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Motivation

In January 2017, the Czech Republic finally adopted numerical fiscal framework into its 
national legislation. Such change has been required by the changes in the EU fiscal 
framework (Six-pack, Fiscal Compact) adopted in times of the Great Recession.

Czech Republic: Persistent deficit bias present.

The idea of cyclically adjusted fiscal aggregates sounds appealing: 

Theoretically, governments should accumulate surpluses and thus decrease debt 
ratios in good times and thus generate ample fiscal space for stimuli in bad times. 
However, prediction of cyclical position in real-time is a challenging task.

Our paper: We provide a quantitative analysis of the rule using a novel, real-time dataset 
and counterfactual simulation on historical data as if the rule would have been adopted in 
2004. 

Main focus: Impact of the ex-post data revisions on deficit reduction and macro stabilization 
role of fiscal policy.

Fiscal rules for the Czech Republic:
     Countercyclical due to errors?



  

1. Expenditure rule: Cap on expenditures linked expected cyclically adjusted revenues:

Further elements: 

● Correction for prediction errors kt+1; one-off and temporary expenditures Mt+1; 1% of GDP buffer.

● Escape clauses Ut+1 Related to worsening of the state security, natural disasters and costs 
associated with expected economic downturn exceeding 3% of GDP (rather restrictive)

Precise predictions still rather necessary to make the rule a countercylical device.

2. Debt brake: 

If debt/GDP ratio > 55%: Government submits a new budget and medium term fiscal outlook (to restore 
long-term sustainability of public finances). 

If debt/GDP ratio > 60% GDP: Government must propose measures to decrease this ratio.

3. Debt brake for local governments.

4. Fiscal council: Independent, provides regular evaluation of compliance with the rules to the 
Parliament. No executive power.

1. The new fiscal framework

Gt+1 ≤ Et(Rt+1)
CA

−kt+1−Et(M t+1)+Et (U t+1)+0.01⋅Et(Y t+1
N

)



  

2. Fiscal policy and real-time data
    Illustration of the problem

2005Q1 2006Q1 2007Q1 2008Q1 2009Q1 2010Q1 2011Q1 2012Q1
13,65

13,7

13,75

13,8

13,85

13,9

13,95

14

14,05

14,1

Figure A.1: Revisions of underlying trend

HP-filter, estimated till 2008Q4, 2009Q4, 2010Q4 (extrapolated); and 2015Q3 (dashed). 
Extrapolation of trends based on ARIMA(1,1,0) forecasts of trends, 95% confidence bands
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New data => Revisions of underlying trend even in the past. Consequently, new 
data lead to revisions of output gap and cyclical component far to the past as well.



  

Output gap and cyclical component: 
important to make the rule 
countercyclical.

Estimation uneasy, large revisions are 
join to all available methods because 
even the underlying trend is being 
revised.

More strikingly, size of prediction error 
in cyclical component has been as high 
as the cyclical component itself quite 
often (see Figure 6.7).

Papers by Kempkes (2014) and 
McMorrow et al. (2015) suggest that 
prediction errors of output gaps are 
systematically correlated with business 
cycles so that cyclical component is 
underestimated in booms and rather 
overestimated in recessions.

=> Expected cyclical component might 
not be enough to assure surpluses in 
good times and allow for stabilization 
policy in bad times.

3. Assessment of real-time economic
and budgetary forecasts
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Figure 6.7: Budget balance - components; expected a prediction errors
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● Following Claeys, Darvas and Leandro 
(2015), we simulate the impact of the 
rule on historical data: the cap on 
expenditures is calculated for each 
year taking other variables (GDP, 
cyclical component) as given.

● Assumption: Rule introduced in 2004, 
expenditures in line with the proposal 
since 2005.

● 2 scenarios: real-time estimates of 
gap (red) vs. assumption that 
revenues, gap and cyclical component 
are known in advance (yellow).

● Impact of the rule: Budgeted balance 
still leads to persistent deficits but the 
deficits substantially lower than without 
the rule due to improved structural 
balance.

● No planned fiscal expansion for 2009, no planned 
surpluses even during robust growth of 2000's.

● Relatively sharp fiscal consolidation in 2010 by 
1.6% of GDP (in terms of nominal expenditures): 
Risk of premature fiscal consolidation.

4. Simulation: Impact on Budgeted Balances
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Figure 5.2 Budgeted balance with and without the rule

Actual (grey), rule with real-time (red) and ex-post (yellow) data
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Ex-post balances:

● Countercyclical fiscal stance implied by 
the rule (red, yellow = ex-post gap)

● However, the stance is not intentional: 

It is caused by growth surprises: Once 
Gmax are set, the expenditures are not 
allowed to rise irrespectively from the 
developments in revenues.

● Stabilization driven mainly by 
prediction errors and conservative 
forecasts before 2008 rather than by 
the rule itself.

● However, with the rule, the incentive for 
conservative forecasts is gone.

5. Simulation: Impact on Ex-post Balances
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Figure 5.1: Budget balance with and without the rule

Budget balance, end of the year; actual (grey) and rule with real-time (red), 
ex-post (yellow) estimates of cyclical component
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Ex-post balances:

● Countercyclical fiscal stance implied by the 
rule (red, yellow = ex-post gap)

● However, the stance is not intentional: 

It is caused by growth surprises: Once Gmax 
are set, the expenditures are not allowed to 
rise irrespectively from the developments in 
revenues.

● Stabilization driven mainly by 
prediction errors and conservative 
forecasts before 2008 rather than by 
the rule itself.

● However, with the rule, the incentive for 
conservative forecasts is gone.

● VAR-based counterfactuals and 
endogenous predictions (unbiased) reveal 
somewhat different picture => Figure 8.2.

● Budget balances almost always in 
deficits even even before the Great 
Recession!

5. Simulation: Impact on Ex-post Balances
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Figure 8.2: Budget balance (realized)
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Proposed fiscal rule in line with all contemporary 
policy recommendations. Still, problems to predict 
cyclical component correctly affect the ability of fiscal 
policy to stabilize the economy.

Way out: different approach to identification of 
underlying trend.

Our suggestion utilizing past data: WMA of trends 
and their predictions derived at t-2, t-1 and t. 
Weights are set to 1/2, 1/3 and 1/6.

Change of methodology of cyclical adjustment is 
allowed by the proposed rule, hence implementation 
of these recommendations is feasible.

 

7. What to do with systematic bias in revisions?
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Figure 7.1: Budgeted balances

Alternative approaches to trend estimation

Balance (actual) Rule (baseline) Rule (WMA trend) Rule (gapknown)
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Figure 7.2: Budget balances - realized

Actual Rule (baseline) Rule (WMA trend) Rule (gapknown)
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Alternative approaches to trend estimation



  

1. The new fiscal rule shall deliver lower deficits, mainly due to improvements in structural 
balance. In line with milder deficits, the debt ratio decreases as well, by about 10% of GDP 
in comparison to the current levels.

2. However, accumulation of surpluses in good times is not assured.) Thus, the potential 
macro-stabilization role of fiscal policy constrained by the expenditure rule is rather limited. 

3. The cyclical component of budget balance is too small and too hard-to-forecast 
precisely to be considered as the main parameter of countercyclical fiscal policy.

4. Additionally, the escape clauses allowing for temporary deviations from the rule are 
rather restrictive to prevent procyclical tightening in recessions.

5. We have found rather negligible negative impact of the fiscal rule on GDP growth if it 
had been implemented a decade ago (times of strong domestic and external demand).

6. On the other hand, we have identified possible risks of procyclical tightening for the year 
2010 (cut in expenditures in comparison to the 2009 level).

Conclusions and policy implications



  

Back-up slides



  

Context:

● 3% deficit limit often breached.

● Debt ratio at comparably lower level 
(across the EU countries) but steadily 
increasing.

● Fiscal policy rather procyclical: 
confirmed in Ambriško et al. (2012) who 
analyse policy discretion.

● Deficit bias present.

 => Need to improve the existing fiscal 
framework even without the external 
pressure of the EU.

Fiscal policy in the Czech Republic
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1. Expenditure rule: Cap on expenditures linked expected cyclically adjusted revenues:

Contains automatic correction for prediction errors...

… and several escape clauses (worsening of the state security, natural disasters and costs associated with 
expected economic downturn exceeding 3% of GDP (rather restrictive).

Precise predictions still rather necessary to make the rule a countercylical device.

2. Debt brake: Government is obliged to submit a new budget and medium term fiscal outlook that aim to 
restore long-term sustainability of public finances if the debt/GDP ratio exceeds 55%. With the debt ratio 
above 60% GDP, the Government must propose measures to decrease this ratio.

3. Debt brake for local governments.

4. Fiscal council: Independent, provides regular evaluation of compliance with the rules to the Parliament. 
No executive power.

The new fiscal framework: Details

Gt +1 ≤ ∑
i

Et (Ri , t+1)⋅Et (Y t +1
*

Y t +1
)
ϵi

+Et (OR t+1)−k t+1−Et (M t+1)+E t(U t+1)+0.01⋅E t (Y t +1
N

)

At=At −1+(Gt −1−Ĝt−1)−k t kt+1 = max [(A t−0.02⋅Y t −1
N

)/3 ;0 ]



  

8. Impact on the debt ratio
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Figure 7.3: Debt ratio
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Beyond simple simulation: Addressing the effects on GDP + Lucas critique (change in incentives)

Algorithm:

1. Each year, VAR model with data till 4Q is estimated.

2. Forecasts of nominal expenditures and nominal GDP etc. for year(t+1) are derived. 

3. Output gap extracted using HP filter, cyclical component calculated using the elasticity of revenues on output gap set to 0.42.

4. The expenditure rule for the year t+1 is applied. If predicted expenditures are higher than the cap on expenditures, the cap is 
considered as the level of expenditures for the year t+1.

5.  The VAR-X model with expenditures consistent with the rule as exogenous variables is estimated and predictions for  t+1  
are derived. The difference between predictions of VAR from 1 and 5 is attributed to the effect of rule.

6. To account for unpredicted growth surprises and to track the evolution of the endogenous variables over time, it is necessary 
to update forecasts for prediction errors independent on fiscal policy.

Define the difference between actual data for year t+1 and forecasts from the VAR of the step 2 for year t+1 as       and the 
simulated values for year t+1 are calculated as

7. These steps are repeated until 2015.

Counterfactual simulation
Methodology

Y t=A(L)Y t−1+ε t

Y t +1=A(L)Y t+E(ε t+1)=A (L)Y t

Y t +1=A 1(L)Y t+B1(L)X t+E(ε t+1
x

)=A (L)Y t+B1(L)X t

Y t +1=A1(L)Y t+B1(L)X t+ε̂t+1

ε̂ t+1



  

We do not document negative effects of 
implementation of fiscal rule for growth.

The reason is in the timing of fiscal 
consolidation to 2005-2007 when the growth 
rates exceeded 5% per year. This corresponds 
to that time estimates of low fiscal multipliers in 
the Czech Republic.

No recession induced by fiscal consolidation of 
2012.

Finally, we report evolution of the debt ratio 
and we compare the actual debt ratio with 
values obtained from numerical analysis 
(denoted as Rule_baseline), counterfactual 
and numerical analysis under the assumption 
that ex-post data on output gap and cyclical 
component are available.

Counterfactual simulation
Results
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Figure 8.3: Real GDP
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Evidence about the effects of fiscal policy rules rather favourable and points to increasing popularity of 
fiscal rules in recent decade.

● Lower deficits and interest rates (Afonso-Guimaraes, 2015). Positive effects confirmed even if 
possible endogenous relationship between inherent responsibility and preferences of policy makers 
are considered and fiscal rules help even in countries with rather poor fiscal reputation (Heinemann et 
al., 2015).

● Better instrument constraining policy makers than market discipline (DeGrauwe-Foresti, 2015, 
Bergmann et al., 2013, Wyplosz, 2012).

● Lower deficits mainly when expenditure rules are implemented (Hauptmeier et al., 2011).

● Similarly, positive effects of fiscal councils are confirmed (Debrun-Kinda, 2014, Kopits, 2011).

● Risks of fiscal rules: insufficient enforcement and noncompliance, pro-cyclical fiscal policy; some 
flexibility towards deteriorating economic conditions needed (Guerguil et al., 2016, Marzinotto-Sapir, 
2012 a další).

However, not so positive experience with fiscal rules in the U.K. (golden rule allowing deficits to finance 
capital expenditures; left in 2008, new set of rules adopted in 2015) + Spain and Ireland where 
compliance with the EU rules (SGP) did not prevent sovereign bond crisis in 2011.

The literature on fiscal rules and real-time data relatively scarce.

International experience with fiscal rules



  

Evidence about the effects of fiscal policy rules rather favourable and points to increasing popularity of 
fiscal rules in recent decade (Afonso-Guimaraes, 2015; DeGrauwe-Foresti, 2015) and many others.

Fiscal policy and real-time data: Review by Cimadomo (2014, Journal of Economic Surveys): revisions are 
often systematic, predictable and fiscal policies tend to be more countercyclical when real-time rather than 
ex-post data are used for evaluation of fiscal policy (first mentioned by Forni and Momigliano (Banca d'Italia 
2005)).

The literature on fiscal rules and real-time data relatively scarce.

Larch and Turrini (Intereconomics, 2010): possibility to use cyclically adjusted fiscal data (balances, 
revenues) as policy instrument limited due to uncertainty attached to the measurement of cyclical 
deviations in real time and to variability of elasticity of taxes over time.

Sceptics towards the usability of the new EU fiscal rules based on CABB: Ley and Misch (2014; differences 
between ex-post and real-time data might result in unplanned and substantial debt accumulation).

Masten and Gnip (2016) simulate a DSGE model and show that the EC methodology frequently fails to 
identify the true fiscal policy stance.

Similar concerns are expressed in IMF Staff discussion paper by Andrle et al. (2015).

 

Fiscal policy and real-time data
    Literature review
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