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Abstract

Using a panel data set of 14 EU countries from 1970 to 2012, we study the type of
monetary and fiscal policies of both authorities, and assess how they are influenced by
certain economic variables and events (the Maastricht Treaty, the Stability and Growth
Pact, the Euro and crises). Results show that inflation has a significant impact on
monetary policy, and that governments raise their primary balances when facing
increases in debt. Another goal is to characterise the type of interactions established
between central banks and national governments, i.e. if their policies complement one
another, or whether there is a more dominant one. Still, our results point to the lack of
evidence concerning central banks’ response to fiscal policy.
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1. Introduction

On the 7" of February 1992, the Maastricht Treaty was signed, which was the
first step towards a common currency among the member states of the European Union
(EU). This treaty was established following convergence criteria which each member
state was obliged to comply with, based on rules on budget deficit and debt levels, low
inflation and interest rates close to the EU average. Thus, it contributed towards
achieving price stability and fiscal sustainability.

However, these Maastricht provisions did not seem to be sufficient enough to
deal with excessive deficits, which led to the formation of other procedures to
complement the creation of the Economic and Monetary Union (EMU). In 1997,
members from the EU agreed to the Stability and Growth Pact (SGP), a set of fiscal
rules for maintaining and reinforcing low budget deficits, whereby annual government
budget deficit and government debt may not exceed 3% and 60% of GDP, respectively.
Finally, the third stage of the EMU took place on the 1% of January 1999, with the
launch of a common single currency, the Euro, which was to be used as the monetary
unit for all transactions by January 2002.

Despite all the advantages that these three economic milestones brought about,
they restricted the use of fiscal policy, especially when countries joined the Euro area,
lost their individual monetary policy, and became aligned to a common monetary
policy. This leads us to need to think about the relationship created between a country’s
fiscal and monetary policies.

The interactions between fiscal policy and monetary policy are a complex topic
to study, as the role of each authority has a different impact on the economy, which
could be the reason why equilibrium under these two policies is similarly difficult to
determine. Thus, the type of relationship established by both authorities is important in
determining how their policies will influence the levels of inflation, debt and economic
growth, in other words, all the aspects that are related to the economic performance of a
country.

Through this study, our intention is to analyse the impact of certain economic
variables on these policies, and to determine whether there is evidence, or not, of
Ricardian fiscal regimes. Subsequently, through the reaction functions of each authority,
we will also be able to define their main goals and the type of interaction that exists

between national governments and central banks. Finally, we plan to see how the



Maastricht Treaty, the SGP, the Euro and crises have influenced monetary and fiscal
policies.

For a sample of 14 European countries during the period of 1970-2012, we
performed a panel data analysis, which took into account the impact that these policies
have on all of the countries, on average. Our results show that inflation is quite relevant
for monetary policy, and that primary balance reacts positively to increases in
government debt. Moreover, our results point to the lack of evidence concerning central
banks’ response to fiscal policy.

Furthermore, in relation to these events, the estimation results are all statistically
significant for monetary and fiscal policies, but the dummy for the Maastricht Treaty
shows that it has the biggest impact on monetary policy, probably due to the
convergence criteria. On the other hand, the introduction of the Euro has a greater
negative effect on fiscal policy, together with that of a rise in countries’ budget deficits.
As we expected, crises influence monetary and fiscal policies negatively, but this effect
is smoothed out if countries belong to the Euro area. In addition, we also made
individual analyses for each country.

The paper is structured as follows: Section 2 provides a brief theoretical and
empirical analysis of the background literature, emphasising the different policies and
the degree of economic coordination; Section 3 explains the empirical specifications,
namely the data and variables used in the model, as well as the econometric approaches
chosen; Section 4 details the regressions that were estimated, as well as the empirical

results; Section 5 summarises the conclusions.

2. Literature and Theoretical Background
2.1. Different Policies and Economic Coordination

Since the beginning of the 1980s, discussion regarding the roles of central banks
and governments, as well as the relationship between monetary and fiscal authorities,
started to gain more relevance. Although there is a separation of responsibilities —
central banks are focused on inflation, whereas governments are concerned with cyclical
conditions and the level of government indebtedness — both inflation and cyclical
conditions depend on policy coordination, which means that monetary and fiscal
policies depend on each other (Wyplosz, 1999).

However, this coordination may not always lead to the most desirable results,

which consequently depends on the role assumed by each authority. Sargent and
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Wallace (1981) argued that both authorities could be relevant in a “dominant” way.
When monetary policy dominates fiscal policy, the monetary authority can permanently
control inflation, as it is free to set the level for base money. However, if fiscal policy
dominates monetary policy then the monetary authority loses some of its influence in
controlling inflation, and since budget deficits cannot only be financed by the issue of
new bonds, then the monetary authority has to print money and address the additional
problem of inflation.

Aiyagari and Gertler (1985) introduced the distinction between Ricardian and
non-Ricardian regimes, which characterises the behaviour of a government. In a non-
Ricardian regime, primary budget balances are freely set by the government and prices
are endogenously determined from the government’s budget constraints. Hence, the
fiscal authority does not commit to completely financing debt through future taxes, thus
leading to monetary financing. In a Ricardian regime, the monetary authority
determines the stock of money and the price level, and the government has to achieve a
certain degree of primary budget surplus in order for the budget constraint to be
consistent with the repayment of the initial stock of debt and to ensure fiscal solvency.

According to Leeper (1991), fiscal policy could be “active” or “passive”,
depending on the effect it will have when facing a government debt shock. An active
authority discards the state of government debt and independently establishes a decision
rule that depends on past, current and future variables. On the other hand, a passive
authority’s decision rule depends on the current state of government debt once it has
been constrained by the active authority’s actions and by the private optimisation.

Taylor (1993) further addressed the estimation of policy reaction function by
initially proposing a monetary policy rule to control inflation for the U.S. in the early
1990s:

r=r*+p(r—-z*)+y(y-y9. @)

In the so-called Taylor rule, equation (1), r represents the actual nominal short
term interest rate, r* the equilibrium nominal short term interest rate, z the actual rate
of inflation, 7* the equilibrium rate of inflation, y the actual output and y* the
capacity output. As Ghatak and Moore (2011) state, whilst this rule describes the

changes in the instruments that would accompany an increase in inflation or in real



GDP, its aim is to allow central banks to be successful in stabilising inflation and output
gap. Later on, after the establishment of the EMU, many authors concluded that the
Taylor rule is a useful tool for conducting monetary policy in the Union and that it
provides a similar level of macroeconomic stabilisation, when compared with the
optimal rule (Gerlach and Schnabel, 2000).

On the other hand, when dealing with fiscal issues, the key player is the
government. Based on its intertemporal budget constraint and assuming the necessary
and sufficient transversality condition, the government must determine a sustainable

fiscal rule in the medium and long term:*

Abt = dt—l +1 bt—11 (2)

where b, is the public debt in year t, r, is the real interest rate in t, r,b_, are the interest
payments at the beginning of fiscal year t-1, and d,, =9,, —7,, — S, is the ratio of the
government primary balance to GDP generated during t-1, in which g is the

government expenditure net of interest, r are the tax revenues net of transfers and s
denotes the real revenues from seigniorage, assumed to be constant. In equation (2), and
knowing that the primary balance can be a deficit or a surplus, the change in the public
debt-to-GDP ratio must cover not only the primary balance to GDP ratio but also

interest payments.

2.2. Previous Empirical Evidence

The reading of the available empirical literature shows that, several authors
focussed either on the monetary or on the fiscal side, on the interactions between them,
or on their impact on a country’s economy.

Concerning the study of fiscal policy and its sustainability, the studies looked
essentially at two main indicators: debt and primary balance. In Bohn (1998), the U.S.
primary budget surplus turned out to be an increasing function and it responded
positively to the debt-to-GDP ratio, which shows that U.S. fiscal policy satisfies an
intertemporal budget constraint, in a Ricardian fashion. Gali and Perotti (2003) study

how the Maastricht Treaty and the SGP changed the fiscal policy in EMU countries by

! See Afonso (2005) and Landolfo (2008) for more developments on the intertemporal budget constraint.
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making them more procyclical, and they also detect a decrease in cyclically primary
deficits when facing an increase in debt. On the other hand, Afonso (2005) uses
causality tests between the primary balance and government debt ratios. The results of
the various tests show that for all the sub-periods (pre- and post-Maastricht Treaty and
SGP periods) between 1970 and 2003, the 15 EU governments raised the primary
budget surpluses as a result of increases in the outstanding stock of government debt,
and they appears to use primary budget surpluses to reduce the debt-to-GDP ratio.
Therefore, we can acknowledge an evidence of Ricardian fiscal regime in these papers.

Moving to monetary policy, it can be observed that reaction functions are
usually based on interest rates. Altavilla (2003) estimates several reaction functions® in
order to assess how the European Central Bank (ECB) should control interest rates
when facing a change in real output, inflation or the exchange rate. The conclusions are
that: 1) central bank behaviour is better explained by adding a lagged interest rate and
also future inflation movements; 2) the ECB should focus on simple monetary rules, as
this increases the transparency and the credibility of the institution itself. Ruth (2007)
develops a panel reaction function based on the Taylor rule for analysing the European
monetary policy, namely, interest rate setting since 1999. Regarding the good’s interest
rate path, in the short-term, the author only finds deviation by the ECB in cases of area-
wide inflation. Clausen and Hayo (2002) also find asymmetric monetary policy effects
over the short- and medium-term for Germany, Italy and France.

Furthermore, besides just measuring an interest rate reaction function for 8
major EMU countries between 1980 and 1998, Huchet’s (2003) main goal is to
determine whether common monetary policy shocks induce asymmetric reactions on the
real economic activity of each country. His conclusion is that “(...) a common change
of monetary policy in all countries can lead to asymmetric reactions because these
countries still have different national structures”.

To study the interactions between monetary and fiscal policies, Leeper and
Davig (2009) estimate Markov-switching policy rules for the United States. The paper’s
results highlight that the impacts of a fiscal stimulus cannot be understood without
studying monetary and fiscal policies jointly, since they fluctuate between active and
passive behaviour. A similar approach is provided by Afonso and Toffano (2013) who

report for the UK “active” and “passive” fiscal regimes in a clearer cut way, while in

2 Five different rules are estimated: three different specifications of the Taylor rule, an optimal feedback
rule and a forward-looking rule.



Germany fiscal regimes have been overall less active, supporting more fiscal
sustainability. For Italy, a more passive fiscal behaviour is uncovered in the run-up to
EMU.

3. Empirical Specifications
3.1. Data and Variables

For the time period between 1970 and 2012 (43 years of annual observations),
our dataset is based on 14 EU countries, where 11 belong to the Euro area® — Austria
(AT), Belgium (BE), Finland (FI), France (FR), Germany (DE), Greece (GR), Ireland
(IE), ltaly (IT), the Netherlands (NL), Portugal (PT) and Spain (ES) — and the other 3
are not part of the Euro area — Denmark (DK), Sweden (SE) and the United Kingdom
(UK).

The variables used in the analysis are from several sources. From the European
Commission AMECO database we gathered data regarding cyclically adjusted primary
balance (capb), debt-to-GDP ratio (debt), nominal short-term interest rate (interest) and
output gap between actual and potential gross domestic product (output gap); from the
World Development Indicators (WDI) we obtained inflation (inflation); from the
Financial Development and Structure dataset of the World Bank we collected M3 data,
also referred to as liquid liabilities (m3). Table 1 presents the descriptive statistics for

the full sample.

Table 1
Descriptive Statistics (full sample): 1970 - 2012

Mean Std. Dev. Minimum Maximum  Observations

capb 0.963 3354 -25.033 10.457

(% of GDP) (IE,2010) (DK, 1986) el
% gf gtDP) 58.451  29.162 (FEI;,. 1334) (é;c,)'2300161) 565
'”tergzg i 7515  4.996 (P%%(iz) (Gzé.?gg N 572

% o?f;zeg:t_iga?gm) 0.089  2.350 (élRl,'gc}lsz) (Pz:71%972) 581

% ngDp) 69512 26.540 (||S,'?ggl) (LlJi?é%%%) 543

* We do not consider Luxembourg due to the lack of data in some of the major variables.
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To assess the impact of certain events on authorities’ policies, we have created
several dummy variables and included them in the regressions:

e dmt: dummy for the Maastricht Treaty, assuming a value of 1 in the years of and
after the approval of the Treaty*, and 0 otherwise;

e dsgp: dummy for the adoption of the SGP framework, taking the value 1 for
1997 and subsequent years, and O elsewhere;

e dez: dummy for countries in the Euro area, being 1 for the year of and after they
became Euro area countries®, and 0 for Denmark, Sweden and the United
Kingdom, since they have not adopted the Euro.

Although we do not consider this as a dummy variable, we also want to study
the effect a crisis can have on monetary and fiscal policies. Therefore, from the
database® of Reinhart and Rogoff (2009), we collected data regarding the total number
of crises a country had in each year (crisis). In this dataset, the types of crises are
banking, currency, inflation and stock market crises, which assume the character of a
dummy variable in further tests (e.g. 1, if in year t country i had a banking crisis, and 0
otherwise).

3.2. Econometric Approach

We use a panel data approach, as it notably provides the possibility of obtaining
a larger sample. The general linear model is the foundation of linear panel model
estimation, which is why we can estimate the parameters using the Ordinary Least
Squares (OLS) method. This method is associated with three basic assumptions:
exogenous covariates, uncorrelated and homoscedastic errors. However, if they do not
hold, OLS estimates are biased and/or inefficient. Plus, OLS bias could also be due to
endogeneity whenever there are, for instance, omitted variables or measurement errors
in the covariates. To address this problem we use two conventional regression based
strategies: the fixed effects model and the two stage least squares (2SLS).

According to Wooldridge (2009), the fixed effects method allows for not only

the estimation of panel data models with unobserved effects, as it is efficient when

* The dates of the Maastricht referendum approval are different for each country: 1992 for Belgium,
France, Greece, Ireland, Italy, the Netherlands, Portugal and Spain; 1993 for Denmark, Germany and the
United Kingdom; 1994 for Austria, Finland and Sweden.

*The date of entry is different among countries: 1999 for Austria, Belgium, Finland, France, Germany,
Ireland, Italy, the Netherlands, Portugal and Spain; 2001 for Greece.

® Available at: http://www.reinhartandrogoff.com/data/browse-by-topic/.
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idiosyncratic errors are uncorrelated and homoscedastic, but also for the estimation of
unbalanced panels, i.e., when the sample is missing years for some cross-sectional units.

Additionally, although the random effects method is more efficient when the
unobserved effect is uncorrelated with all the explanatory variables, fixed effects is
more useful to estimate ceteris paribus effects. However, it is possible to perform the
Hausman test to verify which of both methods is the most appropriate, with random
effects being the null-hypothesis. Therefore, rejecting the null-hypothesis proves
evidence in favour of fixed effects. For our work, this same test indicates the use of
random-effects for monetary policy, as well as for the reaction function of central
banks, and the use of fixed-effects for fiscal policy and the reaction function of national
governments.

The third method we use is the 2SLS, to allow for instrumental variable
estimations. By enabling the use of instrumental variables — exogenous variables, totally
uncorrelated with the error term and partially correlated with the explanatory variables —
besides the existing explanatory variables, this method also estimates ceteris paribus
effects. Therefore, it solves the endogeneity problem and leads to a consistent estimator
when there are omitted variables. The advantage is that, if those instrumental variables
are not poor, then they may very well satisfy the two properties mentioned above; 2SLS
clearly becomes a more suitable method than OLS. In our 2SLS estimations, we
generally used the lagged values of explanatory variables as instrumental variables.

OLS, OLS-Fixed Effects (OLS-FE) and 2SLS are the three panel data methods
considered in the estimation of our regressions, and in all of them, we apply the White
diagonal covariance matrix in order to assume residual heteroscedasticity.

In order to make a more complete analysis through studying the impact that
monetary and fiscal authorities have on each country, we decided to develop a system of
equations formed with the equations related to each country. The type of linear system
of equations we use is the Seemingly Unrelated Regression (SUR) model, proposed by
Zellner (1962). In this context, when the error terms are correlated in the different
regression equations and when a diverse group of explanatory variables is included in
those equations, the corresponding estimators become more efficient than in one single

equation estimation.



4. Empirical Analysis
4.1. Policies of the Authorities

4.1.1. Monetary Policy

In our study, as well as in the majority of the literature who follows the Taylor
rule, the instrument of monetary policy used is the interest rate. Regarding the
explanatory variables, for instance, Huchet (2003) uses the lagged short-term interest
rate, the inflation gap and the M3 growth gap compared to its 2% target and a 4.5%
reference value, respectively, and also the output gap. Altavilla (2003) creates
instrument rules which vary between inflation, output gap and interest rate, and their
lagged values and an autoregressive term.

Therefore, we have set up our monetary policy regression for country i (i=1,...,
N) at time t (t=1,..., T) in the following form:

interest,, = S, + dinterest,, , + dinflation ,_, + goutputgap,, , + A3, , +u,, (3)

where interest, and interest, , are the nominal short-term interest rate at times t and t-
1, inflation, , represents inflation in period t-1, outputgap, , is the gap in t-1, m3, , is
the monetary aggregate M3 at time t-1, B, represents the estimated individual effects for

each country and uj,, are the independent disturbances across countries

In Table 2 we present the estimated results for regression (3) and, as expected,

the short-term interest rate is sensitive to inflation (¢ > 0), to the output gap (¢ >0)

and to M3 (4 < 0). The estimation is conducted based on three methods, OLS, OLS-FE
and 2SLS.” The results display statistically significance in all variables, with the correct
signs.

Apart from the larger impact of the lagged short-term interest rate, which softens
interest rate fluctuations, inflation is the next most important variable in terms of
influence on the instrument of monetary policy. The results show that a 1% increase in
inflation leads to a raise of 0.165% in the nominal short-term interest rate, in order to
reduce money supply, which will eventually lead to a decrease in inflation. Thus the
stabilisation of the price level is in place. Clearly, sustainable economic growth is in the
background, which is represented by the low positive effect that output gap has on

" Both OLS and 2SLS estimations are based on cross-section random-effects, as the Hausman test
indicates that they are the appropriate effects to consider.
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interest rates. This also stresses the adversarial relationship mentioned earlier between
sustainable economic growth and a stable level of prices. Looking at the results in more
detail, a negative relation between interest rate and M3 is clear. Perhaps this could mean
that if central banks want to increase M3, they should reduce interest rates in order to

not jeopardise M3’s reference value.

Table 2
Estimation of monetary policy with interest,, as dependent variable: 1970-2012
Method OLS OLS-FE 2SLS
c 1.190%** 1.315%** 1.226***
(0.343) (0.416) (0.384)
. 0.789*** 0.784%** 0.790%**
Interest;, , (0.029) (0.029) (0.034)
Lo 0.162*** 0.165*** BEEE=
DO (0.027) (0.029) (0.031)
0.093** 0.090** 0.098***
Outputgap;, , (0.037) (0.037) (0.038)
m3 -0.010%** -0.012%** -0.011%**
il (0.003) (0.004) (0.004)
Obs 513 513 497
R? 0.879 0.880 0.879
Adj. R? 0.878 0.876 0.878
D-W stat 2.055 2.057 2.067
Hausman prob 0.9232 - 0.9567

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. D-W stat is the Durbin-
Watson statistic. Hausman prob refers to the probability reached in the Hausman test.

Applying the SUR model in regression (3), formed by a system of 14 equations
related to each country individually, we were able to estimate their monetary policies
and thus carry out a more careful analysis through the results displayed in Table 3.

Denmark, Finland, France, Spain and Sweden are the only countries that follow
the usual pattern: inflation is statistically significant and there are expected signs for all
coefficients. Some other countries either do not display the expected sign or inflation
seems to be less of a priority goal. For instance, whenever inflation is not significant,
cyclical conditions or M3 levels assume a more relevant role: in Austria and in the
United Kingdom, the major responses being to the levels of output (if they approach the
potential level) and to the values established for M3, since both significantly influence
short-term interest rates. On the other hand, in Ireland and in the Netherlands interest
rates are only affected by M3 and output gap levels, respectively.

Belgium and Germany are an exception to the rule because apparently, nominal

short-term interest rate is only influenced by its auto-regressive term.
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Table 3
SUR estimation of monetary policy with interest, as dependent variable: 1970-2012

Countries C interest; , inflation,_,  outputgap,_, m3,_; Obs R?
Pl R I
coon T SETE G sl o |y o
Denmark o) oo (oo 0106 @0y | 2 087
Bl ol TR Gl
o el e ;
e Sé.lOGGO) 0(8.7007*12* 0(3.70564) (8:8;;) (88125?) 42 0766
Germany (i:ggg) 0(8?235*32* (ggigz* (821&21171) (881122) 20 0683
Greece e 00w (o) o) o | 2 080
g cE o B gem |
tly o) oo o6 o1  oog | @ 084
s SR oS ol g |,
R T <o O A
Spain (21'?58235) 0(8%690) 0(3.70175) (8:(1323) (88115) 85 0.8%
Sweden  iio  omm  ©uy o) o | ¥ 081
United 5214+  0.421%* 0.265 030155 00240 |
Kingdom  (1239)  (0.144) (0.219) (0.391) (0.008)

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. SUR linear estimation
after one-step weighting matrix; total system with 513 observations.

4.1.2. Fiscal Policy

The assessment for fiscal policy is usually based on the primary budget balance,
in order for governments to achieve a certain level of primary surplus to diminish the
outstanding stock of public debt. Therefore, the primary balance is commonly used as
the dependent variable in the regressions for fiscal rules (or fiscal reaction functions).
However, the explanatory variables included in the regressions also differ from author
to author. Gali and Perotti (2003) use expected output gap, debt at the time of budget
decision (relative to potential output) and the last year cyclically unadjusted total budget
deficit (as a percentage of GDP). In addition, Bohn (1998) includes the ratio of debt to
aggregate income, the level of temporary government spending and a business cycle

indicator.
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The fiscal policy regression we follow is notably presented by Afonso (2005),

and is a simple linear dynamic model:

capb, = S, +acapb, , + odebt, , +u,,, 4)

where the cyclically-adjusted primary balance of country i at year t (capb,, ) depends on
its previous observation (capb, , ) and on the debt-to-GDP ratio of year t-1 (debt;, ,).

Bearing this in mind, the hypothesis we want to test is o >0, meaning that the
expected result is a positive reaction of the primary balance to changes in government
debt. Table 4 reports the outcomes for fiscal policy reaction function (4), and as the

estimated coefficient for debt is statistically significant we cannot reject this hypothesis.

Table 4
Estimation of fiscal policy with capb, as dependent variable: 1970-2012
Method OLS OLS-FE 2SLS
c -0.491*** -1.448*** -1.636%**
(0.226) (0.312) (0.354)
0.822%** 0.741%** 0.729%**
capby (0.074) (0.089) (0.072)
debt. 0.011*** 0.027*** 0.030%**
it-1 (0.003) (0.005) (0.005)
Obs 428 428 414
R2 0.678 0.703 0.701
Adj. R? 0.677 0.693 0.690
D-W stat 2.036 2.012 2.028
Hausman prob 0.0000 - 0.000

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. D-W stat is the Durbin-
Watson statistic. Hausman prob refers to the probability reached in the Hausman test.

In the end, the governments of these 14 EU countries raise primary budget
surplus when facing increases in the outstanding stock of government debt. This
stabilising behaviour by governments, especially in adjusting the intertemporal budget
constraint, translates into a Ricardian fiscal regime. Bohn (1998), Favero (2002) and
Afonso (2005) also reached the same conclusion in their studies. In the three methods,
all the estimated coefficients are statistically significant. Nevertheless, it is when we use
the 2SLS method, with cross-section fixed effects, that the primary balance reacts more

positively to government debt, by rising 0.3% when the debt ratio increases by 10%.
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Subsequently, we have estimated the fiscal policy reaction functions in each

country separately, using the SUR model. Table 5 shows the results.

Table 5
SUR estimation of fiscal policy with capb,, as dependent variable: 1970-2012

Countries c capb;,_; debt,, , Obs R?2
noie v ey | ® o
s 2 Sl 0 | e o
ST A ol TR
Finland (16%84507’; 0('31150*5’;* ('8 gfg) 35 0.610
e 35 SRS 0| e
Germany _?i.175§8) (8:222) (2'00.839) 21 0.170
Greece (_12.'875174) 0(3.71108) (88%) 2 05
reland i) 01 0023 27 050
taly T o109 ooy | ® o8
Netherlands ('8'77785) 0('8_1099’%* (8:3%) 37 0.540
Portuga 0% o9 0017 B 0
swan G SR S w o
Sweden (flgfg) 0(8.7120*0’;* ?(5903108; e 0318
United Kingdom '2('5_(;‘;;* 0('8?048’:;* 0('8_‘:’092*1’;* 26 0.742

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. SUR linear estimation
after one-step weighting matrix; total system with 428 observations.

Austria, Belgium, Denmark, Germany, Ireland, Italy, Portugal, Spain, Sweden
and the United Kingdom have governments that follow Ricardian fiscal regimes: debt is
statistically significant and whenever it increases, primary budget surplus is raised in
order to stabilise the financial situation. This pattern is also pursued by Greece and the
Netherlands, although debt does not show up as being significant.

Finland and France represent the exceptions to this fiscal behaviour, as the debt
estimated coefficient is negative but also not statistically significant.
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4.2. Interactions between Monetary and Fiscal Authorities
Besides estimating the policies of each authority, we have also decided to
include fiscal (monetary) variables in the monetary (fiscal) regression, to highlight, in a
different way, the real concerns of national governments and central banks, along the
lines of Wyplosz (1999). Hence we will be able to identify the interactions between

monetary policy and fiscal policy — which is one of the goals of our study.

4.2.1. Reaction Function of the Central Banks

Wyplosz (1999) presents a reaction function for central banks, based on several
explanatory variables: interest rate lagged, inflation lagged, output gap lagged, money
growth lagged, relative unit labour costs, US interest rate, primary surplus lagged (% of
GDP), change in primary surplus lagged (% of GDP) and current account (% of GDP).

Our regression is simpler, adding only to equation (3) the most important fiscal
variable, which is the change in cyclically-adjusted primary balance of country i at time
t-1 (Acapb, ,):

interest, = /3, + dinterest,,_, + dinflation ,_, + goutputgap,, , + Am3,_, + OAcapb, , +u,. (5)

The estimation for central banks’ reaction function is presented in Table 6.

Whilst estimating regression (5), the expected results are ¢, >0 and 1,0 <0, and as

the three methods meet these hypotheses, we continue to focus on the 2SLS estimation.®

The two main conclusions from this estimation are: 1) central banks are
concerned with price stability and economic growth, and with an intermediate goal
regarding monetary aggregates; and, on the other hand, 2) central banks do not appear to
react much to a country’s fiscal stance.

Nevertheless, the results exhibit statistical significance for the estimated
coefficients of inflation, output gap and M3: whenever there is a 1% increase in the
previous year’s rate of inflation or output gap, central banks raise the short-term interest
rate by 0.183% and 0.117%, respectively; and an increase of 1% of M3 implies a
decrease of 0.012% of interest rate to meet the goal. Also, the estimated coefficient for
the change in the primary balance is not significant, which means central banks do not

respond in this way to fiscal policy.

8 With cross-section random effects, due to Hausman test’s proof.
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Table 6
Estimation of central banks’ reaction function with interest, as dependent variable:

1970-2012

Method OLS OLS-FE 2SLS
. 11837 13007 1.066%*
(0.366) (0.453) (0.388)
: 0.785%** 0.781%%* 0.775%%*
Interest;, , (0.037) (0.037) (0.039)
o 0.178%%* 0.184%%* 0.183%%*
DO (0.039) (0.042) (0.043)
0.117%%* 0.116%** 0.117%%*

Outputgap;, , (0.038) (0.039) (0.039)
A L0011 %%* 10.013%%* 0.012%%+

-1 (0.004) (0.005) (0.004)

10.013 10.012 10.012

Acapb (0.035) (0.035) (0.034)

Obs 413 413 409

R? 0.892 0.893 0.893

Adj. R? 0.891 0.888 0.888

D-W stat 1.947 1.964 1.950
Hausman prob 0.9469 - 0.9785

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. D-W stat is the Durbin-
Watson statistic. Hausman prob refers to the probability reached in the Hausman test.

Table 7 displays the results for a SUR estimation regarding to the central bank’s
reaction function of each country. According to Wyplosz (1999), a positive sign for the
estimated primary balance coefficient implies a complementary relation between both
authorities. However, in all countries, apart from Belgium and Spain, the cyclically-
adjusted primary balance is not statistically significant, which is what we already
expected, given the panel results: based on the lack of evidence concerning central
banks’ response to fiscal policy.

Comparing these results to the benchmark SUR estimation of monetary policy,
in most of these countries, their respective interest rates are influenced by the same, or
additional factors, such as Austria, Finland, Greece, Italy, Portugal and the United
Kingdom.

In the case of Spain, the primary balance is statistically significant and it also
presents different signs for the estimated coefficients of inflation and M3, and its
interest rate is affected by all monetary variables (when before, it was just positively
influenced by inflation).
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Table 7
SUR estimation of central banks’ reaction function with interest,, as dependent

variable: 1970-2012

Countries c interest,_,  inflation;,  outputgap,_, m3,, Acapb, , | Obs R?2
Astia g i ome G 0o ouy | B0
g A0S o om gom oz g
e 28 OFS om0 o omob | o
Fknd o) ooen 0o (069 (o oaog | 06
France 2.896***  0.617*** 0.004*** 0.152* -0.028* 0.081 34 0546
(1.107)  (0.076) (0.075) (0.092) (0.015) (0.150)
Cemany (136 (o1 (0259 o1y  ©ow (oo | 2 0%
e QS O gl om om0 | o o
g ZE0 ST 0w oml o omom | g
By g% Qo) G Uy o i | 2 08
el S5 OE2 OB 6w oo ol |y g
gl (450l om0 oupnods 000 | o o
T S ook ok o
S Ggy  foam ity 0o O (oo | U 0T
Sweden (552276) 0('89280*5* (83?2321) (8:12% (82822) ((?117013) de Dl
l_Jnited 4.694***  0.478*** 0.180 0.371** -0.021** 0.023 23 0.712
Kingdom (1.321)  (0.164) (0.235) (0.161) (0.009) (0.113)

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. SUR linear estimation
after one-step weighting matrix; total system with 413 observations.

4.2.2. Reaction Function of the National Governments

For the fiscal reaction function, we follow the same approach as Wyplosz
(1999), with regards to the choice of explanatory variables, but without relative unit
labour costs. Still, we have decided to introduce the first-differences of the short-term
interest rate, in order to attain most of the expected results. Hence, the regression is

presented as follow:

capb,, = S, + acapb,_, + Ainterest, _, + ginflation,,_, + goutputgap,, , + odebt, , +u, . (6)

The estimated results are summarised in Table 8. Naturally, primary balance

stills reacts positively to government debt (o > 0), and its impact is larger than when

we consider the simple fiscal policy reaction function (4). Output gap is also statistically
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significant and the result is the expected one (¢ >0). In fact, governments are

concerned with cyclically conditions: whenever the output gap deteriorates by 1%, the
primary balance improves by 0.245%.

Table 8
Estimation of national governments’ reaction function with capb, as dependent

variable: 1970-2012

Method OLS OLS-FE 25LS
. 20,624 3.236* 3.080%%*
(0.393) (0.708) (0.606)
0.819%%* 0.707%%* 0.702%%*

capby; (0.078) (0.084) (0.068)

: -0.012 -0.029 10.143
A G, (0.053) (0.051) (0.143)
_ 0.014 0.123%%* 0.134%%*
inflation; , (0.035) (0.046) (0.039)
0.062 0.199%** 0.245%

outputgap;, (0.050) (0.060) (0.123)
debt. 0.012%%* 0,047 0.047%%*
i1 (0.003) (0.008) (0.007)

Obs 423 423 410

R? 0.680 0.725 0.723

Adj. R’ 0.676 0.713 0.711

D-W stat 2,029 2,064 2.149

Hausman prob 0.000 - 0.000

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. D-W stat is the Durbin-Watson statistic. Hausman prob refers to the
probability reached in the Hausman test.

The significance of inflation is also interesting. Therefore, the fiscal authority
must achieve the necessary levels of primary budgetary surpluses, to ensure that its
budget constraint is consistent with the price level determined by the monetary
authority. The results precisely show a reduction of 0.134% in the cyclically adjusted
budget deficit after a 1% increase in inflation. This is the basic process that occurs in a
Ricardian fiscal regime.

In all of the methods used to estimate the regression, the interest rate variation is
the only variable that is not statistically significant. Yet, the displayed signal is the
expected one (0 <0), indicating again that there is a substitution relationship between
both authorities: whereby increases in interest rate lead to a more relaxed fiscal policy,
as mentioned by Wyplosz (1999).

Once again, we have estimated a SUR model to study how national fiscal
reaction functions behave in each country separately. Naturally, the expected result is a
statistically significance coefficient for the debt ratio with a positive effect on the
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measure of fiscal stance. Excluding France and Spain, Table 9 shows that result for all

countries, which shows that their governments follow a Ricardian fiscal regime.

Table 9
SUR estimation of national governments’ reaction function with capb, as dependent

variable: 1970-2012

Countries C caphy, , Ainterest;,_, inflation ;,_, outputgap,,_, debt;,_, Obs R?

S T e e
g SO OEome ool ome| o
SN L LY S S Ll [P
SR o LA Sl S
France {3;11192) 0(8?122’;;* (_g'fosf) (8:8‘51% (c?gs?g) (6(.)62%) S uEs
Germany 3% o1y 40 030 0% (o | 2 0%
Greeee ity oo (M9 (008 0250 (00w | 2 06%
relnd e 013 ©sa) 4y @0 (o) | Z 08I
oy I e onuoank i ol g o
Nl e S el IR
Porugal o 0l 1) (0% (oan)  (ooze) | 5 0%
SN oum (0209  ©aop O 08 (oo | 1 07
Sweden  ('ia (013 (0199  (©210)  (©isy (oot | 19 062
L_Jnited -5.270***  0.810*** -0.289 -0.002 0.446* 0.103*** 23 0712
Kingdom (1.467) (0.098) (0.237) (0.146) (0.253) (0.028)

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. SUR linear estimation
after one-step weighting matrix; total system with 423 observations.

Regarding monetary variables, firstly, none of these variables have statistical
significance in Belgium and Germany. Secondly, in some countries, only one monetary
variable comes up as being relevant to determine the necessary primary budget surplus,
such as in the cases of Denmark, Ireland, Italy, Sweden and the United Kingdom. In
Austria, Finland, Greece and Portugal, the primary balance suffers the impact of two
monetary variables, with the Netherlands being the only country where fiscal policy is
determined by considering changes in short-term interest rate and levels of output gap
and inflation. To sum up, fiscal developments at country level are more sensitive to the

price level and to cyclical conditions.
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Comparing this test to the SUR estimation of central banks’ reaction function,
the results lead us to conclude that the relationship between a national government and
its central bank does not change in both estimations when the interest rate is statistically
significant. For example, the short-term interest rates from Austria and the Netherlands
positively influence primary balance, which suggests a complementary relationship;
whilst the negative sign for Greece’s interest rate suggests a substitution relationship.
However, if interest rate is not significant, then the relationship between both authorities
could change in the SUR estimations of central banks and national governments’
reaction functions. In the cases of Belgium, Denmark, Finland, Germany and lItaly, the
relationship does not alter, which is contrary to France, Ireland, Portugal, Spain,
Sweden and the United Kingdom.

4.3. Institutional Variables

In this section we once again estimate regressions (3) and (4) with the goal of
studying the effects that three institutional events — the Maastricht Treaty, the SGP and
the introduction of the Euro — had on the monetary and fiscal policies of our country
sample. All of these three variables are included in the previous regressions as dummy
variables. Another event is the combination of banking, currency, inflation crises and
even stock market crashes,” which represent the total number of crises each country
faced through time.

Table 10 and Table 11 report the estimation results of the effects of these events
on monetary policy and fiscal policy, respectively, using the 2SLS method'®, with
random and fixed effects for the estimations of monetary and fiscal policies,
respectively, as induced by the Hausman test.

Regarding monetary policy, the Maastricht Treaty, besides the similar, but
smaller effect of the SGP and of the introduction of the Euro, is related to a sharp
decline in short-term interest rate of 1.563%. This probably occurred because it was the
initial step towards creating a more united Europe, and thus represented the so-called
convergence process between all the EU members. Within these three events, the goals
of central banks remain statistically significant, being namely the impact that inflation

has on monetary policy increased along time. Nevertheless, M3 turned out to gain more

° The regression of the effect each crisis has individually on both policies is estimated through OLS,
OLS-FE and 2SLS methods, and it is present in the Appendix — Additional Estimation Results, Table 16.
% The same estimations are done with OLS and OLS-FE, and they can be found in Appendix —
Additional Estimation Results, Tables 12 to 15.
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relevance with the introduction of the Euro, as concerns with monetary aggregates

reference values became secondary goals for central banks.

Table 10
2SLS estimation of institutional variables’ effect on monetary policy with interest,, as

dependent variable: 1970-2012

Test ) (2 3 4) @)
. 2.130%%* 2.016%* 1.430%%* 11617 1.309%
(0.460) (0.473) (0.403) (0.389) (0.408)
i terest 0.758%%* 0.703%%* 0.752%% 0.791%% 0.762%%*
= (0.035) (0.045) (0.040) (0.033) (0.039)
p— 0.108*** 0.170%** 0.175%%* 0.185%** 0.192%%*
i1 (0.031) (0.031) (0.032) (0.032) (0.032)
0.112%%* 0.132%% 0.115%%* 0.101%% 0.114%%*
outputgap;, (0.038) (0.040) (0.039) (0.038) (0.040)
s -0.003 -0.005 -0.008** -0.007* -0.004
-1 (0.004) (0.004) (0.004) (0.004) (0.004)
-1 563
dmt, (0.290) i : i :
11.306%%*
dsgp; - (0.310) - - -
0,645 10.483**
dez; ) ) (0.222) ] (0.222)
- 0.619%*%  0.580%%*
CrISISiy - - - (0.152) (0.153)
Obs 497 297 497 483 483
R? 0.887 0.886 0.882 0.880 0.882
Adj. R 0.886 0.881 0.881 0.879 0.880
D-W stat 2117 1.992 2,046 2,008 1.989
Hausman prob 0.1719 0.4592 0.9548 0.9366 0.8827

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. D-W stat is the Durbin-
Watson statistic. Hausman prob refers to the probability reached in the Hausman test.

The implementation of the Euro as a common currency was the major event to
have a negative impact on fiscal policy: cyclically-adjusted primary balance decreased
by 0.817% (Table 11). Previously, there had already been monetary union and free
mobility of capital, which allowed for banks from the countries of the south of Europe
to ask for loans from the banks of the north in the interbank money market — interest
rates charged for credit to companies and households was extremely high in these
southern countries and much lower in the northern European ones. However, this did
not occur on account of exchange risk. When the Euro emerged, this risk disappeared,
and southern European countries started to request more loans from the northern
countries, which led to a further decrease in interest rates and to an increase in public

debt, especially in those countries that took out the loans. Therefore, it became more
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than necessary to achieve a higher primary balance to meet this increase in outstanding
government debt. These results are in line with Baskaran (2009), who finds that the
Maastricht treaty’s provisions did not have the expected positive effect on economic
growth and fiscal outcomes, especially after the introduction of the Euro. Gali and
Perotti (2003) also mention that fiscal policy did not became less countercyclical after

the Maastricht treaty.

Table 11
2SLS estimation of institutional variables’ effect on fiscal policy with capb,, as

dependent variable: 1970-2012

Test €)) (2) 3) 4) @)
. T1.609%% 15635 15855 14005 13917
(0.346) (0.346) (0.347) (0.361) (0.365)
caph 0.744%%+ 0.744%%+ 0.740%%* 0.718%%+ 0.737%%+
-1 (0.075) (0.075) (0.074) (0.089) (0.093)
. 0.036%** 0,035+ 0.034%%+ 0.030%** 0.033%*
-1 (0.006) (0.005) (0.005) (0.006) (0.006)
-0.610%*
dmt, (0.237) - - - -
0,681
dsgp: ] (0.223) - ; -
0,817 L0.757%%
dez, - - (0.237) - (0.241)
. L0.321% -0.262*
CriStSiy ] - ] (0.153) (0.144)
Obs 414 414 414 400 400
R? 0.704 0.705 0.709 0.704 0.711
Adj. R 0.692 0.694 0.697 0.691 0.698
D-W stat. 2,075 2077 2.105 1.968 2,048
Hausman prob 0.000 0.000 0.000 0.000 0.000

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. D-W stat is the Durbin-
Watson statistic. Hausman prob refers to the probability reached in the Hausman test.

While introducing crisis, , as a variable, the estimated results exhibit that the

total crises of each country had a negative impact along the period of time considered
for both policies. Furthermore, when we carried out the tests to determine which crises
influenced most these policies, we concluded that banking, inflation and stock market
crises affect fiscal policy, whilst only the latter two affect monetary policy.

The final test we carried out shows that countries belonging to the Euro area
suffer less during periods of crisis. In terms of monetary policy, the effect ranged from
-0.619% to -0.589%, and in the case of fiscal policy, the effect is more significant,
ranging from -0.321% to -0.262%. According to Cukierman (2013), the Euro area has

some particular problems when facing a financial crisis, and, for instance, bailouts have
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to be negotiated by the governments of each country, and, without any type of support,
some countries from the Euro area could become insolvent. Likewise, the ECB is able
to establish stability within the monetary union, as well as being able to respect its

foundations.

5. Conclusions

Over the last decades the study of the interactions between monetary policy and
fiscal policy has gained more relevance, especially after the creation of the EMU, which
led to a more distant, less cooperative, relationship. Thus, our study focused on 14 EU
countries, and on the well-known major goals of both policies, which are dependent on
certain economic variables, as well as trying to determine what type of interactions have
been established.

With regards to monetary policy, inflation is the variable which has influenced
most the monetary instrument, in addition to output gap and M3, which is no surprise,
as price stability is the primary goal of central banks, as proved by the results from their
reaction function regression. In fiscal terms, primary balance followed the expected
behaviour, by reacting positively to increases in government debt, and the reaction
function for national governments evidenced a major concern for levels of public debt,
and it did the same, although less so, for the levels of inflation and output gap. All of
these conclusions can be related to Ricardian fiscal regimes.

Certain institutional events that affected the EU, namely the Maastricht Treaty,
the SGP and the implementation of the Euro, all have a significant effect on the policies
followed by policy makers. However, the impact that they have on each policy differs.
The Maastricht Treaty was the most significant event for monetary policy, as it was the
first step towards a more united Europe; the introduction of the Euro had the greatest
effect on fiscal policy, which was a negative one, leading to a decrease in primary
balances. In addition, when faced by various crises over the entire period, these events
all had a negative impact on both policies.

In summary, the consensus assignment where monetary authority controls
inflation and fiscal policy controls government debt, became clear. However, when
governments attain high levels of public debt or budget deficits, then the central bank
could assume a somewhat more dominant position, in order to tackle the fiscal problem.
Nevertheless, our results point to the lack of evidence concerning central banks’

response to fiscal policy.
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In the country individual analysis, although the majority of the countries belong
to the EMU, i.e. monetary policy is the same, fiscal policy is completely different,
which thus leads to a variety of interactions across countries, as well as some other

results.
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Appendix

Table 12
OLS estimation of institutional variables’ effect on monetary policy with interest, as

dependent variable: 1970-2012

Test 1) (2) 3) 4 )
. 1.886%~ 17795 1,393 1.065%= 1.235%=
(0.399) (0.397) (0.354) (0.344) (0.356)
i terest 0.757%% 0.725%% 0.750% 0.788% 0.756%%*
i1 (0.031) (0.037) (0.034) (0.029) (0.033)
o 0.124%% 0.158%* 0.168%** 0.190%** 0.193%%*
TLLELE (0.027) (0.027) (0.028) (0.027) (0.027)
0.103%%* 0.121%% 0.113%% 0.098%* 0.115%%*
outputgap; (0.037) (0.038) (0.038) (0.037) (0.039)
. -0.004 -0.005 -0.006* -0.006 10.003
-1 (0.003) (0.003) (0.004) (0.004) (0.004)
1,200
dmt, (0.24) - - - -
-1.008%*
dsgp, - (0.243) - - -
Q.777% 0.646%**
dez; ) ) (0.196) ] (0.192)
. L0.606%*%  -0.566%%*
CrSISic s - - - (0.143) (0.142)
Obs 513 513 513 499 499
R? 0.887 0.884 0.882 0.880 0.882
Adj. R? 0.886 0.883 0.881 0.879 0.881
D-W stat 2.099 2,033 2,025 2.009 1.981
Hausman prob 0.2769 0.3939 0.7887 0.8201 0.6436

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. D-W stat is the Durbin-
Watson statistic. Hausman prob refers to the probability reached in the Hausman test.
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Table 13
OLS estimation of institutional variables’ effect on fiscal policy with capb, as

dependent variable: 1970-2012

Test 1) (2) 3) 4) (5)
. 20.406* 20.363* -0.398* 20.307 20.224
(0.215) (0.217) (0.217) (0.239) (0.232)
caph 0,823+ 0,824+ 0,815+ 0,818+ 0,812+
-1 (0.075) (0.076) (0.074) (0.077) (0.077)
. 0.012%%+ 0.012%%+ 0.013%*+ 0.010%** 0.012%%+
-1 (0.003) (0.003) (0.003) (0.003) (0.003)
-0.247
dmt; (0.19) ] ] - -
-0.378**
dsgp; ] (0.191) ] ) -
10.625%* -0.626%%*
dez; - - (0.200) - (0.209)
. -0.326%* 10.203%
CrISISiy - - - (0.15) (0.140)
Obs 428 428 428 414 414
R? 0.679 0.681 0.686 0.680 0.687
Adj. R 0.677 0.679 0.683 0.678 0.684
D-W stat 2,044 2,053 2.066 1.971 2,003
Hausman prob 0.000 0.000 0.000 0.000 0.000

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. D-W stat is the Durbin-
Watson statistic. Hausman prob refers to the probability reached in the Hausman test.
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Table 14
OLS-FE estimation of institutional variables’ effect on monetary policy with interest,,

as dependent variable: 1970-2012

Test 1) (2 3) 4) (5)
. 2.280%%* 1.984%%% 1476 0.041% 1,087+
(0.484) (0.463) (0.422) (0.419) (0.426)
: 0.738%%* 0,697 0.737%%x 0.783%% 0.741%%*
Interest;, , (0.032) (0.038) (0.034) (0.029) (0.034)
p—— 0.111%** 0.158%*+ 0,165 0.201%%* 0.199%%*
-1 (0.029) (0.029) (0.029) (0.028) (0.028)
0.106%%* 0.134%% 0.120%** 0.102%%* 0.127%%*
Outputgap;, (0.037) (0.040) (0.039) (0.038) (0.040)
- -0.005 10.003 -0.005 10.004 10.003
i1 (0.004) (0.004) (0.005) (0.005) (0.004)
1467
dmt, (0.250) - - - -
11,384
dsgp; - (0.267) - - -
10,997 L0.970%%x
dez, - - (0.244) - (0.241)
. 0.647%%  0,607*%*
CrISSiy - - - (0.146) (0.145)
Obs 513 513 513 499 499
R? 0.888 0.885 0.883 0.881 0.882
Adj. R 0.884 0.881 0.878 0.876 0.881
D-W stat 2.082 2012 2,008 2,015 1.981

Hausman prob - - - - -

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. D-W stat is the Durbin-
Watson statistic. Hausman prob refers to the probability reached in the Hausman test.
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Table 15
OLS-FE estimation of institutional variables’ effect on fiscal policy with capb, as

dependent variable: 1970-2012

Test 1) (2) 3) 4) (5)
- 14097 13820 KT 1297w 1282
(0.311) (0.313) (0.312) (0.337) (0.343)
caph. 0.745%%* 0.746%%* 0.738%% 0.732%% 0.733%%*
i1 (0.090) (0.092) (0.090) (0.096) (0.097)
. 0.032%% 0.030%%* 0.031%%* 0.028%** 0.031%%*
it (0.005) (0.005) (0.005) (0.006) (0.006)
dmt -0.493%* ] ] ] ]
it (0.198)
0.511%
dsgp, - (0.206) - - -
L0.717%% 0,682
dez,, - - (0.218) - (0.227)
. -0.306%* 0.258%*
CrSISic s - - - (0.155) (0.147)
Obs 428 428 428 414 414
R? 0.707 0.708 0.711 0.706 0.687
Adj. R? 0.695 0.697 0.700 0.694 0.684
D-W stat 2,041 2,048 2,061 1.953 2,003

Hausman prob - - - - -

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. D-W stat is the Durbin-
Watson statistic. Hausman prob refers to the probability reached in the Hausman test.
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Table 16
Estimation of the effects of different types of crises (dummy variables) on monetary and
fiscal policies: 1970-2012

Policy Monetary Policy Fiscal Policy
Dependent .
Variable interest,, capb,
Method OLS OLS-FE 25LS OLS OLS-FE 25LS
. 1.053%% 1169 Lo70 20520 15100 1635+
(0.377) (0.462) (0.437) (0.245) (0.345) (0.366)
: 0,799+ 0.795%%* 0,799+
interest;, (0.029) (0.028) (0.037) - - -
- 0,125 %%+ 0,107 0.130%**
inflation;;_, (0.025) (0.028) (0.034) - - -
0.013 0.009 0.017
outputgap;, (0.045) (0.046) (0.046) - - -
m3 0.010%* 0,012+ 0.011%* ] ] )
-1 (0.004) (0.006) (0.005)
0.906%** 0.817%%* 0.785%%
capby, - - - (0.052) (0.083) (0.095)
debt ] ) ] 0.010%** 0.027%%* 0.029%**
it-1 (0.003) (0.006) (0.006)
dbe 0.279 0277 -0.333 LL11gRR  .10ggwex ] 372k
it (0.264) (0.277) (0.276) (0.361) (0.325) (0.324)
dee -0.036 0.009 -0.074 0.206 0.371 0.358
it (0.294) (0.302) (0.297) (0.328) (0.349) (0.355)
dic 2172 2.230%* 2,000 1.106* 1,393 1.238*
it (1.035) (1.049) (1.055) (0.597) (0.629) (0.640)
dsme 0.920%** 0,955 0,974+ 0.235 0.431%* 0.480%*
it (0.212) (0.215) (0.220) (0.216) (0.204) (0.205)
Obs 483 483 467 398 398 384
R2 0.878 0.879 0.878 0.725 0.745 0.744
Adj. R? 0.876 0.873 0.876 0.721 0.733 0.730
D-W stat 1.963 1.965 1.974 1.756 1.740 1.716
Hausmanprob  0.9196 - 0.9514 0.0007 - 0.0084

Notes: *, ** and *** represent statistical significance at 10%, 5% and 1% levels, respectively. The robust
standard errors are in brackets. Obs represents the total number of observations. D-W stat is the Durbin-
Watson statistic. Hausman prob refers to the probability reached in the Hausman test. We carried out the
Wald test in order to test for multiple exclusion restrictions. Whilst we did not reject the null-hypothesis,
which is that crises are not statistically significant, depending on each policy and method used.
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