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Abstract

This paper presents new evidence on the patterns of
cyclicality in the fiscal policy stance of developing and
industrialized countries over a period of more than three
decades covering 180 countries during 1980-2012. First,
the paper considers issues of robustness in the choice of
the proxy for fiscal cyclicality by using alternative filter-
ing methods to check whether this influences the results
and leads to any differences in a country’s reported within-
period average, and across-period changes in fiscal stance.
Second, a country-specific approach is used to split the

sample into sub-periods based on a test for structural break
in the series of real gross domestic product per capita. Third,
the paper investigates the extent to which countries behave
pro-cyclically or counter-cyclically in different phases of
the business cycle. In line with earlier findings in the lit-
erature, the analysis confirms that there is a causal link
running from stronger institutions to less pro-cyclical
fiscal policy, even after controlling for the endogeneity
of institutions and other determinants of fiscal policy.
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1. Introduction

A large and growing literature has argued that industrialized and developing
countries behave very differently in relation to their fiscal policy stances over the business
cycle. In that context, a significant number of authors have documented a more pro-cyclical
behavior of fiscal policy in developing countries as opposed to industrial countries.* That
is, developing countries tend to orient government consumption and investment in the same
direction as that of the cycle in general economic activity. In doing so, they tend to amplify
upswings and worsen recessions — what Kaminsky, Reinhart, and Vegh (2004) termed as
the “when it rains, it pours” phenomenon. Industrialized countries, on the other hand, tend
to behave largely in a countercyclical or at worst acyclical fashion. The most recent
evidence of this pattern has been put forward by Frankel, Vegh, and Vuletin (2013) who
have found additional support to the when-it-rains-it-pours idea, but also evidence
regarding developing countries moving away from pro-cyclicality.

Evidence on the pro-cyclical pattern of fiscal policy in developing countries was
first found by Gavin and Perotti (1997) who showed that Latin American tended to adopt
policies that were expansionary in good times and contractionary in bad times. Talvi and
Vegh (2000) then showed that such behavior was far from being a trademark of Latin
America alone, as many other developing countries across the world espoused a pro-
cyclical fiscal policy stance. There are various different explanations as to why developing
countries tend to behave in that fashion vis a vis industrialized economies. Some of the
reasons most commonly found in the literature include credit constraints faced by
developing countries, which would prevent them from raising money in international
capital markets in bad times and would force them to adopt a contractionary fiscal policy
in downturns (Gavin and Perotti (1997)). Political economy considerations would also
seem to play a role, as good times could encourage fiscal profligacy (Tornell and Lane
(1998), Alesina and Tabellini (2005)).

From a theoretical point of view, the pro-cyclicality of fiscal policy remains a
puzzle, as from either a Keynesian or neoclassical perspective it does not seem to be
optimal to exacerbate the business cycle by adopting an expansionary fiscal policy in
booms and a contractionary fiscal stance in a downturn. In neoclassical models, the optimal
fiscal policy stance is either acyclical (Barro (1979)) or countercyclical (Baxter and King
(1993)). In Keynesian models, on the other hand, with the presence of sticky prices or
wages, the optimal fiscal policy stance is countercyclical (Christiano et al. (2011) and
Nakata (2011)). A number of papers have argued that a pro-cyclical fiscal policy stance is
the result of weak and underdeveloped institutions (e.g., Calderon and Schimdt-Hebel
(2008), and Frankel et al. (2013)).

From a risk management point of view, a countercyclical fiscal policy can be useful
for at least three compelling reasons (see World Bank (2014)). First, by leaning against the
wind, governments can continue to provide goods and services and to maintain public
investment even in the event of a drop in public revenues. Second, in a downturn, a

1 See, for example, Gavin and Perotti (1997), Tornell and Lane (1998), Alesina and Tabellini (2005),
[1zetzki and Vegh (2008), and Park (2012).



countercyclical fiscal policy can help governments increase social assistance and insurance
to a large number of citizens affected by more adverse macroeconomic conditions. Third,
as witnessed during the global financial crisis of 2008-09, a countercyclical fiscal policy
can help countries stimulate the economy and cope better with the effects of a prolonged
recession. In that regard, as argued by Mollick et al. (2011), in the aftermath of the global
financial crisis it became clear that the countries that weathered the effects of the crisis
better were those that had followed some sort of concerted macro-fiscal responses that
helped them build resilience to exogenous shocks. When the crisis hit, these countries were
able to have more favorable access to credit in international financial markets, and resist
speculative attacks. They not only had stronger fundamentals entering the crisis, which
allowed them to quickly deploy countercyclical fiscal policies, they were also better
positioned to adopt exit strategies faster by raising interest rates, controlling domestic credit
growth and reverting to more orthodox fiscal policies.

In this paper, we provide new evidence on the cyclicality of fiscal policy across
industrialized and developing countries. Our sample includes 180 countries, of which 134
are developing countries and 46 are high income over the period 1980-2012. We follow
the methodology of Frankel et al. (2013) but at the same time introduce three innovations
to the empirical approach. First, we subject the proxy for fiscal cyclicality to alternative
filtering methods to account for potential differences in a country’s reported within-period
average, and across-period changes in fiscal stance. Second, given the sensitivity of
cyclicality outcomes to the choice of period, we rely on a country-specific approach to split
our sample in sub-periods. Acknowledging the difficulties of carrying out such an exercise
when working with a large sample of countries, we suggest a first approximation for
breaking the sample across countries based on a test for structural break in the series of real
GDP per capita — we believe that this could be a better indicator of shifts in a country’s
overall economic policy, including its fiscal policy stance. Third, we investigate the extent
to which countries behave pro-cyclically or counter-cyclically in different phases of the
business cycle with the objective of assessing the empirical relevance of the when-it-rains-
it-pours phenomenon when considering a larger sample of countries in comparison to
earlier studies in the literature.

The paper is organized as follows. After this Introduction, Section 2 discusses
issues associated with the choice of filter to smooth the proxy variable for fiscal cyclicality
while Section 3 estimates our own “graduating class” under different filtering methods and
a country-specific approach to split the sample in two sub-periods. Section 4 presents an
analysis of how the countries in our sample behave over the business cycle. Section 5
discusses our findings on the empirical determinants of fiscal cyclicality while Section 6
explores endogeneity issues. Section 7 presents concluding remarks confirming earlier
findings in the literature on the causal link between institutional quality and a less pro-
cyclical fiscal stance.

2. Alternative Filtering Methods

Filtering, or statistical smoothing, is an exercise conducted in order to separate
trend from cycle components in economic time series (De Jong and Sakarya (2013)). Such
exercise is not restricted to the realm of the social sciences. Itis, in fact, a concept imported
from engineering (Baum (2006)) with applications in diverse fields such as acoustics,



electronics, meteorology and neuroscience, to name just a few. In all cases, the exercise
implies the application of so-called pass filters. These are processes under which a certain
variable —an economic time series, wind patterns in atmospheric sciences, an audio signal
in acoustics or an electric current in electronics — is broken down in components following
some given cutoff criteria. Depending on the field, the cutoff criteria refer to issues such as
the periodic behavior of economic time series, wind speeds, the frequency of radio waves
or an electric current voltage. Economic time series, in particular, can be broken down
based on data frequencies that have some economic significance, such as, for example,
trends that can help identify cycles in the data.? In economics, one may be also interested
in higher rather than medium-term frequencies (intra-annual, quarterly or monthly) that are
associated with the seasonal behavior of the series. Any remaining value that cannot be
imputed as trends, the business cycle or a seasonal component is considered a result of
shocks or noise in the data. Pass filters are normally applied to separate the trend from the
business cycle.®

Overall, there exist 3 groups of pass filters: low pass, high pass and band pass
filters. For a better understanding Baum (2006) presents an intuitive example on how these
filters work by associating them with the audio controls from a stereo, recalling that treble
controls strengthen or weaken the high frequencies and bass controls affect the low
frequencies. In listening to music one has the possibility of accentuating, strengthening the
high frequencies (by “passing”, or giving preponderance to the “treble”) or, alternatively,
accentuating the low frequencies (passing or giving preponderance to the “bass”). In turn,
a band pass filter would pass only frequencies within a certain frequency band (generally
in between the high and low pass). In economics, choosing a low pass (high-cut or treble-
cut) filter implies that we are giving preponderance to lower frequency (longer cycles or
the trend) while by choosing a high pass (low-cut or bass-cut) filter we are giving
preponderance to higher frequencies (the cycle).

Alternative filtering methods used in economic analysis have been reported in
Baum (2006) and Drukker (2011). They include, besides the Hodrick-Prescott (HP) filter,
the Baxter—King filter (Baxter & King (1995)); the Christiano-Fitzgerald random walk
band pass filter (Christiano & Fitzgerald (1999)); and the Butterworth square wave high
pass filter (Butterworth, 1930). We compute those in addition to an unobserved component
model, as proposed by Harvey (1989).

The HP is a high-pass filter. To see this one needs to recall that the HP filter
removes a smooth trend 7, from a time series x; by solving the minimization problem with
respect to a variable t;:

minY!_, [(xt —1)2 + AX ((Tpe1 — 7)) — (T, — Tt—l))z] (1)

2 There is no clear-cut distinction between the medium-term associated to a business cycle and the
long term in economics. In the U.S., the National Bureau of Economic Research keeps track of US
business cycle expansions and contractions, identifying a total of 33 cycles between 1859 and 2009,
which implies an average duration of 4.7 years per cycle. See: http://www.nber.org/cycles.html

3 When a filter such HP is applied to separate a trend component from a series, the remaining
component will, in fact correspond to a blend of the business cycle, seasonality and the noise.
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Where z, = x; — 1, Is interpreted as the business component (Baum, 2006). A is a user-
defined parameter that penalizes fluctuations in second differences of x;. A higher A
implies a higher penalty for trying to “approximate” the trend t; to x; -under time varying
x¢- and hence a smoother trend (and a more pronounced cycle). Agreed upon values for
A in annual, quarterly and monthly data series are 6.25, 1,600 and 129,600, respectively
(Ravn & Uhlig, 2010). The HP removes the trend and leaves high-frequency components
in z;.

In turn, Baxter-King (BK) is a band-pass filter that allows suppressing both the low
frequency trend components and the high frequency components in an economic series.
The key criteria used to define the BK filter are as follows: 1) it should not modify the
properties of the extracted component; 2) it should not create “phase shift”, or alter the
timing relationships in the series; 3) it should be an optimal approximation to the ideal
band-pass filter; 4) it should be applicable to I(1) or I(2) data, as well as to series exhibiting
a quadratic trend; 5) it should provide constant (non-time-varying) coefficients in the MA
representation of the filter; and, 6) it should be operational. The first two criteria imply that
a moving average of the data with symmetric weights on leads and lags must be defined.
This in turn implies that the filter will drop observations on both ends of the original series.

Christiano & Fitzgerald (1999) explain that the application of the ideal band pass
filter “requires substantially more data than is available in typical macroeconomic time”.
The authors, however, identify one approximation that is optimal when the raw series is a
random-walk process. It also works well for processes that are close to being random walks
or random walks plus drift. While the BK filter minimizes the error between the filter
coefficients and the ideal band-pass filter coefficients, the Christiano-Fitzgerald (CF) filter,
in turn minimizes the mean squared error between the estimated component and the true
component.

Finally, the nature of the Butterworth (BU) filter as applied in economics is
explained by Pollock (1999). BU filters can be derived from some axioms that specify
properties we would like a filter to have. While the BU and BK filters share the properties
of symmetry and phase neutrality, the coefficients of Butterworth filters do not need to sum
to 0.

Figure 1 compares results of filtering the time series for real government
expenditure for the United States and Belize. We report the ratio of the cyclical component
relative to the value of the series, by year, for the period 1990-2011. One can observe how
a high-pass filter such as Hodrick-Prescott yields a higher ratio than the low-pass Butter
filter. The band-pass Baxter-King filter yields results generally in between those for HP
and BU.*

There is no specific reason to prefer, a priori, one type of filter over another. In any
case, one’s preference for a particular filtering technique should be connected to the

4 The results of any filtering exercise are dependent on parameter specification. As explained above,
the HP filter requires a definition of a smoothing parameter A, which we have set at 6.25 following
Ravn and Uhlig (2010). We have also used values of parameters for BK, CF and BU, as recommended
by Baum (2006).



reasons why one is conducting a filtering exercise in the first place. In addition, one should
be able to provide good reasons when using values of parameters under specific techniques
that diverge from those recommended in the literature (say, when one does not use a A=6.25
for the analysis of annual times series).

Figure 1 : Real Government Expendtures. Ratio of Cyclical Component to Series Value for the USA and
Belize. Alternative Filters. 1990-2013
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Source: Authors’ calculations based on IMF, WEO, October 2014.

3. Fiscal Cyclicality under Alternative Filtering Methods

In a recent paper, Frankel et al. (2013) documented a movement away from pro-
cyclicality for a sizeable number of developing countries in the 2000s. The authors used a
sample of 94 countries (21 developed and 73 developing) over a period of 49 years (1960-
2009).° Using a proxy for fiscal cyclicality based on correlation coefficients for time series
of real government expenditures and real GDP smoothed by the Hodrick-Prescott filter, the
authors were able to classify the countries according to their “ability to graduate” from
fiscal pro-cyclicality. A negative (positive) correlation coefficient between the cyclical
component of government spending and GDP indicates a countercyclical (pro-cyclical)
fiscal policy stance. From comparing two subsequent periods using Boolean logic the
authors grouped countries based on their correlation coefficients and classified them in four
different categories (“graduating classes”):

) Established graduates (EG) as those with countercyclical fiscal policies in the
first and second periods;

5 Their full sample was split in two sub-periods for comparison purposes (1960-1999 and 2000-2009).
The series of real government expenditures was defined as central government expenditures and net
lending deflated by the GDP deflator (data from International Monetary Fund, World Economic
Outlook database). As explained by Frankel, Vegh, & Vuletin (2013) fiscal pro-cyclicality is studied by
focusing on government spending because “tax receipts are endogenous with respect to the business
cycle” (p. 32).



i) Recent graduates (RG) as those with pro-cyclical policies in the first period and
countercyclical in the second,

i) Still in school (SS) as those with pro-cyclical fiscal policies in the first and
second periods; and,

(\Y)] Back to school (BS) as those with countercyclical fiscal policies in the first
period and pro-cyclical in the second.

In generating graduating classes, Frankel et al. (2013) compared results on cyclicality
for the period 1960-1999 versus the period 2000-2009. We are interested in understanding
how the results on the number of countries classified as pro-cyclical or countercyclical may
differ if one chooses a different smoothing filter or changes the window period, even by
one year. The latter is based on the knowledge that the Hodrick-Prescott filter yields results
(cyclical component and trend of a time series) that are notoriously affected by end-point
values. In investigating these effects, we first compute fiscal cyclicality indicators under
alternative approaches to the Hodrick-Prescott (HP) filter: Baxter-King (BK), Christiano-
Fitzgerald (CF), Butterworth (BW) and the Harvey unobserved component model (HU).
We also move the window period by one year forward and backward for all filtering
techniques. As will be explained below, end-point data limitations in using the Frankel,
Vegh, and Vuletin (2013) sample prevented us from replicating the filtering exercise
moving the period window by one year. Hence, for this step we use an alternative dataset
for real government expenditures and real GDP covering 180 countries for the period 1980-
2013. Second, we apply a criterion for splitting the sample, by country, at potentially
different points in time based on potential structural breaks in (per capita GDP) data. The
intuition is that changes in macroeconomic policies and performance generally reflect on
changes in per capita income. A structural break on the series for the latter may be
indicative of changes in fiscal stance. We apply a Quandt likelihood ratio test for structural
break following Quandt (1960).

In order to include a larger number of countries in the analysis, we have expanded
the number of countries in our sample as compared to that in Frankel et al. (2013). Our
sample includes 180 countries in total with 134 developing countries and 46 developed
ones. We use data from the IMF’s World Economic Outlook (WEO) for real GDP and for
real government expenditures over the period 1980-2013.° With our larger sample, we
compute fiscal cyclicality indicators (correlation coefficients of cyclical components of
real government expenditures and real GDP) and classify countries according to their
graduating class under alternative filtering methods. We divide our sample in two sub-
periods (1990-2000 and 2000-2013) with the objective of observing changes in the cyclical
behavior of fiscal policy over our total sample period (1980-2013).7 Out of the 180
countries in our sample, we were able to compute fiscal policy stance proxies for both sub-
periods for only 147 economies (104 developing and 43 developed). Our full results are

6 However, we note that in the latter case, the information reported by WEO refers to General
Government Net Lending (GGXCNL) defined as the difference between General Government’s revenues
and expenditures.

7We use a sub-period, 1990-2010, from the overall 1980-2013 dataset because for many countries,
data on real government expenditures and / or on GDP are missing, mostly for the early 1980s. Also,
some filtering techniques discard endpoint values based on user-defined parameter specification.



reported in Appendix 1 that shows the fiscal cyclicality indicator and graduating class
across selected methods. Results by selected groups of countries (full sample, high income,
developing) are presented in Table 1.

Table 1 : Number of Countries by Graduating Class for Selected Filtering Methods. From 1990-2000 vs
2000-2010 Sample

Baxter-King Hodrick-Prescott Christiano-Fitzgerald Butterworth
Full sample 147 147 147 147
Established Graduates 37 34 32 32
Recent Graduates 37 a3 45 49
Back to School 24 21 2 24
Stillin School 49 49 43 42
(No data in both periods) 32 32 32 32
High Income {with data) 43 143 143 43
Established Graduates 19 16 16 12
Recent Graduates 13 12 1 18
Back to School 6 5 7 5
Stillin School 5 10 9 8
{ No data in both periods) 3 3 3 3
Developing {with data) 104 104 104 104
Established Graduates 18 18 16 20
Recent Graduates 24 k1 M ]
Back to School 18 16 15 19
Stillin School 44 39 39 34
{No data) 29 29 29 29
Caribbean 14 14 14 14
Established Graduates 0 0 0 0
Recent Graduates 2 3 2 5
Back to School 4 1 2 3
Stillin School 8 10 10 6
{No data in both periods) 1 1 1 1

Source: Authors' calculaions based on IMF, WEO

In line with the findings of Frankel et al. (2013), our results show that irrespective
of the filtering method, developing countries represent the larger share of recent graduates
— ranging from two-thirds to three-quarters of the total of graduates (i.e., those moving
from a pro-cyclical fiscal stance in the period 1990-2000 to countercyclical in the period
2000-2010). Since the number of countries moving to countercyclical fiscal policies (for
all filtering methods) exceeds the number of countries classified as back to school (i.e.,
those moving from countercyclical to pro-cyclical, also for all filtering methods) the overall
share of countries with countercyclical policies now rises to something between 50 and 55
percent for the sample of countries with data in both sub-periods (1990-2000 and 2000-
2010).



Figure 2 : Cyclicality of Real Government Expenditures. 1990-2000 vs 2000-2010.
(Baxter-King filter)
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A problem with the classification of countries by graduating class is that this
approach does not allow one to gauge the relative progress (regression) of countries
towards a more countercyclical (pro-cyclical) fiscal stance. For instance, according to our
results, Moldova made great progress in moving away from pro-cyclicality but remains
classified as still in school in 3 of the 4 filtering methods only because of an initial (1990-
2000) very high value of the correlation coefficient between the cyclical component of real
government expenditures and real GDP. On the other hand, with less impressive progress
in fiscal stance, Suriname became a recent graduate under every filtering method. Almost
half of the Caribbean countries that remain pro-cyclical across periods (still in school) were
in fact less so in the 2000-2010 decade (Figure 2).

Figure 3 : Change in Fiscal Cyclicality Proxy Across Selected Methods: Maximum,
Minimum and Average. 2000-2010 minus 1990-2000. Countries with Avg>0
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Figure 4 : Change in Fiscal Cyclicality Proxy Across Selected Methods: Maximum,
Minimum and Average. 2000-2010 minus 1990-2000. Countries with Avg<0
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In Figure 3 we order the countries that showed an increase (decrease) in
correlation coefficient between sub-periods 1990-2000 and 2000-2010, that is, a
worsening (improvement) of their fiscal stance. The figures show the maximum,
minimum and average change in fiscal cyclicality across filtering methods.® Many
countries that showed a worsening (improvement) in their fiscal stance are in fact
countercyclical (pro-cyclical). In particular we note that a country that was highly
countercyclical (pro-cyclical) in the first period, such as Finland (Moldova) would
have very little room to become even more countercyclical (pro-cyclical) given the
range of possible values for the correlation coefficient (-1, 1) used as proxy for a
country’s fiscal stance. This is an issue we come back to in analyzing determinants of
changes in fiscal stance for a panel of countries.

By looking at changes in the value of the correlation coefficient of real government
expenditures and real GDP in 2000-2010 versus 1990-2000 (instead of graduating classes)
we see that 59 out of 104 developing countries (56.7 percent) with data for both sub-periods
improved their fiscal stance. In addition, 30 out of 43 developed countries (69.7 percent)
also improved their fiscal stance. This shows a greater relative progress towards counter-
cyclicality among developed economies compared to developing countries. Nevertheless,
our results show that both developing and developed economies have moved away from
pro-cyclicality.

In the Caribbean, we observe a worsening in fiscal stance for countries such as St.
Kitts and Nevis, Dominica, St. Vincent and the Grenadines, Jamaica and Grenada
(Appendix 1).° An improvement in fiscal stance is registered, under all filtering methods,

8 The average corresponds to the mean value of the correlation coefficient between periods. It has no
particular significance and is used as aloose criterion to separate countries that made progress in fiscal
stance.

9 In the first two cases a worsening of the fiscal stance is registered under all filtering methods. For the
rest, a worsening is recorded for 3 out of 4 methods.
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for Antigua and Barbuda, The Bahamas, Dominican Republic, Haiti, Suriname and
Trinidad and Tobago.

The evidence we have assembled shows how the results on graduating class differ
across methods (see Figures 3 and 4) From the sample of 147 countries with data on
cyclicality for both periods (1990-2000 and 2000-2010) only about half fall under the same
graduation class for every filtering method. In a few countries, more than 2 graduating
classes are reported.'? In several cases, significant differences in correlation coefficient
values, by country and periods, are reported across methods. In view of this, we turn next
to the definition of a set of objective criteria that could be followed to avoid this ambiguity.

The choice of one method over another is an empirical question that needs to be
answered based on the primary reason as to why we are conducting a filtering exercise in
the first place, and how this relates to the nature of the filtering technique. In the present
case, we wish to extract cyclical components of two macroeconomic series, and to compute
correlation coefficients of the two cyclical components over selected periods of time. Based
on period results, countries are then classified based on their degree of fiscal policy
cyclicality. Now, even though it is natural to expect a change in the resulting country
classification by moving the selected period even by one year, we would like the changes
to be associated with “true” shifts of cyclical trends of real government expenditures in
relation to real GDP. From a given filtering technique it is not possible to tell whether the
changes in correlation coefficients occur as a result of the choice of filter or any other
reason. In that regard, we argue that the following empirical properties should be observed
when selecting alternative filtering methods:

1) Persistence or inertia of correlation results: In the case of a very small change in the
period window (1-year), one should prefer the method with higher inertia. That is, the one
that yields the highest correlation for the set of pairs of values of fiscal stance indicators
(the correlation coefficients of cyclical components of real government expenditures and
real GDP).! This is shown in Table 2.

Table 2 : Correlation of Correl. Coeff. between Gov't Exp and GDP across countries, by Method

Hodrick Prescott Baxter King Christiano-Fitzgerald Butterworth
1990-2011 vs 1991-2012 0.960 0.975 0957 0.959
1990-2011 vs 1989-2010 0.946 0.973 0.946 0.955
1990-2000 vs 1991-2001 0.879 0.941 0874 0.855
1990-2000 vs 1989-1999 091 0.934 0.895 0.901
2000-2010 vs 2001-2011 0.926 0.952 0.850 0.908
2000-2010 vs 1999-2009 0.856 0.944 0.903 0.836

Source: Authors' calculations based on IMF, WEQ

2) By the same token, one should prefer the method that registers the lowest (absolute)
change in country correlation coefficient from moving the period window by one year. This

10 Such as, for example, Bangladesh, Bhutan, Eritrea and Uganda

11 Note we are referring to the following: PoTo-Te PT1~Tpss
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is shown in Table 3.
Table 3 : Largest (absolute) change in Country Correl. Coefficient of Gov't Exp. And GDP, by

Hodrick Prescott Baxter King Christiano-Fitzgerald Butterworth
1990-2011 vs 1991-2012 0.705 0.419 0.702 0.493
1990-2011 vs 1989-2010 0.962 0.480 1.045 0.576
1990-2000 vs 1991-2001 1.055 0.574 0.960 1.116
1990-2000 vs 1989-1999 0.602 0.536 0.799 0677
2000-2010vs 2001-2011 0.645 0.591 1.541 1.076
2000-2010 vs 1999-2009 1.567 0.786 0.723 0.955

Source: Authors' calculations based on IMF, WEQC

3) Furthermore, we would also like to see some inertia in the graduating class from moving
the period window by one year, that is, we should prefer a method with the lowest number
of countries changing their graduating class by moving the period window by one year.
Results are shown in Table 4.

Table 4 : Number of Countries Changing Graduating Class, by Method

Baxter-King Hodrick-Prescott Christiano-Fitzgera Butterworth
1990-2000 / 2000-2010 vs 1989-1999 / 1999-2009 30 33 43 M
1920-2000 / 2000-2010 vs 1991-2001 / 2001-2011 21 L3l 44 3Ir

Source: Authors’ calculations based on IMF, WEO

The exercises reported in Tables 2-4 give an idea of the sensitivity of the results on
fiscal cyclicality to changes in method and time periods and provide the empirical basis for
selecting a more desirable filtering method for empirical analysis on the determinants of
cyclicality. In all cases, we acknowledge, we are favoring the hypothesis that changes in
correlation coefficients from moving the window period by one year are more linked to
differences in the ability of filtering methods to separate noise from cyclical and trend
components in data; and not differences in their intrinsic ability to quickly pick changes in
the cycle. Based on this premise, we observe that the Baxter-King filtering method yields
more desirable outcomes.

These results are not coincidental and not really unexpected. By construction one
can expect more inertia of results for the Baxter King filter, mainly for two reasons: first,
because being a band pass filter, BK is able to subtract noise from the cyclical component
of the series; second, because the method of computing BK involves discarding endpoint
values of the series.*? This can be seen as an advantage when the noise and endpoint values
could be reason of changes in cyclical components and in the trend.

3.1 Splitting the sample based on country-specific information

Our next objective is to take into account country-specific information in the
choice of the sub-periods that we use to calculate the correlation coefficients. We
believe that there is a gain in accuracy by choosing a country-specific criterion for
splitting the series of government expenditures and GDP in different sub-periods for
comparison purposes. Ideally, one should be familiar with a country’s socio-economic
performance and policies over the relevant period of time in such a way that it would

12 Two or three depending on user criteria.
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allow the researcher to make a more informed decision as to what would be the
rationale to split the sample. Such country-specific, informed decisions, however,
tend to be well beyond the scope of empirical work that deals with a large number of
economies. Yet, one may be able to use a more specific criterion that avoids an ad hoc
approach that simply splits the sample at the same point in time for all countries.

Our proposed criterion is to use tests for structural breaks in the series of real
GDP per capita. Our premise is that structural breaks in that series may be associated
with significant changes in economic policy, an external or internal socio-economic
shock, or some other event that could involve a shift in a country’s fiscal stance. To
test for the structural breaks in the real GDP per capita series we apply the Quandt
likelihood ratio (QLR) test. The QLR or sup-Wald statistic is a modified version of the
Chow test used for identifying break dates.13 As an example, Figure 5 shows the
evolution of the series of real GDP per capita for Belize over the period 1988-2013
and the QLR test values and critical value at 5%, following Andrews (1993) and
Andrews & Plogeber (1994). A maximum (and significant) value for the test is found
at year 2002. This is used as cutoff criteria for breaking the series of real government
expenditure and real GDP and computing correlation coefficients and the country’s
graduating class. The same procedure was applied for all countries in our sample.14

Figure 5 : Belize: Real GDP per capita, in logs, 1988-2013 (left) and Quandt Likelihood Ratio for Real GDP
per capita, in logs, 1988-2013 (right)
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The results on the status of the fiscal policy stance and graduating class based
on a country-specific approach to split the sample in different sub-periods are
discussed next. We first look at changes in the cyclicality stance across country-

13 Likelihod ratio tests are applied to the specification: lypc, = ay + a; X lypc,_; atevery pointin time
for the period 1990-2013 for a particular country (lypcis a country’s per capita real GDP in year t, in
logs) . Structural breaks correspond to the years that yield the maximum value for the QLR test.
Comprisons to critical values are made based on Andrew (1993) and Andrews & Plogeber (1994).

14 A practical problem emerges when structural breaks according to the QLR test are found in early
late years of the series, which implies a very small number of observations for computing sub-period
correlation coefficients. In these cases, we applied the following criteria for the 1988-2013 series:
when a country’s structural break occur in year 1995 or earlier (2006 or later), we use 1995 (2006) as
the cutoff year.
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specific sub-periods, following the classification proposed by Frankel et al. (2013).
Next, we move on to a more generic appraisal of changes in the countries’ fiscal
stance, also across country-specific sub-periods. Finally, we introduce an alternative
way of looking at the countries’ fiscal stance by differentiating how countries perform
at different stages of the business cycle.

As in Frankel et al. (2013), we were able to document that a sizable number of
developing countries are graduating from fiscal policy pro-cyclicality. This is based
on the number of developing countries shifting from a pro-cyclical to a
countercyclical fiscal stance between country-specific defined periods (between 22-
25 percent of developing countries, depending on the filtering method), relative to
the number of countries falling back into pro-cyclical fiscal policies (17-19 percent of
developing countries classified as back to school). However, our evidence on
developing countries graduating from pro-cyclicality is weaker now than when the
sample is divided uniformly (same year) for all countries. This is visible by comparing
results in Table 5 with those reported in Table 1. In fact, based on the criterion that
splits the series on a country-specific basis, the ratio of developed countries
graduating from pro-cyclicality (in the range of 26-34 percent of high income
countries with data, depending on the filtering method) is higher than that of
developing economies. Figure 6 supports that observation.

Table 5 : Graduating Class for Selected Filtering Methods. Country-Specific Series Break

BaxterKing Hodrick-Prescott Christiano-Fitzgerald Butterworth
Full sample 140 140 140 140
Established Graduates 30 28 26 33
Recent Graduates 37 35 34 39
Back to School 23 2 2 24
Stillin School 50 55 58 44
{No data in both periods) 39 39 39 39
High Income (with data) 38 38 38 38
Established Graduates 13 14 14 15
Recent Graduates 13 10 1" 13
Back to School 3 3 4 4
Stillin School 9 1" 6
{ No data in boih periods) 8 8 8 8
Developing (with data) 102 102 102 102
Established Graduates 17 14 12 18
Recent Graduates F 24 25 23 26
Back to School 20 19 18 20
Stillin School a1 a4 49 38
{No data) 31 31 31 31
Caribbean 15 15 15 15
Established Graduates 1 1 1 3
Recent Graduates 4 4 4 3
Back to School 1 2 3 2
Stillin School 9 8 7 7
{No data in boith periods) 0 0 0 0

Source: Authors’ cakulations based on IMF, WEO
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Figure 6 : Midpoint GNI per capita (2000) vs Avg. Change in Fiscal Cyclicality. Country Specific Breaks.
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Regarding the Caribbean countries, this approach yields one country actually
classified as an established graduate (Guyana, according to all filtering methods) and
3-4 countries moving away from pro-cyclical to countercyclical policies, compared to
1-3 countries falling back into pro-cyclical fiscal policies.1> When one looks at changes
in correlation coefficients (not the Boolean classification of countries in graduating
classes), the evidence on Caribbean countries moving away from pro-cyclical fiscal
policies is more compelling under this country-specific approach. Twelve out of
fifteen economies show a declining correlation coefficient for the fiscal stance proxy
based on the Baxter-King filter (see Figure 7).

15 Only Jamaica and Trinidad and Tobago are recent graduates under all filtering methods; and only St.
Kitts and Nevis is consistently back in school for all methods.
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Figure 7 : : Cyclicality of Real Government Expenditures. Country-SpecificYear Breaks. 1990-
2011 (Baxter-King filter)
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4. Does it really pour when it rains?

An idea put forward by Kaminsky, Reinhart, & Végh (2004) was that, for developing
countries, and in particular for upper middle-income countries, macroeconomic policies
and in special fiscal policy tend to reinforce the business cycle (the when-it-rains-it-pours
syndrome). They found evidence in support of that by looking at a sample of 104 countries
over the period 1960-2003 and were able to show that in contrast to that behavior OECD
countries seemed to orient their macroeconomic policies at stabilizing the business cycle.
We now turn our attention to the same empirical question and with the objective of
assessing if the when-it-rain-it-pours phenomenon remains relevant over the most recent
period.

We make two implicit assumptions as to why countries change their fiscal stance. First,
we consider that changes are generally not random. That they are mostly associated to
policy shifts within given administrations, which may or may not be politically motivated
(as incumbent administrations tend to spend more ahead of elections), or across
administrations after elections, influenced by ideological principles. Second, we assume
that they are generally driven or motivated by observed trends in economic activity and not
the other way around.® This assumption is not uncontroversial. For instance, Rigobon
(2004) argues that fiscal policy shocks drive output and not the other way around, while
llzetzki & Vegh (2008), on the other hand, find causality running both ways.

Keeping these assumptions in mind we proceed to re-compute correlation coefficients
for the fiscal cyclicality proxy for the period 1990-2011 by differentiating what happens in
fiscal policy in different parts of the business cycle. It may be the case that a country’s
average fiscal stance within a period differs during years of expansion compared to that
adopted in years of downturn in economic activity. Countries that are, on average, pro-

16 See, for instance, Kaminsky, Reinhart, & Végh (2004).
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cyclical in booms and downturns, would tend to exacerbate their business cycle; those that
are countercyclical in both, booms an downturns, have a fiscal policy that contributes to
stabilize the cycle.’

But countries may not be always pro-cyclical or countercyclical. Whenever a country
exhibits an average countercyclical fiscal stance in booms, and a pro-cyclical stance in
downturns, other things equal, it will likely improve its medium to long term fiscal
sustainability profile.*® A country that is pro-cyclical in booms and countercyclical in
downturns would, ceteris paribus, deteriorate its fiscal sustainability profile. Figure 8 plots
the value of the fiscal stance proxy in periods of expansion (when the cyclical component
of real GDP are positive) versus that registered in downturns. High-income countries are
those in red while developing economies are in blue.® By quadrants, we identify four
groups of countries:

e Upper right quadrant: Those that exhibit pro-cyclical fiscal policies in both booms
and downturns. Other things equal, such stance contributes to exacerbate output
volatility. Not surprisingly, one finds many resource-rich economies in this
category. In addition, many upper middle-income countries appear in prominently
in that group.

e Upper left quadrant: Those that exhibit countercyclical fiscal policies in booms and
pro-cyclical fiscal policies in downturns. Other things equal, such fiscal behavior
improves a country’s fiscal sustainability profile.

e Lower left quadrant: Those that exhibit countercyclical fiscal policies in both
booms and downturns. Other things equal, such stance contributes to stabilize
output around its long-term trend. Expectedly, most of high-income countries fall
under this category.

e Lower right quadrant: Those that exhibit pro-cyclical fiscal policies in booms and
countercyclical fiscal policies in downturns. Other things equal, such behavior
deteriorates a country’s fiscal sustainability profile.

A simple visual inspection of Figure 8 seems to lend support to the when-it-rains-it-
pours phenomenon. Most of the countries in the upper and lower right quadrants of the
chart are developing economies (in blue) and most importantly upper middle-income
countries and many resource-rich countries. In contrast to that, most of the high income
countries appear on the upper and lower left quadrants with fiscal stances that largely
contribute to long-term fiscal sustainability. Appendix 3 summarizes the fiscal cyclicality
proxy in booms and downturns based on the Baxter-King filter, together with country

17.0f course, there are other sources of volatility, so a country with countercyclical fiscal policies may
experience a higher output volatility than that of fiscally pro-cyclical economies.

18 As explained in Villafuerte, Lopez-Murphy, & Ossowski (2010) analyses of fiscal sustainability often
focus on a comparison between the observed cyclically-adjusted primary balance against a debt-
stabilizing primary balance. This approach is combined with a “reasonable” objective for the debt to
GDP ratio (debt tolerance). Of course, the idea that a country improves its fiscal balance by being
countercyclical in booms and pro-cyclical in downturns implicitly assumes a more than proportional
change in government revenues to changes in GDP (Buoyancy).

19 World Bank classification. The sample includes 156 countries after dropping countries with less than
5 observations available when the cyclical component of real GDP is >0 or less than 5 observations
available when the cyclical component of real GDP is <0.
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classifications (by region, income group and fiscal stance around the cycle) for 156
countries.

Figure 8 : Fiscal Cyclicality in Booms and Downturns (1990-2011, based on Baxter-King Filter)
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Some of the results in Figure 8 may seem counter-intuitive. For instance, one may
be surprised to see Chile, a country that has earned a reputation of fiscal prudency and good
overall macro management, in the fourth quadrant of Figure 8, which indicates risks to
fiscal sustainability. As it turns out, Chile is, on average, for the period 1990-2011,
moderately pro-cyclical in booms (based on the Baxter-King filter; but when one uses the
Hodrick—Prescott filter it is counter-yclical) and markedly anti-cyclical in downturns. Their
ability to sustain a strong fiscal position arises from having a system of buoyant tax
revenues and the great contribution of the private sector to economic activity, so the
country is able to register solid, positive fiscal balances both in booms and recessions with
marked improvements in its overall fiscal stance (Table 6). So Chile remains pretty much
among the good guys. Compare this performance with that for Greece, for example,
especially during the post-financial crisis period when it showed deteriorating fiscal
balances, faster increase in expenditures relative to revenues, and poor economic
performance, with an exacerbated contribution to volatility derived from a more pro-
cyclical fiscal stance. In addition, Figure 9 plots the cyclical component of real government
expenditures and GDP for selected countries shows Chile becoming actually
countercyclical in booms in the 2000s, after formalizing in 2001 a fiscal rule that “has
become a model for other countries”.?’ Greece, on the other hand remained pro-cyclical
and even more so in the 2000s.With this, there is no doubt that Greece has yet to earn
enough stars to join the same status as Chile’s.

The bottom line is that fiscal stance proxies, alone, and together with other fiscal

20 See IMF (2014).
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indicators, provide initial insights on fiscal sustainability. In many cases, the countries
macro fiscal story is fully represented by the former (Austria, China and France, in Table
6); in few others such as Brazil and Republica Bolivariana de Venezuela more elements
(such as the role of savings and investment for growth, in the former, and the acute
dependency on oil revenues, in the latter) need to be brought into the picture.

Figure 9 : Cyclical Components of Real Government Expenditures and GDP. Chile and Greece
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Source: Authors’ calculations based on IMF, WEQO, October 2014.

Table 6 : Government Revenues, Expenditures, Balance, Graduating Class, Change in Fiscal Stance and
GDP growth by periods?

Year of First Period (1990 10 Year of Break) Second Period (Year of Breaks1 1o 2011) Graduating Change in Fiscal

Country Ereak* | Gov_Revenues Gov.Expend. Ealance GDPgrowth| Gov. Revenues Gov Bwxpend. Ealance GDPgrowth dass Stance Proxy(**)
Austria 2005 5057 533 29 19 4827 506 24 105 RG 047
Brazi 2005 337 384 A7 267 3607 389 -29 4.08 BS 095
Chile 2005 2277 218 09 a1 2477 19 27 3.08 RG 103
China 1995 1367 17 11 wal 1777 19.0 -13 8.58 EG 020
Franca 2005 4917 52.5 34 13[ 5027 546 a4 0.18 EG 049
Greote 2005 3667 44.1 75 237 4057 494 -89 217 55 027
fa, RB 2003 296" 311 -15 15[ 3047 352 A8 438 55 017

{*} Based on structural break of real GDP series in logs {iest of break for neal GDP growth rate}

{**} Using the Baxter-King flter.

{1} Revenue consists of taxes, sodal contributions, grants receivable, and other revenue (Line GGR_NGDP in WEQ). Total expenditure consists of intal expense and the net
acquisition of nonfinandial assets {Line 6GX_NGDP in WEQ).

Source: IMF, World Economic Qutlook and Authors® calcudations.

However informative our results are, they are not sufficient to identify the
main determinants of a country’s change in fiscal cyclical stance over time. A number
of authors have tried to address this in the literature for different country samples,
using different cyclicality proxies and different time periods, with -expectedly- mixed
results (Alesina & Tabellini (2005), Park (2012), Mpatswe, Tapsoba, & York (2011),
Villafuerte, Lopez-Murphy, & Ossowski (2010)). More recently, Frankel, Vegh, and
Vuletin (2013) have considered several alternative theories regarding the cyclicality
of fiscal policy and investigated the role played by institutional quality on a country’s
ability to graduate from pro-cyclicality. Controlling for potential endogeneity
problems in the relationship between institutional quality and a country’s fiscal
stance, they found evidence suggesting that the quality of institutions is an important
determinant of fiscal cyclicality even after controlling for other possible determinants
including financial depth, financial integration, variability of tax revenues, political
fragmentation, and the effect of reserves and imports ratios on fiscal behavior.
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5. Empirical Determinants of Fiscal Cyclicality

Following the approach proposed by Frankel, Vegh, & Vuletin (2013), we turn
now to the investigation of the determinants of cyclicality under alternative methods
for measuring the degree of cyclicality of a country’s fiscal stance under different
specifications.?! In doing so, we are in fact checking the robustness of Frankel et al.’s
results, which we fortunately have been able to confirm. We are also interested in
checking whether such robust results hold for our expanded and more up to date
sample of countries, as well as for the cases in which the series are split based on our
country-specific (per capita GDP) criterion. Finally, as will be explained below, we
introduce an alternative proxy for institutional quality based on Kuncic¢ (2013), in
addition to that proposed by Frankel, Vegh, & Vuletin (2013). Our objective is to
observe whether their empirical results hold under these alternative proxies as well.

The econometric specifications under consideration are:?22
g5 = ar+ ay X y§ +az x (y§, X 1Qy) + 1Que +1; + £, 1)

“u:=n

This is a country panel fixed effects specification (country “i” and year “t”)
linking the cyclical component of real government expenditures (g;,) to the cyclical
component of real GDP (y{,) and a proxy for institutional quality (/Q;.). The
interaction variable is meant to show how institutional quality increases (a positive
sign for as, in the event of a2>0) or decreases (3<0, in the event of 02>0) fiscal pro-
cyclicality.

g5 = @y + ay X yi, + az X (Y5 X 1QI) + @y X (¥i, X AIQy ) + a5 X IQF™™ + agAIQy, +1); + &5, (1)

In this panel case, the role of initial institutional quality (/ Qiift‘itial) and changes
of the variable (AIQ;,) are assessed separately. One expects both signs of the
parameters of the interaction terms included in the equation, a3 and a4, to be negative
and significant in explaining the relationships between cyclical components of real
government expenditures and real GDP (in the event of a2>0).

gir =a;+a; Xyi, +asX ()’Et X IQi,t) +1Qi: tagXZy+m; + &, (2)

This panel equation includes a vector Z of “q” additional controls for looking
at possible omitted variable bias problems. One expects to observe significant values
for the institutional quality variable after controlling for the variables included in Zq
vector.

21 We would like to acknowledge that the authors have kindly shared their dataset so that we could
use it in this exercise.

22 In as much as possible we try to keep the same notation as in Frankel, Vegh, & Vuletin (2013) to ease
the comparability of methodologies and results.

20



avg __

Pl = +ay xI1Q7" +ag X Z,+m; + & 3)

Equation 3 is a cross section specification where the dependent variable (plfwg) is
the correlation coefficient of real government expenditures and real GDP for a given
time period. The specification is first computed including the average value of the
institutional quality variable (1Q;"9) for the same period as sole control, and then

adding additional explanatory variables (vector Z). Again, the value for oz is expected
to be negative and statistically significant.

In all cases, the exercises are conducted for the alternative definitions of fiscal
cyclicality, namely, using the Hodrick-Prescott, Baxter-King, Christiano-Fitzgerald
and Butterworth filters.

The specifications are applied for the following periods and samples:

i) First, for the period 1984-2009, using the Frankel, Vegh, & Vuletin (2013)
sample of real government expenditures and real GDP, as well as the set of
controls identified by the authors, including the institutional quality proxy,
based on International Country Risk Guide (ICRG) data.?3 Results are
summarized in Appendixes 3-5.

ii) Next, for the period 1990-2011, using a sample of 180 countries and
including the same controls defined by Frankel, Vegh, & Vuletin (2013). A
problem we find is that of availability of data for the ICRG variable. In
particular, the source includes information for 138 countries up to 2010.
To get around this limitation, we include econometric results using an
alternative proxy for IQ based on Kuncic¢ (2013), which is available for 193
economies for the period 1990-2011. This is also motivated out of our
interest to test whether results found by Frankel, Vegh, & Vuletin (2013)
are robust to the choice of 1Q variable and hold for a different (larger)
country sample.24 These results are summarized in Appendixes 6-8.

iii) Third, we present results for additional specifications, not included in
Frankel, Vegh, & Vuletin (2013), and consider additional controls, to be
defined and explained below. Results are presented in Appendixes 9 and
10.

In what follows, we report the results of a robustness analysis for Frankel,
Vegh, & Vuletin (2013). We note that while the sample of real government
expenditures and real GDP covers the period 1960-2009 (with different data
availability per country) the econometric analysis must be restricted to the period
1984-2009 for which data on the IQ variable is available. Our results confirm the

23 While the data on real government expenditures and real GDP was kindly provided by Frankel, Vegh,
& Vuletin (2013), we compiled the remaining information from the original sources.

24 An additional reason for using the Kunci¢ (2013) dataset is that it includes data on the 1Q proxy for
14 out of 15 Caribbean countries that are of special interest in this research, whereas ICRG data only
covers 6 of those countries.
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findings by Frankel, Vegh, & Vuletin (2013) regarding the sign and significance of the
institutional quality variable, considering alternative definitions of fiscal cyclicality,
either on average for the full period 1984-2009 (Equation 1, Appendix 3), or for both,
initial and changes in institutional quality (Equation 2, Appendix 3). The institutional
quality variable remains significant even after including other controls (Equation 3,
Appendix 4). Our analysis also confirms the significance of institutional quality in
explaining the value of the fiscal cyclicality proxy for the period 1984-2009 under the
cross-country specification in (Equation 4, Appendix 5) for alternative filtering
methods.

Now we investigate whether the empirical results by Frankel, Vegh, & Vuletin
(2013) hold for a larger sample of countries and a longer time period. Appendix 7
summarizes results for panel specifications about the role of institutional quality on
the relationship between the cyclical component of real expenditure and real GDP
(Equation 1), as well the differential impact of initial institutional quality and changes
in institutional quality compared to the initial value of the variable, by country
(Equation 2). One can observe that IQ is strongly significant as an explanatory
variable of movements away from cyclicality for all specifications using ICRG as a
proxy for IQ and for all but one specification that rely on the Kunci¢ (2013) dataset,
following Equation 1. When we separate the effects of initial IQ from changes in IQ
(Equation 2) we observe that the former variable is strongly significant under all
filtering methods when using ICRG as proxy for IQ, but less so in the specifications
using Kuncic¢ (2013) data. On the other hand, the latter specifications show higher
statistical significance for the changes in IQ compared to the former.

Appendix 8 summarizes results for the same panel specification now
expanded to account for the role of additional controls (Equation 3). One can observe
how robust the significance of 1Q is when ICRG is used as a proxy under all filtering
methods. Appendix 9 presents cross-country results for the period 1990-2011
correlation between cyclical components of real government expenditures and real
GDP as a function of average IQ and average values for other controls, as in Frankel,
Vegh, & Vuletin (2013) following Equation 4. This specification also shows robust
results for institutional quality under all filtering methods and for alternative 1Q
definitions.

5.1 An alternative specification

In an innovation to the empirical approach of Frankel et al. (2013), we include
“q” additional controls (Vector Zq), as shown in Equation 4 below.

g5 = @y + ap X yi, + az % (yi, < IQIHHY + ay x (y§, X AIQ;,) + a5 X QI + aqAIQ; + @y X Zy + 1, + &, (4)
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Results are shown in Appendix 9, again for alternative filtering methods and
alternative 1Q variables and confirm the role institutional quality as a robust
determinant of fiscal counter-cyclicality.

Finally, we include another specification based on the observation that
changes in a country’s fiscal stance are dependent on initial conditions. A country that
is highly pro-cyclical (countercyclical) in a given time period has more room to
become countercyclical (pro-cyclical) than to become even more pro-cyclical.
Specifically, since a correlation coefficient is by definition limited to a variation in the
range [-1,1], countries that have extreme initial correlation values (|pg| = 1) can
observe large subsequent changes in their fiscal stance (|Ap| can take values up to 2)
relative to countries that are nearly a-cyclical [po~0]. The latter would be able to
register a |[Ap| not much larger than 1. Figure 10 shows changes in the fiscal stance
across periods in relation to initial correlation of real government expenditures and
GDP across countries. We include a 2-period panel for the change in the value of the
proxy for fiscal stance. In this case, the fiscal stance proxy is computed for two sub-
periods (with country-specific breaks). This is shown in Equation 5 below. Results
are shown in Appendix 10 and confirm that initial institutional quality still matters.
The evidence for the relevance of changes in IQ is less compelling.

Ap; = ag + ay X pi"tal 4 gy x IQMU + qy X AIQ; + ey X ZIMHAl L B X Z, +1; + & (5)

Figure 10 : Change in Correlation Real Gov. Expenditures and Real GDP, Cyclical
components vs Initial Correlation 1990-2000
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Overall, our findings confirm the relevance of institutional quality (and
especially of initial high quality of institutions) for a country’s ability to move to
countercyclical fiscal policies in the larger, updated sample. However, for the sub-
sample of Caribbean countries, the evidence in that regard is more mixed. The three
Caribbean countries that became more pro-cyclical (St. Kitts and Nevis, St. Lucia and
Barbados) are among those with the highest improvement in institutional quality
(see Figure 11).25

Figure 11: Change in Fiscal Stance Proxy vs Change in Institutional Quality Index
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6. Endogeneity Test

Endogeneity concerns are common in the context of causality analysis
involving institutional quality and other macroeconomic variables. The work by
Acemoglu, Johnson, & Robinson (2001) provided an excellent framework for the
analysis of institutional quality on current economic performance, by tracing
historical relationships of European settler mortality to the type of settlements and
quality of early institutions in former colonies, to current quality of institution and
level of income. From their methodological point of view, the authors were able to

25 Compare an average institutional quality index, based on the Kuncic¢ (2013) dataset, equal of 0.54
(in a 0-1 scale; with higher values indicating better institutions) for the Caribbean countries relative
to an average index equal to 0.39 for the sample of lower middle income countries and 0.56 for the
sample of upper middle income countries in the period 1990-2000. The variance for Caribbean
countries is 0.01. All countries, except Haiti have an initial IQ index of 0.4 or higher, and 10 out of 15
have initial IQ of 0.5 or higher.
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identify a source of exogenous variation in institutions that affected a country’s
current per capita income.

We follow the same approach for addressing endogeneity concerns on the
relationship between institutional quality and fiscal stance. In order to look for
potential endogeneity problems, we use Equation 4, a cross-country specification for
the impact of average institutional quality and other controls, over the fiscal stance
proxy, using an instrumental variable specification. Alternative definitions of
institutional quality (ICRG and Kunci¢ (2013)) and alternative fiscal stance proxies
are used. Instruments for institutional quality are European settlers’ mortality rates
(in logs) and latitude, following Acemoglu, Johnson, & Robinson (2001) and Frankel,
Vegh, & Vuletin (2013). Appendix 12 compares results of OLS versus Instrumental
Variable specifications under the alternative 1Q and fiscal stance proxies. In all cases
we find evidence of causality running from IQ to fiscal stance. Appendix 13 adds a set
of controls, following Equation 4, including financial depth, financial integration, debt
to GDP ratios, government accountability, output volatility and the reserves to import
ratio. We note that the sample for IV estimation is reduced considering the availability
of information of settler mortality by former colony.26

7. Concluding Remarks

We have confirmed earlier findings in the literature showing that a number of
developing countries have graduated from fiscal policy pro-cyclicality (c.f., Frankel et
al. (2013)). In comparison with industrialized countries, however, developing
countries tend to behave in a way that contributes to exacerbate the effects of the
business cycle; that is, they tend to exhibit more often than industrialized economies
pro-cyclical fiscal policies in both booms and downturns, contributing to exacerbate
output volatility. This result coincides with the findings from Kaminsky et al. (2004)
and represent additional evidence in support of the “when-it-rains-it-pours”
phenomenon. This finding is robust to the choice of different filters to smooth the
proxy of fiscal policy cyclicality over time and to a country-specific criterion based on
a test for structural break that we have used to split our sample in sub-groups for
comparison purposes.

We have also found evidence in support of the idea that institutional quality is
an important determinant of a country’s fiscal stance. This is an important result that
suggests that efforts to graduate from fiscal policy pro-cyclicality need to be
accompanied by policy reforms that seek to strengthen the ability of countries to save
in good times to generate fiscal buffers that could be used in bad times. In that regard,
initiatives such as the establishment of fiscal councils and the adoption of fiscal rules,
the development of sound debt management strategies that reinforce fiscal discipline,
and the strengthening of macro prudential regulations appear to be necessary
conditions for graduation from pro-cyclicality.

26 The number of observations fall from 122 in the OLS cross country regression down to 71 under the
IV estimation.
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2000 oM Qa1 042 o 051 ow 047  EG EG EG EG
2005 073 oes 051 063 070 o7s o7 55 55 S5 S5
19% 029 (T3 022 043 o ox 046  RG RG RG EG
19565 010 0.5 007 063 o3 a4 o0 EG EG EG BS
1996 as1 a7 038 065 04s 065 033 55 55 55 55
13565 0639 051 055 073 [ 080 55 55 55 55
2005 om an 023 oo 042 029 014 RG EG RG S5
2005 om o1 018 S 001 a1 042  EG BS EG
1996 az1 a1s 012 064 033 a1 018 55 55 55 55
2006 036 a4s -as0 047 D a1o 828 RE RG RG RG
1356 040 044 040 o4 042 018 55 55 55 55
2002 0se on 043 035 034 016 027 BS BS
1995 047 (3 045 054 0se 043 051 55 S5 S5
1956 016 0z 0.02 043 038 a1s 948  RE 55 RG RG
1887 0854 oot 053 055 70 an 048  EG RG RG EG
2005 036 047 0.50 044 029 L174 015 55 55 55 RG
1956 007 a8 029 75 017 a8 022 EG EG EG BS
1356 010 a8t o.08 ors 0os 05 010 55 55 55 55
2003 076 LS o7 o3 071 043 073 55 55 55 55
2005 066 0z 043 019 0ss oo 073 55 55 S5 S5
1995 013 037 013 [F] [LT] (T3 oo EG RG S5 S5
1956 030 a6 o3 oss 042 063 029 55 55 55 55
2006 029 [ 022 o5z o6 047 867  RG RG RG RG
1995 oot LT3 015 0.ss 010 LE" 021 55 55 S5 S5
1995 o2 04z 021 o3z o LS 043 RG RG RG RG
1995 02s o7 035 068 032 017 o8 55 55 S5 S5
1956 027 097 (5] (X 067 0ss 038 55 55 55 55
2006 o84 a5 082 o5 o8 083 488  RG RG RG RG
13565 053 046 0.60 043 056 ae1 045 55 55 55 BS
2005 o Lr Q1s 0.4z o013 04z 023 RG RG RG RG
2005 o7 o1 Q70 012 o7 025 057  RG RG EG EG
1956 050 04z 0.65 o35 056 0z 028 55 55 55 55
Sierm Leone 2002 028 a7s 014 o8 047 a7 a3  RE RG RG RG
El Salvador 2006 069 [ 068 017 067 a8 863  RG RG RG EG
Suriname 2001 0.1 0.28 013 0.23 o0 0.05 0.01 RG RG RG ss
Sweden 2005 009 043 (3] oz [31] o.a3 03 BS EG
Sunzihnd 1356 050 a0 050 047 044 a1 048 BS BS
[0 ' oychaal based Fillers Break wp dales based om QLR Test br Sieclaral Break in real GDP per capia growlh
*) B Hlter wees pb=2, phi=3, k=2 HP fller uses pammeter k=6 25; CF wses plo=2, phi-3; BU wees beq-5, onder=2_

%) Casbbean Comlsies ar: highl
Somme: Asthors' calusBos based on IMF, WED
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C iom Coefficient of Real G+ E amd Real GDP and Gi img Class ive Fillering Methods. Comstry Specilic Pesiods (22

Countr™ Ereak Daies Baxior-King Todeick Prescot™ Chuistano Fianesid Huliermoriy Gradusting Class

Usedforp  OLR Test pistperiod p 2nd period p1stpesiod p2d period pistperiod p 2nd period p 13t period pInd period Eaxter-King rick Prescott no-Fitzpersid Butterworth
Seychelies 1395 1991 0.63 06s 0s9 065 063 073 061 0.59 55 55 S5 S5
Sysiam Asab Republic 2005 2009 0% 090 035 016 oz 008 [ES 035 55 RG S5 S5
Chad 2003 2003 57 028 048 235 53 210 066 0.0 EG EG EG BS
Toga 19565 1993 [E] 0239 056 o3 047 o1s aes R 55 55 55 BS
Thadand 1996 1996 o852 17 a5 009 .50 015 a8 a85  EG EG EG EG
Tomga 2005 2010 032 063 LE o7 o.s2 066 051 029 55 55 S5 S5
Trinidad and Tobago 2005 2005 0.04 029 0.28 -0.09 0.18 052 0.08 -0.40 RG RG RG RG
Temisia 1395 1395 oo o1 o06 013 on omn 039 Q06 RG RG EG RG
Takey 2005 2009 o3 041 0z 054 039 o6 0S4 a3 RG RG RG RG
[ Tanzamia 2000 2000 018 046 oz 048 041 026 EY-] ET BS EG
U ganda 2006 2006 013 024 a1 027 .07 03s 006 033 BS BS
Umguay 2003 2003 o3 048 oM 34 [E 067 a1s a3  RE RG RG RG
Uniled States 1856 1991 oM a8 on -ass 035 080 ass as4  RG RG RG RG
Uzbekidtan 19% 19% 0.63 019 oz 0.3% oM 001 o7s 024 sS 55 S5 RG
St. Vincent and the Grenadines 1996 1996 0.14 0.01 0.20 0.15 0.27 0.02 -0.24 -0.05 ss ss S5 EG
[Venczmeh, RB 2003 2003 045 063 050 073 0.55 077 047 042 55 55 55 55
[Vanmale 2005 2010 o3 064 047 o7 o2 0s1 016 069 55 55 S5 S5
|Yemen, Rep. 1395 1991 035 oz1 on 010 027 003 026 024 BS BS
S oullh Aliica 2006 2010 o0 050 a4 213 oo 061 a64 866  EG RG RG EG
Comgo, Dem_Rep. 2001 2001 oo 023 an 022 007 016 a0 61 55 55 RG
|Zambin 2002 2002 .39 043 028 045 047 o1 043 003 EG EG EG EG
m = ] DF and based Filers Break wp dales based on QLR Tedl by Skecheal Break i real GDP per capia growlh
) B Blter wses pb=2, phi=3, k=2; HP Hier wzes parameter 1=6.25; CF wses plo=2, phi=3; BU wses beq=S, oner=2.
{**) Casbbean Comhies am: high!

Somne: Asthors' calminlions bazed on IMF, WED



Appendix 3

Country Classification A Jing to Fscal Cydicality in Booms and D: [kFpi]
[ in ] in Couniry Region (W8 Country incomne Group (WB Country Classilication®
Booms ) Downturns *) Chassification) fon) Theilfty Spender  Stabilirer  Volatille

Angola 037 034 Sub-Saharan Africa Lower middle ncome [ 1
United Arab Emirates 0.79 -0.10 High Income High income: nanOECD 1 1]
Argentina 045 -0.68 Latin America & G Upper mi [ 1 1]
Antigua and Barbusda 006 0.6 High income High income: nanOECD 1] 1
Aurstralia 012 -8.13 High Income High ncome: OECD 1 1]
Ausstria o.o0 0.03 High income High ncome: OECD 1] 1
Azerhaifan 019 032 Furope & Ceriral Asia Lower middle income [} 1
Burundi -0.50 -0.08 Sub-Saharan Africa Low income: 1 1]
Beleium 0 -0.32 High Income High income: OECD 1 0
Benin -0.58% -0.05 Sub-Saharan Africa Low income: 1 1]
Burkina Faso 059 033 Sub-Saharan Africa Low mcome 1] 1
Bangladesh 0.27 001 South Asia Low mcome 1] 1
Bulgaria 034 -0.35 Europe & Central Asia Upper middle income 1 [
Bahrain 0.33 -0.66 High Income High income: nnOECD 1 0
Bahamas, The 040 -0.37 High Income High income: nnOECD 1 0
Bosnia and Herzegovina 0.62 -0.04 Europe & Ceniral Asia Lower middie income 1 0
Belarus 042 038 Furope & Ceniral Asia Upper middle income [ 1
Belize 4.1 021 Latin America & C; Upper mi [ 1] 1
Brazil 0.33 045 Latin America & C; Upper 1] 1
Barbadns [ 0.70 High income High income: nanOECD 1] 1

1l 0.74 -0.40 High Income High income: nnOECD 1 0
Bhutan 0.15 084 South Asia Lower middle income 0 1
Bolswana 012 -0.60 Sub-Saharan Africa Upper middle income 1 [
Cenitral African Republic 11 032 Sub-Saharan Africa Low mcome 1] 1
‘Canada 0.2 -8.41 High ncome High ncome: OECD 1 1]

-0.61 0.08 High income High income: OECD 1] 1

Chile 017 -0.70 Latin America & G Upper mi [ 1 1]
(China -0.36 025 East Asia & Pacific Lower middie income 0 1
Cote d voire o1 041 Sub-Saharan Africa Low income: 1] 1
‘Cameroon 0.36 -0.01 Sub-Saharan Africa Lower middle income 1 0
Congo, Rep. 011 -0.34 Sub-Saharan Africa Lower middie income 1 0
Colombia o.o0 1 1]
Comons 0.39 1 1]
Cabo Verde 0.01 1 1]
Costa Rica oeL -0.05 Latin America & G Upper 1 1]
Cyprus 0.07 -0.38 High Income High income: nnOECD 1 0
Czech Republic 065 -0.07 High Income High income: OECD 1 1]
Germany 043 -0.34 High Income High ncome: OECD 1 [
Djibouti 054 -0.06 MiddleEast & North Alrica Lower middle ncome 1 1]
Daminica 11 035 Latin America & C; Upper mi [ 1] 1
Denumark -0.62 -0.73 High Income High income: OECD 1 0
Daminican Republic 067 020 Latin America & Caribbean Lower middie income 0 1
Algeria -0.3% -0.23 Middle East & North Africa Lower middie income 1 1]
Ecuador o -0.27 Latin America & Caribbean Lower middle ncome 1 [
Egypt, Arab Rep. 0.60 081 MiddeEast & North Africa Lower middle ncome 1] 1
Eilrea -0.06 026 Sub-Saharan Africa Low mcome 1] 1
Spain 0oL -0.56 High income High income: OECD 1 0
Estonia 0.52 -0.16 High Income High income: nnOECD 1 0
Ethiopia -0.16 0.61 Sub-Saharan Africa Low income: 1] 1
Finland 0.13 -0.61 High ncome High ncome: OECD 1 1]
A 012 -0.53 East Asia & Pacific Upper middle income 1 [
France -0.67 -0.61 High ncome High ncome: OECD 1 [
Gabon 0.82 012 Sub-Saharan Africa Upper midde income 0 1
United Kingdam 0.30 -0.86 High ncome High income: OECD 1 0
Gagia 0.85 -0.50 Europe & Ceniral Asia Lower middie income 1 0
Ghana 0.ap 0138 Sub-Saharan Africa Low mcome 1] 1
Gunea 0.62 -0.20 Sub-Saharan Afri Low mcome 1 1]
Gambia, The 040 -0.22 Sub-Saharan Africa Low ncome 1 [1]
E fal Guinea 012 0.70 High income High income: nanOECD 1] 1
Grepce 034 0.19 High income High ncome: OECD [ 1
Grenada 0.36 021 Latin America & C; Upper mi [ 1] 1
‘Guatemnala 0.12 022 Latin America & Caribbean Lower middle income 0 1
Guyana 0.5 -0.59 Latin America & Caribbean Lower middie income 1 0
Hong Kong SAR, China 0.27 -0.11 High Income High income: nnOECD 1 0
Honcharas (1) -0.26 Latin America & Caribbean Lower middle ncome 1 [
Haiti 059 083 Latin America & Caribbean Low mcome 1] 1
Hungary o 0.02 High income High ncome: OECD [ 1
Indonesia 0.49 0.0% East Asia & Pacific Lower middle income 0 1
india 037 -0.32 South Asia Lower middle income 1 0
reland 0.22 -0.75 High Income High income: OECD 1 1]
Iran, Islamic Rep. o.o0 0.71 MiddeEast & North Africa Lower middle ncome 1] 1
Icetand 0.61 015 High income High ncome: OECD 1] 1
Italy -0.06 -0.34 High Income High ncome: OECD 1 [
Jamaica 038 -0.24 Latin America & G Upper mi [ 1 1]
Jordan -0.02 -0.04 MiddleEast & North Africa Lower middle income 1 0
Japan 0.36 -0.25 High Income High income: OECD 1 0
Kerwa 013 0.01 Sub-Saharan Africa Low mcome 1] 1
Cambodia 0.35 -0.17 East Asia & Pacific Low mcome 1 1]
Kiribati 0.50 -0.03 East Asia & Pacific Lower middle ncome 1 1]
5t. Kitts and Nevis -0.16 Upper mi [ 1] 1
Korea, Rep -0.19 High income: OECD 1] 1
Kunwait -0.08 High income: nnOECD 1 1]
Lao PDR 013 0.17 East Asia & Pacific Low mcome 1] 1
Lebanon 014 -0.41 MiddleEast & North Alrica Upper middle income 1 [
{1) Booms defined as evenits when oyclical of GDP is trend
{2)D defined as events where oyclical af GDP is below the trend

{*) Binary variable. Value 1 if country balong to category. Thrifty counter—cyclicaly in booms {p <0) and pro-cydical in dowsstums {p »0); Spenders pro-cyclical inbooms {p >0) and counter-
oyclical i {p <0); : always counter—cyclical {p <0); Volatile: always pro-cyclicalf p>8)
Source: Authars caloulations based on WEO data




Couniry Classification A fing to Fiscal Cydicality in B and Dx {242}
Country Fiscal in Fiscal in Country Region {(WB Country Income Group {WB Country (lassilication™
Booms ™ Downturms @ Classification) Classification) Thrifty Spender  Stabiliter  Volatike

Libya 076 0.92 Middle East & North Africa Upper middle ncome 1
St Lucia 037 0.10 Latin America & Caribbean Upper middle income 1
Sri Lanka 0.28 0.10 South Asia Lower middle income 1
Lesatho 016 -0.36 Sub-Saharan Africa Lower middle income 1 [
Lithusania 0.74 -0.33 Europe & Central Asia Upper middle income 1 0
Luxembourg 048 -0.54 High Income High income: OECD 1 [
Morocco 0.14 -0.24 Middle East & North Africa Lower middle income 1 0
Moldova 045 0.23 Furope & Central Asia Lower midd le income 1
Madagascar 0oz 0.32 Sub-Saharan Africa Low income 1
Maldives 042 -0.12 South Asia Lower middle income 1 0
Mexico -0.09 -0.37 Latin America & Caribbean Upper middle ncome 1 [
Macedonia, FYR -0.09 -0.90 Europe & Cenitral Asia Lower middle income 1 [
Mali 023 0.43 Sub-Saharan Africa Low income: 1
Mongolia 046 0.21 East Asia & Pacific Lower middle income 1
Mozambigue -0.40 -0.18 Sub-Saharan Africa Low income 1 0
Mauritius -0.24 -0.28 Sub-Saharan Africa Upper middle income 1 0
Malaysia 0.66 0.12 East Asia & Pacific Upper middle ncome 1
Namibia 052 0.26 Sub-Saharan Africa Lower middle income 1
Niger 0.65 0.04 Sub-Saharan Africa Low income 1
Nigaria -0.06 -0.63 Sub-Saharan Africa Low income 1 1]
Nicaragua 021 D.14 Latin America & Caribbean Lower midd le income 1
Netherlands -0.85 -0.35 High Income High income: OECD 1 1]
Norway -0.09 -0.26 High Income High income: OECD 1 0
Nepal 024 -0.16 South Asia Low income 1 [H]
New Zealand -0.10 High Income High income: OECD 1 0
Oman 013 High Incoma High income: nonOECD 1 [
Pakistan 073 South Asia Low income: 1 1]
Panama 0.56 Latin America & Caribbean Upper middle income 1
Peru 048 Latin America & Caribbean Lower middle income 1
Philippines 0.61 East Asia & Pacific Lower midd le income 1
Papua New Guinea 0.73 East Asia & Pacific Low income 1 0
Poland 018 Europe & Cenitral Asia Upper middle ncome 1
Portugal 043 High Income High income: OECD 1
Paraguay -0.30 Latin America & Caribbean Lower middle income 1 [
Qatar 02 High Income High income: nonOED 1
Russian Federation 0.78 Europe & Central Asia Upper middle income 1 0
Rwaruda 0.35 Sub-Saharan Africa Low income 1
Saamdi Arabia -0.28 High Income High income: nonOECD 1 0
Sudan 0.04 Sub-Saharan Africa Lower middle income 1
Senegal o.oo Sub-Saharan Africa Low income 1
- (] -0.33 High Income High income: nonOECD 1 0
Solomon Istands 0.e7 East Asia & Pacific Low income 1
Sierra Leone 078 Sub-Saharan Africa Low income 1
El Salvador 034 -0.18 Latin America & Caribbean Lower middle income 1 0
Suriname 043 -0.23 Latin America & Caribbean Upper middle ncome 1 [
i oie 0.01 High Income High income: nonOED 1
Sweden 031 -0.12 High Income High income: OECD 1 1]
Swazitand -0.02 0.26 Sub-Saharan Africa Lower middle income 1
4 0.63 0.86 Sub-Saharan Africa Upper middle income 1
Syrian Arab Republic 150 -0.56 MiddleEast & North Africa Lower middle income 1 1]
Chad 039 -0.52 Sub-Saharan Africa Low income: 1 [H]
Togo 061 08.17 Sub-Saharan Africa Low income 1
Thailand on -0.01 East Asia & Pacific Lower middle income 1 0
Tajikistan 041 -0.35 Low income 1 1]
Turkmenistan -0.38 0.50 Lower middle income 1
Trinidad and Tobago 021 D40 High Income High income: nonOECD 1
Tunisia 052 -0.80 MiddleEast & North Africa Lower middle income 1 [
Turkey 0.63 -0.19 Europe & Central Asia Upper middle income 1 0
Tanzania (L -0.04 Sub-Saharan Africa Low income 1 0
Uganda 029 -0.33 Sub-Saharan Africa Low income 1 1]
Ukraine 056 0.36 Europe & Central Asia Lower middle income 1
Uruguay 0.e7 0.56 Latin America & Caribbean Upper middle ncome 1
United States -0.59 -0.88 High Income High income: OECD 1 1]
Uzbekistan 024 0.23 Europe & Central Asia Low income: 1
St Vincenit and the Grenadines 02z 0.21 Latin America & Caribbean Upper middle ncome 1
Veneruela, 045 .31 Latin America & Caribbean Upper middle ncome 1
Vietnam 011 -0.31 East Asia & Pacific Low income: 1 1]
‘Varwsatu -0.09 -0.05 East Asia & Pacific Lower middle income 1 [
'Yermen, Rep. -0.04 0.65 Middle East & North Africa Low income: 1
South Africa 033 -0.79 Sub-Saharan Africa Upper middle income 1 0
Congo, Dem. Rep. 046 0.16 Sub-Saharan Africa Low income 1
Zambia -0.08 -0.21 Sub-Saharan Africa Low income 1 0

{1) Booms defined as evenits when cyclical component of GDP is above the trend
{2) Downihums defined as evenits where oyclical component of GDP is below the trend

{*) Binary variable. vale 1 if counitry belong

y. Thrilty

cyclical in mi{p <0);

Source: Authors calculations based on WEO data

cyclicaly in booms {p <0} and pro-cyclical in downitums {p >0); Spenders pro-cyclical inbooms {p >0} and counter-
T always counter-cyclical {p <D); Volatile: always pro-cyclicalf p>0)
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Appendix 4

Panel Regy 5 of Cydiical of Real Gow. B ive filters). Peviod 19842000
] {2) {3 4 5] ®@ - @ o]
Cycdical Cycdical Oydical oydical Cycical Cycical oyfical oydical
x Ca Ca C C x x x
Bp, W Ep., BX Bp,F  Bp,.BU Bp WP Ep, Bp.(F  Exp,BU
filter filter filter filter filter filter filter filter
Cydiical feal GDP, ive filters ™ LEISH* 16635+ 1258t L9BATTT 1768t Le4ZtTt 13920 1938t
Tanory T os1e3) T fsa07) T {447 7 (9394 T (7693 T (7523 T (77Es)
Cychical Comp feal GDP ive filters and Institutional Quality ® SZAS4TS 2028% A1NBF 2T
6777} {-4.766) 4259 {-5.636)
Institutional Quality Proxy ” oo 7 D000 ooar* 7 0006
T ofpasg) T oaozn) T o{LoEs) T {0397
Cychical Comp fieal GDP ive filters and Initial Institutional Quality ¥ 23B1TH 1981 L573TH 2558
{5984) .27 (2.926) 4717
Cychical Comp fieal GDP filters and Change Institutional Quality ® 2557FF 1 395%F 993ttt 30ttt
{4.652) 3129 2229) 4577)
Change in Institutional Quality T ooos T ooool T o0 T oood
T (27 T (os7 T (1as3) T (0zss)
Constant oo 70001 0026*= 7 0002 T 0000 T -0.000 0005 T 0000
0-209) eaz1y 2119 {-0396) {0110} 0-399) (1918 7 (002)
Observations T 2347 7 2145 7 2347 7 2347 7 2260 T 2058 T 2260 2,260
R-squared T opel T 00S7 T 0048 T 0O47 T 0O61 C 0OSE T 0049 T 0048
Number of cmdel Fow Fow Fow T - - - Fow
2a ool om?s 7 000789 T D006 T 0.018s T ool T 0.00550
F 7 4390 4104 7 3822 T 3693 7 3491 7 998 7 2814 7 2737

t-statistics in parentheses
0L, * p0.05, * pall

{x) The filter used to compute the cydica component of GDP is the same as that used for computing the dependent variable

source: Authors caloulations
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Appendix 5

Panel Regression: Determinants of Cyclical Component of Real Gov. Expenditures {alternative filters). Additional Controls. Period 1984-2009

T T e T e Tow®
Cydical Cyclical Cydical Cyclical
[ v P [ o P [ v [ o P
Real Gow. Real Gov. Real Gow. Real Gov.
Exp., HP Exp., BK Exp., CF Exp., BU
VARIABLES filter filter filter filter
Cyclical Component Real GDP, alternative filters ™ 2.800%**  3061%**  1.940%**  3218%**
F@waan © geny 7 (7280 T @ar3
Interaction Cydical Component Real GDP filter and Institutional Quality ™ 3.021%%%  _3042%%*  1.319%%* 3708
{-5.042) {-4.906) {-3.218) {-4.064)
Interaction Cyclical component of Real GDP and Chinn-to Index of Capital Openness L 0.086 0.099 0,043 0.100
F fpasy T praon T o(Lioe) T {1207
Interaction Cydical component of Real GDP and financial depth {M2/GDP) ™ -0.003 0.005 0.003* -0.004
{-1.230) {-1.505) {-1.888) {-1.040)
= =12, - r r r r
Interaction Cyclical component of Real GDP and Volatility {Squared cydical component GDP) L -5.571 5.200 17303 -8.466
{-0.319) {0208) ¥ {0.848) {-0.294)
Interaction Cyclical component of Real GDP and Proxy Political Checks and Balances ™ r 0.072 0.107* T 0.047 0.146**
Fupaan F e T {Lase) F {2.086)
Interaction Cyclical component of Real GDP and Debt Ratio to GDP * 0.005***  0007***  -0.005*** -0009***
{-3.855) {-4.443) {-5.247) {-5.527)
Interaction Cyclical component of Real GDP and Reserves Ratio to Imports * 0.079%**  0065***  -0026**  -0060***
{-5.777) {3.833) {-2.355) {-3.035)
Institutional Quality Proxy T o000 T o001 00s52* 7 o014
" ooy 7 ooa9) T {ros3) T os23)
Chinn-tto Index of Capital Openness F o001 ¥ oo F o001 T o001
F 500 T aes) T {0.a79) T (o785)
Finandial Depth {M2 Ratio to GDP) F 0.000 0.000* 0000* T 0000
P as13) T opaso) 7o {1eoa) T o{1aa9)
GDP volatility {Squared Cyclical Component of GDP) " oag0 ¥ o278 " 0413 T o2m
t03s1) ¥ fa93) T {0322) T {0.1s83)
Proxy for Political Checks and Balances F 0000 ¥ w0001 7 0003 " 0000
{0.332) {-0513) {-1.382) {-0.262)
Debt to GDP ratio " o000 T o000 0.000***  0.000°**
Fofaze) T fizae) T {5403 T opaars)
Reserves to Imports Ratio F o000 ¥ 0000 " o001 F o000
{-0.604) {0819) " {1Loa6) T {0.008)
Constant F o010 7 0013 0.060***  0.023**
{0.707) {-0911) {-3.539) {-2.168)
Observations F o102 F 1768 7 1768 F 1768
R-squared F ooss 7 oos7 7 oo0:2 T o077
Number of ccodel r 1 F aQQ r aQQ F aQQ
r2a " oo0328 ¥ 00302 " o023 T o0.0195
F F ium 7 1mwe0 F o83 ¥ o2
t-statistics in parentheses

*** p<0.01, ** p<0.05, * p<0.1

{x) The filter used to compute the cychical component of GDP Is the same as that used for computing the dependent variable

source: Authors calculations
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Appendix 6

o ¥ Ascal Proxy under 1984-2009. Role of Insit. Quality and
[£] i 5] 2] " =} i [C] " [T} i
Covel Cydical  Comel Cydlical  Correl Cyicll  Comel Cychical  Comel. Oyclical  Correl Cycical — Corvel Cydlical
[ Real G Real G Real G [ Real [ Real
GowEpAml Gov.ExpAwl GwEp Al  Gov.ExpAnd  GovExpAnd  GowEp Amd  Gov.Exp Amd  Gow. Exp And
Rl P, P BalGP,EX  Red G, RelGR KU Red 6, WP Red @F,BKX  Rel GIF,CF  Rewl 600, U
VARIABIFS filter filter filter filter filter filter filter filter
Institutional Chality {irom IORG}, average 19842009 0946+ -OTEI -az1ze+ R i EELE -aEEI LIBF -0ITB*
[yl ] 5263} {5267 {-A31%8) _ [aas0) _ a5 _ A _ (35
Chinn-ito Index of Capital Dpenness, average 19842000 T oom T amm T -0 T oms
Toemy w1y wn7n [EE
Fianial Depth (MZ Ratio to GIP), averape 1984-HNB " [Tl r 0000 00ar " oom
T oeses T 03 7 [am T josm)
- yolicall [ of GDF), averaps 1983-2009™ 95 E5T= 118 368 3196 345 0
- T oaen " asm ]
Praxy for Palitical Checks and Balances, mverage 1964- 2008 1 1 7 oo 0061+
T oany T oaax T s 7 {2606}
Deldt o 6P ratio, average 1963 20 T aom T aom a0 -aom**
{-1.386) 577 227 {2362}
o, average 1984- 2008 a0z om3 a7 -ams
{2706} t1e71} t2195) {ams1)
Canstant 12 and 567 [T radd 076" [ raid 06z aBag= (X o
(75w} 66w} 7 e} 53 7 jamy 7 w7 Ess) 208}
Observations 92 i 91 i 92 > " 91 50 " 91 i 91
R-squared 034 s [(F.ir] e 056 072 e o413 e 0313 s 0368 s [(E:"
2a 0206 L ¥ ] T oomy 0162 T p36a T oz T opEn T ome
F nn i i) ] 1RG5 i I} - 5375 i GTHR i 595
tstatistics in parentheses
F po, * pa 5, * pal
{7} The filter used to compute the cycical P wsed for variable:

souce Authors clulations
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Appendix 7

Pancl Regression: Deter af Cychical Comp of Real Gow. ve: iliers). Period 19902010, innal Quaility based on ICRG dataset
T @ T @ T @ Tosr T om® oM T @
Oycical Cychical Cydical Cydical Cydical Cydical Cycical Oyclical
C [w C Cr C C Cr C
RealGov. RealGov. RealGov. RealGovw RedGow.  RealGow.  Read Gov.  Real Gov.
Exp, HP Exp., B Bp, G Bp,BY EBp, WP Exp., BX Ep.,F  Exp,BU
VARIABIES filter filter filter filter filter filter fiker filter
Cydical Real GDP, filters ™ LESSTH  2.366%F  Q.862TT 1437YF 1852t 23230 1ttt 1530
T{zaox T {12469) T {l0480) T (8.759) 7 (11457) T {1zo82) T (10876) T {8394)
Cydicd G Real GDP ive filters and Instituts ity 2347 33367TC Q58T L9t
(-8065) {9.435) {4.033) (5574)
Institutional Quality Proxy, based on intemational Country Risk Guide data T qoz T oo ome™ * 0004
(ows3) T a4 T [z (oass)
yolical G Real GDP ive filters and Initial Institutional Quality ® 2644 3O p53gter o3y
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source: Authors caloulations
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t-statistics in parentheses
= p<0.01, ™ p<0.05, T p0l
{x} The filter used to the cycical of GDPis the as that used for computing the dependent variable

source: Authors calculations

35



Appendix 8

Panel Regressi i of Cydical Cx of Real Gow. ive fillers and L L Instit. Cusality]. Adidtional Conlirols. Period 1990-2013.
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Exp,HP  Exp,BK  Exp,CF  Exp,BU  Exp,HP  Exp,BK  Ep,CF  Exp,BU
filter filter filter filter filter filter filter filter
Cyclical Component Real GDP, Alemative filkers™ 1075+ 07s6* 1151%% ° _aosz 1990%+  2557H 12118 253
T fsay 7 {zem) T psmb fozs) T o(resd T o(eooel T pams) T (7o
Cydical Real GOP fikker and ional Curality, Aermative fikers" T oser T oiee AIoee T 136 -LFEENT 28A3HY LOFATY 049
fossrl 7 {oam)  fazvd T [1sed {3651  {4soep {Saeeh {4z}
Interaction Cydical compane nt of Real GDP and Chinn-Ro Index of Capital Openness, Alemative filbers™ " aom 7 oom 7 000z T ame | -a02 © -001s 00 Q006
o799} {-119% {-aoecy {-agzz) {-0.600} tozme 7 D14 {-ao77}p
ficalc of Real GDP sal depth ), ive filers® 0007 Qo= ~ 0001 -Q00T* 009N 0004 0001 | -00m
CE288)  £306R  FLA08 (2T £5200) LGS FL9g (1058)
icalc of Real GDP i dical P}, e fikes™ ~ 3097 ° Sse | 4516 -1541 5.084% I8 | 116 14587+
F1567) {0807 {1329 (037) [ERE] 1717} 7 pes) T {2808
Jicalc of Real GDP ¥ Political Checks and Bolance: ive filters ™ " a7 7 00w omo* © ooz " oms " oomo 7 ooz T oms
{0125 0319 7 psa) 197 [CEST ] 0221 (o) 7 joxg
Jicalc of Real GDP and Debt Rat . Alermative filers ™ Qooz** oozt 0000 Q008YY  -aom oo 7 0000 000zt
fzo8ch 7 [zs3q)  {ome 7 {s.as7d {osl)  {1eeeh  {omsh {2009}
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sowree: Authors calailations
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Appendix 9

Cro y Regression. Fisaal € Frosy under filtering methods. 1990-2011. Role of istil. Quality and Determinants. instit. Quality procy is that of Kuncic (2013}
i [T} i [F:] i [£] i [ i [=] i [=] i @ i ]
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t-statistics in parentheses
"0 ., ** DL, * pe0.1
{x) The: filter used the cycical of GDPis th as thatused for dependent variable
source: Austhors caloulations
Lo ¥ Regression. Fiscal € y umder filering 1990-2011. Role of Instit. Quality it Instit. Qualty prowy s KRG
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{7.336) (-a0s3 6310} (-5.087) {4189) 3129) 4011) (-2434)
Chinn-ite Index of Capital Openness, average 19902011 -0.007 Toome T ooom Tooaon
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t-statistics in parentheses
==pa0L, = pa.05, " p<dl

{x] The filter used i compute the cydical component of GDP is the same as that used for computing the dependent variable

source: Authors caloulations
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Appendix 10

i i of Cyclical € o il d ve prosi Inslit. Quality). Additional Controls. Period 1090-2013.
Institutional Quality proxy is that of Kuncic (2013) Institutional Quality proxyis ICRG
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Appendix 11

2-period Panel Counlry son. Changes l Cyclcality Proxy fillering methods. Rale of Instit. Quality and Delerminants. instil. Cuality proxy is that of Bundc{2013]) (%
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Appendix 12 : OLS and Two-Stage Least Square for Instrumental Variable Estimation regarding the effect

of Institutional Quality on fiscal cyclicality stance (instruments are log settler mortality following
Acemoglu, Johnson, & Robinson (2001))

Dependent Variable is the Correlation Coeffident of Real Government Expenditures and Real GDP, 1990-2011 {Alternative filtering methods)

oLls v oLls v oLs v oLs v
VARIABLES Haodrick-Prescatt Baxter-King Christiano-Fitzgerald Butterworth
1Q: ICRG Avg. 1990-2010 -1.119%%* -1.284%** -0.941%%* -1.170*** -0.996%** -1.017%** -0.838%** -1.039%**
(-7.096) {-4.550) (-5.771) (4.112) (-6.056) (-3.469) {-4.951) (-3.305)
Constant 0.718%** 0.751%%* 0.618*%** 0.701%** 0.651%** 0.619%** 0.530%** 0.596%**
(7.633) (5.103) (6.351) (4.724) (6.636) (4.049) (5.249) (3.630)
Observations 123 71 123 71 123 71 123 71
R-squared 0.294 0.360 0.216 0.305 0.233 0.288 0.168 0.219
r2_a 0.288 0.351 0.209 0.295 0.226 0277 0.162 0.207
F 50.36 2071 3331 16.91 36.67 12.04 2451 10.93

t-statistics in parentheses
**% n<0.01, ** p<0.05, * p<0.1

Dependent Variable is the Correlation Coeffident of Real Government Expenditures and Real GDP, 1990-2011 {Alternative filtering methods)

oLls v oLls v oLs v oLs v
VARIABLES Hodrick-Prescott Baxter-King Christiano-Fitzgerald Butterworth
1Q: Kuncic, Avg. 1990-2010 0.973%%* -1.429%%* -0.787%%* -1.292%** -0.853%** -1.233%%* -0.738%** -1.143%%*
(-5.805) (-4.058) (-4.595) (-3.652) (-4.998) (-3.554) -4.231) (-3.143)
Constant 0.611%** 0.813%** 0.500%%* 0.745%** 0.547%%* 0.718%** 0.455%%* 0.639%**
(6.642) (4.633) (5.405) (4.200) (5.244) (4.195) (4.749) (3.524)
Observations 145 24 144 a3 145 24 145 24
R-squared 0.191 0130 0.129 0.065 0.149 0128 0111 0.084
r2_a 0.185 0119 0.123 0.0537 0.143 0117 0.105 0.0724
F 3370 16.47 2112 1334 2498 1292 17.90 9.881

t-statistics in parentheses
**% n<0.01, ** p<0.05, * p<0.1
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Appendix 13 : OLS and Two-Stage Least Square for Instrumental Variable Estimation regarding the effect
of Institutional Quality on fiscal cyclicality stance (instruments are log settler mortality following
Acemoglu, Johnson, & Robinson (2001)) and additional controls.

& s the C ion Coeflicient of Real Government Bpenditures and Real GOP, 1990-2011 (ARemative filtering snethods)
ols v oLs v oLs ¥ ols ¥
VARIABLES Hodrick-Presoott Baxter-King Christiano-Fitzgerald Butterworth
IQ; ICRG Avg. 19902010 -Lo28%== -L650™ D.732= -L17E -L130%=* -L448 -0.697= -1516
{-3.903) L926) {-2.586) {1394y {-3.929) {-L602) 2.411) 1513)
Chinn-to Index of Capital Openness, average 1990-2011 -0.009 0.021 -0.041 0.009 -0.001 0.005 0.022 0.034
{-0.348) {0.553) 1507 0230§ {-0.036) {0.106) {0.7685) {0.768)
Fnancial Depth {M2 Ratio to GDFP), average 19902011 -0.000 0.001 0.000 -0.000 0.001 0.002 -0.000 0.002
{-0.295) (0.462) {0.046) {-0.086) {0.477) 0.576) {0.297) {0513)
GDP volatidity Cydical T of GDP), average 1330-2011 L 36.180%F 7034 33.833 105.036% 0.376 -2.008 27232 185.837
{2.450) {L625) {1110) (2.082) {0.411) {-1188) {0.607) {1043)
Proxy for Political Checks and Balances, average 1990-2011 -0.003 0.002 -0.011 -0.010 -0.002 -0.009 -0.006 -0.002
{(0.132)  [D064)  [0.489)  {0377)  [00R9)  {DXB) {0253  [0.063)
Debt to GDF ratio, average 1990-2011 -0.001 -0.001 -0.001 -0.002** -0.001 -0.001 -0.000 -0.001
{-1L.106) {L593) [1L118) {-2.440) (-1.142) {-0.766) {-0.555) [L551)
Reserves to Imports Ratio, average 1990-2011 0.012 -0.019 -0.007 -0.019* -0.001 0.015 -0.006 -0.024*
{-L595) L1599 -L058) {-L696) 0221 {-L228) 0.78) L1782
Constant 0775 ** 1.016%* 0.616%* 09X+ O7s5T 0.946% 0.550*** 0945+
5.223) 25509 {3.694) (2382 {4.793) (2.389) B.361) {2.032)
Observations 122 n 122 Fi 122 Fi 122 mn
R-squared 0.342 0.428 0.258 0432 0.249 0.349 0.187 0.296
2a 0.301 0.364 0.212 0369 0.203 0277 0.137 0.218
F 8450 5.133 5.660 5.608 5.405 2.449 3.744 2917
t-statistics in parentheses
5 ne). 01, ** pe0.05, * pen.d
{x) The fitter used t the cyclcal of GDPisthe same as that used for computing the dependent variable
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