
Risk Sharing, Finance and Institutions in International

Portfolios�

Marcel Fratzscher

European Central Bank

Jean Imbs

HEC Lausanne

Swiss Finance Institute

CEPR

December 2006

Preliminary and Incomplete

Abstract

The paper shows that consumption risk sharing is prevalent even among economies

with poor institutions, in particular those with serious expropriation risk, limited enforce-

ability of contracts, high corruption and poor property rights. If institutions are poor,

however, the country must be open to international markets for risk sharing to be possi-

ble. We argue this re�ects the fact that expropriation and other taxes imposed on foreign

capital are particularly costly in open economies, where dynamic retaliation is possible.

Thus, even if institutions are such that contract repudiation or con�scation are possible

de jure, borrowing economies that are open will rarely practice them de facto. Foreign
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investors anticipate this, and act to diversify risk. By contrast, the remaining capital

�ows headed for closed economies with poor institutions are designed and constrained so

as to limit the cost incurred in case of expropriation. Diversi�cation motives may still be

present, but they take second stage. We con�rm this conjecture showing that all classes

of assets, but especially FDI display a strong non-linear relation with the institutional

environment. Institutions are crucial in attracting capital for closed economies, but are

barely relevant in open ones.

Keywords: Risk sharing, Diversi�cation, Portfolio Choice, Financial Integration, Cross-

Border Investment, Foreign Direct Investment, Bank Loans, Portfolio Investment.

JEL Classi�cation: F21, F30, G15
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1 Introduction

Where do individuals choose to hold capital? Using what class of assets? What does their

strategy achieve? These questions have pervaded international �nance for decades. Typical

answers almost unanimously show that the international allocation of capital depends on the

institutional and regulatory context, and observed investment does not seem to achieve much

by way of diversi�cation. The extent of international risk sharing appears to remain minimal,

and, according to Karen Lewis (1999), largely driven by de jure restrictions to international

capital �ows. In this paper we argue that these conclusions, while true, obscure empirical

regularities implying conditional relations between the regulatory environment, institutions,

e¤ectively observed international investment and the extent of risk sharing.

We stress two results. First, international risk sharing is present even in countries that

are categorized as having poor institutions, a priori deterrent of international capital, such

as serious expropriation risk or limited contract enforceability. Second, we show that a sub-

stantial amount of income insurance can be achieved provided these countries are open to

international markets.1 In other words, openness and the quality of institutions are substi-

tutes in favoring international risk sharing. Closed economies tend to experience less risk

sharing, but it is only when this is complemented by poor institutions that measured income

insurance drops signi�cantly.

How does risk sharing continue to be possible within closed or, say, corrupt economies?

We argue it is only in closed and corrupt economies that no asset remains available to reliably

contract international income insurance. Good institutions or liberalized markets are each

su¢ cient for there to be (at least) one asset available to international investors seeking to

diversify risk. The intuition is straightforward. It is well known that economies with poor

property rights, limited contract enforceability or more generally poor institutions receive

on the whole less foreign capital. It is however intensely debated how (and whether) the

composition of incoming capital across di¤erent asset classes is a¤ected, if at all. The bone

1This paper takes consumption risk sharing, income insurance and risk diversi�cation as synonymous. We

focus on short term risk, rather than long term di¤erences in marginal returns to capital. Further, we discuss

international opportunities to diversify uncertainty, rather than domestic risk sharing and the importance of

potential credit constraints.
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of contention rests on whether some classes of investment are more easily expropriable than

others. Foreign Direct Investment (FDI) is particularly relevant to the question. At one end

of the spectrum, FDI is construed to be more likely to be con�scated by rogue governments,

because unlike equity or even bank loans, installed physical assets can readily be claimed by

local authorities. FDI is then especially inappropriate as a vector of investment to countries

with poor institutions. At the other end of the spectrum, the value of FDI is argued to

actually reside in the know-how versed into it, but that will vanish in case of expropriation.

In this case, FDI is especially attractive when considering investment to economies with poor

institutions. Albuquerque (2003) and Daude and Fratzscher (2006) o¤er supportive evidence

of the latter, whereas Wei (2006, 2000) and Faria and Mauro (2004, 2006) present supportive

evidence of the former.

In either case, FDI is a special kind of asset, one for which risk sharing motives may well be

dominated by other concerns, e.g. hands-on control or expropriation. We o¤er an explanation

that accounts for the diversity in empirical conclusions, and rehabilitates FDI as a potential

vector of risk sharing, on an equal footing with alternative asset classes - provided the right

environment is there. We argue that alienability is endogenous to the possibilty of retaliation:

economies that are open to international markets expose themselves to dynamic retaliation

if they choose to expropriate foreign capital. Closed economies, in contrast, bene�t from

relative impunity, though they of course also receive less foreign capital. In open economies

therefore, the expropriation risk that plagues Foreign Direct Investment is muted, even if

institutions are poor: FDI may become a vector for international diversi�cation on par with

other assets. In closed economies, on the other hand, the sensitivity of FDI to the institutional

environment (one way or the other) is particularly prevalent and direct investment patterns

are governed by concerns that are orthogonal to international diversi�cation motives.

In our empirical analysis, we �nd that limited enforceability of contracts, expropriation,

repudiation risk or poor property rights all act to lower capital in�ows. This holds across

all asset classes we observe, namely the stocks of portfolio investment, FDI, and bank loans.

But these e¤ects are signi�cantly di¤erent depending on whether the borrowing economy is

open or not: they are muted in open economies, indeed to the extent that institutions barely

have any signi�cant overall e¤ects. This supports the hypothesis that poor institutions deter

incoming investment in general, but to an extent that is mitigated in open economies, where
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presumably the con�scation of foreign capital is more costly.

Our conjecture is that these non-linearities be strongest for direct investment. Alienability

is a question that is by de�nition relevant mainly to forms of capital where the decision

to suddenly revert investment implies more than just a scriptural electronic operation, i.e.

participations in local physical capital. O¢ cial information on direct investment is but an

imperfect proxy, since it simply isolates ownership above a ten percent threshold. But the

existence of a di¤erential e¤ect speci�c to a type of investment thus measured suggests the

threshold, though arbitrary, is not meaningless. Joint ventures or similar agreements do after

all typically involve participations above ten percent. Our data imply that the institutional

environment a¤ects the share of FDI in overall portfolio with a strong non-linear feature:

direct investment falls as a share of international capital when destined to corrupt economies.

But the e¤ect is strongest in closed economies and muted in open ones, so much so that it is

di¢ cult to sign with satisfactory con�dence the unconditional e¤ect of poor institutions on

the prevalence of FDI in international portfolios.

The existence of these non-linearities suggests institutions are particularly deterrent to a

type of capital that cannot easily be repatriated, but also that expropriation is particularly

costly - and thus e¤ectively seldom implemented - in open economies. This �nding is broadly

consistent with the work by Gourinchas and Jeanne (2006), who show that openness can

function as a disciplining device on a country�s institutional quality. The �nding also implies

that sampling is crucial from an empirical standpoint. A dataset focused on open or closed

economies is likely to yield estimates at opposite ends of the spectrum, because the putative

alienability of direct investment is endogenous to and conditioned by openness to international

markets.2

The paper brings to bear an exhaustive dataset with information on bilateral asset hold-

ings between up to 42 economies, listed in the Appendix. We break total bilateral holdings

down into three main components, portfolio, direct investment, and bank loans. We describe

2And indeed, Albuquerque (2003) is focused on countries where credit ratings are available, which may

not be irrelevant to the link between FDI and corruption he seeks to evaluate. Our purpose here is not to

settle the question of the end e¤ects of, say, corruption on FDI, a question tackled upfront in Daude and

Fratzscher (2006). Rather, we seek to establish the endogeneity of foreign capital alienability to openness, via

appropriately speci�ed non-linearities.
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data sources in the next section. These data open the door for three re�nements relative to

the existing literature on international �nance and risk sharing. First, we are able to control

for some of the push and pull e¤ects known to a¤ect international investment, as we include

�xed source and random destination intercepts.3 Second, we are able to decompose bilat-

eral holdings into their components, which may all respond di¤erently to the institutional

environment, and enable international risk sharing to a varying extent.

Third, we extend the classical analysis of risk sharing due to Lewis (1996). Like her,

we measure the extent of income insurance by the responsiveness of local consumption to

idiosyncratic local output shocks. But unlike her we condition our estimations on de facto

measures of capital intensity, as well as its composition, and thus pinpoint what type of capital

appears to be responsible for risk sharing. Further, we extend her multi-lateral approach to

a bilateral context. Under full risk sharing, pairwise international di¤erences in consumption

(or income) should be unrelated to pairwise international di¤erences in output. But it is

possible that consumption plans be identical between two countries even though no risk

sharing occurs bilaterally, but rather with a third party. We introduce an estimation strategy

that implies zero risk sharing in case there is no incentive to trade bilaterally, i.e. in case

�uctuations in output are perfectly synchronized. The estimation entails that bilateral risk

sharing is characterized by perfectly correlated consumption plans but imperfectly correlated

�uctuations in output.4 We use the approach to verify whether bilateral asset holdings a¤ect

the measured extent of risk sharing, and through which types of capital.

The paper is organized as follows. The next section introduces our data, and reviews the

relevant literature. Section 3 presents our methodology to assess (bilateral and multilateral)

consumption risk sharing, and discusses the results implied by our data. We spend time

discussing the roles of di¤erent types of capital in delivering consumption risk sharing in

di¤erent institutional and regulatory environments. Section 4 presents our evidence that the

alienability of foreign capital is endogenous. We show that, just as the extent of risk sharing,

the composition of international portfolios depends on both institutions and the degree of

3This is slightly di¤erent than Daude and Fratscher (2006), who have both source and host �xed e¤ects.

See Lane and Milesi-Ferretti (2004) for a seminal description of push and pull e¤ects in international capital

�ows.

4The approach was �rst used in Imbs (2004).
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openness. Section 5 concludes.

2 Data and Related Literature

We now introduce our data and brie�y discuss the related literature.

2.1 Data

We build a comprehensive database of bilateral capital stock holdings across a broad set

of mature and emerging market economies. We inform all three categories of the capital

account - FDI, portfolio investment, and bank loans. The data pertaining to FDI stem from

information released by UNCTAD, and detail bilateral FDI �ows and stocks between large

sets of both industrialized and developing countries. The data are annual from 1980, in

US dollars, and cover capital held by about 90 reporting countries in virtually the complete

universe of destinations. We omit missing observations, and in particular exclude country

pairs without observations over the past ten years.

Data on global equity and bond holdings are taken from the IMF�s Coordinated Portfolio

Investment Survey (CPIS) for the years 2001, 2002 and 2003. CPIS provides information

about foreign portfolio investment for around 70 reporting countries. Portfolio investment is

broken down between equity and debt, with information on the residence of the issuer and

the destination of the investment. The CPIS also provides a breakdown between short-term

and long-term debt securities, which we do not exploit in this paper..

CPIS data are not perfect. For instance, they do not provide a currency breakdown of

bilateral investments, and nor do they identify domestic security holdings. As with any unique

data source, it is impossible to ascertain whether low values re�ect reality or merely reporting

omissions: there is nothing to compare these data with. This is particularly problematic for

Emerging Markets or Developing Economies. But CPIS is simply the most comprehensive

and indeed unique survey of bilateral portfolio investment holdings there is.

Information on Bank Loans are taken from the International Locational Banking Statistics

(ILB) database constructed by the Bank of International Settlement (BIS). The data comprise
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an aggregate of the assets and liabilities of all banks in 32 reporting countries, vis-à-vis

borrowing and lending institutions in more than 100 partner countries. Assets and liabilities

capture mostly loans and deposits, but may also include other transactions that fall under

portfolio or direct investment. See BIS (2003) for details. To minimize this overlap, we

focus on inter-bank claims only, that is on the assets and liabilities pertaining to investments

between banks only. The number of reporting countries is smallest in these database. We

make use of the availability of both assets and liabilities data to partly make up for this

limitation, and use liability information in reporting countries to approximate (bank) assets

held in non-reporting countries.

Data collection is generally based on the residence principle, which may imply that coun-

tries report asset holdings in their direct counterpart, but not in the country where the asset

is ultimately invested. This will give enormous predominance to �nancial centers, but not re-

�ect true bilateral holdings. Like most of the literature making use of these data, we therefore

exclude �nancial hubs.5

Even though data de�nitions are the same across all sources, our combining data from

such di¤erent origins raises the question of their compatibility. We note that most of the

results in this paper in fact do not combine data sources; it is only when computing portfolio

shares that merging becomes necessary. We focus on a cross-section of bilateral capital

holdings, measured as an average over 1999-2003. This is likely to help smooth out yearly

�uctuations in international capital �ows, and in particular high frequency �uctuations in

asset values. This is undoubtedly a limitation of our approach, but data availability prevents

any alternative. We have complete information covering all bilateral holdings between 42 rich

and emerging economies. They are listed in Appendix A.

We use a broad set of indicators for the institutional quality of countries, focusing in

particular on those measures proxying expropriation and corruption. We draw from the World

Bank�s Doing Business database, information put together by Transparency International and

the International Country Risk Guide (ICRG), and the indexes constructed by La Porta et

al. (1998). Appendix B lists our variables and their de�nitions. In Figure 1, we present a

few scatterplots illustrating the relations between institution quality, e¤ective capital stock

5See for instance the seminal work of Lane and Milesi-Ferretti (2004).
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holdings (as a proportion of GDP), and the extent of risk sharing. We seek to establish the

existence of robust (unconditional) positive relations between institution quality and capital

linkages on the one hand, and between institutions and income insurance on the other. Most

importantly, the Figure suggests these are not driven by a few outliers.

2.2 Related Literature

This paper lies on the intersection between two strands of the literature on capital �ows.

First, we participate to the discussion on the role of institutions in driving international

capital �ows. Second, we are part of the research e¤ort seeking to quantify the extent of

international consumption risk sharing in the data, and whether it relates to assets trade.

There is a broad consensus that poor institutions reduce the size of capital �ows.6 But

it remains hotly debated how institutions a¤ect the composition of cross-border investment.

On the one hand, several recent studies have linked poor institutions to a high share of FDI

(and accordingly to low shares of other types of investment such as equity). Albuquerque

(2003) reasons that FDI is hardest to expropriate, because it contains more intangible assets

whose value would vanish with con�scation. It should therefore be a privileged vector of

investment in economies likely to expropriate foreign investment. He uses the argument to

explain why FDI is directed in particular at developing economies, and presents some evidence

that countries with low credit ratings tend to be recipients of larger FDI �ows. In support

of Albuquerque�s argument, Hausmann and Fernandez-Arias (2000) con�rm that a higher

share of FDI seems to go to poorer countries and often ones with weaker institutions. Along

the same lines, Daude and Fratzscher (2006) use information on FDI, portfolio investment

and loans to �nd that countries with poor institutions are mostly recipient of FDI, rather

than portfolio investment or bank loans. The relevant institutions appear to consist in high

expropriation risk, poor enforcement of contracts and rampant corruption.

On the other hand, FDI is often argued to be most likely to be con�scated by local

authorities because of its physical nature, certainly more than equity or bank loans. As a

6For instance, Kho, Stulz and Warnock (2006) show that poor institutions and worse governance in host

countries increase the home bias vis-à-vis these countries. Related evidence is presented in Fidora, Fratzscher

and Thimann (2006).
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result, FDI would become less attractive as a vehicle of investment in countries with poor

institutions. Wei (2000, 2006) and Faria and Mauro (2004, 2006) all provide empirical support

for this argument. For instance, Wei (2000) �nds that corruption a¤ects FDI most strongly,

but more weakly once controls for government attitudes towards FDI are included. Faria and

Mauro (2004) show that good institutions attract more FDI to a country, and thereby may

reduce the likelihood of �nancial crises among developing countries. Kraay et al. (2004) argue

that FDI is harder to repossess than loans in the event of a default and hence developing

countries choose bank loans rather than FDI. According to this argument, it is sovereign risk

that explains the prevalence of loans in developing economies�portfolios.

A closely related literature focuses on the link between the composition of capital �ows

and information asymmetries and transaction costs. Razin, Sadka and Yuen (1998) argue

that FDI is the preferred form of �nancing in the presence of information frictions because

it provides hands-on control on the investment, thus alleviating somewhat imperfect infor-

mation. Portfolio debt and equity do not. With the additional hypothesis that FDI entails

a �xed cost, Goldstein and Razin (2005) show that countries with lower information asym-

metries (and better institutions) receive more portfolio investment and relatively less FDI.

Finally, Portes, Rey and Oh (2001) �nd that information frictions matter less for standard-

ized �nancial assets such as treasury bonds, than for information-intensive equity or corporate

bonds. Related evidence for a broader set of �nancial assets is also presented in Daude and

Fratzscher (2006).

There is overwhelming evidence against international consumption risk sharing. Backus,

Kehoe and Kydland (1994) famously coined the low values of international consumption

correlations as a �quantity puzzle�, spurring an enormous literature. Lewis (1999) proposed

two main explanations for the lack of consumption risk sharing in the data, which she related

to the home bias in asset holdings. She pointed to the importance of separability of preferences

between traded and non-traded goods and barriers to free-�owing international capital . Once

both were controlled, she found signi�cant evidence supporting perfect income insurance.7

Brandt, Cochrane and Santa Clara (2003) use asset prices rather than observed quantities

to approximate the marginal utility of consumption, and conclude that the extent of risk

7See also Tesar (1993), Stockman and Tesar (1995), Ravn (2003) and most recently Engel and Matsumoto

(2006).
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sharing may well be more substantial than previously thought.

In this paper, we bridge both literatures. We do not directly evaluate the e¤ects of insti-

tutions on capital �ows, nor indeed do we quantify precisely the extent of international risk

sharing. Rather, we show the two are related. Appropriate institutions a¤ect the composition

of capital �ows, in a way that suggests the alienability of capital is not a given characteristic

of one class of asset versus another. And they a¤ect the extent of risk sharing. In particular,

we do not seek to establish the absolute level of income insurance in the data. Rather, we

pinpoint the determinants of its cross-section; institutions are one of them.

3 Risk Sharing

What does cross-border investment achieve in terms of risk sharing? In this section, we

discuss how we measure the extent of consumption insurance. Our approach �nds inspiration

from Karen Lewis�s insight that income insurance unhinges consumption from output. We

�rst introduce and motivate our estimations for the standard, multilateral de�nition of risk

sharing, and then move towards discussing our bilateral results and their robustness.

3.1 Multilateral risk sharing

In a panel of countries i, Lewis (1996) estimates

cit = �t + � yit + "it (1)

where cit and yit denote the cyclical components of consumption and output, respectively,

in country i at time t. The time speci�c intercept �t ensures the estimation focuses on the

idiosyncratic component of output which, under perfect risk sharing, should be uncorrelated

with consumption. We call this a test for "multilateral" risk sharing because its �ndings say

nothing about which partner a particular economy shares risk with. Lewis obtains signi�cant

estimates of � in her sample of 72 countries, and in each G7 economy taken in isolation. Once

she controls for legal restrictions to capital �ows (as well as consumption in non-traded goods),

� becomes insigni�cant. Thus, an important reason why risk sharing is hardly apparent in

the data appears to be the existence of de jure impediments to the international �ow of

capital.
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Estimates of equation (1) do not provide any information through what channels risk

sharing obtains. Our �rst contribution is to extend Lewis�s results in that direction. We

perform estimations of equation (1) over sub-samples characterized by either de jure or de

facto openness to international capital. In particular, we contrast estimates of � obtained in

samples focused on economies whose gross stock of investment abroad represents a relatively

large proportion of GDP, and ones obtained in samples of relatively closed economies. We

decompose these holdings into the three types of �nancial assets we observe, portfolio or

direct investment, and bank loans. We also reproduce Lewis�s approach using standard de

jure measures of �nancial openness, focusing in particular on those compiled by Kaminsky

and Schmukler (2003) for coverage reasons.

Table 1 shows our �ndings based on estimating equation (1) for a variety of sub-samples

drawn from a total of 42 source economies. The estimation does not make use of the bilateral

dimension of our data, and aggregates up asset holdings across host countries. We focus on

a panel of lending countries where we observe the sum of all gross foreign capital holdings,

and how it decomposes in its various components.8 We use two approaches to investigate

the importance of portfolio composition. First, we normalize holdings of FDI, portfolio

investment or bank loans by GDP in the owner�s country, i.e.

Y ki =
ki

GDPi

where k = ffdi; pi; loansg (the "holdings" measures). Second, we compute the shares of each

asset into overall capital, i.e.

Ski =
ki

fdii + pii + loansi

where k = ffdi; pi; loansg (the "share" measures). Both capture the importance of a given

asset type in countries�international investment; the former normalizes foreign holdings by

the size of the investing economy, whereas the latter focuses directly on portfolio composition,

8All our measures of international investment are time-invariant, for reasons of data availability. We

compute averages over 1999-2003, the longest period with consistent information, in the hope that a �ve-

year average will help smooth short run �uctuations arising for instance from valuations issues, and extract

instead the cross-section we are interested in. There is simply no way in which we could observe a similar

cross-section as of the beginning of the period over which risk sharing is analyzed, so we simply rely on the

extreme persistence in international investment patterns. See for instance Portes and Rey (2005) or Lane and

Milesi-Ferretti (2004).
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and is thus scale independent. Observations on "holdings" are computed from one data source

only, and thus do not con�ate putative measurement errors arising from one dataset or the

other.

Table 1 suggests that income insurance is imperfect among the 42 countries forming our

sample; estimates of � are positive and signi�cant on the basis of the whole sample. But as in

Lewis (1996), conditioning on the degree of �nancial openness has a direct impact on �, which

is not di¤erent from zero in a panel of countries that are open. In contrast, consumption

risk sharing is estimated to be virtually non existent in the sample of closed economies, with

an estimate of � undistinguishable from unity. These two panels in Table 1 con�rm Karen

Lewis�s conclusions in our sample.9 Interestingly, a sample split along the lines of total capital

holdings con�rm the contrasting results implied by de jure openness measures: estimates of �

are undistinguishable from 1 for countries that are little invested abroad, but insigni�cant for

economies with relatively large holdings. This vindicates the possibility that Lewis�s �ndings

indeed obtained because �nancially open economies invest more abroad, for the purpose of

diversifying risk.

But it remains silent as to which class of asset achieves such diversi�cation. The lower

six panels in Table 1 answer this question. Both "holdings" and "shares" measures imply

the same intriguing conclusion as regards the special status of Foreign Direct Investment.

Whereas the analysis suggests that risk sharing is prevalent whenever portfolio investment is

large, either as a share of GDP, or as a share of total investment, the same is not true of FDI.

The second and third rows of Table 1 suggest that it is if anything when FDI holdings are

large that income insurance is imperfect. The estimates of � are large and signi�cant when

Y fdi or Sfdi are larger than their median value across countries. They are barely signi�cant

for small FDI holdings, as if it were there that income insurance were most prevalent.

When measured as a share of GDP, bank loans also seem to deliver signi�cant risk sharing,

but not when measured as a share of total investment. Portfolios heavy in bank loans seem

to deliver little risk sharing, as per the last panel of Table 1. This might be an artefact of

9To be precise, Lewis (1996) also controls for non-tradability so as to �nd evidence supportive of perfect

income insurance. Our country coverage makes that decomposition empirically impossible. What is more, we

cannot reject perfect risk sharing amongst the open economies in our sample; controlling for consumption in

non-tradable goods would presumably only reinforce this conclusion.
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the way the dependent variable is computed. Ski sum to one by de�nition. For instance,

portfolios with a large share of loans may mechanically be ones with little equity investment,

and thus ones with little risk sharing as a result. This illustrates the di¢ culty in interpreting

results implied by portfolio shares, which are not independent across asset types.

Table 1 stresses that the extent of consumption insurance is heterogeneous across coun-

tries, in a way that correlates with �nancial openness. We reproduce Karen Lewis�s seminal

result, and show it is not only because of legal restrictions to capital �ows that risk sharing is

limited in the data. In fact, the countries that are most invested abroad are also those that

achieve what we estimate to be perfect income insurance. On the basis of a cross-section of

investing economies, we �nd that Foreign Direct Investment has a special status amongst the

classes of assets we observe. While portfolio investment is unambiguously associated with

risk diversi�cation, the opposite tends to be true of FDI. We next unleash the full bilateral

dimension of our data to verify how our results depends on recipient countries characteris-

tics. Given our data sources, the cross-section of borrowing economies is by construction

substantially broader than lender heterogeneity

3.2 Bilateral risk sharing

Risk sharing does not lend itself easily to pairwise analysis. Two countries engaging in

bilateral risk sharing should have perfectly synchronized �uctuations in consumption. The

residual uncertainty in consumption corresponds to the component of the �uctuations in

local production that is common to both countries, and thus not insurable via bilateral capital

�ows. But on the other hand, perfect pairwise correlation in consumption does not necessarily

mean a high degree of bilateral risk sharing. It may well happen via third countries. As a

result, a direct extension of equation (1) to pairwise variables is unsatisfactory.

However risk sharing is presumably motivated by those idiosyncratic �uctuations in local

output that can be insured away in the partner economy. In other words, a metric for

the desirability of risk sharing between two regions should decrease in the extent of co-

�uctuations of output between them. Two regions with perfectly correlated consumption

plans do presumably engage in risk sharing, but there will be no reason to do so with each
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other if output �uctuations are also perfectly correlated. Following this insight, we introduce

a measure of bilateral risk sharing given by estimates of 
 in

(yit � yjt)� (cit � cjt) = 
 (yit � yjt) + "ijt (2)

where ykt and ckt denote the cyclical components of output and consumption in country k,

respectively.

The intuition is as follows. If countries i and j choose to share risk, not with each other

but solely with the rest of the world, and if they do so perfectly, then 
 = 0. Indeed,

then, the di¤erential in consumption cit � cjt is zero, but so is presumably yit � yjt since

otherwise direct bilateral risk sharing would be desirable. But if it is bilaterally that i and

j share risk, it should hold that 
 = 1 since then equation (2) regresses (non-zero) output

growth di¤erentials on themselves. Finally, if neither multilateral nor bilateral risk sharing

occurs, the dependent variable in equation (2) is akin to noise, as consumption tracks output

�uctuations in both economies. Then, 
 = 0. Estimates for 
 capture the extent of bilateral

risk sharing, at least under the hypothesis that income insurance is motivated by the intensity

of the bilateral synchronization in business cycles.

Measurement error is a potentially damaging issue in estimating equation (2), where a

bilateral dimension is of the essence. Suppose data in country i is mis-measured: the corre-

sponding error will a¤ect all country pairs where i is involved, and thus create heteroskedas-

ticity of a kind that standard techniques are unable to address.10 We follow two avenues.

First, we allow for clustered standard errors, along the ij dimension. Second, we include

country �xed e¤ects, i.e. unobserved country-speci�c factors. This will soak up precisely the

kind of heteroskedasticity measurement error may create in equation (2).11 Note further that

no common trend needs to be included in equation (2), since the component of the �uctua-

tions in consumption or in output that is common across countries cancels in international

di¤erences.

10Under speci�c assumptions on the nature of uncertainty, it is possible to use GMM to tackle the issue

of heteroscedasticity. See Clark and vanWincoop (1999). Their approach is however not applicable to the

present context.

11See Spolaore and Wacziarg (2006) for a detailed exposition of the argument.
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An analogy may be useful in gaining intuition. If rather than consumption, cit denotes

Gross National Income (GNI), the dependent variable in equation (2) is the di¤erence between

interest payments on net foreign assets paid by country i and by country j. A positive value

would mean that interest payments originating from country i are larger. Estimates of 
 in

equation (2) then evaluate to what extent these payments correspond to a temporarily high

realization of output in country i. If i and j are sharing risk, capital should �ow from i to j

whenever production is relatively high in country i, so that consumption plans be perfectly

synchronized. This is the key mechanism of international risk sharing. In what follows we

use data on aggregate consumption to measure cit in our data, but discuss results based on

GNI in our robustness section..

3.2.1 Risk Sharing and International Investment

We subject equation (2) to samples splits akin to those discussed in the previous section. To

take advantage of the bilateral dimension characterizing this sample, we perform our splits on

the basis of three measures, which are now all based on e¤ective capital cross-holdings. All

three measures focus on the cross-section of borrowing economies, and we reduce the sample

of source lenders to the OECD only. First, we compute the total stock of assets held between

source country i and host country j, as a proportion of source GDP. Second, we introduce a

measure of the e¤ective allocation of capital across available destinations, and compute

Akij =
kijX
j
kij

where k = ffdi; pi; loansg. This "allocation" measure highlights the cross-section of desti-

nations where a given type of asset is invested. We normalize bilateral holdings of a given

asset class by the total investment using that same asset held in the source country. The

measure underlines how heterogeneity in the characteristics of recipient economies within a

given asset class a¤ects its international allocation.

But it ignores composition issues across asset types, which is the focus of our third

measure. We compute

Skij =
kij

fdiij + piij + loansij

where k = ffdi; pi; loansg. This simply extends our "share" measure to a bilateral context.

Skij now sheds light on how portfolio composition is a¤ected by the characteristics of the
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borrowing economy. As earlier, Skij is scale independent, but might con�ate measurement

error present in di¤erent datasets.

Table 2 presents the estimates of equation (2) for a variety of sub-samples. Note that 
 is

now a direct index of risk sharing, i.e. 
 = 1 corresponds to full income insurance. The upper

panel of Table 2 suggests that income insurance, albeit not perfect, is present between our

sampled 21 investing and 53 borrowing countries. In the whole sample, the estimate of 
 is

signi�cantly positive, though also signi�cantly di¤erent from one. Interestingly, risk sharing

is signi�cantly more prevalent when the total stock of asset cross-holdings is high, albeit still

below unity.

The lower two panels in Table 2 split our sample according to the medians values of Akij

and Skij , for all values of k. In contrast with Table 1, the conclusions now depend somewhat

on the measure used to split the sample. The "share" based sample splits continue to confer a

special status to FDI, as it appears that it is mostly amongst countries with portfolio low on

FDI that risk sharing obtains. Although estimates of 
 are signi�cant in both sub-samples,

they are signi�cantly larger for low values of Sfdi. Portfolio investment continues to be

associated with large estimates for 
. But the sample splits based on Ak paint a di¤erent

picture. There, the countries that are the bigger recipients of OECD investment unanimously

appear to achieve signi�cant risk sharing, no matter the type of asset used. In particular,

estimates of 
 are always signi�cantly larger for the sub-samples with high values of Afdi,

Api and Aloans - though they continue to be signi�cantly di¤erent from zero in the rest of

the samples.

Taken together, these results suggest that the extent of risk sharing increases with the

magnitude of e¤ective investment, as would be expected. Borrowing capital in the form of FDI

does not seem to hamper diversi�cation motives any more than borrowing on equity markets

or from banks. The countries that are high recipients of OECD foreign direct investment,

equity investment or bank loans achieve signi�cant risk sharing, of comparable amounts.

Of course, the identities of these countries might be similar across asset classes. After all,

portfolio investment, FDI and bank loans may all be headed to overlapping sets of borrowing

countries.

By de�nition, the "share" measures Sk isolates di¤erent sets of borrowing countries,
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and thus lends itself to investigating putative di¤erences between types of assets.12 In both

Tables 1 and 2, FDI seems to have a special status, in that portfolios heavy in foreign direct

investment achieve little diversi�cation, whether from the lender or the borrower�s standpoint.

In particular, portfolios that are biased in FDI achieve signi�cantly less consumption risk

sharing than those with low values of Sfdi. We later argue this stems from the institutional

and regulatory characteristics of the economies that borrow in FDI.

3.2.2 Risk Sharing and Institutions

This paper�s main contention is that the diversi�cation potential of FDI is endogenous. In

speci�c regulatory or institutional environments, the patterns of Foreign Direct Investment

become dominated by issues of expropriation rather than simple diversi�cation strategies.

We argue these are the circumstances when estimates of 
 get close to zero (and those of �

get close to one) even though the share of FDI in investment is high. The rest of this section

establishes the importance of the legal environment for risk sharing.

In Table 3, we split our sample according to the measures of institutional quality we

deem relevant to issues of expropriation of foreign investment. We measure corruption using

the variable compiled by the World Development Index, repudiation risk as implied by the

International Country Risk Guide, and enforcement of property rights as implied by the index

developed by the Heritage Foundation. Since our data now focuses on the heterogeneity in

the characteristics of borrowing economies, we split our samples according to median values of

each index across host countries. Table 3 paints a clear picture: less than median institutional

quality signi�cantly hampers consumption insurance. In all three cases, 
 is signi�cantly

larger in samples with good institutions. Interestingly however, risk sharing continues to

be possible even with borrowers with less than median institutions, as 
 continues to be

signi�cantly non zero in these samples. Repudiation risk appears to be the most detrimental

to income insurance, but some risk sharing still prevails even when contract enforceability is

deemed a serious issue by ICRG. How is this possible?

We argue it is the conjunction of poor institutions and closedness to international markets

12A country cannot borrow mostly both in FDI and in equity. This is the �ip side of the issue that the Sk

measures sum to unity.
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that makes risk sharing truly impossible. Poor institutions in open markets barely prevent di-

versi�cation, because expropriation, though possible in principle, is rarely exacted in practice

lest retaliation on international markets occurs. Table 4 shows this to be the case in our data.

We now split our data in four quadrants in the space formed by openness to international

markets and institutional quality. We �rst distinguish open from closed economies using the

index proposed by Kaminsky and Schmukler (2003). In each thus selected sub-sample, we

estimate equation (2) on panels formed by countries of contrasted institutional quality. The

median institutional quality used for the second split is identical to what was used in Table

3, to facilitate comparison.13

Table 4 illustrates how, in our sample, the only countries where consumption risk is

barely diversi�ed at all are ones where institutions are poor and �nancial markets are closed.

Elsewhere, and in particular where institutions are poor but �nancial markets are open,

consumption risk sharing is present, signi�cant, and estimates of 
 are all higher than 0.5.

They are even higher within closed economies endowed with good institutions, where, in

fact 
 is not signi�cantly di¤erent from its value in samples regrouping open economies with

good institutions. Unsurprisingly, the quality of institutions does a¤ect estimates of 
, and,

holding openness constant, they are higher for good institutions.

In Table 5, we verify that a sample split along the openness dimension does not separate

our data into samples with fundamentally distinct institutions. In other words, we check

that openness incorporates information that is di¤erent from mere institutional quality. In

fact, Table 5 suggests the absence of any signi�cant di¤erences in institutions across closed

and open economies - across the four indexes we use in Table 4. In other words, isolating

closed (or open) economies is di¤erent from focusing on countries with poor (or desirable)

institutions.

In short, Tables 4 and 5 provide strong support for the conjecture that the quality of

institutions and openness are substitutes in enabling risk diversi�cation. Financial assets

continue to be available to investors willing to diversify risk in corrupt (say) economies that

are open; it is only when they are closed that diversi�cation e¤ectively plummets in the data.

We now turn to the question whether this happens because of the speci�c response of Foreign

13Although some observations are dropped going from Table 4 to 5, because of missing data on openness.
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Direct Investment to the legal environment.

3.3 Some Robustness

Our measure of bilateral risk sharing is novel. It is important to ensure our results are

robust to alternative samples and assumptions. Here we investigate the importance of three

alternatives. First, we address the possibility that cycle synchronization itself be endogenous

in equation (2). Second, in order to clarify what drives our results, we focus on sub-samples

pertaining to countries of a certain income level (while preserving the heterogeneity of interest,

i.e. in host countries institutional quality and openness). We also perform our estimations

on shortened time series corresponding to periods of globalization or otherwise. Finally,

we replace aggregate consumption with series on Gross National Income. Both measures

have merit, in that smoothing consumption presumably works through fewer �uctuations in

income. But Gross National Income is rigged with more measurement issue in international

data. We verify how our results stand.

3.3.1 Endogeneity

A potential issue in estimating equation (2) stems from the possible endogeneity of output

�uctuations to �nancial integration, and in particular to the nature of capital �ows. This may

drive a spurious correlation between yit�yjt and kij in the various sub-samples where equation

(2) was estimated. The correlation would however act against our results. Suppose output

�uctuations become internationally more synchronized between economies where bilateral

investment is high. We would then conclude that estimates of 
 are low between countries

with high realizations of kij , since their output �uctuations would be more synchronized

bilaterally. Endogeneity will only explain our results away if di¤erent types of capital have

di¤erent e¤ects on the international synchronization of output �uctuations.14 This seems

rather unlikely.

Nevertheless, we augment equation (2) with a second expression meant to capture the

putative autonomous determinants of yit�yjt, and estimate the resulting system using three-

14 In particular, it would have to be true that bilateral investment in equity lowers cycle synchronization,

but FDI increases it.
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stage least squares (3SLS). Luckily an enormous literature is available when choosing the

other determinants of the international correlation of business cycles.15 We include the most

robust and uncontroversial of them all, namely a measure of bilateral trade, and estimate

jointly

(yit � yjt)� (cit � cjt) = 
 (yit � yjt) + "ijt (3)

yit � yjt = �1 kij + �2 tij + �ijt

for all values of kij = ffdi; pi; loansg. Estimates of �1 - and the end e¤ect they have on 
 -

test whether the channels between kij and 
 are indeed what the previous section has made

them to be. TO BE COMPLETED

3.3.2 Coverage

TO BE COMPLETED

3.3.3 Income

TO BE COMPLETED

4 Openness, Institutions and International Investment

This paper�s argument links risk diversi�cation, the intensity and characteristics of inter-

national investment and institutional quality in borrowing economies. The previous section

established a signi�cant relation between diversi�cation and international portfolio on the

one hand, and between diversi�cation and institutions on the other. In this section, we dis-

cuss the remaining link, between international investment patterns and institutions. This is

an increasingly well-charted area, and we do not propose to have the de�nite word on how

institutional quality a¤ects the magnitude and composition of international capital �ows.16

15A lengthy discussion is out of order here. For a detailed discussion, including of the relevance of 3SLS in

this context, see Imbs (2004).

16We refer the interested reader to contributions by Lane and Milesi-Ferretti (2004), Faria and Mauro (2004)

or Daude and Fratzscher (2006).
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Our purpose is more focused: we seek to establish whether the intensity and composition of

capital �ows depends non-linearly on the quality of institutions. In particular, do institutions

a¤ect investment patterns identically irrespective of openness to world markets?

The question is especially relevant for Foreign Direct Investment, which may be particu-

larly sensitive to the risk of expropriation because of its physical nature. But expropriation

entails dynamic costs, in that international markets can decide to sanction and ostracize a

guilty party, by excluding it from world trade. A large literature is dedicated to evaluating

the costs of such an exclusion.17 But one thing is for sure. A closed economy cannot be fur-

ther ostracized, and thus might hesitate less when choosing to expropriate FDI, holding the

quality of institutions constant. In other words, for a given value of an index of institutional

quality, the likelihood of expropriation is endogenous to openness.

If this mechanism is indeed present in our data, it stands to reason that capital invested

in economies that are both closed and have poor institutions re�ects motives di¤erent from

mere diversi�cation strategies. If �nance towards such parties does not disappear altogether,

whatever remains must be determined at least in part by the prospect of expropriation. Both

how much capital �ows to closed, corrupt economies, and the type of asset used, must di¤er

substantially from what they would be if risk diversi�cation was the only motive for invest-

ment. In contrast, if expropriation e¤ectively ceases to be a credible threat for investment in

open (yet corrupt) economies, diversi�cation motives may once again take front stage.

The mechanism can account for the fact that risk sharing continues to be possible in

corrupt yet open economies, and indeed that portfolios long in FDI tend to deliver little risk

sharing. That would be the case if investment to corrupt and closed economies were not

governed by diversi�cation motives. We now formally verify this to be the case. In doing

so, we refer to the empirical approaches that have been tried and tested in the literature on

the determinants of international capital �ows. In particular, we follow Wei (2000, 2006) and

Lane and Milesi-Ferretti (2004), and estimate in pure cross-section

Akij = �i + ~�j + �1
�
�j : Ij

�
+ �2 �j + �3 Ij + �

0Xij + "ij (4)

where Xij denotes a vector of controls for bilateral investment patterns between lending

country i and borrowing country j. �j denotes the index of �nancial openness compiled by

17See among many others chapter 6 in Obstfeld and Rogo¤ (1996).
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Kaminsky and Schmukler (2003) (which takes value one in open borrowing economies) and Ij

is an index of institutional quality. We control for source speci�c intercepts, and destination

speci�c random e¤ects.18 We estimate the equivalent of equation (4) using a measure of

portfolio composition, i.e.

Skij = �i + ~�j + �1
�
�j : Ij

�
+ �2 �j + �3 Ij + �

0Xij + "ij (5)

A large literature has taken interest in the signs of �2 and �3; we are here mostly interested

in the sign of �1.

Table 6 presents a �rst set of results pertaining to all three measures of Akij , where Ij

corresponds to the corruption index proposed by the World Development Report, whose value

increases with corruption. Several results deserve mention. First, it is always signi�cantly true

that �1 and �3 have opposite signs. The direct e¤ect of corruption on capital is muted in open

economies. This is particularly true of Afdi, where �1 is both largest in magnitude and most

signi�cant. In our data, �3 is signi�cantly negative after appropriate conditioning. Holding

openness constant, corruption deters foreign capital, of any type. The second column in Table

6 suggests a crucial conditioning variable is per capita GDP in the borrowing economy, which

might capture the marginal return to capital. We stress our main conclusion regarding the

sign and signi�cance of �1 holds irrespective of the conditioning set - and indeed whether per

capita GDP is included or not. As discussed in Wei (2000) or Daude and Fratzscher (2006),

this is not necessarily true of the estimates of �3.

What is more, the signi�cance of �1 suggests sampling is of the essence when it comes to

assessing the e¤ects of corruption (or, more generally, institutional quality) on international

investment. A sample biased towards open economies (for instance ones where credit ratings

are available) is more likely to deliver positive estimates of �3, especially if the speci�cation

is linear. The end e¤ect of institutions on capital has to do with the relative magnitudes

of the estimates for �1 and �3, along with average realizations of Ij and �j .
19 We leave a

precise answer to this question to the literature concerned more directly with it, but stress

the non-linearity we document does not contradict existing estimates.

18Given that we focus on the cross-section formed by borrowing economies, this is the most we can control

for. See Daude and Fratzscher (2006) for a more general setting.

19The same is true of the end e¤ects of �nancial liberalization on the international allocation of capital,

though estimates of �2 are weakly signi�cant at best in Table 6.
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Table 6 shows the e¤ect of corruption on foreign investment is muted in open economies,

and it is for all the kinds of �nancial assets we observe. This is as such already consistent

with our conjecture that capital is invested in corrupt yet open economies, and thus that

risk diversi�cation remains possible there. Table 7 presents the estimated coe¢ cients on the

basis of equation (5), i.e. whether the shares of di¤erent types of assets in overall investment

are a¤ected non-linearly by institutional quality. They would not be if the non-linearities

were identical across FDI, portfolio investment and bank loans. Table 7 con�rms the special

status of FDI, as suggested by the di¤ering point estimates of �1 in Table 6. Estimates

of �1 and �3 imply a picture where corruption induces a portfolio reallocation away from

FDI and towards portfolio investment. Most importantly, this reallocation is only signi�cant

in closed economies, where portfolio investment seems preferable possibly on grounds that,

unlike FDI, it can be instantaneously reverted. In open economies, our estimates suggest

barely any reallocation occurs.20

Taken together, Tables 6 and 7 show that corrupt and closed economies have di¢ cul-

ties borrowing relative to open ones. Given a level of corruption, capital goes prioritarily

to open economies. This is particularly true of FDI, which appears to shun closed and cor-

rupt borrowers. That is consistent with the conjecture that FDI is particularly sensitive to

expropriation risk, so that investors avoid at all costs countries where institutional quality

can not be mitigated by putative market sanctions. It is also consistent with the conjecture

that whatever investment remains headed towards corrupt and closed economies, it may be

governed by other motives than portfolio diversi�cation.

In Table 8, we report estimates for �1, �2 and �3 for di¤erent values of Ij . In particular,

the corruption index we used in Tables 6 and 7 may well embed a variety of di¤erent char-

acteristics. Here, we zoom in onto the institutional defects that we deem likely to re�ect the

possibility that foreign investment be con�scated. We focus on four measures, some of which

were used earlier. The �rst two are proposed by the International Country Risk Guide, and

20Once again, we do not seek to assess the end impact of corruption on FDI. We note however once more the

crucial importance of per capita GDP as a conditioning variable, as exempli�ed by estimates of �3 changing

signs between the �rst and subsequent speci�cations. Our �nal conclusion on the presence of non-linearities

does not depend on the inclusion or otherwise of per capita GDP (nor indeed of any other controls included

in Xij).
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capture the ease of repudiation of government contracts, and a direct index of expropriation

risk. The third index measures the enforcement of property rights as computed by the Her-

itage Foundation. The last one quanti�es the quality of the regulatory environment index

introduced in La Porta et al (1998).

Institutional quality has non linear e¤ects across all four indexes, but most unanimously

on bilateral Direct Investment. In particular, while the direct e¤ects of institutions on kij (�3)

are not always signi�cant, they are always signi�cantly mitigated by the extent of openness

(�1) when it is the holdings of FDI that are explained.21 Unlike in Table 6, "allocation"

measures now point to a special status for FDI, which we �nd to be particularly sensitive

to both openness to world markets and institutional quality. In other words, while Table 6

suggested that corruption in general had deterrent e¤ects on all asset classes, with a slight

edge for FDI, we now conclude that contract repudiation and expropriation risk a¤ect mostly

Direct Investment. Indexes of institutional quality that focus on the expropriation question

yield estimates of �1 in equation (4) that are only signi�cant for FDI. By contrast, poor

regulatory environment and, to a lesser extent, poor property rights matter signi�cantly

(and still non-linearly) for all three classes of assets.

This section provides evidence of a signi�cant relation linking international investment

patterns to the interaction of institutional quality and openness. Institutions matter when

attracting capital, but poor institutions lose most of their deterrent in open economies, where

a market sanction becomes possible. This is particularly true of FDI, and particularly true

of institutions that pertains to the expropriation of foreign capital. We conclude standard

diversi�cation strategies may continue to motivate international investment towards countries

with poor institutions, provided they are also open. If they are closed, expropriation concerns

take over, and prevent consumption risk sharing.

5 Conclusion

International risk sharing is far from perfect in the data. But this fact averages impor-

tant di¤erences away. Lewis (1996) taught us that diversi�cation was hampered by de jure

21Good institutions correspond to high values of both ICRG indexes and the measure of the quality of the

regulatory environment.

25



restrictions to international capital �ows. We show this extends to e¤ectively measured in-

vestment: countries that trade �nancial assets are also diversi�ed, in that they manage to

unhinge domestic consumption from domestic production, in some cases perfectly. Surpris-

ingly, economies with low institutional quality still achieve a high degree of risk diversi�cation,

though we show that they must also be open to international markets. It is only in closed

economies with poor institutions that risk sharing is virtually absent.

Thus, openness and institutions are to an extent substitutes when it comes to attracting

capital for the purpose of risk diversi�cation. We conjecture this corresponds to the credible

threat of retaliation that open countries have to internalize when deciding to con�scate foreign

capital. Closed countries cannot be excluded from anything, and engage in expropriation more

readily. Investors anticipate this. Whatever capital still goes to closed, corrupt economies

achieves little diversi�cation, for these investments are now constrained to avoid or prepare

for the event of con�scation.

If the mechanism were indeed prevalent, international investment should respond to in-

stitutional quality in a non-linear manner, that depends on the borrowing country�s openness

to world markets. In particular, the deterrent impact of poor institutions should be muted

in open economies. That should be particularly true of the type of asset that is easiest to

con�scate, Direct Investment, and it should be particularly true of institutions that pertain

to expropriation risk or contract enforceability. We show these predictions are all borne out

in a dataset detailing bilateral investment patterns between more than forty economies, that

comprises information on cross-holdings of Direct Investment, portfolio investment, and bank

loans.
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Variable definition: Source:

Bilateral FDI stocks – FDI asset holdings of source country i in
host country j  in million US dollar

UNCTAD

Bilateral portfolio equity and portfolio debt stocks – average 
2001-2003 holdings of source country i in host country j in million
US dollar

Coordinated Portfolio Investment 
Survey (CPIS), IMF

Bilateral loans – aggregate assets and liabilities of banks in
reporting countries vis-à-vis banking and non-banking institutions in
host countries

International Locational Banking 
Statistics (ILB), BIS

Distance – log bilateral great circle distance in miles between
economic centers of source country and host country

Andy Rose’s website 

Common language – dummy equal to one if both countries speak
the same language and zero otherwise

Andy Rose’s website; CIA World 
Factbook

Property rights – index that goes from 0 to 5, with higher values
representing bad protection of property rights

Heritage Foundation

Expropriation risk – index goes from 0 to 10, with high values =
low risk

ICRG – PRS

Repudiation risk – index goes from 0 to 10, with high values = low
risk

ICRG – PRS

Days of enforcement –the time of dispute resolution—in calendar
days—counted from the moment the plaintiff files the lawsuit in
court until settlement or payment.

World Bank – Doing Business 
Database 

WDR corruption – index goes from 1 to 8, with higher values
indicating higher levels of corruption

World Bank (Wei, 2000)

TI corruption – value of index goes from 0 to 10, with higher
values indicating higher levels of corruption

Transparency International (Wei, 
2000)

Appendix B: Variable definitions and sources

 



Table 1: Risk Sharing - Multilateral Approach

All De Jure Total Capital Holdings

Closed Open Small Large

Output 0:4536�
(1:71)

0:9877���
(47:26)

0:3735
(1:38)

0:9831���
(63:60)

0:0477
(1:05)

Source E¤ects Yes Yes Yes Yes Yes

Year E¤ects Yes Yes Yes Yes Yes

Obs. 1,385 395 750 703 682

FDI Holdings Portfolio Holdings Loans Holdings

Small Large Small Large Small Large

Output 0:4378
(1:62)

0:7172���
(6:96)

0:9833���
(62:72)

0:0491
(1:05)

0:9832���
(64:31)

0:0505
(1:01)

Source E¤ects Yes Yes Yes Yes Yes Yes

Year E¤ects Yes Yes Yes Yes Yes Yes

Obs. 718 667 703 682 703 682

FDI Share Portfolio Share Loans Share

Small Large Small Large Small Large

Output 0:3634
(1:34)

0:9626���
(22:61)

0:9535���
(30:25)

0:3464
(1:28)

0:3544
(1:30)

0:9493���
(28:29)

Source E¤ects Yes Yes Yes Yes Yes Yes

Year E¤ects Yes Yes Yes Yes Yes Yes

Obs. 714 671 725 660 697 688

Notes: The dependent variable is the cyclical component of consumption, and "Output" denotes the cycli-

cal component of output. All regressions include Source and Year e¤ects, and standard errors are clus-

tered by Source country. "De Jure" re�ects average �nancial openness in the Source economy as implied

by the index compiled by Kaminsky and Schmukler (2003). "Holdings" are measured in proportion of

Source country GDP, "Shares" are measured as a proportion of total holdings. All samples (except "De

Jure") are split around the corresponding median value. A signi�cant coe¢ cient indicates lack of risk shar-
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ing.

Table 2: Risk Sharing - Bilateral Approach: De Facto Measures

All Total Capital Holdings

Small Large

Output 0:6127���
(8:40)

0:4381���
(4:18)

0:8623���
(19:09)

Pair E¤ects Yes Yes Yes

Obs. 11,516 5,672 5,844

FDI Allocation Portfolio Allocation Loans Allocation

Small Large Small Large Small Large

Output 0:4418���
(4:19)

0:8527���
(17:89)

0:3328���
(3:06)

0:9171���
(37:31)

0:5053���
(5:20)

0:8351���
(14:42)

Pair E¤ects Yes Yes Yes Yes Yes Yes

Obs. 5,749 5,767 5,758 5,758 5,750 5,766

FDI Share Portfolio Share Loans Share

Small Large Small Large Small Large

Output 0:7186���
(8:40)

0:4468���
(3:69)

0:3397��
(2:57)

0:7958���
(12:48)

0:7351���
(9:94)

0:3994���
(2:91)

Pair E¤ects Yes Yes Yes Yes Yes Yes

Obs. 5,725 5,791 5,729 5,787 5,753 5,763
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Notes: The dependent variable is dY-dC, the di¤erence between the international discrepancies in output and

consumption. "Output" denotes the international discrepancies in GDP. The sample is reduced to OECD

Source countries. All regressions include country-pair e¤ects, and standard errors are clustered by country

pairs as well. Total Capital Holdings denote the ratio of all asset holdings relative to source country GDP.

"Allocations" are measured in proportion of total Source country holdings in the same asset class, "Shares"

are measured as a proportion of total holdings. All samples are split around the corresponding median value.

A signi�cant coe¢ cient indicates risk sharing.
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Table 3: Risk Sharing - Bilateral Approach: Institutions

Corruption

High Low

Output 0:5129���
(5:41)

0:8317���
(13:02)

Obs 5,874 6,476

Repudiation

High Risk Low Risk

Output 0:2817��
(5:29)

0:9000���
(33:23)

Obs 4,123 7,393

Property Rights

Poor High

Output 0:5316���
(5:76)

0:8257���
(11:89)

Obs 6,576 4,940

Notes: The Table reports estimates of 
 in equation (2). All regressions include include country-pair e¤ects,

and standard errors are clustered by country pairs. . The sample is reduced to OECD Source countries, and

de jure measures pertain to Host economies. Corruption is measured using the index computed by the World

Development Report, high corruption means a value above 2.5. Repudiation risk is measured by the index

computed by ICRG; high repudiation risk means a value below 9. Property Rights are measured using the

index proposed by the Heritage Foundation; poor rights correspond to a value above 1.
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Table 4: Di¤erential E¤ects - Financial Openness

Closed Open

Low High Low High

Enforcement 0:0869���
(6:89)

0:9112���
(14:34)

0:5311���
(5:65)

0:8970���
(17:21)

Obs 1,149 941 4,329 2,901

High Risk Low Risk High Risk Low Risk

Repudiation 0:0694���
(4:76)

0:8937���
(14:98)

0:2335�
(1:93)

0:9148���
(34:51)

Obs 871 1,779 1,894 5,336

High Risk Low Risk High Risk Low Risk

Expropriation 0:0898���
(7:63)

0:9207���
(19:94)

0:5108���
(5:07)

0:8504���
(13:58)

Obs 1,271 1,379 2,381 4,849

Poor High Poor High

Property Rights 0:0612���
(4:33)

0:9107���
(17:86)

0:5568���
(5:40)

0:7735���
(6:95)

Obs 787 1,443 3,414 3,497

Notes: The Table reports estimates of XXX in equation (XXX). All regressions include include country-

pair e¤ects, and standard errors are clustered by country pairs. . The sample is reduced to OECD Source

countries, and de jure measures pertain to Host economies. Financial openness is given by the index compiled

by Kaminsky and Schmukler (2003). Enforcement captures enforceability of contracts as implied by the index

introduced by La Porta et al. (1998); low enforcement means a value below 8. Repudiation risk is measured

by the index computed by ICRG; high repudiation risk means a value below 9. Expropriation risk is measured

using the index computed by ICRG; high expropriation risk corresponds to a value below 10. Property Rights

are measured using the index proposed by the Heritage Foundation; poor rights correspond to a value above

1.
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Table 5: Di¤erential E¤ects: Summary Statistics

Closed Open

Enforcement 7:453
(1:391)

6:702
(1:734)

Obs 2,090 7,230

Repudiation 9:210
(1:042)

9:088
(0:941)

Obs 2,650 7,230

Expropriation 9:500
(0:727)

9:584
(0:740)

Obs 2,650 7,230

Property Rights 1:621
(0:897)

1:697
(0:785)

Obs 2,230 6,911

Notes: The Table reports average values of institutional quality indexes across relevant sub-samples (and their

standard deviation). The sample is reduced to OECD Source countries, �nancial openness is given by the index

compiled by Kaminsky and Schmukler (2003). Enforcement captures enforceability of contracts as implied by

the index introduced by La Porta et al. (1998); low enforcement means a value below 8. Repudiation risk

is measured by the index computed by ICRG; high repudiation risk means a value below 9. Expropriation

risk is measured using the index computed by ICRG; high expropriation risk corresponds to a value below 10.

Property Rights are measured using the index proposed by the Heritage Foundation; poor rights correspond

to a value above 1.
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Table 6: International Allocation:

FDI FDI FDI FDI Portfolio Loans

Interaction 0:0147��
(2:11)

0:0095��
(2:43)

0:0070�
(1:79)

Financial Openness �0:0529�
(�1:76)

�0:0302�
(�1:77)

�0:0152
(�0:99)

Corruption �0:0116���
(�3:03)

�0:0012
(�0:32)

�0:0034
(�1:22)

�0:0149��
(�2:35)

�0:0094��
(�2:07)

�0:0104��
(�2:22)

Per Capita GDP 1:4283�
(1:77)

�0:3024
(�0:56)

�0:7478
(�1:01)

�0:4894
(�0:87)

�0:6797
(�1:46)

GDP 0:0239���
(6:82)

0:0263���
(9:01)

0:0320���
(17:26)

0:0190���
(11:87)

Distance �0:0193���
(�4:13)

�0:0215���
(�3:98)

�0:0178���
(�3:69)

�0:0248���
(�3:91)

Language 0:0294���
(3:31)

0:0328���
(3:03)

0:0198
(1:63)

0:0206�
(1:82)

ER Regime 0:0008
(0:79)

0:0005
(0:48)

�0:0008
(�1:32)

0:0011
(1:53)

Source E¤ects Yes Yes Yes Yes Yes Yes

(Random) Host E¤ects Yes Yes Yes Yes Yes Yes

Obs. 877 784 709 631 631 631

Notes: The dependent variable is the share of one particular type of asset between Source and Host countries,

relative to the corresponding aggregate held from the Source economy. Corruption is measured by the World

Development Report index. Higher values indicate more corruption. Financial openness is captured by the

index compiled by Kaminsky and Schmukler (2003). The sample is focused on OECD Source countries.

Standard errors are clustered by Host country.
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Table 7: Portfolio Shares:

FDI FDI FDI FDI Portfolio Loans

Interaction 0:0480�
(1:87)

�0:0670��
(�2:06)

0:0185
(0:77)

Financial Openness �0:1763��
(�1:96)

0:2277�
(1:74)

�0:0495
(�0:54)

Corruption 0:0658���
(4:83)

�0:0296
(�1:64)

�0:0262
(�1:63)

�0:0648��
(�2:33)

0:0795��
(2:11)

�0:0137
(�0:54)

Per Capita GDP �11:656���
(�5:65)

�10:415���
(�5:24)

�10:777���
(�3:63)

12:991���
(3:30)

�2:0586
(�1:04)

GDP �0:0093
(�0:78)

�0:0011
(�0:09)

0:0074
(0:45)

�0:0066
(�0:96)

Distance �0:0138
(�1:18)

�0:0223��
(�2:11)

0:0700���
(4:69)

�0:0456���
(�4:55)

Language 0:0662��
(2:47)

0:0603��
(2:27)

�0:0182
(�0:47)

�0:0410�
(�1:95)

ER Regime 0:0055
(1:18)

0:0040
(0:77)

�0:0105
(�1:60)

0:0065�
(1:67)

Source E¤ects Yes Yes Yes Yes Yes Yes

(Random) Host E¤ects Yes Yes Yes Yes Yes Yes

Obs. 877 784 709 631 631 631

Notes: The dependent variable is the ratio of one particular type of asset relative to total bilateral holdings

between Source and Host countries, as given by the sum of FDI, Loan, Equity and Bond Holdings. Corruption

is measured by the World Development Report index. Higher values indicate more corruption. Financial

openness is captured by the index compiled by Kaminsky and Schmukler (2003). The sample is focused on

OECD Source countries. Standard errors are clustered by Host country.
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Table 8: What Corruption

Allocation Shares

FDI Portfolio Loans FDI Portfolio Loans

Repudiation of Government Contracts (ICRG) - High Value, Low Risk

Interaction �0:0216���
(�2:90)

�0:0075
(�1:64)

�0:0075�
(�1:81)

�0:0868���
(�3:25)

0:1018���
(3:14)

�0:0157
(�0:69)

Openness 0:1867���
(3:04)

0:0683�
(1:85)

0:0745��
(2:12)

0:7311���
(3:01)

�0:8626���
(�3:09)

0:1387
(0:72)

Institution 0:0044
(1:02)

0:039
(1:16)

0:0040
(0:96)

0:0464�
(1:91)

�0:0211
(�0:59)

�0:0240
(�1:00)

Expropriation Risk (ICRG) - High Value, Low Risk

Interaction �0:0230��
(�2:11)

�0:0074
(�1:18)

�0:0070
(�1:20)

�0:1022�
(�1:86)

0:1350��
(2:09)

�0:0330
(�0:86)

Openness 0:2132��
(2:16)

0:0723
(1:31)

0:0749
(1:39)

0:9299�
(1:77)

�1:2372��
(�2:01)

0:3102
(0:87)

Institution 0:0073
(1:19)

0:0015
(0:35)

�0:0009
(�0:16)

0:0528
(0:92)

0:0222
(0:46)

�0:0730�
(1:78)

Enforcement of Property Rights (Heritage Foundation) - High Value, Low Enforcement

Interaction 0:0161���
(2:84)

0:0086��
(2:01)

0:0069
(1:55)

0:0224
(0:66)

�0:0215
(�0:41)

�0:0004
(�0:01)

Openness �0:0257��
(1:96)

�0:0090
(�0:81)

�0:0029
(�0:25)

�0:0419
(�0:54)

0:0473
(0:38)

�0:0066
(�0:09)

Institution �0:0098��
(�1:99)

�0:0085��
(�2:29)

�0:0036
(�0:77)

�0:0272
(�0:75)

0:0208
(0:45)

0:0060
(0:20)

Quality of Regulatory Environment (La Porta et al) - High Value, High Quality

Interaction �5:0213��
(�2:36)

�3:8888���
(�3:24)

�1:9514
(1:60)

�2:9200
(�0:32)

�4:1270
(�0:36)

7:4330
(0:94)

Openness 0:0130�
(1:93)

0:0266���
(2:96)

0:0150��
(2:53)

�0:0142
(�0:26)

0:0250
(0:36)

�0:0127
(�0:29)

Institution 5:8288���
(2:72)

4:2538���
(3:28)

2:3701�
(1:93)

6:3129
(0:73)

4:9485
(0:49)

�11:679�
(1:67)

Notes: All regressions include Source �xed e¤ects, Host random e¤ects and the same battery of controls

in Tables 1 and 2 (per capita GDP, GDP, distance, common language and exchange rate regime). The

"Allocation" category corresponds to regressions where the dependent variable is the share of one particular

type of asset between Source and Host countries, relative to the corresponding aggregate held from the Source

economy. The "Share" category corresponds to regressions where the dependent variable is given by the ratio

of one particular type of asset relative to the total bilateral holdings between Source and Host countries, as

given by the sum of FDI, Loan, Equity and Bond Holdings. Financial openness is captured by the index

compiled by Kaminsky and Schmukler (2003). The sample is focused on OECD Source countries. Standard

errors are clustered by Host country.
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Figure 1: De facto openness, risk sharing and institutions – some examples 
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