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Abstract

This paper aims to investigate the effect of the criteria proposed by the Maastricht Treaty and the
Stability and Growth Pact (SGP) on the effectiveness of automatic stabilizers in the European
Union (EU) member states. Using balanced panel data from 1960 to 2016, this paper relies on a
reduced form model to estimate the effectiveness of the automatic stabilizers, employing a three
stage least square model. The cyclical components of the government budget reflect the
stabilizing ability, primarily stemming from the expenditure side. The EU design causes the
structural breaks in the behaviour of the automatic stabilizers of the member states prior to and
after the adoption of the explicit requirements in the Maastricht Treaty, while some EU member
members exhibited such a change since the beginning of the European Monetary System (EMS).
In addition, the requirements on the government debt-to-GDP ratio limit the use of the automatic
stabilizers in the EU member states. Lastly, several theoretical extensions of the automatic

stabilizer concept are analyzed in the EU context.
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1. Introduction

The International Monetary Fund (IMF) refers to the Great Recession as the worst global
recession since the Great Depression in the 1930s (IMF, WEO 2009). Interestingly, the turmoil of
economies around the world could be categorized into two episodes — the original one
represented by the intensified financial market catastrophe, accompanied by the collapse of
international trade and housing market corrections, and the other being referred to as the
European sovereign debt crisis, with the fears surrounding solvency risks in European countries,
especially Greece, Ireland, Italy, Portugal, and Spain. The latter episode, the eurozone crisis,
however, did not manifest itself concurrently with the global financial crisis, which had preceded
the eurozone crisis by approximately two years, when Greece revealed its true indebtedness in
late 2009 and triggered general concerns of European sovereign defaults. Given the closeness of
the two episodes, the European Commission (EC) discoursed that the former financial crisis led
to the latter debt crisis (EC, 2017). Other economists have argued that the former is only the
triggering mechanism of the latter (De Grauwe 2011, 2013), or the causal link may not even exist
(Seccareccia, 2017). Despite the temporal relationship between the two series of crises, the
recent public debate has been focused on fiscal policies in European countries because of the
policy responses during the Great Recession and the severe economic consequences in the
eurozone.

Prior to the crises, for decades, mainstream economists believed that monetary policy
through interest rate management was sufficient to achieve macroeconomic stabilization,
whereas fiscal policies were sources of destabilizing forces due to Ricardian equivalence and

other forms of crowing-crowd effects. Governments should therefore only target a balanced



budget and long-term debt sustainability. As the world witnessed during the crises, monetary
policies even extended to unconventional tools like zero interest rate and quantitative easing,
which could not well combat the crises and, as a result, governments were “forced” to implement
fiscal stimuli, which relied on a Keynesian perspective to boost aggregate demand (Seccareccia,
2011). The anomalous practices received much attention from researchers, ranging from analyses
of banking sector structure and policy responses (Laeven and Valencia, 2012; Bouheni and
Hasnaoui, 2017) to eurozone supranational fiscal risk-sharing mechanism (Furceri and
Zdzienicka, 2013). The majority of the analyses, though, still pinpointed fiscal policies. Many
revisited the famous paper by Gali and Perotti (2003) which argued that the discretionary fiscal
policy in Europe as a result of the Maastricht Treaty and the Stability and Growth Pact (SGP)
was predominately counter-cyclical after the crisis; however, these post-crises studies yielded
mixed conclusions, from those confirming the results (Huart, 2013) to those supporting the pro-
cyclical criticism (Candelon, et al., 2009; Rahman, 2010; Dobrescu and Salman, 2010; Arsic et
al., 2017). Such inconsistency may be explained by the use of real time or forecasting data
available to the policy makers versus ex post data (Marinheiro, 2008; Cimadomo, 2012; Frankel
and Schreger, 2013). Automatic stabilizers, on the other hand, as the cyclical component of fiscal
policies, were also thoroughly analyzed through micro-simulations of the effects of potential
output shocks on tax and government spending rules (Dolls et al., 2012a, 2012b; Randelovic,
2013). However, these cross-sectional analyses could only reveal the contribution of automatic
stabilizers to overall fiscal expansions. There is limited research that relied on macro data,
especially post crises, and that studied the smoothing effects of the automatic stabilizers

empirically.



Another popular strand of post crises research concerns the design flaws of fiscal rules in
the European Union (EU) system, especially regarding the European Economic and Monetary
Union (EMU), which was the successor of the European Monetary System (EMS). There has
been a long-lasting opprobrium surrounding the tight fiscal regulations which create a pro-
cyclical and deflationary bias (see for example, Seccareccia and Lequain, 2006; De Grauwe,
2013). On the other hand, many arraigned the EC for failing to prevent countries like Greece
from accumulating excessive deficits, which eventually ignited the eurozone debt crisis
(Collignon, 2012). In addition, while other stand-alone countries are able to issue government
debt in their own currency and the central banks can provide the liquidity, the monetary system
design is very restricting in the EU member states since the European Central Bank (ECB) could
only provide very limited support during booms and busts. Thus, the EU member states are
particularly dependent on fiscal policies, especially the automatic stabilization given the
Maastricht Treaty and the SGP. Both the restriction on fiscal policy that the government deficit
cannot exceed 3% of the GDP and the structural balance should approach balanced position or
surplus, and the restrained fiscal space, a threshold of 60% government debt-to-GDP ratio, may
still prevent countries from implementing stimulus packages during economic downturns if they
have a large size of automatic stabilizers and if they are already approaching the boundary of
their public debt level (Buiter et al.,1993; Eichengreen and Wyplosz, 1998).

This paper attempts to analyze empirically the effect of the Maastricht Treaty and the
SGP on the automatic stabilizers in the EU member states, in particular regarding the constraint
on using discretionary fiscal policy and the restriction on their debt-to-GDP ratio. Using

balanced panel data from 1960 to 2016, this paper adopts Keynesian perspectives on the



automatic stabilizers and relies on a reduced form model to capture the effectiveness of the
automatic stabilizers. To address the endogeneity problem in the regressors, three stage least
square (3SLS) estimation are employed in the analysis. This paper also discusses some potential
extensions of the definition of the automatic stabilizer beyond the ones used by statistical
agencies such as the EU AMECO, in order to better measure the effect of the of the automatic
stabilizers on the economy.

The empirical results in regard to the effectiveness of the automatic stabilizers adhere to
the guidance of promoting the usage of rule-based fiscal policies. Overall, the automatic
stabilizers embrace stabilization forces to smooth out output volatility. A structural break test is
included, in order to measure the shift from discretionary policy to automatic stabilizers which
originates from the period of the EMU start-up and is enhanced by the Maastricht Treaty and the
SGP. However, the restriction of the debt-to-GDP ratio might limit the use of automatic
stabilizers.

This paper primarily contributes to the existing literature in the following two aspects.
First, this is, to my knowledge, the first study that backtracks the data series to the 1960s to
capture any effects resulting from the creation of the EMU (at the time, the EMS). The additional
time series data allow the paper to test the effects of the automatic stabilizers that were
influenced by the requirement of EU prior to the explicit requirement listed in the Treaty and the
SGP. Secondly, this paper quantitatively examines the effect of the limitation of government
debt-to-GDP ratio proposed by the Treaty on the size of the automatic stabilizers in the context
of the EU member states. The results confirm the literature with respect to the constraining

nature of the EMU criteria.



Section 2 introduces the existing literature studying the effect of automatic stabilizers and
the impact of the EU design. The conceptual framework and models are presented in Section 3.
Sections 4 and 5 provide data and empirical analysis, respectively. Section 6 details a few
theoretical analyses that would result in a better understanding of the automatic stabilizers.

Section 7 concludes the paper.
2. Literature Review

2.1 Automatic stabilizers

As first recognized by Fisher (1933) and Keynes (1936), the standard view on the automatic
stabilizer is based on the idea that a portion of tax revenue and government spending adjusts
itself automatically to absorb output fluctuations without government discretionary decisions
(Fatas and Mihov, 2001). The built-in automatic stabilization system relies on tax codes and
spending rules so that it does not require any political decision to react to economic volatility in a
timely counter-cyclical manner. In the periods of economic upturn (downturn), more (less) taxes
will be collected and less (more) government spending will be transferred and thus a positive
(negative) automatic stabilizer balance will be observed. As many mainstream economists
generally view discretionary fiscal policy during bad times, especially those resulting from
supply shocks, as being plagued with solvency and inflationary consequences, and because of the
widespread existence of potential pro-cyclical fiscal policy practices in the EU member states,
enhancing automatic stabilizers seems to be the popular choice across economies at different
development stages (IMF, 2009).

Given the well-established concept of automatic stabilizers, its precise statistical

definition, however, does not exist due to different approaches used to model the effects. Three



main fiscal instruments of automatic stabilizers are widely cited in the literature: tax, direct
government purchases, and transfer payments (Reicher, 2014). In addition, Darby and Melitz
(2008) suggest that besides unemployment transfer payments, as claimed by earlier researchers
(Gali and Perotti, 2003; Auerbach and Feenberg, 2000), other transfer programs, such as health
expenditures, pensions, incapacity benefits, and sick pay, also have the potential capacity to
automatically smooth cyclicality. For the purpose of this paper, however, only tax revenue and
unemployment related expenditure are taken into account as the automatic stabilizers, although
there are useful features in including other above-mentioned sources or indictors. Defining
automatic stabilizers in such a straightforward way also matches the formal definition of cyclical
budget components estimated by the majority of the statistical agencies such as the OECD, the
IMF, and, in particular, the EC. The stabilization effects of taxes and unemployment related
expenditures are confirmed not only by simulations of RBC models (Jones, 2002; Moldovan,
2010; McKay and Reis, 2016) and New Keynesian models (Muscatelli et al., 2004, 2008;
Mattesini and Rossi, 2012), but also micro-simulations based on tax codes and spending rules
(Kniesner and Ziliak, 2002; Brunila et al., 2003; Auerbach, 2009; Mabbett and Schelkle, 2007;
Dolls, et al., 2012a, 2012b) before and after the crises in the context of most Western advanced
economies like the EU and OECD members. Despite the abundance of recent literature
stemming from simulations, there are relatively few analyses conducted at the macro level that
address the effectiveness of automatic stabilizers, especially for the period of the eurozone crises.
There are a number of major studies of the relationship between output volatility and automatic
stabilizers usually dated back to the early 2000s (Gali, 1994; Fatas and Mihov, 2001; Auerbach

and Hassett, 2002).



The determinants of automatic stabilizers in the majority of the macro level analyses
consist of variables describing economic conditions, to which the automatic stabilizers are
supposed to respond. In addition, the government size, which is not a direct measure of economic
conditions, is also included in the analysis. As suggested by Fatas and Mihov (2010), the
systematic positive correlation between the government size and the effects of automatic
stabilizers validates the intuition that larger governments generally have more resources to be
devoted to the automatic stabilizers, such as unemployment benefit programs, which should have
larger stabilization power. The results are empirically robust for both OECD countries and other
developing countries (Lee and Sung, 2007), and also theoretically supported by RBC models
(Gali, 1994; Andres et al., 2008). Nevertheless, such an effect of the increasing size of the
automatic stabilizers faces decreasing return to fiscal stabilization, because of the potential
efficiency costs (Buti and Franco, 2005; Debrun et al., 2008; IMF, 2009). These results generally
suggest that once the government size approaches 40% of the GDP, an increase in government

size does not yield further significant improvement in output stabilization.

2.2 The EU design and the fiscal policy surveillance

It is worthwhile reviewing the requirements of fiscal policy surveillance within the EU system
given its complexity and country-specific details. Before everything was consolidated into the
present-day EU, various organizations and systems were established to promote economic
integration, including the European Economic Community, the EMS, and the EMU. Yet, explicit
rules regarding fiscal policy were not imposed on the governments of the member states until the
creation of the EMU when the Maastricht Treaty was signed in 1992. The criteria of the EMU

were established by the Maastricht Treaty and further refined by the SGP, which required the



member states to engage in sound finance, rather than in functional finance. Across the EMU or
even the EU, no effective supranational fiscal policy was implemented and the EU system
prevented large government spending in the fear of “excessive” deficit which may lead to
macroeconomic destabilization (Parguez, 2016; Seccareccia, 2017).

This paper, particularly, focuses on two requirements of the Maastricht Treaty and the
SGP, which are the limits to the size of government deficits and the level of the public debt.
According to the Maastricht Treaty (European Union, 1992), governments ‘“‘shall examine
compliance with budgetary discipline on the basis of the following criteria:

(a) whether the ratio of the planned or actual government deficit to gross domestic
product exceeds ... 3% ... at market prices...

(b) whether the ratio of government debt to gross domestic product exceeds ... 60%... at
market prices ...”
With further refinement with respect to the government deficit while keeping the same
requirement of the debt-to-GDP ratio, the SGP (European Commission, 1997) states that “the
medium-term objective of budgetary positions close to balance or in surplus will allow Member
States to deal with normal cyclical fluctuations while keeping the government deficit within the
3% GDP reference value”. Although these criteria do not apply to the periods when the EU area
experiences the downturn as a whole (European Parliament, 2015), the fiscal discipline remains
to be tight in the member states, of which the automatic stabilizers are limited to 3% of the GDP
in addition to the limited usage of discretionary policy. In addition, although the Maastricht
Treaty and the SGP are the foundational documents for the EMU and the eurozone, the

institutional design of the EU is set up in a way that all EU member states are subject to the
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criteria of the Treaty and the SGP, except the United Kingdom which is only required “to
endeavour to avoid excessive deficits”. For example, Sweden does not use the euro but is obliged
to follow the criteria of the Maastricht Treaty and the SGP due to its Treaty of Accession in 1994
when it joined the EU. Denmark, in contrast, opted out from the Maastricht Treaty; however, the
SGP requirements are still legally binding for the Danish government.

The theoretical foundation which originated from Mundellian theory suggests that the
Maastricht Treaty and the SGP were supposed to maintain public debt sustainability while
allowing automatic stabilizers to smooth out economic cycles. However, the empirical results of
the (discretionary) fiscal policy of the member states as tools of macroeconomic stabilization
essentially diminished because of a pro-cyclical and deflationary bias (Seccareccia and Lequain,
2006; Seccareccia, 2017; Wyplosz, 2006). Under the EMU structure, during recessions, the
budget balance will fall due to the effects of automatic stabilizers, which will force the
government to cut discretionary spending or raise taxes to meet the fiscal constraints, thereby
amplifying the economic downturn. Conversely, whenever an economic boom occurs, countries
would face larger “available” funds, because the automatic stabilizers will generate higher tax
revenues and lower unemployment-related expenditures. Governments generally seek to reduce
the “excess” surpluses given the budgetary requirements. No such pro-cyclical behaviour would
be observed with countries that do not suffer from the pressures arising from these rigid
institutional designs due to the fixed exchange rate system and common currency arrangements,

like these member states prior to joining the EMU or even earlier, the EMS.

3. Conceptual Framework

3.1. The effectiveness of automatic stabilizers
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In this paper, a Keynesian approach was adopted regarding the effect of the automatic stabilizers.
The tax revenue of the government will increase during booms and decrease during busts; in
addition, the mechanism of unemployment-related public expenditure will also get triggered
automatically by the economic cycles. Both reactions counter-cyclically adjust the aggregate
demand fluctuations. The model, closely following Gali and Perotti (2003) and Darby and Melitz
(2008), relies on a reduced form of the structural model, rather than on the original structural
model (see for example, Muscatelli, et al., 2004, 2008; Mattesini and Rossi, 2012), to estimate
the effect of the automatic stabilizers. In addition, this paper does not attempt to capture the
simultaneous relationship between net government fiscal stance and the general economic cycle.
One crucial assumption of this model is that relying on the former study by the EC (2004) which
underlines significant delays in adjustments of tax codes and spending regulations, there is no
influence of contemporaneous discretionary fiscal decisions on the automatic stabilizers.

The basic specification is:
as, = ay+o;+a, + B Y, + Bom, + Pyr;, + ﬂ4A?i,t—1 +AX;, + ¢, (1)
The term as here stands for the automatic stabilizer, namely the cyclical components of the
government budgets of the EU member states. The formal definition of as will be discussed in
detail in Section 4 below. The coefficients a;, a, are country fixed effect and time fixed effect
respectively. In the case of Germany, prior to the unification in 1990, the data is restricted to
West Germany and also a dummy is introduced to capture any unobserved time-invariant
changes before and after the unification. ¥, is for the output gap as percentage of potential GDP,
which captures the aggregate demand shocks — in the structural model, coming from consumers

and firms — to which the automatic stabilizers respond. r;, is the inflation rate and there are two
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sources of inflation in the underlying New Keynesian structural model. It is the result of the
sticky price assumption incorporated in the model as well as of the New Keynesian Phillips

Curve. r;, is the long term interest rate, which stems from the household utility maximization

problem and the monetary policy. AY, i.1—1» the lagged change in the output gap, is included to

capture the effect of discretionary policy on the general economic environment in the model. X,
consists of a few other control variables that may have potential impact on the effectiveness of
automatic stabilizers, in order to incorporate the effects of few commonly covered
macroeconomic environment, as suggested by Blix (2009), which includes a dummy for
asymmetry and the size of the government. The asymmetry dummy is defined as zero when the
output gap is below zero and one otherwise. The government size is taken as the current
government spending to GDP ratio. The variable of interest is /3, and the rest may be considered
as control variables.

Given the potential endogeneity problem of the output gap, three stage least squares will
be applied, following Darby and Melitz (2008). The model will use three instrumental equations
for the output gap, the inflation and the long term interest rate, as determined by the underlying
structural model. The instruments include contemporaneous oil price inflation, which captures
the exogenous supply shocks, lags of the endogenous variables and the growth rates, and
unemployment rate and net export. Country fixed effect and time fixed effect are also included in
the instrumental equations.

In addition to the estimation of the effectiveness of the automatic stabilizers on
smoothing business cycles, potential structural breaks will be estimated with particular interest

with respect to the requirements imposed by the Maastricht Treaty and the SGP. Instead of
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restricting the model to test the known break date when the Maastricht Treaty was in force, a
structural break test with an unknown break date is used in order to observe any effect the
previous EMS may have had.
3.2. The effect of public debt on automatic stabilizers
The relationship between automatic stabilizers and public debt is theoretically straightforward:
the larger the tax revenues, the smaller the public debt; and the smaller the expenditure, the
smaller the public debt, and vice versa. However, although many advanced economies put
budget balance as their main concerns (Wyplosz, 2002), very few of them have established
stipulations of the government debt-to-GDP ratio as rigid as the ones set by the Maastricht Treaty
and the SGP. The empirical difficulty to estimate whether such a limit on the debt-to-GDP ratio
will restrain the size of automatic stabilizers, and of the fiscal policy in general, comes down to
the inherent public debt accumulation process (Alesina and Ardagna, 2010). Given the
observations and the complication of constructing a complete structural model, no attempt is
made to address the causal relationship. Instead, only simple regressions will be run to
investigate whether the size of automatic stabilizers is restrained by the tight fiscal discipline
because of the EMU design.

The basic estimation model is an extension of equation (1):
as, = ay+ a;+ a, + f1debt60;,_, + B, Y, + pamy, + Pury + PsAY; 1 + A X, + € (2)
where deb160;,_,is a dummy to capture the requirement of the explicit criterion of the

Maastricht Treaty which has the value of 1 if the public debt level to GDP ratio is above 60%
after the reference year of country i (see Appendix 1 for the specific year for each country in the

sample) and 0 otherwise. This is to estimate the effect of EMU criteria on the public debt. The
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rest of the notations inherit from equation (1) section 3.1. The variable of interest is 3, and the
rest may be considered as control variables.

The model is purely explanatory and only represents the presumed relationship with
respect to the hypotheses that the EU criteria, including the ones of the EMU and the EMS,
proposed significant forces that alter the relationship among the discretionary fiscal policy, the
automatic stabilizers, and the output gap. The results are mainly suggestive and should be
interpreted with caution.

4. Data

The data are primarily taken from the AMECO database in annual frequency, which is the
official database used for EU member states. However, instead of covering all EU members, only
14 countries with complete and consistent data coverage are selected in the sample, namely
Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Netherlands,
Portugal, Spain, Sweden, and United Kingdom. As mentioned in the literature review, although
Denmark and Sweden are not in the eurozone, the fiscal criteria are still applicable. The explicit
requirements of the Maastricht Treaty and SGP are not legally binding with respect to the UK;
however, the British government seemed to have attempted to follow these EMU requirements
voluntarily (see, for example, the corporate report of UK Convergence Programme 2012-2013).
In addition, when the UK first joined the EMS, there may have been implicit effects. Regarding
the effect of the public debt level, the UK is included as a benchmark. The Eastern European
countries are not included in the sample because they do not have data coverage prior to the fall
of the Iron Curtain in 1989 and the quality of data became consistent only when they joined the

EU. See Appendix 2 for the complete list of variables used in the model and the AMECO data
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coverage. The oil price data is taken from the Federal Reserve Bank of St. Louis. For the interest
of this paper to estimate the effect of the EU design including the EMS and the EMU, the data
sample is from 1960 to 2016, covering many business cycles and the emergence of the
unification of Europe. For certain variables for which AMECO data do not go back to 1960, the
IMF historical database is used (Mauro et al., 2013).

The dependent variable, namely the cyclical components of the government budget,
including both revenues and expenditures, is manually constructed using the official definition of
EU (EC, 2005; Fedelino et al., 2009) because of no historical coverage of AMECO. The method
is also consistent with other credible statistical agencies such as the OECD, the IMF and the
European System of Central Banks (See, for example, Bezdik et al. (2003), Girouard and Andre
(2006), Symansky and Baunsgaard (2009)). The data series of the cyclical component of the
government budget contained by AMECO require a stronger assumption that the government
revenue and expenditure to GDP ratios are set to be constant over time. Figure 1 plots the
progression of the two series, and one could observe that in the recent decade, the ratios of
revenue and expenditure to GDP are relatively stable so that such a restriction will not yield
significant differences in the calculation for the periods of which AMECO has coverage.
However, if the formula is extended to the earlier periods, such as the 1960s, then there would be
a significant difference between the constant used in the AMECO data series and the actual tax
revenue and expenditure. Therefore, for this paper, the actual ratios are used in the calculation of
the entire sample. The root mean squared error between the calculated size of the automatic
stabilizers and the official figures reported by AMECO for the period AMECO has coverage

equal to 0.0368 and the difference is nil.
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The starting point is the cyclically-adjusted primary balance (CAPB), defined as:

capb =

% of GDP
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Figure 1. Progression of government revenue and expenditure as percentage of GDP

Source: IMF historical database (Mauro et al., 2013) and AMECO
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where capb denotes the ratio of CAPB to the potential output, Y”. The superscript CA stands for
cyclically-adjusted component. R and G denote the nominal government tax revenue and
expenditure while 7 and g stand for the ratios of revenue and expenditure to GDP, respectively.
gap is the output gap measured in percentage of potential output. €5 and € are elasticity of
revenue and expenditure with respect to the potential output.

If the output gap is considered to be small, the previous equation could be approximated
by:
capb =r(1+ gap)™® ' —g(1 + gap)™ 6! ~ r(1 — (g — )gap) — g(1 — (eg — 1gap)
Thus, the automatic stabilizers, which are the cyclical components of the primary balance out of

potential GDP, could be defined as:

PB - CAPB
as =cpb = 7 =Tregpgap — gegLAp = aSp — ASg

where cpb stands for the cyclical component of the primary balance to potential GDP ratio, and
PB is the nominal public balance. a s, a s represent the cyclical components of revenue and
expenditure, respectively. The elasticities e, € are calibrated using the newest EC official
estimates (Mourre et al., 2013, 2014), which using the EC methodology, are considered as time-
invariant. This remained as a strong assumption in the model.

Figure 2 plots the calculated automatic stabilizers against the output gap. It can be
observed that the dynamics of the automatic stabilizers follow the evolution of the output gap
closely with lower volatility, as one would expect because of the theoretical foundation of the
automatic stabilizers as well as the calculation procedures. For a few countries like Greece,

Portugal and, to a lesser extent, Spain, the fluctuations of the automatic stabilizers in the early
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Figure 2. Dynamics of automatic stabilizers and potential output gap as percentage of potential GDP
Source: author’s calculation and AMECO

period of the 1960s are much more volatile, while the pattern of the rest of the countries is less

noticeable.
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Figure 3 plots the automatic stabilizers against CAPB. Theoretically, the opposite

direction would be expected because of the pro-cyclical bias introduced in the literature review
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section. However, it is quite surprising that the two series mirror each other, even in the early
periods of the 1960s, although such symmetric behaviour in the later periods might be explained
by the SGP criteria of targeting a zero structural balance. Regarding the calculation formula, it is
also not straightforward to observe such a relationship.

If we rewrite the function for capb:

capb = (r — g)(1 +gap) —as

But the term (r — g)(1 + gap) does not necessarily correlate to as (or approach to 0) to an extent
that one could observe in Figure 3.

Furthermore, if the automatic stabilizers are broken down by revenue and expenditure, as
shown in Figure 4, there are notable differences in the behaviours on the revenue and
expenditure sides. The size of the cyclical component of government revenue is much smaller
than the size of the cyclically-adjusted revenue while the difference on the spending side is
considerably smaller. Indeed, the sizes of cyclical expenditure and cyclically-adjusted
expenditure are comparable to the size of the potential output gap. Therefore, it will be useful to
look at the revenue and expenditure separately to detect any distinctions. The summary statistics
of key variables are displayed in Table 1, together with the Levin-Lin-Chu unit root test result of

which the p-value is reported.

5. Results and Analysis

5.1. The effectiveness of automatic stabilizers

Table 2 presents the estimation results of the effect of the automatic stabilizers based on equation

(1), including the individual components of the automatic stabilizers, on absorbing the
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Table 1. Descriptive statistics

Variable Obs Mean Std. Dev. Unit Root test
as 784 -0.1962162 1.271691 0.0000
asr 784 0.0029829 0.0851596 0.0000
asc 784 0.1991992 1.273014 0.0000
capb 784 0.1999232 1.374536 0.0000
Cyclically adjusted Rev. 784 0.2462334 1.025793 0.0000
Cyclically adjusted Exp. 784 0.0463102 2.379602 0.0000
Debt 784 55.7936 33.18658 0.0150
Government size 784 41.95456 12.15936 0.1836
Output gap 784 -0.3224245 2.534663 0.0000
i3 784 5.1124 5.107914 0.0003
Long term interest rate 784 3.085087 3.339505 0.0258
Unemployment rate 784 6.675238 4.439908 0.0000
Growth rate 784 0.028827 0.0290152 0.0000
Firs“ﬁif]f;ﬁ;‘ce Net 784 0.000745 0.0109262 0.0000

Source: author’s own calculation

fluctuations of the potential output gap (see Appendix 3 for the full results including the control
variables). For comparison purposes, panel OLS fixed effect estimation are also included. The
empirical results suggest that overall the automatic stabilizers have the stabilization power at the
1% confidence level both by OLS and 3SLS. In response to an 1% increase in the output gap, the
automatic stabilizers go up 0.48% of the potential output. The government size, which is
measured by the first difference due to the unit root problem, however, acts in a destabilizing
fashion. It could be attributed to the efficiency costs related to the large government size of
which the mean, as shown in Table 1, is already above the 40% threshold argued by the previous

literature.
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Table 2. Estimates of the effectiveness of automatic stabilizers

Automatic Stabilizers Cyclical Revenue Cyclical Expenditure
OLS 3SLS OLS 3SLS OLS 3SLS
gap 0.4648*** 0.4784%** -0.0082 -0.0175%** -0.4731*** -0.4960%**
(0.0287) (0.0215) (0.0097) (0.0048) (0.0265) (0.0215)
-0.0156** -0.0175%*** 0.0007 0.0015 0.0163* 0.0189%**
FD-Gov. size
(0.0069) (0.0054) (0.0009) (0.0014) (0.0092) (0.0053)
R2 0.9157 0.9267 0.0814 0.1463 0.9178 0.9272

Note: The estimated coefficients are followed by ***, ** and * to denote statistical significance at 1%, 5%, and
10% significance level respectively. Robust standard errors are reported in parentheses. For 3SLS, pseudo R?2
reported. Only variables of interest are shown.

Source: Author’s own calculation

If the effect of the automatic stabilizers is broken down into cyclical revenue component
and cyclical expenditure component, it could be perceived that the main driver of the
stabilization effect of the automatic stabilizers is the cyclical spending. Admittedly, both
coefficients of output gap and government size for the cyclical expenditure, despite the opposite
direction, matched the ones of the automatic stabilizers well. On the other hand, the cyclical
revenue, unexpectedly, shows a destabilizing effect in the sample. Although the magnitude is
relatively small, a 1% increase in the output gap will lead to lower tax revenue received by the
government by roughly 0.02%, which is counter-intuitive. However, this results matches the
initial conclusion drawn by Darby and Melitz (2008).

Further analyses are conducted at the individual country level as the policy decision
making process will rely on the national estimates while the panel data coefficients offer a
reference point. Table 3 reports the coefficients of output gap estimated from the 56 observations

per country from the re-estimation of equation (1) separately for each country in the sample. The
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R2, structural break date and the associated statistics are only for the model whose dependent
variable is as. See Appendix 4 for the full results, including the control variables.

For the majority of the countries in the sample, the automatic stabilizers have statistically
significant stabilization power at the 1% confidence level and the coefficients suggest
approximately 50% of the output gap could be absorbed by the automatic stabilizers. Spain, yet,
did not show a statistically significant effect overall. For Spain, the coefficient is small and the
standard error is large, which may hint to structural differences in the system of automatic
stabilizer design before and after the structural break. Across the sample, the coefficients of
cyclical expenditure follows closely with the entire automatic stabilizers, which is similar to the
panel data analysis.

The structural breaks are tested by the Quandt-Andrews test with unknown breakpoint
using Wald statistics. The empirical results show, in opposition to the hypothesis that the
Maastricht Treaty and the SGP imposed significant restrictions on the fiscal policy behaviour of
the EU member states, that the changes occurred much prior to the official introduction of the
Maastricht criteria for many EU member states. Ireland, the Netherlands and Portugal, on the
other hand, are the only countries for which the empirical data suggest that the Maastricht Treaty
led to the statistically significant change in their fiscal policy behaviour. Regarding the break
dates for the rest of the countries, it could be argued that they stemmed from the date when they
officially accepted the EMS guidelines in 1979, while Austria, Finland, Ireland, and Sweden
joined the EU system at a later date, which result in the later break date. The special
circumstance for Greece is that, after it joined the eurozone, it admitted in 2004 that the numbers

of the entry requirements were fudged and the corresponding adjustments required by the EC
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might materially change the fiscal policy decision in Greece.

Another interesting observation comes from the cyclical revenue component. In the panel
setting, the results suggest destabilization power, while for the individual countries, the empirical
results are mixed. The regressions for Austria, Belgium, France, Ireland, Italy, the Netherlands,
and the UK, all have statistically significant positive coefficients which could conclude that the
taxes in these countries could smooth out the fluctuations in the economic cycle. In contrast, the
estimations for Denmark, Finland, Germany, Greece, Portugal, and Sweden suggest taxes are
destabilizing. These country-specific characteristics of the tax systems may explain the negative
coefficient in the panel estimation.

To observe the change prior to and after the structural break, the country specific
coefficients estimated for the output gap from the subsample periods are reported in Table 4 (see
Appendix 5 for the full results including control variables). Generally speaking, the empirical
results show that the output stabilization of the EU member states increasingly relied on
systematic tax codes and spending rules around the 1980s. This is consistent with the trend when
the mainstream economists started to advocate that monetary policy, rather than (discretionary)
fiscal policy, should be the main source to smoothing out business cycle fluctuations. The
majority of the countries exhibits larger cyclical revenue and expenditure component such as
Belgium, Finland, and Italy. The results also match the fiscal strategy promoted by the EU as the
mainstream economists had recommended. A few other countries, for instance, Denmark and
Spain, have altered their fiscal policies and established consistent systems of automatic
stabilizers, represented by shifting statistically insignificant coefficients into significant ones.

The Netherlands and Germany, on the other hand, are the only two countries in the sample for
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Table 5. First Difference Estimates of the effectiveness of automatic stabilizers

Automatic Stabilizers Cyclical Revenue Cyclical Expenditure
OLS 3SLS OLS 3SLS OLS 3SLS
FD-gap 0.4386*** 0.4099%** 0.0044 -0.0005 -0.4342%** -0.4104%**
(0.0323) (0.0072) (0.0098) (0.0018) (0.0274) (0.0069)
-0.0393#** -0.0302%** 0.0002 0.0014 0.0395%** 0.0316%***
FD-Gov. size
(0.0109) (0.0041) (0.0012) (0.0010) (0.0089) (0.0040)
R?2 0.8946 0.9175 0.0306 0.0874 0.8982 0.9204

Note: The estimated coefficients are followed by ***, ** and * to denote statistical significance at 1%, 5%, and
10% significance level respectively. Robust standard errors are reported in parentheses. For 3SLS, pseudo R2
reported. Only variables of interest are shown.

Source: Author’s own calculation

which the coefficients from the period after the structural break are smaller in magnitude.
Ireland is the other country whose estimates have uncommon behaviour. Its cyclical revenue
seems to be insignificant after the structural break, while the standard error is significantly larger
than the one for the period before the break.

Some researchers in the panel discussion have argued that the model used by Darly and
Melitz suffers from the implicit restrictions on model parameters. Through manipulations of the
equation (1) and the underlying structure model, from a theoretical point of view, the relationship
between the lagged change in output gap and the level of automatic stabilizers may be
ambiguous in the underlying structure model. Instead, the first-difference estimation of equation
(1) should be used, according to those critics, and Table 5 presents the results from the first-
difference estimation as a robustness check (see Appendix 6 for the full results including control
variables). Such a modification of the model does not change the conclusion that the stabilizing

effect of the automatic stabilization primarily comes from the cyclical government expenditure.

29



Austria Belgium Denmark

IQ =
oA
Finland France Germany
0 - ’ f
o
Greece Ireland ltaly
o
© @
o
[H)
©
od — |
Netherlands Portugal Spain
|n_ -
oA
1960 1980 2000 2020
Sweden UK
IQ .
oA
1960 1980 2000 2020 1960 1980 2000 2020
year
Graphs by Country

Figure 5. The dynamics of debt60
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It, nevertheless, does change the inference with respect to the taxes, namely that the taxes are

now statistically insignificant in response to the output shocks. The results from the estimation,



however, are still far from the general perception that the progressive tax system creates a strong
buffer to the business cycles. The difference between the empirical results and the theoretical
foundation may be explained by the country specific details, as could be seen from Table 3 and 4.
5.2. The effect of automatic stabilizers on discretionary policy

Figure 5 plots the dummy variable debt60 for each of the countries in the sample. As one
can observe, a few countries technically violated the requirement of the government debt-to-GDP
ratio since the late 1990s, such as Austria, Belgium and Italy. The best performing countries are
those Scandinavian countries with respect to this particular criterion. Although Germany, one of
the best fiscal austerity country around the globe during the post-crisis period, managed its
government deficit successfully, it still failed to meet such a tight requirement of the debt-to-
GDP ratio during the recent European debt crisis.

Table 6 displays the panel and country specific estimation of the equation (2) (see
Appendix 7 for the full results including the control variables). For the panel, both the OLS
estimation and the instrumental variable approach yield statistically significant results at the 5%
confidence level. The negative sign of the coefficients supports the hypothesis that the constraint
of the debt-to-GDP ratio limits the use of automatic stabilizers. In other words, if the member
state breached the threshold of the debt-to-GDP ratio in a long duration, the negative coefficients
suggest that political decisions might be made to change the tax codes and spending rules, in
order to avoid the sanctions from the EC.

Country effects are not significant globally. The OLS results of Denmark, Finland,
Greece and Ireland indicate some weak evidence in accordance with the panel results, while the

results of Portugal and Spain are significant at the 1% confidence level. Only the estimate of
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Portugal, however, is statistically significant. To some extent, this is expected as the variations
that could be seen from Figure 5 of the dummy debt60 are not sufficiently large to produce an
efficient estimator at the country level. However, for the majority of the country specific
regressions, regardless of OLS or 3SLS approach being taken, the sign of the coefficient for
debt60 is negative, which potentially indicates the constraining relationship between the public
debt level and the size of automatic stabilizers in the long term if the EU member state continues
to fail to meet the requirement. The results are in accordance with the regulation that the SGP
sets the maximum size of the automatic stabilizers to 3% of the GDP in normal times; however,
such a restriction might be opposed to the promotion of using rule-based automatic stabilizers in
response to negative output shocks because the fiscal discipline is still essentially limited.
6. Discussion on Automatic Stabilizers in the EMU design

From the empirical results, the criteria of the Maastricht Treaty and the SGP have
continued the trend of the reform in the fiscal policy system of the EU member states, especially
with respect to the automatic stabilizers, first introduced by the EMS. The political elites of these
member states followed the guidance of the sound finance and advocated for fiscal inactivism
starting in the Great Moderation, which was reinforced by the official administrative rules
proposed by the Treaty. The general increase of the size of automatic stabilizers matched the
mainstream opinion regarding the rule-based fiscal policy and decreasing reliance on the
discretionary policy. The good intentions, however, were overwhelmed by the rigid design of the
EU system, in particular, the government deficit objectives proposed by the Maastricht Treaty

and the SGP.
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The aforementioned case of the change in the government debt-to-GDP ratio confirmed
this conception. Inevitably, it is important to ensure government debt sustainability and price
stability in the medium term, of which losing control will engender solvency problems; but more
active instruments of automatic stabilizers should be introduced to smooth out the business
cycles besides the tax system and the unemployment related expenditures documented by the
code book (Hiebert et al., 2008), especially during recessions. Based on the current methodology
of cyclically-adjusted primary balance, these instruments, including discretionary decision made
on the automatic stabilizers (for example, the decision to increase the duration of unemployment
benefits), will essentially be classified as discretionary components which is subject to the
constraint of the Maastricht Treaty and the SGP, whereas they are supposed to rely on the
automatic stabilization mechanism in the nature of business cycles as long as there exists a pre-
defined rule to limit the use of discretionary decision. These sources of output stabilization,
however, neither are recognized by the stringent fiscal policy objectives in the EU system, nor
are in existence at the national or supranational level in the EU member states (Furceri and
Zdzienicka, 2013).

In addition, the cyclically-adjusted primary balance, together with the automatic
stabilizers, constitutes the primary balance, which is relatively definite figure, while the its
breakdown is not. As shown in the data section, such classification relied heavily on the
elasticities of revenue and expenditure components. The assumption of elasticities to be time-
invariant fails to take into account how income is distributed in different stages of the business
cycles, and subsequently affects the aggregate demand stabilization. Furthermore, as Costantini

(2017) argued, there are obvious delays in the estimation of the elasticities which might not
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reflect contemporaneous economic conditions. Hence, both the inherent pitfall in the design of
cyclical component methodology and the empirical inaccuracy of the parameters may question
the credibility of using the current methodology of the automatic stabilizers to measure the true
effect of automatic stabilization power of the government.
7. Conclusion

The recent European solvency crisis encouraged investigation of the fiscal policy practice
in the EU member states. This paper studies the automatic stabilizers with respect to the EU
design from both empirical and theoretical perspectives. The stabilization role of the automatic
stabilizers has generally increased since the beginning of the EMU, despite the explicit
restrictions proposed by the Maastricht Treaty and the Stability and Growth Pact. Such
movements also complement the advocacy of reliance on rule-based fiscal policy to a larger
extent. However, the stabilization effects mostly result from the cyclical expenditure component
while, on the cyclical revenue side, the estimated results showed either a-cyclical or even pro-
cyclical pattern before and after the EMU criteria were enforced. Moreover, one of the
limitations of the Maastricht Treaty, the threshold of the government debt-to-GDP ratio, is also
closely related to the constraining fiscal space for the automatic stabilizers in the EU context,
which contradicts the promotion of the use of automatic stabilizers. Rigid EU requirements, lack
of risk sharing mechanism during business cycles and inherent problems in the methodology of
automatic stabilizer calculation further limit the full potential of utilization of automatic
stabilizers.

Several directions of further research could be conducted to understand comprehensively

the automatic stabilizers and their effects in the EU member states. First, the empirical model for
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the effectiveness of automatic stabilizers does not consider the reciprocal effects. A complete

general equilibrium structural model could be implemented to capture varying effects on both
aggregate demand and supply. Similarly, the analysis of the public debt requirement could be

extended into more sophisticated models to reach a causal conclusion. Also whether such

restriction will impact the effectiveness of the automatic stabilizers would also be worthwhile

exploring. Lastly, the theoretical improvements with respect to the automatic stabilizers, on the

other hand, would benefit from quantitative supports from model simulation and empirical

analyses, if future opportunity arises.
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Appendix 2. Data Source and Coverage

GDP
Output Gap

Revenue to
GDP

Expenditure to
GDP

CPI

Public Debt

Long-term
Interest Rate

QOil Price

Net Export

Unemployment

Elasticities

Data Srouce

Primary Source

Name Duration
AMECO - OVGD 1960-2017
AMECO - AVGDGP 1965-2017
AMECO - URTG 1995-2017
AMECO - UUTG 1995-2017
AMECO - ZCPIN 1960-2017
AMECO - UDGGL 1970-2017
AMECO - ILRV 1961-2016
FRED St. Louis -

WTISPLC 1960-2017
AMECO - UBGS 1960-2017
AMECO - ZUTN 1960-2017

Mourre et al., (2013) N/A

Secondary Source

Name

HP filter

IMF historical
database

IMF historical
database

IMF historical
database

Duration

N/A

1960-1995

1960-1995

1960-1970
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Appendix 3. Coefficient Estimation Results for Equation (1)

Coefficient Estimation Results for Equation (1)

Automatic Stabilizers Cyclical Revenue Cyclical Expenditure
OLS 3SLS OLS 3SLS OLS 3SLS
gap 0.4648*** | 0.4784*** -0.0082 | -0.0175%**  -0.4731%*** | -0.4960%***
(0.0287) (0.0215) (0.0097) (0.0048) (0.0265) (0.0215)
FD-Gov. size -0.0156%*  -0.0175%** 0.0007 0.0015 0.0163* | 0.0189***
(0.0069) (0.0054) (0.0009) (0.0014) (0.0092) (0.0053)
I 0.0056 0.0200 0.0005 -0.0553 -0.0051 -0.0169
(0.0045) (0.0209) (0.0005) (0.0646) (0.0045) (0.1173)
r -0.0076 -0.0568 0.0021 -0.0627 0.0097* 0.0696
(0.0052) (0.0376) (0.0017) (0.0825) (0.0052) (0.1500)
Lagged gap 0.0160** 0.0011 -0.0023 0.0005 -0.0183** 0.0025
(0.0069) (0.0148) (0.0014) (0.0064) (0.0074) (0.0134)
Asymmetry dummy 0.0278 -0.0172 0.0696** | 0.0602%*** 0.0417 0.0630

(0.0808)  (0.0434)  (0.0287) = (0.0211) = (0.0891)  (0.0505)
Germany dummy  0.0386*  -0.1985  -0.0187**  -0.0126  -0.0574**  0.1859

(0.0202)  (0.3332) = (0.0081) = (0.1516)  (0.0213)  (0.2890)

R2 0.9157 0.9267 0.0814 0.1463 0.9178 0.9272

Note: The estimated coefficients are followed by ***, ** and * to denote statistical significance at 1%,

5%, and 10% significance level respectively. Robust standard errors are reported in parentheses. For
3SLS, pseudo R2reported.

Source: Author’s own calculation



UONB[NI[BI UMO S JOYINY :90IN0S

‘payrodar

2 opnosd ‘§TS¢€ 10 “sasayjuared ur payrodar o1e SIOLID pIEpue)s ISNQOY ‘A[OAT}09dSAT [9AS] 90UBIIJIUSIS 90|
PUE “0/,G ‘0] e 9OUBDIJIUSIS [BO1ISIIL)S JJOUIP 0} 4 PUB 4y ‘4 uex AQ PIMO[[O] QIR SJUSIOIJJOOD PAJRWINS A, :9JON

6€66°0 8¢€9°0 - - 66160 - £8€6°0 L6L80 00670 - L9LLO 1£¥6°0 LTSLO 9860

(#960°0)
06+0°0
(9500°0)  (9611°0)  (68v+'8)  (85T€0) (€681°0) 0690°1)  (56590) (F6St°0) (69900) | (€8zz0)  (6S61°0)  (£9zT0) | (0LST'0)  (L8S0°0)

9TC1°0- (1442 ELETO 889T°0- PLLOT- L9€ES0 #x00€1°0-  0€L0°0- *11S€°0- €191°0- LSST0 *+C9¥1°0

* *
#+€9TH 0" wxlLLLE T
(Ls10°0)  (S6£0°0) (12007  (6LS0°0) (5€20°0) (8%80°0)  (#L¥0°0) (S9v00)  (Lozo0)  (8¢v0'0)  (1z€00)  (19z00) | (L190°0)  (0ST0O'0)
¥£00°0- 0SH0'0  1#69°0- 97200 9500°0 wLyoo ¥620°0 09500~ Tr000- | +600°0 82200 8610°0 | %x6LTI'0-  «STH0°0-
(8610°0)  (ov€10) | (LSESy)  (8+50°0) (8820°0) (osL10) (L1900 (88z0'0)  (9vzo0)  (1z10)  (0vv0°0)  (00S0'0) | (9,90°0) =~ (8T+0°0)
9€10°0-  TEI00-  8ITS'I-  #40S11°0- 1$+0°0- €881°0-  1€40°0- 762070 SLTO0-  6IST0-  T900°0  96£0°0- | «xILPI0-  06T0°0-
(8z1000) =~ (16100)  (LTSL'D)  (8€50°0) (5050°0) @Lv1ro)  (6¥900) (€€2000  (#9200)  (9LL0°0)  (bTTO0)  (L¥bTOO) | (28%0°0)  (0¥10°0)
L£00°0~ 69100  8$88°0- 10900 £900°0 S6€1°0-  1LK00 €0£0°0 ¥€20°0 T980°0-  #xx6€90°0  TSI0°0 €8900- 0100
(950000 =~ (L120°0) | (0509°'1)  (2TT90°0) (0610°0) (9250°0)  (S€L0°0) (zseo0)  (ss000)  (zr100)  (S620°0)  (06100) | (181000 = (9£10°0)
+x17100 €€€0°0-  SIES0  €T60°0- $600°0- 6LT00  STHO0- €0T0°0-  «+€110°0-  8ST100  #+€090°0-  8TI00- | 9¥T00 08000
(s€100) = (T6S0°0) | (¥¥86°0)  (T1S0°0) (95€0°0) (9960°0)  (9890°0) wrso0) (161000 (08900)  (0140°0)  (6€400) | (€£v0°0)  (0610°0)
1k4LOLS'0  4xxLOESO | SEBT0  4#4k69VE0  4xxE8Y9°0 | 4xx9€TS0 wxxSILE0 44487950  44x96TS 0 | s THSP0  #449E8F0  wsx6THS0  444L66S 0 | 44489750

3N uIPIMS uredg  [eSnyiog  SpueLRPIN Arer puepa EREENTSY Auewdn | ddues pue[ur] Oewuwdq wniSPg — eLysny

(1) uonyenby 10j S)NSIY UOHLWNST JUIIIJJI0))

d

Awunp Aueuro

Awunp ApawuAsy

de3 pagdey

71 A0~ A

ded

sp 1y joung

(1) uonenby 10J s)NSIY uonvWNSH SIUINJI0)) *H Xipuaddy

45



UONB[NI[BD UMO S JOUINY :90IN0S

‘payodar

2 opnasd ‘TS € 104 ‘sosayjuared ur pajrodar o1e SIOLID pIEpue)S ISNQOY ‘A[OA109dSAT [9AS] 90UBIIJIUSIS 940 |
PUR ‘0/,G ‘0] e 9OUBDIJIUSIS [BO1ISIIL)S JJOUIP 0} 4 PUB 4y ‘4 ux AQ PIMO[[O] OIE SJUSIOIJJOOD PAJRWNS Y[, :9JON

6£66°0 8€€9°0 - - 66v6°0 - £8€6°0 L6L8'0 00760 - LILLO 1€76°0 LTSLO 79860 A
(z100°0)
1000°0- Awrump Aueurido
#9100)  (££00°0)  ($SLT'0) | (8€10°0) (L610°0) (268000 (€12000)  (9020°0) (80000)  (90000) = (£L000)  (£00000) = (1€00°0)  (L000°0)
8S00°0-  #x+LE100 88900~  TIIOO- 8020°0- 0680°0- = +0TO0-  #x0b900  TI000 2000°0- 26000 2000070 SE000  #x9100°0 Awuwnp KyowmAsy
(sz000) (210000  (6140°0)  (+200°0) (5200°0) (690000 (800000 (12000 (zooo'o) ~ (10000)  (91000)  (£00000)  (€100°0)  (€000°0)
£€000°0- S1000-  9€10°0-  0100°0- 60000 05000 60000 610070 10000 $00000 | €1000-  S00000- | xSTO00-  SO00°0- de3 pagde
(€€000)  (£100°0)  (€¥600)  (5T00°0) (8200°0) (¢v1000  (Z10000)  (¥100°0) (zooo'o) ~ (€0000)  (0zo0'0)  (L00000)  (¥100°0)  (S000°0)
100070~ 12000-  0TE0°0-  %x6v00°0 £400°0- $S100- | €00000 900070 £000°0 #0000~ 200070~ 200000 | %x8200°0-  $000°0- 1
(02000) (800000  (2LS0°0) (£200°0) (zs00'0) (zzroo | (1zooo) (11000 (#0000) ~ (zooo0) (110000  (€00000)  (0100°0)  (Z0000)
10000~ 01000~ L8100~  LTOO0- §200°0 SI100- | €1000- L1000 $000°0-  TO000-  %TTO0'0-  TO0000- 11000  TO000 u
(010000 (800000  (¥£€00)  (LZ000) (6100°0) (Ly000) | (zzoo'0)  (S1000)  (L00000)  (£00000) ~ (ST000)  (£00000) ~ (£000°0)  (1000°0)
##xL2000  €000°0 11100 6£00°0 $100°0- 12000 02000 80000 #100000  $00000 = %LT000 700000 | ¥0000 100070 az1s "A0D-Ad
(€2000)  (9z00°0)  (LS10°0) | (€200°0) (5£00°0) (080000  (+1000)  (ST00°0) (zooo'o) ~ (10000)  (1200'0)  (10000)  (0100°0)  (Z0000)
wkxILTIT0  4x4L610°0-  $H000  #446T100° 44409900 | 44+9€€0°0 | #xx90T0°0 ##x6LT00"  ##xP8000"  44%S100°0  #%x1920°0"  #%%8000°0"  #4+EE100  xx06000 ded
asp :g joung
N uIPIMS uredg [eSnji0og  SPUBLIdYIN Aeyr puepaay EREED (5 Auewrrn ERLILAR | puejuiy lewud(q |~ wnigpPg eLI)SNY

(1) uonenb7y 10j s)NSIY U BWNST JUIILJI0))

(‘3u0)) (1) uonyenbyf 10J s)NSIY UOPBWNSH SIUIIYJI0)) * Xipudaddy

46



UON)e[NO[BD UMO S, IOYINY :99IN0S

‘poyodar

g opnasd ‘gIS¢ 10 ‘sasaypuared ur payrodal oI SIOLID pIepuels 1Snqoy A[QANIIdSAI [9AJ] 0UBIYIUSIS 90|
PUB ‘046 ‘041 J8 90UBOIJIUSIS [BOIISIRIS SJOUIP 0 4 PUB 4y “seuese AQ POMO[[OF 91 SIUSIOJO0D PIILUWINSI Y, :9I0N

6€66°0 8€€9°0 - - 66¥6°0 - £8€6°0 L6L8'0 00¥6°0 - L9LLO 1€76°0 LTSLO 7986'0 25
(9L60°0)
761070 Awump Aueuran
(soo10)  (sezro)  (seLTg)  (S6€€0) (€0L1°0) (r086°0) | (87L90)  (L6LY0) (9L90'0)  (9Lzzo)  (1€0z0)  (L9TTO) (6¢s10) (085070
LITT0  #xx00bF'0  €ELVE  SSPI0- 6L¥T0 £€886°0 TLSS0-  wsxlIVFT | 4x€1€1°0  (LTLOO) | %€09€°0 S191°0 12S1°0-  #xStb1°0-  Awwnp Lnowmisy
(Pr100)  (LOv00) | (296D ($090°0) (01200 (6£L00) | (6Lv0°0) (98700 (o1zo0)  (Levo0)  (L€g00) (19200 (09000 (L¥T0'0)
1€00°0 S9F0'0-  S089°0  9£T00- L¥00°0- 1240°0- £0£0°0- 6L50°0 £700°0 #6000~ Tweoo- 6610°0-  #x¥STI0 | x0140°0 ded padde
(121000 (LLET0)  (WIvpy)  (£L50°0) (09z0°0) (809100 (£2900)  (T0£00) (6vzo'o)  (89z1°0)  (09v0°0)  (00S0°0) (19900)  (TTro0)
¥€100 11100 L68Y'T  #x00T1°0 LO¥0'0 6TLT0 1€70°0 8620°0 6LT0°0 PISTO £900°0- L6E00 wbPP 10 98200 1
(r110°0) (861000 (55697  (1950°0) (rSt0°0) (asero)  (#9900)  (s+200) (89z0'0)  (pLL00)  (9€200)  (LPTOO) (zLvoo)  (8€10°0)
S€000 08100~ | 0L98°0  6790°0- 8€00°0- 0821°0 8700 12€0°0- 6£20°0- 65800  #%x7990°0-  TS10°0- 1L90°0 8€10°0- u
(6v000)  (bzzo0)  O1LSD  (6¥90°0) (1L10°0) (625000 (6¥L0°0) 99€0°0 (ss000)  (zv100)  (01€0°0)  (0610°0)  (8L10°0) | (S€10°0)
#€11000-  9€€0°0  €0TS0-  T960°0 6L00°0 LST0°0- 9¥+0°0 ¥610°0 «xST10°0  LSTO0- | %x0€90°0 82100 1+20°0- 8L00°0 az1S "A0D-AA
(121000~ (81900)  (0696'0)  (S£50°0) (12€0°0) (s8800) (169000  (6950°0) (€6100)0  (ssov'0)  (1€v00)  (0KH00) (€9v00)  (L810°0)
1k ST 0 #xex88SS°0- | 06LT0  #xex06SE 0" #xxTTS 0™ sxex006707  sxex80SH 0~ s L06S 0~ | #5x08ES0"  sxea9TSH 0~ 5k L60S 0™ sxea8EPS 0 srescb98S 0~ | srexL LIS 0" de3
o8p 1) Jpung
N LIETIEYTRN uredg [eSnyiog  SpuRLIYN Aer puepag EREER (D) Aueurn dueayy puequiyg Fiewudq wnispg eLSNY

(1) uonenb7y 10§ s)NSIY UoEWNSH JUIIIFJI0D)

(‘3u0)) (1) uonyenbyf 10J s)NSIY UOPBWNSH SIUIIYJI0)) * Xipudaddy

47



6L660

(9080°0)
*LEET 0
(8010°0)
ek LTE0'0
(9690°0)
L¥E00
(z8200)
62000
(L010°0)
S010°0
(€1100)
#++€195°0
3N

€960

(€10T°0)
0
(1%90°0)
€€L0°0
(1%0°0)
6650°0-
(9%+0°0)
012070~
(¥810°0)
#+£860°0-
(€880°0)
+++5 160

uIPIMS

UOTJB[NOED UMO S JOYINY :90IN0S

‘poyrodar

g opnasd ‘STS¢ 10 "sasayiuaied ur pajrodal oIk SIOLIS pIepue)s ISNqoy A[9ANdadsal [9A] 90uedTUSIS 940 |
PUE ‘04 G ‘041 18 S0UBDIJIUSIS [BONISIIB)S QJOUAP 0} 4 PUR ‘e ‘s AQ PIMO[[OF 918 SIUSIOLJO0D PIJLWNSA Y, 910N

- 00€6°0 1026'0 65060 LSL6O £€926°0 S088°0 78660 91260 S9LS0 S088°0 96860
V/IN
V/IN
(te1z’1)  (120€°0) (89€7°0) (s18T70)  (9vs10)  (L9zk'0)  (€0s0)  (€120°0)  (To61°0)  (£886°0)  (098T0)  (9290°0)
99060  06€°0 SPLE0- LLTO0 TISO0-  LLLSO  «6088°0-  +9000-  9LE0'0-  I8LE0 €910
(600£°0)  (€670°0) (15%0°0) (€v00)  (Lz€o0)  (#120°0)  (6860°0) = (€v000)  (0820°0)  (L9€1°0)  (S880°0)  (9L10°0)
€110°0-  %x0690°0 SS00°0- | xS6L00-  9SE0°0-  «SPE00  «I€91°0 | 10000 TOLO0 L091°0 €5L0°0 | #xx09%0°0"
(866£°0)  (z0€0°0) (L¥€0°0) (1611700 (ss€0°0)  (§9100)  (1617°0) = (L010°0)  (bSHO'O)  (8119°0)  (€691°0)  (€2+0°0)
THEO- 86100 «1790°0- 9LST0  +T8S0°0-  +00°0- ¥6£€°0 £€5000 §ST00-  €18€0 YLET O 12000
(s6L1°0)  (5010°0) (6620°0) (£880°0)  (+0z0'0)  (LL000)  (€1900) = (#000) = (€1¥0°0)  (8991°0)  (6990°0)  (0¥T0°0)
80L1°0-  #x+LEEO0- €TI00- 9€€1°0 €€00°0"  %xTLIO0- L9100 €000°0- %9900~ T990°0-  68¥0°0 6L20°0
(€9z1°0)  (6620°0) (z610°0) (851000 (€L20°0)  (so¥00)  (81€000) = (50000) = (0TTO'0)  (09%0°0)  (0820°0)  (+120°0)
6600°0"  #+xL080°0-  L910°0- SP10°0- 09000 T9€0°0  TOSO'0-  ++6T00°0 86100 01200~ 19£0°0- vL10°0
(L19v°0)  (8L¥0°0) (6160°0) #6000 (89v0°0) (98,00  (SLs10) | (€800°0)  (TTso0)  (98F€0)  (0880°0)  (9t€0°0)
€891°0"  wxsxbSITO | #aalSPLO | 5496670 #x+SL190  #4P8LI0  444CLO90  #446SET0 #449ESE0  T19L0°0  +44+96FE0  #x4TLIY0
uredg [eSnyiog | SPUBLIYIIN Aein puepag MIH  Aueurig ueay pueul] Jewuwdq wnidpPg BLI)SNY

In( ypasg panpnys 0y ord sv :y jpung

de( Yeaag [eanjdnas 3y Jdjye pue 03 Jorid deo yndynQ J10j JudaYFI0) A13Uno)) Ay} Jo sdjeWNSH

d

Awrunp Aueuridn)

#xxPL81°0  Awwnp LpowwAsy

de3 pagdey

AZIS "A0D-(q ]

ded

dje( Yedayg [eIn)dnas 3y} 193y pue 0} Jorid deo yndyn(Q 10§ JUIJ0)) A13uno)) 3y} Jo sajewnsy S xipuaddy

48



UOIIB[NO[BD UMO S _IOINY :90IN0S

‘poyiodar

g opnasd ‘gTS¢ 10 ‘sosayyuared ur payrodar oI SIOLIR pIepuels 1SnNqoy A[PANIdSAT [9AJ] 0UBIGTUSIS 90|
PUB ‘046 ‘041 JB 90UBIIJIUSIS [BONISIBIS JJOUIP 0 4 PUR 4y “syes AQ POMO[[OF 918 SJUIIOPFO0D PAIBUWINSI Y], :9ION

0660 ¥€86°0 65660 €L66°0 75660 S786°0 86060 8L66°0 ¥666°0 ¥866°0 £886°0 €1L6°0 LOL60 £666°0 2 |
(1£20°0)
7820°0 Awunp Aueurn

(808000  (91v1°0)  (I811°0) L1%0°0) L611°0) (8LzT0) | (T9s€0) = (Ls6£0)  (60100)  (b1v00)  (€L1¥70)  (09LT0) = (0S60°0)  (6110°0)

P6r0'0-  9LKO'0- | «xxb8IF0-  €8€0°0- 10100 L9FPTO- | 00000  #+x€60°1- L9100~ = L6SOT0- 091070  9€91°0- = +ISO0- | 60000~  Awwnp Andwmisy
(121000~ (bTeo0) (991000  (L610°0) (1€€0°0) (8Lv00) | (T190°0)  (S9v0°0)-  (85000) = (99200)  (960°0)  (6511°0) = (6€€0°0)  (T400°0)
9900°0-  vF00°0- | 0610°0-  9900°0- ¥820°0 PPE00- | €T100 | 0950°0- 9000°0 9970°0- = ¥SE€0°0-  6€80°0-  %S8S0°0-  9¥00°0- de3 passe
(86000)  (L1v00) (9100 (5900°0) (s810°0) (Or€00) | (L1L10) | (8820°0)-  (S1000) | (69000)  (8,L100)  (0950°0)  (¥9200) = (TT00'0)
11000 TLTO0- | 9000-  $010°0- 9€10°0- 90£00- | €VLTO T6T0°0-  #xx€S00°0-  1€00°0-  LLOOO-  ¥ISO0- | «bHHO0O- 600070 1
(z800°0) (90°0) (¥220°0) (zTz0°0) (£690°0) (€Lz00)  (sv€1'0)  (€€20°0)- (891000  (£v000)  (869T°0)  (S1#0°0)  (L120'0) = (9010°0)
02000 L£690°0 L6100 01€0°0 7650°0- LOTO0- | €€900- | €0£0°0 6000°0- 80000 TISTO-  8€T00-  +xEPHO0-  +S00°0- u
(86000)  (Lsv00)  (zT100)  (L800°0) (8£00°0) (80800) = (L£00) | (zs€00)-  (+1000) | (L6T00)  (8851T°0)  (9ssT0)  (€520°0)  (8100°0)
1S00°0 10€0°0 86000~ 900000  «8T10°0- £€80°0 LTEO0 €020°0- £000°0 SHT00 6201°0 $001°0 €6€0°0  xx£¥00°0- 9z1S "A0D-( A
(L6100)  (90v00) (1020000  (6110°0) (7€0°0) (sto10) | (s€81°0)  (6Tv0°0)  (S00°0) (€z€0'0)  (9ogr0)  (1£81°0) | (8€50'0) | (Z010°0)
#x40P8S°0  waxTI190  4x4S1TI0  444LTOS0  #xxlP09°0  54x01P90  4440€S9°0  sxkIOPS0 545190 | 44480€9°0  saxOPPL0  sxex IEPL0 54461890 5xxT06S0 ded
N udIpaImMs uredg [eSn)i0g  SPUBRLIdYIIN Aer puepag 39215 Aueuro ueay pue[ulj OIewuwdq  wNISPg eLISNY

ID( YV24g [PANPINAS YD SV 1 JoUDg

dje( Yedag [eIndnas 3y} J3)je pue 0) Jorid deo yndynQ 10§ JUIYII0) A13UN0)) AY) JO SAJBWNSH

("3u0d) e Yra1g [eandnas Ay} 135k pue 03 Jorid deo yndinQ 10j JUIYII0) AUno)) Iy} Jo sayewnsy s xipuaddy

49



L9660

(#L10°0)
91070
(L200°0)
L2000
(1510°0)
76100
(€900°0)
89000
(€200°0)
81000
(6200°0)

#£x0ST1°0  %xx6800°0-

n

£696°0

(€1200)
0
(81000
72000~
(100°0)
21000
(Z100°0)
£000°0
(5000°0)
82000
(S200°0)

udIPIMG

LyeET0

(69100
L¥10°0
(1700°0)
1000°0
(L500°0)
870070~
(§200°0)
£200°0-
(L100°0)
20000~
(£9000)
9100°0-
uredg

91€6°0

(s0100)
#x9€20°0-
(1000)
#4x8C00°0-
(1100°0)
6000°0-
(£000°0)
% 1100°0
(£000°0)
#+xC€00°0
(91000
#%8900°0-
[esnyiog

99260

(s€z00)
95€0°0-
(S+00°0)
90000~
(¥€00°0)
¥€900°0~
(8200°0)
$000°0-
(61000
810070~
(8800°0)
+4%85L0°0
SPURLIIYIIN

£€r6°0

(¥910°0)
££00°0
(5200°0)
*1$00°0-
(8900°0)
680070
(1500°0)
£L00°0
(6000°0)
80000~
(¥500°0)
+4xC810°0
Aoy

£8¢6°0

(5659°0)-
L9ES0
(L000°0)
L000°0-
(8000°0)
6000°0-
(£000°0)
100070
(S€L0°0)-
STHO0-
(100°0)

%% 10C0°0 | %x1800°0-

puepaay

CTLT6'0

(1220°0)
$1€0°0-
(1000)
+x0200°0-
(8000°0)
1000°0

(£000°0)
#£6000°0
(8100°0)
#100°0-
(6€00°0)

EREERTSY

€LT6°0

V/IN
V/IN
(€9000)

**LT10°0

(2100°0)
«0T00°0"
(Lz0070)
%S¥00°0-
(£000°0)
#0000~

(€000°0)
£9000°0
(6100°0)

xxx0110°0~

AueurIdn

65660

(1000°0)
$0000°0
(z00000)
£€0000°0-
(90000°0)
¥1000°0-
(z00000)
«£0000°0-
0)
+%800000°0
(+0000°0)
#%%8000°0

Ruesy

0 Yvaag pampnys oy sord ¥sp ;) joung

UOIJB[NO[BD UMO S IOYINY :90IN0S
‘ponodar
2 opnasd ‘TS ¢ 104 “sasayjuared ur pajrodar a1e SIOLID PIEPUR)S ISNQOY ‘A[OA1I09dSAT [9AS] 20UBIIJIUSIS 90|
PUR “0/,G ‘0] 18 QOUBDIJIUSIS [BONSIIL)S JJOUIP 0] 4 PUB 4y ‘4 s AQ PAMO[[O] OJ SIUAIOIJI0D PAJBWNSI Y[, :9JON

16480

(¥€10°0)
LT00°0
(6100°0)
81000~
(1€00°0)
§100°0
(6200°0)
$¥00°0
(S100°0)
$100°0-
(6€00°0)

*xx£0C0°0-

pueui{

01€S0

(81000)
900070~
(2000°0)
20000~
(1100°0)
900070~
(€000°0)
100070
(80000°0)
€0000°0
(9000°0)
100070~

yrewud(q

$698°0

(99000
82000~
(0z00°0)
91000
(01000
#5000
(§100°0)
100°0
(90000
80000~
(0z00°0)
#xLL00 0

wnispg

Jje(] Yedag [einjdnas ay) 1dyje pue o0} Jorid des yndynQ 10§ JUIDLYFI0) AjUno)) 3y Jo sajewnsy

6£66°0

(8000°0)
#+8100°0
(2000°0)
#x9000°0-
(000°0)
80000°0
(€000°0)
#0000
(2000°0)
20000
(#000°0)
#%5800°0

eLysny

Awunp Aueurdn

Awunp AnowuAsy

de3 pagdey

718 A0~

ded

("3u0d) e Yra1g [eandnas Ay} 135k pue 03 Jorid deo yndinQ 10j JUIYII0) AUno)) Iy} Jo sayewnsy s xipuaddy

50



0¥66°0

(6L10°0)
02000
(1200°0)
90000
(z00'0)
90000
(8100°0)
72000
(z000°0)
20000
#+00°0)

#xxPP11°0  %xx0120°0-

. 18}

1660

(2€00°0)
€000°0-
(L0000
10000
(11000
11000
(81000)
LT00°0-
(z100°0)
1000°0-
(100°0)

uIPIMS

§966°0

(€200°0)
+x0500°0~
(€£000°0)
€000°0
(€000°0)
#£9000°0~
(+000°0)
20000
(z000°0)
1000°0-
(z000°0)

#xE£110°0  %xx80T0°0-

uredg

SL66°0

(91000)
¥200°0

(8000°0)
£€0000°0
(2000°0)
20000

(80000
01000~
(2000°0)
2000°0-
(£0000)

[esnyiog

LL66°0

(6L00°0)
6£00°0
(z00°0)
£€200°0
21000
60000~
(s00°0)
S$00°0-
(9000°0)
200070
(z00°0)
#%%6£90°0
SPUBLIdYIIN

61L60

(6020°0)
¥120°0-
(+00°0)
#0000~
(6200°0)
6200°0-
(€200°0)
1100°0-
(8900°0)
#$00°0

(1600°0)

#4700
Ae

60¥8°0 16660

(¥€00'0)  (LT10°0)
00000 91100
(££000)  (6000°0)
€0000°0°  #x¥700°0-
(#1100 (2T100°0)
L010°0- 11000
(800°0) (20070
LEOO0 11000
(€2000)  (#000°0)
60000 xx1100°0
(sz1000)  (L100°0)
LLOOD  %#xEET0°0"

puepaay EREEN T

18660

(8000°0)
0000
(£000°0)
$0000°0-
(2000°0)
10000
(0000°0)
L0000°0
(€000°0)
00070~
(£0000°0)
00000
(1000°0)

#%%x9800°0-

Aueurian

98660

(1000°0)
1000°0-
(80000°0)
100070~
(10000°0)
10000°0-
(100000
00000
(80000°0)
«1000°0
(600000
+4%1200°0

Ruesy

D Yvaag AN NS 12Yv ASp :(J j]puUng

UONB[NI[BD UMO S JOUINY :90IN0S
‘payodar

2 opnosd ‘TS € 10 ‘sosayjuared ur pajrodar o1e SIOLID pIepue)s ISNQOY ‘A[OA1}09dSAT [9AS] 90UBIIJIUSIS 940 |
PUR ‘0/,G ‘0] e 9OUBDIJIUSIS [BO1ISIIL)S JJOUIP 0} 4 PUB 4y ‘4 ux AQ PIMO[[O] OIE SJUSIOIJJOOD PAJRWNSI Y[, :9JON

$666°0

(5000
81000
(€100°0)
2000°0-
(2000°0)
¥€000°0
(L€00°0)
L1000
(2z00°0)
2000°0-
(L1000
##x0€€0°0-
pueuiy

£686°0

(2000°0)
2000°0
(1000°0)
900000
(90000°0)
€0000°0
(+0000°0)
200000
(1000°0)
10000~
(z000°0)
#%x0100°0-

Naewud(q

85860

(€100°0)
01000~
(90000)
80000
(#000°0)
£000°0-
(£000°0)
#£9000°0-
(¥000°0)
%L000°0
(€L¥0°0)
#x0510°0
wnigpg

e Yearg [eandnys 3y) 3 e pue o) sorid des yndynQ J10j JUIIIFI0) AHUNO)) Y) JO SHLWNSH

66660

(80000°0)
%1000°0
(20000°0)
100000~
(10000°0)
100000
(90000°0)
800000
(10000°0)
10000°0
(50000°0)
#%9600°0

eLysny

2. |

Awrump Aueuridg

Awwnp AndwwAsy

de3 passe]

AZ1S A0~

ded

("3u0d) e Yra1g [eandnas Ay} 135k pue 03 Jorid deo yndinQ 10j JUIYII0) AUno)) Iy} Jo sayewnsy s xipuaddy

51



08660

(1590°0)
+0611°0
($800°0)
#x00€0°0"
(LLS00)
¥S10°0-
(#€20°0)
6€00°0
(6800°0)
L800°0-
(1600°0)
#xx 9P 0"
3N

9¥96°0

(821+0)
0
(6590°0)
95L0°0-
(Tr0°0)
1190°0
(85100
€120°0
(6100)
#5x9L60°0
(6060°0)
#x#S00€°0"

uIPIMS

(zzoz' 1)
6168°0-
(8967°0)
ST110°0
(176€°0)
YLEEO
LL1o)
¥891°0
(svT10)
96000
(€55+°0)
9991°0
uredg

0¢6°0

(1z1€°0)
9T9t°0-
(+0£0°0)
++81L0°0"
(€1€0°0)
80200~
(6010°0)
#4407E0°0
(90€0°0)
#4%6£80°0
(€6v0°0)

%% CCCC 0
[esnyi0g

£616°0

(F€12°0)
68€€°0
(s0t0°0)
6¥00°0
(¥1€0°0)
+8LS0°0
(1£20°0)
L110°0
(€L100)
8¥10°0
(2€80°0)
#x%6699°0"
SPUBLIdYJIN

$¥06°0

(1592°0)
€420°0-
(S0t0°0)
«PSL0°0
(ze1ro)
L8Y1°0
(9€80°0)
1921°0-
(6¥10°0)
9€10°0
(5880°0)
+4x V1870

Areyn

€5L60 9926'0
@isro)  (OLyr0)
80S0°0 1609°0-
wLv00)-  (4TT00)
v6200  x99€0°0-
(L1900)-  (€L10°0)
1£40°0- 9%00°0
(6¥900)- (18000
ILFO'0  %xI810°0
(5€L00)-  (€2K0°0)
STHO'0- | 9L£0°0-
(98900)-  (£280°0)
#xxSTLPO | 4499810
puepaay EREEE ()

£188°0

V/N
V/N
(#605°0)
+9€68°0
(1001°0)
*TS91°0"
(812T°0)
0bbe0-
(1290°0)
TLI00-
(2z€00)
80500
($651°0)
+%E80L 0"

Aueurn

1866°0

¥120°0)
#9000
(€+00°0)
100070
(L010°0)
¥500°0-
(£00°0)
£000°0
(S0000)
%6000
(¥800°0)
+x 1SET0

duesy

AP Yva4g [panponals 0} sorad Osp 7 jpung

UONB[NI[BD UMO S JOUINY :90IN0S
‘payodar
2 opnosd ‘TS € 10 ‘sosayjuared ur pajrodar o1e SIOLID pIepue)s ISNQOY ‘A[OA1}09dSAT [9AS] 90UBIIJIUSIS 940 |
PUR ‘0/,G ‘0] e 9OUBDIJIUSIS [BO1ISIIL)S JJOUIP 0} 4 PUB 4y ‘4 ux AQ PIMO[[O] OIE SJUSIOIJJOOD PAJRWNSI Y[, :9JON

S616°0

(s€02°0)
£0%0°0
(8620°0)
02€0°0-
(S8+0°0)
1L20°0
(T¥10°0)
€1L0°0
(5€20°0)
#120°0-
(1950°0)
4k 6ELE 0"
pueuiy

YILS0

(1066°0)
L8LEO
(oL€1°0)
0191°0-
(6219°0)
0T8€°0-
(1L91°0)
£990°0
(19%0°0)
01200
(T6t€°0)
9L0°0

Nlewud(

80880

(€6LT°0)
SETI0

(#980°0)
9€L0°0-
(€591°0)
0T€T0-
(£€590°0)
6L10°0-
($L20°0)
£6€0°0

(980°0)

#xk617E 0"

wnispyg

Je( Nealq [eanjdnns ay) 1djye pue 0) Jorid des yndynQ 10§ U0 £1JUN0)) AY) JO SAJLWIISHY

$686°0

(61900
+x%9S81°0"
(€L100)
b SH0 0
(81+00)
020070~
(L£T00)
¥L20°0-
(1120°0)
TLI00-
(1¥€0°0)
ok xL8SH 0"

eLgsny

d

Awump Aueuridn

Awnunp AndwwmAsy

de3 pagdey

A71S A0~

ded

("3u0d) e Yra1g [eandnas Ay} 135k pue 03 Jorid deo yndinQ 10j JUIYII0) AUno)) Iy} Jo sayewnsy s xipuaddy

52



UOIJB[NO[BD UMO S IOYINY :90IN0S

‘ponodar

2 opnasd ‘TS ¢ 104 “sasayjuared ur pajrodar a1e SIOLID PIEPUR)S ISNQOY ‘A[OA1I09dSAT [9AS] 20UBIIJIUSIS 90|
PUR “0/,G ‘0] 18 QOUBDIJIUSIS [BONISIIL)S JJOUIP 0] 4 PUB 4y ‘4 s AQ POMO[[O] OJ SIUAIOIJI0D PAJBWINSI Y [, :9JON

0€660 8€86°0 85660 L6670 L¥660 87860 L0680 6L660 6660 £866°0 £686°0 €1L6°0 0L6'0 £666°0 d
(€£20°0)
LYT0°0- Awrunp Aueurdn

(LELOO) Lyr10) (z911°0) (zer00) (zT11o) (zo1z°0) (s50€°0) (886€°0) (¥1000) (€100 (€Tzy'0) (€9LT°0) (6€60°0) (8110°0)

#1500 V00 4x+EE1H°0 80100 19€0°0- T$TTO 20000  sxxLVOT'T | 00070 9650°0 8L10°0 8€91°0 $0S0°0 01000  Awwnp LnowwAsy

(T110°0) (€€0°0) (€910°0) (s0z0°0) (91€0°0) (Ltv0°0) (L9070 (zs£00) (6500°0) (5920°0) (TL60°0) (0911°0) (r€£0°0) (2000

TLOO0 9%00°0 #6100 £900°0 0920°0- 0F€0°0 €100 ##+09€1°0- 00070 $920°0 1S€0°0 6£80°0 *LLSO'0 9000 ded pasge
(2800°0) 8zr00)  (LS10°0) (89000 (SL100) (zzeoo)  (1081°0) (6£€0°0) (910000 (6900°0) (810°0) (1950°0) (0920°0) (2z00°0)

£000°0- €820°0 LS00°0 L010°0 92100 9LT0°0 0$81°0- PS10°0-  #+x€S000  1€00°0 18000 S150°0 *6£10°0 60000 1
(LL00"0) L1900  (1z20'0) (82200 (€900 (rsz00)  (1zk1°0) (#L0°0) (L10°0) (Tr00°0) (zeLzo)  (S140°0) (12070 ($0100)

1200°0- ¥TLO0- $610°0- 0Z€0°0- 97500 $610°0 1L900  #xx99¥T0 0000 80000~ 0€87°0 6£20°0 #+9€70°0 $S00°0 L
(8200°0) (69v00) = (6110°0) (600°0) (5L00°0) (€5L00)  (68€0°0) #L10°0) (110°0) (9620°0) (8091°0)  (8551°0) (6¥20°0) (8100°0)

6¥00°0- 20£0°0- L6000 2000°0- £9T10°0 88L0°0- 9€€0°0-  ##xST8O0 99100 200~ TE01°0- S001°0- S8€0°0- | +x£700°0 az1S "A0D-(d
(LL10°0) (S1+0°0) (z00) (€2100) (52€0°0) (Tr600)  (9261°0) #Tr00) (1$000)  (zTe00) (1zero)  (€£81°0) (1€50°0) (2010°0)

#xkSO0V 0" #4xTTEYO" 41019707 44x9ETS 0" wxxlOFS 0" | 444866507  s4xTSPI 0" 4k SEIS 0" | 44xTOLS0"  #4%98T9°0  sakLLLL'O"  sxexTHPL 0" #%%8999°0"  4x%S08S°0- de3d
MN LIE] 1 EAIEN Ewn—m —«u-:.-on— SPUBLIdYIN %-3— puepay 9IPIH z:«E‘_vU Nueay pueuijy Hlewua(g :._:_u_om eLpsny

D YP24G [DANIINAS 42D OSD 5 [pUng

e Yedlg [einydnns 3y) 1jye pue o) Jorid deo yndynQ 10§ Jud1IGJ0) A1uUno)) Ay} Jo sAewW sy

("3u0d) e Yra1g [eandnas Ay} 135k pue 03 Jorid deo yndinQ 10j JUIYII0) AUno)) Iy} Jo sayewnsy s xipuaddy

53



Appendix 6. First Difference Estimation of Equation (1)

First Difference Estimation of Equation (1)

Automatic Stabilizers Cyclical Revenue Cyclical Expenditure
OLS 3SLS OLS 3SLS OLS 3SLS
FD-gap 0.4386%** 0.4099 0.0044 -0.0005 -0.4342 % -0.4104%%
(0.0323) (0.0072) (0.0098) (0.0018) (0.0274) (0.0069)
FD-Gov. size -0.0393%%%  _0.0302%** 0.0002 0.0014 0.0395%%* 0.0316%%*
(0.0109) (0.0041) (0.0012) (0.0010) (0.0089) (0.0040)
FD-1 0.0078 -0.0083 -0.0026 -0.0031%* -0.0105 0.0052
(0.0084) (0.0060) (0.0034) (0.0014) (0.0084) (0.0058)
FD-r -0.0006 -0.0008 -0.0005 -0.0004 0.0001 0.0004
(0.0089) (0.0057) (0.0016) (0.0014) (0.0103) (0.0056)
FD-Lagged gap 0.0094 0.02527%%* -0.00003 0.0007 -0.0094 -0.026% %
(0.0073) (0.0067) (0.0016) (0.0016) (0.0077) (0.0065)
FD-Asymmetry 0.0135 0.0288 0.0201%* 0.0184%x 0.0066 -0.0104
dummy (0.0435) (0.0258) (0.0089) (0.0063) (0.0411) (0.0250)
FD-Germany | -0-3028%%* -0.4829* 0.0197 -0.0147 0.3225%% 0.4679*
dummy (0.0754) (0.2804) (0.0204) (0.0686) (0.0646) (0.2722)
R? 0.8946 0.9175 0.0306 0.0874 0.8982 0.9204

Note: The estimated coefficients are followed by ***, ** and * to denote statistical significance at 1%,
5%, and 10% significance level respectively. Robust standard errors are reported in parentheses. For
3SLS, pseudo R2reported.

Source: Author’s own calculation
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