excessive deficit procedure, the SGP pre-
ventive arm and the significant deviation procedure therein, the preventive arm of the macroeconomic imbalance procedure and 
the excessive macroeconomic imbalance procedure. (for more details, see Henriksson and Leino-Sandberg, 2014).
11 The MTO links the rules to the long-term sustainability assessments of the public economies, since the MTO is evaluated 
every 3 years as based on a long-term sustainability indicator that estimates the level of debt of public economy and the ageing 
of the population. In this paper, I will review the cyclic structural adjustment only. For more information on the estimation of the 
MTO, see European Commission (2013A).
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towards it. The Fiscal Compact obliges the member states to set an MTO; as a result, this obligation is 
included in their national legislation. In the Fiscal Compact, the lower limit of the MTO for countries 
in the Eurozone was set to a budgetary position of -0.5 percent, except in the case of countries whose 
debt is less than 60% and which do not have long-term sustainability risks (in which case the lower 
limit is -1 per cent).12

The increase in expenditure is associated with the achievement of the MTO via the expenditure 
rule. The purpose of the expenditure rule is to ensure that the countries remain committed to the MTO 
or a path of adjustments leading to it. According to the expenditure rule, countries which have attained 
the MTO may not increase their expenditure rate beyond the potential medium-term growth rate of the 
GDP used as the reference. In countries that have not attained the MTO, the expenditure growth rate 
must remain lower. If the rate of expenditure increase is faster than this, the excess amount must be 
compensated for through discretionary measures affecting revenue.

In the corrective arm of the SGP, the indicators are used as part of the excessive deficit proce-
dure, when the 3 and 60 per cent deficit and/or debt criteria are breached.13 In such a case, the Council 
makes a decision on an excessive deficit and approves recommendations for the member state to amend 
such a deficit. These recommendations define a path towards a nominal deficit, the required annual 
improvement of the structural deficit (usually 0.5 per cent of GDP) and the deadline for amending the 
excessive deficit. In the corrective arm, the parallel status of the various indicators for budgetary posi-
tion becomes visible when the actualisation of the required adjustments is assessed. In such a case, the 
decision is based on a careful consideration that not only takes direct account of the sensitivity analysis 
of the output gap method (a ‘top-down’ assessment), but also of the adequacy of the measures, which 
are assessed using a method corresponding to the expenditure rule (‘bottom-up’ assessment) (European 
Commission, 2013A, p. 67).

12 Detailed numerical values are presented in chapter 5.
13 According to Article 126(2) of the Treaty on the Functioning of the European Union, the Commission uses various crite-
ria to assess the state of the public finances of Member States. The assessment is made on the basis of whether the ratio of the 
planned or actual deficit in the public finances exceeds a certain reference value, unless the ratio has declined substantially and 
continuously and has reached a level that comes close to the reference value, or the excess above the reference value is excep-
tional and temporary in nature only and the ratio remains close to the reference value, or whether the debt ratio exceeds a certain 
reference value, unless the ratio is diminishing sufficiently and approaching the reference value at a satisfactory pace.
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3 Methodology for measuring 
	 the	budgetary	position

In this chapter, I will present the method of measuring SBP based on the European Commission’s 
output gap method (Havik et al., 2014; Mourre et al., 2013) and its discretionary alternatives. The first 
method presented in this paper is the output gap method. I will first present the output function defined 
in the method, and will then review its components in more detail. Of the components, I will concen-
trate on examining unemployment and total factor productivity, since they play a central role in the 
output gap method and offer the greatest opportunities for a review from an economics point of view. 
I will also present a method for making structural adjustments. At the end of the chapter, I will present 
the methodological alternatives: the expenditure rule and the bottom up assessment method.

3.1 SBP using the Commission’s output gap method

	 3.1.1	 Production	function	and	its	division	into	various	factors

The starting point of the Commission’s calculation method is the production function calculated for the 
entire national economy. I will assess the magnitude of the function later using the potential maximum 
level, i.e. when the economy’s resources are fully utilised (Havik et al., 2014). The production function 
is assumed to have a Cobb-Douglas formulation and can be presented as

where Yt is total production, Lt total labour, Kt physical capital base The use of each production 
factor is controlled by their utilisation rate (ULt , UKt) and the efficiency of use (ELt , EKt). The parameter 
α measures the share of labour input of all inputs. Labour input is measured as the total number of work 
hours, and capital is measured as the amount of capital services, divided into buildings and equip-
ment.14 The Cobb-Douglas production function still allows total factor productivity to be examined 
separately as the weighted product of efficiency and the utilisation rate.

     .

In recent years, the nature of the production function has been examined in several studies con-
cerning Finland. Jalava et al. (2006) state that the Cobb-Douglas production function may be statistical-
ly applicable in the long-term, but not completely adequate for describing Finland’s production since 
World War II. Luoma and Luoto (2010) are of the opinion that a more suitable production function 
would be the CES (Constant Elasticity of Substitution) production function, whereby the proportions 
of production inputs may vary as their relative prices change.

14 A more detailed assessment of the methods used to measure the amount of inputs is not presented here. For a review of the 
measuring methods, see, for example, Virkola (2013).
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KAT:tta ei ole saavutettu, menojen kasvuvauhdin tulee jäädä tätä hitaammaksi. Jos menojen kasvuvauhti 
on tätä nopeampaa, tulee ylitys kompensoida päätösperäisillä tulopuolen toimilla. 

 
VKS:n korjaavassa osassa mittareita käytetään liiallisen alijäämän menettelyssä, kun 3 ja 60 

prosentin alijäämä- ja/tai velkakriteeri rikkoutuvat.13 Silloin neuvosto tekee liiallisen alijäämän 
päätöksen ja hyväksyy suosituksia jäsenvaltiolle ryhtyä toimiin liiallisen alijäämän korjaamiseksi. Näissä 
suosituksissa määritellään polku nimelliselle alijäämälle, vaadittu rakenteellisen jäämän vuosittainen 
parantuminen (yleensä 0.5 prosentilla BKT:sta) sekä määräaika liiallisen alijäämän korjaamiselle.  
Korjaavassa osassa erilaisten rahoitusaseman mittareiden rinnakkaisuus näkyy arvioitaessa, toteutuuko 
vaadittu sopeutus vai ei. Silloin ratkaisu perustuu huolelliseen harkintaan, jossa otetaan huomioon - 
paitsi suoraan tuotantokuilumenetelmän herkkyysanalyysi (ns. top-down arviointi) - myös menosäännön 
kaltaisella rahoitusaseman muutoksella mitattava toimenpiteiden riittävyys (ns. bottom-up arviointi) 
(Euroopan komissio (2013A), s. 67).  

 
 

3. Rahoitusaseman mittaamisen 
metodologiaa 

 
Tässä luvussa esittelen RRAn mittaamistavan Euroopan komission tuotantokuilumenetelmällä 

(Havik ym. (2014); Mourre ym. (2013)) ja sen päätösperäiset vaihtoehdot. Aloitan esittelemällä 
tuotantokuilumenetelmän. Käyn ensin läpi menetelmässä määriteltävän tuotantofunktion, jonka 
komponentteja sen jälkeen tarkastelen yksityiskohtaisemmin. Komponenteista keskityn työttömyyden ja 
kokonaistuottavuuden tarkasteluihin, sillä niiden rooli tuotantokuilumenetelmässä on keskeinen ja ne 
tarjoavat eniten mahdollisuuksia arvioinnille taloustieteellisestä näkökulmasta. Esittelen lisäksi 
rakenteellisessa korjauksessa sovellettua menetelmää. Luvun lopussa esittelen metodologiset 
vaihtoehdot: menosäännön ja Bottom up -arvioinnissa käytetyn menetelmän. 

3.1. RRA komission tuotantokuilumenetelmällä 

3.1.1. Tuotantofunktio ja sen jakautuminen eri tekijöihin 
 
Lähtökohtana komission laskentamenetelmässä on koko kansantaloudelle laskettava 

tuotantofunktio, jonka suuruutta myöhemmin arvioidaan potentiaalisella maksimitasolla eli, kun 
talouden resurssit ovat täyskäytössä (Havik ym. 2014). Tuotantofunktio oletetaan Cobb-Douglas 
muotoiseksi ja voidaan esittää muodossa  

  
�� = (��������)�(��������)��� = �������������, 

                                                 
13 Euroopan unionin toiminnasta tehdyn sopimuksen 126(2) artiklan mukaan komissio arvioi 
jäsenmaiden julkisen talouden tilaa erilaisilla kriteereillä. Arviointi tapahtuu sillä perusteella, ylittääkö 
suunnitellun tai toteutuneen julkisen talouden alijäämäsuhde viitearvon, paitsi jos alijäämä on 
pienentynyt merkittävästi ja jatkuvasti tasolle, joka on lähellä viitearvoa, tai jos viitearvon ylitys on 
poikkeuksellista ja väliaikaista ja osuus pysyy lähellä viitearvoa; tai ylittääkö velkasuhde viitearvon, 
paitsi jos velkasuhde pienenee ja lähestyy viitearvoa riittävän nopeasti. 
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missä �� on kokonaistuotos, �� kokonaistyövoima, ��	fyysinen pääomakanta. Kummankin 
tuotannontekijän käyttöä ohjaavat niiden käyttöaste (���, ���) sekä käytön tehokkuus (���, ���). 
Parametri � mittaa työpanoksen osuutta kaikista panoksista. Työvoimapanosta mitataan 
kokonaistyötunneilla ja pääoman mittaamisessa käytetään pääomapalvelusten määrää jaoteltuina 
rakennuksiin ja työvälineisiin.14  Cobb-Douglas tuotantofunktio sallii edelleen kokonaistuottavuuden 
tarkastelemisen erikseen tehokkuuden ja käyttöasteen painotettuna tulona 
 

���� = (������)�(������)���, 
 

Tuotantofunktion luonnetta on viime vuosina tarkasteltu useissa Suomea koskevissa tutkimuksissa. 
Jalava ym. (2006) toteaa, että Cobb-Douglas tuotantofunktio voisi olla pitkällä aikavälillä tilastollisesti 
sopiva funktiomuoto, mutta 2. maailmansodan jälkeen ei täysin sopiva kuvaamaan Suomen tuotantoa. 
Luoma ja Luoto (2010) arvioivat, että tuotantofunktiona soveltuvampi voisi olla ns. CES (constant 
elasticity of substitution) tuotantofunktio, jossa tuotantopanosten osuudet voivat muuttua niiden 
suhteellisten hintojen muuttuessa.  

 
Keskeinen kysymys tuotantofunktiota valitessa onkin, kuinka tuotannontekijöihin, pääomaan ja 

työvoimaan, vaikuttava teknologinen kehitys muuttaa panoksien teknologisella kehityksellä korjattua 
määrää, ja toisaalta niiden nimellistä osuutta tuotannossa. Suomea koskevien tutkimusten valossa pitkän 
aikavälin tarkastelussa panososuudet muuttuvat niin, että halpenevan tuotannontekijän (pääoma) 
panososuus laskee verrattuna suhteellisesti vähemmän halpenevaan tuotannontekijään (työvoima) 
nähden ja toisaalta teknologinen kehitys saattaa tukea enemmän pääoman määrän kasvua kuin 
työvoiman käytön tehostumista. 

 
Cobb-Douglas tuotantofunktion käyttämiseen on silti varsin hyviä perusteluja lyhyen aikavälin 

tuotantokuilulaskelmissa (Havik ym., 2014). Ensinnäkin kriisin aikana sovellettuna C-D tuotantofunktio 
voi toimia hyvänä arviona CES -tuotantofunktiolle, vaikka pidemmällä aikavälillä sen ennusteet eivät 
olisikaan toimivia. Komission mukaan Cobb-Douglas tuotantofunktio toimii suhteellisen hyvänä arviona 
CES-tuotantofunktiolle, kun tuotannontekijöiden substituutiojousto on välillä 0.8 ja 1.2.  Lisäksi 
työvoimapanoksen sisällä matala- ja korkeakoulutetun työvoiman substituutiojoustot pääoman suhteen 
voivat olla erisuuruisia siten, että käytännössä C-D tuotantofunktio voi tarjota kohtuullisen arvion 
kokonaisjoustosta. 

 
Toisaalta eri tuotannontekijöitä tukevan teknologisen kehityksen ja niiden panososuuksien 

muutoksen arviointi kriisin aikana on hyvin vaikeaa. Tuotantofunktioon pidemmällä aikavälillä 
vaikuttavien, usein heikkojen trendien, vaikutusta dominoi kriisien vaikutus yritysten voitollisuuteen, 
tehokkuuteen ja niiden tuotteiden kysyntään. Esimerkiksi yritysten voitollisuuden pieneneminen kriisien 
aikana vaikuttaa suoraan alenevasti arvioon pääoman nimellisestä osuudesta tuotannossa, joka on siten 
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14 Panosten määrän mittaamisen tarkempi arviointi sivuutetaan tässä. Katsauksen mittaamistapaan 
tarjoaa esimerkiksi Virkola (2013) 
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model based on publications Havik et al. (2014) and Planas and Rossi (2014). In the next chapter, I will 
empirically examine the suitability of these assumptions to the methods employed in Finland’s case.

Labour market equilibrium
To model unemployment, the Commission uses a general labour market framework whose features are 
ultimately estimated based on the data and correspond to the predictions of various labour market theo-
ries (Havik et al., 2014). The various theories on the creation of a labour market equilibrium include 
e.g. the neoclassical theory, efficiency-wage-theory, wage negotiation theory and search theory. All of 
these theories share a wage formation equation that can be written in logarithmic format as follows:

(1)

At a given point of time t, the employee side negotiates its nominal salary wt based on the expect-
ed inflation at a point in time t, E[pt], expected reservation wage, E[bt], expected labour productivity, 
yt – lt, and unemployment, ut. Based on this equation, unemployment defines wage results as a measure 
of labour market tightness, and the employee side sets its wage demands as a linear combination of the 
reservation wage and productivity of work. Moreover, the salary can be affected by a price premium 
variable over time,      , a wage premium,       , and a labour market shock awt. In this subchapter, all 
variables expressed in lower case letters are log-transformed.

Different theoretical frameworks emphasise different factors behind wage formation. Within the 
neoclassical and efficiency wage framework, productivity is not directly linked to the productivity 
term, µ = 0, whereas in wage negotiation and search models, productivity has a direct effect, µ > 0. In 
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puolestaan mitataan todellisella työikäisten määrällä. 
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aineistosta estimoitavat piirteet vastaavat erilaisten työmarkkinateorioiden ennusteita (Havik ym., 2014). 
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Teoreettiset viitekehykset painottavat eri tekijöitä palkanmuodostuksen taustalla. Neoklassisessa ja 
tehokkuuspalkkauskehikossa tuottavuus ei ole suoraan linkittynyt tuottavuustermiin, � = 0, kun taas 
palkkaneuvottelu ja etsintämalleissa tuottavuus vaikuttaa suoraan, � � 0� Jälkimmäisissä malleissa 
työntekijällä on neuvotteluvoimaa, kun taas atomistisissa työmarkkinamalleissa palkat määrittyisivät 
reservaatiopalkan mukaan. Reservaatiopalkka puolestaan määräytyy neoklassisessa mallissa kulutuksen 
ja vapaa-ajan substituutiojouston kautta, kun taas muissa teorioissa painotetaan työmarkkinoiden 
ulkopuolisen vaihtoehdon rahallista vaikutusta, kuten työttömyyskorvauksia tai pimeän työn palkkioita. 
Neoklassisessa mallissa tuottavuuden oikea käsite on työvoiman rajatuotto, kun taas neuvottelumalleissa 
oikea käsite on keskimääräinen tuotto. Havik ym. (2014) pohtii tarkemmin eri oletusten merkitystä 
rakenteellisen työttömyyden arvioiden kannalta. 

 
Työmarkkinoiden tasapainon ratkaiseminen vaatii myös työn kysynnän mallintamista. Työn 

kysyntäyhtälö on optimaalisen työn kysynnän vaatima ensimmäisen kertaluvun ehto, jonka mukaan 
työpanoksen rahallinen rajatuotto vastaa palkkaa: 

 

 �� � �� = �� � �� � ��
� (2)

Yhtälön oikea puoli määrittelee tarjontaperusteisen palkan, jonka yritys on valmis maksamaan 
tuottavuudesta �� � ��. Toisaalta tasapainoehto määrittelee myös yrityksien tuottavuuden tavoitetason 
annetulla palkkatasolla.. 
 

Malli on edelleen yhdenmukainen erilaisten reservaatiopalkkaa koskevien oletusten kanssa. 
Erityisesti voidaan olettaa, että reservaatiopalkka riippuu tuottavuudesta ja hinnoittelupreemiosta ��
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�, (3)

missä  ��� on työttömyyskorvauksen korvausasteen logaritmi. On maininnanarvoista, että yhtälössä ��� 
voi kehittyä vapaasti, joten yhtälö ei rajoita reservaatiopalkan kehitystä. Sen määräytymisen kannalta 
olennaisia tekijöitä on ensinnäkin �, joka määrittelee, kuinka voimakkaasti työntekijäpuolella otetaan 
huomioon epätäydellisen kilpailun aiheuttamia monopolivoittoja. Reservaatiopalkkaan vaikuttavat myös 
esimerkiksi työttömyysturvan laajuus sekä kotitalouksien tulot varallisuusvaikutuksen kautta. 
 

Työmarkkinoiden tasapainoisessa tilassa työttömyyttä merkitään ��∗. Tasapainoisessa tilassa 
työmarkkinoihin ei kohdistu sokkeja (��� = 0) ja eri muuttujiin kohdistuvat odotukset vastaavat 
toteutunutta, jolloin  
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�

�  
(4)

Työmarkkinoiden tasapainotyöttömyys on palkkapreemion, reservaatiopalkan ja tuottavuuden 
osamäärän15, sekä hintapreemion (mikäli työntekijäpuoli ei täysin huomioi sitä eli � � �) suhteen 
kasvava. 

 
Empiirisen Phillips -käyrän teoreettinen johtaminen 

 
Tasapainon ulkopuolella voidaan työmarkkinoiden lyhyen aikavälin tilaa arvioida ns. Phillips -

käyrän avulla. Käyrä kuvaa inflaation ja työttömyyden käänteistä suhdetta ja sen muodostamisen 
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In the labour market, equilibrium unemployment increases in proportion to the quotient of the 
wage premium, reservation wage and productivity15, as well as the price premium (if the employee side 
does not take this fully into account, i.e.     < 1).

Deriving the empirical Phillips curve theoretically
Outside balance, the short-term state of the labour market can be assessed using the so-called Phillips 
curve. This curve describes the inverse proportion of inflation and unemployment. Key factors affect-
ing the curve include assumptions about the creation of expectations.

Until recently, the European Commission used a traditional retrospective assumption on expecta-
tions wh en assessing the Phillips curve. At a given point in time t, economic operators base their opera-
tions on assumptions on prices during the same period. These are based on perceived inflation during 
the previous period   . On the other hand, the development of productivity is assumed to 
be free of bias                . The labour market equation (1) and equilibrium unem-
ployment (4) can be used to derive an equation for the expected real wages as a function of unemploy-
ment and expected productivity:

                . (5)

This equation can be used to derive NAWRU, i.e. the level of unemployment at which inflation 
remains constant, by inserting the assumptions on expectations into the equations. This enables the 
solving of an equation in which the rate of change in nominal wage inflation (              ) is a function 
of the unemployment gap:

      . (6)

Moreover, the traditional Phillips curve used by the Commission may include delayed unemploy-
ment gap terms and other delayed growth terms of labour productivity.16 In an open economy, this 
model could be affected by the exchange ratio of the prices of foreign goods.

The traditional model is associated with a multitude of problems. Defined in this way, the de-
velopment of unemployment should always be dependent on the acceleration of inflation, which, in 
practice, does not seem to be a realistic assumption in every case (Havik et al., 2014). The Commission 
has suggested an alternative, a so-called Neo-Keynesian Phillips curve for wages. This is derived using 
a model17 whereby a randomly chosen proportion of employees may re-negotiate their wage during the 
year, whereas the rest of the wages (whose agreement term is still ongoing) are expected to develop 
according to retrospective index adjustments. There is a connection between negotiated salaries and 
employment: increasing unemployment is associated with lower wage offers. Indexed wages, on the 
other hand, follow the development of real unit labour costs. Expectations related to the inflation and 
output gap are unbiased:

     and

When it is assumed that unemployment will follow the second order autoregressive process, as in 
the United States, on an annual level, the relation can be written out as an empirically testable equation 
as follows:

15 I.e. the difference between the logarithms.
16 Their use is justified when the forecasts are rolling averages based on previously perceived inflation and expectations on 
productivity include uncertainty, in which case expectations are based on previous figures on productivity. These variables are 
presented in the method assessment section of the next chapter.
17 For more details, see Gali (2011).
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 �� � �� = �� � �� � ��
� (2)
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�� = ��� + (�� � ��) + ���
�, (3)

missä  ��� on työttömyyskorvauksen korvausasteen logaritmi. On maininnanarvoista, että yhtälössä ��� 
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Työmarkkinoiden tasapainoisessa tilassa työttömyyttä merkitään ��∗. Tasapainoisessa tilassa 
työmarkkinoihin ei kohdistu sokkeja (��� = 0) ja eri muuttujiin kohdistuvat odotukset vastaavat 
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��∗ =
��� + ��� + (� � �)��

�

�  
(4)

Työmarkkinoiden tasapainotyöttömyys on palkkapreemion, reservaatiopalkan ja tuottavuuden 
osamäärän15, sekä hintapreemion (mikäli työntekijäpuoli ei täysin huomioi sitä eli � � �) suhteen 
kasvava. 

 
Empiirisen Phillips -käyrän teoreettinen johtaminen 

 
Tasapainon ulkopuolella voidaan työmarkkinoiden lyhyen aikavälin tilaa arvioida ns. Phillips -

käyrän avulla. Käyrä kuvaa inflaation ja työttömyyden käänteistä suhdetta ja sen muodostamisen 

                                                 
15 eli logaritmien erotuksen 
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kannalta keskeisiä ovat oletukset odotusten muodostumisesta. 
 

Viime vuosiin asti Euroopan komissio käytti Phillips -käyrän arviointiin perinteistä taaksepäin 
katsovaa oletusta odotuksista. Talouden toimijat perustavat toimintansa hetkellä t oletuksille hinnoista 
saman periodin aikana. Ne perustuvat edellisen periodin havaittuun inflaatioon 	
��[��] = ����. Toisaalta tuottavuuskehityksen suhteen oletetaan harhattomuus ��[Δ(�� � ��)] =
Δ(�� � ��). Työmarkkinayhtälöstä (1) ja tasapainotyöttömyydestä (4) voidaan johtaa lauseke odotetuille 
reaalipalkoille työttömyyden ja odotetun tuottavuuden funktiona: 

 
  

�� � ��[��] = ��[�� � ��] � �(�� � ��∗) + ���. (5)

Yhtälöstä voidaan edelleen johtaa NAWRU, eli työttömyyden taso, jolla inflaatio pysyy vakioisena 
sijoittamalla siihen tehdyt oletukset odotuksista. Saadaan ratkaistuksi yhtälö, jossa nimellisen 
palkkainflaation muutosvauhti (Δ������) on työttömyyskuilun funktio: 

  
Δ������ = ��(�� � ��∗) + ��� (6)

Lisäksi komission käyttämä perinteinen Phillips -käyrä voi sisältää viivästettyjä 
työttömyyskuilutermejä sekä muita viivästettyjä työn tuottavuuden kasvutermejä. 16  Avotalouden 
kehikossa malliin voi vaikuttaa myös ulkomaisten hyödykkeiden hintojen vaihtosuhde.  

 
Perinteiseen malliin liittyy paljon ongelmia. Tällä tavoin määriteltynä työttömyyden kehityksen 

tulisi aina olla riippuvaista inflaation kiihtymisestä, mikä ei kuitenkaan vaikuta aina olevan käytännössä 
realistinen oletus (Havik ym., 2014). Vaihtoehdoksi komissio on tarjonnut ns. uuskeynesiläistä 
palkkojen Phillips -käyrää. Sen johtaminen perustuu malliin17, jossa satunnaisesti valittu osa 
työntekijöistä saa neuvotella uudestaan palkkansa vuoden aikana, kun taas loppujen palkkojen (joiden 
sopimuskausi on kesken) oletetaan kehittyvän taaksepäin katsovan indeksikorjausten varassa. 
Neuvoteltujen palkkojen ja työllisyyden välillä on yhteys siten, että kasvava työttömyys on yhteydessä 
matalampiin palkkatarjouksiin. Indeksoidut palkat taas seuraavat edellisen vuoden reaalisten 
yksikkötyökustannusten kehitystä. Odotukset sekä inflaatiosta, että tuotantokuilusta ovat harhattomia: 
��[��] = �� ja  ��[Δ(�� � ��)] = Δ(�� � ��). 

 
Kun työttömyyden oletetaan noudattavan toisen asteen autoregressiivistä prosessia kuten 

esimerkiksi Yhdysvalloissa vuositasolla, voidaan relaatio kirjoittaa empiirisesti testattavaksi yhtälöksi 
seuraavassa muodossa: 
 

 ����� = � + �������� + ψ�(�� � ��∗) + ψ�(���� � ����∗ ) + ��, 
 

(7)

missä ����� on reaalisten yksikkötyökustannusten muutosvauhti, �� � ��∗ on työttömyyden syklinen 
komponentti ja � on termi joka sisältää erilaisia pitkän aikavälin relaatioita (kuten keskimääräisen 
tuottavuuden kasvuvauhdin). 

                                                 
16 Niiden käyttö on perusteltua, kun ennusteet ovat liukuvia keskiarvoja aikaisemmista havaituista 
inflaatioista ja odotuksiin tuottavuudesta liittyy epävärmuutta, jolloin odotukset perustuvat aikaisempiin 
tuottavuuslukuihin. Näitä muuttujia esitellään seuraavan luvun menetelmän arvioinnissa. 
17 Ks. tarkemmin Gali (2011) 
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Yhtälöstä voidaan edelleen johtaa NAWRU, eli työttömyyden taso, jolla inflaatio pysyy vakioisena 
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palkkainflaation muutosvauhti (Δ������) on työttömyyskuilun funktio: 
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Lisäksi komission käyttämä perinteinen Phillips -käyrä voi sisältää viivästettyjä 
työttömyyskuilutermejä sekä muita viivästettyjä työn tuottavuuden kasvutermejä. 16  Avotalouden 
kehikossa malliin voi vaikuttaa myös ulkomaisten hyödykkeiden hintojen vaihtosuhde.  

 
Perinteiseen malliin liittyy paljon ongelmia. Tällä tavoin määriteltynä työttömyyden kehityksen 

tulisi aina olla riippuvaista inflaation kiihtymisestä, mikä ei kuitenkaan vaikuta aina olevan käytännössä 
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where RULCt is the rate of change or real unit labour costs,       is the cyclical component of un-
employment and α is a term that includes various long-term relations (such as the average rate of the 
increase in productivity).

The following relations apply to the variables of the equation: y0 < 0 means that real unit labour 
costs can be expected to decrease when unemployment is at a high level. First of all, the magnitude 
of the parameter depends on the length of the agreement terms: if the terms are long, wage inflation 
is only slightly dependent on unemployment. On the other hand, if unemployment is highly path-
dependent, y0 is large, which implies that the wage level has already adjusted to unemployment. Due to 
self-correcting forces in the economy, y1 can be expected to be positive. In equation (7), γ indicates the 
weight attributed to the index variable in the agreement negotiations (development of the unit labour 
costs of the previous year) compared to the long-term development of wages, which remains part of 
the constant term α within the equation. Strong indexing generates greater autocorrelation within the 
wage inflation variable.

Finally, it should be stated that the recent literature suggests that the behaviour of inflation does 
not necessarily correspond to the Neo-Keynesian Phillips curve, even though it includes a delayed 
inflation term. For example, Stock and Watson (2010) are of the opinion that, in the US, an increase in 
unemployment does decrease inflation, but this effect wears off when a higher level of unemployment 
has lasted for 11 quarters. One of the underlying causes of this could be anchored inflation expectations, 
whose effects during the euro crisis are a topic of discussion, see for example Krugman (2013). Wage 
inelasticities (for example, pressure not to reduce nominal wages) can affect the relation between infla-
tion and unemployment in such a way that it does not correspond to the Neo-Keynesian Phillips curve. 
(Daly and Hobijn, 2013). In Finland’s case, there is clear evidence of fairly substantial wage inelasticity 
in the crisis of the early 1990s (Gorodnichenko et al., 2012).

Estimation method
In order to estimate long-term equilibrium unemployment, the Commission’s method solves a two-
variable equation system based on Kuttner’s (1994) method (Planas ja Rossi, 2014). The method breaks 
unemployment down into its structural and cyclical components, of which the cyclical component has 
an accelerating or decelerating effect on inflation, whereas the structural component has a permanent 
effect on unemployment, and it is inflation-neutral.

In the following review, the function forms and assumptions are the same as the assumptions con-
cerning Finland in the forecast for autumn 2014. The first equation of the model is a regression model 
with structural time series error terms

 (8)

where z1.t are exogenous variables. The error term xt is a sum of the trend component pt and cyclic 
component ct so that

 (9)

The cyclical component is defined as the AR(1) model:

 (10)

where act is a cyclical shock term with a variance of Vc.

With regards to Finland, a trend shock is modelled in the reviewed Commission’s method as a 
second order random walk defined by the following equations    18MAHDOLLINEN ALATUNNISTE

 
Yhtälön muuttujista seuraavat relaatiot ovat voimassa:. ψ� < 0 tarkoittaa, että reaalisten 

yksikkötyökustannusten voi odottaa laskevan, kun työttömyys on suurta. Parametrin suuruus riippuu 
ensinnäkin sopimuskausien pituudesta: jos kaudet ovat pitkiä, palkkainflaatio riippuu vähän 
työttömyydestä. Toisaalta, jos työttömyys on voimakkaan polkuriippuvaista, ψ� on suuri implikoiden, 
että palkkataso on ehtinyt jo sopeutua työttömyyteen. Talouden itsekorjautuvien voimien vuoksi ψ�:n 
voi olettaa olevan positiivinen. Yhtälössä (7) � mittaa painoa, joka sopimusneuvotteluissa annetaan 
indeksimuuttujalle (edellisen vuoden yksikkötyökustannuksien kehitys) verrattuna pitkän aikavälin 
palkkakehitykseen, joka yhtälössä jää vakiotermiin �. Voimakas indeksointi synnyttää enemmän 
autokorreloituneisuutta palkkainflaatiomuuttujaan.  

 
Lopuksi on todettava, että viimeaikaisen kirjallisuuden valossa inflaation käyttäytyminen ei 

välttämättä vastaa uuskeynesiläistä Phillips -käyrää, vaikka siinä onkin mukana viivästetty 
inflaatiotermi. Esimerkiksi Stock ja Watson (2010) arvioivat, että työttömyyden kasvulla on kyllä 
alentava vaikutus inflaatioon Yhdysvalloissa, mutta korkeamman työttömyyden kestettyä 11 
vuosineljännestä, sen vaikutus lakkaa.  Taustalla voi vaikuttaa mm. inflaatio-odotusten 
ankkuroituneisuus, jonka vaikutuksista eurokriisin aikana käy keskustelua esim. Krugman (2013).  Myös 
palkkajäykkyydet (esimerkiksi paine olla alentamatta nimellispalkkoja) voivat vaikuttaa inflaation ja 
työttömyyden väliseen relaation siten, että se ei vastaa uuskeynesiläistä Phillips -käyrää. (Daly ja 
Hobijn, 2013) Suomen tapauksessa varsin suurista palkkajäykkyyksistä on selvää todistusaineistoa 
esimerkiksi 1990-luvun alun kriisissä (Gorodnichenko ym., 2012).  

 
Estimointimenetelmä 

 
Pitkän aikavälin tasapainotyöttömyyden arvioimiseksi komission menetelmällä ratkaistaan kahden 

muuttujan yhtälöjärjestelmä perustuen Kuttnerin (1994) ratkaisumenetelmään (Planas ja Rossi, 2014). 
Menetelmän ajatuksena on erottaa työttömyydestä rakenteellinen ja syklinen komponentti, joista 
syklinen komponentti vaikuttaa inflaatioon kiihdyttävästi tai hidastavasti, ja toisaalta rakenteellinen 
komponentti vaikuttaa työttömyyteen pysyväisluonteisesti.  

 
Seuraavassa tarkastelussa funktiomuodot ja oletukset ovat samoja kuin Suomea koskevat oletukset 

komission syksyn 2014 ennusteessa. Menetelmän ensimmäinen yhtälö on regressiomalli rakenteellisilla 
aikasarjavirhetermeillä 

 

�� ��������� � ��
��

���
, 

 

(8) 

missä ���� ovat eksogeenisia muuttujia. Virhetermi �� on summa trendikomponentista �� ja syklisestä 
komponentista �� siten, että 
 

�� � �� � ��. (9)

 
Syklinen komponentti määritellään AR(1) mallina: 
 

�� � ������� � ���, (10)

missä ��� on syklinen sokkitermi, jonka varianssi on ��. 
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Estimointimenetelmä 
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komponentti vaikuttaa työttömyyteen pysyväisluonteisesti.  

 
Seuraavassa tarkastelussa funktiomuodot ja oletukset ovat samoja kuin Suomea koskevat oletukset 

komission syksyn 2014 ennusteessa. Menetelmän ensimmäinen yhtälö on regressiomalli rakenteellisilla 
aikasarjavirhetermeillä 
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(8) 

missä ���� ovat eksogeenisia muuttujia. Virhetermi �� on summa trendikomponentista �� ja syklisestä 
komponentista �� siten, että 
 

�� � �� � ��. (9)

 
Syklinen komponentti määritellään AR(1) mallina: 
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missä ��� on syklinen sokkitermi, jonka varianssi on ��. 
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kannalta keskeisiä ovat oletukset odotusten muodostumisesta. 
 

Viime vuosiin asti Euroopan komissio käytti Phillips -käyrän arviointiin perinteistä taaksepäin 
katsovaa oletusta odotuksista. Talouden toimijat perustavat toimintansa hetkellä t oletuksille hinnoista 
saman periodin aikana. Ne perustuvat edellisen periodin havaittuun inflaatioon 	
��[��] = ����. Toisaalta tuottavuuskehityksen suhteen oletetaan harhattomuus ��[Δ(�� � ��)] =
Δ(�� � ��). Työmarkkinayhtälöstä (1) ja tasapainotyöttömyydestä (4) voidaan johtaa lauseke odotetuille 
reaalipalkoille työttömyyden ja odotetun tuottavuuden funktiona: 

 
  

�� � ��[��] = ��[�� � ��] � �(�� � ��∗) + ���. (5)

Yhtälöstä voidaan edelleen johtaa NAWRU, eli työttömyyden taso, jolla inflaatio pysyy vakioisena 
sijoittamalla siihen tehdyt oletukset odotuksista. Saadaan ratkaistuksi yhtälö, jossa nimellisen 
palkkainflaation muutosvauhti (Δ������) on työttömyyskuilun funktio: 

  
Δ������ = ��(�� � ��∗) + ��� (6)

Lisäksi komission käyttämä perinteinen Phillips -käyrä voi sisältää viivästettyjä 
työttömyyskuilutermejä sekä muita viivästettyjä työn tuottavuuden kasvutermejä. 16  Avotalouden 
kehikossa malliin voi vaikuttaa myös ulkomaisten hyödykkeiden hintojen vaihtosuhde.  

 
Perinteiseen malliin liittyy paljon ongelmia. Tällä tavoin määriteltynä työttömyyden kehityksen 

tulisi aina olla riippuvaista inflaation kiihtymisestä, mikä ei kuitenkaan vaikuta aina olevan käytännössä 
realistinen oletus (Havik ym., 2014). Vaihtoehdoksi komissio on tarjonnut ns. uuskeynesiläistä 
palkkojen Phillips -käyrää. Sen johtaminen perustuu malliin17, jossa satunnaisesti valittu osa 
työntekijöistä saa neuvotella uudestaan palkkansa vuoden aikana, kun taas loppujen palkkojen (joiden 
sopimuskausi on kesken) oletetaan kehittyvän taaksepäin katsovan indeksikorjausten varassa. 
Neuvoteltujen palkkojen ja työllisyyden välillä on yhteys siten, että kasvava työttömyys on yhteydessä 
matalampiin palkkatarjouksiin. Indeksoidut palkat taas seuraavat edellisen vuoden reaalisten 
yksikkötyökustannusten kehitystä. Odotukset sekä inflaatiosta, että tuotantokuilusta ovat harhattomia: 
��[��] = �� ja  ��[Δ(�� � ��)] = Δ(�� � ��). 

 
Kun työttömyyden oletetaan noudattavan toisen asteen autoregressiivistä prosessia kuten 

esimerkiksi Yhdysvalloissa vuositasolla, voidaan relaatio kirjoittaa empiirisesti testattavaksi yhtälöksi 
seuraavassa muodossa: 
 

 ����� = � + �������� + ψ�(�� � ��∗) + ψ�(���� � ����∗ ) + ��, 
 

(7)

missä ����� on reaalisten yksikkötyökustannusten muutosvauhti, �� � ��∗ on työttömyyden syklinen 
komponentti ja � on termi joka sisältää erilaisia pitkän aikavälin relaatioita (kuten keskimääräisen 
tuottavuuden kasvuvauhdin). 

                                                 
16 Niiden käyttö on perusteltua, kun ennusteet ovat liukuvia keskiarvoja aikaisemmista havaituista 
inflaatioista ja odotuksiin tuottavuudesta liittyy epävärmuutta, jolloin odotukset perustuvat aikaisempiin 
tuottavuuslukuihin. Näitä muuttujia esitellään seuraavan luvun menetelmän arvioinnissa. 
17 Ks. tarkemmin Gali (2011) 
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                       . (12)

The equations apt contain a shock that affects trends directly and has a white noise distribution. Its 
variance is Vp. The second shock aµt affects the slope of the trend and is also white noise. Its variance 
is marked as Vµ.

Another equation used in the method is the Neo-Keynesian Phillips curve (equation 7 in the pre-
vious subchapter), that can be expressed more concisely as  :

A difference compared to the traditional method of estimating a Phillips curve lies in the assump-
tion that the cyclical component ct cannot be perceived. Instead, the problem with a statistical method 
of calculation is the assessment of unperceivable variables pt

f and ct using the maximum likelihood 
method and the so-called Kalman filter. A more detailed description of the method is presented by 
Planas and Rossi (2004), and Planas and Rossi (2014), These papers contain descriptions of the closed 
form solution for an estimator and of deriving the confidence intervals for forecast errors.

	 3.1.3	 Structural	component	of	total	factor	productivity

The total factor productivity term is also broken down into a cyclical and structural component. Unlike 
for unemployment, no precisely described theoretical model can be invoked to justify the breakdown. 
Instead, it is assumed that the cyclical term depends on the under-utilisation of economic resources, 
which is measured using the capacity utilisation rate series. Furthermore, by making various assump-
tions about the duration of the effects of various shocks, it may be possible to identify the cyclical 
component of the overall factor productivity series. Next, I will present an empirical model based on 
Havik et al.(2014) and Planas and Rossi (2014).

Estimation method
In the following review, the function forms and assumptions are the same as the assumptions concern-
ing Finland in the forecast for autumn 2014.

Like NAWRU, the magnitude of the structural component of total factor productivity is estimated 
using a model containing two dependent variables. The first dependent variable is the logarithmic trans-
formation of total-factor productivity, which is broken down into a cyclical and structural component 
like unemployment in equation 9 above:

 (13)

Since the cyclical component of total factor productivity is dependent on the capacity utilisation 
rate, which in turn is dependent on the cyclical indicator, the connection between the cyclical compo-
nent of total factor productivity and the indicator can be expressed as:

 (14)

where the lowercase letters indicate log-transformed variables. eUt is a dynamic shock term that con-
forms to the AR(1) process

As in the case of unemployment, total factor productivity is driven by an undetected dynamic 
trend component, which in the case of Finland is expected to follow a dampened trend model

 (15)
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Suomen tapauksessa tarkastellussa komission menetelmässä trendisokki mallinnetaan toisen asteen 

satunnaiskulkuna, joka määritellään seuraavien yhtälöiden avulla 
 

�� � ���� � ���� + ���  
 

(11) 

 
�� � ���� � ��� 

 
(12) 

Yhtälöissä ��� on trendiin suoraan vaikuttava sokki, joka noudattaa jakaumaltaan valkoista kohinaa. Sen 
varianssi on ��. Toinen sokki ��� vaikuttaa trendin kulmakertoimeen ja on niin ikään valkoista kohinaa. 
Sen varianssia merkitään ��.  

 
Toinen menetelmässä käytetty yhtälö on edellisessä alaluvussa esitelty uuskeynesiläinen Phillips -

käyrä yhtälössä 7, jossa voidaan lyhyemmin merkitä �� � ��∗ � ��: 
 

������ � � + ��������� + ψ��� + ψ����� + ��, 
 

Erotuksena perinteiseen tapaan estimoida Phillips -käyrä, oletuksena on nyt, ettei syklinen komponentti 
�� ole havaittava. Sen sijaan tilastollisen laskentamenetelmän ongelmana on arvioida havaitsemattomia 
muuttujia ��� ja �� suurimman uskottavuuden menetelmän ja ns. Kalman suotimen avulla. 
Yksityiskohtaisemman menetelmäkuvauksen tarjoavat Planas ja Rossi (2004) ja Planas ja Rossi (2014), 
joista löytyvät kuvaukset suljetun muodon ratkaisusta estimaattorille ja mm. ennustevirheiden 
luottamusvälien johtamisesta. 

3.1.3. Kokonaistuottavuuden rakenteellinen komponentti 
 

Myös kokonaistuottavuustermistä erotetaan syklinen ja rakenteellinen komponentti. Toisin kuin 
työttömyyden suhteen, käytössä ei ole tarkasti kuvattua teoreettista mallia hajotelman perustelemiseksi. 
Sen sijaan syklisen termin oletetaan riippuvan talouden resurssien vajaakäytöstä, jota mitataan 
kapasiteetin käyttöastesarjalla. Lisäksi tekemällä oletuksia erilaisten sokkien vaikutusten pituudesta 
voidaan pyrkiä identifioimaan kokonaistuottavuussarjan syklistä komponenttia. Esittelen seuraavaksi 
empiirisen mallin perustuen Havik ym. (2014) ja Planas ja Rossi (2014). 

 
Estimointimenetelmä 

 
Seuraavassa tarkastelussa funktiomuodot ja oletukset ovat samoja kuin Suomea koskevat oletukset 

komission syksyn 2014 ennusteessa. 
 
Kuten NAWRU:a, myös kokonaistuottavuuden rakenteellisen komponentin suuruutta arvioidaan 

kahden selitettävän muuttujan mallilla. Ensimmäinen selitettävä muuttuja on kokonaistuottavuuden 
logaritminen transformaatio, joka hajotetaan suhdanne- ja rakenteelliseen komponenttiin kuten 
työttömyys edellä yhtälössä 9: 
 

���� � ��� + ��. (13)

 
Koska kokonaistuottavuuden syklinen komponentti riippuu kapasiteetin käyttöasteesta, joka taas 
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voidaan pyrkiä identifioimaan kokonaistuottavuussarjan syklistä komponenttia. Esittelen seuraavaksi 
empiirisen mallin perustuen Havik ym. (2014) ja Planas ja Rossi (2014). 

 
Estimointimenetelmä 

 
Seuraavassa tarkastelussa funktiomuodot ja oletukset ovat samoja kuin Suomea koskevat oletukset 

komission syksyn 2014 ennusteessa. 
 
Kuten NAWRU:a, myös kokonaistuottavuuden rakenteellisen komponentin suuruutta arvioidaan 

kahden selitettävän muuttujan mallilla. Ensimmäinen selitettävä muuttuja on kokonaistuottavuuden 
logaritminen transformaatio, joka hajotetaan suhdanne- ja rakenteelliseen komponenttiin kuten 
työttömyys edellä yhtälössä 9: 
 

���� � ��� + ��. (13)

 
Koska kokonaistuottavuuden syklinen komponentti riippuu kapasiteetin käyttöasteesta, joka taas 
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on riippuvainen suhdanneindikaattorista, voidaan kokonaistuottavuuden syklisen komponentin ja 
indikaattorin yhteys kirjoittaa:  

 
��� = �� � ��� � ����, 

 
(14) 

missä pienet kirjaimet merkitsevät log-transformoituja muuttujia. ��� on dynaaminen sokkitermi. joka 
noudattaa AR(1) prosessia  ���� = ������� � ����.  

 
Kuten työttömyydenkin tapauksessa, kokonaistuottavuutta ajaa havaitsematon dynaaminen 

trendikomponentti, jonka oletetaan Suomen tapauksessa noudattavan vaimennettua trendimallia 
 
 

��� = ���� 
 

�� = �(� − �) � ����� � ��� 
 

�� = 2���� �2�� � �� − ������ � ��� 

(15) 

 
missä  ��	on havaitsematon trendikomponentti. Sokit ����, ��� ja ��� noudattavat valkoista 
kohinaprosessia variansseilla ���, �� ja ��. Yhtälöryhmän (15) viimeisessä yhtälössä määritellään 
syklisen termin suhdannetaajuus, �, ja syklin voimakkuus A. � on pitkän aikavälin keskimääräinen 
mallin kokonaistuottavuuden kasvuvauhti. 

 
Kokonaistuottavuuden laskeminen toteutetaan bayesilaisella laskentamenetelmällä, mikä tarkoittaa, 

että lopullinen mallinvalinta perustuu paitsi aineiston tuottamaan uskottavuusjakaumaan, myös 
menetelmässä etukäteen asetettuihin parametriarvojen todennäköisyyksiin. Mallin bayesilaisen 
estimointi perustuu oletukseen, että sen parametrit ovat satunnaismuuttujia, joiden jakaumista voi olla 
olemassa ennakkokäsityksiä (priorijakauma). Ennakkokäsitykset voivat perustua talousteoriaan tai 
aikaisempaan empiiriseen tutkimukseen. Priorijakaumien avulla mallin suurimman uskottavuuden 
arvioita voidaan painottaa uudelleen, ja edelleen muodostaa lopullinen käsitys parametrien odotetuista 
arvoista (posteriorijakauma). 

 
Posteriorijakaumalla ei tarkastellussa mallissa ole olemassa suljetun muodon ratkaisua suurimman 

uskottavuuden menetelmän tapaan. Sen sijaan arvio perustuu Markov ketjujen ns. Monte Carlo 
ratkaisumenetelmään, jossa parametriarvoja muuttaen simuloidaan posterioirijakauma ns. Gibbs otannan 
avulla. Tarkempia yksityiskohtia menetelmästä ja sen avulla laskettavista arvioista mm. ennusteiden 
luotettavuudesta tarjoavat Planas ja Rossi (2014) ja Havik ym. (2014). 

 

3.1.4. Tuotantokuiluperusteinen RRA komission menetelmällä (kiinteät joustot) 
 
 

Kuten jo todettua, RRA arvioidaan toteutuneen rahoitusaseman ja syklisen vaikutuksen erotuksena 
suhteessa BKT:hen: 

 

���� =
�� − ��
�� − � � ��� − ��� 
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where mt is an undetected trend component. The shocks acut, amt and act follow a white noise pro-
cess with variances Vcu, Vµ and Vc. The cycle frequency τ and the strength A of the cycle is defined in 
the last equation (15) of the system of equations.      is the average growth rate of long-term total factor 
productivity in the model.

The calculation of total factor productivity is carried out using a Bayesian method of calcula-
tion, which means that the final selection of a model is based not only on the distribution of likelihood 
generated by the data, but also on the preset probabilities of parameter values (prior probability distri-
butions). These a priori beliefs can be based on economic theory or previous empirical research. Prior 
probability distributions enable the re-weighing of maximum likelihood estimates, leading to a final 
understanding of the expected values of the parameters (posterior probability distribution).

Unlike the maximum likelihood method, the posterior probability distribution used in the model 
does not include a closed form solution. Instead, the estimate is based on solving Markov chains us-
ing the Monte Carlo method, whereby parameter values are changed in order to simulate a posterior 
distribution via a so-called Gibbs sampling. For a more detailed description of this method and its use 
in the assessment of the reliability of forecasts, see Planas and Rossi (2014) and Havik et al. (2014).

	 3.1.4	 Output-gap-based	SBP	using	the	Commission’s	method	(fixed	elasticity)

As stated above, the SBP is determined as the difference between the actual budget position and the 
cyclical effect in proportion to GDP.

where Rt is public sector revenue and Gt is public sector expenditure, Yt is the nominal GDP. The cyclic 
correction is the product of the output gap (OGt) and the (semi)elasticity between the output gap and 
budgetary balance ε.18 In addition, the budgetary balance is adjusted in proportion to GDP by using the 
effect of certain one-off revenue and expenditure items (OOt).

Based on the traditional method used by the Commission, elasticity is assumed to be constant and 
divisible into expenditure and revenue elasticity. Let us define elasticity

where ηG describes expenditure elasticity and ηR revenue elasticity in proportion to the output gap. At 
the moment, the estimated elasticity in Finland’s case is 0.57.

On the revenue side, elasticity is further based on the empirically measured elasticity of various 
revenue items (personal taxes, corporate taxes, social security fees and other fees). These correspond to 
the historically observed average percentual change in the revenue item in proportion to the change in the 
output gap. Individual elasticities are aggregated further into total revenue elasticity according to their 
share of revenue. Subtracting 1 from the elasticity gives the elasticity of total revenue, and multiplying 
this by revenue as a proportion of GDP yields the total revenue elasticity in proportion to the output gap.

Likewise, on the expenditure side, the Commission uses OECD’s estimates on the unemploy-
ment-based cyclical elasticity of expenditures. Again, when 1 is subtracted from the elasticity, the result 
is the cyclical elasticity of the relation between unemployment expenditures and GDP. Multiplied by 
unemployment expenditure as a proportion of GDP, this yields the desired elasticity.

18 The semi-elasticity of budgetary balance (hereinafter simply referred to as elasticity in this context) refers to the change in 
the GDP ratio of the budgetary balance as a reaction to a change in an output gap. In this case, SBP refers to a budgetary position 
in a situation where the production is at the potential level when ε is semi-elasticity. On the other hand, the elasticity of the budg-
et balance has typically meant the direct elasticity of the budget balance in proportion to changes in GDP. (Mourre et al., 2013)
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Teoreettiset viitekehykset painottavat eri tekijöitä palkanmuodostuksen taustalla. Neoklassisessa ja 
tehokkuuspalkkauskehikossa tuottavuus ei ole suoraan linkittynyt tuottavuustermiin, � = 0, kun taas 
palkkaneuvottelu ja etsintämalleissa tuottavuus vaikuttaa suoraan, � � 0� Jälkimmäisissä malleissa 
työntekijällä on neuvotteluvoimaa, kun taas atomistisissa työmarkkinamalleissa palkat määrittyisivät 
reservaatiopalkan mukaan. Reservaatiopalkka puolestaan määräytyy neoklassisessa mallissa kulutuksen 
ja vapaa-ajan substituutiojouston kautta, kun taas muissa teorioissa painotetaan työmarkkinoiden 
ulkopuolisen vaihtoehdon rahallista vaikutusta, kuten työttömyyskorvauksia tai pimeän työn palkkioita. 
Neoklassisessa mallissa tuottavuuden oikea käsite on työvoiman rajatuotto, kun taas neuvottelumalleissa 
oikea käsite on keskimääräinen tuotto. Havik ym. (2014) pohtii tarkemmin eri oletusten merkitystä 
rakenteellisen työttömyyden arvioiden kannalta. 

 
Työmarkkinoiden tasapainon ratkaiseminen vaatii myös työn kysynnän mallintamista. Työn 

kysyntäyhtälö on optimaalisen työn kysynnän vaatima ensimmäisen kertaluvun ehto, jonka mukaan 
työpanoksen rahallinen rajatuotto vastaa palkkaa: 

 

 �� � �� = �� � �� � ��
� (2)

Yhtälön oikea puoli määrittelee tarjontaperusteisen palkan, jonka yritys on valmis maksamaan 
tuottavuudesta �� � ��. Toisaalta tasapainoehto määrittelee myös yrityksien tuottavuuden tavoitetason 
annetulla palkkatasolla.. 
 

Malli on edelleen yhdenmukainen erilaisten reservaatiopalkkaa koskevien oletusten kanssa. 
Erityisesti voidaan olettaa, että reservaatiopalkka riippuu tuottavuudesta ja hinnoittelupreemiosta ��

� 
 

�� = ��� + (�� � ��) + ���
�, (3)

missä  ��� on työttömyyskorvauksen korvausasteen logaritmi. On maininnanarvoista, että yhtälössä ��� 
voi kehittyä vapaasti, joten yhtälö ei rajoita reservaatiopalkan kehitystä. Sen määräytymisen kannalta 
olennaisia tekijöitä on ensinnäkin �, joka määrittelee, kuinka voimakkaasti työntekijäpuolella otetaan 
huomioon epätäydellisen kilpailun aiheuttamia monopolivoittoja. Reservaatiopalkkaan vaikuttavat myös 
esimerkiksi työttömyysturvan laajuus sekä kotitalouksien tulot varallisuusvaikutuksen kautta. 
 

Työmarkkinoiden tasapainoisessa tilassa työttömyyttä merkitään ��∗. Tasapainoisessa tilassa 
työmarkkinoihin ei kohdistu sokkeja (��� = 0) ja eri muuttujiin kohdistuvat odotukset vastaavat 
toteutunutta, jolloin  

 

��∗ =
��� + ��� + (� � �)��

�

�  
(4)

Työmarkkinoiden tasapainotyöttömyys on palkkapreemion, reservaatiopalkan ja tuottavuuden 
osamäärän15, sekä hintapreemion (mikäli työntekijäpuoli ei täysin huomioi sitä eli � � �) suhteen 
kasvava. 

 
Empiirisen Phillips -käyrän teoreettinen johtaminen 

 
Tasapainon ulkopuolella voidaan työmarkkinoiden lyhyen aikavälin tilaa arvioida ns. Phillips -

käyrän avulla. Käyrä kuvaa inflaation ja työttömyyden käänteistä suhdetta ja sen muodostamisen 

                                                 
15 eli logaritmien erotuksen 
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on riippuvainen suhdanneindikaattorista, voidaan kokonaistuottavuuden syklisen komponentin ja 
indikaattorin yhteys kirjoittaa:  

 
��� = �� � ��� � ����, 

 
(14) 

missä pienet kirjaimet merkitsevät log-transformoituja muuttujia. ��� on dynaaminen sokkitermi. joka 
noudattaa AR(1) prosessia  ���� = ������� � ����.  

 
Kuten työttömyydenkin tapauksessa, kokonaistuottavuutta ajaa havaitsematon dynaaminen 

trendikomponentti, jonka oletetaan Suomen tapauksessa noudattavan vaimennettua trendimallia 
 
 

��� = ���� 
 

�� = �(� − �) � ����� � ��� 
 

�� = 2���� �2�� � �� − ������ � ��� 

(15) 

 
missä  ��	on havaitsematon trendikomponentti. Sokit ����, ��� ja ��� noudattavat valkoista 
kohinaprosessia variansseilla ���, �� ja ��. Yhtälöryhmän (15) viimeisessä yhtälössä määritellään 
syklisen termin suhdannetaajuus, �, ja syklin voimakkuus A. � on pitkän aikavälin keskimääräinen 
mallin kokonaistuottavuuden kasvuvauhti. 

 
Kokonaistuottavuuden laskeminen toteutetaan bayesilaisella laskentamenetelmällä, mikä tarkoittaa, 

että lopullinen mallinvalinta perustuu paitsi aineiston tuottamaan uskottavuusjakaumaan, myös 
menetelmässä etukäteen asetettuihin parametriarvojen todennäköisyyksiin. Mallin bayesilaisen 
estimointi perustuu oletukseen, että sen parametrit ovat satunnaismuuttujia, joiden jakaumista voi olla 
olemassa ennakkokäsityksiä (priorijakauma). Ennakkokäsitykset voivat perustua talousteoriaan tai 
aikaisempaan empiiriseen tutkimukseen. Priorijakaumien avulla mallin suurimman uskottavuuden 
arvioita voidaan painottaa uudelleen, ja edelleen muodostaa lopullinen käsitys parametrien odotetuista 
arvoista (posteriorijakauma). 

 
Posteriorijakaumalla ei tarkastellussa mallissa ole olemassa suljetun muodon ratkaisua suurimman 

uskottavuuden menetelmän tapaan. Sen sijaan arvio perustuu Markov ketjujen ns. Monte Carlo 
ratkaisumenetelmään, jossa parametriarvoja muuttaen simuloidaan posterioirijakauma ns. Gibbs otannan 
avulla. Tarkempia yksityiskohtia menetelmästä ja sen avulla laskettavista arvioista mm. ennusteiden 
luotettavuudesta tarjoavat Planas ja Rossi (2014) ja Havik ym. (2014). 

 

3.1.4. Tuotantokuiluperusteinen RRA komission menetelmällä (kiinteät joustot) 
 
 

Kuten jo todettua, RRA arvioidaan toteutuneen rahoitusaseman ja syklisen vaikutuksen erotuksena 
suhteessa BKT:hen: 

 

���� =
�� − ��
�� − � � ��� − ��� 
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missä �� ovat julkisen sektorin tulot ja �� julkisen sektorin menot, �� on nimellinen BKT. Syklinen 
korjaus on tulo tuotantokuilusta (���) sekä sen ja budjettitasapainon välisestä (semi)joustosta �.18 
Lisäksi budjettitasapainoa korjataan erilaisten kertaluonteisten tulo ja menoerien vaikutuksella suhteessa 
BKT:hen (���). 

 
Komission perinteisessä menetelmässä jouston oletetaan olevan vakioinen ja sen voidaan edelleen 

jakaa meno- ja tulopuolen joustoihin. Määritellään jousto 
 

� =
� ����
��
�

=
� ����
��
�

−
� ����
��
�

=
�
��
���
�

− 1��

� −
�
��
���
�

− 1��

� = (�� − 1)�
� − (�� − 1)�

� ,
 

 
missä �� kuvaa menojoustoa ja �� tulojoustoa suhteessa tuotantokuiluun. Tällä hetkellä arvio joustosta 
Suomen tapauksessa on 0.57. 
 

Tulopuolella joustot perustuvat edelleen eri tuloerien (henkilökohtainen verotus, yritysverotus, 
välillinen verotus, sosiaaliturvamaksut ja muut maksut) empiirisesti mitattuihin joustoihin. Ne vastaavat 
kyseisen tuloerän BKT-osuuden historiallisesti havaittua keskimääräistä prosentuaalista muutosta 
suhteessa tuotantokuilun muutokseen. Yksittäiset joustot aggregoidaan edelleen niiden tulo-osuuksien 
suhteessa kokonaistulojoustoksi. Poistamalla 1 joustosta saadaan kokonaistulojen jousto ja kertomalla se 
edelleen tulojen BKT osuudella saadaan kokonaistulojousto suhteessa tuotantokuiluun. 

 
Vastaavasti menopuolella komissio käyttää OECD:n arvioita työttömyysperusteisista menojen 

suhdannejoustoista. Kun joustosta jälleen vähennetään 1, saadaan tuloksena työttömyysmenojen ja 
BKT:n suhteen suhdannejousto. Se kerrottuna työttömyysmenojen osuudella BKT:sta on haluttu jousto. 

 
Budjetin (kokonais)suhdannejousto saadaan uudelleenkirjoitettuna muotoon 
 

� = �� − �� =
(�� − 1)�

� − (�� − 1)�
� =

�∑ ����� − 1�
��� � �

� −
������� − 1��

� . 

 
Suhdannejouston laskemiseksi tarvittavat joustot ovat siis eri tuloluokkien suhdannejoustot, ��, 
työttömyyskustannusjousto, ���, eri tuloerien ja menoerien painot kokonaistuloissa ja menoissa, sekä 
kokonaismenojen ja kokonaistulojen määrät suhteessa nimelliseen BKT:hen. 
 

Sivuutan joustojen laskentatavan tarkemmat yksityiskohdat, jotka löytyvät esimerkiksi julkaisuista 
Virkola (2013) ja Mourre ym. (2013).  

 

                                                 
18 Budjettitasapainon semijoustolla (jota tässä kontekstissa jatkossa lyhyemmin kutsutaan joustoksi) 
viitataan erityisesti budjettitasapainon BKT-suhteen muutokseen reaktiona tuotantokuilun muutokseen, 
jolloin RRA viittaa rahoitusasemaan tilanteessa, jossa tuotanto on potentiaalin tasolla, kun � on 
semijousto.  Budjettitasapainon joustolla on taas tyypillisesti tarkoitettu budjettitasapainon suoraa 
joustoa suhteessa BKT:n muutoksiin. (Mourre ym., 2013) 
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The (total) cyclical elasticity of the budget can be rewritten as

The elasticities required to calculate cyclical elasticity are thus the cyclical elasticities of differ-
ent revenue classes, ηi, unemployment expense elasticity, ηGu

, the weights of different revenue and ex-
penditure items within total revenue and expenses, and the amounts of total expenditures and revenues 
in relation to nominal GDP.

I will not present the details of the calculation methods of elasticities here; they can be found in 
e.g. Virkola (2013) and Mourre et al. (2013).

3.2	 Methodological	options:	expenditure	rule	and	bottom	up	assessment

I will next present alternative indicators for financial policy. These comprise the expenditure rule within 
the preventive arm of the SGP, which is defined in the Commission’s vade mecum guideline (European 
Commission, 2013A). The purpose of the expenditure rule is to ensure that the countries remain com-
mitted to the MTO or a path of adjustments leading to it. On the other hand, the excessive deficit pro-
cedure in the SGP’s preventive arm assesses the outcomes of actions that seek to correct the budgetary 
position by e.g. means of a bottom up assessment, which very closely resembles the expenditure rule 
in the preventive arm in methodological terms. The latter indicator is discussed by e.g. the European 
Commission (2013B) and Carnot and de Castro (2015).

In both the expenditure rule and bottom up assessment the goal is to determine the tuning of 
financial policy to the greatest extent possible by utilising micro-level (i.e. observed changes in tax 
bases) materials. The change in financial policy is assessed as the change in the increase of expendi-
tures in relation to the growth potential of the economy, when account is taken of changes made to the 
revenue bases.

The revenue side is assessed in a completely discretionary manner, but on the expenditure side 
the assessment is performed in relation to the long-term growth forecasts of potential production. Thus, 
financial policy is not viewed in complete isolation from potential production (and the output gap). The 
reason for this is that the expenditure side does not know what the balanced growth rate of expenditures 
should be. As the economy grows, it is natural for public expenditure to grow as well. However, the 
approach to growth consists of a longer-term perspective of the growth potential of the economy rather 
than a short-term output gap.

In the case of the expenditure rule, revenue base changes and various cyclical items are subtracted 
from public expenditure.

 (16)

where in year t, Gt , is total public economy expenditure, INTt interest expenses, EUt the country’s 
share of EU structural fund projects, It public investment expenditure, It

KA average public investment 
expenditure in the ongoing year and 3 previous years and UCt cycle-related changes in unemployment 
expenditure. Unemployment expenditure due to economic cycles is assessed based on an estimate of 
the magnitude of cyclical unemployment (derived from the magnitude of structural unemployment) 
and average unemployment expenses per unemployed person.

The change in adjusted aggregated expenditures is calculated further, taking account of the dis-
cretionary change in revenue Nt

R (and certain expenses funded by earmarked revenue) in such a way 
that the proportional change in expenses is

           .
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3.2. Metodologiset vaihtoehdot: menosääntö ja Bottom up -arviointi 
 

Esittelen seuraavaksi vaihtoehtoisia finanssipolitiikan mittareita. Niitä ovat ensinnäkin VKS:n 
ennaltaehkäisevän osan menosääntö, joka on määritelty komission vade mecum -toimintaohjeessa 
Euroopan komissio (2013A). Menosäännön tehtävänä on varmistaa, että maat joko pysyvät keskipitkän 
aikavälin tavoitteessa tai siihen johtavalla sopeutuspolulla. Toisaalta VKS:n korjaavassa osassa liiallisten 
alijäämien menettelyssä arvioidaan rahoitusasemaa korjaavien toimenpiteiden tuloksellisuutta mm. 
käyttämällä ns. bottom-up arviointia, joka muistuttaa metodologisesti hyvin paljon ennaltaehkäisevän 
osan menosääntöä.  Jälkimmäistä mittaria käsittelevät mm. Euroopan komissio (2013B) ja Carnot ja de 
Castro (2015).  

 
Sekä menosäännössä että bottom up -arvioinnissa pyrkimyksenä on finanssipolitiikan virityksen 

muutosten arviointi mahdollisimman paljon mikrotasoiseen - havaittuihin veroperustemuutoksiin - 
pohjaavan aineiston avulla.  Finanssipolitiikan muutosta arvioidaan menojen kasvun muutoksena 
suhteessa talouden pitkän aikavälin kasvupotentiaaliin, kun tuloperusteissa tehdyt muutokset otetaan 
huomioon.  

 
Tulopuolta arvioidaan täysin päätösperusteisesti, mutta menopuolella arvio tehdään suhteessa 

pitkän aikavälin potentiaalisen tuotannon kasvuarvioihin. Finanssipolitiikkaa ei siten tässäkään 
menetelmässä tarkastella täysin irrallaan potentiaalisesta tuotannosta (ja tuotantokuilusta). Syy on se, 
ettei menopuolella ole selvää, mikä tasapainoisen menojen kasvuvauhdin pitäisi olla. Kun talous kasvaa, 
on luonnollista, että julkiset menotkin kasvavat. Kasvun lähtökohdaksi on kuitenkin otettu lyhyen 
aikavälin tuotantokuilua pitempi perspektiivi talouden kasvupotentiaaliin. 

 
Menosäännössä julkisista menoista poistetaan tuloperustemuutosten lisäksi erilaisia sykliseksi 

katsottavia eriä 
 

�� = �� � ���� � ��� � ��� � ����� � ��� 
 

(16) 

 
missä vuonna t ovat �� koko julkistalouden menot, ���� korkomenot, ��� maan osuus EU-
rakennerahastohankkeista, �� julkiset investointimenot, ���� saman ja edellisten 3 vuoden keskimääräiset 
julkiset investointimenot, ja ��� suhdannekehityksestä johtuvat muutokset työttömyysmenoissa. 
Syklistä syntyviä työttömyysmenoja arvioidaan perustuen rakenteelliseen työttömyyteen pohjautuvaan 
arvioon syklisen työttömyyden suuruudesta ja keskimääräisiin työttömyysmenoihin per työtön.   

 
Korjatun menoaggregaatin muutos lasketaan edelleen huomioiden päätösperäinen tulojen muutos 

��� (ja eräät korvamerkityillä tuloilla rahoitetut menot) siten, että menojen suhteellinen muutos on 
 

���
���� =

�� � ��� � ����
����

 

 
Menojen kasvuvauhti deflatoidaan käyttäen BKT:n hinnanmuutosta. Menosäännön laskentatavassa 

inflaatio mitataan keskiarvona komission kevään ja syksyn inflaatioennusteista. Merkitään reaalista 
muutosta �������.	
 

   22MAHDOLLINEN ALATUNNISTE

3.2. Metodologiset vaihtoehdot: menosääntö ja Bottom up -arviointi 
 

Esittelen seuraavaksi vaihtoehtoisia finanssipolitiikan mittareita. Niitä ovat ensinnäkin VKS:n 
ennaltaehkäisevän osan menosääntö, joka on määritelty komission vade mecum -toimintaohjeessa 
Euroopan komissio (2013A). Menosäännön tehtävänä on varmistaa, että maat joko pysyvät keskipitkän 
aikavälin tavoitteessa tai siihen johtavalla sopeutuspolulla. Toisaalta VKS:n korjaavassa osassa liiallisten 
alijäämien menettelyssä arvioidaan rahoitusasemaa korjaavien toimenpiteiden tuloksellisuutta mm. 
käyttämällä ns. bottom-up arviointia, joka muistuttaa metodologisesti hyvin paljon ennaltaehkäisevän 
osan menosääntöä.  Jälkimmäistä mittaria käsittelevät mm. Euroopan komissio (2013B) ja Carnot ja de 
Castro (2015).  

 
Sekä menosäännössä että bottom up -arvioinnissa pyrkimyksenä on finanssipolitiikan virityksen 

muutosten arviointi mahdollisimman paljon mikrotasoiseen - havaittuihin veroperustemuutoksiin - 
pohjaavan aineiston avulla.  Finanssipolitiikan muutosta arvioidaan menojen kasvun muutoksena 
suhteessa talouden pitkän aikavälin kasvupotentiaaliin, kun tuloperusteissa tehdyt muutokset otetaan 
huomioon.  

 
Tulopuolta arvioidaan täysin päätösperusteisesti, mutta menopuolella arvio tehdään suhteessa 

pitkän aikavälin potentiaalisen tuotannon kasvuarvioihin. Finanssipolitiikkaa ei siten tässäkään 
menetelmässä tarkastella täysin irrallaan potentiaalisesta tuotannosta (ja tuotantokuilusta). Syy on se, 
ettei menopuolella ole selvää, mikä tasapainoisen menojen kasvuvauhdin pitäisi olla. Kun talous kasvaa, 
on luonnollista, että julkiset menotkin kasvavat. Kasvun lähtökohdaksi on kuitenkin otettu lyhyen 
aikavälin tuotantokuilua pitempi perspektiivi talouden kasvupotentiaaliin. 

 
Menosäännössä julkisista menoista poistetaan tuloperustemuutosten lisäksi erilaisia sykliseksi 

katsottavia eriä 
 

�� = �� � ���� � ��� � ��� � ����� � ��� 
 

(16) 

 
missä vuonna t ovat �� koko julkistalouden menot, ���� korkomenot, ��� maan osuus EU-
rakennerahastohankkeista, �� julkiset investointimenot, ���� saman ja edellisten 3 vuoden keskimääräiset 
julkiset investointimenot, ja ��� suhdannekehityksestä johtuvat muutokset työttömyysmenoissa. 
Syklistä syntyviä työttömyysmenoja arvioidaan perustuen rakenteelliseen työttömyyteen pohjautuvaan 
arvioon syklisen työttömyyden suuruudesta ja keskimääräisiin työttömyysmenoihin per työtön.   

 
Korjatun menoaggregaatin muutos lasketaan edelleen huomioiden päätösperäinen tulojen muutos 

��� (ja eräät korvamerkityillä tuloilla rahoitetut menot) siten, että menojen suhteellinen muutos on 
 

���
���� =

�� � ��� � ����
����

 

 
Menojen kasvuvauhti deflatoidaan käyttäen BKT:n hinnanmuutosta. Menosäännön laskentatavassa 

inflaatio mitataan keskiarvona komission kevään ja syksyn inflaatioennusteista. Merkitään reaalista 
muutosta �������.	
 

 23



The growth rate of expenses is deflated using the price change in GDP. Using the meth-
od of calculating the expense rule, inflation is measured as the average of the Commission’s 
spring and autumn inflation forecasts. Let us express the real change as         .

The estimate of growth potential is based on the potential change in the amount of pro-
duction by the national economy in the medium-term. When the growth rate of expenditure 
equals the potential growth rate of production, the economy does not include a tendency to 
increase or decrease public demand in proportion to GDP in the medium-term. Based on the 
Commission’s suggestion, the potential growth rate is defined as the average based on obser-
vations of the growth rate of potential GDP during the last 5 years and forecasts of the growth 
rate for 4 years into the future.

 (17)

where Yt
* is potential (real) production at a point of time t.

When the adjusted expenditure aggregate has been calculated, its real growth         can 
be compared to the growth potential of the national economy        . A useful result is that the 
growth of expenditure aggregate must undershoot the reference growth rate by                to 
have the corresponding proportion of expenditure to GDP fall by x per cent, where Et /Yt is the 
nominal GDP proportion of the expenditure variable used.

In a bottom-up estimate, the definition of the adjusted expenditure aggregate is slightly 
different. The expenditure aggregate is defined by first subtracting the non-discretionary un-
employment expenditure (Ut

nd), interest expenses of public bodies (It) and one-off expenditure 
items (OOt) from the total expenditure of public bodies (Gt):

 (18)

The change rate of expenditure is estimated as above

The discretionary fiscal effort (DFEt) resulting from the nominal difference between the 
expenditure variable and reference growth indicates their impact on the change in the propor-
tion of expenses in GDP between the years t and t-1. I define DFE in the same way as the 
European Commission (2013B) and Carnot and de Castro (2015), as the difference between 
growth rates divided by the GDP ratio of the expense indicator, as follows:

 (19)

where the reference growth of potential production is now defined as nominal
        . In the last breakdown, the indicator is further divided into the impact of 
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R) and the change in expenditure related to potential (DFEt

E).
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missä potentiaalisen tuotannon referenssikasvu on nyt määritelty nimellisenä ��
����
����

� �1 � ��
�����
����

� �
��
����

− 1. Viimeisessä hajotelmassa mittari jakautuu edelleen tuloperustemuutosten vaikutukseen (�����) 

ja menojen muutokseen suhteessa potentiaaliin (�����).  
 

Menetelmien eroihin liittyvien varausten puitteissa sekä DFE -mittarilla, että RRA:lla voidaan 
molemmilla mitata samaa syklistä riippumattoman rahoitusaseman muutosta. Jos DFE mittari on 1 
prosenttiyksikön positiivinen, menojen kasvuvauhti (korjatulla menoaggregaatilla ja huomioiden 
tulopuoli) arvioidaan olevan niin hidasta, että rahoitusasema vahvistuu päätösperusteisesti 1 
prosenttiyksikön.  
 

Tuotantokuiluperusteisen RRA:n ja Bottom up -arvioinnissa käytetyllä menoaggregaatilla 
määritellyn DFE -mittarin teoreettista yhteyttä tarkastelevat  Euroopan komissio (2013B, laatikko 
III.2.1) ja Carnot ja de Castro, 2015 (liite 1).19  Mittarit ovat periaatteessa keskenään yhdenmukaisia: 
Pitkän aikavälin kasvutasapainossa, jossa tulo- ja menoerien joustot ovat lähellä kiinteiden joustojen 
menetelmässä arvioituja keskiarvoja ja talouskasvu pysyy vakaana, tuloksien eri menetelmistä pitäisi 
olla hyvin samankaltaisia. Suurten sokkien tapauksessa eroja voi kuitenkin syntyä. Kahden mittarin 
hajotelmien perusteella selviää, että tulopuolella mittareiden eroja selittävät tulojoustojen muutokset 
suhdanteissa (mm. windfall -tuloihin liittyen), tuloluokkien osuuksien poikkeaminen kiinteistä 
osuuksistaan kiinteiden joustojen menetelmässä ja potentiaalisen tuotannon synnyttämät muutokset 
tulojen ja BKT:n pitkän aikavälin suhteessa (joita syntyy vain tuotantokuilumenetelmässä). Näistä 
windfall -tuloihin liittyvät suhdannejoustojen muutokset ovat selvästi suurin selittävä tekijä Carnotin ja 
de Castron (2015) mukaan. Menopuolella eroja taas selittävät pääsääntöisesti suoraan syklillä 
selittämättömät työttömyysmenot, potentiaalisen tuotannon mittaamistapojen erot, ja korkomenot.20 
Erityisesti potentiaalisen tuotannon muutokset ohjautuvat DFE mittaria käytettäessä menopuolelle. 

 
 

4. Tuotantokuiluperusteisen RRA:n 
laskentatavan arviointia 

 
Tässä luvussa arvioin Euroopan komission tuotantokuilumenetelmää Suomen tapauksessa sen 

kahden keskeisen komponentin, rakenteellisen työttömyyden ja potentiaalisen kokonaistuottavuuden, 
mittaamisen osalta. Esitän arvion pohjalta muutosehdotuksia, jotka kohdistuvat erityisesti rakenteellisen 
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3.2. Metodologiset vaihtoehdot: menosääntö ja Bottom up -arviointi 
 

Esittelen seuraavaksi vaihtoehtoisia finanssipolitiikan mittareita. Niitä ovat ensinnäkin VKS:n 
ennaltaehkäisevän osan menosääntö, joka on määritelty komission vade mecum -toimintaohjeessa 
Euroopan komissio (2013A). Menosäännön tehtävänä on varmistaa, että maat joko pysyvät keskipitkän 
aikavälin tavoitteessa tai siihen johtavalla sopeutuspolulla. Toisaalta VKS:n korjaavassa osassa liiallisten 
alijäämien menettelyssä arvioidaan rahoitusasemaa korjaavien toimenpiteiden tuloksellisuutta mm. 
käyttämällä ns. bottom-up arviointia, joka muistuttaa metodologisesti hyvin paljon ennaltaehkäisevän 
osan menosääntöä.  Jälkimmäistä mittaria käsittelevät mm. Euroopan komissio (2013B) ja Carnot ja de 
Castro (2015).  

 
Sekä menosäännössä että bottom up -arvioinnissa pyrkimyksenä on finanssipolitiikan virityksen 

muutosten arviointi mahdollisimman paljon mikrotasoiseen - havaittuihin veroperustemuutoksiin - 
pohjaavan aineiston avulla.  Finanssipolitiikan muutosta arvioidaan menojen kasvun muutoksena 
suhteessa talouden pitkän aikavälin kasvupotentiaaliin, kun tuloperusteissa tehdyt muutokset otetaan 
huomioon.  

 
Tulopuolta arvioidaan täysin päätösperusteisesti, mutta menopuolella arvio tehdään suhteessa 

pitkän aikavälin potentiaalisen tuotannon kasvuarvioihin. Finanssipolitiikkaa ei siten tässäkään 
menetelmässä tarkastella täysin irrallaan potentiaalisesta tuotannosta (ja tuotantokuilusta). Syy on se, 
ettei menopuolella ole selvää, mikä tasapainoisen menojen kasvuvauhdin pitäisi olla. Kun talous kasvaa, 
on luonnollista, että julkiset menotkin kasvavat. Kasvun lähtökohdaksi on kuitenkin otettu lyhyen 
aikavälin tuotantokuilua pitempi perspektiivi talouden kasvupotentiaaliin. 

 
Menosäännössä julkisista menoista poistetaan tuloperustemuutosten lisäksi erilaisia sykliseksi 

katsottavia eriä 
 

�� = �� � ���� � ��� � ��� � ����� � ��� 
 

(16) 

 
missä vuonna t ovat �� koko julkistalouden menot, ���� korkomenot, ��� maan osuus EU-
rakennerahastohankkeista, �� julkiset investointimenot, ���� saman ja edellisten 3 vuoden keskimääräiset 
julkiset investointimenot, ja ��� suhdannekehityksestä johtuvat muutokset työttömyysmenoissa. 
Syklistä syntyviä työttömyysmenoja arvioidaan perustuen rakenteelliseen työttömyyteen pohjautuvaan 
arvioon syklisen työttömyyden suuruudesta ja keskimääräisiin työttömyysmenoihin per työtön.   

 
Korjatun menoaggregaatin muutos lasketaan edelleen huomioiden päätösperäinen tulojen muutos 

��� (ja eräät korvamerkityillä tuloilla rahoitetut menot) siten, että menojen suhteellinen muutos on 
 

���
���� =

�� � ��� � ����
����

 

 
Menojen kasvuvauhti deflatoidaan käyttäen BKT:n hinnanmuutosta. Menosäännön laskentatavassa 

inflaatio mitataan keskiarvona komission kevään ja syksyn inflaatioennusteista. Merkitään reaalista 
muutosta �������.	
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expense aggregate and taking the revenue side into account), is estimated to be so slow that 
the budgetary position is strengthened on a discretionary basis by 1 percentage point.

The theoretical connection between the output-gap-based SBP and the DFE indicator 
defined by aggregated expenditures used in a bottom up assessment has been reviewed by 
the European Commission (2013B, box III.2.1) and Carnot and de Castro (2015, Appendix 
1).19 In principle, the indicators are equivalent: During long-term growth equilibrium where 
the elasticity of revenue and expenditure items are close to the averages estimated using the 
fixed elasticity method and economic growth remains stable, highly similar results should 
be yielded by the different methods. However, differences may appear in the case of a large 
shock. Based on the breakdowns of the two indicators, it becomes apparent that the differ-
ences on the revenue side are explained by changes in expenditure elasticity in cycles (such 
as windfall revenue), deviations of income class proportions from their fixed shares according 
to the fixed elasticity method, and the changes generated by potential output in the long-term 
ratio of revenue and GDP (which are only generated in the case of the output gap method). 
Of the above, changes in cyclical elasticities associated with windfall revenue are by far the 
largest explanatory factor according to Carnot and de Castro (2015). On the expenditure side, 
the differences are mainly explained by unemployment expenditure that cannot be directly 
attributed to cycles, differences in the methods of measuring potential output, and interest ex-
penses.20 When the DFE indicator is used, changes in potential production in particular wind 
up on the expenditure side.

19 It is not possible within the scope of this paper to present a complete breakdown describing the differences be-
tween the DFE and SBP methods. Instead, I have reviewed the key differences, not only by comparing DFE direct-
ly to RRA, but also to RRA without interest expenditures. Moreover, I have also reviewed the elasticity of revenue 
changes at different points in time.
20 Smaller explanatory factors might include deviations in the fixed expenditure items used in the calculation of 
SBP, and the effect of trend-based growth of potential productivity on interest expenses and unemployment expendi-
ture, which are only taken into account in the output gap method.
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4 Assessment of the output gap- 
	 based	method	of	calculating	the	 
 structural balance

In this chapter, I assess the European Commission´s output gap method in the case of Finland, with 
reference to the measurement of the two main components: structural unemployment and potential 
total factor productivity. On the basis of the assessment, I propose changes in the method of calculating 
structural unemployment in particular.

A considerable number of assessment criteria are available. The first and most natural is the sta-
tistical credibility of the model: the credibility with which a specific model describes a phenomenon, 
beginning with the structure selected. From the standpoint of statistical credibility, the maximum likeli-
hood (ML) estimates conducted for the model are important. In addition, assessment of credibility also 
requires analyses over different time periods. Because the output gap-based structural balance is used 
as a real-time indicator of fiscal policy, its function at the endpoints of the data should be assessed in 
various cyclical conditions.

Although the model may seem credible, its use may not, in some cases, be justifiable from a theo-
retical standpoint. Theoretical models (for example, the labour market model) or preconceptions of the 
features of empirical models can be used as a basis for credibility assessment.21 Furthermore, credibility 
can be assessed in relation to data outside the model, for example in the case of data from the labour 
market and from key sectors in terms of technological development. If the theory or external observa-
tions are clearly incompatible with the statistical model used, this probably means that the statistical 
model has been prepared incorrectly and should be altered.

4.1 Structural component of unemployment

Data
In the main, I use the data from the European Commission´s autumn 2014 forecast as material. This 
comprises a time series on unemployment ranging from 1963 to 2016. The data between 2014 and 
2016 comprises forecasts. The inflation variable used in the Phillips curve is the change in unit labour 
costs. The unit labour cost is equal to wage inflation less the labour productivity growth rate and the 
change in consumer prices. The material extends up to 2014, while the data for 2014 is the forecast by 
the Commission.

The data from spring 2014 also provides a number of other explanatory variables, which I use 
as auxiliary variables when assessing the Phillips curve. These consist of the change in terms of trade, 

21  It is difficult for traditional unemployment theories to explain, for example, why growth in unemployment would lead to a 
rise in pay demands. If, however, the statistical model maintains – without any theoretical justification – that this would happen 
it is likely that the model has been defined incorrectly and the credibility of the statistical model will suffer. In such a case, the 
model probably lacks elements that are crucial to its functioning; the model is otherwise defined incorrectly or the results indi-
cate problems in statistical reasoning.
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which is estimated on the basis of the change in consumer prices and the GDP price ratio; the lagged 
change in terms of trade; the rate of change in labour productivity (GDP per number of workers); the 
acceleration of change in labour productivity; the lagged rate of change in labour productivity and the 
share of wages and salaries of GDP and its two lags. I use these to assess the effect of other explanatory 
variables in the spring 2014 data.

Statistical credibility
I begin the analysis by repeating the Commission´s assessment of structural unemployment on the basis 
of the autumn 2014 forecast. Since I use the calculation basis and data provided on the Commission´s 
website, the method and the results are identical to those used in the Commission´s estimate.22 It is 
worth noting, however, that a further adjustment of -0.72 percentage points will be made to the official 
structural unemployment estimate concerning Finland, which will smooth out the average structural 
unemployment differences between the traditional Phillips curve previously used and the New Keynes-
ian Phillips curve currently used (Havik et al., 2014).

Figure 1 includes the European Commission´s estimate of the level of structural unemployment 
and an estimate produced by the model of the related statistical uncertainty (Model 1). In the figure, the 
evolution of the estimate is dominated by the recession at the beginning of the 1990s and the resultant 
hump-like rise in structural unemployment. Structural unemployment increased by approx. 7 per cent 
from its level in the 1980s to the level at the peak of the crisis. With respect to the 2000s, it is note-
worthy that, on the basis of the estimate by the Commission, structural unemployment will increase 
between 2007 and 2016 by a total of approx. 0.5 percentage points. The uncertainty relating to the 
estimates is fairly high: the 90 per cent confidence interval is, on average, approx. 2 percentage points 
in any direction.

With respect to the application of the model, I paid particular attention to the parameter con-
straints used when determining the model.23 When considering the details of the model´s solution,  
it is observed that the parameter constraints concern the variance of cyclical variation (Vc), which is 
restricted, bound by an assumption, to a value of 0.524. Likewise, the shock variance (Vp) directly af-
fecting the trend is restricted, in accordance with an assumption, to zero. Although the latter assumption  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

22 https://circabc.europa.eu/faces/jsp/extension/wai/navigation/container.jsp, where the output gap file is available.
23 The parameter constraints limit the ML estimate to the user´s desired parameter range.(Planas and Rossi, 2014).
24 The details of the solution are automatically saved in the software folder and the sol.txt file. The restrictions referred to ap-
pear in lines 31 and 33.

Graph 1   Commission’s estimate of the structural unemployment (model 1)
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is a natural variance positivity requirement, there are no clear statistical or theoretical grounds for the 
first assumption.25

The constrained parameter concerns the size of the variance of the cyclical component of unem-
ployment in so far as the New Keynesian Phillips curve does not directly explain it. The smaller the 
parameter, the more the estimate on the size of cyclical unemployment is based on inflation changes. 
Hence, the effects of parameter constraint depend on the function of the Phillips curve. If wage inflation 
clearly reacts to growth in unemployment, the observed connection can be turned around, and unem-
ployment growth can, for its part, be effectively determined based on inflation.

Figure 2 shows that, in the case of Finland, explaining unemployment on the basis of inflation 
may be problematic. There is no clear connection between the variables, especially in the case of the 
crisis at the beginning of the 1990s (see Chapter 3.1.2 for possible explanations). During the years of 
the highest unemployment, strong wage deflation would have been required in order for such a connec-
tion to have been observed. This could not, however, be discerned on the basis of the data. The highest 
unemployment estimates were specifically for these years, based on the Commission´s method. Wren-
Lewis (2013) shares the same concern relating to the functionality of the inflation variable in structural 
unemployment estimates during the euro crisis.

Neither does there appear to be a clear explanation for the constraint. When examining the cycli-
cal variance constraint by country, it can be seen that it has been given different values (see Figure 3). 
It is also noteworthy that in the parametrisation for Finland, the variances (Vp ja Vµ) in the structural 
components of unemployment are, in country comparisons, fairly high compared with the cyclical 
component Vc, which may support estimates of high structural unemployment.

Resorting to variance constraint may also involve non-stationarity of the inflation series. When 
the parameter constraint concerning cyclical variance is removed, it can be seen that the ML estimate 
for structural unemployment is considerably slower-changing, but at the same time its locus no longer 
seems appropriate with respect to the 2000s. Equilibrium unemployment would have been clearly 
higher than actual unemployment during almost the entire period. This problematic behaviour can 
explain why the constraint is used.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

25 On pages 25 to 26, Planas and Rossi (2014) mention that the GAP Program automatically sets calculation method-related 
constraints on variances. In the case of an observed constraint, this issue does not, however, involve an essential constraint of 
such a kind.

Graph 2   Phillips curve

Unemployment rate
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The observed behaviour may involve an inflation variable, as one of the criteria for the calcula-
tion method is that the New Keynesian Phillips curve´s inflation series should be weakly stationary, 
i.e. its expectation and standard deviation should not change between periods26. Figure 4 indicates that 
there is a falling trend in the series used by the Commission (wage inflation compared with productivity 
growth and consumer inflation would, on average, have been higher in the 1970s and 1980s than after 
this period). The trend may explain the estimates of higher structural unemployment at the end of the 
period concerned27. When an inflation variable is not stationary, in the model the level shift occurring  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
during the period in question implies a phenomenon to be deemed cyclical, which causes a blurring in 

26 See Planas and Rossi (2014).
27 This variance, however, would not appear to change over time.

Graph 3   The cyclical variance constraint by country
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1981 0.0246
1982 -0.0118
1983 -0.0054
1984 0.0103
1985 0.0175
1986 0.0058
1987 0.0156
1988 0.0026
1989 0.0033
1990 0.0255
1991 0.0178
1992 -0.0534
1993 -0.0856
1994 -0.0275
1995 0.0136
1996 -0.0058
1997 -0.0308
1998 -0.0047
1999 0.0010
2000 -0.0261
2001 -0.0012
2002 -0.0051
2003 -0.0068
2004 -0.0010
2005 0.0126
2006 -0.0009
2007 -0.0156
2008 0.0240
2009 0.0615
2010 -0.0293
2011 -0.0091
2012 0.0212
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Graph 4   Trend in the wage inflation series used by the Commission
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the relationship between the cyclical component of inflation and unemployment.28

I stationarise the inflation variable by removing the time trend with the HP filter (λ = 100)29 and I 
then examine the cyclical component. Figure 5 includes an estimate of structural unemployment with-
out a discretionary parameter constraint for cyclical variance (i.e., the constraint is set so high that it 
no longer binds) when a filtered HP inflation series (Model 2) has been used as an indicator series. The 
results show that after the removal of the constraint, structural unemployment changes considerably 
less in a cyclical manner in the recession of the 1990s. The difference between the estimates during 
the worst recession years is approximately 2.2 percentage points.30 Equilibrium unemployment devel-
ops slowly and grows during periods of high unemployment, whereas in the Commission´s estimate 
(Model 1) equilibrium unemployment begins to fall while unemployment is still high.31 In alternative 
estimates, structural unemployment has continued to show a downward trend in the 2000s.

In assessing which model is superior, the European Commission also draws particular attention to 
a few technical details with respect to which there is no clear difference between the models. Firstly, the 
dependence between the unemployment gap and the cost variable should be significant, which means 
that y0 should be statistically significant in equation 7.32 This condition is fulfilled in both the uncon-
strained (Model 2) and the constrained model, 1, used by the Commission. In addition, the predicted 
cyclical component of unemployment should correlate negatively with the component explained by 
means of the inflation model in such a way that, within the model, the unemployment gap creates pres-

28 Likewise, statistical testing indicates non-stationarity. In testing, I used a modified Dickey-Fuller test (Stata, dfgls), and the 
results show that, using the lag structure (lags = 9) recommended by the statistical model, the existence of the unit root will not 
be rejected, even when a confidence interval of 10 per cent is used. It should be noted, however, that there may also be breaks in 
the time series (for example, the crisis at the beginning of the 1990s), which would explain non-stationarity, in which case the 
Dickey-Fuller test should not be used. In this case, however, I will leave the analysis of breaks for future research.
29 Another popular HP filter smoothing parameter value for annual data, λ = 6.25, produces very similar results. The differ-
ences between the filters are in the range of tenths of a per cent (see Appendix 1).
30 Because the uncertainty relating to the estimates is on the same scale in the case of both measurement methods, even if the 
point estimates deviate there is no actual statistical difference between the methods.
31 However, the addition of other explanatory variables to the Phillips curve (with the spring 2014 forecast and data from 1965 
to 2014) produced an almost identical structural unemployment estimate when using the Commission´s parameters. For this rea-
son, the results are not shown separately here.
32 The equivalent symbol in the printouts from the program used by the Commission is β.
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Graph 5   Different estimates of the structural unemployment

(HP filtered RULC and without Vc parameter restriction = model 2, Commission’s estimate = model 1)
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sure to lower price levels. In both models, the correlation is negative (-0.58 in model 2). Moreover, the 
model´s coefficient of determination for changes in inflation should be as high as possible in equation 
7. In neither model (Model 1 used by the Commission nor the unconstrained model, 2) does the coef-
ficient of determination rise very high. When inflation is explained based on the component predicted 
by the model, the coefficient of determination is R2 = 0.2 in the constrained model, 1, used by the 
Commission, whereas the coefficient of determination used in the unconstrained model, 2, is R2 = 0.16.

Finally, it is worth noting in terms of the selection of the trend model assumption (equations 11 
and 12) in the case of the alternative model, 2, that both autoregressive terms of trend pt are significant.33

Observations outside the model
On the basis of the above estimate, it would appear that the estimation of unemployment is not without 
its problems. In particular, the use of the Phillips curve in modelling unemployment together with pa-
rameter constraints raises the question of whether or not the estimates are unbiased.

In order to better assess the Commission´s method, its results should be considered in relation to 
the previous literature. For example, on the basis of the IMF´s (2012) estimate (a change in the output 
gap of one percentage point affects structural unemployment by a 0.1 percentage point), it could be 
calculated that during Finland´s crisis of the 1990s the cumulative effect of the output gap on potential 
production would have been approx. 2.6 percentage points between 1991 and 1997. If the effect was 
entirely due to the rise in structural unemployment, structural unemployment would have increased by 
about 3.7 percentage points.34 The estimate by the Commission regarding the overall effect of the crisis 
on structural unemployment (Model 1) from the level in the 1980s to the peak of the crisis is higher, 
approx. 7 percentage points, whereas from the 1980s the freely parameterised model, 2, provides a 
slightly more moderate estimate of approx. 5 percentage points.

The development of Finland´s structural unemployment during the crisis of the 1990s has been 
assessed by Fregert and Pehkonen (2009), who summarise the results of the previous literature. Their 
conclusion is consistent with the unconstrained model, 2, The increase in structural unemployment 
would have been approximately 4 to 6 per cent during the crisis, and would have begun to decrease very 
slowly during the recovery phase. It is also noteworthy that the methods they use are based on methods 
in addition to the Phillips curve: on the so-called Okun´s law relation, according to which it can be 
assumed that growth in the output gap increases unemployment, and the movements of the Beveridge 
curve (the relationship between the unemployment rate and the vacancy rate (vacant jobs/labour force)).

An alternative way of calculating structural unemployment in Model 2 also leads to a different 
notion of the development of cyclical unemployment during the present crisis. According to the uncon-
strained model, 2, structural unemployment has decreased slowly during the entire period following 
the crisis of the 1990s, and the downward trend would also have continued steadily in the 2000s. The 
Commission´s estimates in Model 1, however, would indicate that structural unemployment should 
have gradually begun to rise since 2007.

During the current crisis, it remains difficult to exploit the above-mentioned alternative methods, 
whose use would be better suited to ex post estimation. In its report, the Economic Policy Council 
(2015) discusses various indicators regarding the development of structural unemployment, which can 
be used to estimate the direction of the change in structural unemployment. These estimates involve a 
large number of uncertainties, however.

 One of the indicators of potential mismatch problems in the labour market, and thus of structural 
problems, is long-term unemployment. If, for example, the skill composition of the unemployed is 
such that they become unsuitable for vacant jobs, unemployment spells tend to become longer. The 

33 The trend´s error terms were not statistically autocorrelated (on the basis of the Ljung-Box Q test reported by the program), 
which would indicate the sufficiency of the selected degree. The problem with the method used – both in the estimate by the 
Commission and in the alternative – lies in the fact that the error terms in the Phillips curve would appear autocorrelated regard-
less of different specifications of the Phillips curve.
34 The size of the hysteresis effect on the structural decrease in labour (1 - 0.976^(1/0.7) = -0.037) would then be entirely chan-
nelled into structural unemployment.
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Economic Policy Council (2015, Figure 1.3.6) deems the proportion of long-term unemployed in the 
pool of unemployed workers (when persons receiving unemployment pension are included as a result 
of the 2005 pension reform) to have decreased since 200735.

Another indicator of growth in structural problems in the labour market is regional disparity in 
unemployment rates. The divergence of unemployment rates in different areas would suggest that sup-
ply and demand for labour are spatially mismatched. According to the Economic Policy Council (2015, 
Figure 1.3.8), regional variation was, however, lower in 2013, for example, than in 2007.

A third indicator is the development of the Beveridge curve. In a recession the number of vacan-
cies decreases and the unemployment rate increases, whereas the opposite occurs during economic 
expansion. A simultaneous increase in unemployment and vacancies indicates increasing mismatch 
problems. According to the Economic Policy Council (2015, Figure 1.3.9), a clear simultaneous in-
crease has not, however, been observed, with the exception of the most recent data from 2014. The 
most recent observations indicate that a turning point has occurred in the development of structural 
unemployment, of which the unconstrained model does not yet take account.

In all, observations outside the model would also seem to support the use of the unconstrained 
model, 2.

Real-time estimates
The ability of the model to forecast actual structural unemployment during different periods in real 
time at the endpoint of an observation time series can also be regarded as a significant factor in terms 
of model selection. One method of assessing real-time forecasting ability is to truncate the data to end 
in different periods.36 From the standpoint of this assessment, a problem lies in the fact, however, that 
structural unemployment cannot be unambiguously determined even ex post. Hence, it is necessary to 
begin by choosing an indicator of successful forecasting in real time. In this task, I employ ex-post es-
timates calculated in the previous chapter using the method of the European Commission as a criterion 
in evaluating success. Specifically, I use the results obtained from the model without extra parameter 
constraints.

Results suggest that the Commission´s method also functions more pro-cyclically in real time. 
On the other hand, the analysis indicates that the real-time forecasting power of the indicators cannot 
be improved greatly by means of parameter constraints.

In the analysis, I begin by truncating the data from seven different points in time: 1989, 1993, 
1997, 2001, 2003, 2007 and 2009.37 I then compare the various choices of model with the ex post es-
timate of structural unemployment. Table 1 includes the Commission´s real-time assessments of the 
Commission´s parameter constrained model and of the model without constraints. The unit of meas-
urement is the difference between the ex post estimate and the real-time estimate of unemployment as 
percentage units. (t) refers to the estimate of the endpoint of the time series and (t-2) to the estimate for 
two years preceding the endpoint in relation to the corresponding ex post estimate.

A crucial observation is that both models predict the development of structural unemployment 
rather poorly when success is measured as the difference between a real-time and ex post estimate.38  

35 It should be noted that the Ministry of Employment and the Economy estimated an increase in the proportion of long-term 
unemployed, excluding persons receiving unemployment pension. The Economic Policy Council justifies the removal of persons 
receiving unemployment pension from the estimates with the assertion that unemployment pension was phased out in the 2005 
pension reform, and thus estimates prior to and subsequent to the reform which include persons receiving unemployment pen-
sion would not be comparable.
36 To be precise, a genuine real-time analysis would require the selection – as data – of the time series actually in use during 
the year under scrutiny. As regards the unemployment series, the data is not revised ex post. However, later data or methodolog-
ical changes may have influenced the inflation series. In addition, the Commission uses estimates for the next two years when 
measuring the structural deficit. In practice, however, the difference between genuinely real-time estimates and the (quasi) real-
time output gap estimates presently calculated was small in the 2000s (Kuusi, 2014).
37 Because the process of performing the calculations is rather slow, I mainly focus on the key turning points in the economic 
cycles.
38 When the outcomes for the two following years are used, the forecasts are already much closer to ex post values.
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In terms of absolute value, average forecast errors have equalled approx. 2.3 percentage points. The av-
erage error made by the Commission´s model is slightly smaller but, on the other hand, the functioning 
of the model can be described (also) as more pro-cyclical in real time: structural unemployment peaks 
in the 1990s in particular, and in 1997 it is approx. 2 percentage points higher than in the case of the 
unconstrained model. However, when analysed using the unconstrained model, structural unemploy-
ment remains elevated for longer than the ex post estimate or the Commission’s model would imply.

Finally, in the light of the results, it is reasonable to ask whether the ability of the model to pre-
dict structural unemployment in real time could be improved by means of parameter constraints.39 In 
principle, the cyclicality of the indicator could be influenced directly by reducing the variance of its 
structural component. The structural shock variance Vp directly affecting the trend is already estimated 
at 0 in equation 11. Thus, in practice, the other shock amt remains the channel of effect influencing the 
slope of the trend in equation 12, and its variance is marked as Vµ. In the Commission´s autumn 2014 
parametrisation Vµ is given a value of 0.2.

I analysed the functioning of the model using various Vµ constrained values. Once again, as the 
criteria of success I employ the error between the real-time estimate and the estimate of the ex post un-
constrained model. As a result, it can be observed that the Vµ variance should be restricted to the value 
0.1, so that the method´s ability to forecast estimated structural unemployment improves (Model 3). 
Forecasting power improves, particularly with respect to 1997 (see Table 2). However, if the parameter 
is further reduced, the model predicts a high level of prolonged structural unemployment at the end of 
the 1990s, with a high degree of sensitivity. I have not reported these values separately.

Overall, the results show that establishing a model ultimately involves a compromise between 
flexibility and cyclical sensitivity, since the inflexibility of the model in respect of the economic cy-
cle makes it more sensitive, in the long run, to potentially erroneous trend changes. Nevertheless, it 
appears that guiding real-time forecasting power by means of parameter constraints can improve the 
functioning of the model, as shown by Model 3. Although the assessment of this alternative should be 
developed further, in this report I will focus on assessing the unrestricted model, 2.

 
 
 

39 It is noteworthy that the Commission´s method, presented above, of estimating structural unemployment takes no position 
on its real-time forecasting power.

Table 1   Differences between real-time and ex post estimates of structural unemployment

(Maximum likelihood estimate = model 2, Commission’s parameter restrictions = model 1). The unit 
of measurement is the difference between the ex post estimate and the real-time estimate of unem-
ployment as percentage units. (t) refers to the estimate of the endpoint of the time series and (t-2) to 
the estimate for two years preceding the endpoint in relation to the corresponding ex post estimate.
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Table 2   Parameter restrictions and the model’s ability to forecast ex post structural unemployment 

The unit of measurement is the difference between the ex post estimate and the real-time estimate of 
unemployment as percentage units. (t) refers to the estimate of the endpoint of the time series and (t-
2) to the estimate for two years preceding the endpoint in relation to the corresponding ex post 
estimate. (Maximum likelihood estimate = model 2, Commission’s par. restrictions = model 1, 
Restricted V = 0.1 = model 3). 
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Str. unemployment Str. unemployment Str. unemployment Str, unemployment
(t - ex post)* (t-2 - ex post)* (t - ex post)* (t-2 - ex post)*

1989 -4.2 -2.6 -4.2 -2.6
1993 3.7 -0.3 3.7 0.0
1997 2.6 1.7 4.3 3.9
2000 2.3 1.5 0.8 2.7
2003 1.9 1.2 -1.1 0.0
2007 -2.6 -1.4 -2.7 -1.6
2009 0.7 -1.2 0.6 -0.9

* Percentage units of unemployment.

Maximum likelihood estimate Commission’s parameter restrictions

Maximum likelihood estimate Restricted Vµ=0.1

1989 -4.2 -4.2 -4.2
1993 3.7 2.8 3.7 
1997 2.6 2.6 4.3 
2000 2.3 2.3 0.8 
2003 1.9 1.9 -1.1
2007 -2.6 -2.6 -2.7
2009 0.7 0.6 0.6 

* Percentage units of unemployment.

Str. unemployment Str. unemployment
(t - ex post)* (t - ex post)*

Commission’s par. restrictions
Str, unemployment

(t - ex post)*
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4.2	 Structural	component	of	total	factor	productivity

Statistical data
In the following analysis, I use the data of the European Commission´s autumn 2014 forecast as mate-
rial. Firstly, this consists of the total factor productivity series which the Commission calculates using 
real GDP and capital weighted with the input share and the ratio of hours worked. The figures for 2014 
to 2016 are based on the Commission’s forecasts.

The data also includes a capacity utilisation rate series, which is a collection of business cycle 
indicators describing economic activity (Havik et al., 2014). The series’ components consist of the 
industrial capacity utilisation rate as well as service sector and construction sector confidence indica-
tors. The indicators are weighted with the shares of total output of the economy attributable to different 
sectors, and their standard deviations are normalised in such a way that the deviations correspond to the 
standard deviation of the value added for the sector. Business cycle indicators are published quarterly, 
and the data for 2014 is based on the average of the first three quarters.

Being based on survey data, the capacity utilisation rate has the advantage of an infrequently oc-
curring and low need for adjustment. The view taken of the size of the utilisation rate can vary at the 
discretion of the respondents, which can partly weaken the reliability of the indicator. If the attendant 
bias is independent of time and respondent, this problem can be considered minor. (Virkola, 2013)

When analysing the data used by the Commission, a point worth noting is that the capacity utili-
sation rate series only extends to 1996. The worst crisis years of the 1990s recession, for example, are 
therefore missing from the data. When assessing the functioning of the model, a stance should be taken 
on how a small data pool will affect the results. I also make use of another indicator series: estimates by 
industrial enterprises regarding their order books in relation to the norm, which I compiled by chaining 
indicator series BTEOLRSL and BTEOLL:B8S of the Confederation of Finnish Industries (EK). The 
data has been available since 1976; it thus includes data on the 1990s crisis.

Statistical credibility
As in the case of structural unemployment, I regard the estimate of the structural component of total 
factor productivity as a natural basis of the unconstrained maximum likelihood (ML) estimate, which 
is not affected by preconceptions outside the data (prior distributions) used in the method.

In the case of total factor productivity, analysis is rendered difficult by the fact that – presumably 
on account of the short data – the solution algorithm does not locate the ML estimate and thus a direct 

Table 2   Parameter restrictions and the model’s ability to forecast ex post structural unemployment

The unit of measurement is the difference between the ex post estimate and the real-time estimate 
of unemployment as percentage units. (t) refers to the estimate of the endpoint of the time series 
and (t-2) to the estimate for two years preceding the endpoint in relation to the corresponding ex 
post estimate. (Maximum likelihood estimate = model 2, Commission’s par. restrictions = model 1, 
Restricted Vµ = 0.1 = model 3).
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Str. unemployment Str. unemployment Str. unemployment Str, unemployment
(t - ex post)* (t-2 - ex post)* (t - ex post)* (t-2 - ex post)*

1989 -4.2 -2.6 -4.2 -2.6
1993 3.7 -0.3 3.7 0.0
1997 2.6 1.7 4.3 3.9
2000 2.3 1.5 0.8 2.7
2003 1.9 1.2 -1.1 0.0
2007 -2.6 -1.4 -2.7 -1.6
2009 0.7 -1.2 0.6 -0.9

* Percentage units of unemployment.

Maximum likelihood estimate Commission’s parameter restrictions

Maximum likelihood estimate Restricted Vµ=0.1

1989 -4.2 -4.2 -4.2
1993 3.7 2.8 3.7 
1997 2.6 2.6 4.3 
2000 2.3 2.3 0.8 
2003 1.9 1.9 -1.1
2007 -2.6 -2.6 -2.7
2009 0.7 0.6 0.6 

* Percentage units of unemployment.

Str. unemployment Str. unemployment
(t - ex post)* (t - ex post)*

Commission’s par. restrictions
Str, unemployment

(t - ex post)*
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comparison is not possible. Instead, in the following I begin by comparing the prior distributions of the 
Commission within a Bayesian calculation framework with the posterior distributions produced by the 
statistical model using the capacity utilisation rate series. I then estimated the effects of the short utili-
sation rate series on the results, by means of an alternative indicator (order book) series going further 
back. In the latter case, it is also possible to estimate the results of the Bayesian method in relation to 
the ML estimates.

First, I briefly examine the prior distributions used by the Commission. Table 3 includes the first 
two moments of prior distributions.

The main assumptions of the Commission are that the average growth in the development of total 
factor productivity ω is 1.5. per cent, with a standard deviation of 1 percentage point. In turn, the per-
sistence of the trend´s direction is set at 0.8. The average periodicity (length) τ of the cycle assumed in 
the model is 8 years and strength is measured by the parameter A = 0.42. The corresponding standard 
deviations are 4 and 0.17. Periodicity is restricted between the values 2 and 32. A and τ are assumed 
to be beta distributed, whereas ω, ρ, mU, β and δ are normally distributed. As in the case of structural 
unemployment, the variance parameters Vµ, Vc, Vcu are country-specific. They receive equally large 
variances and averages, 4.67x10–6, 0.006 and 0.003, distributed with an inverse gamma distribution 
(6 degrees of freedom).

Figure 6 shows the natural logarithm of structural unemployment and the estimate of potential to-
tal factor productivity for 1980 to 2016, repeated using the Commission´s method of analysis (Model 4).  
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Mean Standard  
deviation 

Boundaries
Lower Upper

τ 8 4 2 32
A 0.42 0.17 NA NA
 0.015 0.01 0.00 0.03
ρ 0.80 0.24 0.00 0.99
β 1.40 0.71×V 0.00 5.00

 U  0.00 0.03×V -0.10 0.10
 0.01 0.40×V -0.99 0.99

 
Table 3   The common prior distributions used by the Commission 

 
 

  TFP gap TFP gap
  (t - ex post)* (t-2 - ex post)* 

1989 -1.73 -1.20
1993 0.79 0.28
1997 1.68 0.38
2000 0.51 0.38
2003 -0.45 0.58
2007 -3.23 -0.98
2009 -1.49 0.09

* Percentage units of potential output.
 
Table 4  Comparison of real-time total factor productivity gap estimates to the ex post estimates 

The unit of measurement is the difference between the ex post estimate and the real-time estimate of 
total factor productivity gap as percentage units of potential output. (t) refers to the estimate of the 
endpoint of the time series and (t-2) to the estimate for two years preceding the endpoint in relation to 
the corresponding ex post estimate. 

 
 

  The estimated budgetary 
effect (% of GDP) 

The estimated cumulative 
budgetary effect (% of GDP) 

  Perotti Current estimate Perotti Current estimate 
1992 0.00 % 1.19 % 0.00 % 1.19 % 
1993 0.00 % 2.56 % 0.00 % 3.76 % 
1994 2.27 % 0.29 % 2.27 % 4.05 % 
1995 -0.09 % 0.18 % 2.18 % 4.23 % 
1996 1.75 % -0.46 % 3.93 % 3.77 % 

 
Table 5   The effects of the changes on the revenue basis of the entire public economy in the 1990s. 

Table 3   The common prior distributions used by the Commission

Graph 6   Stuctural total factor productivity
Actual tota Structural t90 % confid90 % confidence intervals

1980 -7.403 -7.4112 -7.44121 -7.38017
1981 -7.4115 -7.39638 -7.42168 -7.36969
1982 -7.3949 -7.38033 -7.40283 -7.35552
1983 -7.3721 -7.36323 -7.38456 -7.3402
1984 -7.3517 -7.34527 -7.36654 -7.32325
1985 -7.3286 -7.32647 -7.3478 -7.30477
1986 -7.3023 -7.30715 -7.32863 -7.28546
1987 -7.2836 -7.28781 -7.30937 -7.26628
1988 -7.2546 -7.26842 -7.28984 -7.24671
1989 -7.2241 -7.24924 -7.27015 -7.2277
1990 -7.2139 -7.23059 -7.25112 -7.20889
1991 -7.235 -7.21208 -7.23261 -7.1905
1992 -7.2252 -7.19187 -7.21213 -7.1701
1993 -7.1924 -7.16961 -7.18933 -7.14808
1994 -7.1511 -7.14559 -7.1649 -7.12514
1995 -7.1232 -7.12054 -7.13886 -7.10171
1996 -7.0989 -7.09484 -7.11243 -7.07718
1997 -7.0612 -7.06875 -7.08604 -7.0517
1998 -7.0232 -7.0419 -7.05912 -7.02515
1999 -7.0037 -7.01495 -7.03279 -6.99836
2000 -6.965 -6.98825 -7.00687 -6.97154
2001 -6.9489 -6.96341 -6.9823 -6.94628
2002 -6.9417 -6.94151 -6.96084 -6.92416
2003 -6.9255 -6.92208 -6.94184 -6.90463
2004 -6.8978 -6.9051 -6.92481 -6.8879
2005 -6.8833 -6.89099 -6.91076 -6.87395
2006 -6.8602 -6.87927 -6.89908 -6.86215
2007 -6.8316 -6.87031 -6.88979 -6.85298
2008 -6.844 -6.86561 -6.88417 -6.8482
2009 -6.9089 -6.86507 -6.8828 -6.84781
2010 -6.8813 -6.86558 -6.88274 -6.84822
2011 -6.8665 -6.86705 -6.88403 -6.84941
2012 -6.8856 -6.86895 -6.8864 -6.85028
2013 -6.8873 -6.87037 -6.88834 -6.85042
2014 -6.891 -6.87168 -6.89118 -6.84917
2015 -6.889 -6.87232 -6.8951 -6.84595
2016 -6.8849 -6.87203 -6.90047 -6.8405
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A dominant feature in the figure is the strong slowdown in the growth rate in total factor productivity 
since 2007. For example, compared to the recession of the 1990s, the stagnation in total factor produc-
tivity has lasted considerably longer. Total factor productivity reached 1989 levels just a few years after 
the beginning of the crisis, whereas in the present crisis total factor productivity in 2014 remains far 
below 2007 levels. The errors related to estimates of potential total factor productivity are fairly large. 
In the 90 per cent confidence interval, errors can be approx. 2.5 per cent in any direction. When com-
paring the posterior distributions produced by the model (see Appendix 2) with the prior distributions, 
it can be observed that they do not appear to deviate substantially from each other. The assumptions 
concerning prior distributions would not, therefore, seem to have any major effect, at least on estimates 
of structural total factor productivity.

Next, I will examine the alternative indicator series. I begin by using the same prior distributions 
by the Commission and go on to compare the cyclical component of two different indicator series in 
order to ascertain whether a longer indicator series could alter the forecast for the structural component 
of total factor productivity (Model 5). In addition, I calculate the ML estimate for the longer order book 
series in order to estimate the significance of the prior distribution for the results (Model 6).

 On the basis of such an analysis (Figure 7), it would seem that the structural component calcu-
lated using different indicator variables is very similar (Model 4 and Model 5). The effect is not, how-
ever, quite the same, and the Commission´s indicator variables appear slightly more counter-cyclical. 
On that basis, the total factor productivity gap during upturns has been almost the same, but when 
crises begin and while they last a gloomier economic climate is forecast, as was the case in 2014. One 
explanation for this may be the inclusion of the service sector in the Commission´s capacity utilisation 
rate series.

In all, the comparison indicates that the Commission´s short time series is not particularly prob-
lematic. Although I used longer data and different indicator variables, the results did not differ funda-
mentally. They also indicate that prior distributions are not particularly dominant when estimating total 
factor productivity cycles. Order book series-based estimates of total factor productivity potential are 
very similar when using the ML method (Model 6) and the Bayesian method (Model 5).40

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

40 With respect to the current crisis and the crisis at the beginning of the 1990s, estimates of cyclical total factor productivity 
change are almost identical. The greatest differences are found during stronger upswings, when the Bayesian indicator has esti-
mated the effect of the cycle to be slightly greater.

Order back Capacity utML estimate (order backlog as indicator without the Commission's Prior)
1980 1.501577 0.904707 0
1981 -0.61055 -0.18928 -0.84512
1982 -0.99391 -1.24583 -1.36159
1983 -0.84879 -1.06974 -1.11098
1984 -0.62612 -0.87492 -0.79074
1985 0.057624 -0.20358 -0.23278
1986 0.325123 -0.00034 0.038337
1987 0.824822 0.405645 0.624546
1988 2.355667 1.913984 2.034263
1989 3.530672 3.135059 2.909795
1990 1.557602 1.192322 0.836397
1991 -3.11502 -3.55449 -3.46415
1992 -3.8191 -4.46223 -3.59711
1993 -2.55187 -3.38205 -1.82839
1994 0.08798 -0.82645 0.981193
1995 0.582968 -0.19687 1.238834
1996 0.373318 -0.10277 0.596205
1997 1.156016 1.072133 0.997223
1998 1.846857 2.131265 1.21725
1999 1.363231 1.809298 0.574978
2000 2.335396 2.805784 1.443659
2001 1.069651 1.490637 0.145326
2002 -0.31531 -0.00318 -1.08767
2003 -0.55556 -0.37746 -1.18001
2004 1.014408 1.028127 0.46115
2005 1.135418 0.96441 0.676796
2006 2.598584 2.231289 2.054863
2007 4.973484 4.446497 4.079099
2008 3.22123 2.606893 2.154941
2009 -4.00179 -4.72624 -4.44555
2010 -0.85291 -1.62907 -1.07194
2011 0.745271 -0.06158 0.746562
2012 -1.24725 -2.12995 -0.98717
2013 -1.52148 -2.46421 -1.28715
2014 -1.26061 -2.24271 -1.09806
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Graph 7   Total factor productivity gap, alternative estimates

(Capacity utilization = model 4, Order backlog in relation to normal = model 5,ML estimate = model 6)
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Observations outside the model
From the perspective of observations outside the model, it is problematic that there is still less informa-
tion on the effects of economic crises on total factor productivity cycles than on structural unemploy-
ment. Total factor productivity is calculated as a residual after removing the effect of other production 
factors, which naturally leads to difficulties when interpreting its values during a crisis. Total factor 
productivity includes information not only on technological development but on issues such as changes 
in contestable markets, production economies of scale and economic restructuring.

During the present crisis, the development of total factor productivity has been the main factor 
affecting potential output. The reasons for the particularly weak development of Finland´s overall 
productivity during the economic crisis have been sought, in particular, in the sectoral-level shocks 
to which our economy was subject. It has been argued that the fall in total factor productivity is due 
to problems in the Nokia-driven ICT cluster and in the paper and mechanical engineering industries.

In the following, I use the total factor productivity growth contributions by industry reported by 
Statistics Finland41 to assess the size of the structural shock generated in relation to the productivity of 
the overall economy.

I first examine total factor productivity growth at the level of the entire economy: between 1997 
and 2007 the rate of change in total factor productivity was approximately 2.6 per year and between 
2008 and 2013 approximately -1.6 per cent per year. Thus, the growth rate of total factor productivity 
decreased by approx. 4.1 percentage points per year. During the same period, according to the Commis-
sion the structural component of total factor productivity increased, first by approximately 2.1 per cent 
on average per year and then by 0.2 per cent per year. The change in structural total factor productivity 
growth was thus approximately -2.3 percentage points per year, which explains about 55 per cent of all 
changes in the growth rate of total factor productivity between the periods in question.

The growth rate of the structural component is then proportioned to changes in the growth rate of 
total factor productivity in individual sectors during the same periods, 1997 to 2007 and 2008 to 2013.42 
Statistics Finland estimated that the actual decline in total factor productivity in the entire ITC sector 
(electronics industry, and telecommunications and data processing services) would have reduced total 
factor productivity growth in the whole economy between the periods in question by approximately 
-1.31 percentage points per year. When the contribution to the decline in the total factor productivity 
growth rate by the paper industry (approx. -0.1 percentage points) and by the mechanical engineer-
ing industry (approx. -0.4 percentage points)43 is added, approximately -0.5 percentage points would 
remain to be explained. If it is estimated that Finland has suffered from the hysteresis effect generated 
by the crisis as much as the rest of the eurozone on average (where the decline in potential total factor 
productivity was approx. -0.5 percentage points, on average, based on the Commission´s forecast in the 
autumn of 2014), a figure not very far from the actual trend is obtained.

Since the calculation takes full account of sectoral-level shocks when calculating potential total 
factor productivity, it does not take account of the potential cyclical shocks in this regard. A similar 
result, however, is obtained if growth is estimated in relation to the long-term trends in the countries 
which, in terms of their technology or production structure, are closest to Finland. When examining 
the development of structural total factor productivity in Finland, Sweden and the United States dur-
ing different periods, it can be observed that the total factor productivity growth rates of the respective 
countries between 1995 and 2014 have been very close to each other. As the crisis unfolds, the strong 
impact of ICT on pre-crisis growth in the Nordic countries is flattening out to the same level as in the 
United States.

In sum, the observations outside the model are not incompatible with the structural development 
of total factor productivity during the present economic crisis.

41 See Statistics Finland, productivity survey: http://tilastokeskus.fi/til/ttut/index.en.html
42 It should be noted, however, that the method used by the Commission to calculate total factor productivity does not entirely 
correspond to the method used by Statistics Finland. This means that the comparison of magnitude estimates should be used in-
dicatively.
43 Including the manufacture of electrical equipment, manufacture of machinery and equipment n.e.c., manufacture of motor 
vehicles, etc. and other transport equipment.
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Real-time estimates
In the following, I examine the functioning of the method used in calculating total factor productivity 
gap in real time. However, the capacity utilisation rate series does not go back far enough to allow me 
to assess the functioning of the model during the economic crisis at the beginning of the 1990s. Since 
Figure 7 indicates that the indicator series on new orders functions in a very similar manner, I use it to 
estimate the size of revisions relating to the Commission´s method.

In the following, I examine the forecasting power of Model 5 in the same manner as the analysis 
of structural unemployment above: I begin by truncating the data at seven different points: 1989, 1993, 
1997, 2001, 2003, 2007 and 2009; and then I compare real-time structural total factor productivity to 
the ex post (2014) estimate, using the same model.

On the basis of the calculations, real-time estimates relating to total factor productivity gap have 
deviated considerably from the ex post estimates. On the basis of the measurement, both of the major 
economic crises prior to the structural component of total factor productivity would be overestimated44. 
The results indicate, however, that data observed over even two years considerably improves the mod-
el’s ability to predict the ex post gap.

Finally, it should be noted that, on the basis of the estimates conducted above, I do not propose 
the alternative method of measuring total factor productivity. On the other hand, the real-time results 
suggest that it would be important to continue development work involving the improvement of the 
model´s prior distributions, with a view to increasing the model´s real-time forecasting ability. In this 
respect, improving the Bayesian method will remain a matter for later research.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.3	 Estimates	 of	 the	 structural	 balance	 using	 the	 Commission´s	 output	 gap	 
	 method

When the gap estimates for different components have been calculated, they can be aggregated as an 
output gap in the economy. Measuring the structural budget balance used by the Commission is fairly 
straightforward. The estimated output gap is multiplied by cyclical elasticity (ε) and income is sub-
tracted from the headline balance. The most recent estimate for Finland, 0.57, is used as the cyclical 
elasticity.45

44 With respect to 2007, the difference between real-time estimates calculated using the Commission´s indicator series and 
those using the new orders series is approx. 0.5 percentage points.
45 However, the Economic Policy Council (2015) estimates that, without the effect of the pension funds, the coefficient may 
be only 0.19.

Table 4   Comparison of real-time total factor productivity gap estimates to the ex post estimates

The unit of measurement is the difference between the ex post estimate and the real-time estimate of 
total factor productivity gap as percentage units of potential output. (t) refers to the estimate of the 
endpoint of the time series and (t-2) to the estimate for two years preceding the endpoint in relation 
to the corresponding ex post estimate.
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Mean Standard  
deviation 

Boundaries
Lower Upper

τ 8 4 2 32
A 0.42 0.17 NA NA
 0.015 0.01 0.00 0.03
ρ 0.80 0.24 0.00 0.99
β 1.40 0.71×V 0.00 5.00

 U  0.00 0.03×V -0.10 0.10
 0.01 0.40×V -0.99 0.99

 
Table 3   The common prior distributions used by the Commission 

 
 

  TFP gap TFP gap
  (t - ex post)* (t-2 - ex post)* 

1989 -1.73 -1.20
1993 0.79 0.28
1997 1.68 0.38
2000 0.51 0.38
2003 -0.45 0.58
2007 -3.23 -0.98
2009 -1.49 0.09

* Percentage units of potential output.
 
Table 4  Comparison of real-time total factor productivity gap estimates to the ex post estimates 

The unit of measurement is the difference between the ex post estimate and the real-time estimate of 
total factor productivity gap as percentage units of potential output. (t) refers to the estimate of the 
endpoint of the time series and (t-2) to the estimate for two years preceding the endpoint in relation to 
the corresponding ex post estimate. 

 
 

  The estimated budgetary 
effect (% of GDP) 

The estimated cumulative 
budgetary effect (% of GDP) 

  Perotti Current estimate Perotti Current estimate 
1992 0.00 % 1.19 % 0.00 % 1.19 % 
1993 0.00 % 2.56 % 0.00 % 3.76 % 
1994 2.27 % 0.29 % 2.27 % 4.05 % 
1995 -0.09 % 0.18 % 2.18 % 4.23 % 
1996 1.75 % -0.46 % 3.93 % 3.77 % 

 
Table 5   The effects of the changes on the revenue basis of the entire public economy in the 1990s. 38 



Figure 8 shows alternative structural balance estimates as well as a non-adjusted balance.46 I have 
begun by calculating the ex post estimate of the cyclical adjustment on the basis of the Commission´s 
autumn 2014 forecast, in order to estimate the output gap (ex post cyclically adjusted balance (Com-
mission). Secondly, I have adjusted the output gap in the manner recommended in this report, i.e. I 
have based structural unemployment on the maximum likelihood estimate by adjusting the output gap 
estimate of the Commission´s forecast using the difference between Model 1 and Model 2 (ex post es-
timate after changing structural unemployment). Thirdly, I estimated the functioning of the indicator in 
real time. With respect to year 7, shown above, (1989, 1993, 1997, 2001, 2003, 2007 and 2009), I adjust 
the output gap estimates I recommended by changing the ex post estimate of total factor productivity 
(Model 5) and structural unemployment (Model 2) to real-time estimates (real-time cyclically adjusted 
balance).47

First, I examine the ex post estimates of the structural balance. When examining the recession at 
the beginning of the 1990s, it can be observed that ex post estimates are rather pro-cyclical, particularly 
when a crisis has emerged. The budget balance weakened by nearly 6 percentage points within a few 
years when the crisis broke out at the beginning of the 1990s. The proposed change in the method of 
calculating structural unemployment would have an effect of approximately 1 percentage point for 
periods of crisis.

In terms of implementing fiscal policy, the effect is not as large in relation to the present crisis. 
For example, a change in the calculation method of structural unemployment in 2016 would have an 
effect of approx. 0.02 percentage points on the structural balance. At the same time, however, it should 
be pointed out that the amount is considerable when expressed in euros: proportioned to the GDP ap-
prox. EUR 400 million.48

On the other hand, a major issue probably lies in the considerable effect of real time on the indica-
tor’s functioning. When estimates of total factor productivity and structural unemployment are based 
on data which takes no account of the trend for future years, the structural balance proves considerably 

46 Ameco database, early spring 2014.
47 I make the adjustment by eliminating the difference between the ex post and real-time estimate for both components from 
the output gap. Here, I make no comment on the cyclical adjustment of other output gap components, such as the participation 
rate. In the estimates, the GDP and nominal deficit estimates are ex post.
48 However, the estimate is also affected by the λ parameter of the HP filter. If the parameter value is set at 6.25, the effect for 
2016 is approx EUR 200 million.

2009 -5.2 -2.94651 -2.53164 0.414875 -1.06526 1.022073 0.140187 0.704776 -9.8 2007 6.9 7.905137 9.085705 -0.42394
2010 -2.6 -1.46375 -2.62106 -1.15731 -1.37837 2008 6.4 7.832857 8.921388 -0.39089
2011 -0.3 -0.14465 -1.0154 -0.87075 -1.04588 2009 8.2 8.010829 8.775761 -0.27469
2012 -1.7 -0.96827 -2.10279 -1.13452 -1.23929 2010 8.4 7.997177 8.612747 -0.22105
2013 -2.8 -1.60519 -2.41779 -0.8126 -0.83745 2011 7.8 7.960205 8.447899 -0.17513
2014 -3.1 -1.76327 -2.661 -0.89773 -0.84681 2012 7.7 8.000017 8.291786 -0.10477
2015 -2.7 -1.51231 -2.47177 -0.95946 -0.85107 2013 8.2 8.072163 8.141366 -0.02485
2016 -1.7 -0.94559 -2.15791 -1.21232 -1.05106 2014 8.6 8.134683 7.992864 0.050927
2017 -1.1 -0.63039 0.630395 0.630395 2015 8.5 8.143929 7.842099 0.108387
2018 -0.6 -0.3152 0.315197 0.315197 2016 8.3 8.140988 7.691934 0.161255
2019 0.0 0 0 0
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more pro-cyclical. In real time, the structural balance has deviated materially from the ex post estimate 
in two of the three expansions in recent decades (1989, 2000, 2007). The structural balance would be 
overestimated by approx. 1.3 percentage points with respect to three business cycle peaks, on average. 
In addition, the real-time structural balance underestimated the deficit component due to the economic 
crisis when the crisis of the early 1990s had already begun. For example, the 1993 ex post estimate of 
the structural contribution to the total deficit would have been approx. 35 per cent, while the real-time 
estimate would have been approx. 60 per cent.

It should be noted, however, that the real-time results presented are not without problems. Firstly, 
the real-time estimate of the present output gap may underestimate the accuracy of the Commission´s 
estimate, as the Commission uses forecasts of the trend for future years to support the estimate. If the 
forecasts are informative regarding cyclical change, they can improve the model´s accuracy. On the 
other hand, revisions may have been made to the data, which the truncation of ex post data does not ac-
count for. Finally, it should be noted that an estimate of the real-time gap takes no account of the effect 
of changes in other output gap components (such as participation rate).

 The previous literature indicates, however, that the differences between realised forecasts and 
quasi real-time estimates such as those now shown are minor. Using the same method, Kuusi (2014) 
compared estimated output gaps with the real estimates by the Commission and found that the results 
obtained using this method did not materially deviate from each other. The average difference in the 
output gap estimates was approx. 1/2 of a percentage point between 2006 and 2012, equalling an ef-
fect of approx. 1/4 of a percentage point in the structural deficit. Virkola (2013), too, examined the 
Commission´s revisions in respect of 2007 and observed that real ex post revisions to the output gap 
in Finland were on the same scale as the estimates currently shown, i.e. approximately 5 percentage 
points.
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5	 Discretionary	alternatives	and	 
	 an	assessment	of	 
	 methodological	differences

Based on the previous chapter, it is clear that problems arise when using an output gap-based structural 
balance as a fiscal policy indicator. If an indicator which is, in principle, independent of economic 
cycles varies in a pro-cyclical manner in the absence of decisions that are clearly influencing its behav-
iour, its use could easily lead to pro-cyclical fiscal policy. This is particularly problematic in light of the 
various reasons put forward for the failure of cyclical adjustment to function correctly. These reasons 
could relate to issues such as the difficulty of assessing tax base development by means of the output 
gap or, indeed, of measuring the output gap.

In the following, I will examine alternative methods of using the expenditure benchmark and 
a bottom-up assessment to assess the output gap-based structural balance. I will begin by presenting 
the data used and continue by assessing discretionary fiscal efforts through the application of various 
method-related assumptions. I will then compare the output gap-based structural balance and alterna-
tive indicators purely from the perspective of an assessment of changes in fiscal policy: Would these 
have provided a consistent historical view of fiscal policy changes? I will also examine the reasons for 
any differences identified. Finally, I will evaluate the methods in question with reference to the require-
ments set by the EU’s fiscal policy regulations, and will discuss the limitations that their use may have 
imposed, historically, on Finland’s fiscal policy.

5.1	 An	assessment	of	the	scale	of	discretionary	measures

Data
In order to conduct a historical assessment of alternative indicators, we need information on the rev-
enue-related policy changes implemented in the public finances (including central government, the 
municipalities and social funds).

With respect to central government finances, the data I have collected for this report includes 
information on the estimated effects of changes in the tax policy as provided by the Financial Status 
Reports 1977–2002. Since 2002, the related reports have no longer been available in the same format. 
I have therefore evaluated changes in tax policy in the light of the Government’s budget proposals for 
2003–2008. With respect to the years 2009–2014, I have received the necessary information from the 
Ministry of Finance. The Ministry’s data also includes information on various types of deductions con-
cerning the public sector as a whole.49

In addition to state taxation, I examine the effects of policy changes made in general government 
finances. With respect to the years 2009–2014, I have used the evaluations of the Ministry of Finance. 

49 For the purposes of this report, I continued to count the inflation adjustments made to the income tax scale as part of the ef-
fects of changes in the revenue base. This is balanced out in the subsequent analysis of discretionary fiscal efforts, since account 
is taken of inflation in the applied reference growth in expenditure. I also examined various alternative ways of accounting for 
inflation, but these did not fundamentally affect the results of this report.
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With respect to the preceding years, 1977–2008, because I could find no direct estimates of the effects 
of changes made in the criteria for charges on revenues, I used the observed changes in charge percent-
ages as the basis for the effects of such decisions.

I evaluated revenue estimates for local government finances on the basis of changes in the weight-
ed average local income tax rate and the real estate tax rate50. I calculated the euro-denominated effect 
of the change by multiplying the change in the tax base by the tax bases for the previous year, which in 
the case of local income tax means private income and in the case of real estate tax the taxable value of 
real estate. With respect to social insurance funds, I evaluated the changes in question on the basis of 
average social insurance contributions (employer’s child benefit, accident, health, national pension, un-
employment and TEL contributions and employee’s unemployment and TEL contributions), expressed 
as percentages of the payroll. I multiplied the change in these by the previous year’s total payroll.

I have combined the changes into a single set of data and classified them into five main groups: 
personal taxation, corporate taxation, indirect taxation, social insurance contributions and other fees.

Although I will present my evaluations in various contexts throughout this report, I will begin 
here by comparing them to a number of other evaluations of discretionary policy changes affecting 
Finland. Perotti (2011) assessed discretionary total changes on the revenue side during the 1990s crisis. 
Various sources suggest that the estimated cumulative budgetary effect in 1992–1996 was approxi-
mately 3.9 per cent of GDP (Table 5).

My own estimates, as a whole, are very similar (approximately 3.8 per cent of GDP), but differ 
with respect to timing, which suggests the need to investigate the reasons for these differences. With 
respect to the year 1992, the current assessment is particularly affected by the tightening of energy 
taxation.. Furthermore, the increase in social insurance contributions amounting to 2 per cent of the 
payroll had a 0.8 percentage point effect on income growth. With respect to 1993, there is an even 
greater difference. In that year, the employer’s and employee’s social insurance contributions increased 
by 3.6 and 1.6 per cent of the payroll, respectively. These decisions increased revenues by almost 2.3 
per cent of GDP. Furthermore, the adoption of the real estate tax increased the tax burden considerably. 
Meanwhile, the sources available today make no mention of a discretionary increase in revenues of a 
corresponding size after the year 1994.

Despite the differences between my assessments and those of Perotti (2011), both evaluations 
reinforce the impression that the revenue basis has a major impact on the overall balance of the public 
finances. However, the results differ from earlier evaluations by the IMF (see Perotti, 2011), according 
to which the public finances were not improved by increasing revenues but by cutting expenditure. I 
will return to expenditure assessment later in this chapter.

I will also compare the revenue basis estimates provided by the Ministry of Finance to the Com-
mission’s figures for 2010–2014, which are available in the AMECO database (the UDMGCR vari- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

50 After the adoption of the real estate tax in 1993; for the years prior to that I evaluated the street maintenance fee.

Table 5   The effects of the changes on the revenue basis of the entire public economy in the 1990s
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Mean Standard  
deviation 

Boundaries
Lower Upper

τ 8 4 2 32
A 0.42 0.17 NA NA
 0.015 0.01 0.00 0.03
ρ 0.80 0.24 0.00 0.99
β 1.40 0.71×V 0.00 5.00

 U  0.00 0.03×V -0.10 0.10
 0.01 0.40×V -0.99 0.99

 
Table 3   The common prior distributions used by the Commission 

 
 

  TFP gap TFP gap
  (t - ex post)* (t-2 - ex post)* 

1989 -1.73 -1.20
1993 0.79 0.28
1997 1.68 0.38
2000 0.51 0.38
2003 -0.45 0.58
2007 -3.23 -0.98
2009 -1.49 0.09

* Percentage units of potential output.
 
Table 4  Comparison of real-time total factor productivity gap estimates to the ex post estimates 

The unit of measurement is the difference between the ex post estimate and the real-time estimate of 
total factor productivity gap as percentage units of potential output. (t) refers to the estimate of the 
endpoint of the time series and (t-2) to the estimate for two years preceding the endpoint in relation to 
the corresponding ex post estimate. 

 
 

  The estimated budgetary 
effect (% of GDP) 

The estimated cumulative 
budgetary effect (% of GDP) 

  Perotti Current estimate Perotti Current estimate 
1992 0.00 % 1.19 % 0.00 % 1.19 % 
1993 0.00 % 2.56 % 0.00 % 3.76 % 
1994 2.27 % 0.29 % 2.27 % 4.05 % 
1995 -0.09 % 0.18 % 2.18 % 4.23 % 
1996 1.75 % -0.46 % 3.93 % 3.77 % 

 
Table 5   The effects of the changes on the revenue basis of the entire public economy in the 1990s. 

42 



able). Table 6 shows that the estimates for the years 2012–2014 are very similar, whereas the previous 
estimates for 2010 and 2011 differ somewhat from the data used in this study.

Finally, I would like to point out that evaluating the effects of changes in the revenue basis is 
not easy. Effect assessments are typically static by nature, i.e. they do not take account of the dynamic 
multiplier effects that discretionary measures tend to have, as actors in the national economy react by 
adjusting their operations. When multiplier effects are taken into account, the effects of revenue basis 
decisions may fundamentally differ from those given in static assessments, since multiplier effects tend 
to be significant during crises (Finland’s Economic Policy Council, 2015). With respect to the applica-
tion of the expenditure benchmark and bottom-up evaluation, no clear policy has yet been set on how 
to take account of multiplier effects.51

Furthermore, some uncertainty is involved in the timing of the effects of the decisions. Decisions 
made at a certain point often affect state revenue or expenditure with a time lag. For example, due to the 
time lag in the settlement of accounts, changes in tax rates usually affect tax revenue in full only in the 
second effective year. Decisions are sometimes made to implement changes in future years. Moreover, 
many decisions are made for a fixed term, after which they no longer affect the balance of the public 
finances.52

In addition to the evaluation of changes in the revenue basis, I have collected other variables 
needed for the calculation of alternative discretionary measures. Potential output growth estimates 
for 2011–2014 are based on reference values provided by the Commission to the individual member 
states53. Potential output growth estimates for 2002–2010 are based on the estimates made by the Com-
mission in the autumn of the same year, by applying the production function method. Potential output 
growth estimates for 1989–2001 are based on the estimates made by the OECD at the end of the same 
year on average growth for the following two years and the preceding five years. With respect to the 
1980s, I have estimated potential output growth on the basis of the average five-year growth forecast 
made by ETLA (the Research Institute of the Finnish Economy) in the same year.

Graph 9 displays a time series of the reference growth rate for the period 1984–2014. Graph 
9 shows that the reference growth rate changed rather moderately during the economic crisis of the 
1990s, whereas during the present crisis even the Commission’s long-term growth estimates have been 
rather gloomy. This is due to the prolongation of the crisis and weak growth expectations for both Fin-
land and the rest of Europe.

With respect to the expenditure benchmark, I will use the GDP and inflation projections as infla-
tionary series. For the years 2001–2014, these are the European Commission’s forecast averages from 
the previous year’s spring and autumn. For the years prior to that, I will use the previous year’s average 

51 However, the data also enables the assessment of the dynamic effects of changes, and such an assessment should be used as 
the basis of an effects analysis in the future.
52 I have attempted to eliminate such fixed-term decisions from the data.
53 With respect to 2011–2014, the estimates are based on forecasts made by the European Commission in the autumn of 2011 
(1.4% for Finland) and, with respect to 2014, on a forecast made by the Commission in the autumn of 2013 (0.8% for Finland).

Table 6   The effects of the changes on the revenue basis of the entire public economy in the 2010s
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The estimated budgetary effect 

(% of GDP) 
  Commission Current estimate 

2010 0.52 % -0.46 %
2011 0.27 % 0.59 %
2012 0.27 % 0.32 %
2013 0.96 % 0.95 %
2014 0.39 % 0.40 %

 
Table 6   The effects of the changes on the revenue basis of the entire public economy in the 2010s. 

 
 

 

 
2004-
2007

2008-
2010

2011-
2013

Commission -0.90 -1.70 0.20
Current estimate -0.76 -1.49 0.36

 
 
Table 7  Current estimates and the evaluations of the European Commission (2013B, Table III.2.1) of 
discretionary fiscal effort for the years 2004–2013 based on the bottom-up method. If the indicator is 
positive by 1 percentage point, the growth rate of expenditure (with an adjusted expense aggregate 
and taking the revenue side into account), is estimated to be so slow that the budgetary position is 
strengthened on a discretionary basis by 1 percentage point. 

 43



Real reference growth rate of potential GDP
1984 3
1985 2.5
1986 2.5
1987 2.5
1988 2.5
1989 2.847735
1990 3.078166
1991 2.720014
1992 2.555255
1993 2.010939
1994 1.806585
1995 1.533057
1996 1.65621
1997 1.858782
1998 2.601539
1999 2.700347
2000 3.440289
2001 3.325588
2002 3.586987
2003 3.143337
2004 2.949263
2005 3.059171
2006 3.175757
2007 2.874385
2008 2.572895
2009 1.491259
2010 1.867425
2011 1.4
2012 1.4
2013 1.4
2014 0.8
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inflation forecasts made by the Ministry of Finance. With respect to bottom-up evaluation, I will use 
the actual change in the GDP price.

For the other variables, I have followed the principle of trying to find the longest time series pos-
sible in order to enable a historical assessment. As expenditure series, Gt, I have selected a time series, 
published by the IMF, for general government total expenditure because this covers the longest period 
from the early 1980s onwards.54 In addition, I have used the Ministry of Social Affairs and Health’s 
information on unemployment expenditure in the form of the variable Utnd, which I will eliminate from 
the expenditure aggregate related to the bottom-up evaluation and, with respect to the expenditure 
benchmark, from the expenditure aggregate related to cyclical unemployment expenditure. As interest 
expenditure, I will use the time series given for property expenditure55. The amount of public invest-
ment is based on the figures obtained from the National Accounts.

In order to enable comparability between the results, I will also use the alternative variables which 
the Commission applies in its assessments. From the AMECO database, I have collected series for 
general government expenditure (UUTGE), interest expenditure (UYIGE) and investments (UIGGO). 
However, expenditure aggregates cannot be calculated on the basis of these for the years before 1999.

The data on Finland’s shares of EU structural funds is based on the data for 2010–2014 obtained 
from the audit memorandum56 prepared by the National Audit Office of Finland regarding compliance 
with the Stability and Growth Pact. Due to lack of preceding observations, I will set these to zero 
prior to the year 2010. Likewise, I will not assess the amount of non-recurring items since the related 
evaluations are not available for the entire period in question. In any case, since they have also been 
eliminated from the output gap-based structural balance indicator presented by the Commission, they 
are not essential for comparison purposes.

54 World economic outlook 2014: General government total expenditure. The corresponding estimate by the European Com-
mission begins as late as 1995 and that of Statistics Finland in 1990.
55 The amount of property expenditure is derived from the table “General government expenditure by function” by Statistics 
Finland (S13, G0, D4K) 1990–2012. For 1984–1989, I will estimate the amount of property expenditure on the basis of the se-
ries “Government net interest expenses” published by the OECD. The figures for 2013–2014 originate in the AMECO database 
(interest expenses).
56 Data for the audit memorandum prepared in 2014 by the National Audit Office of Finland regarding compliance with the 
Stability and Growth Pact.

Graph 9   Real reference growth rate of the potential GDP
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An assessment of the method and volume of discretionary fiscal efforts
In the following, I will examine discretionary fiscal efforts on the basis of the expenditure aggregate 
alternatives presented above and the various inflation expectations related to them. In the analysis, I 
will apply a nominal assessment of discretionary fiscal efforts based on the DFE indicator (equation 
19). Although a similar comparison could be achieved by performing a real assessment of the efforts, 
as in connection with the expenditure benchmark (see Chapter 3.2), here I will focus on a nominal 
amount, which I will later compare to the change in the nominal structural balance.57 With respect to 
the expenditure benchmark, I will leave the real comparison between the change in expenditure aggre-
gate and reference growth to a subchapter dealing with the reference values given in EU fiscal policy 
regulations. In the next subchapter, I will also examine the change in discretionary fiscal efforts during 
economic cycles, including in relation to the real reference complying with the expenditure benchmark.

Graph 10 gives assessments of the discretionary fiscal effort based on different assumptions, and 
the two components of change (see equation 19): the effect of changes in the revenue basis, DFET

R, and 
the growth in expenditure in relation to the medium-term change in the potential nominal GDP, DFEt

E, 
used as a reference. When applying equation 19 to the expenditure benchmark, I used inflation projec-
tions as the inflation variable, as well as the change in the expenditure aggregate based on this (equation 
17). With respect to the bottom up method, I applied actual inflation and the expenditure aggregate as 
defined in equation 18. For the sake of clarity, the graph shows the evaluations in cumulative form. This 
means that developments occurring during a certain part of the entire time period indicate the average 
effect of measures on the budget balance.58

On the basis of Graph 10, we should make some observations on how well the method functions. 
Firstly, based on this method, Finland’s fiscal policy, as measured in terms of discretionary fiscal effort, 
was rather different during the two key economic crises of recent decades: the recession of the early  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

57 In addition, with respect to the expenditure benchmark, we can see that a real comparison and a nominal comparison pro-
duce almost identical results. In appendix 3, I have calculated the change in the budget balance in accordance with the expendi-
ture benchmark. This is derived from a real deviation of the expenditure aggregate from the GDP reference growth figure (ex-
cluding the medium-term objective’s effect on the reference):      . On the other hand, I have calculated the ef-
fect of a corresponding deviation, measured using the DFE indicator (as indicated below) on the budget balance. The results are 
very similar, and the difference between the effect estimates is of the same order as the inflation percentage.
58 Average values during the current crisis have been presented by the European Commission (2013B) and Carnot and de Cas-
tro (2015).
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Total effect, expenditure benchmark

Total effect, bottom up assessment

Graph 10   Assessments of the discretionary fiscal effort based on different assumptions, and the rev-
enue and expenditure components

If the indicator is positive by 1 percentage point, the growth rate of expenditure (with an adjusted 
expense aggregate and taking the revenue side into account), is estimated to be so slow that the 
budgetary position is strengthened on a discretionary basis by 1 percentage point.
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Tarkastelen seuraavaksi päätösperäisten toimenpiteiden suuruutta edellä esitettyjen 

menoaggregaattivaihtoehtojen ja niihin liittyvien erilaisten inflaatio-oletusten perusteella. Analyysissä 
käytän DFE -mittariin perustuvaa nimellistä arviota toimenpiteiden määristä (yhtälö 19). Vaikka 
periaatteessa samanlaiseen vertailuun voitaisiin päästä myös arvioimalla määriä reaalisesti, kuten 
menosääntöä käytettäessä (ks. luku 3.2), tässä keskityn nimelliseen määrään, jota vertaan myöhemmin 
nimellisen RRA:n muutokseen.57 Menosääntöön liittyvän reaalinen vertailu menoaggregaatin muutoksen 
ja referenssikasvun välillä jätän EU:n finanssipoliittisten sääntöjen viitearvoja käsittelevään alalukuun. 
Seuraavassa alaluvussa tarkastelen lisäksi toimenpiteiden määrän muutosta suhdanteissa myös suhteessa 
menosäännön mukaiseen referenssiin reaalisena. 

 
Kuva 10 esittää eri oletusten mukaiset arviot päätösperäisten toimenpiteiden määrästä, sekä sen 

kaksi komponenttia (ks. yhtälö 19): tuloperusteiden muutoksien vaikutus, �����, ja menojen kasvun 
suhteessa referenssinä toimivaan nimelliseen BKT:n keskipitkän aikavälin potentiaalin muutokseen, 
�����. Sovellettaessa yhtälöä 19 olen käyttänyt menosäännön tapauksessa inflaatiomuuttujana 
inflaatioennusteita ja sen mukaista menoaggregaatin muutosta (yhtälö 17), kun taas Bottom up -
menettelyn tapauksessa inflaatio on toteutunut ja menoaggregaatti määritellään yhtälössä 18. Kuvassa 
arviot on esitetty selkeyden vuoksi kumulatiivisena. Silloin tietyn ajanjakson aikana tapahtunut kehitys 
suhteessa ajanjakson pituuteen kertoo toimenpiteiden keskimääräisen vaikutuksen rahoitusasemaan.58 

 

 

Kuva 10 Rahoitusaseman muutos kahdella menetelmällä mitattuna sekä muutoksen tulo- ja 
menokomponentit. Kuvassa yhden yksikön kasvu merkitsee päätösperäisten toimenpiteiden määrän 

                                                 
57 Menosäännön osalta voidaan myös havaita, että reaalinen ja nimellinen vertailu tuottavat lähes 
identtisen tuloksen. Liitteessä 3 olen laskenut menosäännön mukaisena rahoitusaseman muutoksen, joka 
syntyy menoaggregaatin reaalisesta poikkeamasta BKT:n referenssikasvusta (ilman KAT:n vaikutusta 

referenssiin): ( �������
−	��

�����
����

)/(����). Toisaalta olen laskenut DFE:llä mitattuna (seuraavassa esitetyllä 

tavalla) vastaavan poikkeaman vaikutuksen rahoitusasemaan. Tulokset ovat hyvin samankaltaisia ja 
vaikutusarvioiden ero on inflaatioprosentin mittaluokkaa. 
58Keskiarvoja nykykriisin aikana esittelevät Euroopan komissio (2013B) ja Carnot & de Castro (2015). 
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1990s and the global financial crisis that began in 2007. Towards the end of the 1980s, fiscal policy 
was looser than prior to the present crisis. On the other hand, when the 1990s crisis began, fiscal policy 
was tightened fairly quickly and efficiently, whereas a tighter fiscal policy only began in 2011 during 
the present crisis. On the contrary, fiscal policy was stimulative during the initial stages of the present 
crisis.

Secondly, based on the observations made, the expenditure aggregates which were calculated 
differently and applied to both the expenditure benchmark and the bottom-up evaluation, would have 
functioned similarly in different cyclical situations.59 The adjustment items for different types of ex-
penditure have a relatively minor effect on the resulting interpretation of fiscal policy developments. 
On the other hand, the differences between the assessments are almost fully attributable to different 
inflation variables.60 Similarity is particularly important because no cyclical adjustment was made for 
unemployment expenditure in the case of the simpler bottom-up evaluation.

We can see that the inflation variables applied make the assessments somewhat cyclical, although 
the inflation projections used for the expenditure benchmark reduce the effect of inflation somewhat, 
particularly with regard to the end of the 1980s. Both indicators allow for strong growth in expenditure 
during periods of high inflation, while during periods of low inflation the need may arise to make addi-
tional cuts in public expenditure. On the other hand, taking account of inflation adjustments in income 
tax rates as a change in the revenue basis has, to some extent, the opposite effect. Even if the effect of 
the inflation indicator is no longer as great as during the crisis of the 1990s, it seems, in any case, that 
from the viewpoint of fiscal policy steering the use of a more stable, longer-term inflation indicator 
(similarly to the GDP reference growth) would be advisable, alongside the removal of inflation adjust-
ments from decisions on the revenue basis.61

Furthermore, the results are fairly dependent on the potential GDP reference growth rate se-
lected. With respect to the crisis of the early 1990s, my evaluation of the extent of balancing measures 
produces a larger figure than that of Perotti (2011), for example, who, on the basis of a discretionary 
assessment, concluded that hardly any expenditure cuts were made. In this respect, the assumption that 
expenditure policy remained unchanged becomes pivotal. In the method applied by the European Com-
mission, growth in expenditure is scaled to the growth rate of potential output, whereas Perotti (2011) 
evaluates only discretionary changes.

From the viewpoint of fiscal policy steering, the assumption that a neutral fiscal policy keeps 
expenditure as a proportion of potential constant – if no new revenue-related decisions are made – ap-
pears to be a sensible starting point. However, it should also be pointed out that, from this viewpoint, 
the present reference values are not necessarily the best possible ones. In practice, the reference values 
set for Finland, for example, for the years 2014–2016 are based on the potential output growth forecasts 
made in early 2013, while said forecasts have since continuously weakened. On the other hand, long-
term potential output growth forecasts are solely based on the Commission’s output gap method. From 
the viewpoint of fiscal policy steering, it may be sensible to switch to growth forecasts that are updated 
more frequently and that combine various methods.

Finally, it should be noted that the observations presented here are rather close to the earlier as-
sessments of discretionary fiscal effort based on the bottom-up method. Table 7 compares the evalua-
tions of the European Commission (2013B, Table III.2.1) for the years 2004–2013. It appears that the 
evaluations of this study are 0.17 percentage points more positive on average.62

59 When we compare the expenditure benchmark calculated using the AMECO variables to that calculated using the long-term 
data, we can see fairly significant differences arising from the chosen variables. For example, the long-term data suggests that fis-
cal policy tightened by an average of 0.02 percentage points more per year in 2000–2014.
60 In connection with the bottom-up evaluation, I will apply actual inflation but for the expenditure benchmark I will apply in-
flation projections.
61 It should also be noted that inflation forecast errors have been fairly large recently, which may weaken the applicability, in 
practice, of the methods in question.
62 For example, the differences concerning the years 2011–2013 may be attributable to the fact that, in my study, the average 
effects of changes in the revenue basis were 0.12 percentage points higher than in the Commission’s data.
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5.2	 The	 effect	 of	 economic	 cycles	 on	 fiscal	 policy	 as	 measured	 by	 structural	 
	 balance	and	discretionary	fiscal	effort

Graph 11 combines information presented in previous chapters on the functioning of the various fiscal 
policy indicators, and compares these indicators. The graph shows the output gap-based structural bal-
ance indicator, based on an ex-post and real-time evaluation.63 With respect to these, the change in fiscal 
policy can be evaluated on the basis of the changes in the budgetary position between different years. 
As the cyclical adjustment of the budgetary position eliminates the cost effect of cyclical automation, 
the remaining part of the change in the structural balance should, in principle, be discretionary.

The graph also shows discretionary fiscal effort calculated in accordance with the variable as-
sumptions applied in the expenditure benchmark and bottom-up assessment. With respect to these, I 
will also measure the change in fiscal policy using the cumulative development in the afore-defined  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

63 The ex-post evaluation is an ex-post evaluation of the structural balance net of structural unemployment, which is present-
ed in more detail in subchapter 4.3. Compared to the ex-post evaluation, the real-time evaluation corresponds to a structural bal-
ance that adjusts ex-post data in the manner presented in the same subchapter.

Graph 11  The output gap-based structural balance, and discretionary fiscal effort calculated in accord-
ance with the variable assumptions applied in the expenditure benchmark and bottom-up assessment
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The estimated budgetary effect 

(% of GDP) 
  Commission Current estimate 

2010 0.52 % -0.46 %
2011 0.27 % 0.59 %
2012 0.27 % 0.32 %
2013 0.96 % 0.95 %
2014 0.39 % 0.40 %

 
Table 6   The effects of the changes on the revenue basis of the entire public economy in the 2010s. 

 
 

 

 
2004-
2007

2008-
2010

2011-
2013

Commission -0.90 -1.70 0.20
Current estimate -0.76 -1.49 0.36

 
 
Table 7  Current estimates and the evaluations of the European Commission (2013B, Table III.2.1) of 
discretionary fiscal effort for the years 2004–2013 based on the bottom-up method. If the indicator is 
positive by 1 percentage point, the growth rate of expenditure (with an adjusted expense aggregate 
and taking the revenue side into account), is estimated to be so slow that the budgetary position is 
strengthened on a discretionary basis by 1 percentage point. 

Table 7   Current estimates and the evaluations of the European Commission (2013B, Table III.2.1) of 
discretionary fiscal effort for the years 2004–2013 based on the bottom-up method. If the indicator is 
positive by 1 percentage point, the growth rate of expenditure (with an adjusted expense aggregate 
and taking the revenue side into account), is estimated to be so slow that the budgetary position is 
strengthened on a discretionary basis by 1 percentage point.
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DFE indicator, as in the previous subchapter.64 When this method is applied, a one percentage point 
increase in the DFE indicator improves the structural balance by one percentage point. The cumulative 
change, on the other hand, indicates the change in the budgetary position within a certain time period, 
similarly to the cumulative change in the structural balance.65

Graph 11 shows that the structural balance is more pro-cyclical than the discretionary fiscal effort, 
particularly in real time. Its interpretations are occasionally problematic. Before the outbreak of each 
of the two major crises, the structural balance, as measured in terms of the output gap, was exception-
ally strong, but deteriorated rapidly at the outbreak of the crisis. For example, in the crisis of the early 
1990s, fiscal policy as measured by the output gap-based structural balance would have been funda-
mentally looser than the policy implemented in the late 1980s.

Alternative measurement methods suggest that no corresponding strengthening in the public fi-
nances occurred prior to the crisis of the early 1990s. On the other hand, rising inflation in the late 
1980s somewhat increases the cyclicity of alternative methods.66 After the outbreak of the crisis, fiscal 
policy was tightened rapidly from 1992 onwards up to the end of the 1990s. By comparing the results 
to the development of the output gap-based structural balance, we can see that, on the basis of the 
latter, the tightening in fiscal policy did not begin until after the mid-1990s. Meanwhile, fiscal policy 
developments from the latter part of the 1990s until the early 2000s are similar, although the alternative 
methods indicate a more extensive tightening of fiscal policy in the 1990s than that suggested when I 
use the output gap method.

Prior to the financial crisis that began in 2007, the structural balance measured based on the real-
time indicator strengthened more extensively than when measured based on the discretionary fiscal 
effort and the change in the ex-post structural balance. Thus, a real-time structural balance could have 
enabled the loosening of fiscal policy: Within the framework of a strong structural balance, there could 
have been room for weakening the balance. Measured using all indicators, fiscal policy was stimula-
tive at the initial stage of the present crisis, but from 2011 onwards the indicators diverge again as the 
discretionary fiscal effort indicator suggests a 2–3 percentage point tightening of fiscal policy in 2010–
2014, whereas the structural balance indicator shows hardly any signs of improved public finances. At 
this point, I will no longer differentiate between the real-time and ex-post structural balance.

In order to illustrate the difference between the indicators, in a scatter plot I have also compared 
the ex-post assessment of a cyclical change to the change in various fiscal policy indicators in 84–89, 
89–93, 93–97, 97–00, 00–03, 03–07 and 07–09.67 When assessing the change in the structural balance, 
I will apply the output-gap assessment based on the Commission’s method which I have proposed, both 
ex post and in real time. Furthermore, as an indicator of discretionary measures I will apply the change 
in the DFE indicator produced using the bottom-up assessment method, to which the (ex-post) cyclical 
adjustment of unemployment is not applied. Thus, in principle this method provides a real-time view 
of fiscal policy, even though the results may have been affected by ex-post data revisions of the various 
variables.

Graph 12 shows how, according to the real-time structural balance, a change in the fiscal stance 
would have been strongly dependent on the economic cycle. Based on the line connecting up the ob-
servation points, a one percentage-point growth in the output gap would have weakened the structural 
balance by approximately 0.65 percentage points. Meanwhile, the bottom-up assessment method does 

64 In the comparison with a nominal structural balance, I have applied a nominal assessment of the discretionary fiscal effort. 
However, it is worth mentioning that a real assessment based on the expenditure benchmark is very close to the nominal assess-
ment (appendix 3). I will discuss the real assessments of the expenditure benchmark at the end of this subchapter.
65 The European Commission (2013B) and Carnot and de Castro (2015) have reported an average growth rate equal to the cu-
mulative growth rate divided by the length of the time period.
66 It should also be noted that the expenditure benchmark related to the corrective arm of the Stability and Growth Pact (SGP), 
the elements of which are calculated in real time without a specific cyclically adjusted unemployment expenditure, functions very 
similarly to the expenditure benchmark related to the preventive arm of the SGP, particularly when account is taken of the cycli-
cal behaviour of inflation.
67 With respect to the first time period, 1984–1989, no estimate of the change in the real-time structural balance is available, 
but the significant surplus observed in 1989 indicates pro-cyclical behaviour during this time period too.
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not indicate a clear connection between the cyclical change and indicator developments. This suggests 
that fiscal policy was, on average, neutral and, following the outbreak of the crisis of the 1990s, even 
counter-cyclical (see the observation point for the years 89–93, which indicates the largest decline in 
the output gap).

Similarly to the European Commission (2013B) and Carnot and de Castro (2015), I will also 
compare the developments in the structural balance net of interest expenses with the bottom-up meth-
od. After netting interest expenses, the differences between the indicators are more clearly attributable 
to methodological factors, such as different cyclical adjustments of revenue and expenditure items and 
a different method of calculating the potential output growth rate. After netting interest expenses asso-
ciated with the real-time cyclically-adjusted structural balance, the observed change indicates that the 
interest expenses explain around 15 per cent of the cyclical changes in the real-time structural balance, 
while the rest is explained by methodological differences.

Furthermore, I will perform a sensitivity analysis in order to assess the real cyclicality of discre-
tionary fiscal effort in accordance with the expenditure benchmark. I will calculate the effort in relation 
to the GDP           in the manner explained in chapter 3.2.68 My alternative viewpoint is 
ex post. First, I will evaluate the connection between the change in the real discretionary fiscal ef-
fort, which complies with the expenditure benchmark based on an ex-post unemployment estimate, 
and the change in the output gap. Then, I will compare the results with the corresponding connection 
between the output gap and the ex-post change in the structural balance (with and without interest 
expenses).69 An ex-post assessment will enable an annual analysis and I will use a statistical model 
in which various fiscal policy indicators are explained based on the production gap in 1985–2014.

68 At this point, I will not vary the reference growth rate for the expenditure benchmark, but keep it unchanged regardless of 
whether or not the medium-term objective has been achieved.
69 However, it should be noted that, in this analysis, the estimated changes in the structural balance are nominal, while the es-
timated changes in discretionary measures are real.

Graph 12   Comparison of the ex-post assessment of a cyclical change to the change in various fiscal 
policy indicators in a scatter plot
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osoittaessa n. 2-3 prosenttiyksikön suuruista finanssipolitiikan kiristystä 2010-2014, kun taas 
rakenteellinen rahoitusasema ei osoita juurikaan kohenemisen merkkejä. Tässä vaiheessa en tee enää 
erottelua reaaliaikaisen ja jälkikäteisen RRA:n välillä. 

 
Mittarien eron havainnollistamiseksi vertailin vielä hajontakuvioissa jälkikäteistä arviota 

suhdanteen muutoksesta finanssipolitiikan eri mittareiden muutokseen 84-89, 89-93, 93-97, 97-00, 00-
03, 03-07 ja 07-09.67 RRA:n muutosta arvioidessani käytän ehdottamaani komission menetelmään 
perustuvaa tuotantokuiluarviota jälkikäteisesti ja reaaliaikaisesti. Lisäksi käytän päätösperäisten 
toimenpiteiden mittarina Bottom up -arviointimenetelmän tuottamaa DFE -mittarin muutosta, jossa 
(jälkikäteistä) työttömyyden syklistä korjausta ei tehdä ja menetelmä tarjoaa siten periaatteessa 
reaaliaikaisen näkemyksen finanssipolitiikasta, joskin eri muuttujien jälkikäteiset aineistorevisioinnit 
ovat voineet vaikuttaa tuloksiin.  

 
Kuva 12 osoittaa, kuinka reaaliaikaisen rakenteellisen rahoitusaseman mukaan finanssipolitiikan 

virityksen muutos olisi riippunut erittäin voimakkaasti suhdanteesta. Havaintopisteisiin sovitetun suoran 
perusteella yhden prosenttiyksikön kasvu tuotantokuilussa olisi heikentänyt rakenteellista 
rahoitusasemaa n. 0.65 prosenttiyksikköä. Sen sijaan Bottom up -arviointimenetelmällä selvää yhteyttä 
suhdanteen muutoksen ja mittarin kehityksen välillä ei ole. Finanssipolitiikka olisi siten ollut 
keskimäärin neutraalia ja 1990-luvun kriisin puhjettua jopa vastasyklistä (ks. havaintopiste vuosille 89-
93, jossa suurin tuotantokuilun lasku). 

 
Euroopan komission (2013B) ja Carnotin ja de Castron (2015) tapaan vertailen myös 

rakenteellisen rahoitusaseman kehitystä ilman korkomenoja suhteessa Bottom up -menetelmään.  
Korkomenojen poistamisen jälkeen mittareiden erot selittyvät puhtaammin menetelmällisillä seikoilla: 
erilaisilla tulo- ja menoerien syklisillä korjauksilla sekä potentiaalisen tuotannon kasvuvauhdin 
erilaisella laskutavalla. Kun otan reaaliaikaisesti suhdannekorjatusta rahoitusasemasta pois korkomenot, 
havaitun muutoksen perusteella korkomenot selittävät n. 15 prosenttia reaaliaikaisen rakenteellisen 
rahoitusaseman suhdannemuutoksista loppuosan selittyessä menetelmällisillä eroilla. 

 
Herkkyysanalyysinä arvioin vielä myös päätösperäisten toimenpiteiden määrän syklisyyttä 

menosäännön mukaisesti reaalisena. Lasken toimenpiteiden määrään suhteessa BKT:hen ( �������
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)/(����)) luvussa 3.2 esitetyllä tavalla.68 Vaihtoehtoinen näkökulmani on jälkikäteinen. Arvioin 

ensin jälkikäteiseen työttömyysarvioon perustuvan menosäännön mukaisten reaalisten päätösperäisten 
toimenpiteiden määrän muutoksen yhteyttä tuotantokuilun muutokseen. Vertaan sitten tuloksia 
vastaavaan yhteyteen tuotantokuilun ja ex post RRA:n muutoksen välillä (korkomenojen kanssa ja ilman 
niitä). 69 Jälkikäteinen tarkastelu mahdollistaa vuositasoisen analyysin ja käytän tilastollista mallia, jossa 
eri finanssipolitiikan mittareita selitetään tuotantokuilulla vuosina 1985-2014.  

 
Tulokset ovat samansuuntaisia aikaisemman tarkastelun kanssa: finanssipolitiikka näyttäytyy 

                                                 
67 Ensimmäisen ajanjakson 1984 - 1989 osalta arvioita reaaliaikaisen RRA:n muutoksesta ei 

aineiston saatavuuden vuoksi ole, mutta voimakkaan ylijäämäinen havainto vuodelta 1989 viittaa 
myötäsykliseen käyttäytymiseen myös tällä ajanjaksolla 
68 Tässä vaiheessa en vaihtele menosäännön referenssikasvuvauhtia, vaan se on sama riippumatta siitä, 
onko KAT saavutettu vai ei. 
69 Tosin on huomioitava, että RRA:n muutosten arviot ovat tässä nimellisiä, kun taas päätösperäisten 
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The results are parallel with the earlier assessment: based on a discretionary calculation, fiscal 
policy appears more pro-cyclical. On average, discretionary fiscal efforts have increased by approxi-
mately 0.13 percentage points per percentage point of the output gap. A corresponding assessment of 
the changes in the structural balance indicates that a one percentage point increase in the output gap 
weakens the structural balance by 0.18 percentage points. In the event of a structural primary balance, 
the extent of differences decreases by approximately 20 per cent, which means that the interest ex-
penses explain only part of the differences.70

Finally, based on the data on changes in the revenue basis, I will analyse how much of the cycli-
cality in the structural balance as compared to the discretionary fiscal effort can be explained using the 
revenue estimates created using the output gap method.71. In the light of the earlier literature, it appears 
that during economic cycles, the tax base – due to factors such as asset bubbles – may grow strongly 
in a manner that can be only weakly linked with developments in the output gap. Using an individual 
output gap indicator and fixed elasticity to assess these costs may prove impossible, as the changes 
simultaneously affect the growth and taxation structures.

By means of changes in the revenue basis, we can directly examine the cyclical development of 
revenue items in different years, instead of the output gap and fixed cyclical elasticity. I will do this 
by first eliminating the discretionary changes related to the various income types presented above. 
In principle, the remaining element of income development can be evaluated as a (cyclical) change 
independent of fiscal policy, while naturally taking account of any errors in the effects of the related 
decisions. The results of the analysis of various items, presented in more detail in appendix 4, suggest 
that changes in income in relation to income evaluated using fixed elasticities may explain various 
percentage points of the differences in the changes in the structural balance. In particular, the analysis 
of the late 1980s and early 2000s suggests that the income growth experienced during the economic 
upturn exceeded the estimates produced using the output gap method.

All in all, a comparison of the results produced using the various methods reinforces the impres-
sion that the structural balance provides a rather counter-cyclical view of fiscal policy. If, on the basis 
of any given indicator, fiscal policy functions counter-cyclically, rules based on it can easily lead to a 
pro-cyclical economic policy. In such a case, the fiscal stance must or can be changed in accordance 
with the economic cycle. These results are parallel with recent international observations (Carnot and 
de Castro, 2015). In the light of the results, it also appears that a significant part of the differences be-
tween the indicators is attributable to assumptions related to potential output estimates and the cyclical 
adjustment of unemployment expenditure. Furthermore, it appears that during an economic boom, the 
differences are affected by the cyclical behaviour of income and, to some extent, the fact that no ac-
count is taken of interest expenses in the evaluation of discretionary fiscal efforts.

5.3	 Indicator	differences	from	the	viewpoint	of	EU	regulations

In the following, I will examine how extensively the differences between indicators may have affected 
fiscal policy enacted via EU fiscal policy regulations at various points in time. In the meantime, how-
ever, we should take note that, due to restrictions in historical and other data, I have had to simplify the 
indicators in some respects. My interpretations should therefore be regarded as approximations that do 
not necessarily fully correspond to the way in which the current indicators actually function.

My assessment focuses on the preventive and corrective arm of the Stability and Growth Pact 
(SGP), depending on the arm which would have applied to Finland at any point in time on the basis of 

70 As the analysis method, I have applied the Stata rreg algorithm which is suitable for small samples. The standard errors in 
the estimates are approximately 0.1 percentage points in either direction.
71 The European Commission provides a more detailed breakdown of the causes of differences (2013B), but we will leave a 
corresponding analysis for future research. With respect to the analysis of the revenue basis, it should be noted that the annual-
ly changing elasticities applied in the Commission’s breakdown have proven somewhat sensitive to various assumptions, and I 
have therefore applied a different method (see appendix 4).
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the three per-cent deficit limit.72 The preventive arm of the SGP assesses deviations in light of the medi-
um-term objective (MTO) or the adjustment path taken towards achieving it. This is done by examining 
the structural balance and expenditure growth as well as any significant deviations in these in compari-
son to the reference values. With respect to the periods during which the corrective arm of the SGP, i.e. 
the excessive deficit procedure, would have applied to Finland I will examine the required adjustment 
of the structural balance using the output gap-based structural deficit and bottom-up assessment.

I will attempt to answer the following two questions in particular: 1. Based on the preventive arm, 
when would fiscal policy have been regarded as being compliant with the regulations on the basis of 
the output gap-based structural balance or the expenditure benchmark? 2. Based on the corrective arm, 
would the assessment of corrective action have been consistent with the output gap-based structural 
balance and the bottom-up assessment?

I will answer these questions on the basis of the following reference values.73 For periods when 
the preventive arm of the SGP would have applied, I will set the medium-term objective (MTO) in ac-
cordance with Finland’s present MTO, a structural balance of -0.5 per cent of the GDP, which equals 
the minimum level required by EU regulations. If the country has not achieved its MTO, the adjustment 
towards the required objective must be at least 0.5 per cent of the GDP on an annual basis, in such a 
manner, however, that the adjustment effort is higher in good times and lower in bad times.74. The MTO 
is considered to have been achieved if the structural balance deviates from the objective by less than 
0.25 per cent of GDP. When the MTO has been achieved, it must be continuously adhered to.

The expenditure benchmark is also evaluated with respect to these time periods. In fiscal policy 
legislation, the reference growth rate of expenditure is long-term growth in GDP, if the MTO has been 
achieved in a certain year. On the other hand, if the MTO has not been achieved, expenditure growth 
measured using indicators must be slower so that the deficit decreases by at least 0.5 percentage points 
per year. A sufficiently slow growth rate in the expenditure variable is obtained by deducting of the 
reference growth rate         , where Et / Yt is the nominal GDP share of the expenditure variable ap-
plied.

For times during which Finland would have been covered by the corrective arm of the SGP 
(evaluated with the three per-cent deficit limit), I will examine the adequacy of measures aimed at ad-
justing the budgetary position by applying the (output gap-based) structural balance and the bottom-up 
assessment.75 When the structural balance development is assessed using the excessive deficit proce-
dure, the country in question must adjust its budgetary position (as a rule, at least 0.5 percentage points 
of the GDP per year) as from the year following the year in which the country was subjected to said 
procedure, until the excessive deficit has been adjusted. If the measures as shown by the structural bal-
ance indicator are unsuccessful (a significant deviation being at least 0.5 percentage points from the 
budgetary adjustment path), the DFE indicator is the last-resort criterion for an effectiveness analysis 
of the changes in the structural balance.

Furthermore, I should comment on the timing of the assessments presented, as well as the defini-
tion of certain variables. For example, the assessment of the SGP’s preventive arm deviates with re-
spect to the ex post, in-year and ex ante evaluation. Based on the preventive arm – and in the corrective 
arm – the assessment of the sufficiency of measures, particularly over the last year (ex post), is the key 
issue. From this viewpoint, the results presented in the following should be specifically interpreted as 

72 I have excluded compliance with the debt rule from this examination, as Finland’s debt ratio remained below the debt-re-
lated reference values during the period under review.
73 The reference values applied have been defined by the Ministry of Finance (2015, pp. 71–72).
74 At present, the adjustment towards the MTO is defined in accordance with the European Commission’s guidelines (2015, 
appendix 2).
75 Instead, due to lack of historical data, from my analysis I will exclude the so-called top-down efficiency assessment, based 
on which the effect of the change in the output gap estimate, revenue windfalls or shortfalls and any other factors potentially af-
fecting the structural balance development is adjusted. Such an exclusion can be justified on the basis that my assessment is ul-
timately grounded in careful consideration based on which account is taken of compliance with the expenditure benchmark and 
discretionary revenue measures (bottom-up assessment).
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keskipitkän aikavälin tavoitteettaan, sopeutuksen kohti vaadittua tavoitetta tulee olla vähintään 0.5 % 
kokonaistuotannosta vuosittain, kuitenkin niin, että hyvinä aikoina sopeutetaan enemmän ja huonoina 
aikoina vähemmän74. Keskipitkän aikavälin tavoite katsotaan saavutetuksi, jos rakenteellinen jäämä 
poikkeaa tavoitteesta vähemmän kuin 0.25 % kokonaistuotannosta. Kun keskipitkän aikavälin tavoite on 
saavutettu, siinä tulee pysyä.  

 
Näiden ajanjaksojen osalta arvioidaan lisäksi menosääntöä. Finanssipoliittisissa säännöissä 

menojen referenssikasvuvauhti on pitkän aikavälin BKT:n kasvu, jos KAT on saavutettu tiettynä 
vuotena. Toisaalta, jos KAT:tta ei ole saavutettu, tulee mittareilla määritellyn menojen kasvun olla 
hitaampaa siten, että alijäämä vähenee vähintään 0.5 prosenttiyksikköä vuodessa. Riittävän hidas 
menomuuttujan kasvuvauhti saadaan vähentämällä referenssikasvuvauhdista 
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käytetyn menomuuttujan nimellinen BKT-osuus. 
 
Silloin, kun Suomi olisi ollut sopimuksen korjaavassa osassa (nimellisen alijäämän 3 prosentin 

kriteerillä arvioituna), tarkastelen rahoitusaseman korjaamiseen kohdistettujen toimenpiteiden 
riittävyyttä (tuotantokuiluperusteisella) RRA:lla, jonka rinnalla käytetään bottom-up -arviointia.75 Kun 
RRA:n kehittymistä arvioidaan liiallisten alijäämien menettelyssä, maa joutuu korjaamaan 
rahoitusasemaansa (pääsääntöisesti vähintään 0.5 prosenttiyksikköä BKT:sta vuodessa) liiallisten 
alijäämien menettelyyn joutumista seuraavasta vuodesta, kunnes liiallinen alijäämä on korjattu. Jos 
rakenteellisen rahoitusaseman mittarilla toimenpiteet eivät ole tuloksellisia (merkittävän poikkeaman 
ollessa vähintään 0.5 prosenttiyksikköä vuodessa rahoitusasemaa korjaavalta polulta), viimekätisenä 
arviointikriteerinä sovelletaan RRA:n muutoksiin DFE -mittaria arvioimaan tuloksellisuutta.  

 
Lisäksi on syytä ottaa kantaa esitettyjen arvioiden ajoitukseen ja eräisiin muuttujien määrittelyihin. 

Esimerkiksi VKS:n ennaltaehkäisevän osan arviointi poikkeaa menneen vuoden (ex post), kuluvan 
vuoden (in-year) ja tulevan vuoden (ex ante) tarkastelun osalta.  Siinä - ja korjaavassa osassa - toimien 
riittävyyden arviointi nimenomaan menneen vuoden osalta on merkityksellisintä.  Tästä näkökulmasta 
seuraavaksi esitettävät tulokset tulee tulkita nimenomaisesti jälkikäteiseksi arvioksi, vaikkakin arvioihin 
liittyy epävarmuuksia.76  

 
Ennaltaehkäisevän osan jälkikäteisessä arvioinnissa merkittävän poikkeaman menettely voidaan 

                                                 
74 Sopeutus kohti keskipitkän aikavälin tavoitetta määritellään nykyisin Euroopan komission (2015, liite 
2) mukaisesti. 
75 Rajoitan sen sijaan historiallisen aineiston puuttumisen vuoksi tarkastelun ulkopuolelle 
tuloksellisuusarvioinnin ns. Top-down –arvioinnin, jossa RRA:n kehityksestä korjataan 
tuotantokuiluarvion muuttumisen, windfall -tuottojen tai shortfall -tappioiden, sekä muiden mahdollisesti 
vaikuttavien tekijöiden vaikutus.  Rajausta voidaan perustella sillä, että viimekädessä arviointi kuitenkin 
perustuu huolelliseen harkintaan, jota tehtäessä otetaan huomioon menosäännön toteutuminen ja 
päätösperäiset tulopuolen toimenpiteet (bottom-up arviointi). 
76 Lähes kaikki tarkasteltavat muuttujat ovat toteutuneita arvioita mm. BKT:sta, julkisista menoista, 
inflaatiosta ja alijäämistä. Tosin menosäännössä ja Bottom up -arvioinnissa käytetty BKT:n 
referenssikasvu perustuu arviointivuoden syksyn ennusteisiin. Lisäksi menosäännön inflaatiomittari 
määritellään edellisen vuoden ennusteiden keskiarvoksi. On lisäksi huomionarvoista, että BKT:n 
viitekasvua arvioidaan EU:n finanssipoliittisten sääntöjen kehikossa kolmen vuoden välein. Vuosien 
2011-2014 osalta käytän komission tarjoamia lukuja, mutta sitä ennen käytän vuosittain vaihtuvia 
viitearvoja. 
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an ex post evaluation, despite the fact that such evaluations involve uncertainties.76

In my ex post evaluation of the SGP’s preventive arm, the significant deviation procedure can 
only be applied if the deviation from the MTO in the previous year was more than 0.25 per cent of 
the GDP and an actual (ex post) significant deviation is identified – at least 0.5 per cent of GDP – as 
compared to the path towards the MTO. The deviation assessment is performed on the basis of both the 
structural balance and the expenditure benchmark, while taking account of the cyclical state.

Below is a summary of the criteria applied in this report regarding deviations from the rules of the 
preventive and corrective arms of the SGP:

– Deviation in the preventive arm:
  • The deviation from the MTO in the previous year was more than 0.25 per cent of the  

   GDP and
  • the structural deficit does not exceed 3 per cent, i.e. the country is not subject to the cor- 

   rective arm of the SGP and
  • on the path towards the MTO, the budgetary position improves by less than 0.5 percent- 

   age points and
  • the deviation from the path (ex post) is significant, i.e. at least 0.5 per cent of GDP and
  • the deviation is significant from the viewpoint of both the structural balance and the 

   expenditure benchmark while taking account of the cyclical state in accordance with the  
   guidelines of the European Commission (2015, appendix 2).

– Deviation in the corrective arm:
  • The structural deficit exceeds 3 per cent and
  • the measures are not effective, i.e. the country is unable to adjust its budgetary position  

   by at least 0.5 percentage points (structural balance adjustment path) and
  • the deviation from the path (ex post) is significant, i.e. at least 0.5 percentage points per  

   year and
  • the deviation is significant in terms of both the structural balance and the bottom-up  

   assessment.

Graph 13 shows the structural and nominal deficit. Based on this graph, the nominal deficit ex-
ceeded the reference value of 3 per cent in 1992–199677. With respect to these years, I will examine the 
legislation related to the corrective arm and, in particular, the adequacy of measures aimed at adjusting 
the public finances. With respect to the other years, I will examine the preventive legislation.

I will begin by examining those years in which the legislation related to the preventive arm might 
have been implemented. Based on the structural unemployment estimates which I have adjusted, the 
structural balance would have been below the MTO after the year 2011. However, according to my es-
timate, no such breach occurred on the basis of the data. Considering the improvement in the structural 
balance in 2011 and the weak cyclical state in 2011–2014, it is probable that the regulations would not 
have required larger adjustments in the structural balance.78 Correspondingly, the expenditure aggregate 
complying with the expenditure benchmark (Graph 14) exceeded its reference value in 1985–1988, 1991, 
2001–2002, 2004–2005 and 2007–2009. For the years 2011–2014, the previous year’s structural balance 
was so weak that I will apply a stricter limit for expenditure growth to the expenditure benchmark.

76 Almost all variables under review are actual estimates of quantities such as GDP, public spending, inflation and deficits. 
However, the GDP reference growth applied to the expenditure benchmark and bottom up assessments is based on the autumn 
forecasts of the year being assessed. Furthermore, the inflation indicator of the expenditure benchmark is determined as the av-
erage of the previous year’s forecasts. It is also worth noting that the GDP reference growth is assessed within the framework of 
EU fiscal policy regulations every three years. For the years 2011–2014, I will use the figures provided by the Commission. For 
the period prior to that, I will apply annually changing reference values.
77 Regarding the years 1992–1995 in particular, the budgetary position was significantly below the 3 per cent reference value.
78 At the same time, it should be emphasised that the data is from the early spring of 2015 and that the proposed adjustments 
have been applied to the output gap method. Thus, this report does not provide a fully up-to-date view of fiscal policy indicators, 
and the results are not fully comparable with official figures.
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The results therefore indicate that, for fairly many years, the output gap-based structural balance 
and the expenditure benchmark provide a different view of fiscal policy developments to that suggested 
by the reference values. In most years, Finland would have achieved the MTO, but would not have 
achieved the expenditure growth rate required by the expenditure benchmark, or would have been close 
to exceeding it. Such years can be identified during economic upturns. The major strengthening in the 
structural balance that preceded the crisis of the early 1990s and the current crisis could have allowed 
an expansion in the public finances. During both periods, the structural balance was rather strong as 
measured on the basis of both ex post and real time output gap estimates. At the same time, the expendi-

Graph 14   The expenditure aggregate complying with the expenditure benchmark and the real ref-
erence growth rate of the potential GDP
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Graph 13   The output gap-based structural balance and the public balance
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ture benchmark might have imposed stricter limits on fiscal policy during the said years.79 Based on the 
expenditure benchmark, Finland’s real growth in expenditure would have exceeded the medium-term 
real potential output growth rate in several years in both the early 1980s and the early 2000s.

Since the outbreak of the present crisis, the position has varied regarding regulation requiring 
a tighter fiscal policy. At the early stages of the crisis, in 2008–2009, Finland would have breached 
the expenditure benchmark, whereas it would have achieved the MTO as measured by the structural 
balance indicator. Since 2010, fiscal policy has tightened as measured by the expenditure benchmark. 
However, based on the output gap-based structural balance, it seems that fiscal policy has not tightened 
and Finland has been fairly close to breaching the MTO. As regards the differences, however, it is 
worth noting that the medium-term potential output growth rate in line with the expenditure benchmark 
has been slower than the reference growth rate applied. If this is taken into account in the expenditure 
benchmark, the expenditure aggregate development is not far from its reference values.80

Finally, I will examine the years 1993–1996, during which the legislation related to the corrective 
arm of the SGP could have been applied on the basis of the deficit criterion. Graph 15 gives an evalu-
ation of the developments in the structural balance based on the output gap method and the bottom-up 
assessment, as indicated by the DFE indicator which reflects discretionary fiscal effort. On the basis 
of these, the adequacy of measures can be estimated (one year after the deficit criterion was breached 
in 1992). The results indicate that, based on the output gap method, Finland would not have reached 
the 0.5 percentage point adjustment requirement in the crisis years 1993 and 1995. Due to its fiscal 
policy in those years, Finland would have been unable to sufficiently adjust its structural deficit, and 
further measures might have been required.81 However, following a careful consideration based on the 
bottom-up indicator, it can be seen that a strong adjustment of the general government balance was 
implemented in those years.82

All in all, it appears that the use of a discretionary bottom-up assessment and expenditure bench-
mark may facilitate fiscal policy steering in a more counter-cyclical direction, including from the view-
point of compliance with fiscal policy regulations.

79 It is worth noting that, in situations in which a country, on the basis of an ex post evaluation, has achieved the MTO, but has 
not achieved the expenditure growth rate based on the expenditure benchmark, the Commission’s current view is that this does 
not constitute a breach of the regulations, but the Commission may launch a further assessment of the structural balance in order 
to identify windfall revenues, for example (European Commission, 2013A). The (ex post) evaluations shown in appendix 4 in-
dicate, for example, that the cyclical revenue development at the end of the 1980s and in the early 2000s would have been faster 
than suggested by the output gap-based adjustment. This indicates the existence of windfall revenues. No corresponding differ-
ence existed prior to the present crisis.
80 It should be noted that the European Commission (2014) too has estimated that, at present, Finland complies with the ex-
penditure benchmark, but in the current situation more emphasis is placed on the structural balance in the overall assessment of 
regulatory compliance. I will also examine the results against the estimates provided by the National Audit Office of Finland, 
available from 2012 onwards (National Audit Office of Finland, 2014). There are some differences between the results due to 
changes in the research data. In particular, the investment series has changed considerably following the change in the compila-
tion of R&D investment statistics. However, the results point in the same direction. With respect to the years 2013 and 2014, the 
National Audit Office of Finland also estimates that Finland was in compliance with the expenditure benchmark. For the year 
2012, the Office estimates that Finland exceeded the reference growth rate for expenditure, which corresponds to the observa-
tions I made in my study.
81 Kuusi (2014) has examined the structural balance in real time during the crisis of the 1990s and has similarly come to the 
conclusion that, under the output gap-based method, further restrictions may have been required.
82 To understand the differences, it should be noted that, with respect to the years 1993 and 1995, the growth in interest ex-
penses accounts for approximately 30 per cent of the differences between the indicators in 1993 and approximately 5 per cent in 
1995. The remainder is attributable to the way in which the methods distinguish cyclical changes in unemployment expenditure 
and revenues, as well as the definition of potential output growth (European Commission, 2013B). Estimates of changing elas-
ticities (appendix 4) indicate that the differences between the methods are explained by factors other than revenue developments 
(expenditure developments and the different methods of measuring potential output).
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Graph 15   Evaluation of the developments in the structural balance based on the output gap 
method and the bottom-up assessment in 1993–1996

1993 1994 1995 1996 1997
Bottom up 4.157888 0.757624 0.334849 0.646589 0.791197
Structural b -1.67299 0.521901 -0.39991 2.243413 0.473
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6 Conclusions
6.1 General conclusions

The structural balance has been given a key role in the EU’s new fiscal legislation. In this study, I exam-
ine estimates of the structural balance from a historical perspective, using the European Commission’s 
analysis method and comparing it to alternative fiscal policy indicators.

The results of the study corroborate the view presented in earlier literature, according to which a 
structural balance is difficult to estimate using the output gap approach (cf. Chapter 2). Although the 
European Commission uses the latest statistical methods to assess the cyclical state of the economy, 
measuring the output gap in real time proves to be a difficult task in practice. The capacity of the output 
gap method to filter out cyclical fluctuations and to measure the impact of each cyclical phase on the 
budgetary position is limited, which may result in an underestimate or overestimate of the budget bal-
ance independent of the economic cycle. In particular, during the phase in the 1980s when the economy 
was overheating and during the deep economic crisis of the early 1990s, steering fiscal policy by means 
of the structural balance may have resulted in a more pro-cyclical policy than observed at the time.

In addition to the output gap structural balance, I examine the SGP’s preventive part’s expendi-
ture benchmark. According to that benchmark, in countries that have reached the medium-term target, 
expenditure can, at a maximum, grow at the same rate as the medium-term reference rate of potential 
growth in GDP. In countries that have not reached the medium-term target, the growth rate in ex-
penditure must remain below that. If the rate of increase in expenditure is faster, the overrun must be 
compensated for by discretionary revenue measures. Alongside the structural balance, I examine the 
effectiveness of corrective budgetary action using what is known as the bottom-up approach.

In both the expenditure benchmark and the bottom-up approach, growth in GDP is assessed by 
means of the medium-term growth of potential output (which is less cycle-dependent), cycle-dependent 
items are deducted from expenditure, and the build-up of revenue is measured on the basis of identified 
discretionary revenue measures and their impact analysis. As background, I collected data on changes 
in the revenue base from the years 1977–2014.

Judging from the analysis, a financial policy based on the expenditure benchmark and the bot-
tom-up approach might have been more counter-cyclical than one based on the structural balance. A 
financial policy based on the expenditure benchmark would have been stringent before the crisis of the 
1990s in particular, which might have contributed to mitigating the crisis and allowed for a greater fis-
cal impulse contingency during it. On the other hand, on the basis of a discretionary bottom-up assess-
ment, the financial policy pursued since 1992 would have been sufficiently stringent, whereas a policy 
based on the structural balance would have created further pressure for tightening.

Also, in the present situation an assessment of the trend in Finnish financial policy, based on 
the discretionary expenditure benchmark, deviates somewhat from output gap-based assessments. An 
output gap-based structural balance would threaten to breach the limits of the EU’s financial policy 
rules, but on the basis of the expenditure benchmark tightening in financial policy has been sufficient 
to compensate for the pressure – resulting from the weakened growth rate in potential output – to limit 
increases in expenditure. It should nevertheless be borne in mind that the reference value for potential 
output employed in the expenditure benchmark approach is infrequently updated and does not therefore 
necessarily correspond to the current actual growth potential of the economy.
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All in all, it would seem that parallel indicators are needed, although maintaining them would 
also mean maintaining the existing complexity of rules and add to the discretionary nature of their 
interpretation. Assessments of individual changes in policy and of the trend in the long-term growth 
potential of the national economy should be utilised in the steering of financial policy, even if meas-
uring such changes would involve challenges. On the other hand, there is no reason to ignore estab-
lished methods of analysing economic under-utilisation, especially by means of inflation, although 
methodological challenges have been encountered when such methods have been applied in practice. 
Long-term growth values calculated based on discretionary methods do not offer a reference point for 
assessing the cyclical position of the national economy which is as clear as, for instance, the inflation-
neutral equilibrium unemployment used for measuring the output gap. The best solution therefore lies 
in analysing the differences between various indicators and using them in combination when steering 
financial policy.

6.2	 Methodological	considerations

On the basis of my analysis, I recommend changing the manner in which the output gap method for 
calculating structural unemployment is implemented. The method currently employed by the European 
Commission involves underlying assumptions about the magnitude of the cyclical and structural com-
ponents of unemployment, which are problematic in view of their statistical credibility, the earlier lit-
erature and the functioning of such models in real time. My findings suggest that such presuppositions 
result in an underestimation of cyclical unemployment and hence of the output gap. This is particularly 
true with regard to the recession of the 1990s, but to some extent also in relation to the current crisis. At 
any rate, clearer reporting of the parametric constraints important to the functioning of the method and 
a more analytical evaluation of their effects within the Bayesian network would be essential.

One means of improving estimates of structural unemployment would involve the use of more ac-
curate parameters relating to labour market dynamics. It could be argued that, in a country like Finland 
where nominal rigidities are great, a downward wage mechanism in the labour market has a greater 
impact on the extensive (unemployment) than on the intensive (working hours) margin. People becom-
ing unemployed during economic crises are forced to take jobs at lower wage rates. On the other hand, 
more productive employees – often on higher salaries – are able to hold onto their jobs. In actuality, 
mutually offsetting effects make aggregate wages less resilient in the downward direction. On the other 
hand, such effects can be differentiated into statistically separate components and, in principle, applied 
when measuring cyclical unemployment (Kauhanen and Maliranta, 2012).

However, the starting-points for assessing total factor productivity are less clear. One way of 
developing the assessment of performance within total factor productivity is to examine it from the 
industry or sector level (cf. e.g. Pohjola, 2011; Kuusi, 2013; Fernald, 2014). In Finland, this is of par-
ticular importance since the meltdown in potential output during the present crisis is an outcome of 
the country’s strong specialisation within export markets and of the weak competitive performance of 
some industries. Hence, the current report recommends that methods be devised allowing the system-
atic follow-up of potential trends in total factor productivity at industry level and aggregation of the 
results to give the total factor productivity potential of the economy and the total output gap.

The expenditure benchmark and bottom-up assessment are not immune to measurement prob-
lems either. They should also be buttressed by an understanding of the medium-term output potential 
of the economy. Although the moving average presented in this report for past trends and forecasts 
over the business cycle is less sensitive to cyclical changes, short-term positions may also be reflected 
in longer-term assessments. This may also lead to cyclicality in alternative methods of assessing the 
structural balance. Furthermore, the reference GDP growth employed in the expenditure benchmark 
and the bottom-up approach are infrequently updated at the moment. The reference rate can represent 
a position on the growth potential of the economy that is more than three years old.

The present report also recommends substituting the inflation parameter of the expenditure bench-
mark and the bottom-up approach with a longer-term equilibrium, in order to avoid changes in inflation 
or its forecasts having the effect of enhancing cyclicity. This would improve the predictability of the 
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methods employed. In principle, both alternative instruments would allow a strong increase in ex-
penditure under conditions of high inflation, whereas under crisis conditions of low inflation they may 
produce an additional need for cuts in public spending. This is despite the fact that taking account of 
the inflation adjustment of the earning and income scales as a change in the revenue base partly serves 
as a balancing factor. Furthermore, employing inflation forecasts would appear to alleviate the problem 
of cyclicality as far as the expenditure benchmark is concerned.

An independent economic analysis of the effects of various changes in policy is needed to back 
up the expenditure benchmark and the bottom-up approach. In particular, any appraisals of the mag-
nitude of the multiplier effect of financial policy – both during and outside crises – remain fairly con-
tradictory. Hopefully, the material on fiscal decisions compiled to serve as background for the present 
report will be of assistance in evaluating the multiplier effect in Finland in the future.

Finally, it is problematic, in view of the expenditure benchmark in particular, that the benchmark 
plays no clear role – independent of the structural balance and its calculation methods – in the EU´s 
fiscal rules. In determining the medium-term growth reference rate of potential output in accordance 
with the expenditure benchmark, the preventive arm of the SGP still lacks an estimate of the fulfilment 
of the MTO, as well as output gap-based assessments of cyclical unemployment. One problem lies in 
the fact that this method as such does not involve monitoring the objective level of fiscal policy, but 
changes in fiscal policy. A solution could involve tying the expenditure benchmark more closely to the 
debt level and to forecasts of its future trends based on sustainability calculations. Hughes Hallett and 
Jensen (2012), for example, propose a given limit for the indebtedness level below a GDP ratio of 60%, 
where exceeding such a limit would trigger preventive measures. Although the debt ratio is also sensi-
tive to cyclical changes, it is not as prone to fluctuation as the (structural) deficit. On the other hand, we 
already have experience of cyclical adjustments of debt under the present rules.
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 Appendices
	 Appendix	1.	Effects	of	the	value	of	the	smoothness	parameter	of	the	HP	 
	 filter	on	estimates	of	structural	unemployment

Graph 16   Smoothing parameter and the estimates of structural unemployment
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Appendix	2.	Priori	and	posteriori	distributions	of	the	parameters	of	total	factor	
productivity	measurement
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Appendix	3.	Deviation	from	the	growth	rate	of	medium-term	potential	GDP:	 
real	and	nominal	assessments	(DFE)

Effect of deChange in sChange in s

Ex post 
cyclically 
adjusted 
budget 
balance Real indicatNominal indicator (DFE)

year Dppt DRRA Dperusj gap 0 0 0 0 Effect of deChange in s
1985 -1.55833 -0.35885 -0.3729 -1.61902 -0.01558 -0.01558 -0.01652 0.016518 3.120736 -1.55833 -0.37875
1986 -1.45906 0.356179 0.47028 -1.45025 -0.01459 -0.03017 -0.03169 0.031693 3.450265 -1.45906 0.329529
1987 -2.58461 -2.79583 -2.91904 -0.29131 -0.02585 -0.05602 -0.05818 0.058185 0.676983 -2.58461 -2.77328
1988 -1.984 1.976319 1.976605 2.675321 -0.01984 -0.07586 -0.07862 0.07862 2.769641 -1.984 2.092658
1989 -0.39023 0.008201 0.326118 5.705122 -0.0039 -0.07976 -0.0827 0.082698 2.915013 -0.39023 0.145372
1990 0.784476 -0.64459 -0.44314 4.920509 0.007845 -0.07192 -0.07442 0.074422 2.280772 0.784476 -0.63424
1991 -1.91259 -1.93426 -1.46489 -1.74522 -0.01913 -0.09104 -0.0946 0.094599 0.15111 -1.91259 -2.12966
1992 2.395322 -1.87971 -1.23955 -5.22912 0.023953 -0.06709 -0.06993 0.069928 -1.79352 2.395322 -1.94463
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Appendix	4.	Varying	revenue	elasticities

 
The basic idea of the method is that it is easy in principle to monitor changes in economic policy on the 
revenue side as observed on the basis of the revenue base: economic policy is essentially neutral if no 
new decisions are made. On the other hand, there is no corresponding distinct neutral reference point 
on the expenditure side, but the growth in expenditure must in some way be quantified by reference to 
other growth in the national economy. In the varying elasticity method, cyclical change in expenditure 
is still assessed by the output gap method and fixed elasticities.

On the revenue side, the discretionary changes are first removed from the different types of rev-
enue on the basis of the impact values of individual discretionary measures as set forth above. Accord-
ing to the reasoning above, the remainder of the revenue performance is cyclically dependent, at least 
when there are no significant errors in the assessment of the changes in revenue base. This allows direct 
observation of the cyclical development of revenue items in different years, instead of the output gap 
and fixed elasticity. On the basis of such changes, an annually varying elasticity can in principle be 
calculated for the different revenue items.

In the following, I will correct the income in the different income brackets by adding the effects 
of changes in revenue base carried out in different years to previously detected income, as was done 
by Carnot and de Castro (2015). The magnitude of the addition in previous years is estimated in ac-
cordance with the estimated relative impact for the actual year of implementation of the change. If, for 
example, a tax reform were to increase indirect taxation by 0.5% starting from the year of implementa-
tion, also the taxes of the previous years must be proportionately increased in order to eliminate the 
impact of the reform in the tax series.

I will formally examine such correction in the following. Let the total income relating to year j be 
Tj and changes in revenue base Nj. In order for it to be possible to look at the previous year corrected 
with discretionary changes in relation to the present t, the finding on the previous year must be cor-
rected with discretionary measures conducted in the current year. The required correction in accordance 
with the above is           . I will denote this corrected finding by the symbol At–1. In more general terms, 
each corrected finding preceding the point in time t can be obtained by the same line of inference in 
accordance with the equation

                  .

When the effects of the discretionary measures have been corrected, there is in principle no need 
to use fixed cyclical elasticities, but the sensitivity of any revenue item to discretionary changes in 
(here, nominal) GDP can be directly calculated for each point of time by using the corrected series 
          . When the elasticity is known, the change brought about by the output 
gap in the revenue item can be directly estimated by means of the output gap estimate      , and 
this effect can be further aggregated onto the level of the national economy by using the GDP compo-
nent of the revenue item.

I will, however, not employ this straightforward approach, even though the Commission has em-
ployed it to assess the problems of fixed elasticity. In practice, elasticity estimates     are always very 
unstable, particularly because in practical circumstances, elasticity is very dependent on the growth 
rate of the GDP in the denominator. Particularly if the denominator approaches zero, the elasticities 
may have very high absolute values and do not provide a rational basis for assessing cyclical effects.83

Instead, I settled upon assessing the cyclical component of each revenue item separately and com-
paring the results directly with the output gap calculated from the nominal GDP. To focus on the effects 
of varying elasticities, I also standardise the measuring method of the output gap as the HP filter in all 

83 For example, I found that the results of the method are highly dependent on the assumed time lags between changes in in-
come and the GDP performance.
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käyttöönottovuodestaan alkaen, myös edellisten vuosien veroja on kasvatettava samassa suhteessa, jotta 
uudistuksen vaikutus verosarjassa saataisiin hävitettyä.  

 
Tarkastelen vielä korjausta formaalisti. Olkoon vuoteen � liittyvät kokonaistulot  �� ja 

tuloperustemuutokset ��. Jotta nykyhetkeen, �� liittyen voitaisiin tarkastella päätösperäisistä muutoksista 
korjattuna edellistä vuotta, tulee edellisen vuoden havaintoa korjata tänä vuonna tehdyillä päätöksillä. 
Edellä esitellyllä tavalla vaadittu suhteellinen korjaus on 

��
�����

.  Merkitsen tätä korjattua havaintoa 

symbolilla  ����.  Yleisemmin jokainen hetkeä t edeltävä korjattu havainto saadaan samaa päättelyä 
käyttäen seuraavan yhtälön mukaisesti 

 

�� � �� � ��
�� � ��

�

�����
������������� � � 

 
Kun päätöksien vaikutukset on korjattu, ei periaatteessa ole enää tarvetta kiinteiden 

suhdannejoustojen käyttöön, vaan korjatun sarjan perusteella voidaan suoraan laskea jokaiselle 
ajankohdalle havaittu tuloerän herkkyys (tässä nimellisen) BKT:n muutoksille �� � � ������� �
����������). Kun jousto tiedetään, voidaan tuotantokuiluarvion avulla edelleen suoraan arvioida 
tuotantokuilun synnyttämä muutos tuloerässä �� � ��� ja edelleen aggregoida tämä vaikutus 
kansantalouden tasolle tuloerän BKT-osuuden avulla. 

 
Me en kuitenkaan käytä tätä suoraviivaista tapaa, vaikka esimerkiksi komissio on arvioinutkin 

kiinteän jouston ongelmia sen avulla (Euroopan komissio, 2013B). Joustoarviot �� ovat käytännössä 
hyvin epävakaita ennen kaikkea siksi, että jousto on käytännössä hyvin riippuvainen nimittäjän BKT:n 
kasvunopeudesta. Erityisesti, jos nimittäjä on lähellä nollaa, voivat joustot olla itseisarvoltaan erittäin 
suuria, eivätkä muodosta järkevää suhdannevaikutuksen arvioinnin lähtökohtaa.83  

 
Sen sijaan päädyin erikseen arvioimaan jokaisen tuloerän syklisen komponentin ja vertaan tuloksia 

suoraan nimellisestä BKT:sta laskettuun tuotantokuiluun. Keskittyäkseni vaihtuvien joustojen 
vaikutuksiin, vakioin lisäksi tuotantokuilun mittaustavan HP suotimeksi kaikissa tapauksissa.84 
Suhdannekorjauksen arvioidakseni kerron BKT:n kuilun kiinteällä kertoimella (0.57). 
Tuloeräkohtaisessa syklisessä korjauksessa sen sijaan sykliset erät summataan suoraan yhteen 
tulopuolen suhdannekorjaukseksi. Vertailtavuuden parantamiseksi olen kuitenkin lisännyt menopuolelta 
työttömyyden suhdannevaikutuksen molempiin laskentatapoihin. 

 
Arvioita menetelmästä 

 
Kuva 17 vertailee perinteistä tapaa (BKT:n syklinen korjaus ja kiinteä jousto) tuloeräkohtaisiin 

syklisiin komponentteihin ilman päätösperäisiä muutoksia ja niiden kanssa. Tulokset osoittavat 
ensinnäkin, että päätösperäiset muutokset selittävät vain pienen osan tuloerien muutoksesta, toisin 
sanoen varsin suuri osa tuloerien heilunnasta on ollut luonteeltaan päätöksistä riippumatonta.  

 
Toisaalta tuloperustemuutosten ottamisella pois aineistosta on myös merkitystä joustojen kannalta. 

                                                 
83 Havaitsin esimerkiksi, että menetelmän tulokset ovat hyvin riippuvaisia oletetuista viipeistä 

tulojen muutoksien ja BKT:n kehityksen välillä. 
84 Käytetyssä vuosiaineistossa valitsen �� � ���. Olen tehnyt vastaavat laskelmat myös arvolla 

� � �.��, mutta tulokset ovat hyvin samankaltaisia. 
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cases84 To assess the cyclical correction, I multiply the GDP gap by a fixed factor (0.57). On the other 
hand, in revenue item -specific cyclical correction, the cyclical items are directly summed together to 
provide a cyclical correction on the revenue side. To improve comparability, however, I have added the 
cyclical effect of unemployment from the expenditure side to both calculation methods.

Evaluation of the method
Figure 17 is a comparison of the conventional method (cyclical correction of GDP and fixed elastic-
ity) to revenue item -specific cyclical components without discretionary changes and with them. The 
results show first of all that discretionary changes only explain a small part of the changes in revenue 
items, in other words, a large part of the fluctuation in the revenue items has been independent of the 
discretionary measures.

On the other hand, eliminating the changes in revenue base from the material also has significance 
for elasticities. In the recession of the 1990s, taking discretionary measures into account results in a 
stronger estimate of the pro-cyclicality of the fiscal policy. In economic upturns, taking into account the 
lenience measures in financial policy and the resultant decrease in revenue items strengthens the notion 
of the impact of economic cycles on revenue items, whereas in an economic downturn, with regard to 
the austerity measures enacted in the financial policy (increase in revenue), revenue decreased even 
more as a result of the economic cycle. In the present crisis, taking into account the lenience measures 
in financial policy will give a lower estimate of the cyclical elasticity of revenue items.

All in all, it seems that the elasticities are in order as far as the present crisis is concerned. Cyclical 
corrections with the Commission’s elasticity utility and with revenue item -specific assessment, without 
discretionary changes, converge strongly. However, as far as the crisis of the 1990s is concerned, the 
elasticities were undersized particularly in view of the changes in revenue base made during the crisis.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

84 In the year material employed, I select λ = 100. I have also performed corresponding calculations with the value λ = 6.25, 
but the results are very similar.

Graph 17   Fixed and varying elasticities

Cyclical correction (pps of potential GDP), HP-filter.
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Graph 18   Cyclical correction as broken down into four main revenue items (pps of potential GDP, 
HP-filter)

In the following, I will analyse the trends as broken down into four main revenue items. I find 
that changes in the revenue base of social security funds largely explain why the cyclical fluctuation 
of revenue is stronger in the corrected material in the early 1990s. The results (Figure 18) show that 
the largest factor contributing to revenue elasticities in the crisis of the 1990s was the easing of social 
security contributions and the later raising of such contributions. When the effect of the discretionary 
measures is eliminated, also the build-up of the revenue of the social security funds follows cyclical 
trends more closely. Significant factors in the recession of the 1990s also include the strong increase 
in personal and indirect tax revenue before the crisis. Such factors are partly explained by the financial 
policy conducted at the time.
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