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Abstract 

The paper analyzes the macroeconomic effects of fiscal policy shocks in the Czech 
Republic. The low number of observations available for fiscal variables significantly 
affects the setup of the analysis. Firstly, a small-scale VAR is considered. Secondly, the 
model is estimated using Bayesian techniques. Finally, all identification approaches that 
are currently employed by the literature and that are applicable to the Czech Republic are 
used. The estimation results suggest that the fiscal policy transmission mechanism in the 
Czech Republic exhibits some standard features (e.g., a rise in GDP and inflation after 
unexpected government spending, and an increase in government spending after a 
positive shock to government revenues). However, the uncertainty associated with the 
results is substantial. Furthermore, it is discussed how the identification strategy itself 
may represent an additional source of uncertainty of the results. 
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Nontechnical Summary 

Fiscal policy shocks are important for monetary policy as they affect variables crucial for policy-
makers in a central bank. Given their high importance to the central bank, it is surprising that 
there is no consensus about the quantitative, or even qualitative, properties of most effects of 
fiscal policy shocks. 

Another important aspect of fiscal policy analysis relates to data. Fiscal data are often available 
for only a short period of time and are usually of quarterly frequency. So, model estimation often 
relies on a low number of observations. This feature of the data is especially relevant to the Czech 
Republic – the subject of study of this paper.  

This paper attempts to provide an answer to the question of how unexpected changes in 
government spending/revenues affect the Czech economy. Great emphasis is put on the 
robustness of the results. In particular, the way in which fiscal policy shocks are identified draws 
on all standard approaches that have been employed so far in the literature and are applicable to 
the Czech Republic. The aim of this general approach is to deal with the academic disagreement 
on the proper approach to identifying fiscal policy shocks. Moreover, results based on various 
identification schemes may enhance the discussion on the fiscal shock identification strategy 
suitable for the Czech Republic. 

The econometric approach in this paper reflects the low number of observations: the model is 
based on a minimal set of endogenous variables and is estimated using the Bayesian approach. 
The advantage of the Bayesian technique is that it allows prior information to be imposed on the 
system, i.e., additional information on top of that provided by the data. 

The estimation results suggest that the fiscal policy transmission mechanism in the Czech 
Republic exhibits some standard features. For example, a positive response of inflation and GDP 
after unexpected government spending and a rise in government spending after a positive shock to 
government revenues can be viewed as standard macroeconomic consequences of fiscal shocks. 
However, the uncertainty associated with the results is substantial and the results are not robust to 
the identification strategy employed. Furthermore, the identification strategy may itself represent 
an additional source of uncertainty. 
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1. Introduction 

The effects of fiscal policy shocks are still a subject of lively debate, as neither theoretical nor 
empirical studies have reached a consensus on either the qualitative or quantitative properties of 
such effects. Regarding the empirical research, the problem of diverging results is intensified 
when the analysis is carried out for a country with only short time series of fiscal data available. A 
low number of observations leads to imprecise estimates and presumably to sparse occurrence of 
shocks to identify. The uncertainty associated with the empirical findings can then be large, 
usually implying weak conclusions.  

The aim of this study is to estimate the macroeconomic effects of fiscal policy shocks for the 
Czech economy. For that purpose we estimate a vector autoregressive (VAR) model and identify 
fiscal shocks using various approaches. Similarly to Caldara and Kamps (2008) we employ 
basically three well-established identification schemes – recursive identification, SVAR 
formulated in terms of the AB model, and sign restrictions. 

While the purpose of the comparative analysis of identification approaches in Caldara and Kamps 
(2008) is primarily to explain diverging results from empirical studies based on VAR models, our 
reason here is different. We consider the examination of various identification schemes to be a 
way of partially overcoming the uncertainty of the results. The effects of fiscal shocks that are 
robust to the identification procedure can be regarded as more likely. Firstly, the data cannot 
discriminate between identification approaches. The data used for the estimation of the model are 
related solely to the reduced-form VAR, which is the same regardless of the identification 
assumptions (observational equivalence). Secondly, there may not be broad agreement on the 
assumptions underlying a particular identification approach, but if all identification schemes yield 
the same effect, the result can be viewed as reliable. Another reason to consider various fiscal 
shock identification schemes is to enhance the discussion about the appropriate identification 
method for a country with short fiscal time series. 

The robustness of the results with respect to the identification approach relates to the uncertainty 
of the identification. The uncertainty associated with the estimation of the reduced-form VAR is 
another aspect. To address this problem the reduced-form model is estimated using Bayesian 
techniques. A hierarchical Bayesian VAR is set up to find the optimal informativeness of the 
priors used. 

Our motivation stems from an effort to extend the set of empirical studies that deal with fiscal 
policy analysis for the Czech Republic. So far, only a few studies provide this type of analysis. 
Moreover, some features of the methodology used in this paper have not been applied to Czech 
fiscal policy analysis yet. Specifically, Bayesian estimation of the reduced-form VAR and sign-
restrictions identification approach could improve our understanding of the transmission of fiscal 
policy shocks. 
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Empirical estimates suggest that the fiscal policy transmission mechanism in the Czech Republic 
exhibits some standard features (an increase in output and inflation after an unexpected rise in 
spending, and an increase in government spending after a positive shock to government revenues). 
However, the uncertainty associated with the results is substantial. Moreover, the results are often 
not robust to the identification approach employed. It has also been shown that even if we 
overcome the problem of short time series by imposing extraneous information in the form of 
priors, the identification procedure can itself represent another substantial source of uncertainty.  

The rest of the paper is structured as follows. The next section provides a survey of the relevant 
literature. Sections 3 and 4 deal with the model, its estimation, and the approaches used for the 
identification of fiscal shocks. The estimation results are discussed in Section 5, and Section 6 
concludes. Appendix A contains graphs of endogenous variables, Appendix B compares the 
median responses for all identifications, Appendix C presents fiscal balances, Appendix D shows 
dynamic fiscal multipliers, and Appendix E shows estimates of free parameters in the AB model. 

2. Literature Review 

In vector autoregressions the identification of fiscal shocks is usually based on an assumption of a 
lagged response of a fiscal variable to changes in macroeconomic conditions. For example, Fatás 
and Mihov (2001) employ the traditional recursive assumption with government spending ordered 
first in the vector of endogenous variables. For the analysis of Czech fiscal shocks the recursive 
assumption is considered in Mirdala (2009) and Baxa (2010).  

Blanchard and Perotti (2002) estimate an SVAR model imposing additional information in the 
form of elasticities of government spending and taxes with respect to GDP and prices. The 
approach of Blanchard and Perotti (2002) has become a standard and has been applied many times 
since then – for example, Perotti (2004) for the US, Germany, Canada, Australia, Japan, and the 
UK, Giordano et al. (2007) for Italy, de Castro and de Cos (2008) for Spain, and Heppke-Falk et 
al. (2010) for Germany. For the Czech Republic analyses conducted along the lines of Blanchard 
and Perotti (2002) can be found in Radkovský and Štiková (2008), Valenta (2011), and Cuaresma 
et al. (2011).  

Recently, several authors have extended the set of possible identification approaches to include 
sign restrictions (Mountford and Uhlig, 2009; Canova and Pappa, 2007; Dungey and Fry, 2009). 
In this approach qualitative information underlying the identification of shocks is imposed directly 
on the impulse responses of some endogenous variables.  

Finally, fiscal shocks can also be identified by looking directly at the effects of fiscal spending 
related to specific events, government military spending during wars being a typical example. The 
narrative approach to fiscal shock identification is introduced for US fiscal policy shock analysis 
in Ramey and Shapiro (1998) and also in Burnside et al. (2004). 

Apart from vector autoregressions, fiscal policy can be analyzed by drawing on either structural 
models (for the Czech Republic see Klyuev and Snudden, 2011, and Ambriško et al., 2012b) or 
various types of fiscal indicators (e.g., Ambriško et al., 2012a, and Bezděk et al., 2003, examine 
the Czech case). 
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3. Model and Data 

We start with a traditional reduced-form vector autoregressive model: 

 

1

p

t j t j t
j

y C A y e−
=

= + +∑ , (1) 

 

where C includes deterministic terms (constant and linear trend), ty  for Tt ,...,1=  is an 1×M  
vector of endogenous variables, jA  is an MM × matrix of coefficients, and te  is an 1×M  
vector of innovations. We assume that the innovations are i.i.d. ( )Σ,0N . Finally, let 

1, ,..., pA C A A ′⎡ ⎤≡ ⎣ ⎦ and ( )vec Aα ≡ . 

The choice of endogenous variables to a large extent follows the literature originated by 
Blanchard and Perotti (2002), i.e., the vector of endogenous variables consists of government 
spending, GDP, inflation, government revenues, and the interest rate. So, the model consists of 
five endogenous variables ( 5M = ), which are ordered as listed above. 

The data set is of quarterly frequency, covering the period 1999Q1–2011Q3. The data are 
seasonally adjusted (TRAMO/SEATS). Government spending and revenues and GDP are in log 
real terms (deflated by GDP1). Data on government spending and revenues are from the Czech 
Statistical Office. Government spending consists of government consumption and investment. 
More specifically, it includes intermediate consumption, compensation of employees, and gross 
fixed capital formation.2 Government revenues are net of transfers and are referred to as net 
revenues in the following text. Government spending and net revenues as a share of GDP are 
presented in Figure 1, and all endogenous variables in levels are shown in Appendix A. 

Figure 1: Government Spending and Net Revenues as a Share of GDP 
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1 We use the same price index to transform government spending and revenues and GDP into real terms because 
the impulse responses are presented as shares of GDP. 
2 In the gross fixed capital formation component a peak can be observed in the raw data in 2003Q1. The peak 
relates to the reclassification of the railway company into the general government sector. The data on 
government spending are adjusted for this change. 
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The endogenous variables enter the analysis in levels. Since we estimate the reduced-form model 
(1) by Bayesian techniques, possible unit roots in the variables do not represent a problem (see, 
e.g., Sims, 1980, or Uhlig, 1994). Moreover, for the short time series available, stationarity and 
cointegration tests are often inconclusive. The next reason for using variables in levels is that we 
take the calibration of the matrices in the AB model from papers that consider variables in levels 
(Cuaresma et al., 2011, and Valenta, 2011).  

 

3.1 Estimation 

Model (1) is estimated by Bayesian techniques – a Normal-Wishart prior is used:3  

 

( )1
1( ),PRW S c d−Σ ∼  

( )2| 0, ( )PRN V cα Σ Σ⊗∼ , 

 

where the parameter d ∈\  denotes the degrees of freedom and parameters 1c ∈\  and 2c ∈\  
drive the shrinkage of the relevant parts of the prior scale matrix and the prior variance, 
respectively. The degrees of freedom d are set to M+2, which is the minimum value that 
guarantees the existence of a prior mean for the inverse of variance-covariance matrix Σ .  

The scale matrix specification 1 1 1( ) ([1,1, ,1, ]PRS c diag c c≡  reflects the fact that the variances of 
the two groups of endogenous variables differ remarkably.4  

The prior variance on the vector of coefficients takes a form that imposes an uninformative prior 
on the intercepts:  

4 2 2 2 2
2 2 2 2( ) 10 , ,..., , ,..., , ,....,PR p

c c c cV c diag c c
k k k k

⎛ ⎞⎡ ⎤≡ ⎜ ⎟⎢ ⎥⎣ ⎦⎝ ⎠
. 

 

Furthermore, it shrinks the prior variance with the lag of explanatory variable (1/ lagk ). The prior 
variance specification is very close to the standard setting as introduced in Kadiyala and Karlsson 
(1997). Finally, a tighter prior variance for the lags of other variables than the variable on the left-
hand side of the equation is not employed, as it does not affect the results. 

The Normal-Wishart priors are the natural conjugate priors, i.e., the posterior distribution of the 
autoregressive parameters jA  and the vector of intercepts C  are distributed normally (given Σ ) 
and the inverse of the variance-covariance matrix, 1−Σ , is distributed as a Wishart distribution 
(see, e.g., Koop and Korobilis, 2010): 

 

                                                           
3 The same type of prior distributions is used in Caldara and Kamps (2008). 
4 The operator ( )diag z denotes a matrix with the diagonal equal to the vector z and with off-diagonal elements 
equal to zero. 
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( ) ( )1 1
1 2ˆ ˆ| ( ) ( ) ,POST POST

PR PRy W S c e e A V c A T p d− −⎛ ⎞′′Σ + + − +⎜ ⎟
⎝ ⎠

∼  

( )( )11
2| , , ( ) 'POST

PRy N V c x xα α
−−Σ Σ⊗ +∼ , 

 

where  11, ,...,t t t px y y− −
′′ ′⎡ ⎤≡ ⎣ ⎦ ,  1,...,p Tx x x+

′⎡ ⎤≡ ⎣ ⎦ ,  ( ) ( )11
2( ) 'POST

PRA V c x x x y
−− ′= + , 

( )POST POSTvec Aα ≡ .  

The posterior distribution of the model parameters is simulated by taking 10,000 draws. For each 
draw the shock identification procedure is carried out. The effects of identified shocks are then 
summarized by certain quantiles of the impulse response distributions at a particular horizon.  

The hyperparameters 1c  and 2c  are set according to Giannone et al. (2012), who proposed a 
hierarchical method of choosing shrinkage parameters based on maximization of the marginal 
likelihood, which for conjugate priors is available in a closed form:  

 

( )

( ) ( ) 22 1 12 2
2 1 2 1 2

1 2 ˆ ˆ( ) ( ) ( )

2

M T p T p d
M dM

POST POST
PR PR PR

M

T p d

c c x x V c S c e e A V c A
dπ

− − +
−

− − − −

− +⎛ ⎞Γ ⎜ ⎟⎛ ⎞ ′⎝ ⎠ ′ ′+ + +⎜ ⎟ ⎛ ⎞⎝ ⎠ Γ ⎜ ⎟
⎝ ⎠

. 

 

Apart from the effect of data-based choice of prior informativeness on forecasting performance, 
Giannone et al. (2012) also show that impulse responses are more accurate in comparison with 
VARs with a flat prior even for small-scale VARs.  

The value of the marginal likelihood is also taken into consideration when setting the lag length 
(parameter p). Other aspects taken into account include the short period of available data and the 
frequency of the data. The quarterly frequency of the data suggests the use of at least four lags in 
the model. On the other hand, a high number of lags is not necessarily appropriate, since the total 
number of observations equals 51 only and shortening the data sample can affect the analysis. The 
marginal likelihood for five lags is lower than that for four lags and thus we stick to four lags. 
Finally, note that Blanchard and Perotti (2002), Mountford and Uhlig (2009) and others also 
consider four lags. 

 
4. Identification 
 
The task of identifying structural shocks is equivalent to finding a linear relationship between the 
reduced-form residuals from model (1), te , and uncorrelated structural shocks, tε . Following 
Caldara and Kamps (2008), recursive identification, structural VAR based on the AB model, and 
sign-restrictions identification are employed. The three approaches are standard tools currently 
used in fiscal policy analysis based on VARs. We do not carry out an analysis built on the 
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narrative approach because we suppose that the short time span of the data does not cover any 
period of exceptional government spending (see also Figure 1).  
 

4.1 Recursive Identification 

The first identification approach follows Fatás and Mihov (2001). Structural shocks are 
determined recursively, i.e., the reduced-form model variance-covariance matrix, Σ , is 
decomposed by Cholesky decomposition into the product of a lower triangular matrix and its 
transpose. The lower triangular matrix defines the relationship between the structural and 
reduced-form residuals, i.e., endogenous variables ordered first affect contemporaneously 
variables ordered last but not vice versa. Government spending is ordered first in the vector of 
endogenous variables, and thus we assume that the government does not react contemporaneously 
to a business cycle shock or monetary policy shock. 

4.2 AB Model 

The second identification approach follows Blanchard and Perotti (2002), who draw on 
extraneous information about the elasticities of government spending and net revenues to GDP 
and prices. The elasticities are imposed directly as coefficients into the linear relationships 
between structural and reduced-form residuals. The framework is also called the AB model (e.g., 
Breitung, 2004):  

t tAe Bε= . 

The elements of matrix A can be interpreted as capturing the immediate effect of a change in a 
variable on another variable (elasticity), while the elements of matrix B represent the immediate 
effect of a structural shock on a variable. We impose two sets of restrictions. First, we adopt the 
restrictions of Cuaresma et al. (2011), who apply the approach of Blanchard and Perotti (2002) to 
Central and Eastern European economies. Second, we apply the restrictions from Valenta (2011), 
which are suited for the analysis of Czech fiscal transmission. A detailed reasoning for the 
restrictions imposed can be found in the two papers.  

So, we use the following specifications:  

 

( ) ( )

1 0 0.5 0 0 1 0 0 0 0
1 0 0 0 1 0 0 0

1 0 0 0 1 0 0
0 0.8 0.9 0.5 0 1 0 0 0 1 0

1 0 0 0 0 1

g g
t t
y y

yg y t t

g y t t

gt t
i i

ig iy i i t t

e
e
e
e
e

τ
π π

π π πτ
τ τ

τ

π τ

ε
α α ε
α α α ε

β ε
α α α α ε

⎡ ⎤ ⎡ ⎤⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥⎢ ⎥ ⎢ ⎥− − ⎢ ⎥ ⎢ ⎥⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥− − − ⎢ ⎥=
⎢ ⎥ ⎢ ⎥⎢ ⎥ ⎢ ⎥− − − ⎢ ⎥ ⎢ ⎥⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥ ⎢ ⎥− − − − ⎣ ⎦⎣ ⎦ ⎣ ⎦ ⎣ ⎦

, 

 

where the specification from Valenta (2011) is in parenthesis if different from Cuaresma et al. 
(2011). The main difference between the two specifications is that Valenta (2011) assumes zero 
elasticity of net revenues to inflation within a quarter.  
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The parameters of matrices A and B are estimated by FIML estimation implemented by the 
scoring algorithm (see, e.g., Amisano and Giannini, 1997). 

4.3 Sign Restrictions 

The sign-restrictions identification approach is similar to Mountford and Uhlig (2009) and 
Caldara and Kamps (2008). The approach is based on the fact that in the relationship between 
reduced-form residuals and structural shocks an orthonormal matrix Q rotates uncorrelated 
structural shocks while leaving reduced-form residuals intact:  

 
1 1 1T T

t t t te A B A BQQ A BQε ε η− − −= = = . 

 

So, the vector tη  represents another set of uncorrelated structural shocks that yields the same 
reduced-form residuals. Nevertheless, the impulse responses of the new set of structural shocks 
are different from the original ones. 

The implementation of sign restrictions draws on Givens rotations (e.g., Fry and Pagan, 2011). 
Givens rotations are orthonormal matrices of the following form: 

 

( )
( ) ( )

( ) ( )

1 0 0 0

0 cos sin 0

0 sin cos 0

0 0 0 1

ijQ
θ θ

θ
θ θ

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟−
⎜ ⎟

= ⎜ ⎟
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎝ ⎠

" " "
# % # # #
" " "

# # % # #
" " "

# # # % #
" " "

 

 

with [ ]0,θ π∈  denoting the rotation angle and indices { }, 1,...,i j M∈  denoting the row and 
column occupied by the corresponding goniometric functions. The whole set of Givens rotations 
is then produced by the product of all possible ( )ij ijQ θ  such that i j< : 

 

( )
, 1

M

ij ij
i j
i j

Q Q θ
=

<

=∏ ,     [ ]0,ijθ π∈ . 

 

The sign-restrictions identification approach consists of a set of qualitative restrictions that say 
what Givens rotations (i.e., impulse response functions) to leave for further analysis. Our first 
restriction imposed is that a business cycle shock (whatever its nature) does not 
contemporaneously affect government spending. The interpretation of the inertia of government 
spending to business cycle shocks is usually based on decision lags inherently included in the 
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fiscal policy decision-making process. Practically, the first restriction is implemented by using a 
subset of the set of all Givens rotations that delivers zero on impact for government spending after 
a business cycle shock occurs. So, 

 

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )24 24 14 14 25 25 45 45 23 23 35 35 34 34 15 15 13 13Q Q Q Q Q Q Q Q Q Qθ θ θ θ θ θ θ θ θ= . 

 

Next, the rest of the sign restrictions imposed are the same as in Caldara and Kamps (2008). We 
identify a business cycle shock, government spending shock, and net revenues shock. For the 
business cycle shock, a positive reaction of output and net revenues for four quarters after the 
shock is assumed. The government spending (net revenues) shock is identified by imposing a 
positive reaction of spending (net revenues) for at least four quarters following the shock. 

5. Results 

The impulse response functions for the government spending shock and net revenues shock are 
presented in turn. We present the responses implied by four identification approaches: the 
recursive approach, the AB model with two specifications of matrices A and B according to 
Cuaresma et al. (2011) and Valenta (2011), and the sign-restrictions approach. The responses of 
government spending, net revenues, and GDP are reported as percentages of GDP. The responses 
of the interest rate and inflation are expressed in percentage points. 

Both shocks are normalized to be 1% of GDP in size, except when the sign-restrictions 
identification approach is applied. As pointed out by Fry and Pagan (2011) sign restrictions 
cannot identify the magnitudes of structural shocks and thus normalization (and comparison with 
other approaches) is not possible. However, the signs of the response and the periods of its 
minimum/maximum/switch of sign are identified properly. Therefore, when the magnitudes of 
shocks is dealt with in the following text, the responses obtained by sign restrictions are not 
discussed. 

To summarize the distribution of the impulse responses, the median along with the 16th and 84th 
quantiles of the impulse responses at a particular horizon are presented. A direct comparison of 
the medians of the impulse responses provided by all the identification approaches considered can 
be found in Appendix B. The horizon of the responses is up to 16 quarters. The implied fiscal 
balance for the government spending and net revenues shocks can be found in Appendix C. 

 

5.1 Government Spending Shock 

All the identification approaches exhibit a very similar pattern of government spending after a 
government spending shock of size 1% of GDP (Figure 2). The figure suggests that the 
government spending process is not persistent and the effect of the shock is almost zero from the 
second quarter onwards. Nevertheless, the uncertainty – reflected by credible intervals – means 
that the possibility of a persistent effect of the shock for identifications based on the AB model 
cannot be ruled out. 
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Figure 2: Responses of Government Spending after the Government Spending Shock 
 

 
 

The immediate median reaction of GDP after the unexpected spending shock is positive for all 
identifications. The credible intervals accompanying the median response of GDP contain zero 
over the whole horizon and for all identification schemes. So, either GDP reacts to unexpected 
spending only marginally or our data set/identification does not allow the reaction of GDP to the 
spending shock to be estimated precisely. Since government spending is a part of GDP the second 
explanation is more plausible. The first explanation would be consistent with the presence of a 
crowding-out effect of government spending. Finally, the profiles of the responses suggest that the 
possible effect, regardless of whether we detect it or not, is short-lived. After five quarters the 
effect of the shock is zero. 

Figure 3: Responses of GDP after the Government Spending Shock 
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The high uncertainty associated with the responses of GDP (at least within a few quarters after the 
shock) makes our conclusions about the effect rather weak. So, the implied output multipliers 
cannot be viewed as reliable either. However, in Appendix D the cumulative dynamic fiscal 
multipliers are reported.  

Both specifications of the AB model provide an immediate positive reaction of inflation after the 
spending shock (Figure 4). In the quarter when the spending shock occurs inflation rises by 0.5–1 
p.p. and the effect dies out after five quarters. The credible intervals do not cover zero in the 
quarter of the shock, so the conclusion of a positive response of inflation can be viewed as 
relatively strong. On the other hand, the sign restrictions and recursive identification imply a very 
weak response of inflation. Nevertheless, we do not observe the puzzle of decreasing prices after a 
government spending shock that can be found, for example, in Fatás and Mihov (2001) for 
recursive identification and in Mountford and Uhlig (2009) for sign-restrictions identification.  

 

Figure 4: Responses of Inflation after the Government Spending Shock 
 

 
 

 

The response of net revenues is in general positive (Figure 5). In terms of credible intervals this 
conclusion can be stated only for the identification approach drawing on the AB model specified 
as in Cuaresma et al. (2011). This specification suggests that the immediate reaction of net 
revenues slightly exceeds 0.5% of GDP. 
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Figure 5: Responses of Net Revenues after the Government Spending Shock 
 

 
 

 

Finally, the responses of the interest rate, reported in Figure 6, are positive for the AB model 
identification and achieve values of around 0.2 p.p. The other identifications do not suggest any 
reaction of the interest rate. The positive reaction of the interest rate is in line with the behavior of 
an inflation-targeting central bank which responds to an increase in inflation. 

 

Figure 6: Responses of the Interest Rate after the Government Spending Shock 
 

 
 



 14  Michal Franta    
 

 14

VAR studies dealing with the effects of fiscal policy shocks in the Czech Republic provide both a 
negative (Radkovský and Štiková, 2008) and a positive (Mirdala, 2009; Baxa, 2010) immediate 
reaction of GDP to a government spending shock. The reaction of net revenues is usually reported 
as being positive. 

 

5.2 Net Revenues Shock 

 

While Caldara and Kamps (2008) demonstrate that various identification schemes provide similar 
responses for a government spending shock and diverging results for a net revenues shock, one 
cannot find similar responses for either a spending shock or a net revenues shock in the analysis 
of Czech fiscal shocks.  

 

Figure 7: Responses of Net Revenues after the Net Revenues Shock 
 

 

 
 

 

Figure 7 presents the response of net revenues to a net revenues shock of size 1% of GDP. The 
profile of net revenues is similar to that of government spending after the government spending 
shock (Figure 2). The difference lies in lower uncertainty associated with the profile – low 
persistence of net revenues can be concluded even taking into account the corresponding credible 
intervals.  
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Figure 8: Responses of GDP after the Net Revenues Shock 
 

 
 

 

For the response of GDP the credible intervals suggest that the sign of the response in the few 
quarters after the shock cannot be determined for recursive and sign-restrictions identification 
(Figure 8). The two variants of the AB model provide a strong negative immediate effect of GDP, 
which is in line with a supposed decline of real activity as a consequence of possible distortionary 
effects of higher taxes. The size of the effect, however, is puzzling. A net revenues shock of 1% of 
GDP implies a fall in GDP of around 5%. This observation reflects the estimated elasticity of 
output with respect to net revenues ( yτα ) in matrix A. An example of a set of estimated values of  
the parameter can be found in Appendix E. 

The negative immediate reaction of GDP is similar to the one reported for the Czech Republic by 
Radkovský and Štiková (2008). On the other hand, Mirdala (2009) shows a positive effect of GDP 
after a net revenues shock. 
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Figure 9: Responses of Government Spending after the Net Revenues Shock 
 

 

 
 

Government spending increases either immediately or within a few quarters after the net revenues 
shock. Only the AB model calibrated according to Cuaresma et al. (2011) provides a credible 
interval not containing zero and a reaction that is of approximately the same size as the net 
revenues shock (Figure 9). The same identification approach also suggests a decrease in inflation 
(Figure 10) and the interest rate (Figure 11). Such responses are in line with the declining 
economic activity observed after the net revenues shock for this identification approach.  

 

Figure 10: Responses of Inflation after the Net Revenues Shock 
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Figure 11: Responses of the Interest Rate after the Net Revenues Shock 
 

 
 

 

 

5.3 Uncertainty  

As noted in the introduction, robust impulse responses imply reliable results. Moreover, a 
comparison of the results implied by the identification schemes can serve as a basis for discussion 
about the appropriate identification approach for a country with a short time series of fiscal data. 
The impulse responses presented in the previous section are not in general robust to the 
identification approach. Moreover, high uncertainty is usually associated with the results.  

Part of the uncertainty, as reflected by the centered 68% of the impulse response distribution, is 
associated with the reduced-form model estimation. However, some fraction can be assigned to 
the identification procedure. Therefore, it is interesting to compare the four identification 
approaches with respect to the uncertainty associated with the results. The uncertainty stemming 
from the reduced-form model estimation is the same for all approaches. The differences, 
therefore, originate solely from the identification schemes. For example, the sign-restrictions 
identification approach is viewed as ‘weak’ in the sense of a potentially high number of structural 
models that satisfy the sign restrictions imposed (Fry and Pagan, 2011). In contrast, the recursive 
assumption yields just one structural model and the uncertainty associated with this approach 
should be lower.  

The responses presented in the previous section show that the uncertainty associated with the 
identification strategy dominates. The responses based on recursive identification are 
accompanied by the ‘narrowest’ credible intervals, which reflects the tight prior we are forced to 
impose. On the other hand, the uncertainty associated with the AB model seems to be substantial. 
Appendix E presents estimates of the parameters of matrices A and B for 100 arbitrarily chosen 
draws of reduced-form coefficients of the benchmark model. It shows that the uncertainty is 
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especially large in the case of elasticities of output. Not surprisingly, the uncertainty then moves 
to the corresponding impulse responses. 

The reason for the high variation of the estimates of matrices A and B is that the estimation 
procedure is based basically on likelihood maximization. With a low number of observations and 
a high number of parameters, likelihood function maximization can be a difficult task.  

 

6. Conclusions 

In this paper a small-scale vector autoregressive model is estimated to analyze the effects of fiscal 
policy shocks in the Czech Republic. The setup of our analysis is driven to a great extent by the 
fact that quarterly fiscal data are available for the Czech Republic only since 1999Q1. The lack of 
a sufficiently long time span of data is reflected in several aspects. First, we choose a small-scale 
VAR model. More precisely, we work with the smallest model that is viewed by the relevant 
literature as being suitable for fiscal policy analysis. Interestingly, a majority of the most 
important contributions in the field are built on such a minimal setting. Second, the reduced-form 
model is estimated using a hierarchical Bayesian VAR with a data-driven choice of prior 
informativeness. The shrinkage parameters are set to maximize the one-step-ahead pseudo out-of-
sample forecasting performance of the VAR model. Finally, almost all standard identification 
approaches within VAR modeling are employed. The robustness of the results to the identification 
scheme employed is an important aspect of the discussion of the results. 

The findings suggest that the transmission channel of fiscal policy is in many respects standard in 
the Czech economy, i.e., GDP and net revenues increase after an unexpected increase in 
government spending, and inflation behaves similarly. Regarding the net revenues shock, a 
subsequent increase of government spending can be observed. However, the uncertainty 
associated with the results is substantial and so the above-mentioned conclusions can rarely be 
stated also in terms of credible intervals. Moreover, the results are often not robust to the 
identification procedures used.  

 Regarding the identification procedure, it turns out that even though SVARs based on the AB 
model are now the most popular vector autoregression approach, for countries with short time 
series of fiscal data this approach is not necessarily the most suitable one. This is because, in 
contrast to recursive identification and sign restrictions, the estimation of the AB model is based 
on data as the model likelihood is maximized, which can represent an important additional source 
of uncertainty in the results.  
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Appendix A: Data 

Figure A1: Data. Government Spending, GDP, and Net Revenues in Real Terms  
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Appendix B: Medians of IRFs 

Figure B1: Impulse Responses after the Government Spending Shock (median) for 
Identification Based on two Specifications of the AB Model, Recursive Assumption, 
and Sign Restrictions 
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Figure B2: Impulse Responses after the Net Revenues Shock (median) for Identification Based 
on two Specifications of the AB Model, Recursive Assumption, and Sign 
Restrictions 
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Appendix C: Implied Fiscal Balance for Government Spending and Net 
Revenues Shock 

 

Figure C1: Fiscal Balance (% of GDP) after the Government Spending Shock 
 

 
 
 

Figure C2: Fiscal Balance (% of GDP) after the Net Revenues Shock 
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Appendix D: Output Fiscal Multipliers 

The multipliers are computed as the ratio of the cumulative responses of GDP and government 
spending/net revenues for a given quarter. Note that even though the size of a shock cannot be 
identified by sign restrictions, the ratio of the cumulative responses already represents a 
meaningful value.  

For government spending the output multipliers reflect the short influence of the spending shock 
on both spending and GDP. Therefore, the cumulative multipliers do not change much after the 
fourth quarter. Regarding the magnitudes, sign restrictions provide more realistic values for the 
first and fourth quarters, while in the medium run the recursive approach is close to the values 
found for other countries – see, for example, Table 3 in de Castro and de Cos (2008) for output 
multipliers estimated for Spain. Note that high uncertainty associated with the responses of 
government spending/net revenues and output significantly weakens the results for the multipliers. 
Table D2 presents the output multipliers for the net revenues shock.  

 

 

Table D1: Cumulative Output Multipliers to Government Spending 
Shocks 

 Quarters 
  1st 4th 8th 20th 
Recursive 0.23 0.32 0.35 0.35 
Sign r. 1.43 1.43 1.46 1.47 
AB model (C et al.) 5.28 6.89 6.83 7.52 
AB model (Valenta) 6.65 8.90 9.09 10.76 

 

 

Table D2: Cumulative Output Multipliers to Net Revenues Shocks 

 Quarters 
  1st 4th 8th 20th 
Recursive 0.00 0.22 0.30 0.29 
Sign r. 0.62 0.91 1.04 1.05 
AB model (C et al.) -5.21 -5.02 -4.35 -4.13 
AB model (Valenta) 6.11 -5.42 -5.09 -5.08 
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Appendix E: Estimates of the Free Parameters of Matrices A and B 

 

Figure E1: Estimates of the Free Parameters of Matrices A and B for 100 Arbitrarily Chosen 
Draws of Reduced-form VAR Model Coefficients 

 

 

 

 

Note: The lines represent the median and the 16th and 84th quantiles of the corresponding set of parameter 
estimates.  
The specification of Cuaresma et al. (2011) is used. 
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