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Non technical summary

This paper reviews two major puzzles in international macroeconomics. According to
the Lucas Paradox (Lucas, 1990) net capital moves “uphill” from poor to rich countries
and, correspondingly, from a dynamic perspective, the Allocation Puzzle (Gourinchas
and Jeanne, 2007) argues that capital flows to emerging markets are not only low by
size but are allocated to countries that grow less than other emerging markets. Thus,
both phenomena are in contrast to what we expect according to the neoclassical theory.
The paper provides new empirical evidence on these issues with a special focus on the

€uro arca.

Our analysis does not provide evidence in favour of these puzzles. Rather, based on a
sample of industrial countries and emerging markets from 1990 to 2011 net capital
flows are directed from rich to poor and fast growing economies as it is expected by
neoclassical theory. The negative link between income and net capital inflows is
strongest in the countries of the euro area, which results first of all from the intra euro
area capital flows. The relationships are strengthened by the introduction of the euro.
Even in a period of financial stress, the “downhill” flow of capital prevails although it is

dampened to some extent.

If at all, there is empirical evidence for the Lucas Paradox and for the Allocation Puzzle
to hold for emerging market economies, at least at first sight. However, if we control for
the fact, that the model assumptions of the theory are not perfectly given both the Lucas
Paradox and the Allocation Puzzle “disappear”. More precisely, empirical findings and
theoretical underpinning are completely in line if we allow fundamentals to differ
among economies - for example the supply of human capital, institutional quality and
total factor productivity - and account for financial markets’ imperfections. Thus, based
on the results of the underlying analysis, net capital flows are “seemingly” puzzled if

important driving forces of capital flows are not sufficiently taken into account.

However, the strong return-driven capital allocation according to income and growth
differentials within the euro area might induce specific vulnerabilities. In particular,
based on optimistic growth expectations excessive capital inflows to poorer countries
could be followed by bubbles and real appreciations, or, in the worst case, by capital
reversals. Furthermore, although financial stress works in favour of “safe haven
considerations” euro area capital flows were over the estimation period less diverted
towards home markets in response to higher global market volatility. This might be
favourable from a risk diversification and hedging perspective, however, could increase

high external positions and financial vulnerabilities in times of financial stress.



Nicht-technische Zusammenfassung

Das Papier untersucht zwei wichtige Puzzles der Internationalen Makrodkonomik.
Gemadl Lucas Paradox (Lucas, 1990) fliet Nettokapital “uphill”, d.h. von drmeren in
die reicheren Volkswirtschaften. In entsprechender Weise zeigt das Allocation Puzzle
(Gourinchas and Jeanne, 2007) davon auf, dass die Nettokapitalfliisse in die Authol-
lander nicht nur vom AusmaB} her gering sind, sondern auch denjenigen Volks-
wirtschaften zuflieBen, die weniger schnell wachsen als andere. Daher stehen beide
empirische Phdnomene nicht im Einklang mit den Aussagen der neoklassischen

Theorie.

Insgesamt bestdtigt die Untersuchung das Vorliegen der Puzzles nicht. Basierend auf
einem Datensatz wichtiger Industrie- und Autholldnder von 1990 bis 2011 kommt die
Analyse vielmehr zu dem Schluss, dass das Kapital netto von den reichen in die
armeren und schneller wachsenden Volkswirtschaften flieBt wie es den Vorhersagen der
neoklassischen Theorie entspricht. Der negative Zusammenhang zwischen Einkommen
und Nettokapital ist am stdrksten in den Volkswirtschaften des Euroraums, in erster
Linie hervorgerufen durch die Kapitalallokation innerhalb des Euroraums und verstarkt
durch die Einfiilhrung der gemeinsamen Wihrung. Selbst in Perioden finanzieller

Verwerfungen fliet das Kapital “downhill”, wenn auch in schwicherem AusmaB.

Empirische Evidenz fiir das Lucas Paradox und das Allocation Puzzle besteht allenfalls
in  Aufhollindern. Wird allerdings beriicksichtigt, dass die Annahmen des
neoklassischen Modells, insbesondere in einem Catching-Up-Kontext, nicht gegeben
sind, so ,,verschwinden* die beiden Phinomene. Insofern stehen Empirie und Theorie
nicht mehr im Widerspruch zueinander, wenn die empirischen Untersuchungen fiir
Unterschiede in den Fundamentaldaten, wie z.B. die Ausstattung mit Humankapital, die
institutionelle Qualitdt und die Produktivititsentwicklung, aber auch fiir Unvoll-
staindigkeiten der internationalen Finanzmirkte kontrollieren. Auf Basis der vor-
liegenden Ergebnisse handelt es sich beim Lucas Paradox sowie beim Allocation Puzzle

somit um ,,Scheinphdnomene*.

Die ausgeprégte ertragsorientierte Allokation von Kapital im Euroraum geht mit ver-
schiedenen Risiken einher. Basierend auf optimistischen Wachstumserwartungen kon-
nen exzessive Kapitalfliisse in &rmere Volkswirtschaften mit Blasen, realer Aufwertung
und im schlimmsten Fall mit einem abrupten Wegfall der Kapitalstrome einhergehen.
Obwohl Verwerfungen auf den Finanzmérkten die Bedeutung “sicherer Hiafen” stérkt,
war der Home Bias in Folge zunehmender globaler Unsicherheit im Euroraum geringer
als im Rest des Samples. Aus Sicht der Risikodiversifikation erscheint dies zwar

sinnvoll, es diirfte die Anfdlligkeit gegeniiber externen Entwicklungen aber erh6hen.
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This paper examines the Lucas Paradox and the Allocation Puzzle of international capital flows
referring to a panel data set of EMU countries and major industrialized and emerging
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stress, the neoclassical behaviour of financial flows is to some extent dampened.
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1 Introduction

In a recent paper, the Bank of England predicts a substantial rise in international capital
flows relative to world GDP in the years to come.” At the same time, the pros and cons
of financial globalization are intensively debated.’ In particular, in response to the
financial crisis, a high degree of financial integration has been blamed for making
countries vulnerable to the volatile risk appetite of international investors, promoting
contagion effects and, eventually, giving rise to financial turbulences.* Most recently,
some highly indebted European peripheral countries have suffered strong capital flow

reversals, jeopardizing the stability of the euro zone as a whole.

In this context, it is especially important to understand the underlying driving forces of
capital flows and how capital is distributed among economies. Standard conceptions of
international finance assume that liberalized capital markets allow for international
consumption smoothing, risk sharing and an efficient allocation of capital. As in
emerging markets rates of return are higher and growth prospects better, they should
experience higher investment and lower savings than industrialized countries. Thus,
economic theory suggests capital flows from rich to poor economies (“downhill”’) and
countries experiencing a rapid catching-up process should record current account
deficits.

However, the empirical evidence is ambiguous. Lucas (1990) stressed that capital flows
do not always comply with the predictions of standard neoclassical growth models. At a
global level, capital moves “uphill” from poor to rich countries rather than the other
way round (Lucas Paradox). Correspondingly, from a dynamic perspective, Gourinchas
and Jeanne (2007) pointed out that capital flows to emerging markets are not only small
by size but they are also predominantly allocated to countries that grow less than others
(Allocation Puzzle).

Different strands of the literature explain the empirical failure of the neoclassical theory
by referring to the omission of fundamental factors of production or to financial market
imperfections based on the idea that differences in the production function affect the
return on capital and market failures hamper the inflow of capital to the extent proposed
by theory. Indeed, some authors illustrate that if additional explanatory factors are taken
on board the puzzle disappears. So far, the empirical analysis mainly focuses on
institutional aspects (Alfaro et al., 2008; Alfaro et al., 2011; Reinhard, Ricci and
Tressel, 2010; Ju and Wei, 2010).

2 See Speller et al. (2011).
See Kose et al. (2009), Obstfeld (2009).
Episodes of strong capital inflows coincidence very often with financial turmoil (see Reinhart and Rogoff, 2009).
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In the euro area, however, empirical evidence seems to be more in line with the
predictions of the neoclassical theory, i.e. more mature countries providing funds for
catching-up economies since the mid-1990s. Significantly higher cross-border capital
flows in the EU than in other regions of the world are the consequence. One side of
these flows is that financial integration is more pronounced in a monetary union, and the
resulting imbalances are just an indicator of how well it works (Ahearne et al. 2007,
Blanchard and Giavazzi, 2002; Abiad, Leigh and Mody, 2007; Herrmann and Winkler,
2009). The financial crises revealed, however, that a high degree of financial integration
does not per se imply an efficient allocation of capital. Thus, the other side of the coin is
that euro area members might have borrowed at too favourable terms based on too
optimistic expectations and have underestimated the risks inherent to a convergence
process (Frenkel and Goldstein, 1996; IMF, 2012).

In this study, we examine the Lucas Paradox and the Allocation Puzzle of international
capital flows using to a panel data set of European countries as well as major
industrialized countries and emerging markets. We attempt to shed light on the question
to what extent the neoclassical theory holds particularly in the euro area. In other words,
we verify whether the European economies are similar enough in their factors of
production and whether frictions in cross-border capital flows are sufficiently low to let

an equalization of returns work.

The research project goes beyond the literature in three respects: First, we place special
emphasis on the euro area and refer to the whole sample including all countries and
different subsamples in comparison. Second, if we find evidence for the Lucas Paradox
and the Allocation Puzzle for some subsamples we verify whether differences with
respect to fundamental factors and variables representing the degree of financial
integration are able to dissolve the puzzle. Third, we analyse how the financial crises

changed the pre-crisis capital flow structure.

The paper is structured as follows: In Section 2 we review the literature. In Section 3 we
show a simple correlation analysis on the relationship between the net capital inflow
and the GDP per capita/GDP growth rate with respect to different regional boundaries.
In Section 4 we explain how we account for the euro area and outline the empirical
approach. In Section 5 we present the results. In Section 6 we describe the political

implications of our findings and conclude in Section 7.



2 Literature Review

In a neoclassical framework liberalized capital markets ensure an efficient allocation of
capital and imply that investment should take place in ex-ante (before capital inflows)
capital scarce economies with higher rates of return. Thus, capital should flow
“downhill”. This arises from a static framework without significant frictions, sufficient
homogeneity of production factors and free flow of technology across borders.
Extending this setting to an inter-temporal framework with exogenous technological
change, countries with lower GDP per capita experiencing a rapid catching-up process
with better growth prospects should record low net savings, substantial current account
deficits and a net inflow of capital. As a result, countries are expected to converge in per
capita income which goes along with a convergence of their marginal product of capital,

because both are driven by the convergence in the capital intensity in production.

However, the data do not provide unambiguous evidence that on a global scale capital
flows from rich (capital abundant) to poor (capital scarce) countries (Lucas Paradox)
and to countries that grow faster than others (A/location Puzzle). The literature explains
this paradoxical behaviour of capital flows by the fact that the underlying assumptions
of the neoclassical theory do not hold in reality. Market failure or distortions might
hamper an efficient allocation of capital and, thus, the inflow of funds to poor and fast-
growing economies is lower than proposed by the neoclassical model. According to
Alfaro et al. (2008) theoretical explanations are often divided in strands stressing

fundamental factors of production and those stressing capital market imperfections.

Lucas (1990) showed that fundamental factors explain the bulk of the “puzzle”.
Although the marginal product of capital in India should have been 58 times of that in
the United States in 1988 according to the neoclassical model, taking into account
differences in human capital shrinks the “puzzle” enormously. As a result, the marginal
product of capital in India is only 5 times as high as in the United States.’ Thus, if we
control for human capital formation the return from investing in poor countries is lower
than what we expect according to their low capital labour ratios. Or, vice versa, human-
capital formation in richer countries promotes investment in countries with an already

larger stock of capital.

Caselli and Feyrer (2007) conclude that international financial markets do a very

efficient job at allocating capital across countries. Low capital-labour ratios in

> Lucas further argued that the remaining difference can be explained by the external effect on the
productivity of every worker that is exerted by his co-workers. Lucas dismisses capital market
imperfections (like the expropriation risk) as reason for the uphill-flows before 1945 arguing that today’s
developing countries have been colonies of richer countries what made them subject to the same law.
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developing countries are rather due to a low share of reproducible capital (compared to
land and natural resources) and high prices for capital goods relative to consumption
goods. Their computed returns to capital differ among countries if (i) only capital and
labour are considered as factors of production® and (ii) prices of capital goods are
assumed to be the same in all countries. Relaxing these two assumption yields a
marginal productivity of capital which is fairly equalised among countries. In
consequence, Caselli and Feyrer give support to omitted factors, i.e. non-reproducible

capital, and market imperfections in that the relative prices of capital goods differ.

Alfaro et al. (2008) present evidence that the quality of institutions matters for
differences in per-capita inflows of capital. They argue that their measure of
institutional quality renders the GDP per-capita variable insignificant and, thus, explains
the Lucas Paradox. Institutional differences as a reason that hampers the equalization of
capital returns are also illustrated by Acemoglu et al. (2002), Lothian (2006) and
Papaoiannou (2009).” Eichengreen (2003), instead, focus on the different institutional
capacity to use technologies. Shleifer and Wolfenzon (2002) argue that a different
degree of investor protection hinders an equalization of interest rates while Razin and

Sadka (2004) refer to a lumpy setup cost of international investment.

The second line of explanations, namely imperfections in the (international) capital
market, is directly reflected in capital controls. Reinhart, Ricci and Tressel (2010) show
that, the correlation between the current account balance and the initial level of
development depends on the degree of capital account openness. They emphasize that if
capital controls are taken into account standard neoclassical theory holds mainly for FDI
and portfolio equity investment: in countries with an open capital market capital flows

from richer to poorer countries.

Reinhard and Rogoff (2004) argue, that the differentials in the marginal productivity of
capital are small, and that it is not necessarily a human capital spillover that brings
about the equalization in returns (net, after subtracting all costs of transaction and risk);
trade in goods might do the job or institutional differences among countries. In
particular, as the odds of non repayment are as high as 65% for some low income
countries Reinhard and Rogoff stress country default risk as reason for the small inflows

in developing countries.

% There is no differentiation between reproducible capital and non-reproducible capital (land, resources).

7 Ju and Wei (2010) conclude that an inefficient financial system and bad corporate governance can be
bypassed by two-way capital flows as financial globalization is a substitute for domestic institutional
reforms. A bypass-effect of domestic institutions is also detected by Desai and Dhammika (2007) that
conclude that international capital flows are biased to avoid higher taxes the home country as well as
weak investor protection in the host country.



Gourinchas and Jeanne (2007) support the view that domestic distortions play an
important role in their dynamic version of the puzzle. They calculate capital wedges that
can be interpreted as credit market imperfections and expropriation risk. The estimated
average capital wedge is substantial (11.6%) and the wedges decrease strongly with per
capita income. Based on these wedges, the ratio of the actual and the predicted capital
stocks in developing countries for the initial period of their sample (1980) is 0.98. Thus,
taking into account the imperfections, the marginal productivity of capital is almost

equalised among countries.”

Kalemli-Ozcan et al. (2010) argue that frictions associated with national borders must
be behind the Lucas Paradox. They show that within the United States, i.e. under the
same institutional setting, capital flows in the right direction. Their frictionless open-
economy model predicts that capital should flow into high-growth states. Indeed,
according to the empirical analysis within the United States, the observed capital flows

are consistent with these predictions.’

According to Gertler and Rogoff (1990) asymmetric information are a more subtle form
of capital market imperfections. They are endogenous and depend on the country’s
stage of development: more developed countries are less adversely affected as they are
more suited to provide self-funding. Credit rationing is therefore more likely to restrict
investment in less developed countries. Likewise, asymmetric information of investors
is stressed by Gordon and Bovenberg (1996) as a reason for non converging real interest
rates. Credit frictions are highlighted by Stulz (2005)."° Obstfeld and Rogoff (2000)
introduce costs of international trade as an alternative argument to explain the Lucas
Paradox. Finally, Obstfeld and Taylor (2004) stress diversification aspects which

provide an incentive to invest in more sophisticated developed countries as well.

In a nutshell, the literature provides evidence that the Lucas Paradox as well as the
Allocation Puzzle is an empirical phenomenon which loses relevance if we take into
account that the assumptions of the neoclassical model are simplifying and therefore not
perfectly given in the real world. Keeping the qualification in mind, in the following
section we present descriptive statistics of net capital flows with a particular focus on

the euro area.

¥ Likewise, Prasad, Rajan and Subramanian (2007) pointed out that “risk adjusted returns may be much
lower than the anticipated rate of return on the basis of the relative scarcity of capital and relative
abundance of labour”.

? However, the paper does not add too much to the question why capital flows uphill between countries,
since all other explanations (institutions, human capital spillovers, expropriation risks) are ruled out by
the theoretical frame and the choice of the United States as unit of observation.

' If sovereign states and corporates pursue their own interests at the expense of outside investors return
on investment is lower given the cost of this so called “twin-agency” problem.
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3 International Capital flows — Descriptive Statistics

The first glance at international capital flows in advanced and emerging market
countries yields a very small negative correlation between the net capital flows to an
individual country and the per capita income of that country.'' Thus, our simple
correlation analysis does not confirm the so called Lucas Paradox. If anything, it
indicates that based on our large dataset capital tends to flow from rich to poor countries
as it is expected by the neoclassical theory (Chart 1). At the utmost, the Lucas Paradox
seems to be relevant for emerging market economies where the correlation is almost
zero (also negative — 0.3) (Chart 2) or slightly positive (0.1) for private flows. By
contrast, the negative correlation between net capital flows and the per capita income

prevails in the more advanced industrial economies (Chart 3 )12

Restricting the dataset to European countries reveals that capital flows behave much
more “neoclassical” than what we observe on a worldwide basis, i.e. the net flows of
capital into European countries are the higher the lower is their income per capita. This
regularity persists even if we consider not only long-term members of the EU (EU 15)
but also include emerging European countries (EU 27). Thus, the outcome is not only
due to the fact that most European countries are relatively well advanced. The
neoclassical relationship which implies that capital flows from countries with higher per
capita income to poorer countries is strongest in EU countries that have joined EMU
(Chart 4). On average, after the introduction of the EMU there is a negative correlation
of 0.6 between the net capital inflows and per capita income revealing that the Lucas

Paradox is not a relevant issue."

The data indicates that within the euro area, capital flows behave “more neoclassical”
than what we observe on a worldwide level. While empirical studies on capital flows, so
far, do not explicitly take into account specific European characteristics, our results are
basically in line with the current account literature. In their seminal paper Blanchard and
Giavazzi (2002) already found a strengthened relationship between the current account
balance and the income per capita over time, while the link was strongest in the euro

area. Moreover, the widening of the current account positions in the EU was to a large

" This analysis is based on IFS data. Yearly data is transformed into 4- year- averages. The observation
period goes from 1990 to 2011. Per capita income is measured as the level of per capita income one year
before the start of the period under review (see Section 4 as well as the Annex for details on the data).

2 Economies are grouped as industrial countries if they are OECD member countries. All remaining
countries belong to the emerging markets group (see the Annex for a list of OECD members and non-
OECD countries in the sample).

'’ These results do not change substantially if we take into account a much longer dataset from 1970 to
1990 and, thus, take into account historical data that is rather comparable to the analysis done by Lucas
(1990).



part accounted for by differentials in income per capita. Likewise, Abiad, Leigh and
Mody (2007), Herrmann and Winkler (2008) and Lane (2008b/2010) show that a
stronger degree of financial integration reinforces the dispersion of current account
deficits within Europe: poorer countries run larger current account deficits and richer
countries run larger current account surpluses.'* Furthermore according to Jaumotte and
Sodsriwiboon (2010), rising imbalances in Europe in the run-up to the crisis can to
some extent be attributed to EMU effects.

Chart 1: Net capital flows and GDP per capita,
real, 1990-2011, World

Chart 2: Net capital flows and GDP per capita,
real, 1990-2011, Emerging Markets
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Chart 3: Net capital flows and GDP per capita,
real, 1990-2011, Industrialized Countries

Chart 4: Net capital flows and GDP per capita,
real, 1990-2011, EMU
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Source: IMF, authors calculations.

' In the same vein, Schmitz and von Hagen (2009) claim that - based on an analysis of trade flows -
capital tends to flow from high-income to low income economies in the euro area and that these flows
increased with the introduction of the single currency. Likewise, Lane and Milesi Ferreti (2007) revealed
a positive correlation between the net foreign asset position and the GDP per capita. In industrialized
countries, the cross variation in the net foreign asset positions was to a larger part explained by the cross
variation in income than it is the case in emerging market economies.
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4 International Capital Flows: Empirical Approach

Lucas (1990) started from a neoclassical production function with (homogenous) capital
and (homogenous) labour in a static model which he expressed in the intensive form to
relate the marginal productivity of capital to the capital intensity in an economy. From
the necessarily arising huge differences in the return to capital, he suggested high capital
flows between the countries. Similarly, Gourinchas and Jeanne (2007) argued that in a
dynamic setting capital flows should be particularly directed toward growing
economies. Thus, our empirical model explains per-capita capital inflows by capital

intensity, proxied by GDP per capita, and growth of GDP per capita, respectively.

Our empirical investigation follows the approach by Alfaro et al. (2008). However, we
differ in five respects: (i) we use net flows of capital as we see the Lucas paradox to
require net flows." (i) We use all capital flows, not just private inflows of equity. The
fact that debt flows cannot be differentiated with respect to market decision and
behaviour of public authorities might be, in our view, a source of additional findings
rather than a source of a bias.'® Arbitrage opportunities between different types of
capital on the side of the investors do not allow excluding some types of capital flows
from the net-capital out- or inflows. (iii)) We run a panel analysis. (iv) Our sample is
based on a longer observation period. Thus, we analyse thoroughly whether capital
flows change in response to the financial crisis. Basically, it is not sure whether the
impressive pre-crisis relationship of extremely high financial openness, capital imports,
and convergence might survive the current turmoil. Rather, the financial crisis might
imply a structural break which brings about different economic regularities. Finally, (v),
we place special emphasis on the euro area. The empirical evidence presented in the
literature documents a gap between results for within-country and between-countries
flows of capital. While capital flows neoclassical within countries, it is “distorted”
between countries. The euro area is an interesting case in between. The empirical
investigation addresses the question to what extent Europe is really different with
respect to the direction of cross-border capital flows using the whole sample as well as
different subsamples of countries as a reference. The outcome points out to what extent
institutional cross-border frictions or differences with respect to institutional settings,
human capital, productivity and the sector structure exist and impose barriers that do not

let the equalization of marginal returns to capital work.

'> This does not contradict the fact that Borio and Disyatat (2011) as well as Shin (2012) point out that
gross flows are the relevant measure to gauge internal risk stemming from capital flows.

' Alfaro et al. (2008) examine as a robustness check whether results change if total flows instead of
private flows are used.



We estimate the following equations for the Lucas Paradox:
(1) NET CAP _INFLOW; =0+ a; GDP_CAP j + o, Xit + eit
By contrast, the Allocation Puzzle is analysed by:

(2) NET_CAP INFLOW; = oo+ oy GDP_GROWTH + o, X; + e

with NET CAP INFLOW denoting net inflow of capital, in real terms, using four-year-
averages. The variable is expressed in per capita terms in order to control for the
country-size effect. GDP_CAP is the Lucas variable, i.e. the GDP per capita one year
before the start of the observation period; GDP_GROWTH is the Allocation variable,
1.e. the GDP growth rate prior to the observation period. We expect a positive
relationship between the net inflow of capital and the GDP per capita prior to the period
if the Lucas Paradox holds and a negative relationship between the net inflow of capital
and the GDP growth rate previous to the observation period according to the Allocation
Puzzle. NET CAP_INFLOW and GDP_CAP are expressed in logs, GDP. GROWTH in
percent. Thus, the coefficients in both equations can be interpreted as (semi-)

elasticities.'” Finally, ej is the error term of the estimation.

The two equations deal with static and dynamic efficiency, respectively, which is
brought about by cross-border capital flows. While the equations look very similar, they
are not measuring the same effect. Finding capital to be allocated efficiently in a
particular period does not necessarily imply that cross-border flows are channelled
according to growth perspectives.'® Similarly, static inefficiency does not preclude
(future) capital flows to follow marginal returns. Moreover, empirically, the correlation

between GDP per capita and GDP growth over the sample period is -0.02.

In a robustness check to the Lucas equation we replace capital inflows per capita by

sub-categories of per capita capital inflows as foreign direct investment per capita,

'” The dependent variable enters the equation in logs because we estimate a linear relationship based on
the underlying Cobb-Douglas production function which is non-linear by origin. We linearize the
equation by taking the natural logarithm of both sides of the equation. As net capital flows can take on
negative values when there is a net outflow of capital we follow a method used in Papaioannou (2009):
for negative values of the dependent variable we take the logarithm of the absolute value and assign it the
negative sign. This transformation preserves the sign of the original variable, the symmetry between
increases and decreases in cross-border lending, and the ordering of the variable in terms of size. As the
dependent variable is measured in USD the strong non-linearity between 1 and -1 is not an issue in our
sample. Furthermore, our results do not critically depend on how the dependent variable is converted.
Alternatively, we run the regressions using net capital flows in absolute terms. The signs of the
coefficients are the same. However, as we could not offer a meaningful interpretation of the size of
coefficients, we stick to the presentation in logs.

'® Gourinchas and Jeanne (2007) find precisely this result.
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portfolio equity investment per capita and debt inflows per capita in order to make the

results comparable to the literature (Alfaro et al., 2008).

If we find empirical evidence in favour of the Lucas Paradox or the Allocation Puzzle,
we analyse whether there are possible explanations, namely omitted factors of
production and frictions in cross-border capital flows. For a factor to dissolve the Lucas
Paradox or the Allocation Puzzle it is necessary that it significantly influences the net
inflows of capita, and, as a sufficient condition, the factor must change the sign of the

coefficient of the initial GDP per capita or the GDP growth rate."

Thus, the set of control variables in X comprises fundamental factors of the production
process as well as imperfections of (international) financial transactions. The set of
fundamental factors include the supply of human capital proxied by the years of
schooling of the total population (SCHOOL) and the literacy rate (LITERACY).
Institutional quality is represented by the International Country Risk Guide which
consists of 12 components measuring various dimensions of the political and business
environment in a country (ICRG). Moreover, when analyzing the Lucas Paradox we
control for the growth of total factor productivity (7FP) using data that are provided by
the Total Economy Database (TED).

The most direct form of frictions in (international) financial transactions is represented
by capital controls. Thus, we include the Chinn-Ito-Index (KAOPEN) which is a capital
account openness index originally provided by Chinn and Ito (2007). Trade openness
additionally controls for differences of market access among the countries (TRADE). To
some extent, distance can be used as a proxy for the degree of asymmetric and
incomplete information. Following Kalemli-Ozcan et al. (2010) we slightly modified
the variable by summing up the distances from the capital city of a country to the capital
city of each partner country weighted by the GDP of the partner country
(DISTANCENESS). 1t captures geographical proximity and it takes thereby the degree
of interconnectedness into account. At the same time, the variable also reflects the costs
of trade. We also include other costs and risks of (international) financial transactions.
The individual country default risk is represented by the CDS premium (CDS). In
addition, global financial market risks are considered by adding the S&P 100 Volatility
Index (VIX). It is provided by the Chicago Board Options Exchange and measures

' However, it has to be kept in mind that introducing risk in static and perfect information models might
render both the Lucas Paradox and the Allocation puzzle perfectly rational. Capital flows that are affected
by “distortions” can easily be interpreted as a form of “safe haven flows”, just as Reinhart and Rogoff
(2004) claim that “... the true paradox may not be that too little capital flows from the wealthy to poor
nations but that ... too much capital is channelled to debt-intolerant serial defaulters”. This argument is
reinforced by Lane (2010) who claims that “after the outbreak of the current global crisis it is clear that
those countries running the largest current account deficits are the economies hit hardest by the crisis”.
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expected short-term (up to 30 days) volatility of the global financial market: a high
value of the VIX corresponds to more volatile markets and, hence, higher cost of
options to defray the volatility risk. The difference in yield between US corporate bonds

and ten-year treasuries (SPREAD) is widely used as an indicator of global risk aversion.

The empirical approach to test the validity of the Lucas Paradox and the Allocation
Puzzle implies a severe problem of endogeneity, i.e. it cannot be excluded that causality
run from net capital flows to growth and income. Rather, growth and income may be
endogenous, i.e. a consequence of capital inflows. However, this should not have a
major impact on the validity of the relationship. Regardless in which direction causality
runs according to the neoclassical theory the link between net capital flows and GDP
per capital should be negative and the link between net capital flows and GDP growth
should be positive. Moreover, the puzzles are defined according to simple correlations
rather than assuming a strict causality. Gourinchas and Jeanne (2007) pointed out that
“... the allocation puzzle is the finding that capital outflows are positively correlated
with the growth rate of productivity across countries.” However, if there is a correlation
among the explanatory variables and the error term of the estimation due to endogeneity
the parameter of the remaining variables are biased. Thus, in order to reduce or even
wipe out biased regression results, we lagged the explanatory variables GDP per capita
as well as GDP growth by one period of time in the main regressions and use

instrumental variable estimators as a robustness check (see section 6.4).

In addition, multicollinearity might also be a major issue in the dataset (Alfaro, 2008).
Many macroeconomic data are related through size and the level of development. The
size effect is not critical since we use per capita data but many variables correlate
strongly with the level of development and therefore with each other. It is important to
keep in mind, however, that multicollinearity reduces the efficiency of the estimation
and renders the interpretation of the results more difficult, but does not yield biased

results.

The analysis is based on three different data sources: (i) the International Financial
Statistcs (IFS) of the IMF and (ii) a dataset provided by Lane and Milesi Ferretti (LMF)
for aggregated capital flows. Both, the IFS and the LMF dataset include 27 EU
countries and 32 industrialized and emerging markets. The analysis is based on annual
data. In order to wipe out short-term fluctuations 4-year period averages for each
country are constructed.”” The IFS data is based on balance of payment transactions and
available from 1990 to 2011. The LMF data covers a shorter time span from 1993 to

*% Chinn and Prasad (2003) provided evidence that, in general, estimates at an annual frequency are less
precise than 4-year averages.
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2007, however, Lane and Milesi Ferretti have sorted out valuation effects — changes of
asset prices, returns and exchange rates - which became a relevant issue given the
increasing degree of financial globalization. By explicitly running and comparing the
analysis for the IFS and the LMF sample, we expect additional insights.”' On top of
these two datasets, we use (iii) a combination of different stock and flow databases for
the bilateral part of the analysis where the sample is split to EMU and non-EMU source
countries. These data are taken from the CPIS (IMF), FDI (OECD) and the BIS
Locational Banking Statistics. These different capital flow components (Portfolio, FDI
and Bank data) are aggregated to an overall net flow of capital from inside or outside
the EMU. Given the much shorter observation period from 1999 to 2007 data has been

used at an annual frequency. For a detailed description of the data see the Annex.

In order to account for the specific behaviour of capital flows within the euro area, two
different approaches are chosen: (1) We split the sample and compare the results of an
EMU panel to those of other regional classifications. (2) We differentiate the net flow of
capital to a particular country with respect to whether it stems from inside or outside the
EMU. However, there is no direct measure of aggregated intra and aggregated extra
EMU flows. Hence, we summed up the subcomponents of capital flows which are
available on a bilateral basis. That, however, comes at certain costs. First, conceptually,
we should use aggregated net capital flow to tackle the puzzles. Bilateral data - even the
aggregation to two groups, namely, intra- and extra-EMU flows - contradicts the idea
leading to the Lucas paradox.”> However, this is also the case for the approach of
within-country studies on the Lucas Paradox (see Kalemli-Ozcan et al. (2010)). The
results on intra-EMU flows could well be compared to those within the USA. Second,
bilateral data is usually not available as flow data. Thus, flows must be derived from
stocks (see Waysand et al., 2010; Milesi-Ferretti et al. 2010). Third, not all
subcategories of capital are available as bilateral data and the analysis must be restricted
to some although important flows (Arvai, Driessen and Otker-Robe, 2009).”

*! Both dataset do not allow controlling for TARGET2 flows which became increasingly important during
the financial crisis. The IFS data report TARGET2 flows for some countries as part of “other
investment”. As this category also includes other important items, e.g. bank flows, it is not possible to
sort TARGET2 flows out. Likewise, the LMF does not account for the TARGET2 flows separately.
Moreover, both dataset do not take into account foreign exchange reserves.

2 In addition, it is a strong assumption to treat all foreign countries within and all foreign countries
outside of the EMU alike.

> Alternatively, some authors apply a less precise approach and use the current account balance of EMU
countries (Blanchard and Giavazzi, 2004; Abiad, et al. 2007; Lane and Pels, 2012) or trade balances
(Schmitz and Von Hagen, 2009) as a measure of the intra-european linkages.
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5 International Capital Flows: Empirical Results

5.1 The Lucas Paradox

The panel models are estimated using a Feasible Generalised Least Squares Estimator
(FGLS) which allows estimation in the presence of AR (1) autocorrelation®* within
panels as well as heteroskedasticity across countries.” This set-up should allow for the
most parsimonious empirical model, which also come closest to Lucas’ (1990)
approach. We then adjust and extent this model by focusing on different groups of
countries and including additional explanatory variables. The main conclusions are as

follows.

First, worldwide net capital flows develop according to neoclassical assumptions. Over
the whole sample, there is a significant negative relationship between the GDP per
capita before the beginning of the period and the amount of net capital inflows per
capita in that period. Empirical evidence, illustrates that based on our data set of major
industrial countries and emerging markets net capital flows from rich to poor countries
as it is expected by economic theory. More precisely, a 1% higher income per capita at
the beginning of the period reduces the amount of net capital inflows by 1.7% in that
period (Table 1, Column 1).*°

Second, even in the period of the financial crisis the neoclassical structure of net capital
flows prevails. However, the impact of a change in per capita income on net capital
flows is somewhat smaller. According to our results, the fact that poorer countries
attract more capital than richer countries still holds if we restrict the analysis to the
period from 2007 to 2011. However, the amount of net capital flows in response to a

1% change in per capita income slightly decreases to -1.3% (Table 1, Column 2).

Third, the neoclassical relationship between income and capital inflows applies to the
sum of all types of capital. This, however, changes slightly if we take into account
smaller sub-aggregates of capital instead of total capital.”’” While the coefficient is
somewhat higher for equity capital than for total capital, it reduces (in absolute terms) to
-0.202 if we allow for debt flows only. In addition, the coefficient looses significance

(Table 1, Column 3). This outcome does to some extent explain Alfaro et al. (2008) who

#* Stata allows that the coefficient of the AR (1) process is specific to each cross section.

» Non-stationary characteristics can be ignored based on the fact that we used 4-year period averages
and, thus, end up with 5 time periods only. The regression was estimated with Stata 11.

*%In estimations (1) to (5) there are no control variables included. However, the results are still valid if we
include the control variables (see point seventh for details).

T We are well aware that by using the sub-aggregates of net capital flows we abandon to some extent
the original Lucas Paradox as it focuses on total net capital flowing into a country. However, as it is
standard in the literature to differentiate among different aggregates we follow that approach as well.
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abstract from debt flows in most of their analysis based on the argument that debts

flows are “biased” by public decisions to a greater extent than equity flows.

Table 1 Determinants of Net Capital Inflows — FGLS estimation
Dependent variable: log of net capital flows, in 2005 USD; 1991-2011

(1) @) (©) (4) Q)

WHOLE FINANCIAL DEBT EMU EURO
SAMPLE CRISIS FLOWS COUNTRIES"? AREA"
(2007-2011) (1999-2011)
GDP_CAP -1.696 -1.257 -0.202 -6.665 -10.534
(-11.90) % (-2.31)%* (-1.71)* (-3.60) % (-5.58)%**
Wald (prob) 141.6 (0.00) 5.35(0.02 2.92 (0.09) 12.96 (0.00) 31.15 (0.00)
N 263 55 266 48 30
Cross Section 56 55 56 10 10

Note: Standard errors in parentheses. *** Significant at the 1% level. ** Significant at the 5% level. * Significant at the 10% level.
GDP_CAP: GDP per capita one year before the start of the period (in constant 2000 USD, log.). ” EMU COUNTRIES include all
countries that belong to the EMU over the whole period; EURO AREA include the same economies, however, restricted to the
period from 1999-2011. > The dummy variable for euro area membership EMU enters the equation not only in the interaction terms
with the GDP per capita, but also in their levels. The same is true for the GDP per capita variable. However, this is done for
econometric reasons only, there are no economic implications. Furthermore, the coefficients of equation (4) as well as (5) are
statistically different from the parameter estimated in equation (1) based on a rule of thumb, ie the coefficients +/- two standard
deviations do not overlap.

Fourth, the neoclassical structure of net capital flows is most pronounced in the euro
area.”® Based on the sample of EMU countries, the coefficient of the income per capita
variable is four times higher than in the whole sample. Again, this result is highly
significant (Table 1, Column 4). Restricting the sample to the time period after the
introduction of the euro increases the coefficient further. Thus, in the euro area, a 1%
higher income per capita at the beginning of the period reduces net capital inflows per
capita by approximately 11% stressing that the introduction of the common currency
strengthened the impact of income per capita on capital inflows (Table I, Column 35).
This is very much in line with the Blanchard and Giavazzi (2004) findings that the
relationship between the current account balance and income is stronger for euro area

countries compared to a sample of OECD economies.

Fifth, the neoclassical behaviour of EMU countries is mainly dominated by INTRA

EMU capital flows, i.e. funds from inside the euro area directed to EMU member

2 According to the underlying model, the Lucas Paradox should apply on a worldwide basis including all
rich as well as all poor countries. Thus, in a strict sense, restricting the sample to euro area countries is not
a test of the “true” Lucas Paradox. However, as net capital inflows and outflows are almost balanced in
the euro area it seems to be justified to regard the euro area as being closed.

14



states.”® Thus, downhill flows from rich to poor member countries seem to be a specific
feature within the euro area (Table 2, Column 1). By contrast, flows from outside the
euro area that are directed towards EMU countries do not show a significant
relationship with the GDP per capita variable (Table 2, Column 2). The coefficient of
the Lucas variable is very low. There are two reasons why the coefficient in Table 2
differs strongly from those in Table 1. First, the sample is substantially different in the
cross-section relative to time dimension. The variation across the countries is much
larger in the sample used in Table 1. The ratio of cross-country relative to time
observations is ten in Table 1 and 0.8 in Table 2. Moreover, Table 2 uses ten successive
annual observations which are much more similar than the five four-year averages in
Table 1. Yet, we do not have the intra-EMU data to come up with the same time
dimension. Second, the countries that form the EMU have been a closely integrated area
already in 1999. We should not have expected to find huge unexploited investment
opportunities. The significant coefficient of the intra- and the insignificant coefficient of
the extra-EMU regression however indicate that within-EMU flows are different from
extra-EMU flows.

Table 2 Determinants of Net Capital Inflows — FGLS estimation
Dependent variable: log of net capital inflows, in 2005 USD; 1999-2007

(1) )

INTRA EXTRA
net capital inflows EMU net capital inflows
(from EMU countries) (from Non-EMU countries)
-0.0001 -0.0001
GDP_CAP
- (-2.16)** (-0.48)
Wald (prob) 4.68 (0.03) 0.23 (0.63)
N 80 80
Cross Section 10 10

Note: Standard errors in parentheses. *** Significant at the 1% level. ** Significant at the 5% level. * Significant at the 10%
level. GDP_CAP: GDP per capita one year before the start of the period (in constant 2000 USD, log.).

The results highlight that especially INTRA EMU flows are determined by the search
for yield. This fits the stylised facts that we observe in the run-up to the financial crisis.

% The analysis of INTRA flows is based on a completely different dataset as the remaining parts in this
section. In contrast to the aggregated part of the analysis, it refers to annual data as the sample is too small
to calculate four-year averages. Although the analysis is based on aggregated flows (flows from EMU
countries and countries outside the euro area), the differentiation whether the capital stems from inside or
outside the euro area has been built on bilateral country level data. For more details, see Chapter 5.
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Given the widespread believe in the pre-crises period that convergence within the euro
area will take place, capital has flown to countries with a higher marginal rate of return
and internal euro area current account imbalances steadily increased reflecting richer
member countries financing poorer ones. Lower income countries inside the euro area
seem to benefit from an "EMU bonus’, in particular, if both the recipient country and
the source country of the capital flows are EMU members.*’

In a nutshell, the Lucas Paradox does not seem to be still a prevalent empirical issue.’’

Moreover, the neoclassical behaviour of capital flows is especially remarkable for the
highly integrated countries of the euro area where, in particular, intra EMU net capital
flows from rich to poor countries are strongest after the introduction of the euro. Thus,
based on our empirical results, we can conclude that Europe is homogenous enough to
let the equalization of marginal returns to capital work. In addition, this equalization of
returns to capital is also not hampered by regulatory barriers or financial imperfections

that impede cross-border transactions within the EMU.

On the one hand, this is in line with the current account literature (Abiad et al., 2007;
Blanchard and Giavazzi, 2004; Herrmann and Winkler, 2008). On the other hand,
however, our results contradict the thinking that the Lucas Paradox is an important
puzzle in international economics. In our view, this contradiction might be due to

conceptual differences of our analysis to other papers in this literature.

Some authors restrict the analysis to emerging markets (see Lucas, 1990; Franken and
Van Wijnbergen, 2010) and point out that among catching-up countries capital flows
proceed from poor to rich countries, at least, at first glance. Obstacles that prevent
neoclassical theory from being valid might be more important among emerging markets
and, if these variables are neglected in the estimation, the Lucas Paradox shows up.
Furthermore, some studies refer to an observation period when market segmentation
might have been much stronger (see Lucas, 1990; Obstfeld and Rogoff, 2000).32
Finally, the main paper we refer to examines gross capital flows instead of net capital
flows ((see Alfaro et al., 2008; Azémar and Desbordes, 2013). According to our
understanding, however, net capital flows is what the Lucas Paradox is about. Referring
to gross flows diverts the focus towards portfolio diversification aspects. As a result, it
makes sense that income differentials are less important and other determinants (e.g.

financial sector development, reliability of institutions etc.) become more relevant. If

However, based on our dataset we cannot exclude that capital from third countries flows to lower
income countries inside the euro area via the German or French banking system.

3! These results are independent of the dataset: IFS as well as LMF data produce a similar outcome.

32 As a robustness check we replicate estimation (1) in Table 1 referring to longer time series from 1970
to 1990. This dataset is more comparable to that used by Lucas (1990). However, our results still call for
a significant neoclassical relationship between GDP per capita and net capital inflows.
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these factors correlate positively with per capita income portfolio decisions are

seemingly diverted towards richer countries.

In total, we found no evidence in favour of the Lucas Paradox even if we look at the
time period from 1970 to 1990 when market segmentation might have been much
stronger. Thus, in the next paragraphs, we follow other empirical studies and verify
whether, first, restricting the sample to emerging markets or, second, focusing on gross

flows is the reason why their outcome differ from our results.

First, we evaluate whether the Lucas Paradox is an emerging market phenomenon. By
restricting the sample to these poorer countries we assume that - as a group - they obtain
capital inflows (see also Gourinchas and Jeanne (2007). We found, indeed, there is
some evidence for a Lucas Paradox prevailing in catching-up countries. Running the
estimation for emerging markets separately reveals a significant positive relationship
between the initial GDP per capita and the amount of net capital inflows (Table 1 in the
Annex, Column 1).** The result implies that among emerging markets capital flows net
into richer countries. By contrast, the coefficient for the estimation with industrial

countries only is highly negative (Table I in the Annex, Column 2).

However, there are still differences among catching-up economies with respect to
human capital and institutions as well as with respect to information asymmetries on the
financial markets and these differences play a decisive role for the allocation of
capital.>*. To see this, see Table I in the Annex, (Column 3). The Lucas Paradox
disappears if we take omitted factors and market imperfections into account. Regression
(1) assumes that all emerging markets are alike or that omitted variables are not
correlated with per-capita income. Yet, they are. Thus, if we consider human capital
(SCHOOL), capital account openness (KAOPEN), the weighted distance
(DISTANCENESS), the change in productivity (TFP), the global risk aversion
(SPREAD) as well as the country risk premium (CDS), we end up with a significant
negative correlation between income and net capital even in emerging markets. The
switched sign of the income coefficient in response to the inclusion of the control
variables is not due to the restricted sample size in estimation (3): if we restrict the
sample size, however, delete the control variables we got a significantly positive

parameter for GDP _cap (Table 1 in the Annex, Column 4). Ultimately, the Lucas

3 A positive correlation between GDP per capita and net capital inflows is necessary for a Lucas
Paradox, however, not sufficient. For example, if all emerging markets export capital with the poorer ones
providing larger flows than the richer ones.

* The possible problem that the Asian countries included in the panel (Hong Kong, India, Indonesia,
Philippines, Singapore, Thailand and Vietnam) and especially their behavior in the aftermath of the Asian
Crisis in 1997/1998 might dominate the emerging market group as a whole is disproved by the data. If
these countries are deleted from the emerging market dataset the coefficients vary only slightly.
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Paradox results from “missing variables”. If we take these variables into account the

Lucas Paradox seem to “disappear”.

Second, we investigate the behaviour of gross flows and, indeed, international gross
capital flows behave in line with the Lucas Paradox.”” For the whole sample, there is a
significant positive relationship between income and gross capital inflows: a by 10%
higher income per capita at the beginning of the period yields higher gross capital
inflows by 7% in that period (Table 2 in the Annex, Column I). Empirical evidence is,
thus, contrary to what we observed with respect to net flows.*® Furthermore, among
emerging markets, the impact of the per capita income on gross capital inflows is almost
twice as high as in the whole sample (Table 2 in the Annex, Column 2). By contrast, for
euro area countries the income per capita variable is not a significant determinant of
gross capital flows. This is in line with the analysis of net capital flows where the
evidence for the Lucas Paradox was also strongest for emerging markets. The control
factors that we introduced into the estimation of net capital flows in order to take
account of the simplifying assumptions in the neoclassical theory are almost all highly
significant to explain gross flows as well.>” Note however, none of these variables helps
to explain the 'Pseudo” Lucas Paradox, i.e. the income variable keeps its positive sign
(Table 2 in the Annex, Column 3).

5.2 The dynamic version of the Lucas Paradox: Allocation Puzzle

The Allocation Puzzle describes the observation that (among the developing countries)
faster growing economies do not feature higher net capital inflows from the rest of the
world. Thus, it directs attention towards growth of GDP per capita.’® Although the

Allocation Puzzle is in its theoretical representation formulated as negative correlation

3% Putting gross flows in the Lucas framework is somewhat controversial. However, it might be justified
to have a look at gross flows as especially in the period before the financial crisis gross flows have risen
to a much stronger extent than net flows. Shin (2012) identified a global banking glut where the gross
flows are decisive. In addition, gross flows are especially relevant with respect to the valuation of risks
and spillover effects of financial stress. Borio and Disyatat (2011) as well as Shin (2012) point out that
gross flows are the relevant measure to gauge internal risk stemming from capital flows. Obstfeld and
Taylor (2005) shows that modern capital flows are more about hedging and risk sharing (“diversification
finance”) than about the mediation of saving supply and investment demand (“development finance”).

36 The panel models are estimated using a Feasible Generalized Least Squares Estimator (FGLS) which
allows estimation in the presence of AR (1) autocorrelation within panels (panel-specific coefficients) as
well as heteroskedasticity across panels. The results are independent of the specific dataset we use, i.e. the
outcome based on IFS data is very close to the results that rest upon the Lane-Milesi-Ferretti dataset.

37 To make the analysis as comparable as possible we stick to the explanatory variables that we have used
for the net flows.

3% As the Lucas Paradox, the Allocation Puzzle is estimated using a FGLS which takes into account AR
(1) autocorrelation within panels as well as heteroskedasticity across panels.
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of net capital inflows and growth expectations, data limitations force us to proxy the
expectations by current growth rates. As the endogeneity problem might be quite
severe, again, we lag the explanatory variables.”” Thus, we use the average growth per
capita of the previous four year period. The main conclusions from our analysis are as

follows.

First, based on our sample of industrialized and emerging markets net capital flows
develop according to neoclassical assumptions. The average GDP growth rate in the
past period is positively related to the amount of net capital per capita inflows in the
next period. Empirical evidence, thus, illustrates that capital flows net to faster growing
countries as it is expected by economic theory: an increase in the GDP growth by 1
percentage point in the former period increases the amount of net capital inflows by
12% in the following period (Table 3, Column 1).*° In addition, the growth coefficient
strongly increased in the second part of the sample (1999-2011) which is characterised
by a higher degree of financial integration (Table 3, Column 2).*!

Second, financial turbulences seem to weaken the neoclassical characteristics of capital
flows. Thus, based on the whole sample, in the period after 2007 faster growing
countries do not significantly obtain more capital than economies with a more subdued
GDP growth rate. This is true for all economies in the sample (Table 3, Column 3) as
well as for the sub-sample of euro area countries and results from the fact that in this
period past growth performance is not a good predictor of future growth expectations.

When using the WEO growth expectations instead of past period’s growth per capita,

3% Endogeneity is taken into account by alternative estimators (see section 6.3 ‘robustness checks’).

0" These results are robust to various model specifications and do not depend on the chosen dataset.

*! For emerging markets the positive relationship between growth and capital inflows loses significance,
yet, there is nevertheless no significant evidence for the Allocation Puzzle either (Table 3 in the Annex,
Column 1). To some extent this supports the findings of Gourinchas and Jeanne (2007) that - if at all - the
Allocation Puzzle is a phenomenon of catching-up economies. By contrast, within industrialized countries
net capital flows to faster growing countries with the growth coefficient being higher than in the whole
sample (Table 3 in the Annex, Column 2). If we allow fundamentals to be different and market
imperfections to exist there is a significant flow of capital to faster growing economies. Hence, if we
consider human capital (SCHOOL), the quality of institutions (ICRG), the distanceness index
(DISTANCENESS), the country risk (CDS) as well as the overall financial market uncertainty
(SPREAD) income growth positively affects net capital (Table 3 in the Annex, Column 3). This might
indicate that, ultimately, the Allocation Puzzle - as the Lucas Paradox - results from missing variables; if
we control for these variables the Allocation Puzzle “disappears” (for a detailed explanation of the
control variables see section 5).
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we find the Allocation puzzle for the sample with all countries but not for the EMU

countries (Table 6, Column 3 and 4, in Section 6.2).

Third, the neoclassical structure is confirmed for the euro area, too. In the period after
the introduction of the euro an increase of GDP growth significantly increases net
capital inflows (Table 3, Column 4). In addition, the coefficient is more pronounced
than in the global sample implying a stronger impact of GDP growth on net capital
flows. Thus, an increase in the GDP growth by 1 percentage point raises the amount of

net capital inflows by 70% in the following period.

Table 3 Determinants of Net Capital Inflows — FGLS estimation
Dependent variable: log of capital inflows, in 2005 USD; 1991-2011

M ) (©) (4)

WHOLE RESTRICTED FINANCIAL EURO
SAMPLE SAMPLE CRISIS (2007- AREA
(1999-2011) 2011) (1999-2011)
0.119 0.336 0.011 0.712
GDP_GROWTH (3.06) *** (14.39)%** (0.03) (1.73)%
Wald (prob) 9.38 207.08 141.6 3
(0.00) 0.01) (0.00) (0.08)
N 261 163 55 30
Cross Section 56 55 55 10

Note: Standard errors in parentheses. *** Significant at the 1% level. ** Significant at the 5% level. * Significant at the 10%
level. GDP_Growth: GDP growth rate, average, previous period (in percent).

Fourth, for emerging markets the positive relationship between growth and capital
inflows is not significant, however, there is no significant evidence for the Allocation
Puzzle either (Table 3 in the Annex, Column I). To some extent this supports the
findings of Gourinchas and Jeanne (2007) that - if at all - the Allocation Puzzle is a
phenomenon of catching-up economies. By contrast, within industrialized countries net
capital flows to faster growing countries with the growth coefficient being higher than
in the whole sample (Table 3 in the Annex, Column 2). However, if — in emerging
markets - we allow fundamentals to be different and market imperfections to exist there

is also a significant flow of capital to faster growing emerging economies. Hence, if we
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consider human capital (SCHOOL), capital account openness (KAOPEN), the weighted
distance (DISTANCENESS), the change in productivity (TFP), the global risk aversion
(SPREAD) as well as the country risk premium (CDS) income growth positively affects
net capital (Table 3 in the Annex, Column 3) This might indicate that, ultimately, the
Allocation Puzzle - as the Lucas Paradox - results from missing variables; if we control

for these variables the Allocation Puzzle “disappears”™.

Fifth, in line with Gourinchas und Jeanne (2007) it might be necessary to take account
of the initial endowment with capital. Thus, we include the capital stock or,
alternatively, the GDP per capita for which data coverage is much better (Table 3 in the
Annex, Column 4 and 5). In both equations, the coefficient is significantly negative
implying that capital flows to countries with a lower capital endowment. Thus, we
simultaneously highlight the disappearance of the Lucas Paradox and of the Allocation
Puzzle. These results still hold if we include the change in total factor productivity™
rather than the GDP growth rate, which is the explanatory variable that we actually
should consider in the Allocation Puzzle. By doing so, we reduce the problem of
endogeneity, too. However, as data availability is limited we do not use it for the main

. . 44
estimations.

5.3 Robustness Check

Instrumental variable estimators

As a first step to mitigate the problems arising from endogeneity, the explanatory
variables GDP per capita as well as GDP growth were lagged by one period of time.
Alternatively, we consider a two stage least square estimator with instrumental variables
(IV). We use several instruments, namely the first lag and second lag of the endogenous
variable, both lags together as well as the GDP per capita in 1500 common era. The IV
estimator is compared to an OLS/GLS estimator. A Hausman Test does not reject Hy

claiming that differences in coefficients are not systematic. In addition, in line with

*2 For a detailed explanation of the control variables see section 4.

* We also use the lagged variable in order to exclude endogeneity.

* The outcome does not differ with respect to the chosen dataset except for the countries of the euro area
where the Lane and Milesi-Ferretti dataset shows a significant Allocation Puzzle. As the LMF data is
corrected for valuation effects this result could indicate that part of the neoclassical relationship between
net capital flows and growth within Europe might be due to price effects.
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Davidson and Mc Kinnon (1993), we perform an endogeneity test, i.e. we regress the
instruments on the endogenous variable and use the predicted values as an additional
explanatory variable in the main regression. As the coefficients of the predicted values
are not significant, this is further evidence that OLS/GLS is an unbiased estimator.
Thus, the GDP per capita variable can be treated as exogenous. As the standard errors
are larger for IV estimators and we cannot exclude a bias due to small sample

properties, we stick to the original GLS estimation.*

Random effect estimators/Fixed effects estimator

We compare the results of the GLS estimations to the outcome of two alternative
estimators: the Fixed Effects (FE) and the Random Effects estimator (RE). A Hausman
Specification Test indicates that a RE estimator does not significantly differ from the FE
model given the correct specification of the Lucas and the Allocation regressions
indicating zero-correlation between random effects and explanatory variables. Thus, we
use a RE estimator. Ultimately, the results of the basic estimations of the Lucas Paradox
and the Allocation Puzzle are relatively similar to the GLS outcome (7able 4 Column
1/3).%® With respect to gross capital flows the Hausman Test significantly rejects Hy that
assumes that the difference in coefficients of the FE and the RE estimator is not
systematic. Thus, the FE model is the adequate estimator. Although Franken and Van
Wijnbergen (2010) point out that fixed effects are an important factor that wipes out the
Lucas Paradox the 'Pseudo’ Lucas Paradox still holds (Table 4, Column 2).

* However, some caution is warranted with respect to the interpretation of these tests. Thus, we cannot
exclude that the test statistics are biased if we use the GDP per capita in 1500 common era or the first and
the second lag jointly. While all instruments are highly correlated with the endogenous variable we found
some evidence in favor of weak instruments for the GDP per capita in 1500 CE if we compare the Cragg-
Donald Wald F-Statistic in the first-stage regression to the critical values provided by Stock and Yogo
(2005). Furthermore, the identification structure assumes that there is no direct link between the
instruments and net capital flows via the GDP per capita variable which is satisfied for all but one
specification. The Sargan Hansen Test of over-identifying restrictions indicates that the equations are
exactly identified, with the exception of the one with both lags.

% This is irrespective whether we use the standard Random effects estimator based on a GMM method or
a maximum likelihood Random effects estimator.
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Table 4 Determinants of Gross Capital Inflows — Random/Fixed effects estimator

Dependent variable: log of net/gross capital inflows, in 2005 USD; 1991-2011

1) (2) (3)

LUCAS PARADOX "PSEUDO’ ALLOCATION
(RE) LUCAS PARADOX PUZZLE
(FE) (RE)
-1.6706 2.5356
GDP_CAP (-4.49) (3.22) %
02316
GDP_GROWTH (2,674
Wald (prob) 20.13 10.34 7.16
(0.00) (0.00) (0.00)
N 264 270 262
Cross Section 57 57 57

Note: Standard errors in parentheses. *** Significant at the 1% level. ** Significant at the 5% level. * Significant at the 10%
level. GDP_CAP: GDP per capita one year before the start of the period (in constant 2000 USD, log.).

Financial Centre Effects

In general, empirical investigations of capital flows might be biased if some countries
act as a financial centre. In those parts of the analysis where we refer to net flows the
problem should not be that severe. However, in particular, with respect to gross flows
we cannot be sure that results are not to some extent determined by the fact that there
are some economies record extremely high gross inflows with respect to GDP. We
address the problem by dropping three major financial centres from our data, namely

Switzerland, Luxemburg and the United Kingdom, and verify whether the results still

hold.

The estimations based on the adjusted sample illustrate that, first, with respect to net
flows, the parameter (without financial centres) is very close to the original outcome
(Table 5, Column I). Although the problem should be more pronounced with respect to
gross flows, the results based on the original data still hold, too (7able 5, Column 2).
Likewise, this is also the case for the estimations of the Allocation Puzzle (Table 5,
Column 3). Thus, the fact that the dataset includes three important financial centres does

not significantly bias our results.
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Table S Determinants of Gross Capital Inflows — FGLS estimation
Dependent variable: log of net/gross capital inflows, in 2005 USD; 1991-2011

1) (2) (3)

LUCAS "PSEUDO" ALLOCATION
PARADOX LUCAS PARADOX PUZZLE
(without (without (without
financial centres) financial centres) financial centres)
-1.548 0.749
GDP_CAP (-10.49)%** (11.04)***
0.104
GDP_GROWTH Q2.74)F%
Wald (prob) 110.04 121.89 7.52
(0.00) (0.00) (0.00
N 253 260 251
Cross Section 54 55 54

Note: Standard errors in parentheses. *** Significant at the 1% level. ** Significant at the 5% level. * Significant at the 10%
level. GDP_CAP: GDP per capita one year before the start of the period (in constant 2000 USD, log.)

6 Implications of return-driven capital flows in the euro area

The analysis illustrated that the Lucas Paradox and the Allocation Puzzle do no longer
seem to be major empirical issues in international economics. Furthermore, the degree
to which capital flows from rich to poor and to fast growing countries is most
pronounced within the euro area which took many actions to reduce barriers to capital
flows between its member countries. In the following section, we discuss whether the
euro area, as a result of this strong return-driven allocation of capital, is exposed to a
specific vulnerability. Large capital inflows may be risky for two reasons: First, capital
flows can induce real appreciations, sudden stops and capital reversals, and second, a
lower home bias in the EMU countries improves risk diversification and hedging in
normal times, however, in times of financial stress high external positions might be at

particular risk.
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6.1. Capital flows might induce real appreciations, sudden stops and
capital reversals

In the pre-crisis period, there is a significant positive relationship between expected
GDP growth and net capital inflows: for the whole sample, an increase in the expected
long run growth rate by 1 percentage point increases net capital inflows by 20%. This is
also true for the euro area where the coefficient is marginally higher (Table 6, Column 1
and 2).*" As a result, in the pre-crisis period, poorer and faster-growing countries
extensively received external funds which went hand in hand with growing current
account deficits and, ultimately, rising external debt levels. The capital inflows might
have contributed to the price increases in the non-tradable goods sector leading to a
significant real appreciation in the deficit countries. As a result, current account deficits
accumulated even further and the export performance was far from allowing external
debt repayment in the future. An over-borrowing manifests itself in high and increasing
sovereign debts as in Greece and Portugal or in severe debts of the private sector as in

Ireland and Spain.

The strong positive link between growth expectations and capital net inflows which
persist in the euro area even in times of financial stress (Table 6, Column 4) imposes a
relatively powerful leverage. In good times, when growth is expected to increase the
inflow of funds, capital fuels growth which in turn spurs capital inflows. This ends in a
pro-cyclical impact of capital inflows. The flipside is that, in times of financial stress,
the leverage works in the opposite direction. More subdued growth forecasts might
stimulate capital outflows and, by doing so, initiate a vicious circle. This can be seen in
Table 6, Column 3 and 4 which show that in the euro area the neoclassical relationship
still holds in the crisis period (up to 2011) with a significantly positive coefficient of
growth forecasts on capital inflows™. By contrast, for the whole sample, a kind of
Allocation Puzzle shows up implying that capital is no longer distributed to boom
regions with strong growth forecasts, but rather allocated to more saturated countries
that are expected to stay on a slower growth path. This might be the result of “safe

haven” flows to mature economies which are regarded as being more reliable.

" 'We use 5 year forecasts of annual percentages of constant price GDP change; in the pre-crisis period
we have to refer, alternatively, to growth expectations for the actual year.

* Note however, that capital flows according to growth perspectives before and in the crisis imply a
reversal in net capital flows, since the growth perspectives have changed significantly among the EMU
member countries.
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Table 6 Determinants of Net Capital Inflows — FGLS estimation
Dependent variable: log of capital inflows, in 2005 USD; 1991-2011

M ) (©) (4)

WHOLE EURO AREA WHOLE EURO AREA
SAMPLE (pre crisis) SAMPLE (crisis period)
(pre crisis) (crisis period)
0.168 0.188 -0.118 0.272
GROWTH_FORECAST (3.26 kK (2.28)%*% (—2.38 k& (4.62)***
Wald (prob) 10.62 5.22 5.67 21.31
(0.00) (0.02) (0.02) (0.00)
N 55 21 40 17
Cross Section 13 5 16 7

Note: Standard errors in parentheses. *** Significant at the 1% level. ** Significant at the 5% level. * Significant at the 10% level.
GROWTH _FORECAST: annual percentages of constant price GDP change, 5 year forecast; in the pre-crisis period: actual year).
However, the coefficient of equation (2) is not statistically different from the parameter estimated in equation (1) based on a rule of
thumb, i.e. the coefficients +/- two standard deviations do overlap. By contrast, the coefficient of equation (4) is statistically
different from the parameter estimated in equation (3).

6.2. Lower euro area home bias as reaction to global financial stress
The largest shock that the euro area was exposed to was certainly the stress in the
financial sector. We have therefore looked at the effects of this stress on net capital
inflows particularly in the euro area. We use different stress measures. We employ CDS
spreads as measure of stress in the domestic financial markets and a spread of US
government bonds over corporate bonds and the VIX (CBOE Volatility Index) as

measure of global financial market stress.

First, we regress the change in the country risk (CDS) on gross capital flows (Table 4 in
the Annex). It turns out that the elasticity of net capital inflows to domestic financial
market stress is one magnitude higher within the euro area than in the overall sample.
Or, to put it differently, there is no sign of capital flows being oversized as a result of an
underestimation of existing risks in the euro area. This result is backed by the
correlation coefficients of country risk measures and different macroeconomic
fundamental (see Chart 1 to 8 in the Annex).* The correlation coefficient was always

significantly higher for euro area countries than for the average sample country.”

* As risk measure we use the CDS and the 10 year government bonds yield, as fundamental factors we
look at the government net lending ratio, a Financial Stress Index and the GDP growth volatility.

0 At least, the global risk indicator should be exogenous, for the macro fundamentals we cannot totally
exclude endogeneity. We found the correlation coefficient between the CDS premium and the
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Second, we look at how stress in global financial markets affects capital flows.’
Indeed, an increase in expected global financial volatility by 10% decreases the average
amount of capital inflows by 2%. Yet, increased risk calls for more diversification, not
for less. Taking as given that the correlation of assets issued in different countries is
lower than that for those issued in the same country, we would expect a positive sign.
The wrong sign indicates an increase in the home bias which might result from
distortions in the interbank market. In the euro area this wrong reaction to global risk is
smaller. Thus, the tendency to prefer home markets is less pronounced which is
desirable if there is no systemic element across countries in the financial stress. The flip
side, however, is an increase of EMU countries” foreign exposures. This is particularly
critical if the engagement in foreign markets does result from individual firms or bank

decisions that are to a large extent biased by the non-standard monetary policy measures

of the ECB.*?

Thus, the analysis highlights that euro area capital flows respond differently to domestic
and global financial market stress: while euro area capital flows react to domestic
financial market stress factors to a stronger extent than the average sample country,
euro area capital flows are less diverted towards home markets as reaction to a higher
global market volatility. Although this is favourable from a risk diversification and
hedging perspective, high external positions might increase financial vulnerabilities in

times of financial stress.

government net lending ratio amounting to -0.2 for the whole sample while it is -0.7 for euro area
countries. If we replace the CDS premium by the interest rate of government bonds with 10 year maturity
the link is, again, stronger for the euro area (-0.7) compared to the whole sample (-0.2). Likewise the
correlation coefficient between the CDS premium and a national Financial Stress Index increases from
0.2 for the whole sample to 0.5 for the euro area. Moreover, the correlation of the CDS premium with the
volatility of GDO growth is more pronounced in the EMU (0.6) than in the overall dataset (0.3).

> Global developments have an effect on capital flows beyond the effect that is already taken into
account via a change in the CDS premia. The relationship between internal risk factors and global
developments is also stronger in the euro area sample compared to the overall sample. As a measure of
global financial stress we look at the expected short term volatility of global financial markets (VIX) as
well as at the spread between 10 year US government bond and corporate rates (SPREAD).

>2 This corresponds to what we observed in the financial crisis when global risk aversion increased
without having - in the first instance - major implications for the amount of capital inflows to EMU
members. Rather, within the euro area capital flows were maintained for quite some time.
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7 Conclusions

In a neoclassical framework, liberalized capital markets ensure an efficient allocation of
capital and imply that investment should take place in capital scarce economies with
higher rates of return. However, some studies provide evidence that on a global scale,
capital flows “uphill”, i.e. from poor (capital scarce) to rich (capital abundant) countries
(Lucas Paradox) and to countries that grow slower instead of countries that grow faster
(Allocation Puzzle). In contrast, within the euro area, in the pre-crisis period in
particular, the build-up of large imbalances indicates that more mature countries
provided funds for catching-up economies. Our analysis aimed at shedding light on the
questions to what extent the euro area is really different, where we observe a paradox
capital flow structure and, if this is the case, whether we identify factors — so far omitted

- that are able to dissolve the puzzles.

Based on a panel data set of 57 major industrialized and emerging economies, including
the member countries of the EU and the euro area from 1990 to 2011, the underlying
paper illustrates that the Lucas Paradox and the Allocation Puzzle are not important
phenomena in international economics. Rather, net capital flows are allocated according
to income and growth differentials whereas the link is strongest in the countries of the
euro area, first of all, determined by intra-euro area capital flows and fostered by the
introduction of the common currency. Thus, based on our empirical results, we found
that Europe is homogenous enough with respect to the production function and the
financial markets are sufficiently integrated to let the equalization of marginal returns to
capital work. In periods of financial stress, however, the negative link between income
per capita and net capital flows is to some extent dampened. This might be due to the
fact that given a higher degree of uncertainty richer countries are more attractive for
investment as they are, seemingly, safer economies. Nevertheless, even in the crisis

period, the “neoclassical” structure of financial funds prevails.

From a policy perspective, this strong return-driven allocation of capital might expose
the euro area to a specific vulnerability. The strong positive link between growth
expectations and capital net inflows imposes a relatively powerful leverage and might
fuel a pro-cyclical behaviour of capital flows. The resulting excessive “downhill” flow

of capital from rich to poor and fast growing countries within the euro area could induce
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bubbles, a severe real appreciation and, finally, could culminate in sudden stops.
Furthermore, as reaction to a global risk aversion, euro area countries increase their
home bias more moderately than other countries. Thus, foreign exposures have not been

reduced as much and with them European countries’ external vulnerability.

To some extent, our results are contradictory to earlier empirical work. In our view, this
is mainly due to conceptual differences as some authors restrict the analysis to emerging
markets (see Lucas, 1990; Franken and Van Wijnbergen, 2010) and some papers study
gross capital flows instead of net capital flows (see Alfaro et al., 2008; Azémar and
Desbordes, 2013). Indeed, there is some evidence for the Lucas Paradox as well as for
the Allocation Puzzle within emerging market economies, at least at first sight.
However, this paradox behaviour of capital flows can be explained by the fact that the
underlying assumptions of the neoclassical theory do not hold. Market imperfections or
distortions hamper an efficient allocation of capital. As a result, the inflow of funds to
poor and fast-growing economies is lower than proposed by theory. However, if we take
into account that the assumptions of the neoclassical model are not perfectly given, the
Lucas Paradox and the Allocation Puzzle can be dismissed even for emerging markets.
In contrast, the Lucas Paradox as well as the Allocation Puzzle cannot be ruled out
when we look at gross flows. As “portfolio diversification” is more important than
“development finance” for gross flows, funds are directed towards more mature and
reliable economies. This is the case even if we control for institutional differences as

well as imperfections of the financial markets.

These results are robust to various specifications. In addition, we add a two stage least
square estimation in order to take account of endogeneity problems, random effects as

well as fixed effects estimators. Finally, financial centres are neither driving the results.
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ANNEX

Table 1 Determinants of Net Capital Inflows — FGLS estimation
Dependent variable: log of net capital flows, in 2005 USD; 1991-2011

M

)

@) 4)

EMERGING INDUSTRIAL EMERGING EMERGING
MARKETS COUNTRIES MARKETS MARKETS
(with control (without control
variables) variables and sample
size as in 3)
0.8685 -2.366 -1.784 1.2130
GDP_CAP (3.23)** (-4.99)*** (-3.11)* (3.80)**
SCHOOL 0.137
(4.45)***
-0.222
TFP
(-1.96)**
-0.002
CDS
(_3.42)***
0.300
KAOPEN
(1.56)
-0.0002
DISTANCE
(-1.58)
-0.012
SPREAD
(_2.70)***
Wald (prob) 10.45 (0.00) 24.91 (0.00) 99.43 (0.00) 14.42 (0.00)
N 128 135 49 49
Cross Section 28 28 18 18

Note: Standard errors in parentheses. *** Significant at the 1% level. ** Significant at the 5% level. * Significant at the 10%
level. GDP_CAP: GDP per capita one year before the start of the period (in constant 2000 USD, log.).SCHOOL: Secondary school
enrolment (in% of gross); TFP: Total factor productivity growth (In difference, in percent); CDS: Credit default swap, spread

quoted, 5 years.
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Table 2 Determinants of Gross Capital Inflows — FGLS estimation
Dependent variable: log of gross capital inflows, in 2005 USD; 1991-2011

(1) 2) (3)
WHOLE EMERGING WHOLE
SAMPLE MARKETS SAMPLE
GDP CAP 0.7251 1.2136 0.825
- (10.17) (27.14)* (4.14)**
SCHOOL 0.009
(1.19)
TFP -0.122
(-4.83)***
CDS 0.0005
(1.75)*
KAOPEN 0.129
(2.01)*
DISTANCE -0.0002
(-2.46)***
SPREAD -0.005
(_8.78)***
Wald (prob) 103.34 736.64 207.80
(0.00) (0.00) (0.00)
N 270 135 136
Cross Section 57 29 50

Note: Standard errors in parentheses. *** Significant at the 1% level. ** Significant at the 5% level. * Significant at the 10%
level. GDP_CAP: GDP per capita one year before the start of the period (in constant 2000 USD, log.). LITERACY: Literacy rate,
total adult (% of people ages 15 and above; SCHOOL: Total average schooling years (log); ICRG_QOG: International country risk
guide Indicator of quality of Government, Index between 0 and 1; TFP: Total factor productivity growth, percent; TRADE: Trade
openness, percent of GDP, KAOPEN: Openness of the capital account, Chin-Ito Index; DISTANCENESS: Distance weighted by
inverse GDP; VIX: S&P 500 volatility index, implied volatility, year-end data; CDS: Credit default swaps, 5-year spread quoted. ”
Unfortunately, the interaction variable INTERACT EMU as well as the EMU dummy variable were omitted in the estimation with
the risk interactions.
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Table 3 Determinants of Net Capital Inflows — FGLS estimation

Dependent variable: log of net capital inflows, in 2005 USD; 1991-2011

(1) (2) (3) 4) ®)
EMERGING INDUSTRIAL EMERGING WHOLE WHOLE
MARKETS COUNTRIES MARKETS SAMPLE SAMPLE
(with control (+ GDP per (+ capital
variables) capita) stock)
0.040 0.309 0.234 0.119 0.635
GDP_GROWTH (1.11) (4.56)%** (1.65)* (3.18)%** (6.14)%**
GDP_CAP -1.769
(-12.43)%%x
-0.756
CAP_STOCK (-4.77)%%%
SCHOOL 0.101
(2.64) %%
TFP -0.081
(-0.53)
CDS -0.003
(-3.67)%%*
KAOPEN -0.048
(-0.16)
DISTANCE -0.000
(-0.01)
SPREAD -0.009
(1.05)
Wald (prob) 1.24 20.82 39.09 166.25 57.02
0.27) (0.00) (0.00) (0.00) (0.00)
N 126 135 49 261 79
Cross Section 28 28 18 56 21

Note: Standard errors in parentheses. *** Significant at the 1% level. ** Significant at the 5% level. * Significant at the 10%
level. GDP_Growth: GDP growth rate, average, previous period (in percent); GDP_CAP: GDP per capita one year before the start
of the period (in constant 2000 USD, log.); CAP_STOCK: Capital stocks, per capita, in USD; CAP_STOCK: Capital stocks, per
capita, in USD; SCHOOL: Secondary School Enrolment (in % of gross); ICRG: Indicator of quality of Government, Index between
0 and 1; DISTANCE: Distance weighted by inverse GDP; SPREAD: Spread between and government bond yield and corporate
bond yield, US, basis points; CDS: Credit default swaps, 5-year spread quoted.
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Table 4 Determinants of Gross Capital Inflows — FGLS estimation
Dependent variable: log of gross capital flows, in 2005 USD; 1991-2011

(1)

WHOLE
SAMPLE
(RISK EFFECTS)"
GDP_CAP 0.217
(2.50) %%
SCHOOL 0.053
(10.11)%**
TFP -0.206
(-10.29) %%
KAOPEN -0.068
(-1.71)%
DISTANCE -0.0002
(-12.13)%%*
SPREAD 0.015
(3.35) %%
VIX -0.180
(-4.29) %%
VIX (EMU) 0.015
(2.18)%**
CDS -0.0005
CDS (EMU) -0.004
(-2.60) skokok
Wald (prob) 5355.93 (0.00)
N 136
Cross Section 50

Note: Standard errors in parentheses. *** Significant at the 1% level. ** Significant at the 5% level. * Significant at the 10% level.
GDP_CAP: GDP per capita one year before the start of the period (in constant 2000 USD, log.). LITERACY: Literacy rate, total
adult (% of people ages 15 and above; SCHOOL: Total average schooling years (log); ICRG_QOG: International country risk
guide Indicator of quality of Government, Index between 0 and 1; TFP: Total factor productivity growth, percent; TRADE: Trade
openness, percent of GDP, KAOPEN: Openness of the capital account, Chin-Ito Index; DISTANCENESS: Distance weighted by
inverse GDP; VIX: S&P 500 volatility index, implied volatility, year-end data; CDS: Credit default swaps, 5-year spread quoted. ”
Unfortunately, the interaction variable INTERACT EMU as well as the EMU dummy variable were omitted in the estimation with
the risk interactions.
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Chart 1: CDS and Government net lending,
Whole sample
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Chart 3: Interest Rates and Government net
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Chart 5: CDS and growth volatility, Whole
sample
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Chart 6: CDS and growth volatility, EMU
Countries
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ANNEX DATEN

List of OECD Countries:

Australia, Austria, Belgium, Canada, Chile, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan,
Korea, Luxemburg, Mexico, Netherlands, New Zealand, Norway, Poland, Portugal,
Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Turley, United Kingdom,
United States.

Data Sources and Description
Agoregated Data

Aggregated capital inflows are calculated from the IMF’s IFS and from a dataset by Lane
and Melesi-Feretti which is derived from the IFS data. Both sources give aggregated
categories of out- and inflows of an economy vis-a-vis the rest of the world in millions of
US$. The IFS data includes to the categories DIRECT INVESTMENT ABROAD
(descriptor BDD), DIR. INVEST. IN REP. ECON., N.LE. (BED), PI EQUITY
SECURITIES ASSETS (BKD), PI DEBT SECURITIES ASSETS (BLD), PI EQUITY
SECURITIES LIAB (BMD), PI DEBT SECURITIES LIAB (BND), OI BANKS ASSETS
(BQD), O OTHER SECTORS ASSETS (BRD), O BANKS LIAB (BUD), Ol OTHER
SECTORS LIAB (BVD), FINAN DERIVATIVES: ASSETS (BWD) and, FINAN
DERIVATIVES: NET (BYD). Net inflows are calculated as sum of the difference of the
liabilities and the assets in each category. The values are year-end values. The Lane and
Melesi-Feretti data are the updated and extended version of the External Wealth of Nations
Mark II database developed by Lane and Milesi-Ferretti (2007)".

GDP per capita is taken from the World Bank's World Development Indicators (WDI)
database. The GDP per capita is given at constant 2000 US$, where the conversion is PPP
corrected.

Population is given in millions by the IFS from the IMF.

GDP growth rates are calculated as annual growth rate from GDP at constant 2000 USS.
The data is taken from the WDI by the World Bank.

The Chinn-Ito index that measures capital account openness (KAOPEN). It has been
originally developed by Chinn and Ito (2007).

The Markit Credit Default Swap Calculator provides the credit default swap premium
(CDS) which measures the default risk of a government bond. It is provided by Markit at
www.markit.com as annual average values in basis points. As maturity time of the
government bond five years are chosen.

Literacy contains the share of people above 15 years that can read and write in percent. It is
taken from WDI where it has the code “SE.ADT.LITR.ZS”.

SCHOOL is taken from Barro and Lee (2000). It gives the average years of schooling of the
total population with age above 25.

ICRG _QOG proxies the quality of the government. It is an index between 0 and 1 with
mean=.695 and sd=.2. The variable is taken from the International Country Risk Guide
provided by the PRS group at http://www.countrydata.com . It is the mean value of the
ICRG variables “Corruption”, “Law and Order”, and “Bureaucracy Quality”. Higher values
indicate a higher quality of the government.

TFP gives the growth in Total Factor Productivity in percent. We have taken the variable
from The Conference Board Total Economy Database™, January 2012,
http://www.conference-board.org/ data/economydatabase.

Trade gives Trade in percent of GDP. It is taken from the WDI and has the code
“NE.TRD.GNFS.ZS”.
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DISTANCE is calculated as sum of the GDP weighted distances of all partner countries
from a particular country. Distanceness varies over time and countries being a proxy for the
remoteness of a country. Higher values point to more remote countries. GDP data to
calculate the variables are taken from the WDI, geographical distance from the CEPII
distances database (CEPII, 2005). The geodesic distances in kilometers are calculated
according to the great circle formula, which uses latitudes and longitudes of the most
important cities or population agglomerations.

The Chicago Board Options Exchange (CBOE) Volatility Index (VIX) measures the
market's expectation of 30-day volatility. The VIX is based on S&P 500 index option prices.
We use year-end data in our analysis.

SPREAD is difference between the interest rates between the US government bond (10
years maturity) and corporate bond (7-10 year maturity) of US firms in basis points. It is a
risk measure indicating global risk aversion.

The variable CAP_STOCK gives the capital stock per capita of a particular economy in
USS. It is taken from the OECD “Economic Outlook™.

The variable GDP per capita in 1500 gives the income per capita in this territory in 1500
and is taken from Galor and Weil (2001).

Expected Growth is the average of the five-years’ growth forecasts by the IMF reported in
the World Economic Outlook (WEO).

Bilateral capital inflows: data and calculation

We used bilateral data from three different sources to compute flows into, within and out of the
EMU. We derived capital flows into and out of the EMU by aggregating bilateral flows
according to whether source and recipient country participate in the EMU. Unfortunately,
bilateral capital flows are not available. We use different source for the three major groups of
capital flows: FDI, Portfolio investment, and bank loans.

Data sources and description:

The bilateral FDI flow data are from the OECD Foreign Direct Investment Statistics. There
we used the “FDI flows by partner country” data. The values are given in million USS.
Portfolio investments broken down by geographic area are taken from the Coordinated
Portfolio Investment Survey (CPIS) by the IMF. It holds asset and liability positions of
bilateral cross-border investments in million US$. We use differences between all
successive years.

Data of bank loans are from the BIS locational banking statistics. It gives banks claims
against and loans from each foreign partner at the end of each quarter in million US$. We
used the year end positions and calculated the flows as differences from two successive
years.
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