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Abstract: This paper presents estimates of the effects that terms of trade volatility has on real GDP
per capita growth. Based on 5-year non-overlapping panel data comprising 175 countries during
1980-2010, the paper finds that terms of trade volatility has significant adverse effects on economic
growth in countries with procyclical government spending; in countries where government
spending is countercyclical terms of trade volatility has no significant effect on growth. Conditional
on the mediating role of government spending cyclicality, the GDP share of domestic credit to the
private sector has no significant effect on the relationship between growth and terms of trade

volatility.



1. Introduction

Variation in terms of trade volatility, across countries and time, is significant. Figure 1 plots the 5-
year standard deviation of the annual growth rate of the terms of trade during the past three decades
for a sample of 175 countries. The figure shows that for the average country terms of trade volatility
has generally declined since the 1980s, although there has been a spike in recent years. Figure 2
shows that the variation across countries' terms of trade volatility is substantial, and larger in the

cross-section than in the time series.

Understanding the macroeconomic consequences of terms of trade volatility represents one
of the key challenges facing policymakers. A commonly held view is that terms of trade volatility is
associated with lower economic growth, especially in less developed economies. Terms of trade
volatility in these countries leads to much more unstable growth paths than in developed economies.
Moreover, by reducing economic growth in these countries, volatility can also affect future
consumption. It is therefore not surprising that the welfare gains from reducing volatility in

developing countries can be substantial (see, for instance, Athanasoulis and van Wincoop, 2000).

This paper presents panel estimates of the effects that terms of trade volatility has on
economic growth. Theoretical literature, to be discussed in detail in Section 2, suggests that terms of
trade volatility may have a negative effect on economic growth and that this effect may be
exacerbated by procyclical government spending and financial underdevelopment. The use of panel
data is suitable to test these hypotheses as there exists substantial variation in these variables across
countries and time. Further, with panel data in hand we can employ rigorous panel data estimation
techniques that control for country and time fixed effects. Controlling for these fixed effects enables

to estimate within-country relationships.

Our panel data estimates suggest that terms of trade volatility has significant adverse effects
on economic growth, but only in countries where government spending is procyclical. Based on 5-
year non-overlapping panel data comprising 175 countries during 1980-2010, and controlling for
country and time fixed effects, we find that: (i) the average effect of terms of trade volatility on
economic growth is not significantly different from zero; (ii) terms of trade volatility has significant
adverse effects on economic growth in countries with procyclical government spending; (iii)
conditional on the mediating role of government spending cyclicality, the GDP share of domestic
credit to the private sector has no significant effect on the relationship between growth and terms of
trade volatility. These findings suggest that the response of government spending to the business

cycle plays an important role for the link between terms of trade volatility and economic growth.
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The GDP share of domestic credit to the private sector is tangential.

For macroeconomic models that aim to capture the link between terms of trade volatility and
economic growth our empirical findings have two important implications. One implication is that
feedback effects between the business cycle and government spending matter; assuming acyclical
government spending leads to a significant loss in explanatory power. The second implication is
that once the behavior of government spending is taken into account, financial (under)development
as captured by (low values of) the GDP share of domestic credit to the private sector has immaterial

benefits for purposes of modelling the link between terms of trade volality and economic growth.

The remainder of the paper is organized as follows. Next, we discuss the relevant literature
to motivate the hypotheses that we are testing in the paper. Section 3 discusses the econometric

approach. Section 4 describes the empirical findings. Section 5 concludes.

2. Related Literature
Volatility

The effect of volatility on output in the long-run depends on the presence of frictions in the
economy. Lucas (1987) showed that, in the absence of frictions, the effect of business cycle
fluctuations on output and welfare are trivial. One type of friction that can induce a negative effect
of volatility on output are irreversibilities in investment. In the presence of irreversibilities in
investment volatility induced by a greater variance of technology shocks will lead to lower
investment and hence output (e.g., Bernanke, 1983; Pindyck, 1991). Policy volatility, too, can have
a negative effect on investment and output growth as shown by Aizenman and Marion (1993) in a
two-period general equilibrium model with investment irreversibilities. In a multi-sector model,
volatility has a negative effect on output in the long-run if there are costs associated with moving

factors across sectors, see, for example, Bertola (1994) and Dixit and Rob (1994)

As put by Jacks et al. (2011), there is an extensive literature that suggests that more volatility
is bad for growth. Acemoglu et al. (2003) and Aghion et al. (2009) provide recent evidence.
Mendoza (1997) proposes a strutural model in which terms of trade volatility affects growth and
provides empirical evidence on this relation. Deaton (1999) emphasises the danger of commodity
price fluctuations in African economies. And Turnovsky and Chattopadhyay (2003) provide

evidence that supports the proposition that volatility in the terms of trade and in the real exchange
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rate adversely affects growth.

Ramey and Ramey (1995) estimate the effect of volatility in a sample of 92 countries during
1960-1985. They find that volatility, measured as the standard deviation of GDP growth, has a
significant negative effect on transitional growth and the long-run level of GDP per capita. The
authors document that the effect of volatility on GDP per capita continues to be negative and
significant when controlling for the investment share of GDP. Further, they show that volatility has

no significant effect on the investment share of GDP.

Fatas and Mihov (2003) estimate the effect of government spending volatility and output
volatility on economic growth. Based on a sample of 91 countries, they find that government
spending volatility significantly increases output volatility and reduces growth. The authors
document that political constraints significantly reduce government spending volatility. This finding
they interpret as supporting the argument that political constraints are growth enhancing because
they restrict discretionary fiscal policy. In a follow up paper, Fatas and Mihov (2013), expand the
sample to 93 countries and confirm their original result that policy volatility reduces growth. In
particular, they find that a one-standard-deviation increase in policy volatility reduces long-term
economic growth by about 0.7% in the panel regressions, and by more than one percentage point in

the cross-section.

An issue that arises when estimating the effect of output volatility and fiscal policy volatility
on economic growth is that the former variables are endogenous. Hence, interpreting the above
findings as providing evidence of a causal effect of volatility on growth is problematic. A step
forward is to examine the impact in the volatility of exogenous shocks, such as fluctuations in the

terms of trade and the weather.

Rodrick (1998) estimates the impact that terms of trade volatility has on government size.
He finds that in countries more open to international trade terms of trade volatility leads to larger
government size. Rodrick argues that larger government size provides a buffer against terms of

trade shocks.

Brueckner and Gradstein (2013) examine the impact that rainfall volatility has on GDP
volatility and government size. They find that rainfall volatility has a significant effect on GDP
volatility in developing countries. Using rainfall volatility as an instrument for GDP volatility they

find that the latter variable has a significant positive effect on government size.



Government Spending Cyclicality

Government spending can mitigate the negative effect that volatility has on growth if: (i)
government spending is counter-cyclical; and (ii) its impact on output is positive. For conceptual
clarity it is useful to note that: (i) refers to the behavior of government spending, i.e. the response of
government spending to the business-cycle; (ii) refers to the government spending multiplier, i.e.
the effectiveness of government spending with regard to changing output. If government spending
is pro-cyclical and the government spending multiplier is positive, then increases in the variance of

exogenous shocks will have a more negative effect on growth.

The mainstream result in the empirical literature on government spending cyclicality is that
government spending tends to be pro-cyclical in (the majority of) developing countries. Telvi and
Vegh (2002) find that fiscal policy is acylical in G7 countries while it is procyclical in developing
countries. Their findings are based on a sample of 56 countries during the period 1970-1994.
Based on a sample of 104 countries for the period 1960-2003, Kaminsky et al. (2005) find that in
OECD countries government spending is counter-cyclical while it is procyclical in developing
countries. Using instrumental variables estimation, Brueckner and Gradstein (2014) show that in
developing countries government spending responds strongly to persistent variation in GDP; the
response of government spending to transitory variation in GDP is positive but not significantly
different from zero. These authors show that transitory output shocks have a smaller effect on

government spending than persistent shocks.

A strand of the literature has argued that the cyclicality of government spending depends on
financial market imperfections. In particular, financing constraints prevent governments from
borrowing during recessions; see Gavin and Perotti (1997). The presence of financing constraints
suggests asymmetry in the response of government spending to the business cycle. Hercowitz and
Strawczynski (2004) provide empirical evidence for a ratcheting effect. These authors document
that in OECD countries the ratio of government spending over GDP rises during recessions and is

only partially reduced during booms.

A more recent strand of the literature has argued that the cyclicality of government spending
depends on institutions. Alesina et al. (2008) argue that the pro-cyclicality of government spending
is related to corruption. Based on a sample of 83 countries during 1960-2003, they find that in

democracies with higher levels of corruption government spending is more procyclical. The authors



explain their finding through the lens of a political economy model where voters “starve the
Leviathan” in order to reduce political rents. During a boom, voters demand more public goods and

lower taxes in order to prevent corrupt politicians from appropriating tax revenues.

The results in Alesina et al. (2008) are related to Lane (2003) who estimates the response of
government spending to the output gap in OECD countries. Lane finds that government spending is

procyclical in OECD countries with dispersed political power.

Frankel et al. (2013) examine the response of government spending to the output gap for a
set of 93 countries during 1960-2009. These authors find that country-specific coefficients
characterizing the response of government spending to the output gap are negative for industrialized
countries while in emerging market and developing countries these coefficients are positive, thus
indicating procyclicality. Frankel et al. show that the country-specific government spending
cyclicality coefficients are negatively correlated with measures of institutional quality.! Carneiro
and Garrido (2015) document that the findings in Frankel et al. are robust to expanding the sample
to 180 countries during 1980-2012. Further, Carneiro and Garrido document that the findings in

Frankel et al. are robust to using different filtering methods and allowing for structural breaks.

Financial Development

Aghion et al. (2010) study how credit constraints affect the impact that volatility has on economic
growth. They develop a model where firms have the option to engage in short-term investment
projects and long-term investment projects. Long-term investment projects differ from short-term
investment projects in two important aspects: (i) long-term investment projects are characterized by
a relatively less volatile long-term return; (ii) long-term investment projects have a high liquidity
risk. In the absence of financial frictions, i.e. when markets are perfect, long-term investment is
counter-cyclical (the cost of long-term investment is lower in recessions). When firms are faced
with financing frictions, the higher liquidity risk associated with long-term investment implies that
firms may only be able to start long-term investment projects during booms; i.e. financing frictions

imply that long-term investment may be counter-cyclical.

A testable prediction of the Aghion et al. (2010) model is that in countries with

underdeveloped financial markets, volatility has a more negative effect on growth. The mechanism

' The index of institutional quality that is used in Frankel et al. is based on data provided by International Country

Risk Guide on the investment profile, corruption, the rule of law, and bureaucratic quality.
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in the Aghion et al. (2010) model is through a lower share of long-term investment projects (that
have a more positive effect on productivity). For a panel of 21 OECD countries during 1960-2000,
the authors examine the effect of commodity price volatility on economic growth. Long-term
investment projects are measured by the ratio of structural investment to total private investment.
Their measure of credit constraints is the ratio of private credit to GDP. Consistent with their
model's predictions the authors find that financial development mitigates the effect that volatility

has on output growth.

Aghion et al. (2009) show that real exchange rate volatility has a more negative effect on
economic growth in less financially developed countries. Based on a panel of 83 countries during
1960-2000, the authors find quantitatively large negative effects of exchange rate volatility on
growth in countries with thin financial markets. To explain the empirical results, Aghion et al. build
an open economy general equilibrium model with sticky wages and where firms face credit
constraints. An exchange rate appreciation reduces firms' earnings and hence makes the credit
constraint more likely to be binding. Exchange rate depreciation has the opposite effect; however,
the presence of the credit constraint implies that the negative effects on output outweigh the positive
effects. Consequently, the more severe credit constraints, the more negative is the effect of

exchange rate volatility on growth.

3. Estimation Strategy

The main objective of this paper is to test the hypotheses that: (i) an increase in terms of trade
volatility results in lower GDP per capita growth; (i1) the negative impact of terms of trade volatility
on growth is more pronounced in less financially developed countries; and (iii) in countries where
fiscal policy is more pro-cyclical. Testing these hypotheses requires cross-country time-series
(panel) data on GDP per capita, financial development, and government spending. These data are

available from the Penn World Tables and the World Development Indicators.
The econometric model for testing hypotheses (1)-(iii) is:
(1)  Growth; = a; + b, + aVolatility; + B(Volatility;*FD;) + y(Volatility;*Procyclicality:) + e;

where Growth is the change in the natural logarithm of real GDP per capita in country i between
period t and t-1. Volatility 1s the country-specific standard deviation of terms of trade growth. FD is

a measure of financial development. Following the finance literature, our main measure of financial



development is the GDP share of domestic credit to the private sector. In order to avoid reverse
causality bias (i.e. growth affects financial development), the FD measure will be used in the
econometric model at the beginning of the sample period. Further, the paper will present estimates

where FD is instrumented with legal origin.?

Procyclicality is a measure of the extent to which government spending responds to business-cycle
variation in GDP. Formally G;=0;GDP%?,. The parameter 0 captures the pro-cyclicality of
government spending. L.e. if 0 is positive, then government spending increases when the cyclical
component of GDP is positive (meaning, when GDP is above trend). We obtain data on 6 from
Frankel et al. (2013). Frankel et al. (2013) provide values of 6 for a sample of 93 countries; we will
use this data in the estimation of the econometric model. In order to maximize coverage of
countries, we will apply the methodology of Frankel et al. to generate values of 0 for countries not

covered by Frankel et al. (2013).

The econometric model includes country fixed effects, a;. These fixed effects capture time-invariant
country characteristics that affect economic growth, i.e. variables related to history and geography.
Note that the country fixed effects account for the linear effect that FD; and Procyclicality; have on
economic growth. The time fixed effects, b,, capture common shocks that affect countries' GDP per

capita growth in a given time period.

Differentiating equation (1) with respect to volatility yields:

(2) d(Growth)/d(Volatility) = a + B*FD; + y*Procyclicality;
Hypotheses (i)-(ii1) imply that a<0, >0, y<0.

We note that standard errors are Huber robust and clustered at the country level. Clustering standard
errors at the country level ensures that residuals are appropriately adjusted for arbitrary within-

country serial correlation (Wooldridge, 2002).

Table 1 provides a list of the variables used in the econometric analysis and their data sources. Table
2 shows bi-variate correlations. Summary statistics of the variables' first and second moments can

be found in Table 3.

2 The law and finance literature, see, for example, La Porta et al. (1998), has documented that countries' legal origin is

an important determinant of cross-country differences in financial development. La Porta et al. argued that common
law ensures a greater protection of private property (relative to civil law). Protection of private property is
paramount for investment and the development of the financial sector. La Porta et al. document for a cross-section of
countries that financial development is significantly higher in countries with common law.
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4. Empirical Results

Before we discuss the results from the econometric analysis, it is useful to first illustrate graphically
the relationship between volatility and economic growth. Figure 3 plots on the y-axis countries'
average GDP per capita growth (over five years); on the x-axis is the standard deviation of the terms
of trade growth rate (also computed over a five year period). We see that for a sample of 175
countries terms of trade volatility has a negative average effect on economic growth. The coefficient
from a bivariate regression that corresponds to the plot in Figure 3 is -0.31; this coefficient is

significant at the 1 percent level (p-value 0.007).

In Figure 4 we plot the relationship between economic growth and terms of trade volatility
based on cross-country time-series variation in these variables, conditional on country and time
fixed effects. The scatter plots do not point to a systematic within-country relationship between
economic growth and terms of trade volatility. Indeed, the slope coefficient is not significantly

different from zero at the conventional significance levels (p-value above 0.1).

Table 4 reports estimates of the average effect that terms of trade volatility has on economic
growth, based on a static panel data model. Column (1) reports unconditional estimates; column (2)
adds to the regression time fixed effects; column (3) includes in the econometric model country
fixed effects; and column (4) shows estimates based on an econometric model that includes both

time and country fixed effects.

Model specifications that do not include country fixed effects, i.e. columns (1) and (2), show
a significant negative average relationship between terms of trade volatility and economic growth.
The estimated relationship should be interpreted as countries with lower terms of trade volatility
having systematically higher GDP per capita growth. The coefficient of -0.34 suggests that the
cross-country relationship between terms of trade volatility and economic growth is sizable. For
example, the model predicts that economic growth is lower by around 0.6 percentage points per
annum when taking a country from the 25™ percentile (0.034) of terms of trade volatility to the 75

percentile (0.125).

Model specifications that include country fixed effects, i.e. columns (3) and (4), show that
the relationship between terms of trade volatility and economic growth is quantitatively small and
statistically insignificant. This suggests that a significant average effect of terms of trade volatility
on economic growth is present in the cross-section of countries but not at the within-country level.

Column (5) shows that the growth rate of the terms of trade has a significant positive within-



country effect on economic growth. Hence, the first moment of terms of trade growth has a
significant positive within-country effect on GDP per capita growth, on average; the effect of the
second moment of terms of trade growth on GDP per capita growth is, on average, insignificant

when focus is on within-country variation.

Table 5 shows that with regard to the average relationship between economic growth and
terms of trade volatility, a dynamic model yields similar results to the static model that was
estimated in Table 4. The dynamic panel model includes the lag of GDP per capita on the right-hand
side of the estimating equation; a negative coefficient on lagged GDP per capita means that there is
a convergence. In columns (1) and (2) we see that the coefficient on lagged GDP per capita is not
significant. Hence, there is no cross-country convergence in GDP per capita; this is a well known
result (see, for example, Mankiw et al., 1992). Columns (3) and (4) show that there is significant
convergence of GDP per capita to country-specific steady states. This can be seen from the negative
coefficient on GDP per capita in the model specifications that include country fixed effects. The
estimated coefficient on lagged GDP per capita in model specifications with country fixed effects

suggests that the per annum convergence rate to country-specific steady state is around 3 percent.

Table 6 reports estimates from an econometric model that includes an interaction term
between terms of trade volatility and the GDP share of domestic credit to the private sector.
Following the finance literature (La Porta et al., 1998), we use variation in the GDP share of
domestic credit to the private sector that is predicted by British legal origin. As an additional
variable we use distance to the equator in order to generate variation in the GDP share of domestic

credit that is exogenous to economic growth.’

From columns (1) and (2) of Table 6 we see that the negative effect of terms of trade
volatility is mediated by cross-country differences in financial development. The coefficient on
terms trade volatility is around -0.7 and significant at the 1 percent level; the interaction term
between terms of trade volatility and the GDP share of domestic credit to the private sector is
around 1.6 and significant at the 5 percent level. These values imply that at median levels of
financial development (GDP share of domestic credit to the private sector equal to 35 percent),

terms of trade volatility has a significant negative effect on economic growth; however at higher

Both British legal origin and distance to the equator have a highly significant positive effect on the GDP share of
domestic credit to the private sector. The F-statistic on the joint test that British legal origin and distance to the
equator have no significant effect on the GDP share of domestic credit to the private sector is 34.77; British legal
origin and distance to the equator explain about one-quarter of the variation in the sample of countries' average GDP
shares of domestic credit to the private sector.
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values of financial development the effect is insignificant.”

Financial development has a positive effect on economic growth on average. This can be
seen from the coefficient on the GDP share of domestic credit to the private sector. The relevant
coefficient is around 0.2 and is significantly different from zero at the 1 percent level, see columns
(1) and (2). This is in accordance with the finance literature where it is found that a greater GDP
share of domestic credit to the private sector is on average growth enhancing. Further, we have
explored using the index of financial development developed in Sahay et al. (2015); this yields

results similar to those presented in Table 6, see Appendix Table 1.

The statistical significance of the mediating role of financial development with regard to the
effect of terms of trade volatility on economic growth vanishes once country fixed effects are
included in the econometric model. This is shown in columns (3)-(5) of Table 6. Although the
coefficient on the interaction term remains positive, it is quantitatively smaller than in columns (1)
and (2). The interaction term is, in columns (3)-(5), not significantly different from zero at the
conventional significance levels. An F-test shows that the coefficients on the interaction term and
on terms of trade volatility are jointly not significantly different from zero (p-value above 0.1).
Hence, the role of financial development as a mediating factor vanishes when focus is on the

within-country relationship between terms of trade volatility and economic growth.

Terms of trade volatility has a particularly large negative effect on economic growth in
countries where fiscal policy is procyclical. This is shown in Tables 7 and 8. Table 7 reports
estimates from an econometric model that includes an interaction term between the standard
deviation of the terms of trade growth rate and the country-specific coefficients that measure the
response of government spending to the business cycle. Table 8 reports estimates from an
econometric model that includes in addition to the interaction between terms of trade volatility and
fiscal procyclicality an interaction term between terms of trade volatility and financial development.
The coefficient on the interaction between terms of trade volatility and fiscal procyclicality is
negative in all specifications. In Table 7, it is significantly different from zero in specifications that
include country fixed effects (columns (3)-(5)). If country fixed effects are excluded, see columns
(1) and (2), the interaction between terms of trade volatility and fiscal procyclicality is individually

not significantly different from zero; however, the F-test rejects the null hypothesis that the

The interquartile range of the GDP share of domestic credit to the private sector predicted by British legal origin and
distance to the equator is [0.25, 0.46]

The index of financial development developed in Sahay et al. (2015) measures depth, access, and efficiency of
financial markets and institutions.
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interaction term is jointly equal to zero with the linear effect that terms of trade volatility has on
economic growth. In Table 8, we see that the interaction between terms of trade volatility and fiscal
procyclicality is significantly different from zero in all specifications. Moreover, the coefficients on
the interactions between the GDP share of domestic credit to the private sector and terms of trade

volatility are not significantly different from zero.

The difference in effect of terms of trade volatility on economic growth across differences in
countries' fiscal procylicality is sizable. For example, according to the estimates in column (5) of
Table 8, for a country at the 25™ percentile of fiscal procyclicality the implied marginal effect
(standard error) of terms of trade volatility on economic growth is 0.04 (0.20); for a country at the

75™ percentile the corresponding marginal effect (standard error) is -0.36 (0.21).

5. Conclusion

This paper estimated effects of terms of trade volatility on real GDP per capita growth using panel
data for a sample of 175 countries during the period 1980-2010. The average effect of terms of trade
volatility on economic growth is sensitive to the inclusion of country fixed effects in the
estimations. In model specifications that do not include country fixed effects, terms of trade
volatility has a significant negative average effect on economic growth, but once country fixed
effects are included in the model, the average effect of terms of trade volatility on economic growth
is not significantly different from zero. Introducing in the model government spending cyclicality
and interacting this variable with terms of trade volatility, the estimates showed that terms of trade
volatility has significant negative effect on economic growth in countries where government
spending is procyclical. This finding is robust to the inclusion of country fixed effects. Conditional
on the mediating role of government spending cyclicality, the GDP share of domestic credit to the
private sector has no significant effect on the relationship between growth and terms of trade
volatility. Overall, our findings suggest that countries can significantly reduce adverse growth

effects of terms of trade volatility by pursuing counteryclical fiscal policies.
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Figure 1. Terms of Trade Volatility
(Average Across 175 Countries)
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Figure 3. Economic Growth and Terms of Trade Volatility
(Cross-Country Relationship)
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Figure 4. Economic Growth and Terms of Trade Volatility
(Cross-Country Time-Series Relationship Conditional on Country and Time Fixed Effects)
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Table 1. Description of Variables

Variable Description Source
Growth, The change in the natural logarithm of real PPP GDP per capita PWT 7.1
between period t and t-1.
In(GDP),., The natural logarithm of real PPP GDP per capita in period t-1. PWT 7.1
FD The ratio of domestic credit to the private sector divided by GDP. WDI (2013)
Domestic credit to private sector refers to financial resources
provided to the private sector, such as through loans, purchases of
nonequity securities, and trade credits and other accounts receivable,
that establish a claim for repayment.
ProCyclicality The response of government spending to cylical variation in GDP. Frankel et al.
(2013); PWT
7.1
Volatility The standard deviation of the change in the natural logarithm of the WDI (2013)
net barter terms of trade index. The net barter terms of trade index is
calculated as the percentage ratio of the export unit value indexes to
the import unit value indexes, measured relative to the base year
2000.
Table 2. Bi-variate Correlations
Growth;, In(GDP).., FD ProCyclicality Volatility
Growth;, 1
In(GDP),., 0.12 1
FD 0.11 0.65 1
ProCyclicality -0.09 -0.35 -0.39 1
Volatility -0.13 -0.11 -0.33 0.13 1
Table 3. Summary Statistics
Mean Sdv Observations
Growth;, 0.10 0.16 632
In(GDP),., 8.18 1.25 632
FD 0.41 0.41 632
ProCyclicality 0.34 0.33 632
Volatility 0.09 0.08 632
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Table 4. Economic Growth and Volatility
(Average Effect, Static Model)

Dependent Variable is: GDP per capita Growth
©) ) 3) “4) ()
LS LS LS LS LS
Terms of Trade Volatility -0.44%H* -0.34%%%* -0.10 -0.01 -0.05
(0.08) (0.08) (0.10) (0.09) (0.09)
Terms of Trade Growth 0.11%%*
(0.03)
R-Squared 0.06 0.15 0.06 0.12 0.15
Country Fixed Effects No No Yes Yes Yes
Time Fixed Effects No Yes No Yes Yes

Note: The method of estimation is least squares. Huber robust standard errors (shown in parentheses) are clustered at the country level. *Significantly
different from zero at the 10 percent significance level, ** 5 percent significance level, *** 1 percent significance level.

Table 5. Economic Growth and Volatility
(Average Effect, Dynamic Model)

Dependent Variable is: GDP per capita Growth
(M 2 A3) 4) ®) (6)
LS LS LS LS LS SYS-GMM
Terms of Trade Volatility -0.39%** -0.33%** -0.10 0.04 0.00 -0.02
(0.08) (0.09) (0.09) (0.09) (0.09) (0.07)
Terms of Trade Growth 0.10%** 0.08***
(0.03) (0.02)
Lagged GDP per capita 0.01%** 0.00 -0.05 -0.15%%* -0.15%%* -0.17
(0.01) (0.01) (0.04) (0.05) (0.05) (0.11)
Country Fixed Effects No No Yes Yes Yes Yes
Time Fixed Effects No Yes No Yes Yes Yes

Note: The method of estimation is least squares. Huber robust standard errors (shown in parentheses) are clustered at the country level. *Significantly
different from zero at the 10 percent significance level, ** 5 percent significance level, *** 1 percent significance level.
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Table 6. Economic Growth, Financial Development, and Volatility

Dependent Variable is: GDP per capita Growth
(1 2) 3) “) (%)
LS LS LS LS LS
Terms of Trade Volatility [A] -0.68*** -0.71%%* -0.33 -0.30 -0.38*
0.17) (0.16) (0.25) (0.20) (0.19)
Terms of Trade Volatility*Credit-to- 1.60%* 2. 17%** 0.69 1.28 0.89
GDP ratio [B] (0.63) (0.58) (0.96) (0.89) (0.66)
Credit-to-GDP ratio 0.26%** 0.23%**
(0.06) (0.06)
Terms of Trade Growth 0.08#**
(0.02)
Test [A]=[B]=0, p-value 0.00 0.00 0.16 0.33 0.12
Country Fixed Effects No No Yes Yes Yes
Time Fixed Effects No Yes No Yes Yes

Note: The method of estimation is least squares. Huber robust standard errors (shown in parentheses) are clustered at the country level. *Significantly
different from zero at the 10 percent significance level, ** 5 percent significance level, *** 1 percent significance level.
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Table 7. Economic Growth, Fiscal Procyclicality, and Volatility

Dependent Variable is: GDP per capita Growth
(1 2) 3) “) (%)
LS LS LS LS LS
Terms of Trade Volatility [A] -0.46%** -0.38%** -0.12 -0.02 -0.03
(0.08) (0.08) (0.09) (0.09) (0.09)
Terms of Trade Volatility*Fiscal -0.31 -0.32 -0.75%* -0.68** -0.66**
Procyclicality [B] (0.28) (0.23) (0.30) (0.27) (0.28)
Fiscal Procyclicality -0.00 0.01
(0.03) (0.03)
Terms of Trade Growth 0.10%**
(0.03)
Test [A]=[B]=0, p-value 0.00 0.00 0.04 0.04 0.06
Country Fixed Effects No No Yes Yes Yes
Time Fixed Effects No Yes No Yes Yes

Note: The method of estimation is least squares. Huber robust standard errors (shown in parentheses) are clustered at the country level. *Significantly
different from zero at the 10 percent significance level, ** 5 percent significance level, *** 1 percent significance level.
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Table 8. Economic Growth, Financial Development, Fiscal Procyclicality, and Volatility

Dependent Variable is: GDP per capita Growth
(h 2 ) “ ®)
LS LS LS LS LS
Terms of Trade Volatility -0.46%* -0.37%* -0.38%* -0.06 0.05
(0.18) (0.18) 0.21) (0.21) (0.22)
Terms of Trade Volatility*Fiscal -0.52%* -0.41%* -0.70** -0.67** -0.67**
Procyclicality (0.24) (0.21) (0.29) (0.27) (0.27)
Terms of Trade Volatility*Credit-to- 0.55 0.37 0.98 0.16 -0.30
GDP ratio (0.56) (0.51) (0.65) (0.61) (0.66)
Fiscal Procyclicality 0.04 0.01
(0.04) (0.01)
Credit-to-GDP ratio 0.27%%* 0.20%**
(0.05) (0.05)
Terms of Trade Growth 0.10%**
(0.03)
Country Fixed Effects No No Yes Yes Yes
Time Fixed Effects No Yes No Yes Yes

Note: The method of estimation is least squares. Huber robust standard errors (shown in parentheses) are clustered at the country level. *Significantly
different from zero at the 10 percent significance level, ** 5 percent significance level, *** 1 percent significance level.
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Appendix Table 1. Financial Development Index from Sahay et al. (2015)

Dependent Variable is: GDP per capita Growth
(1 2 ©) “ ®)
LS LS LS LS LS
Terms of Trade Volatility -0.70%*%* -0.74%%* -0.32 -0.30 -0.21
(0.19) (0.17) 0.27) (0.22) (0.23)
Terms of Trade Volatility*FD Index 2.42%* 3.20%** 0.93 1.81 1.07
(0.98) (0.93) (1.44) (1.34) (1.31)
FD Index 0.42%** 0.36%**
(0.09) (0.26)
Terms of Trade Growth 0.10%**
(0.03)
Country Fixed Effects No No Yes Yes Yes
Time Fixed Effects No Yes No Yes Yes

Note: The method of estimation is least squares. Huber robust standard errors (shown in parentheses) are clustered at the country level. *Significantly
different from zero at the 10 percent significance level, ** 5 percent significance level, *** 1 percent significance level.
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