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Abstract

This paper studies the relationship between the size of the fiscal multiplier and the degree of capital
mobility in some Latin American countries. Mundell’s (1963) and Fleming’s (1962) models show
that this effect could be very large or small (close to zero) depending on the exchange rate and the
degree of capital mobility, and the potency of a fiscal policy is inversely correlated with the degree of
capital mobility. Based on Mora’s (2013) model, we argue that the multiplier might not be negatively
correlated with capital mobility in these countries. In other words, the potency of fiscal policy could be
small because the degree of capital mobility in Latin American countries is quite low. The empirical
findings support our hypothesis. We have found that the size of the fiscal multiplier tends to increase
or (at least) to remain around 1.40 in these countries in the short run; however, in the long run, this
effect tends to decrease significantly to 0.34. These results also suggest that the effectiveness of fiscal
policies in Latin American countries are still large but could be larger if they become more financially

integrated with the rest of the world.
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I. Introduction

After the 2008~2009 crisis, there was an important surge in developed and developing
countries when it came to the use of fiscal instruments for recovering their economies.
This phenomenon brought attention to a discussion on the effectiveness of fiscal policies
and, more particularly, the size of the fiscal multiplier. However, there is no consensus. On
the one side, some economists argue that the size of the multiplier is not the same among
countries. It varies across countries and over time, and these variations are determined by
factors such as the exchange rate, degree of openness and capital mobility, foreign debt as a
percentage of GDP, and stability and flexibility of the financial system (Corsetti, Meier, and
Muller 2012). On the other side, there is no agreement among economists regarding the size
of the multiplier within a country. In this sense, the best example is the United States, where
economists take different positions regarding the effectiveness of the 787,000 US million
dollars approved by the U.S. congress in February 2009. On the one side, Christina Romer,
Director of the Economic Council Advisors at that time, argued that the multiplier was
relatively large and used a multiplier of 1.6 to compute the impact of this fiscal aid on the
economy (Romer and Bernstein 2009). On the other side, Robert Barro (2009) pointed out
that during peace time the multiplier was zero and henceforth the fiscal stimulus would be
ineffective. Had this been the case, the U. S. economy would not have recovered 3.7 million
jobs by the end of 2010 (Ilzetski, Mendoza and Végh 2013).

Why is the multiplier of fiscal policy so important in an increasingly integrated world?
The answer lies in the extensions of the Keynesian model and the contributions of Mundell
(1963) and Fleming (1962). The Keynesian model predicts that the more open an economy,
the smaller the size of its multiplier and the lower the potency of its fiscal policy. More
particularly, this theory suggests that the increase in real output induced by an expansionary
fiscal policy leaks through imports, reducing the effectiveness of the fiscal policy when the
marginal propensity to import is high. However, the effectiveness of the fiscal policy will
be higher (up to the highest) if the marginal propensity to import is low (down to zero, the
closed economy). The Mundell-Fleming model showed that this effect might be very large
or small (close to zero) depending on the exchange rate and the degree of capital mobility.
Moreover, it demonstrated that potency of a fiscal policy was inversely correlated with the
degree of capital mobility. More precisely, in small, open economies under floating exchange
rates and perfect capital mobility, a fiscal expansion causes an increase in income and interest
rates that produces an appreciation of the domestic currency and, as a result, diminishes or
eliminates the stimulus of the fiscal policy. By the same token and under floating exchange
rates, the lower the degree of capital mobility, the higher the effectiveness of fiscal policy.
Nevertheless, if the economy faces a fixed exchange rate, then the degree of capital mobility
enhances the potency of fiscal policy.

This topic is fundamental for Latin American countries, since fiscal reforms in these
countries are very common. The implicit assumptions in the Mundell-Fleming and Keynesian
models are that the economy is fully diversified, no production sector is more important than
another, and domestic financial markets are fully integrated into the world financial system.
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Latin American countries, on the contrary, operate very differently from those assumptions.
These are economies characterized by the dominance of one or two economic activities that
contribute to the bulk of exports. In this sense, Mora (2013) built a theoretical model of
aggregate demand and supply for small open economies, like Latin American economies.
Under the assumptions of floating exchange rate and imperfect capital mobility, the study
found that the potency of fiscal policy is positively correlated with the degree of capital
mobility. This result is in conflict with the Mundel-Fleming and Keynesian models. As a
result, the effectiveness of fiscal policy in Latin America might be limited by these countries’
low capital mobility. If this hypothesis holds, then any fiscal reform implemented to make
an economy grow faster might produce little or no benefits at all on the overall economic
activity; only higher inflation rates and domestic currency depreciations will prevail.
Therefore, opening their economies to the rest of the world is desirable, as is integrating their
financial markets into the world financial system, at least in the short run.

This paper aims to study the relationship between the size of the fiscal multiplier,
openness, and capital mobility in Latin American countries. We use panel data collected
from the Penn World Table and World Bank for 12 countries for the period 1980~2014. The
empirical results suggest that there are fixed effects and random effects affecting the size
of the multiplier across countries and over time. This implies that fiscal policy might be
effective in changing real outputs. These results are very important because the size of the
multiplier and how it behaves over time gives us precise ideas on when and how to use fiscal
policy in order to stabilize or stimulate the Latin American economies over the different
phases of business cycles.

This paper is organized as follows. The following section discusses the literature. Section
three presents the theoretical model from which we derive our hypothesis. Next, Section
four discusses the empirical method and presents the estimated results. Finally, Section five
presents the conclusion.

II. Literature Review

During and after the recent financial crisis, several developed and developing countries
have been using expansionary fiscal policies, namely, increasing government spending or
reducing taxes, to stabilize or stimulate their economies. These have brought significant
attention to the research of economic policy on the impact of the fiscal multiplier (i.e., the
size of the fiscal multiplier). However, there is no consensus on this issue. Firstly, for most
economists, the value of the multiplier is not the same for all countries. Its value depends on
characteristics such as openness to foreign trade, percentage of debt to GDP, exchange rate,
degree of capital mobility, and health of the financial system. Corsetti, Meier, and Muller
(2012) argue that these characteristics may affect the effectiveness of fiscal policy to change
domestic outputs. Second, even within one country, economists disagree on the size of the
multiplier and its effectiveness, as pointed out by the debate between Romer and Bernstein
(2009) and Robert Barro (2009). The size of the multiplier could be very low during
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peacetime as pointed out by Barro (2009) and Barro and Redlick (2011), who argue that the
size of the multiplier would depend on the state of the economy.

Although the literature on this topic is growing very rapidly, we will discuss the most
relevant and recent papers for this research. A large number of papers estimated the size of
fiscal multipliers, mostly for the United States (Whalen 2015, Ramey and Zubairy 2014,
Owyang, Ramey, and Zubaire 2013, Auerbach and Gorodnichenko 2012a, Mustea 2015,
and Batini, Eyraud, Forni, and Weber 2014; among others), and for other developed and
developing economies (Auerbach and Gorodnichenko 2012b, Batini e al. 2014). However,
studies on Latin America are few except for Fraga, Briceflo, and Heras (2016) on large Latin
American economies, Puig (2014) on Argentina, Moura (2015) and Costa and Vaz Sampaio
(2016) on Brasil, and Laverde (2010) on Colombia. These studies use mostly VAR techniques
and DSGE models to compute the short- and long-run fiscal multipliers.

The size of the multiplier depends on several characteristics, such as the state of economic
activity, response of monetary policy to fiscal policy, openness to international trade,
exchange rate, foreign debt, and financial system health. Auerbach and Gorodnichencko
(2015, 2012a) argue that the economic state might affect the size of the multiplier, which
implies that this could be higher during recessions when unemployment is high, or when the
interest rate is near the zero-lower bound (also from Woodford 2011, Eggertsson 2011, and
Christiano et al. 2011). Auerbach and Gorodnichencko (2012a) employed an SVAR model
that allows differentiated responses across recessions and expansions and uses the switching
model to compute the government spending multiplier for the United States. They found
that the multiplier could be 2.5 during recessions and 0.6 during expansions. These results
could be attributed to the fact that when the economy was near full capacity, fiscal policy
effectiveness would be mitigated by a reduction in private-sector spending. However, when
resources were abundant, the impact of the fiscal stimulus would be magnified by additional
spending in the private sector. Auerbach and Gorodnichenko (2012b) extend the analysis,
using an expectations-augmented VAR for a large number of Organization for Economic
Cooperation and Development (OECD) countries. Their findings confirmed their previous
finding that multipliers were larger during recessions than during expansions. Other studies,
including those by Fazzari et al. (2014) and Baum ef al. (2012), used different types of VAR
models and also found that fiscal multipliers were larger in economic contractions than in
expansions.

On the contrary, Owyang ef al. (2013) and Ramey and Zubairy (2014) used data sets
for the United States and Canada that extended beyond the Great Depression (even to the
late 1800s) and applied a narrative approach to analyzing the effectiveness of government
spending in the presence of military events. They showed that in the United States, fiscal
multipliers were not higher during economic recessions, whereas in Canada, the evidence
suggested that multipliers were significantly higher in the presence of economic slack
(Owyang et al. 2013). Ramey and Zubairy (2014), assuming that longer periods of data might
contain more information, used a data set for the United States dating back to 1889. They
found that some of the most cited findings about the size of the multiplier (due to the way
they are computed) were not robust for generalization. Second, they found no evidence that
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the U.S. government expenditure multiplier was high in the presence of economic slack.
Third, their findings about the larger multipliers (when the economy was near the zero-lower
bound) were related to the exclusion of the WWII period; however, these estimates were
imprecise and not robust for generalization.

Hall (2009), Christiano, Eichenbaum, and Rebelo (2011), Davig and Leeper (2011),
and Coenen ef al. (2012) found that the size of the fiscal multiplier might be limited by the
Federal Reserve when it increases the federal funds rate as a countermeasure to inflationary
pressure under normal economic conditions. However, they argued that the fiscal policy
effectiveness might be higher sometimes, e.g., when the monetary policy was restricted by
the zero-lower bound interest rate.

The exchange rate, public indebtedness, and health of the financial system might also
affect the multiplier effect. Corsetti e al. (2012) used a panel for 17 OECD countries covering
the period from 1975 to 2008. They performed an estimation in a two-step procedure,
identifying fiscal shocks as residuals from an estimated spending rule, and then used
these residuals to trace their macroeconomic effects under different conditions: exchange
rate, public debt, and health of the financial system. Under a positive fiscal shock, the
unconditional response confirmed the results reported in literature. The conditional response
differed systematically across different exchange rates, given that real appreciation and
foreign deficits occurred mainly under currency pegs. Additionally, output and consumption
multipliers were relatively high during a financial crisis. They suggested that this happened
because private spending was more likely to be restricted due to limited credit access during
the financial crisis. Karras (2011) investigated the impact of the exchange rate on the size of
the fiscal multiplier for 61 developed and developing countries, using annual panel data from
1951 to 2007. Empirical results showed that fiscal expansions were more effective under
both exchange rates in the short run than in the long run. Moreover, the multiplier was higher
under fixed exchange rates than under floating. He argued that consumption was in fact a key
variable because government spending crowded out private spending under flexible exchange
rates, while under fixed exchange rates, private consumption increased.

Karras (2012) investigated whether fiscal policy effectiveness depended on trade
openness, using panel data from 1951 to 2007 for 62 developing and developed countries.
Trade openness was defined as the sum of exports and imports as a percentage of GDP. The
sample included a variety of countries that exhibited different degrees of trade openness
among them and over time. The empirical estimates indicated that trade openness negatively
affected the effectiveness of fiscal policy, particularly pointing out that an increase of 10% of
GDP reduced the fiscal multiplier by approximately 5% to 6%. Similar results were found by
Yang (2016) in a study that considered financial openness. In this context, financial openness
was in some sense a proxy for capital mobility as we use it in our paper. However, in our
paper, we test the relationship for Latin American countries using a different specification.

It is also important to point out that different types of government spending might produce
different impacts on the economy. For instance, Gechert (2015), based on meta-regression
analysis over 104 papers that provide 1063 multiplier values, performed a panel regression
analysis over the entire sample and different subsamples. On average, the estimated multiplier
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was around 0.73 and could vary between 0.09 to 1.4, depending on the specification,
methods, and control variables. Particularly, this variation came from public investment
which increased the average multiplier by 0.6, whereas taxes and transfers lowered it by 0.3
to 0.4 units.

Ilzetzki, Mendoza, and Végh (2013) used the SVAR approach with quarterly data for 44
developed and developing countries from the first quarter of 1960 to the fourth quarter of
2007. Their results indicated that in most cases, the effect of government consumption was
very small in the short run (first quarter). In open economies with floating exchange rates, the
multiplier was negligible, with no effect in the long run. However, the long-run impact was
significant if the economy was closed and had fixed exchange rates. Furthermore, a fiscal
stimulus in high-indebted countries (more than 60% of GDP) might lead to strong negative
effects on outputs.

Finally, it is important to emphasize that the literature showed different results for the size
and effectiveness of the fiscal multiplier in the short and long run. Most of the results were
for developed countries whose economies differed from that of Latin America. Therefore, this
paper aims to fill the gap in the literature on the size of fiscal multipliers in Latin America.

II1. The Theoretical Model

Although the Mundell-Fleming model (Mundell 1963 and Fleming 1962) made an
interesting starting point, it was an aggregate demand model. It rested on the assumptions that
the price level was constant and the aggregate supply was perfectly elastic at the equilibrium
price level. As a result, there was no inflation. Those would be very restrictive assumptions
if we wanted to analyze Latin American economies where inflation had been an important
phenomenon during the last 38 years. This paper aims to expand this model, allowing prices
(and salaries) to vary and representing the majority of Latin American countries where one or
two production sectors dominate the economy.

A. Assumptions

According to Mora (2013), suppose that there is a small open economy with two
production sectors: sector 1 extracts, produces, and exports a single raw material or
commodity (be it crude oil, copper, coffee, or any other mineral or agricultural product) that
is very important for the economies of the world. Its price, P1, is determined in international
markets, and the domestic economy takes such a price as given. Sector 2 produces a
composite good that can only be sold and consumed in the domestic market at a price of
Pt. Finally, given that the economy is small and it is not fully integrated into the world of
financial markets, let’s assume there is imperfect capital mobility between the domestic
economy and the rest of the world.

Contrary to the Mundell-Fleming model, let’s assume that prices are relatively flexible
and that workers are unionized, using the consumer price index (CPI) to negotiate about their
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wages for each period. Suppose that the CPI is computed as follows:
CPI, = (EP))"(p)*™ (1

where v, P, P;, and E are the weight that domestic prices receive in the CPI index, the
foreign price level, the domestic price level, and the nominal exchange rate (domestic
currency per US dollar), respectively. Wages in each sector are indexed according to the
following equation:

Wi = 0;CPI, = Oji(EP;)v(pt)l_v 2)

where 0 < @; < 1 is the weight used for salary indexation in sector i. If @w; = 0, wages in
sector i are rigid and do not change; if w; = 1, then wages in sector i are completely flexible
and adjust instantaneously with the change in the CPI. Taking logs' of Equation (2), we
obtain:

Wi = ; +ve +vpi + (1 —v)p, 3)

Following Mora (2013), let’s assume that firms in both sectors are profit maximizers and
use Cobb-Douglas constant returns to scale technologies. Under this optimizing behavior, the
aggregate supply function would be:

1-v _
Ve = <92 -6, (T)) pe — v(01 + 02)pf — (61 + 0,)d;
1-v
1 1
+91 ln(l - 0) + glp;,t + EZLt + EZZI

where k; and k, are constants that represent the (logs of) capital stocks, Pi¢ is the
world price of the tradable good, and Z1,t and Z2,¢ are supply shocks in each production
sector, respectively. This function has a positive slope in the space (¥,p) as long as
6, — 0, (%) > 0. Likewise, if the supply function has a positive slope, then a depreciation
of the domestic currency would cause an increase in production of the tradable (exporting)
good and a contraction in output in the other sector, reducing aggregate total output, since

- (92 — 0, (%"))<0.

Aggregate demand is determined by the simultaneous equilibria in the real market, the
money market, and the foreign market, given the last by the balance of payments balance.
The real market equilibrium is given by the following equation (in logs):

'From now on, lowercase letters are used for natural logs of variables, except when the contrary is indicated.
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Ve = 0ppic +ale +pi —py) —yre + oyl + 75 (5)

where Y¢ is the log of foreign real outputz, r is the real interest rate, and Z;s is a real shock

(Z 15~(0, o, ZZIS)). In this paper, this shock would be associated with a fiscal expansion.
The money market equilibrium requires that demand equals supply for real balances:

m; —pr = BoYe — Bile + Zy (6)

where m; is the natural logarithm of the stock of money, f,, f; > 0 are, the elasticity of
real income Y¢, and the semi-elasticity of the nominal interest rate i, respectively, and Zy is
an unanticipated shock in the money market. Note that the interest rate is the ex-anfe nominal
rate and is determined as follows:

i =n+mt

where 7€ is the expected value in period t of the inflation rate in period t + 1. In order
to simplify the analysis, suppose that inflation expectations are adaptive, i.e., T = T;_1.
Substitute this result into the previous equation and then into Equation (6), and the money
market equilibrium will be given by:

my —pe = BoYe = Pire — Palte—1 + 2z @)

Finally, we need to obtain the foreign market equilibrium. Considering imperfect capital
mobility, foreign market equilibrium will be given by the balance of payment equation as
follows:

By = 0p; Pir +0x(e +pf —p) + 0pyi —Oyye + Zgx + A(r —77) =0 (8)

where 0, 0y, 0f,and 0, are the balance of payment elasticities with respect to the
tradable good’s price, real exchange rate (e + p; — ), foreign real output, ¥, and domestic
real income, respectively. A4 stands for the degree of capital mobility and A > 0. For instance,
A equals zero, implies that there is no capital mobility between foreign and domestic
financial markets; conversely, a very large value of 4 (1 = o0) implies that there are no
barriers for financial transactions—foreign and domestic assets are perfect substitutes for one
another. Again, as in previous cases, ZEX~(0: O'ZZEX).

Equations (4), (5), (7), and (8) conform to a system of equations that represent the
aggregate supply and demand of this economy. Since the system is linear, we can totally
differentiate the system and use matrix algebra to find the effects of any shock on the
economy.

*The main trading partner for many Latin American economies is the United States.
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B. Theoretical results

According to this model, a domestic fiscal expansion will produce the following results.
Let |[D| = — <0xy +al+ (92 91( - )) (yay + /1)) < 0 be the determinant of the

coefficient matrix of the system. Then, by Cramer’s rule, the results of a fiscal policy shock
are as follows:

P ),

_ ©)
ds D] >0
a Pt <e -6, (45 )) G-t 10
dz;s ID| =<
der (A—oxﬁl +(9 -0, (45 )) (2B - ayﬁl)) . o
dzis D] <
1-v
dr, <Gx+ay (92 -0 (5 ))> (12)
dus D] =0

Equations (9) and (12) show the expected results of a government spending increase,
while Equations (10) and (11) show mixed signs. However, these signs will depend
upon the signs of 4By —0y,f; and A — B0y If an economy has low capital mobility,

der
e., ABp <oyP; and A < B0, as a result, d—> 0 and —== “> 0. This means that

an expansionary fiscal policy will cause an increase in the domestlc price level and the

nominal exchange rate. If, on the contrary, the economy has high capital mobility, i.e.,

d
ABo > oypy and A > P10y, then ? <0 and Z;t < 0. These results imply that an

increase in government spending will cause a fall in the domestic price level and the nominal
exchange rate.

Even though these results are important, the main contribution of this paper comes from
the magnitude of the result in Equation (9), which is the fiscal policy effect on real output.
To see how capital mobility affects the size and sign of this effect, let’s take the derivative of

:i with respect to A.

Z1S
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(&) [0 (5| s (0201 (5)

a1 7 >0 (13)
[axy +al+ (02 -6, (#)) (yo, + /1)]

This is a very important result with significant implications for Latin America. It states
that the degree of capital mobility enhances the potency of fiscal policy. Therefore, it is
expected that the potency of fiscal policy might be limited, since most countries” domestic
financial markets are not well integrated into the world, i.e., a relatively low capital mobility.
Besides, as Equations (14) and (15) below show, the lower the degree of capital mobility,
the higher the costs of the domestic currency (due to inflation and depreciation) during a
fiscal expansion. These results are consistent with some historical events in Latin American
economies.

d (%) B [92 -0 (1;—1;)] [‘ﬁonV =0y - aayﬁl] [92 -0 (1_Tv)]2 [_Jyﬂl - Bol"fy] - apra
= 2

<0
a1 (14)
oy +al+ (92 -0 (1;—0)) (yay + /1)]

; (dﬁ ) \1 +h (92 -4 (1'7"))‘ | - l 0+ (92 -4 (1’7”))” [A -0 + (92 -4 (1%’)) (If, - oym‘ (15)

dz _
o TR <t

given that |[D| <0, A8, —0y,p; <0, and A — B0, <O.

IV. Estimation and Empirical Evidence
A. The closed economy

In this section, we follow Hall (2009), Barro and Redlick (2011), and Karras (2011, 2012)
in order to test the hypotheses stated in the previous section. Let’s begin with Hall’s (2009)
equation:

Yit = Yie-1 _ 0; + 1y + m9 (M ) +ug, (16)
Yit-1

Yit-1
where i is a subindex for countries and t is a subindex for time. The left side of Equation

(16) is the growth rate of real GDP Yit, between two consecutive periods; g stands for real
government expenditure, and 6; and p; are country- and time-specific effects, respectively.
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Since the denominator on both sides is Vit, we may interpret m9 as the fiscal policy
multiplier, assuming that the economy is closed.

Using data from the World Bank and the Penn World Table for Argentina, Bolivia, Brazil,
Chile, Colombia, Costa Rica, Ecuador, Guatemala, Honduras, Mexico, Peru, and Venezuela
for the years 1980~2014, the empirical results for Equation (16) are presented in Table
1. Even though there are several restrictions in the estimated results (OLS is included for
reference), the main conclusion from this table is that in all cases, the estimated coefficient is
statistically significant and different from zero, and that these results are consistent with the
empirical literature.

Table 1. The closed-economy fiscal multiplier

Models
Coefficient
OLS FE RE
mY 1.57*** (0.15) 1.45%%* (0.15) 1.47*%* (0.14)

(Note) FE: Country and time fixed effects. RE: Country and time random effects. ***: 1% significance level.
Estimated standard errors in parentheses.

B. Openness

Considering that the degree of openness to trade might influence the size of the multiplier,
Equation (16) could be written as:

Yie 7 Vier _ 6, + 1 +m? (gi,t — Jit-1 ) + oven <gi,t — Jit-1 )openi,t s a7
Yit-1 Yit-1

where open;; is the sum of real exports and imports as a share of the real GDP. The

git—9it-1
Vit

fiscal multiplier. As the denominator is the real output, the estimated coefficient m°P¢", can

interaction term < )Openi,t is introduced to capture the effect of openness on the

be added to the closed-economy multiplier. Thus, the net effect of fiscal policy on output can

be given by a multiplier that varies across countries and over time according to:
my, = m9 + mopen

Table 2 below shows the estimated results when openness is considered, as shown
in Equation (17). According to these estimates, the close economy multiplier remains
positive and statistically significant, but the estimated coefficient for the interaction term
<gi,t—9i,t—1

Vit >0p€ni,t, although negative, is not significant. This implies that even when the
L
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estimated coefficient is not significant, the sign can be negative, suggesting that the fiscal

multiplier will become smaller if the economy is open. The overall estimated fiscal multiplier

is now 1.08 under FE and 1.21 under RE. However, adding (M) open;, to the
Vit !
equation results in an increase of m? from 1.45 to 1.62 under FE (1.47 to 1.59 under RE).

Table 2. The open economy

Models
Coefficient
OLS FE RE
m9 1.49%#% (0.31) 1 1.62%*¥*(0.31) |  1.59%** (0.29)
mopen 0.27 (0.9) L -0.54(0.83) ! -0.38 (0.8)

(Note) FE: Country and time fixed effects. RE: Country and time random effects. ***: 1% significance level.
Estimated standard errors in parentheses.

C. Openness and capital mobility

As pointed out in the previous section, we argue that openness plays an important role
not only on the size of the multiplier but also on the degree of capital mobility. Therefore,
Equation (17) can be modified to test the effect of capital mobility on the size of the fiscal

multiplier using the interaction term (M> kmob; . as shown in Equation (18):
Vit ’
Yie ~Vie-1 _ 0; + u, +m9 (gi,t —Yit-1 )
YVit-1 Vit-1
+mopren (—gi’t _ gi‘t_1> open;, (18)
Vit-1

+mlkmob (—gi'ty gi't_1> kmob;, + u;,
it-1

where kmob;, is a proxy for capital mobility. As a result, once capital mobility has been
considered, the net effect of government expenditures on real output would be given by:

mft = mYI + moren 4+ mkmob
Given the fact that there is no such variable for measuring capital mobility, we use
Frankel’s (1992) approach to select a proxy for capital mobility’.

*We tried other proxies for capital mobility, but the results were not statistically significant and not better than the ones reported in this
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Frankel (1992) proposed the use of the real interest-rate differential:

b _ _ . . * _ . . *
ki,"é" =TT = (Li,t - ”ie,t) - —-mf)= (li,t - l:) - (T[ft - 1)

where 7{; and mf " are the expected domestic rate and foreign inflation rate, respectively.

The estimated results for Equation (18) are presented in Table 3. The empirical evidence
shows that the estimated coefficients for the simple fiscal multiplier vary from 1.68 to
1.70 depending on the assumptions used in the estimation. These estimates are statistically
significant at 1% significance level. Second, openness and capital mobility in all estimations
have negative coefficients, but not statistically significant; however, the signs and values are
in accordance with the empirical literature. Taking a closer look at the estimates, we find that
if we add the estimated coefficients, the overall fiscal multiplier will be equal to 1.05 under
FE (1.18 under RE). These results suggest that: first, openness and capital mobility reduce
the potency of fiscal policy; second, fiscal policy might have some important effects on real
output in these Latin American countries; and third, the overall fiscal multiplier becomes
smaller when we include openness and capital mobility. The problem is that the coefficients
of open and kmob are not statistically significant.

Now, let’s take a different look at these results, since there are some other nonapparent
results that seem relevant to the discussion. Given the fact that the estimated coefficients for
openness and capital mobility are not statistically significant, we can actually see in Tables
1 to 3 that the fiscal multiplier increases from 1.45 to 1.70 under fixed effects (1.47 to 1.68
under random effects), after we introduce these variables into the estimation. This implies
that openness and capital mobility can enhance the potency of fiscal policy, which may have
very important short-run effects on real output. This interpretation is in conflict with the
literature.

Table 3. Open economy and capital mobility

Models
Coefficient
OLS FE RE
m9 1.62%%% (0.32) 1 1.69%¥*(0.31) |  1.68%**(0.30)
mopen 0.09 (0.87) L -065(0.83) ! -0.50(0.80)
mkmob -9.98¢-5% (5.95¢-5) | -6.36e-5 (5.49¢-5) ! -7.14e-5 (5.38¢-5)

(Note) FE: Country and time fixed effects. RE: Country and time random effects. ***, *: 1% and 10%
significance level. Estimated standard errors in parentheses.

In order to have a closer look at this issue, we control for openness and capital mobility

paper.
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and modify Equations (17) and (18) to obtain:

Vit —Yit-1 _

= 6+ +mI (gi,t —Yit-1
YVit-1

) +y.open;; + U, (19)
Vit-1

and

Vit = Vit-1 _

= 6+, +mI (gi,t — Jit-1
Yit-1

) + y,0pen;, + yokmob;  + u;, (20)
Yit-1

By introducing open;; and kmob;, this way, we can interpret the estimated coefficient
mY as the overall fiscal multiplier. By doing this, we can determine whether the fiscal
multiplier in fact increases with capital mobility. Estimated results are reported in Table
4. The estimated coefficient for openness, although positive in almost all cases, is not
statistically significant under either FE or RE. Moreover, the estimated coefficient for capital
mobility, although small, is statistically significant at the 5% significance level under fixed
effects (10% under random effects). However, the estimated values for m9 vary between
1.43 and 1.47 and are statistically significant at the 1% significance level. These coefficients
are not very different from those reported in Table 1.

Comparing results from Tables 3 and 4, we see that the fiscal multiplier does not diminish
as we progressively introduce openness and capital mobility to the equation, contrary to
what traditional economic theory predicts. This is a very important result and shows that
the hypothesis derived from the theoretical model from Section 3 cannot be rejected. This
implies that the effects of fiscal policy in Latin American countries tend to be very similar
to those in closed economies. Latin American economies indeed are not very open, and their
financial markets are very small and not fully integrated into the rest of the world. As a result,
their fiscal policies are very effective in increasing real outputs; however, they might also
cause deep contractions if their government spending contracts, considering the procyclical
fiscal policies in most Latin American countries. It amplifies the cycle of economic activity.

Table 4. Open economy and capital mobility

Coefficient| OLS FE RE OLS FE RE
. L7100 1 143%0x | 47k T1RRE L] 43%ex L] 47
i S (015) o (048 014y v (0.15) o (0.45) i (0.14)
, 0.06*** | 002 1 00003 ! 0065 | 003 | -0.005

~00h h o (0.02) i (0.01) v (0.006) . (0.02) : _ (0.01)
. 5 5 D 1.03e-6 | -3.43e-6%* | -2.70e-6%*
! ! | (1.61e-6) | (1.56¢-6) | (1.50e-6)

(Note) FE: Country and time fixed effects. RE: Country and time random effects. ***, ** and *: 1%, 5%, and
10% significance level. Estimated standard errors in parentheses.
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D. A dynamic model

The models presented in Equations (16) to (20) are very useful and an excellent starting
point but lack a dynamic structure that can show not only the short run but also the long-run
effects. As a result, the dynamic version of the closed-economy model presented in Equation
(16) could be written as:

ylt 1_ 0 +Ht+z ylt}1+z g (glt] glt}l)'{'ui,t (21)
yltl 11 }’zt]1 10" Yit-j-1

where J is the number of lags and a's and m's are the coefficients to be estimated.
Equations (22) and (23) are the corresponding dynamic versions of Equations (19) and (20),
as shown in the following equations:

Yig = Vit-1 _ 9 +ﬂt+z ylt] Vig-j- 1+z g (gltj Git-j- 1)
Yit-1 j=1 Yit-j-1 o Yig-j-1

j
open
+z Viite open;; + U,
j=0

Yie = Vig-1 _ 6+ +Z ylt Yig-j ~ Vie-j-1 +Zj md (gi,t—j _gi,t—j—1>
LALEEEA L . § (=
Yit-1 j=1 Vit- 1 1 j=0 JiE Yit-j-1

open kmob
+z. Viit Open;+ z Viie kmob; + u
j= j=0

(22)

(23)

where an approximation for the long-run multiplier in either case is given by

Jj g
g j=0"it
m;, =
LILR 1-— Jj o
j=1

Results for Equations (21), (22), and (23) are reported in Table 5 below. These show that
the immediate estimated coefficient m7(0), is significant under fixed and random effects and
under any specification of the model, remaining quite constant at around 1.39. Under random
effects, it increases from 1.38 to 1.44 when we control for openness and capital mobility.
As for the long-run multiplier, it increases from 1.43 to 2.0 under FE when we consider all
estimated coefficients, regardless of their significance level. However, under random effects,
the multiplier changes around 1.40 under different specifications. The F-test indicates that all
estimated long-run multipliers are statistically significant. Nevertheless, when we consider
only the statistically significant coefficients, the estimated values will be higher, remaining
relatively constant (around 1.79) under FE and increasing from 1.89 to 1.95 under RE when
controlling for openness and capital mobility. According to the F-test, all long-run multipliers
are statistically significant at the 1% significant level. The most striking result derived from
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this table is that the estimated fiscal multiplier tends to increase or at least to remain constant
when we control for openness and capital mobility. The other result is that in Latin American
countries, the estimated short- and long-run multipliers are higher than those reported in the

literature for developed countries.

Table 5. Dynamic model
Coefficient Closed economy Open economy Open an(.l ¢ apital
lag) mobility
(lag FE RE FE RE FE RE?
a(=1) 0230 | Q2700 | 02200k | 026FFF | 0. 2]%* Y
(0.05) 1 (0.05) | (005 | (005 | 0035 | ™
0.001 0.03 | 0.01 | 0.04 | 0.03
a(—=2) ! ! ! ! n.a
(0.05)_ 1 (0.05) | (0.05 | (005 | (005
9(0 1.39%%% | 1 38%%k* | ] 40%**k | ] 43%*k* | ] 3Q%kx
m 0 (016) | (015) | _(016) i (015 i (016 | ™
m9 (1) -023 | -028 | —024 | —030% | —022 il
CI8) L 017) 1 018) (018 | 19 | ™
mg(_z) —-0.06 —-0.14 —-0.05 -0.13 —-0.09 na
A7) 17 L) ) 17
/1 (0) ; L0.08% 1 0.09%% | 0.08%* e
I S L L0035 004 |03 | ™
: L -0.06 | —0.11%* | —0.07
_1 ' ' ' '
S R L L 005 | 005 | 05 | "
| o 0.007 0.02 | 0.01
-2 1 1 1 1
S R L0041 (004) 1 004 | ™
i i i 1 —3.48c—6***
0 ' ' ' '
G L [ L i (159%e6) | ™
: : : | 2.03¢6
_1 | | | |
A N L L L (LeTes) | ™
| | | i 1.21e6
-2 i i i i
R L [ S L(Leses) | ™t
myp (Fest) L43%H 1 37000 1 44nek ] 43000 1 D QR a
S.E. (058) 1 (055 (058) i (055 | 059 | ™
m} g (F-test) 1815k | [ Ok | ] 7Quik | ] gQukk || 7Quwis a
S.E. (0.17) @ (0.16) ' (0.17) | (0.35) | (0.17) '

(Note) #: Due to near singular matrix, this model could not be estimated. FE: Country and time fixed effects.
RE: Country and time random effects. F-test. ***, ** and *: 1%, 5%, and 10% significance levels,

respectively.
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E. Extended dynamic model

Since our measurement of government expenditure is less likely to be exogenous than
Hall’s (2009) or Barro and Redlick’s (2009) military expenditure, our estimated multipliers
in Equations (16) to (21) may be biased. Therefore, we build a VAR model that takes into
account the effects of economic activity over time on government expenditure. This VAR
model consists of two equations that can be written as follows:

gi,t_gi,t—l — a1+bt+z ylt] yltj 1+Z (gltj gltj 1)
Yit-1 j= 1 Vit Yig-j-1

_]1

24

j
+ 0 B open;, + Z B kmob;, + uf,
j= j=0

Yie = Yie-1 _ ci+dt+zj Vi) = Yig-j- 1+z ug Ag
Yit-1 j=1 Yit- -j-1

j (25)
+ Z Yijopen; + Z Ya,jkmob;; + €;;
j=0 j=0

Equation (24) seeks to capture the possible effects of overall economic activity on
government expenditure, where ﬁft could be interpreted as an exogenous fiscal shock.
Therefore, in order to study the effect of a pure and exogenous fiscal shock, we introduce
”z ¢ from (24) into Equation (25), Wthh is equivalent to Equation (23). In this case, the
fiscal multiplier is given by )y = 05 j . Tables 6 reports a summary of results from Equation
(25); note that the complete set of estimates for each case is reported in Table A.6 in the
appendix. The evidence suggests that the estimated fiscal multiplier shows mixed results.
First, the estimated value for the fiscal multiplier varies between 0.149 and 0.23 under FE (all
estimated coefficients are considered, regardless significance levels) and between 0.00 and
0.34 (only statistically significant coefficients are considered).

Table 6. VAR Model - exogenous fiscal shock

FE RE FE RE
All estimated coefficients Only significant coefficients
i g 0.149 0.23 0.00 0.34%*
j=0 ’ (0.21) (0.20) (0.21) (0.20)

(Note) FE: Country and time fixed effects. RE: Country and time random effects (F-test). ***, ** and *: 1%,
5%, and 10% significance levels, respectively.
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F. Robustness

The empirical results shown in the previous subsections suggest that given the high
values of the multiplier, fiscal policies in Latin America might play an important role for
economic stabilization in the short run; however, as predicted by macroeconomic theories,
its impacts in the long run tend to be rather negligible. In this sense, it is important to check
whether these results are sensitive when we control for other variables that might induce
a greater use of fiscal policy, e.g., inflation and oil production. For inflation, we construct
a variable equal to the number of digits of the inflation rate. If the rate is less than 1%, we
use 0; if it is equal to 1 and less than 10%, we use 1; if it is equal to or greater than 10 and
less than 100%, we use 2; if it is equal to or greater than 100 and less than 1000%, we use
3; and so on. Similarly, for oil production, we construct a dummy variable with a value of
1 if the country is a producer and 0 otherwise. We consider these control variables because
several Latin American countries have suffered severe hyperinflation problems, particularly
during the 1980s and 1990s, while others are oil producers and oil price changes might have
affected government spending. Results are shown in the appendix in Tables A.1 to A.3 for the
static and A.4 to A.7 for the dynamic models. We could only use the number of digits for the
inflation rate as a control variable because when using a dummy for oil production, in some
cases, the model could not work due to a near-singular matrix problem*. When controlling
for inflation, the estimated coefficients are not very different from the ones reported in Table
6. In other words, the estimated fiscal multiplier is approximately 0.34. In fact, as the theory
predicts, it decreases over time, suggesting that monetary policy might have only temporary
effects on real output. These results are consistent with the ones reported in the literature,
e.g., Lopez (2016), Gechert (2015), and Ilzetzki, Mendoza, and Végh (2013). As shown in
the appendix, even after controlling for inflation and oil production, the estimated results are
not sensitive to the control variables.

V. Discussion and Conclusions

Since the surge of fiscal policy instruments as a means for recovering the economies
affected by the 2008~2009 financial crisis, the debate on fiscal policies’ effectiveness in
the United States and other countries has attracted much attention. Some argue that fiscal
policies’ effects vary because they depend upon the size of the multiplier. Besides, the
multiplier varies across countries and over time and is determined by the exchange rate, the
degree of openness, and the capital mobility, among other factors. Some others argue that
during peacetime, fiscal policies are completely ineffective.

In this paper, we argue that fiscal policies might be effective because Latin American
economies are somewhat different from developed ones. Given those empirical results, we

“These problems might arise because correlations between open and the estimated error from Equation (24) and between the later and real
GDP, for instance, are very high.
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conclude that the size of the multiplier tends to increase or remain relatively constant and
that the value of the fiscal multiplier is relatively high. This implies that fiscal policies might
be very effective in changing output or stimulating the economy not only in the short run but
also in the long run. In the short run, the size of the multiplier is around 1.40, while in the
long run, it is around 0.34; the cumulative effect is much lower, as theories and some other
empirical studies suggest (Lopez 2016, Ilzetzki, Mendoza and Végh 2013, Gonzalez, Lopez,
Rodriguez and Tellez 2014, and Costa and Vaz Sampaio 2016).

Finally, fiscal policies in Latin American countries have a much greater impact on their
economies than those in developed countries, because the former have more government
interventions (e.g., governments tend to play a significant role in producing some of the
goods and services). Even though our results point toward this direction, it is important to
continue exploring other variables that measure the freedom or control of capital movements
in international markets, testing the hypothesis we have stated for Latin America countries.
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Table A1l. The closed economy with control variables (Equation 17)

Model
Coefficient ores
OLS FE RE
Control for inflation
1.57*** 1.44%** 1.47%%*
m9 . . .
(0.15) (0.15) (0.14)
Control for oil production
m9 1.57%%%* na 1.47%**
(0.15) - (0.14)
Control for inflation and oil production
m9 1.57*** na 1.47%%*
(0.15) - (0.14)

(Note) *: Due to near singular matrix, this model could not be estimated. FE: Country and time fixed effects.
RE: Country and time random effects. F-test. *** ** and *: 1%, 5%, and 10% significance levels,

respectively.

Table A2. The open economy with control variables (Equation 17)

Model
Coefficient 2ces
OLS FE RE
Control for inflation
m9 1.55%** 1.62%** 1.60%**
______ ©30) L (30 (029
open 0.08 -0.54 -0.41
m (0.87) (0.83) (0.79)
Control for oil production
m9 1.48%*** nat 1.59%**
______ 032) T (029
0.28 : -0.37
open #
m (0.87) - (0.79)
Control for inflation and oil production
m9 1.54%** nat 1.59%**
______ 032 LM 029
0.10 : -0.39
open #
m (0.87) - (0.80)

(Note) *: Due to near singular matrix, this model could not be estimated. FE: Country and time fixed effects.
RE: Country and time random effects. F-test. ***, ** and *: 1%, 5%, and 10% significance levels,

respectively.
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Table A3. The open economy with control variables (Equation 18)

Models
Coefficient
OLS FE* |  RE
Control for inflation
p 1.66%** E 1.69%%* E 1.68%%*
S 032) i 03D i 030
open 0.07 -0.65 -0.49
S O087) i 08) i (080
mob 9.00e-5 1 -6.09-5 | -7.14e-5
m (5.94e-5) | (5.52e-5) ! (5.38¢-5)
Control for oil production
g Le1**x Lot S Wi
(0.33) E - E (0.30)
merer (g'gZ) Comat (-(? 5 )
90gest . C gldes
kmob 1 # A
memne (5.95¢-5) fa L (5.386-5)
Control for inflation and oil production
g Lestx ot L Loy
(0.32) : - : (0.30)
mere (_(;) '585) oot (_(;) o )
wmob -8.96¢-5 | ot L -6.63e-5
m (5.95¢-5) | - L (5.40e-5)

(Note) *: Due to near singular matrix, this model could not be estimated. FE: Country and time fixed effects.
RE: Country and time random effects. F-test. ***, ** and *: 1%, 5%, and 10% significance levels,
respectively.
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Table A4. The expanded open economy with control variables
(Equation 19 and 20)

Equation 19 Equation 20
Coefficient
OLS | FE | RE OLS | FE RE
Control for inflation
g | LEBEEE L 1A3wER L 47weR L] E7RRR L ] 430k L] 470
Tl 15y Lo©15) P14 1015 i 015) | (0.14)
yy | 005 0.02 L-0.001 1 0.04% 1 003 ! -0.001
Yooy oo io002) 001 o(0.02) | (0.02)
V) : E | -3.45¢-6% | -3.88¢-6% | -2.35e-6
! ! D (1.88e-6) | (1.72e-6) | (1.7¢-6)
Control for oil production
g | 162 ok I WA R WAk ot 14T
Mo G T Loy fooas) b T 014
yo | 004 L0.001 i 0.04%%x Lot 1 -0.003
Yooy b b0 fo©on BT 001)
v E E | 223e6 1,1 -278e6%
? : : L (1.66e-6) | 1 (1.50e-6)
Control for inflation and oil production
g| LOZFRE LD LATRRR DL L LATe
S 1 N S (U5 T T (S ) N S S (A CO B
yy | 004 0.001 0.04%xk nar L 0.005
Hoon o T 0 o©ony P T b o)
v E E | 276e6 1,1 2356
2 : : L (1.87e-6) | 1 (1.7e-6)

(Note) *: Due to near singular matrix, this model could not be estimated. FE: Country and time fixed effects.
RE: Country and time random effects, F-test. *** ** and *: 1%, 5%, and 10% significance levels,

respectively.
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Table AS.1. Dynamic model. Control variable: inflation

Coefficient Closed economy Equation 21 Equation 22
(lag) FE RE FE RE FE
1 0.23%%% 1 (26%kk 1 (022K 1 () @k¥x 1 ()] ¥k
“CYD s 00 05 | 005 | 005
a(~2) 0.001 ! 0.03 L 0.01 : 004 ' 0.3
(005 b (008 i (005 i (005 b (0.05)
1.39%3%:% | 1.38%%*:* | 1.40%%* | 1.43%%:% | 1.39%%:%
m9(0) ' b b b b
O o (015 4 16 1 (015 1 (0.16)
023 1 028 024 030 i -022
m'g(_l) 1 1 1 1
oy o 01 4 018 o 018 1 (0.19)
008 | 014 i -007 ! -014 I -0.10
mg(—Z) ' ' ' '
ooy el o 018 b 017) 1 (0.18)
v1(0) E P0.09% 1 0.09%F 1 0.08*
S R S 005 b 004 i (0.05)
1) E P007 ¢ -0.11*%* 1 0.07
NG N R 005 1 (005 i (0.05)
-2) E L0005 1 002 1 001
S I 00 100 1 004
: : : P -3.14e-6*
0 1 1 1 1
R R N R | (178e6)
: : : ' 2.19¢-6
-1 1 1 1 1
e —— L —— (71e6)
: : : L 1.28e-6
-2 : : : !
r(=2) : : : L (1.67¢-6)

(Note) *: Due to near singular matrix, this model could not be estimated. FE: Country and time fixed effects.
RE: Country and time random effects, F-test. *** ** and *: 1%, 5%, and 10% significance levels,
respectively.
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Table A5.2. Dynamic model. Control variable: oil production”

Coefficient (lag) Closet}l{ eEi;)nomy Open ecorll{(;ly (Eq. 21)

a(—1) 0.27*** (0.05) 0.26*** (0.05)

a2 0mO05) L 004009
mI(0) 1.38%** (0.15) 1.42*%*% (0.15)
mo(-D) T Y CR T R = S C R
m9(—2) -0.14 (0.17) i -0.13 (0.17)

n(©) 009008
(=1 E -0.11%* (0.05)
w2 | P 002(0.04)

(Note) *: Models for Open & Capital Mobility could not be estimated. *: Models could not be estimated
because of near singular matrix or because random effects requires the number of cross sections
be greater than number of coefficients for between estimator. FE: Country and time fixed effects.
RE: Country and time random effects, F-test. *** ** and *: 1%, 5%, and 10% significance levels,

respectively.

Table A5.3. Dynamic model. Control variable: inflation and oil production’

Coefficient (lag) Close(; ;:)nomy Open ecmll;;ly (Eq. 21)
«-1) 0.26*** (0.05) i 0.26%%* (0.05)
@) 00005 00400y
mg(O) 1.38%3%% (0‘15) E 1.43%%* (0.15)
men s L ooty
men | oisern T e
10 00008
nGy i L0.11%* (0.05)
ne» Y

(Note) “: Models for Open & Capital Mobility could not be estimated. “: Models could not be estimated
because of near singular matrix or because random effects requires the number of cross sections
be greater than number of coefficients for between estimator. FE: Country and time fixed effects.
RE: Country and time random effects, F-test. ***, ** and *: 1%, 5%, and 10% significance levels,

respectively.
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Table A6. VAR model (Equation 25)

Cocfficient (lag) No control variables
FE | RE

a(=1) 0.28%** (0.06) : 0.31%%* (0.05)
«(-2) 001006 003005

47(0) -0.001 (0.21) 0.02 (0.19)

19 (—1) 0.29 (0.21) § 0.34* (0.20)

u0 (2) -0.14 (0.21) -0.13 (0.20)
n( 0090009 i 00t 008
ney o 007007) i 0.13006)
Y1(=2) 0.03 (0.05) : 0.04 (0.05)
720) 326 (187e0) | 328e6 (17266)
r2(=1) 3937 (184e6) | 941eT(179e-6)
¥2(=2) 4.87e-6%%* (1.79¢-6) | 5.13e-6%** (1.72¢-6)

(Note) FE: Country and time fixed effects. RE: Country and time random effects, F-test. ¥**, ** and *: 1%,
5%, and 10% significance levels, respectively.

Table A7. Estimated coefficients (Equation 25)

Control variables: Inflation
Coefficient (1ag)

FE RE

a(-1) 0.28*** (0.06) n.a.
a(=2) 0.01 (0.06) n.a.
Q) -0.001 (0.21) na.
17 (—1) 0.29 (0.21) na.
17 (—2) -0.14 (0.21) na.
¥1(0) 0.09* (0.06) n.a.
(=1 -0.07 (0.07) n.a.
Y1(=2) 0.03 (0.05) n.a.
¥2(0) -3.22¢-6* (1.87¢-6) n.a.
Y2(=1) 3.93¢-7 (1.84e-6) n.a.
Y2(=2) 4.87e-6*%* (1.79¢-6) n.a.

(Note) FE: Country and time fixed effects. RE: Country and time random effects, F-test. ***, ** and *: 1%,
5%, and 10% significance levels, respectively.
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