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Abstract

In this paper, we investigate whether foreign banks affect the
volatility of GDP and its components, mainly consumption and in-
vestment for the period between 1998 and 2011. Examining 24 emerg-
ing market countries, we find that the effect of increasing presence of
foreign banks vary depending on the level of financial intermediary de-
velopment in these countries. On the one hand, they play a significant
role in smoothing the volatility at low levels of development. On the
other hand, they contribute to macroeconomic volatility at high levels
of development. We also observe that there is a widespread variation
of the effect of foreign banks on the macroeconomic fluctuation across
regions. Our findings indicate that during the global crisis, foreign
banks had a dampening effect on the volatility of GDP and its com-
ponents in Latin America, generally magnified volatility in Asia and

did not significantly affect it in Emerging Europe.
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1 Introduction

The financial systems and economies of many emerging markets have ben-
efited from the entry of foreign banks into their banking systems over the
past two decades. These banks have been stable providers of external financ-
ing even during episodes of local financial turmoil (Goldberg et al., 2000;
Schnabl, 2012; De Haas and Van Lelyveld, 2014). The global financial crisis,
however, led to a reassessment of the benefits of these banks due to their
significant role in transmitting the crisis to emerging economies (see e.g.,
Ceterolli and Goldberg, 2011). In this paper, we contribute to this litera-
ture by examining the association between the share of foreign banks in the
banking sector and the volatility of real GDP and its components, mainly
consumption and investment, for a sample of 24 emerging economies during
normal periods and the global financial crisis.! We argue that because foreign
banks are different from local banks in terms of their exposure to external
and domestic liquidity shocks, they may have different real effects on local
economies, especially during crisis periods.

Macroeconomic volatility can be considered one of the major obstacles
to economic and social development (Ramey and Ramey, 1995; Bruno and
Easterly, 1998; Agénor, 2004). There is a broad consensus in the theoret-
ical and empirical literature that high macroeconomic volatility tends to
depress investment, bias it toward short-term returns, reduce consumption

levels and factor productivity, increase poverty and worsen income distribu-

!The countries included in our analysis are Argentina, Brazil, Bulgaria, Chile, China,
Estonia, Hungary, India, Indonesia, Latvia, Lithuania, Malaysia Mexico, Pakistan, Peru,
the Philippines, Poland, Romania, the Russian Federation, South Africa, Thailand,
Turkey, Ukraine, and Venezuela. The IMF classifies them as “more financially integrated”

emerging market economies.



tion (see e.g., Agénor, 2004; Breen and Garcia-Penalosa, 2005; Loayza et
al., 2007, Aghion et al., 2010). Its harmful effects are more pronounced in
emerging market economies. These countries, in general, have experienced
more macroeconomic volatility, and do not always have effective means to
reduce their vulnerabilities (Hnatkovska and Loayza, 2005; Aizenman and
Pinto, 2005; Loayza et al., 2007).

The 2008/2009 global crisis was unprecedented in its global scale and
severity, and affected advanced and emerging market economies. Kose and
Prasad (2010) underline that the damage in financial stability caused by the
crisis has been particularly serious for some emerging economies especially
those that are highly dependent on foreign bank financing. Foreign banks
can affect countries’ economies by changing their lending patterns before and
after crisis. For example, Cull and Martinez Perfa (2013) report that loan
growth by foreign banks was higher than by domestic banks in 2008 in Latin
America and fell more than that of domestic private banks in Eastern Europe
in 2009. Similarly, De Haas and van Lelyveld (2014) demonstrate that the
reduction in the credit growth rate of multinational bank subsidies was almost
three times faster than in domestic banks during the 2008/2009 global crisis,
controlling for other bank characteristics. Moreover, Claessens and Marchetti
(2013) find that foreign banks mostly rebalanced their portfolios away from
host countries and repatriated funds to help absorb shocks at home during the
2008/2009 crisis. Although these recent findings suggest that by hindering
credit access to businesses, households and banks, foreign banks have played
an important role on choking further investment and growth, the existing
theoretical and empirical literature offers little guidance on the impact of
these banks on domestic economic activity, especially on consumption and

mvestment activities.



The impact of foreign banks on macroeconomic volatility might vary de-
pending on their nature and their involvement in the host country. There is
considerable heterogeneity in foreign bank lending and bank behavior across
countries, even within broad country groupings. For example, cross-border
flow from parent banks is common in Eastern European countries, but it is
lower than ten percent in Latin America and Asia (local affiliates distribute
the majority of foreign bank lending in Latin America) (Kamil and Rai,
2010). Moreover, Spanish and US banks are dominant foreign banks in Latin
America, whereas they have a low presence in Eastern Europe, where Aus-
trian, Belgian, Swedish and Italian banks are more active. In both regions,
German and French banks are also very active. Among European banks,
UK banks have a particularly significant presence in Asia. In this paper,
we also aim to explore how the association between foreign bank presence
and macroeconomic volatility differs across regions, that is, Latin America,
Emerging Europe, and Asia, and how the global financial crisis influenced
this association in the different regions.

To our knowledge, only two papers have examined the association be-
tween the presence of foreign banks and macroeconomic volatility. Measur-
ing volatility with the deviation of actual employment growth rate from the
expected rate, Morgan et al. (2004) provide evidence that out-of-state banks
had a stabilizing effect on economic activity among US states. Such banks
can be considered “foreign” because most states forbade entry to out-of-state
banks during the author’s sample period, 1976 to 1994. In another paper,
examining a sample of 102 countries, Morgan and Strahan (2004) find zero
association between foreign banks and real GDP volatility but a positive as-
sociation between foreign banks and real investment volatility. Their sample

period, 1990 to 1997, coincides with the early years of foreign bank entry into



host countries. The average share of bank assets controlled by foreign banks
in the majority of their sample countries was small. For example, during their
sample period, the highest average market share of foreign banks was among
Latin American countries, at 18.7%. Moreover, their sample period does not
cover a large-scale financial crisis, which may compel foreign banks to recon-
sider their commitment to sustaining sufficient levels of external financing in
the host countries.

In this paper, we contribute to the literature in three ways. First, we
examine whether the share of foreign banks in the banking sector affects
macroeconomic volatility in emerging economies between 1998 and 2011,
a period when foreign banks were highly involved in financially integrated
emerging markets. On average, foreign banks held almost 40% of the banking
sector’s total assets in these countries. Second, we analyze how this relation-
ship changed during the global crisis. Third, we investigate the variation
among different global regions in terms of the association between foreign
banks and macroeconomic volatility.

Measuring macroeconomic volatility as the unexpected change in growth
rates of GDP and its components between 1998 and 2011, we find that foreign
banks play a role in amplifying output and consumption growth volatilities
in the emerging countries with high levels of financial intermediary devel-
opment during the sample period and the 2008/2009 global crisis period.
We observe dampening effect of these banks on investment growth volatility
during normal times, and in 2009, at low levels of financial development.

The macroeconomic effectiveness of foreign banks is found to be quite
heterogeneous across regions. We observe that foreign banks reduce GDP
and investment volatility at a low level of financial intermediary develop-

ment in Emerging European countries, and at a high level of financial devel-



opment in Latin American countries. Moreover, they dampen volatility of
investments in Latin America regardless of the country’s financial develop-
ment level. During the crisis, although foreign banks did not affect volatility
significantly in Emerging European countries, they reduced macroeconomic
volatility in Latin America but increased it in Asia at low levels of financial
development.

To check the robustness of our results, we perform several further estima-
tions, such as using different measures of macroeconomic volatility, changing
the estimation methods to eliminate any endogeneity problem, and examin-
ing different samples of countries with high levels of foreign bank involvement.
The findings seem to be consistent with our main results.

The paper is organized as follows: Section 2 presents the empirical model
and the data. Section 3 reports the results and the outcomes of several

robustness checks. Section 4 concludes the paper.

2 Empirical Methodology

In this paper, we define output, consumption, and investment growth volatil-
ity as the absolute deviation of the actual growth rates from the growth rates
predicted using the standard growth regression model, as in Morgan and
Strahan (2004). We, first estimate the growth rates of three macroeconomic
variables: real GDP, real consumption, and real investment, with factors af-
fecting growth rates with country and year fixed effects, and then use the
absolute value of the residuals as our measure of macroeconomic volatility.
In general, studies that examine macroeconomic volatility use the stan-
dard deviation of the growth rate as a measure of volatility. However, con-

structing time series volatilities by rolling windows with fixed sizes and com-



puting standard deviations for every window generates serial correlation in
the resulting time series. Moreover, in the rolling-window approach, outliers
have a level effect and it is not easy to identify shocks. Therefore, since we try
to estimate how the relationship between foreign banks and macroeconomic
volatility changed during the global crisis, we do not employ this approach.?
Furthermore, using residuals to measure volatility allows a less-restrictive
formalization of the process, underlying the change in the trend of economic

series (see also Morgan et al., 2004; Wolf, 2005; Aghion et al., 2009).

2.1 The Standard Growth Model

The growth rates of real GDP, real consumption and real investment expen-
ditures are estimated using the following fixed-effects model, as in Bekaert

et al. (2005):
GROWTHzt = 1 + Lt + © Xit + €t (1)

where 7;, ¢; and X;; represent country and year fixed effects and a vector of
variables affecting growth rates of country i at time ¢, respectively. These
variables include trade openness of a country measured with the GDP share
of total exports and imports, international capital flows to a country mea-
sured by private capital-to-GDP ratio, external debt as a percentage of GDP,
rate of population growth, years of secondary education as a proxy for hu-
man capital, government expenditure-to-GDP ratio, unemployment rate, life

expectancy, inflation rate, and a local crisis dummy variable. In the model,

2As a robustness check, we also measure macroeconomic volatility with the standard
deviation of growth rates over a three-year rolling window and observe that although
foreign bank shares are not significantly related to the volatility of GDP and investment
growth rates, they increase consumption volatility for whole sample and magnify at high

levels of financial intermediary development.



we also include the lagged values of growth rates in real GDP, real con-
sumption, real investment expenditures.® The estimated coefficients of the

standard growth model are presented in Table A.1 in the Appendix.

2.2 Empirical Model for Macroeconomic Volatility

Our volatility measure, vy, is the absolute value of the residuals of the model
specified in equation (1). It is the dependent variable with which we examine
the relationship between foreign bank presence and macroeconomic volatility.

The following regression equation is estimated to explain macroeconomic

volatility (Model I):
vit = a + BrForeign + BoF Dy + BsF D% + WCONTRO Ly + €. (2)

where Foreign is defined as the share of foreign bank assets in total assets of
the banking system* and FD is a financial intermediary development indica-
tor, measured by the aggregate private credit provided by banks and other
financial institutions as a share of GDP, as in Levine et al. (2000). We add
a quadratic FD term to the model to investigate the presence of a non-linear
relationship between financial development® and macroeconomic volatility, as
in Easterly et al. (2001) and in Bugamelli and Paterné (2011). CONTROL;
represents two control variables, the asset concentration of the largest five
banks in the banking sector (Bank Concentration) and change in the real

effective exchange rate (REER), which might unexpectedly affect the growth

3Modeling growth is difficult in time series analysis. Several variables affect growth, and
some econometric problems, such as endogeneity, arise. We follow the solution suggested

by Sims (1980) and use lagged values of a dependent variable as an explanatory variable.
4A bank is classified as foreign-owned if foreign shareholders hold at least 50% of the

bank’s equity.
5We use financial intermediary development and financial development interchangeably

as in Beck et al. (2006).



rate of output, consumption, or investment. Because of heteroscedasticity,
the standard errors are adjusted for it and for lack of normality.°

We do not have an a priori expectation about the sign of the coefficient
of foreign banks (Foreign) in explaining macroeconomic variability. Foreign
banks can affect macroeconomic volatility through maintaining or threaten-
ing financial stability.” Recent international experience shows that financial
and banking distress have been inseparably linked to currency and macroe-
conomic crises. Hence, if foreign banks help strengthen financial stability, in-
creasing foreign bank shares in the domestic banking system may reduce the
deviation of output and its components from their expected growth rates. On
the other hand, foreign banks may exacerbate economic volatility by creat-
ing financial instability, especially during financial crises. Previous empirical
studies, however, do not provide any clear-cut evidence on the role of foreign
banks in maintaining or risking financial stability. The findings, especially
from developing and transition countries, suggest that foreign banks improve
financial stability by their ability to access supportive parent banks that pro-
vide liquidity and capital if and when needed (Clarke et al., 2006; Vogel and
Winkler, 2012). They can, however, be a source of instability by constraining
funding caused by liquidity conditions in the global inter-bank market (Kamil
and Rai, 2010; Cetorelli and Goldberg, 2011; Tong and Wei, 2011). Thus,

5The results of the endogenity tests indicate that foreign bank shares are not endoge-
nous. Nevertheless, we also estimate the models with an instrumental variable approach
using legal origin and lagged ratio of foreign bank assets to total assets in the banking
sector as instrumental variables. However, our major results do not change as discussed

in Section 3.4. Robustness Check.
"We use Rosengren’s (2011) definition of financial stability, which ties financial institu-

tions to the real economy: “Financial stability reflects the ability of the financial system
to consistently supply the credit intermediation and payment services that are needed in

the real economy if it is to continue on its growth path.”



the association between foreign bank presence and macroeconomic volatility
seems to be an empirical issue.

Economic theory suggests a number of channels through which finan-
cial development can affect volatility. For example, deeper financial systems
can dampen volatility by alleviating firms’ cash constraints (particularly in
economies with tight international financial constraints (Aghion et al.,1999;
Caballero and Krishnamurty, 2001)), or by lessening the sensitivity of house-
hold and firm spending to downturns in income and cash flow (Dynan et al.,
2006). However, financial development can increase the risk-taking appetite
of entrepreneurs and banks and facilitate over-leverage. Both of these factors
may drive up volatility, as shown by Shliefer and Vishny (2010) and Wagner
(2010). Most previous empirical studies have found a negative effect of fi-
nancial development on volatility at the aggregate level (see, e.g., Easterly et
al., (2001); Denizer et al., (2002); Aghion et al., (2010); Bekeart et al., 2006;
Beck et al., 2006), however, there is also evidence that the effect of financial
development is not a significant factor in explaining consumption volatility
(Bekeart et al., 2006) or investment volatility (Aghion et al., 2010).

In our estimations, we control for bank concentration because this sit-
uation could create a monopoly power that would reduce banking system
efficiency and credit availability, as well as increase loan prices and the risk
that these institutions would become too big to fail. These effects may ham-
per investment and economic growth (see, e.g., Jayaratne and Strahan, 1996;
Cetorelli and Gambera, 2001) and even generate macroeconomic fluctuations
(see e.g., Morgan and Strahan, 2004; Buch and Neugebauer, 2011; Bremus
and Buch, 2014).

We also include change in real exchange rate to explain fluctuations in

economic growth. As shown by Badia and Segura-Ubiergo (2014), most



emerging market economies have experienced substantial real exchange rate
appreciation in recent years, generating concerns about macroeconomic dif-
ficulties including the loss of competitiveness and macroeconomic volatility.
However, Magud and Sosa (2010) show that unintended consequences of for-
eign exchange abundance are tried to be managed by the policymakers of
these countries and its effect on macroeconomic volatility seems to be mostly
inconclusive.

The relationship between foreign banks and macroeconomic volatility may
depend on the level of a country’s financial intermediary development. To
examine this issue, we add an interaction variable between foreign bank pres-

ence and financial development to Model I and estimate the following model

(Model II):
vit = a + BrForeigng + BoF Dy 4 BsF D% + Ba(Foreigni x FDy) + U Xy + e (3)

It can be argued that in financially developed markets, firms have easy
access to funding, thereby diminishing their dependence on foreign lenders.
However, previous empirical evidence show that especially in emerging economies,
some firms may be less likely to obtain credit after foreign entry since foreign
bank competition adversely affects the ability of domestic banks to finance
informationally opaque firms (see Gormley, 2010; 2014). Hence, the inva-
sion of these banks may result in greater macroeconomic volatility even in
financially developed emerging economies. On the other hand, in countries
with lower levels of financial intermediary development, foreign entry may
alleviate financial constraints (see, e.g., Clarke et al., 2006) and help smooth
economic activities, especially consumption and investment.

The effect of foreign banks and the interaction effect between foreign
banks and financial development on macroeconomic volatility may be dif-

ferent during normal and global crisis periods. We examine how these rela-

10



tionships changed during the 2008/2009 crisis, by creating dummy variables,
Yo00s and Ysppg. These variables take a value of 1 in that year and 0 in
other years. Thus, Model III includes both these variables, the interaction
between foreign bank share (Foreign) and the crisis year dummy variables,
and a three-way interaction among crisis years, foreign banks, and financial

development (Model III):

vig = a-+ prForeigng + PoF Dy + BgFD?t + Ba(Foreigni; x FDj)

+ 71 Y2008 + 12Y2009 + y3(Foreigng x Yaoos) + va(Foreigni x Yaoog)

(4)

+ v5(Foreigni x FDjy x Yagos) + v6(Foreignis x F Dy x Yao09) + WXyt + €3¢

The characteristics and credit behavior of foreign banks are different in
different parts of the world, as shown by Kamil and Rai (2010). We exam-
ine how the association between the presence of foreign banks and macroe-
conomic volatility changes among different regions, namely Latin America,
Emerging Europe and Asia, and estimate three major models by including
the three region dummy variables and the two-way and three-way interaction
variables with foreign bank and financial development, and region dummy

variables for Latin America, Emerging Europe and Asia.®

2.3 Data

We analyze the relationship between macroeconomic volatility and foreign
bank presence between 1998 and 2011 for a sample of 24 countries: six Latin
American, ten Emerging European, seven Asian, and one African. We col-

lected the share of foreign banks in the total banking industry from various

8Since we have only one country from Africa, we do not include this region in our
analysis of regional differences; we estimate our models with region dummy variables by

excluding South Africa from the sample.
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sources, such as the publications of each country’s central bank and the re-
ports of national banking associations.” The major source for other variables
was the World Development Indicators (WDI) database. Real effective ex-
change rate data (REER) were obtained from the Bank for International
Settlements’ (BIS) database.

Figures 1 to 3 show how the share of foreign banks in each country’s
banking sector changed over the sample period. Foreign bank participation
has increased in almost all countries over the last decade, but a sharp ex-
pansion of foreign bank presence has been observed mainly in seven Eastern
European countries: the share of assets controlled by foreign banks in these
countries increased from less than 10% in 1994 to over 70% in 2011. On aver-
age, foreign banks hold more than half of the banking sector assets (54.85%)
in Emerging European countries, even though Russia and Turkey (which had
less than 20% foreign ownership in 2011) are also included in this region. The
average share of foreign banks in Asia is almost one-fifth that in Emerging
European countries. Latin American countries are less homogeneous in terms
of the share of foreign banks in their banking industry. In South Africa, for-
eign banks increased their share from less than 10% at the beginning of the
2000s to around 30% in 2004, and have stabilized at that level.!°

The descriptive statistics of the variables in the estimations are summa-

rized in Table 1. We measure the growth rate in consumption and the growth

9In a recent paper, Claessens and Van Horen (2014) provide the number of banks
that were fully controlled by foreigners in 137 countries between 1995 and 2009, based on
Bankscope data. However, the data on foreign bank presence in terms of market share are
for a limited time period, (2004-2009) and there are several missing data for most of our

sample countries, e.g. Chile, China, the Philippines, Russia, and Turkey.
10Since South Africa is the only country in Africa classified as a financially integrated

developing country by the IMF, to save space in Figure 1, we graph it with Latin American

countries.
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Fig. 1: Foreign Bank Assets to Total Assets in Latin America and Africa
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Fig. 2: Foreign Bank Assets to Total Assets in Emerging Europe
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Fig. 3: Foreign Bank Assets to Total Assets in Asia
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Table 1. Descriptive Statistics of Variables, 1998-2011.

Latin  Emerging South All
America  Europe Asia Africa  Countries
Growth Rate in GDP 3.66 3.90 5.14 3.25 4.17
(4.58) (5.25) (3.99) (1.86) (4.67)
Growth Rate in Consumption 4.31 4.60 4.85 3.77 4.56
(5.24) (6.98) (3.86)  (2.36) (5.62)
Growth Rate in Investment 7.51 8.07 4.70 5.50 6.84
(20.50) (20.75) (13.86) (6.61) (18.50)
Foreign Banks 40.24 54.85 11.40 16.94 37.16
(18.96) (32.08) (8.17)  (11.53) (29.77)
Private Credits to GDP 29.95 31.22 68.27  136.37 45.80
(20.79)  (19.98)  (44.72) (12.33)  (38.44)
Bank Concentration 67.26 61.25 60.94 87.03 63.74
(12.92)  (16.86)  (11.05) (4.18)  (15.03)
Trade Openness 45.80 98.23 85.49 56.78 79.68
(15.82)  (36.13)  (55.90) (7.14)  (44.43)
Capital Flows to GDP 3.53 5.53 2.26 1.66 3.91
(2.18) (7.17) (1.66)  (1.61) (5.05)
Unemployment Rate 8.82 10.20 5.78 24.59 9.17
(3.58) (3.70) (2.92) (1.61) (5.02)
Growth in Population 1.29 -0.32 1.47 1.57 0.68
(0.32) (0.73) (0.59)  (0.56) (1.04)
Years in Secondary School 5.82 7.11 6.14 5.00 6.42
(0.70) (0.86) (0.99)  (0.00) (1.05)
FEzxternal Debt to GDP 38.44 61.93 39.00 22.57 47.49
(20.62) (28.68) (24.65)  (3.83) (27.82)
Government to GDP 13.05 17.62 11.01 19.43 14.62
(3.45) (4.20) (2.24)  (1.20) (4.58)
Ezpected Life (years) 73.98 71.35 69.04 54.29 70.62
(2.43) (2.54) (3.94) (2.54) (4.88)
Inflation Rate 8.14 12.42 5.35 5.89 9.02
(8.03)  (23.45)  (5.50) (2.32)  (16.21)
Real Effective Exchange Rate — 109.11 89.84 92.67 95.36 95.71
(40.04)  (13.21)  (9.22) (13.91)  (23.75)
Local Crisis 4.44 2.67 7.62 0.00 4.44
(20.72) (16.16) (26.66)  (0.00) (20.64)

Notes: Standard deviations are reported below the mean values in parentheses. All figures

are in percentages except schooling and expected life. They are in years. Sources: World

Development Indicators (WDI) and Bank for International Settlements (BIS) databases.

Foreign bank shares are obtained from the banking associations and central bank web sites

of each country.
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rate in investment with the growth rate in real household final consumption
expenditure and the growth rate in real gross capital formation, respectively.
The average growth rates are high even though some countries experienced
local crises during the sample period, and the global 2008/2009 crisis hit
almost all countries in our sample. Although Asian countries had the highest
average annual growth rates in real GDP and real consumption during the
sample period, Emerging European countries had the highest average annual
growth rate in real investments.

The local crisis dummy variable is created using the dataset provided by
Laeven and Valencia (2012), and includes all systemic banking, currency, and
sovereign debt crises between 1998 and 2011. Some of the sample countries
experienced severe financial instability over the sample period. For example,
currency and financial crises hit Russia in 1998, Brazil in 1999, and Turkey
and Argentina in 2001.

Overall, trade openness, measured by the sum of imports and exports di-
vided by GDP, was high (79.68%) among the sample countries. Yet, higher
trade openness is mainly observed in Emerging Furope and Asia. It is also
worth mentioning that South Africa has the most developed financial system,
measured by the ratio of domestic private credits to GDP. There are signifi-
cant differences among the countries in each region in terms of their financial
intermediary development. For example, Chile had the highest average ratio
among Latin American countries (72.1%) during our sample period, whereas
it was only 14% in Venezuela. Emerging European countries were more
homogeneous, moving between 17.2% in Romania to 53.2% in Estonia. In
Asia, Pakistan had the lowest financial development level, (25.2%) whereas
Malaysia had the highest (124.9%). Although Asian countries show variation

in terms of the domestic private credit-to-GDP ratio, they are more homo-

15



geneous than other regions in terms of the average share of foreign banks

assets in their banking sector.

3 Empirical Findings

3.1 The relationship between Foreign Banks and Macroe-

conomic Volatility

In Table 2, we present the empirical results of the second-step estimations
that examine the relationship between foreign banks and macroeconomic
volatility. The dependent variable in the estimations is the macroeconomic
volatility measured by the absolute value of the deviations from the predicted
growth rates of real GDP, real consumption and real investment.

When we consider our model with no interaction between foreign bank
(Foreign) and financial intermediary development (FD) (Model I), we find
that foreign banks did not have any significant effect on the volatility of real
GDP and real investment in our sample period, but they did play a signifi-
cant role in increasing the volatility of real consumption. When we include
the interaction between foreign bank shares and the financial development
indicator (Model II), the foreign bank coefficients become negative and sig-
nificant and the coefficients of the interaction between foreign bank shares
and financial development are found to be positive and significant in explain-
ing all measures of macroeconomic volatility, (see Columns (2), (4) and (6)
of Table 2).

The estimated coefficients suggest that the relationship between foreign
banks and the growth rate volatility of different economic activities depends

on the level of financial intermediary development. For example, at low levels
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of financial development, an increase in foreign bank shares reduces GDP
volatility, but at high levels of financial development, an increase in foreign
bank shares increases GDP volatility. The financial development indicator
is entered in logarithmic form in our regression models. Therefore, using
the estimated coeflicients of Foreign and (Foreign x FD) in the GDP model
reported in Column 2 of Table 2, we find that if the level of bank credit to
private sector is 23.1% of the GDP (threshold value), the coefficient of for-
eign bank penetration on GDP volatility is zero. If the ratio of bank credit
to private sector over GDP is less (greater) than 23.1%, the estimated coeffi-
cients suggest that there is a negative (positive) association between foreign
bank penetration and GDP volatility. Similarly, using estimated coefficients
in the fourth and the sixth column, the threshold values of financial inter-
mediary development for the consumption and investment volatility models
are found to be 21.4% and 31.3%, respectively. As it can be seen in Table
1, the annual average level of bank credit-to-GDP ratio was 45.80% in our
sample countries between 1998 and 2011. Thus, our findings suggest that an
increase in foreign bank shares is expected to increase output, consumption
and investment volatilities on average. Nevertheless, these results should be
interpreted cautiously, given that this analysis does not indicate whether the

foreign bank coefficient at the average level is statistically significant or not.!!

1 To test whether the impact of foreign banks on macroeconomic volatility is signifi-
cant, we estimate the predicted coefficients of foreign bank participation at three different
levels of financial development: 25th, 50th, 75th percentiles of the financial development
indicator for the sample period. The predicted coefficients are presented in Table 4, with
the estimated foreign bank coefficients from Model III, which analyzes this relationship

during the global crisis period.
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3.2 The Relationship between Foreign Banks and Macroe-
conomic Volatility during the 2008 /2009 Crisis Pe-
riod

The relationship between foreign banks and volatility is found to be similar
for the whole period, including the crisis years, 2008 and 2009 (see Table 3).
The coefficients of foreign banks are negative and significant in explaining
consumption and investment volatility. The findings suggest that the damp-
ening effect of foreign banks on macroeconomic volatility continued in 2009
but no significant change in this effect was observed for 2008. The coefficients
of the interaction between financial development and foreign banks are found
to be positive and significant for the consumption and investment models and
they increase significantly in explaining the GDP and investment volatility
models for 2009. Because of two-way and three-way interaction variables
with foreign banks, it is not easy to observe the association between foreign
banks shares and macroeconomic volatility in this model.

The change in the signs of the foreign bank coefficient and the coefficient
of interaction between foreign banks and financial development indicator sug-
gests that the relationship between foreign bank share and macroeconomic
volatility is negative at low levels of financial development but positive af-
ter a certain threshold level of financial development. In particular, for the
whole sample, the threshold values for the financial development indicator
are calculated as 25.04%, 22.16%, and 29.28% of GDP, for output, consump-
tion and investment volatility, respectively. Considering the average level of
financial development (45.80%), these values reveal again that an increase in
foreign bank shares, on average, caused output, consumption, and investment

growth rates to become more volatile among our sample countries between
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Table 3. Results of Macroeconomic Volatility Estimations (Model IIT)

Private
GDP Consumption Investment
Foreign -2.506 -6.521 *** -21.365 *
(2.087) (2.494) (11.539)
Foreign x FD 0.778 2.105 *** 6.327 *
(0.602) (0.737) (3.599)
Foreign x Y2008 1.380 2.043 -3.128
(7.973) (9.128) (20.773)
Foreign x Y2009 -18.998*** -1.854 -41.712 **
(6.138) (14.953) (19.990)
Foreign x FD x Y2008 0.204 0.010 0.972
(2.017) (2.349) (5.890)
Foreign x FD x Y2009 4.939 *** 0.676 8.863 *
(1.597) (3.752) (5.279)
FD -1.732 -2.993 ** -2.857
(1.521) (1.374) (7.282)
FDx FD 0.188 0.332 * 0.052
(0.193) (0.184) (0.901)
Y2008 -0.954%* -0.911 -0.643
(0.475) (0.656) (2.515)
Y2009 2.232 ** 3.309 ** 8.237 **
(0.995) (1.574) (3.394)
Bank Concentration -0.009 -0.012 -0.025
(0.007) (0.010) (0.035)
REER -0.029*** -0.032 *F* -0.058
(0.007) (0.010) (0.036)
Intercept 5.963 ** 9.205 *** 19.994
(3.007) (2.645) (14.938)
Adjusted R? 0.170 0.216 0.065
F-statistics 3.55 H** 3.19 *** 2.46 *H*
p-value 0.000 0.000 0.005
N 307 307 307

Notes: The dependent variable is the macroeconomic volatility measured by the absolute

value of the deviations from the predicted growth rates of real GDP, real consumptions

and real investments. The numbers in parentheses are standard errors. *, % and * * x

denote statistical significance at the 10%, 5% and 1% levels, respectively.
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1998 and 2011.

We also calculate the threshold values for financial development in the
crisis years, although the coefficients of interaction variables between foreign
banks, financial development, and the year 2008 are found to be statisti-
cally insignificant. The corresponding threshold values are 3.15%, 8.31%,
and 28.67% in 2008 and 42.99%, 20.33%, and 63.61% in 2009 for output,
consumption and investment respectively. The average level of financial de-
velopment indicator in our sample was 49.31% in 2008 and 52.93% in 20009,
these findings suggest that foreign banks amplified macroeconomic volatility
in 2008 but helped smoothing investment volatility in 2009.

When the interaction variables are included in the model, one can plausi-
bly argue that it is not straightforward to identify the statistical significance
of the foreign bank coefficients. Therefore, we estimate the significance of
the foreign bank share coefficients on macroeconomic volatility at different
levels of financial intermediary development, mainly at 25th, 50th, 75th per-
centiles of this measure over the period analyzed in this study. The predicted
coefficients of foreign banks are reported in Table 4.

At the 25th percentile of financial intermediary development, we find that
foreign banks have a dampening effect on macroeconomic volatility, whereas
they increase macroeconomic volatility at the 75th percentile. However, only
three coeflicients are found to be significant (Model II): foreign banks signifi-
cantly reduce investment volatility at a low level of financial development and
increase GDP and consumption volatilities at a high level of development.
Although the signs of the predicted coefficients are similar in Model III, for-
eign banks are found to significantly amplify only consumption volatility at
high level of financial development.

The predicted coefficients of foreign banks during the crisis period are
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mostly consistent with the overall findings. An increase in the presence of
foreign banks is found to significantly magnify the volatility of GDP and con-
sumption growth rates for 2008, and volatility of GDP for 2009, at the 75th
percentile of financial development and significantly reduce the volatility of
investments at a low level of development in 2009. In general, the impact of
foreign banks on macroeconomic volatility at high level of financial interme-
diary development was higher during the crisis years 2008 and 2009 than in
the whole sample period.

With respect to control variables that are reported in Table 2 and 3, we
find that appreciation of real exchange rate, i.e., the goods become cheaper
in the international markets, has significant dampening impact on GDP and
consumption growth volatility. In general, bank concentration as measured
by the share of the assets of five largest banks does not have any significant

impact on macroeconomic volatility.

3.3 Regional Variation

Table 5 presents the results of Models IT and III with the region interac-

2 In these estimations, we exclude South Africa from the

tion variables.!
sample and investigate three regions, Latin America, Asia, and Emerging
Europe. When the results for the whole sample are examined (Model II),
the coefficients of foreign banks and the interaction between foreign banks

and financial development are found to be similar to the overall results in

12We estimate Model I by including the interaction between foreign bank shares and
region dummy variables. It is found that an increase in foreign bank shares significantly
reduces investment volatility only in Latin America. The coefficients of foreign banks
for other regions and other measures of macroeconomic volatility are not found to be

significant.
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Emerging European countries, that is, a negative and mostly significant coef-
ficient of Foreign, and a positive coefficient on the interaction term of foreign
bank penetration and financial development. The signs of these variables are
opposite in Latin America, that is, the coefficients of Foreign are positive and
the coefficients of interaction term with financial development are negative
in all models. None of the coefficients of foreign bank share-related variables
for the whole sample is found to be significant in Asia. These results sug-
gest that foreign banks have different effects on macroeconomic volatility in
different regions. Yet, there is still a point at which financial development
switches from holding volatility back to propelling forward it in real growth
rates. In particular, foreign banks are found to increase (decrease) macroe-
conomic volatility at low levels of financial development in Latin America
(Emerging Europe) but reduce (increase) it at high levels.

The control variable coefficients are similar to the estimations without
regional variables. Real exchange rate is found to reduce macroeconomic
volatility significantly, whereas bank concentration is not found to affect
volatility significantly. Although financial development is not found to be
significant in explaining output and investment volatility, it has a significant
smoothing impact on consumption volatility. However, we find a non-linear
association between consumption volatility and financial development, that
is, too much finance might lead to consumption volatility amplification.

In 2009, GDP and consumption volatilities were significantly higher than
in other years. Although the volatility in 2008 was lower than other years, it
is found to be significant only in explaining output volatility. However, we
do not observe any significant difference in macroeconomic volatility among
regions in the crisis years.

As mentioned above, it is not straightforward to infer the impact of for-
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eign banks during the global crisis years in each region by examining the
coefficients of foreign-bank-related variables (Model III). We found that the
coefficients of foreign banks significantly increased for 2009 in Asia and the
coefficients of interaction between foreign bank shares and financial inter-
mediary development indicator declines for 2009 in this region. Except for
this observation, we did not find a consistent relationship in the estimated
coefficients. Therefore, we estimate the coefficients of foreign banks at the
25th, 50th, and 75th percentiles of financial development in each region and
in each year.

Table 6 presents the coefficients of foreign banks at different levels of
financial development in each region for the whole sample period and specif-
ically for each year during the global crisis period. Although it is found
that foreign banks reduce the volatility of GDP growth rate in all regions
regardless of the level of financial development, the coefficients are found
to be significant at the 75th percentile in Latin America, and at the 25th
and 50th percentiles of financial development in Emerging Europe and Asia.
No significant impact of foreign banks shares on consumption volatility is
observed for the whole sample period. The coefficients of foreign banks in
the investment volatility models indicate that although foreign banks did not
appear to affect investment volatility in Asia during the sample period, they
reduced investment volatility significantly at the 25th percentile of financial
development in Emerging Europe. Moreover, foreign banks appeared to re-
duce the volatility of real investments in Latin America significantly during
the whole sample period at all three levels of financial development.

The significant volatility-reducing role of foreign banks in Latin American
countries can be explained by the nature of foreign bank behavior in this

region. As highlighted by Moguillansky et al. (2004), foreign banks in Latin
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Table 6. (continued)

Investment Growth Volatility

Model IT Model 11T
25th 50th 75th 25th 50th 75th
Latin America -7.932 * -11.695 **  -18.160 ** -6.556 -10.842 * -18.206 **
(4.312) (5.160) (7.793) (4.736) (5.558) (8.293)
Asia 3.237 0.483 -5.132 -8.113 -6.784 -4.075
(16.542) (11.749) (12.923) (13.053) (8.471) (11.487)
Emerging Furope  -6.284 * -3.040 -0.133 -5.762 * -2.714 0.018
(3.241) (3.031) (3.504) (3.421) (3.267) (3.999)
2008
Latin America -8.858 -9.546 -5.154
(9.785) (9.811) (10.283)
Asia 47.163 27.389 -31.513
(34.140) (26.522) (22.044)
Emerging Europe -5.592 -1.818 1.632
(7.927) (5.810) (4.978)
2009
Latin America -26.358 ¥*  -29.681 **  -29.925 **
(13.358) (13.565) (13.912)
Asia 55.331 * 30.972 -23.575
(28.356) (23.992) (31.111)
Emerging Europe -12.870 -8.084 -4.529
(10.103) (8.763) (8.411)

Notes: We use the 25, 50 and 75 percentiles of financial intermediary development values
in each region. We take the corresponding values in 2008 and 2009 in each region
separately in estimating the coefficient of foreign banks for crisis years and different

regions. Standard errors are in parentheses.
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Latin America have more conservative risk evaluation systems than their local
counterparts. Since their entry, foreign banks have not had a very significant
effect on the cost of capital of domestic banks in Latin America, and hence
they have not created much competitiveness pressure for local banks. More-
over, these banks are less vulnerable to the region’s domestic cycles as their
effective exposure is very small in relation to their global diversification. For
most of the region’s economies, half or more of all foreign banks financing
is denominated in local currency. Considering these factors, it is conceiv-
able that foreign banks in Latin America helped smoothing macroeconomic
volatility especially investment volatility over the whole sample period.
During the global crisis years, the impact of foreign banks on macroeco-
nomic volatility in 2009 was different than in 2008. In general, we do not
observe a significant impact of foreign banks on output, consumption, or in-
vestment volatility in 2008. The only exception is Asia, where at the 25th
and 50th percentiles of financial intermediary development, the foreign bank
shares significantly increased output volatility. In Asia, most lending during
2008/2009 was conducted by domestic banks, which in turn funded their op-
erations by borrowing from foreign banks. As Chen and Wu (2014) show,
in 2008, average credit growth rate slowed down in Asia more than 40%,
which also decreased credit provisions by domestic banks. Even though a
more severe credit crunch occurred in Emerging Furope in 2008, our findings
suggest that the macroeconomic impact of the decline in credit supply in
Asia contributed to a significant output volatility in 2008 among countries in
that region with low or medium level of financial intermediary development.
Our findings showed different effects of foreign banks in 2009. Similar to
overall findings, foreign banks in Latin America helped significantly reduce

investment volatility in 2009, regardless of financial development level and
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reduce output and consumption volatilities at the 25th and 50th percentile
development levels. Unlike Latin America, foreign banks in Asia increased
macroeconomic volatility at the 25th percentile but reduced volatility at
the 75th percentile of financial intermediary development. Interestingly, for-
eign banks in Emerging Europe did not significantly propel macroeconomic
volatility even in 2009. As emphasized earlier, Emerging Europe is different
than the other regions. This region includes countries with the highest foreign
bank shares and the countries, such as Latvia, which experienced the largest
decline in GDP in 2009. However, in terms of financial depth, some Asian
countries are far more developed than those in Emerging Europe and Latin
America. For example, the largest leaps in financial development in Asia
took place in China, Malaysia and Thailand and their private sector credits
were around 120% of GDP between 1998 and 2011. Among these financially
well-developed economies (in the 75th percentile), China and Malaysia rep-
resent two extreme cases in terms of total foreign bank claims as a percent of
GDP, that is, they were the highest in Malaysia and the lowest in China. De-
spite relatively large foreign bank claims in Malaysia, deleveraging pressures
associated with troubles in European banks did not create large vulnerability
in that country. In fact, several factors worked against pressures for banks
to deleverage from Malaysia, for example, their experience with past crises,
large local-currency bank content (around 60%),'* mandatory local incorpo-
ration of all commercial banks and relatively fewer claims of Eurozone banks
in Malaysia relative to other regions. Despite the smaller presence of foreign
banks, the nature of banking activities in China has some similarities with

Malaysia especially in terms of credit and deposit denominations. Didier

BThere has been a dramatic increase in the local currency share of foreign claims in

Malaysia over the last two decades (see IMF country report, 2014).
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and Schmukler (2014) document that foreign currency loans in total loans
and foreign currency deposits in total deposits were around five percent in
China between 2000 and 2009. Considering these factors, it is conceivable
that foreign banks in financially developed Asian countries helped insulate
these countries from output and consumption volatility especially in 2009.

The foreign bank coefficient in the investment volatility models indicate
that foreign banks reduced the volatility of real investments in Latin Amer-
ica significantly during the whole sample period, including 2009, regardless
of their financial intermediary development level. These findings can be ex-
plained by the results of Cull and Martinez Peria (2013) who report that
the credit growth rate of foreign banks in this region in 2008 was signifi-
cantly more than that of domestic banks although no significant change was
observed in 2009. Even though the coefficients are negative for 2008 at all
levels of financial development, they are not found to be significant. They are
also found to have no significant effect on investment volatility in Asia even
during the crisis period except for 2009 at the 25th percentile of financial
development. Although no significant effect of foreign banks is observed in
Emerging FEuropean countries during the global crisis period, these countries
seemed to reduce investment volatility at a low level of financial development
during the sample period.

In summary, our findings indicate that between 1998 and 2011, foreign
banks significantly reduce the volatility of GDP in Latin America at high
levels of financial development, in Asia at low and moderate levels of devel-
opment, and in Emerging Europe at a low level of development, controlling
for banking concentration, financial development, crisis years, and foreign
exchange volatility. Although foreign banks did not appear to significantly

affect consumption volatility in any region, they seemed to reduce investment
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volatility in Latin America regardless of the country’s development level and
reduce it in Emerging Europe at low levels of financial development. During
the crisis years, foreign banks seemed to reduce the volatility of GDP and its
components at high levels of financial development in Latin America in 2009
and in Asia in 2008 and 2009, but seemed to increase GDP volatility in Asian
countries at low and moderate levels of financial development in 2009. Of all
countries, the global crisis most affected Emerging European countries, but
foreign banks were not found to contribute significantly to macroeconomic

volatility in this region during the crisis.

3.4 Robustness Checks

We employ three robustness checks to identify whether our results are consis-
tent.'* First, we use the squared value of residuals rather than absolute value
of residuals from the standard growth model as our dependent variable in the
second step (Table A.2, Panel A). The findings are similar to main results.
An amplifying impact of foreign bank shares on macroeconomic volatility
is observed at high levels of financial intermediary development, whereas a
significant and dampening effect is observed at a low level of financial devel-
opment only in the model explaining investment volatility. Foreign banks are
found to have increased consumption volatility in 2008 and GDP volatility
in 2008 and 2009 at 75th percentile of financial development.

Second, in order to account for possible endogeneity bias, we follow the

instrumental variable (IV) approach and use a measure of institutional dis-

14In the Appendix, we report the predicted coefficients of the foreign bank variable
using different models at the 25th, 50th, and 75th percentiles of financial intermediary
development for each robustness tests. Tables A.2. and A.3. present the estimated

coefficients of foreign banks for the whole sample and for the three regions, respectively.
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tance based on legal origin, as in Detragiache et al. (2008), and the lagged
ratio of foreign bank assets to total assets.!® At the 25th, 50th, and 75th
percentiles, we find that foreign banks amplified macroeconomic volatility
regardless of the measure used (Table A2, Panel B). In 2009, they reduced
the volatilities of GDP and investment significantly at low levels of financial
development, and in 2008, increased the volatilities of GDP and consumption
at high levels of development.

Third, we define volatility by the standard deviation of the growth rate
rather than by the absolute value of residuals from the standard growth
model, and estimate our models using OLS and IV estimations.!® In these
estimations, the number of observations decreased to 120, and we cannot
analyze the association between foreign bank presence and macroeconomic
volatility during the 2008/2009 crisis due to the computation of standard
deviations with three-year rolling windows. As it is seen in Panel C of Table
A.2.; an increase in foreign bank shares is found to increase the standard
deviation of the growth rate of consumption. Consistent with the main find-
ings, foreign banks are found to increase consumption volatility at the 75th
percentile development level. Moreover, it is found that although foreign

banks increase the standard deviation of growth rates in GDP, consumption

15There are four legal origins in the countries analyzed in this study namely English,

French, German and socialist countries.
16The models used in these estimations are different from the models we use in the

other estimations. The dependent variable is the standard deviation of GDP, consump-
tion, or investment growth rates over three years. Since only one model is estimated for
each measure of macroeconomic volatility, the variables included in the original first-step
estimation are included in the standard deviation model. We control for trade openness,
foreign investments, unemployment rate, population growth, government expenditures,
inflation, variability in inflation, bank concentration, volatility in real exchange rate, fi-

nancial intermediary development, and lagged growth rate.
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and investments, only coefficients explaining the volatilities of consumption
and investment at high levels of development are significant.

The results of the robustness checks for regional models are, in general,
consistent with the main findings. The predicted coefficients of foreign bank
shares with their p-values are reported in Table A.3. in the appendix. For
Latin American countries, we observed that foreign banks seem not to sig-
nificantly affect GDP and consumption volatility but to reduce GDP and
investment volatility for the whole period, including the crisis period in 2009.
However, foreign banks in Asia reduced GDP volatility at low and moderate
levels of financial development. During the crisis in 2009, they were found
to increase of GDP and consumption volatilities at the 25th and 50th per-
centiles of financial development but decrease it at the 75th percentile. In
general, our robustness estimates indicate that foreign banks did not sig-
nificantly affect macroeconomic volatility in Emerging European countries

during the sample period.

4 Conclusion

In this paper, we examine the association between macroeconomic volatil-
ity and foreign bank presence using a sample of 24 emerging-market coun-
tries over the period 1998 to 2011. We focus on the global crisis period of
2008/2009 to assess whether banks with a higher degree of foreign ownership
helped these economies reduce output, consumption and investment growth
volatilities. Our empirical findings show that foreign banks, in general, did
not have a significant effect. Yet, they did play a role in amplifying output
and consumption growth volatilities in countries with the higher levels of fi-

nancial intermediary development and in mitigating investment volatility in
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countries with the lower levels of financial development.

We also document that foreign banks increased output growth volatility in
2008 and 2009, and consumption volatility in 2008 at high levels of financial
intermediary development, but helped reducing investment volatility at low
levels of financial development in 2009. In normal times, foreign banks are
expected to buffer idiosyncratic shocks or country-specific shocks more easily,
but since they may have less space for diversification in the case of a large-
scale shock or highly correlated shocks, we argue that they may lose their
ability to absorb extreme shocks. Our findings seem to partly support this
argument for crisis years, but for normal times, the smoothing effect of these
banks on macroeconomic fluctuations seems to be mostly valid for emerging
economies at low levels of financial development.

We also show that the significance of the effect of foreign banks on macroe-
conomic volatility is not homogeneous across regions and changes with fi-
nancial development levels for the sample period. When the financial crisis
erupted, economic activity in Emerging Europe was hit harder than any other
emerging markets. However, although this region had a deeper credit crunch
and broader financial swings than other regions, our findings show that for-
eign banks in this region did not become a significant source of macroeco-
nomic volatility during the global crisis. On the other hand, in 2009, in
Latin America these banks appeared to help significantly smooth macroe-
conomic volatility whereas in Asia, they increased output, consumption and
investment volatility at low levels and decreased at high levels of financial
development.

Several policy lessons can be learned from our analysis. First of all, a
growing share of foreign banks may be a mixed blessing. As shown by Bruno

and Hauswald (2013), by reducing lending inefficiencies foreign banks con-
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tribute to the overall financial development of local economies. However,
it seems that foreign bank penetration in financially developed economies
contributes positively to macroeconomic volatility in emerging economies.
There is evidence that a large foreign bank presence leads to low domestic
bank profitability and high provisioning for bad loans by domestic banks in
emerging countries (see, e.g., Claessens et al., 2001). Thus, increasing fi-
nancial risk from competition with foreign banks must be monitored more
closely in emerging economies. It is well documented that foreign banks al-
low easy access to abundant foreign-currency financing in emerging markets.
Our analysis shows that in the regions where foreign banks funded them-
selves through domestic deposits and provided loans denominated in local
currency, foreign banks were found to help mitigate macroeconomic volatil-
ity, as observed in Latin America. Thus, the second lesson drawn from our
study can be to place some limits on foreign currency exposure or foreign-
currency-denominated lending in emerging economies with high foreign bank

penetration.
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Table A.1. First Stage Growth Panel Regressions

Dependent Variable: Growth in Real

Private
GDP Consumption Investment
Intercept 40.464 112.015 316.857
(64.697) (85.569) (320.313)
Trade Openness 6.656 *** 6.501 F** 28.185 ***
(1.370) (1.782) (6.796)
Capital Flows to GDP 0.028 0.039 0.038
(0.047) (0.062) (0.234)
Unemployment Rate -0.279 *** -0.504 F** -0.420
(0.100) (0.133) (0.480)
Growth in Population 0.017 0.003 1.218
(0.836) (1.105) (4.141)
Years in Secondary School 4.445 -1.401 -7.838
(5.304) (7.019) (26.300)
External Debt to GDP -3.172 Hk* -3.785 KxX -10.070 ***
(0.695) (0.906) (3.374)
Government to GDP -0.517 -3.625 % 5.836
(1.435) (1.895) (7.132)
Log(Ezxpected Life) -13.181 -23.714 -86.586
(14.659) (19.362) (72.599)
Log(1+Inflation) -4.393 ek -8.439 Rk -14.231 **
(1.317) (1.698) (6.579)
Local Crisis Dummy -5.131 *** -4.863 K -23.702 ***
(0.912) (1.204) (4.519)
Log(Growth)' 0.098 * 0.135 ** -0.052
(0.054) (0.053) (0.056)
Year and Country Fized Effects Yes Yes Yes
Adjusted R? 0.555 0.462 0.304
F-statistic 10.180*** 7.310 Fk* 4.210 ***
N 355 355 355

Notes: For the consumption and investment growth models, lagged levels of real consump-

tion and investment are used respectively. The numbers in parentheses are standard errors.

%, ¥+ and * % * denote statistical significance at the 10%, 5% and 1% levels, respectively.

The coefficients of country and year fixed effects are not reported to save space.
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