CENTER FOR
ADVANCED
RESEARCH
INFINANCE

CARF Working Paper

CARF-F-581

Bilateral Lucas Paradox

Yasumasa Morito
University of Wisconsin

Kenichi Ueda
University of Tokyo

March 28, 2024

CAREF is presently supported by Nomura Holdings, Inc., Mitsubishi UFJ Financial Group, Inc., Sumitomo
Mitsui Banking Corporation., The Norinchukin Bank, The University of Tokyo Edge Capital Partners Co.,
Ltd., Ernst & Young ShinNihon LLC, The Dai-ichi Life Insurance Company, Limited., and All Nippon
Asset Management Co., Ltd.. This financial support enables us to issue CARF Working Papers.

CARF Working Papers can be downloaded without charge from:
https://www.carf.e.u-tokyo.ac.jp/research/

Working Papers are a series of manuscripts in their draft form. They are not intended for circulation or
distribution except as indicated by the author. For that reason Working Papers may not be reproduced or
distributed without the written consent of the author.



Bilateral Lucas Paradox

Yasumasa Morito
University of Wisconsin
and
Kenichi Ueda
University of Tokyo®

Abstract

Using the bilateral international investment data across countries for 2009-2018, we find that the
returns on international investments are lower for rich countries than for poor countries,
seemingly consistent with the Lucas Paradox. However, when we look at the excess returns on
international investments relative to domestic investments, rich countries are investing more
wisely than poor countries. A puzzle arises: Why do poor countries invest mostly in rich
countries where relative returns are negative? We investigate the effects of institutional qualities
of investor countries, in addition to recipient countries’ characteristics, which the literature has
been focusing on. We find that investor countries’ institutional qualities do matter for
participating in a wider set of investment destinations, but that they do not affect return
sensitivity in allocating funds across participating markets.

JEL codes: F21, F34, F36, F65
Keywords: Lucas Paradox, international investments, return on capital, globalization

" The views expressed in this paper are those of the authors and should not be attributed to any institutions that the
authors have been or are affiliated with. The research in this paper is funded by JSPS Kakenhi #20H01487, the 2nd
CEPR Rising Asia Workshop, Center for Advanced Research in Finance (CARF) at the University of Tokyo. We
would like to thank comments from participants of the Japanese Economics Association Meeting at Kyushu
University, TWID International Finance workshop at the University of Tokyo, and the 1st International
Macro/Finance and Sovereign Debt Workshop in East Asia at Sogang University. In particular, we benefited a lot
from discussions made by Takashi Kano, Hibiki Ichiue, Hyunju Lee, and Hirokazu Ishise.



1 Introduction

“Why doesn’t capital flow from rich to poor countries?” Lucas (1990) questioned the apparent lack of
arbitrage in the international capital market between the capital-scarce developing countries (with high
marginal product of capital (MPK)) and the capital-abundant advanced economies (with low MPK).
Lucas (1990) shows that it is the case, even after correcting for the differences in human capital accu-
mulations. With a typical production function, Y = F (A, K, H), after correcting for human capital H, the
differences in MPK must be attributed to the differences in A. Since the production knowledge could be
freely moved (or at most with patent royalties or license fees), many researchers have shown that total
factor productivity A is influenced largely by institutions, rather than technologies.

In this paper, we identify which side of institutions matter, investor or recipient countries. We are
able to do so because we analyze bilateral capital-flow data compiled by the IMF for 2009-2018, that
is, international investment positions with its originations and destinations. This contrasts to most past
papers which are based on capital-flow data from, or to, the rest of the world. Interestingly, the bilateral
data shows that there are lots of zero capital flows for many pairs of countries. This participation decision
of an investor country to a specific recipient country’s market may follow a different mechanism than just
an arbitrage decision by an investor among participating markets.

We find that the institutions of both investor and recipient countries matter in participation decisions.
Importantly, rich countries are wiser, in that they invest in both rich and poor countries. On the contrary,
poor countries invest mostly in rich countries whose returns are lower than those of the poor countries
themselves. This is a deeper Lucas Paradox: why do poor countries invest in rich countries?

Moreover, among the countries where a country invests, arbitrage opportunities appear to remain. We
do not find that the investors’ institutions influence the relative return, that is, the degree of non-arbitrage,
though recipients’ institutions mitigate the paradox. Here, another deeper Lucas Paradox remains among
the participating markets, even considering institutional differences and correcting for macroeconomic
risks: why doesn’t rich countries arbitrage more wisely?

Note that, in contrast to our study, the literature on the Lucas Paradox has focused on the recipient
side issues. For example, Alfaro, Kalemli-Ozcan, and Volosovych (2008) show that the paradox can be
explained by institutional qualities in recipient countries. Gourinchas and Jeanne (2013) find that, even
among developing countries, capital does not flow into the high MPK countries, and that the pattern
of the investments follows national saving behaviors and foreign reserve accumulation. In response to

the finding of Gourinchas and Jeanne (2013), Aguiar and Amador (2011) and Alfaro, Kalemli-Ozcan,



and Volosovych (2014) show that private capital flows into developing countries with the high MPK.
Araujo, Lastauskas, and Papageorgiou (2017) examine the recent evolution of capital flows to low-income
countries and attribute it to both intensive and extensive margins of international investments. They find
that market-entry costs (non-production costs) hinder the capital flows into low-income countries. As
in Araujo, Lastauskas, and Papageorgiou (2017), we consider both intensive and extensive margins of
international investments by two-stage estimation.

The literature on estimating the MPK at the country level is also relevant to our paper. Caselli and
Feyrer (2007) argue that, if correcting for natural resources, the MPK of developing countries are not
so high since many of them are rich in natural resources. This seemed to solve the Lucas Paradox.
However, Monge-Naranjo, Sdnchez, and Santaeulalia-Llopis (2019) argue that Caselli and Feyrer (2007)
do not include the urban land value, which is a good proxy for the natural resource utilized by city-
based activities. Once Monge-Naranjo, Sdnchez, and Santaeulalia-Llopis (2019) include them, the Lucas
Paradox comes back. We, therefore, use the MPK defined by Monge-Naranjo, Sanchez, and Santaeulalia-
Llopis (2019) throughout our paper.

There are a few studies that examine the investor side issues on international investments. In partic-
ular, Ju and Wei (2010) analyze theoretically how the financial development and corporate governance
affect international capital flows. In countries like China, people would like to invest in the U.S. be-
cause the domestic interest rate is low, due to the poor financial development, even if the MPK is high.!
Leuz, Lins, and Warnock (2008) explore the effects of institutional qualities of countries and firms on
international investments by the U.S. investors using firm-level data. They find that both country- and
firm-level institutional qualities affect investments. Ananchotikul, Piao, and Zoli (2015) investigate the
recent trends of financial integration in Asia, and the determinant of capital flows, in particular, the port-
folio investment and bank loans. Similar to our paper, they take into account the institutional qualities of
investor countries, such as the degree of investor protection, quality of insolvency framework and contract
enforcement, but study only Asian countries, and without risk adjustment. Fratzscher and Imbs (2009)
show that the degree of consumption risk sharing depends on international assets (e.g., bonds, equity, and
the FDI). Country’s holdings of those assets are determined by transaction costs specific to each asset
class.

Other related literature examine the common characteristics of a pair of countries that determine

I'They find that the financial system efficiency and corporate governance may have opposite effects. An improvement in
corporate governance increases both the expected MPK of the FDI and the financial returns on the portfolio investments, while
the financial system efficiency matters for a gap between the MPK and financial returns.



international trade and investments. For example, Portes and Rey (2005) find that distance and proxies of
information asymmetry determine the pattern of bilateral equity flows. The proxy of social ties, such as
networks of race or migrants (Rauch and Trindade 2002; Burchardi, Chaney, and Hassan 2018), language,
and religion (Head, Mayer, and Ries 2010; Head and Ries 2008; Hoshi and Kiyota 2019; Pellegrino,
Spolaore, and Wacziarg (2021)) are also key determinants of international trade and investments. We
include these variables as controls, to estimate the effect of institutions of both investor and recipient
countries on international capital flows.

Let us reiterate our results: In terms of arbitrage decision, investors’ institutions do not matter, while
in terms of participation decision, investors’ institutions do matter. For both decisions, recipients’ and

commonality matter.

2 Stylized Facts

We start to look casually at the bilateral investments (i.e., the foreign direct investments and the portfolio
investments), and show the pattern some what consistent with the Lucas Paradox, that is, poor countries
tend to invest in rich countries. Moreover, we look at the relationship between the returns on investments
and the log of real GDP per capita. Also, consistent with the Lucas Paradox, we find that the simple
returns on investments, represented by the MPK, are lower for rich countries than for poor countries. In
other words, rich countries do not seem to be investing in developing countries where returns are high.

However, the relative returns show the opposite picture. We find that the excess returns on interna-
tional investments (i.e., the MPK of recipient countries), relative to the returns on domestic investments
(i.e., the MPK of originated countries), are higher for the rich than the poor. This tendency is confirmed
even after correcting for macroeconomic risks. In other words, rich countries are investing abroad more
wisely than poor countries. The paradox lies in poor countries, not in rich countries.

Here, we first look at the extensive margin of foreign investments. Figure 1 and Figure 2 are the
colored tables show the extensive margins. X-axis and y-axis represent investor and recipient countries,
respectively. The investor and recipient countries are sorted by the GDP per capita. Each blue cell of
the table means that an investor country in each column (x-axis) of that cell invests positive amounts in
a recipient country in each row (y-axis) of the same cell. Similarly, each red cell means that an investor
country in the column (x-axis) does not invest in a recipient country in a row (y-axis). If the data that

country i invests in country j is not available from 2009 to 2018, (i, j) element of the table is colored



as white. We can see that for both FDI and portfolio investment, rich countries invest broadly, but poor
countries tend to invest only in rich countries.
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Figure 1: Extensive Margin of the FDI from 2009 to 2018
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Figure 2: Extensive Margin of the Portfolio Investments from 2009 to 2018

Next, we look at the the relationship between the returns on international investments and the log of
real GDP per capita. We define basket returns of country i from investing in a basket of countries at time

t, normalized by the aggregate investments, as
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where a; j, is the gross investment position in US dollars of country i to country j at time #, and r; j is

the return on investments to country j from country i at time ¢.>

ZNote that we use gross investment data instead of net investment data.
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Figure 3: The Average Returns from the FDI from 2009 to 2018
This figure plots the relationship between the log of real GDP per capita and the 2009-18 average of
basket returns from the FDI defined in three different ways. In the left panel, the returns refer to MPK
of recipient countries correcting for natural resources. In the middle panel, relative returns are used.
The right panel presents the relative returns correcting for correlation of marginal utilities, based on the
consumption-based capital asset pricing model (CCAPM).

Figure 3 plots the 2009-2018 average of the basket returns from the foreign direct investment (FDI),
based on three different definitions of the returns. In the left panel of Figure 3, r; ;; is defined as the MPK,
calculated based on the national accounts for each recipient j-th country, which does not depend on i-th
domestic assets return. In the middle panel of Figure 3, we report the relative returns, that is, the MPK
of each j-th recipient country in excess of i-th domestic returns. The right panel of Figure 3 presents
the returns relative to the domestic returns with correcting for the correlation of marginal utilities, based
on the consumption-based capital asset pricing model (CCAPM).? Figure 4 shows the same plot for the
portfolio investments.

The left panel of Figure 3 shows that the average returns on the FDI by poor countries are about
the same as those by rich countries. The left panel of Figure 4 shows the same picture for portfolio
investments, but perhaps also shows that the poor seem to invest slightly more wisely than the rich.

However, because they should have highly profitable opportunities inside their borders, poor countries
may be better off by investing more in domestic projects. Here, we calculate the relative returns on

foreign investments compared with domestic investments, and show this in the middle panels of Figure 3

3The details of our data and the derivation of the relative returns are explained later. The number of observations in the
three panel are the same.



and Figure 4. Now, the opposite picture appears: The poor turn out to invest less wisely as their relative
returns are negative.

Moreover, if investor countries engage in arbitrage, we should observe that the relative returns on
investments would be zero (at least nonnegative), after correcting for their risk preferences. The risk
adjusted relative returns by CCAPM are shown in the right panels of Figure 3 and Figure 4. The interna-
tional portfolio investments by advanced countries seem arbitraged well but not by developing countries,
which seem to suffer from negative returns.

This implies that capital flows excessively from poor countries to richer countries. This may indicate
that developing countries seek safe assets more or just invest unwisely. On the other hand, capital does
flow from the rich to the poor adequately, unlike Lucas Paradox suggests. Below, we investigate the
factors behind these capital flows in detail more by looking at the characteristics of both investor and

recipient countries, in particular institutional qualities.
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Figure 4: The Average Returns from the Portfolio Investments from 2009 to 2018
This figure plots the relationship between the log of GDP per capita and the 2009-18 average of basket
returns the portfolio investments from defined in three different ways. In the left panel, the returns refer
to MPK of recipient countries correcting for natural resources. In the middle panel, relative returns are
used. The right panel presents the relative returns correcting for correlation of marginal utilities, based
on the consumption-based capital asset pricing model (CCAPM).



3 Data

3.1 Data Description

We construct variables regarding returns on investments by ourselves, based on publicly available data
sources, while we use often-used characteristics of countries, such as institutional qualities, financial
openness, religion, geography, and language. Since these variables do not change much over time, we
conduct a cross-country analysis, not a panel data analysis.

The sample period covers from 2009 to 2018, since the data on bilateral foreign direct investments
are available only from 2009. There are stock, not flow, variables and we use the average over the sample
periods. Data sources are explained below. Table 1 shows the country coverage. In the benchmark,
we exclude the countries regarded as offshore financial centers, such as Switzerland and the Cayman
Islands, according to the classification of Johannesen and Zucman (2014). Later, as a robustness check,
we also exclude financial centers classified with a slightly different definition used by Garcia-Bernardo
et al. (2017).

Table 2 summarizes the data definition and sources. Tables 3 to 6 show the descriptive statistics and

the correlation tables of the variables used for our regressions.

Capital Flows

The data on bilateral foreign direct investments (FDI) and bilateral portfolio investments come from the
Coordinated Direct Investment Survey (CDIS) and the Coordinated Portfolio Investment Survey (CPIS),
both compiled by the IMF. The definitions of the foreign direct investments and the portfolio investments
are given by the Balance of Payments and International Investment Position Manual 6th edition (BPM6)
of the IMF (2009). The foreign direct investments are defined as the investments with which foreign
investors can control or influence significantly on firms’ management. Practically, BPM6 (IMF) defines
the FDI as a 10 percent or higher voting rights in an enterprise. The portfolio investments are defined
as cross-border investments in the form of debt or equity securities, which are not classified as foreign
direct investments or official reserve assets. For a robustness check, we also use refined bilateral external
portfolios constructed by Coppola et al. (2021), who track original investor countries behind investment
funds.

To maximize the coverage of our sample countries for the FDI, we use the data on inward investments

of the receiving countries, instead of outward investments of investors. This is because participants of



the CDIS always report the positions of inward direct investments but not always the outward positions.
The capital flows are measured in the current US dollar. However, the currency unit does not matter in
our analysis because in the second-step regressions, we use the share of the bilateral investment position
of country i to another country j in the total investments of country i to the rest of the world. And, in the

first step, the dependent variable is binary participation decision.

Return on Investment

As our benchmark measure of the return on investments, we correct the traditional MPK by adjusting for
natural resources, since natural resources are important production inputs in developing countries (Caselli
and Feyrer 2007). We use the data from Monge-Naranjo, Sanchez, and Santaeulalia-Llopis (2019), who
separate and calculate the shares of capital and of natural resources. The coverage of their data is from
1970 to 2005, and we take the average over 1990 to 2005 for estimating the capital share.

For an alternative measure, we use the traditional MPK, that is, the ratio of the real GDP to capital
multiplied by the estimated share of capital. We use the GDP and the capital stock at constant national
prices in US dollars as of 2011, from the Penn World Table, version 10.0 (PWT 10.0). Also, we estimate
the capital share of outputs calculated as 1 minus the labor share reported in PWT 10.0, for each year and
each county.

Yet another measure of the return on investment is the price, that is, the real interest rate, which is
taken from the World Bank database.* The World Bank calculates the real interest rate as the lending
interest rate adjusted for inflation measured by the GDP deflator. Note that the interest rate and MPK are
often different (see, e.g., Reis (2021)), likely because the loan rates are often subject to regulations and
monetary policies, as well as financial developments. Appendix A includes equivalents to Figure 3 based

on these alternative measures, as well as robustness of regression results using them.

Consumption Growth Rates, Human Capital, and the Parameter of Relative Risk Aversion

The aggregate consumption growth data is taken from the World Economic Outlook Database of the IMF.
The data on human capital is from PWT 10.0. The parameter of relative risk aversion is set as 2.0 for the

benchmark, which is a typical value used in the literature.

“https://data.worldbank.org/indicator/FR.INR.RINR ?view=chart
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Country Characteristics

General Institutions We use the rule of law, the property rights, and the political stability and absence
of violence/terrorism (hereafter political stability) as general institutional qualities. The rule of law and
the political stability are from the Worldwide Governance Indicators, 2017, originally constructed by
Kaufmann, Kraay, and Mastruzzi (2011). The rule of law “captures perceptions of the extent to which
agents have confidence in and abide by the rules of society, and in particular the quality of contract
enforcement, property rights, the police, and the courts, as well as the likelihood of crime and violence.”
Also, the political stability index “measures perceptions of the likelihood of political instability and/or
politically motivated violence, including terrorism.” The indicators take a value from -2.5 (weak) to 2.5
(strong).

The property rights is from the Global Competitiveness Report 2017-2018 of the World Economic
Forum. The index of the property rights describes the extent to which property rights, including financial

assets, are protected. The range is 1 (not at all) to 7 (to a great extent).

Financial Sector Institutions We use the corporate governance and the borrower-creditor rights from
the Doing Business (2018) of the World Bank as financial sector institutional qualities. For corporate
governance, we use the strength of investor protection index, which represents the strength of minority
shareholder protection. The index takes a value from 0 (weak) to 10 (strong).

For borrower rights, we use the strength of legal rights index from the Doing Business of the World
Bank. It is an index from O (weak) to 10 (strong), and measures “the degree to which collateral and
bankruptcy laws protect the rights of borrowers and lenders and thus facilitate lending.” Note that this
indicator put more weights on borrower rights compared to creditor rights. We also use resolving insol-
vency as a measure that put more weights on creditor rights. It is also from Doing Business (2018) of the
World Bank, defined as “the time, cost and outcome of insolvency proceedings involving domestic enti-
ties, as well as the strength of the legal framework applicable to judicial liquidation and reorganization

proceedings.” The range of the indicator is between 0 (weak) and 100 (strong).

Financial Openness We use Chinn and Ito (2006) index, which measures the easiness (i.e., less restric-
tions) of cross border financial transactions for each country. It covers 182 countries and the period of
our sample. The index is the first principal derived from the principal component analysis, based on four

binary variables of the Annual Report on Exchange Arrangements and Exchange Restrictions (AREAER,
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2018) of the IMF. The four variables are restrictions on current account, capital account transactions, the
existence of multiple exchange rates, and the requirements of surrendering export proceeds. The mini-
mum and the maximum values of the index are -1.91 and 2.36, respectively. Countries with high value

of the index have high degree of capital account openness.

External Conditions The data on foreign reserves, exchange rates, and tariff rates are taken from the
World Development Indicators of the World Bank. The dummy variable for legal origin is from La Porta,

Lopez-de-Silanes, and Shleifer (2008)

Natural and Quasi-Natural Characteristics We use the distance between a pair of countries, lan-
guage, and religion from GeoDist (2015) of CEPII. Distance is calculated by the great-circle formula,
based on latitudes and longitudes of the most important cities or agglomerations in terms of population.
For language, we construct the dummy variable indicating whether two countries have the same official
or primary language. We use the religion proximity index, which is “calculated by adding the products
of the shares of Catholics, Protestants and Muslims in the exporting and importing countries” (CEPII,

2015). The range of this index is from O to 1.

3.2 CCAPM-Based Correction for Business Cycle Risk

We use a standard consumption-based capital asset pricing model (CCAPM) to correct relative risks for
i-th country to invest in j-th country. We articulate the portfolio allocation problem between domestic and
foreign assets based on the returns on assets, and the correlations among them, correcting for marginal
utilities.

For a case with J countries, recipient country j € {1,...,J} has an asset A; that pays the divi-
dends {d j’,}:ozo. Country i maximizes its life-time utility by choosing the sequence of its consumption
{cis}iy and asset holding on jth asset, {a; 11}, given price {¢;,} _, and the initial holding of
assets {a;, j70}j:1. The output by country i at ¢ is denoted by y;,. Then, the utility maximization problem

of country i is expressed as

max Ey
{eindaijori i 3o

i ﬁ[u(ci.,z)] 2)

t=0

subject to
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for all #, where f3 is the discount factor, which is assumed to be the same for all countries for the sake of

simplicity.’ The market clearing conditions are, for each j’s asset market,
J
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and for the world
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The first order conditions are, for all investor country i = 1,...,J,

' (cig) = PE: [/ (cig1)Rjs11] ©

where R; 11 = (¢j:+1+dj+1)/q;, is the one-period gross return realized by j-th country’s asset at time

t+ 1. We can derive the Euler equation for country i with respect to any foreign asset j as

w' (¢4
1 = E [ﬁMRnH}

' (ciy)
= E [mi,z+1Rj,t+1] (7)

= Cov(mis+1,Rjs11) +Et [migi1) E [Rjs41]

'(c:
where m; ;1 =8 ”u(,c(‘cllf)‘) is the stochastic discount factor of country i.

Because this Euler equation holds for each recipient j-th country, including investor’s domestic in-

vestment,

Cov(misi1,Ripv1) + Ei[mizi1] B [Rigy1]

= COV(mi,t-i-]?Rj,l-i-l) +E [mi,t+1]Ez [Rj,z+1] ) (8)

that 1s,

3 As we will explain in equation 10 below, this assumption on the discount rate does not affect the key implications.
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In the perfect market, the investment decision should be determined by this equation. The relative

Ei[Rjss1]) —Ei[Risy1] = E; [ yRirr1 —Rj,z+1) : (10

return on foreign asset j should be arbitraged with domestic investment after correcting essentially for its
correlation with marginal rate of substitutions.

However, if the simple arbitrage condition were to fail with a home bias, then E; [m;;1R; ;1] <
E; [miJHR j,t+1} would hold for some j at time ¢. This implies the right hand side of equation 10 is

smaller than the left hand side, or

M/(Ci,z+1)} - Cov (u/(ci,t—i-l)

E; [Rj,z+1] —E [Ri,t+1] +E [ M/(Cit) W’

Rj1 _Ri,z+1) > 0. (11)

In other words, the relative return correcting for risks is positive. In this case, investors in i-th country
should invest more on j-th asset. Hence, this (11) is the Lucas Paradox in a more general form, defined
bilaterally for i — j pair countries.

Here, we denote the left-hand-side of (11) as RR; j,, that is, the relative return correcting for risks on

foreign asset j with respect to domestic asset i

RRiji = Ei[Rjsy1] —Ei[Risi1] (12)
W' (Cigr1) - U (Cirv1)
E | —7 C —~ 2T’ R. —R: .
" l[ ' (ciy) } OV( u'(cig) U er)

As 1s often assumed in the international macroeconomics literature, we further assume a constant relative
1-o

risk aversion (CRRA) utility function u(c,) = i’_—o, where o represents the relative risk aversion. Then,

the return on asset j relative to i can be written as
s 17! g
RRi,j,t =E [Rj,m-l} —E; [Ri,H-l] + E; [g,-Hl} COV(gl"l+1,Rj7[+1 —Ri,t+1), (13)

where g ;11 = cis+1/ciy is the consumption growth rate of country i. We define external assets weighted

average of (13) for each country i as the Lucas Paradox Index, which are shown in the right panels of

14



Figures 3 and 4. Note that, unlike the original Lucas Paradox (1990), this index shows mostly negative.

4 KEstimation

In the data, many country do not invest in all other countries. Naturally, participation to a specific foreign
market and portfolio balance among participating markets should be related, though somewhat separate
decisions. We, thus, use the Heckman (1977) two-step model to correct for selection bias and to find out
possibly different key factors to determine the extensive and intensive margins of foreign investments.®

The first step is the probit estimation for participation of i-th country in investing j-th country:

Pr(S;; = 1) = ®(Ziy, + 2,1, + Z; ;73), (14)

where Pr denotes probability and @ is the standard normal cumulative distribution function. The indicator
function S; ; equals to 1, if the amount of investments is positive, and takes O otherwise. A vector
Z; represents the characteristics of investor 7, including the indices of general and financial institutions.
Similarly, a vector Z; consists of the characteristics for recipient j. We also include the vector of common
characteristics Z; ;, which are the distance between country i and j, the dummy if country i and j share a
common language, and the index that represents how much country i and j share common religion.’

The second step is the regression to estimate determinants of the investment share of j-th country in

i-th country’s portfolio, with the correction for participation margin by the inverse mills ratio IMR; ;)

obtained from the first step:

InY;; = Bo+X; ;B +RR;i B
+RR; jX;B5+RR; jX ;B4 +RR; ;X; Bs5

+IMRi7j[36+OCi+OCj+817,‘7j, (15)

®In the literature on the determinants of capital flows, researchers often use the gravity model (e.g., Portes and Rey 2005),
and use Poisson pseudo maximum likelihood estimation suggested by Silva and Tenreyro (2006). In these methods, logarithm
is not taken and zero investment are used in estimation. However, since we would like to explain the shares of foreign
investments, not levels, and consider the participation decision for foreign investments, we do not use the Poisson pseudo
maximum likelihood estimation. Also, we would like to know how country’s characteristics affect its participation in specific
foreign markets.

7We do not include investor and recipient fixed effects in the first step estimation because an estimation of the probit model
with fixed effects suffers from the incidental parameter problem.
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where o; and o; are investor and recipient fixed effects, respectively. Vectors X;,X; and X; j represent
the relevant characteristics of investor i, recipient j, and i-j pair respectively. Vectors X;,X/j and X; j
are the same as Z;,Z/j, and Z; ; used in the first step estimation, respectively, except that Z; contains an
additional variable, that is, log of real GDP per capita of investor countries.® Note that this regression
investigates underlying factors (i.e., X;, X;, and X;;) to determine investment allocation among the foreign
markets a country participates in.’

We would especially like to see how investors respond to the returns on investments and, thus, our
key parameter of interest is the coefficient vectors of the interaction terms, in particular, 5.

The dependent variable Y; ; is the time average (from year 2009 to 2018) of the share of investment
from country i to country j, to the overall investments of country 7, adjusted by the number of countries
that country i invests, J;, that is,

1 I
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Yij=
where a; j, is the investment position of country i to country j at time 7. This allocation measure Y; ;
represents the j’s share in the i’s fund allocation relative to hypothetical random allocation, 1/J;. Note
that, because some countries allocate funds to many destinations while the others to only a few, a bilat-
eral share within a well-diversified portfolio becomes mechanically lower. The allocation measure ¥; ;
corrects for this problem too.

RR; ; is the relative return correcting for risks on assets in country j with respect to country i, con-

structed from the data based on the CCAPM model we discussed in the previous section, that is, (13):

- = 1
RRij=Rj—Ri———
l7t [:1

=~

(i — &) [(Riy —Ri) — (Riy — Ry)], (17)

where R; = T_1§Ri7t is the time mean of areturn R;; and g; = T_1§g,-7, is the time mean of a consumption
growth rate. High RR;; means that return from other countries is higher than the domestic return. As
the benchmark regression, we use the relative return based on MPK correcting for the share of natural

resources obtained from Monge-Naranjo, Sdnchez, and Santaeulalia-Llopis (2019).

8We included the log of real GDP per capita of investor countries in the participation decision. This is because, if there is
any small fixed cost to participate in a specific country’s market, richer countries are expected to participate a larger number
of countries.

9Since we take logarithm of the dependent variable, we treat non-positive investment as missing value. Note that we
exclude observations with negative outward investment in data (e.g., due to negative retained earnings) so that the range of ; ;
is between 0 and 1. The number of observations of negative outward investments is few and the total amount is small.
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5 Benchmark Results

5.1 First Step Estimation

Column (1) and column (5) in Table 7 are the results of the first-step regressions, which explain the
participation decision for foreign investments, that is, the FDI and the portfolio investments, respectively.
Most importantly, the coefficients on the relative returns are negative and statistically significant for the
FDI but not for the portfolio investment. This confirms that the Lucas Paradox exists in terms of the
extensive margin for the FDI. Capital flows with lower returns, that is, richer countries. Note that, as the
benchmark, we pick the rule of law for general institutional quality, the strength of legal rights index for
borrower-creditor rights, and the Chinn and Ito Index for financial openness.

As for other factors regarding the FDI, investor countries with higher levels of general institutions,
legal right index, or investor protection invest in more countries. The estimate for foreign reserves is
negative, but the estimate for their square term is positive and bigger, suggesting that investor countries
with sufficient foreign reserves are more likely to invest abroad and vice versa. The flipping threshold
is, however, relatively small. Regarding the recipient side, countries with high investor protection and
foreign reserves are more likely to receive the FDI. Strangely, countries with low levels of rule of law and
legal right index are more likely to receive the FDI. Note that higher legal right index suggests relatively
better borrower protection and so it may discourage investments.

Results are essentially the same for the portfolio investments. However, the sign is flipped for the
legal right index of the investor countries and so more borrower-protected investor county have higher
FDI investments but lower portfolio investments.!’ A key sign is opposite for the recipient countries,
with a better rule of law attracting more the portfolio investments. Also, recipient countries with better
corporate governance and higher foreign reserves, similar to the FDI case, are more likely to receive the
portfolio investments. However, the legal right index has no effect.

Moreover, consistent with the literature, commonalities of two countries matter. For the FDI and
the portfolio investments, the estimates of the geographical distance between two countries show that
investor countries do not invest in distant countries in terms of extensive margin. On the other hand,
investor countries are more likely to invest in countries that have similar religion composition. Language

does not matter, though.

10We find a slightly opposite phenomenon compared to Ju and Wei (2010). Ju and Wei (2010) look at the FDI and the other
investments as dependent variables. Also, Ju and Wei (2010) do not focus on the share of the investments.
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5.2 Second Step Estimation

The results tell us that the arbitrage is affected by the recipient countries’ institutional quality, as well
as commonalities, but not by the investor countries’ institutions. In Table 8, Column (1) for the FDI
and (5) for the portfolio investments show the results of the second-step of the benchmark regressions,
controlling for both investor and recipient country fixed effects.

We find that the difference in MPK (RR;;) itself does not matter for the asset allocation (or even
negative for the FDI but only at 10% level of significance). We also find that there are essentially no
institutional effects regarding the return arbitrage as for the investor country side. However, we find that
the cross term of the relative returns with legal rights for recipient countries is positive and statistically
significant for the FDI only. Also, the estimate of the cross term between the relative returns with corpo-
rate governance (investor protection) of recipients is positive and statistically significant for the FDI only.
The distance of two countries, language dummy, and religion dummy also affect as predicted intensive
margin for both the FDI and portfolio investments, but only the language cross term matters for arbitrage
only for the FDI. Other factors do not matter.

Overall, the first step shows that institutions of both investors and recipients matter as expected,
when investors decide to participate in the recipients’ markets. However, once participated, the second
step shows that only recipients’ institutions affect the arbitrage in the asset allocation across countries.
Good institutions of investors do not solve the lack of arbitrage. These results confirm that the recipient
institutions are the key reason for the Lucas Paradox in the second step. The results also deepen the
Lucas Paradox from the investor side: (1) Why doesn’t the poor participate more widely and wisely in

the international markets? (2) Why doesn’t the rich arbitrage more wisely across participating markets?

6 Robustness Check

6.1 Different Measure of Institutional Qualities

As a robustness check, we estimate our model with alternative variables for the institutional qualities of
investors and recipients.

In Table 7 (the first step) and Table 8 (the second step), instead of the rule of law, we estimate our
model with the property rights in columns (2) and (6), and with the political stability index in columns (3)

and (7). Moreover, instead of the legal right index, we use the resolving insolvency index, which leans

18



toward creditor rights, in columns (4) and (8). Results do not change much. Exceptions are investors’
political stability index that have negative effects on the participation for the FDI (column 3), contrary to
the effect of rule of law index. Columns (4) and (8) show that better resolving insolvency of investor and
recipient countries have positive effects on the participation for both the FDI and portfolio investments,
respectively. These are clearer effects than legal rights index in the benchmark.

As for the second step, for the recipient countries, property rights are significantly negative for re-
ceiving the FDI. More interestingly, political stability of investor countries negatively affects portfolio
investments, that is, people invest abroad more if their countries are politically unstable. This is consis-

tent with Ju and Wei (2010).

6.2 Subsample Analysis: Financial Centers, the US, and Crises

Foreign investments are often distorted by the existence of financial centers, which attract foreign invest-
ments, due to lower tax rates or less regulations. Moreover, the capital flows, especially portfolio invest-
ments, might not flow directly to the final destination, but indirectly via financial centers. Therefore, we
did estimate our benchmark regression after excluding the financial centers defined by Johannesen and
Zucman (2014).

Here, we use another definition of financial centers by Garcia-Bernardo et al. (2017). Garcia-Bernardo
et al. (2017) classified offshore financial centers based on the value of foreign investments, which Johan-
nesen and Zucman (2014) relies on qualitative assessment. Garcia-Bernardo et al. (2017) divide offshore
financial centers (OFCs) into two categories; sink-OFCs, which retain foreign investments, and conduit-
OFCs, which are attractive intermediate destinations of foreign investments. We exclude these two types
of countries from our sample. Star superscript * in Table 1 shows the countries that we additionally
exclude from our sample.

Moreover, we exclude the US from our recipient country sample since international investors have
incentive to hold US dollar assets, which are recognized as the key currency for international transactions.

The results are almost identical as those of the benchmark. Columns (1) and (6) in Tables 9 and Table
10 show the results for the FDI and portfolio investments in the sample excluding financial centers, and
column (2) and (7) in Tables 9 and Table 10 show the results excluding the US. Only a few differences
come up. For the extensive margin (first step), the effect of foreign reserves of recipients of the FDI
are still negative for those with the low level and positive for those with the high level but the flipping

threshold becomes very high. On the other hand, the effect of foreign reserves becomes insignificant for
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portfolio investment. Regarding the arbitrage behavior in the second step, in columns (1) and (2) in Table
10, foreign reserves of recipients is now almost always positive for the FDI, except for very high level of
reserves. Also, for the portfolio investment, columns (6) and (7) in Table 10 show that the cross terms
of the rule of law in investor countries with the relative return has negative effect, though at a 10 percent
level.

Moreover, we use the data from Coppola et al. (2021) that associates the universe of traded equity
and debt securities in portfolio investment with their issuer’s ultimate parent, including those issued in
tax havens. Column (8) in Tables 9 and 10 show that the results remain essentially the same. A few
exceptions appears in the first step. For investor countries, financial openness becomes positive and
statistically significant and foreign reserves become insignificant. For the recipient countries, legal rights
become positive and significant and financial openness becomes positive and significant.

Furthermore, to eliminate the effects from the global financial crisis and the European debt crisis, we
conduct the analysis using the dates only from 2014 to 2018 to check robustness. Again, results remain

essentially the same (columns (3) and (9) in Table 9 and Table 10).

6.3 Alternative Definitions of Returns on Investments

Columns (4) and (10) in Table 9 and Table 10 show the results of regressions in which the relative returns
on assets are based on the traditional marginal products of capital without natural resource correction
and with the capital share constructed by 1 minus the labor share. Separately, in columns (5) and (11) in
Table 9 and Table 10, we use the real interest rates to construct the relative returns.

Note that the real interest rates does not necessarily reflect MPK, as they are influenced by distortions
in financial markets. Figure 5 shows the correlation between MPK, correcting for natural resources and
real interest rates. We can see that they are not well correlated. Also, while the real interest rate may be
a good measure for the portfolio investments, it is less so for the FDI. However, as explained in below,
results do not change much with either measure of the return.

Results are almost the same as those of the benchmark with a few differences. In the first step, the
coefficient of the relative return is not significant for the FDI for the traditional MPK, but is negative and
significant for the portfolio investment for both the traditional MPK and the real rate. In the first step
of the FDI, rule of law of investors and recipients are no longer significant for both the traditional MPK
and the real rates. Also, investors’ foreign reserves are not significant for the real rates, while recipients’

foreign reserves turn negative for both the traditional MPK and the real rates. In the first step of the
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portfolio investments, legal right of investors become insignificant for the real rate, while legal right of
recipients become significant for the traditional MPK.

In the second step, the differences are as follows. Relative returns (RR; ;) is no longer significant
for the FDI. Cross term with foreign reserves of recipient countries become positive for the FDI for
traditional MPK. Cross term with corporate governance of investor countries become positive for the
portfolio investments for the traditional MPK. Cross terms with foreign reserve of investor countries,
as well as cross term with rule of law of recipient countries, are no longer significant for the portfolio

investment for real rates.
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Figure 5: The Correlation between MPK and Real Interest Rates from 2009 to 2014
This figure shows the relationship between the 2009-14 average of the marginal product of capital by
adjusting for natural resources and real interest rates. The data on the natural resource share is from
Monge-Naranjo, Sdnchez, and Santaeulalia-Llopis (2019). The real interest rates are the lending interest
rate adjusted for inflation measured by the GDP deflator, obtained form the World Bank.
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6.4 Additional Variables

Here, we include human capital in our benchmark model, since Lucas (1990) points out the human
capital as a possible factor solving the Lucas Paradox. Also, we add tariff rates, coefficients of variation
of nominal exchange rates (i.e., exchange rate volatility), and the legal origin index (a proxy for financial
sector institutional quality). We use the human capital index from PWT 10.0 which is based on years of
schooling and returns to education. Data on tariff rate is from WDI. Nominal exchange rate is measured
by investor country’s currency per recipient country’s currency. Data on the nominal exchange rate is
from theIMF International Financial Statistics. The legal origin index is from La Porta, Lopez-de-Silanes,
and Shleifer (2008). These estimation results are in Tables 11 and 12.

With all these additions, coefficients for variables in benchmark regressions essentially remain the
same.

The results of first-step estimation with human capital are shown in columns (1) and (5) in Table
11. All estimates are consistent with (predicted) better decision. The human capital of investor and
recipient countries has a positive and significant effect on their decision on the FDI and the portfolio
investment. In the second-step estimation for the FDI, human capital of recipient countries has a positive
and statistically significant effect on the sarbitrage decision. For the portfolio investments, human capital
of investor countries has a negative and statistically significant effect on the arbitrage decision.

As for tariff, in columns (2) and (6) in Table 11, we find that the tariff in investor and recipient
countries has no significant effects on the extensive margin of the FDI, but have significant effects in the
first-step estimation for the portfolio investments, positive for investor countries and negative for recipient
countries. Also, in the second step, in columns (2) and (6) in Table 12, the cross terms of the tariff in
investor countries with the relative return has positive effects and is statistically significant for both the
FDI and the portfolio investments. The cross term of the tariff and relative return in recipient countries
has negative and statistically significant effect only for the portfolio investments.

In columns (3) and (7) in Table 11, we find that the bilateral exchange rate volatility has a positive
and statistically significant effect on the extensive margin for the FDI but a significantly negative effect
for the portfolio investment. In columns (3) and (7) in Table 12 for the second step, we find that exchange
rate volatility itself affects negatively, but the cross-terms of exchange rate with the relative return is not
significant.

Finally, for the legal origin index, we find that the French legal origin of investor countries and the

German legal origin of both investor and recipient countries have positive and statistically significant
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effects on the extensive margin of the FDI (against the base, English legal origin countries). The Scan-
dinavian legal origin of both investor and recipient countries has a negative and statistically significant
effect on the extensive margin of the FDI. For the extensive margin of the portfolio investment, the French
legal origin of investor countries has a negative effect, but the French legal origin of recipient countries
has a positive effect. The German legal origin of both investor and recipient countries has a positive
effect. The Scandinavian legal origin of investor countries only has a positive and statistically significant
effect. For the arbitrage behavior, the French and the German legal origin of investor countries have
negative and statistically significant effects on both FDI and the portfolio investments. The Scandinavian
legal origin index of investor countries has a negative and significant effect on the portfolio investments.
Also, the French and the German legal origin of recipient countries have positive and statistically signifi-
cant effects on the arbitrage for the FDI returns. Overall, the German legal origin, with more bank-based
capitalism and stronger creditor rights, seems associated with broader investment participation but with
less arbitrage. Also, the German legal origin is good for recipient countries to attract investments. The

French origins are similar to the German origin countries with less robust evidences.

7 Conclusion

By looking casually at bilateral international investment data across countries for 2009-2018, we find
that the poor countries invest poorly. Although the returns on foreign investments are higher for poor
countries than rich countries, the excess returns relative to own MPK show the opposite picture.

We then investigate the underlying factors. Our focus is the institutional qualities of investor coun-
tries, in contrast to the literature, which mainly focuses on the characteristics of recipient countries. Since
many countries do not invest in all other countries, we use Heckman’s two-step estimation to separately
investigate (1) participation in foreign markets and (ii) fund allocations across participated markets.

For the participation, general institutional quality, creditor rights, and corporate governance of in-
vestor countries increase a number of investment destinations. That is, the investor countries’ institutions
matter for the extensive margin. Also, the recipient countries’ institutions matter, consistent with the
literature.

As for the second step, that is, the intensive margin, we find no evidence of effects of investor coun-
tries’ institutions. On the other hand, the recipient countries’ institutions remain to matter. For both the

extensive and intensive margins, commonalities (distance, language, and religion) affect the investment
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flows strongly.

Overall, by investigating bilateral capital flows, we learn more about the Lucas Paradox. The rich
countries do invest in many countries that include developing countries. The rich countries, however,
do not allocate funds effectively across participated markets. A key paradox is that the poor countries
invest in a smaller number of countries and earn lower returns than the domestic investments. In the
end, the Lucas paradox is deepened: (1) Why doesn’t the poor participate more widely and wisely in the

international markets? (2) Why doesn’t the rich arbitrage more wisely across participating markets?
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Table 1: The List of Investor and Recipient Countries in the Benchmark Regression

Country Name ISO Code  Country Name ISO Code  Country Name ISO Code
ArgentinaI ARG Honduras"R HND New ZealandR NZL
Armenia, Republic ofR ARM Hungaryl’R HUN NigeriaR NGA
Australial'R AUS Iceland:R ISL Norwayl’R NOR
Azerbaijan, Republic ofR AZE Indial R IND ParaguayR PRY
Benin BEN Indonesial’R IDN PeruR PER
BolivialR BOL TrelandlR IRL* PhilippinestR PHL
Bosnia and HerzegovinaR BIH Isracl\R ISR Poland"R POL
BotswanaR BWA ItalyI’R ITA PortugalI’R PRT
Brazill'R BRA J apanI’R JPN Russian Federation®’®  RUS
BulgariaI’R BGR JordanR JOR RwandaR RWA
Burkina FasoR BFA KazakhstanPR KAZ Saudi Arabial'R SAU
Canadal'R CAN Korea, Republic of 'R KOR SenegalR SEN
China, PR.: Mainland® ~ CHN KuwaitR KWT Slovak Republicl:R SVK
Colombial COL Kyrgyz RepublicR KGZ SlovenialR SVN
Croatia® HRV Latvial LVA South Africal'R ZAF
Czech RepublicbR CZE Lebanonl'R LBN SpainbR ESP
DenmarkR DNK Lithuanial'R LTU Sri LankaR LKA
Egypt! EGY Macedonia, FYRR MKD SwedenlR SWE
Estonial'R EST Mauritius"R MUS* TanzaniaR TZA
Finland"R FIN Mexicol R MEX Thailand"R THA
France R FRA MoldovaR MDA TurkeyR TUR
GeorgiaR GEO MongoliaR MNG Ukraine'R UKR
Germanyl’R DEU MoroccoR MAR United Kingdoml’R GBR*
Greecel'R GRC MozambiqueR MOZ United States"R USA
GuatemalaR GTM NetherlandsPR NLD VenezuelaR VEN

Notes: Superscript I and R indicate investor and recipient countries, respectively. Countries with * are
the offshore financial centers excluded from our sample of a robustness check, based on Garcia-Bernardo

et al. (2017)
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Table 2: Data Definition and Source

Variable

Definition and (or) Source

Foreign Direct Investment
Portfolio Investment

Gross Domestic Product

Capital Stock

The Share of Labor Compensation
The Share of Reproductive Capital
Real Interest Rate

Aggregate Consumption Growth

Foreign Reserves

Human Capital

Exchange rates

Tariff rates

General Institution Quality
Rule of Law
Property Right
Political Stability

Borrower/Creditor Rights
Strength of Legal Right Index
Resolving Insolvency
Legal Origin Index

Corporate Governance

Strength of Investor Protection Index

Financial Openess Index
Distance
Common Language Dummy

Common Religion Index

Coordinated Direct Investment Survey, IMF

Coordinated Portfolio Investment Survey, IMF

GDP at constant 2017 national prices (in million 2017 US dollar),
Penn World Table 10.0

Capital stock at constant 2017 national prices in million 2017 US dollar,
Penn World Table 10.0

Penn World Table 10.0

Monge-Naranjo, Sdnchez, and Santaeulalia-Llopis (2019)

Lending Interest Rate adjusted for GDP Deflator, World Bank
Growth Rate of Final Consumption Expenditure,

World Economic Outlook Database, IMF

Reserves/(Imports/12), IFS (IMF)

Years of schooling and returns to education, Penn World Table 10.0
Official exchange rate (LCU per US$, period average). IFS (IMF)
Tariff rate, applied, simple mean, all products (%)

Kaufmann, Kraay, and Mastruzzi (2011)
The Global Competitiveness Report 2017-2018, World Economic Forum
Kaufmann, Kraay, and Mastruzzi (2011)

Doing Business, World Bank
Doing Business, World Bank

Doing Business, World Bank
Chinn and Ito (2006)

Simple Distance/GeoDist, CEPII
GeoDist, CEPII

GeoDist, CEPIL
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Table 3: Descriptive Statistics for FDI Regressions

count  mean sd min pS0 max
log of the Share of the FDI 10184 -3.02 342 41 -2.69 445
1{FDI > 0} 23005 443 497 0 0 1
RR_i,j 4627 -.00242 .053 -.172 -.00248 .198

RR_i, j (1 - Labor Share) 11654 -.0167 .111 -463 -.0127 .667
RR_i, j (Real Interest Rate) 8736  -.0121 .103 -.602 -.00604 .489

Rule of Law 21576  .0447 995 -2.37 -.102 2
Legal Right Index 19202  5.62  2.36 0 5 10
Political Stability 21576 0345 961 -2.69 126 1.87
Investor Protection 19202  5.08 1.61 1 5.3 9.7
Financial Openness 18285 3890  1.57 -192  .0925 2.33
Foreign Reserve 17934  5.35 5.5 .0314 4.16 484
(Foreign Reserve)? 17934  62.1 224 .00105 18.5 2585
log of GDP per capita 21681 8.8 148 5.73 8.73 12
French Legal Origin 19246  2.51 .5 2 3 3
German Legal Origin 19246  2.11 316 2 2 3
Scandinavian Legal Origin 19246  2.03  .167 2 2 3
Human Capital 15347 2.61 .683 1.19 2.66 3.73
Tariff 19114  7.89  5.22 0 7 294
Rule of Law_j 24676 244 988 -1.92  .0405 2
Legal Right Index_j 24405  5.92 23 0 6 10
Political Stability_j 24676  .0437 86 -2.54  .0413 141
Investor Protection_j 24405 54 1.57 2 5.42 9.7
Financial Openness_j 23701 685 1.54 -1.92 1.06 233
Foreign Reserve_j 22921 524 457 .0314 442 314
(Foreign Reserve)?_j 22921 50.4 112 .00105 19.6 995
French Legal Origin_j 24185  2.54  .498 2 3 3
German Legal Origin_j 24185  2.17 .38 2 2 3
Scandinavian Legal Origin_j 24185  2.05  .214 2 2 3
Human Capital_j 22478 277 674  1.19 2.87 3.73
Tariff_j 24592 6.01 4.17 0 4.25 15
Distance 21632 7.87 453 .0596 7.53 20
Language 21632 138 .345 0 0 1
Religion 20147 169 248 0 0472 993
Exchange Rate Volatility 20440 175 202 0 .108 1.93
Observations 24914

30



Table 4: Descriptive Statistics for Portfolio Investment Regressions

count mean sd min pSO0  max
Log of the Share of the Portfolio Investment 9729  -4.01  3.65 -27.3 -3.8 476
1{PI > 0} 20372 478 .5 0 0 1
RR_i, j 3979 .01 0506  -.131  .00799 .184
RR_i, j (1 - Labor Share) 916 .0279 .116 -422 017 711
RR_i, j (Real Interest Rate) 6768 .00996 .105 -1.02 .0089  .869
Rule of Law 19034 616  .927 -1.69 782 1.98
Legal Right Index 17607  6.04  2.32 0 6 10
Political Stability 19034 31 871 -2.29 .56 1.41
Investor Protection 17607 5.7 1.57 2.3 5.68 9.7
Financial Openness 17605  1.03 1.38 -1.92 141 233
Foreign Reserve 18798  4.71 4.11 .0269 3.85 239
(Foreign Reserve)? 18798 432 914 .000809 153 688
Log of GDP per capita 19039 9.6 1.12 6.49 9.60 11.6
French Legal Origin 18796  2.46 499 2 2 3
German Legal Origin 18796 22 403 2 2 3
Scandinavian Legal Origin 18796  2.05 227 2 2 3
Human Capital 16886  2.93 481 1.72 299  3.68
Tariff 18800 6.12  5.26 0 415 293
Rule of Law_j 17719 .0275 985 -232 -.0907 1.98
Legal Right Index_j 15705 539 233 0 5 10
Political Stability_j 17719 .0391  .945 -2.75 154 1.87
Investor Protection_j 15705 4.96 1.57 1 5.01 9.7
Financial Openness_j 15209  .338 1.53 -1.92 A57 233
Foreign Reserve_j 14595 494 476  .0269 3.85 409
(Foreign Reserve)?_j 14595  52.2 170  .000809 16.6 1908
French Legal Origin_j 15716  2.52 5 2 3 3
German Legal Origin_j 15716  2.11 313 2 2 3
Scandinavian Legal Origin_j 15716  2.03 .164 2 2 3
Human Capital_j 12435  2.51 .68 1.17 2.56  3.68
Tariff_j 16060 8.78  5.37 0 8.68 293
Distance 17129 816 459  .0596 799 199
Language 17129 139 346 0 0 1
Religion 15673 173 253 0 042 991
Exchange Rate Volatility 15326  .291 .288 0 19 244
Observations 20470
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Table 7: First-Step Estimation

(¢)) (@) 3 “ ® © O] ®)
1{FDI > 0} 1{PI > 0}
Benchmark Property Rights Political Stability Resolving Insolvency Benchmark Property Rights Political Stability Resolving Insolvency

Rule of Law 0.301*** 0.283*** 0.531%** 0.328"**

(0.0606) (0.0664) (0.0765) (0.0733)
Legal Right Index 0.0529*** 0.0614*** 0.0668*** -0.0617*** -0.0342** -0.0227

(0.0136) (0.0134) (0.0133) (0.0170) (0.0159) (0.0159)
Investor Protection 0.0832%** 0.0910*** 0.105** 0.113"** 0.0831*** 0.0507* 0.0997** -0.0174

(0.0260) (0.0258) (0.0251) (0.0247) (0.0250) (0.0260) (0.0245) (0.0251)
Financial Openness -0.106*** -0.0980*** -0.0887*** -0.0858*** -0.0438 -0.00117 -0.00401 -0.0632*

(0.0284) (0.0284) (0.0286) (0.0279) (0.0343) (0.0335) (0.0332) (0.0347)
Foreign Reserve -1.095™* -1.257% -0.944** -1.040"* -1.160* -1.037* -1.935% % -0.998

(0.427) (0.425) (0.419) (0.428) (0.593) (0.589) (0.573) (0.618)
(Foreign Reserve)? 1.186™* 1.154%* 0.943** 1.249** 1.900%** 1.306* 2.418%%* 2.426**

(0.489) (0.480) (0.468) (0.497) (0.706) (0.688) (0.681) (0.768)
Log of GDP per capita 0.318%* 0.387*** 0.563*** 0.248%** 0.0402 0.107** 0.259*** 0.00762

(0.0512) (0.0446) (0.0447) (0.0486) (0.0624) (0.0521) (0.0520) (0.0626)
Rule of Law ; -0.190*** -0.306™** 0.438"** 0.372%**

(0.0431) (0.0571) (0.0453) (0.0560)
Legal Right Index; -0.0445%* -0.0439**+* -0.0470*** -0.0214 -0.0171 -0.0151

(0.0139) (0.0140) (0.0137) (0.0138) (0.0138) (0.0135)
Investor Protection 0.151%** 0.150"** 0.120%** 0.105™** 0.203*** 0.237*+* 0.260"** 0.185%**

(0.0227) (0.0221) (0.0214) (0.0217) (0.0268) (0.0265) (0.0248) (0.0265)
Financial Openness ; -0.0233 -0.0255 -0.0414* -0.0273 0.0394 0.0627** 0.122%* 0.0380

(0.0243) (0.0229) (0.0224) (0.0243) (0.0257) (0.0253) (0.0244) (0.0260)
Foreign Reserve -8.325%+* -8.444% -8.021%* -8.223"** -2.210"* 23347 2320 -1.919%*

(0.949) (0.955) (0.943) (0.960) (0.557) (0.550) (0.543) (0.563)
(Foreign Rcscrvc)? 17.817%* 17.80%** 17.017%* 17.72%%* 2.054%%* 1.867*** 2.224%%* 1.818%*
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(2.235) (2.234) (2.227) (2.252) (0.715) (0.697) (0.707) (0.729)
Distance -0.0705*** -0.0722*%** -0.0694*** -0.0714*** -0.0463*** -0.0509*** -0.0566*** -0.0504***
(0.00648) (0.00645) (0.00635) (0.00644) (0.00696) (0.00685) (0.00666) (0.00703)
Language 0.142 0.140 0.112 0.170* -0.0348 -0.114 -0.0958 -0.0824
(0.0967) (0.0965) (0.0965) (0.0959) (0.0996) (0.0994) (0.0960) (0.0987)
Religion 0.580%** 0.564%** 0.615%** 0.585%** 0.290** 0.407*** 0.0637 0.373***
0.115) 0.117) 0.114) 0.114) (0.120) 0.122) 0.115) 0.117)
RR; j -2.589%** -2.891%%* -1.730%** -1.454* -1.089 -1.406** -1.924%%* -1.843%**
(0.690) (0.685) (0.647) (0.686) (0.676) (0.687) (0.619) (0.702)
Property Rights 0.223*%* 0.482%**
(0.0484) (0.0558)
Property Rights ; -0.246*** 0.381%**
(0.0415) (0.0436)
Political Stability -0.176*** 0.105*
(0.0530) (0.0540)
Political Stability ; -0.182%** 0.168***
(0.0395) (0.0421)
Resolving Insolvency 0.00344* 0.0126***
(0.00179) (0.00198)
Resolving Insolvency ; 0.00525*** 0.00237
(0.00201) (0.00197)
Constant -2.182%4* -2.724%%* -4.470%** -1.839%%* -0.150 -4.656%** -2.403%%* -0.314
(0.491) (0.384) (0.422) (0.469) (0.616) (0.516) (0.520) (0.610)
Observations 3411 3411 3411 3411 3387 3387 3387 3387

Notes: This table shows the results of the first step estimation by Probit. The dependent variables are binary variables which takes 1 if a country i invest in
a country j as the FDI in column (1), (2), and (3); and if a country i invest in a country j as the portfolio investments in column (4), (5), and (6). We use
the capital share derived from Monge-Naranjo, Sdnchez, and Santaeulalia-Llopis (2019). Column (1) and (4) show the benchmark results. We estimate our

model by the property rights in column (2) and (5) instead of the rule of law used in other columns, the resolving insolvency in (3) and (6) instead of the legal

right index. Standard errors are reported in the parenthesis. *p < 0.1, **p < 0.05, ***p < 0.01.
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Table 8: The Second-Step Estimation

()] (@) 3 “ (6)) 6 () ®
log of the Share of FDI log of the Share of Portfolio Investment
Benchmark Property Rights Political Stability Resolving Insolvency Benchmark Property Rights Political Stability Resolving Insolvency

Distance -0.233"** -0.238"+* -0.233"** -0.229** -0.182%** -0.180"** -0.183"** -0.186™**

(0.0156) (0.0154) (0.0158) (0.0159) (0.0112) (0.0114) (0.0125) (0.0111)
Language LAT71#** 1,490 1461+ 1.445%% L1274 1.199*** 1,130 1.120%**

(0.138) (0.137) (0.137) (0.139) (0.118) (0.118) 0.117) (0.118)
Religion 1.796** 1.838%"* 1.778%* 17927 0.919*** 0.921"** 0.892%** 0.940***

(0.212) (0.210) (0.214) (0.213) (0.166) (0.168) (0.163) (0.166)
RR; ; -27.53* -14.65 -23.95 -28.13* -3.839 -6.276 -7.413 -0.532

(14.73) (17.74) (14.62) (14.86) (9.590) (12.33) (9.289) (9.507)
Rule of Law x RR; ; 0.0449 -0.672 -3.048 1.470

(1.856) (2.401) (1.978) (2.141)
Legal Right Index x RR; ; 0.361 0.255 0.433 0.435 -0.227 0.472

(0.587) (0.582) (0.579) (0.589) (0.543) (0.530)
Investor Protection x RR; ; -1.579* -1.768* -1.661* -1.458 -0.586 -0.388 -0.871 0.495

(0.942) (0.938) (0.915) (0.919) (0.776) (0.773) (0.779) (0.732)
Financial Openness x RR; ; -0.901 -1.412 -0.361 -0.844 -0.483 -2.210"* 0.326 -0.205

(1.193) (1.063) (1.136) (1.192) (1.158) (0.973) (1.075) (1.150)
Foreign Reserve x RR; ; -17.10 -15.81 -19.18 -15.17 28.46* 42.90** 33.73** 27.20

(16.57) (16.51) (16.51) (16.69) (17.23) (17.15) (16.87) (16.90)
(Foreign Reserve)? x RR; ; 13.45 11.08 16.12 12.79 -30.66 -45.36™* -34.97* -34.35%

(16.89) (16.85) (16.81) (16.96) (19.08) (19.26) (18.89) (18.91)
Rule of Law; x RR; j -2.869 -3.648 3.120* 2.245

(2.132) (2.666) (1.748) (2.092)
Legal Right Index;; x RR; ; 1.792%** 1.805** 1.736** 0.616 1.141%* 0.754

(0.638) (0.636) (0.636) (0.570) (0.558) (0.552)
Investor Protection; x RR; ; 3.521%* 3.728%* 2.964%* 4.696"** 1.381 1.762** 1.814* 1.416*
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(1.119) (1.101) (1.069) (1.073) (0.869) (0.868) (0.845) (0.848)
Financial Openness; X RR; ; -1.153 -1.027 -2.434%* -1.095 -1.891* 0.0100 -1.602 -2.158*
(1.193) (1.028) (1.117) (1.207) (1.137) (1.052) (1.084) (1.135)
Foreign Reserve; x RR; j -11.46 -18.58 -1.082 -12.34 -22.86 -36.53* -23.10 -17.98
(21.33) (21.29) (20.85) (21.37) (18.70) (18.60) (18.53) (18.75)
(Foreign Reserve)? x RR; -8.875 1.941 -19.86 -6.424 14.30 28.15 12.82 11.50
(26.89) (27.18) (26.63) (27.02) (20.48) (20.51) (20.41) (20.45)
Distance x RR; ; -0.203 -0.222 -0.160 -0.308 0.0563 0.00725 0.0623 0.0789
(0.232) (0.232) (0.233) (0.234) (0.188) (0.188) (0.187) (0.188)
Language x RR; ; 5.519** 6.002** 5.525%* 6.082%* -2.240 -2.479 -2.610 -2.643
(2.780) (2.779) (2.784) (2.779) (2.406) (2.399) (2.404) (2.402)
Religion x RR; ; -2.493 -2.837 -1.992 -4.029 2.351 1.730 2.434 1.731
(3.554) (3.568) (3.536) (3.480) (2.924) (2.945) (2.893) (2.873)
Property Rights x RR; ; 1.766 1.126
(1.682) (1.595)
Property Rights; x RR; ; -4.740%%* -1.505
(1.795) (1.587)
Political Stability x RR; ; -1.290 -5.949***
(1.861) (1.677)
Political Stability; x RR; ; 0.902 2.946*
(2.057) (1.648)
Resolving Insolvency x RR; ; 0.0369 -0.168%**
(0.0787) (0.0631)
Resolving Insolvency; x RR; ; 0.0604 0.0583
(0.0863) (0.0668)
Constant -2.070 -2.455* -1.874 -2.220 -7.250%** -7.623%%* -7.327%%* -7.263%%*
(1.492) (1.489) (1.443) (1.508) (0.698) (0.691) (0.648) (0.677)
lambda -0.689 -0.520 -0.635 -0.847** 0.0658 -0.319 -0.140 0.291
(0.422) (0.413) (0.439) (0.432) (0.428) (0.403) (0.483) (0.390)
Observations 3411 3411 3411 3411 3387 3387 3387 3387
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Notes: We control for investors and recipient fixed effects. The dependent variables are log of the share of the FDI and the portfolio investments defined as
in equation (16). We use the capital share derived from Monge-Naranjo, Sdnchez, and Santaeulalia-Llopis (2019). Estimates in column (1) and (4) are the
benchmark results. We estimate our model by the property rights in column (2) and (5) instead of the rule of law used in other columns, and the resolving

insolvency in (3) and (6) instead of the legal right index. Standard errors are reported in the parenthesis. *p < 0.1, **p < 0.05, ***p < 0.01.
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Table 9: Robustness the First-Step Estimation: Subsample
Analysis and Alternative MPK

()] (@) 3 “ 5 Q) () ®) C)] 10) an
1{FDI > 0} 1{PI > 0}

Ex. OFC Ex. US 2014-19 1 - labor share Real rate Ex. OFC Ex. US Coppola et al. (2021) 2014-19 1 - labor share Real rate
Rule of Law 0.332%* 0.342%+* 0.380*** 0.0314 0.00696 0.625*** 0.627*** 0454+ 0.629"* 0.410%%* 0.396**
0.0611) 0.0612) (0.0695) (0.0360) (0.0396) (0.0773) (0.0773) (0.109) 0.0927) (0.0457) (0.0475)
Legal Right Index 0.0606*** 0.0613*** 0.0460*** 0.0556*** 0.0469*** -0.0450*** -0.0445** -0.0705*** -0.0860*** -0.0275*** -0.0140
(0.0135) (0.0136) (0.0144) (0.00822) (0.00963) (0.0171) (0.0171) (0.0232) (0.0180) (0.00947) 0.0111)

Investor Protection 0.0707*** 0.0680"** 0.0831%* 0.0824*** 0.0935%** 0.0567** 0.0576** 0.0902*** 0.0638" 0.0465*** 0.0618"**
(0.0259) (0.0259) (0.0290) (0.0143) (0.0154) (0.0254) (0.0254) (0.0324) (0.0293) (0.0144) (0.0153)
Financial Openness -0.0738** -0.0742** -0.0677** -0.0491*** -0.0456*** -0.0179 -0.0171 0.0885** -0.0552 0.0431** 0.00975
(0.0287) (0.0288) (0.0337) (0.0145) (0.0154) (0.0349) (0.0350) (0.0426) (0.0378) (0.0183) (0.0201)

Foreign Reserve 0.0322* 0.0290* 0.0358* 0.0354*** 0.0148 0.0559*** 0.0536*** 0.0173 0.0873*** 0.0957*** -0.0566**
0.0151) 0.0151) (0.0166) (0.00928) (0.0113) (0.0205) (0.0204) (0.0260) (0.0199) 0.0112) 0.0191)

(Foreign Reserve)? -0.000142 -0.0000432 -0.000243 -0.000402 0.000185 -0.000403 -0.000324 -0.000133 -0.00221*** -0.00206*** 0.00729***
(0.000573) (0.000574) (0.000678) (0.000389) (0.000456) (0.000808) (0.000807) (0.000818) (0.000706) (0.000463) (0.00110)
log of GDP per capita 0.281*** 0.282*** 0.266*** 0.452%* 0.436™** 0.0594 0.0597 -0.0701 0.322%* 0.225%** 0.0776**
(0.0511) (0.0514) (0.0580) (0.0256) (0.0268) (0.0623) (0.0624) (0.0825) (0.0830) (0.0340) (0.0345)
Rule of Law -0.147%% -0.136%** -0.114** -0.00204 0.0531* 0.456*** 0.461*** 0.514%* 0.492%** 0.483*** 0.381**
(0.0437) (0.0435) (0.0529) (0.0247) (0.0273) (0.0454) (0.0453) (0.0645) (0.0626) (0.0265) (0.0286)
Legal Right Index -0.0434*** -0.0454*** -0.00504 -0.0110 0.00787 -0.0118 -0.0117 0.117%* -0.0169 -0.0202** 0.00904
0.0137) 0.0137) 0.0147) (0.00815) (0.00958) 0.0141) 0.0141) (0.0203) (0.0150) (0.00888) 0.0103)
Investor Protection ; 0.181%** 0.168*** 0.174*** 0.151** 0.172%** 0.189*** 0.184*** 0.268"** 0.191%* 0.195%** 0.120"**
(0.0222) (0.0223) (0.0276) 0.0137) (0.0153) (0.0272) (0.0272) (0.0406) (0.0303) (0.0156) 0.0161)

Financial Openness 0.0110 0.00869 0.0313 -0.0103 -0.0590*** 0.0399 0.0400 0.148** 0.0346 0.0317** 0.0857**
(0.0239) (0.0238) (0.0314) (0.0144) (0.0152) (0.0261) (0.0260) (0.0365) (0.0312) (0.0143) (0.0146)

Foreign Reserve -0.119*** -0.112%* -0.167*** -0.0490*** 0.0280*** 0.0203 0.0206 0.124%** 0.0331* 0.0730*** 0.0899***
(0.0237) (0.0236) (0.0303) 0.0121) (0.0108) (0.0194) (0.0194) (0.0325) (0.0190) (0.0120) 0.0129)

(Foreign Reserve)? 0.00778*** 0.00750*** 0.0142%* 0.00265*** -0.00104** -0.0000252 -0.0000274 -0.00167 -0.000543 -0.00212%* -0.00256***
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Distance

Language

Religion

RR; ;

ij

Constant

Observations

(0.00142)

-0.0723***

(0.00639)

0.203**

(0.0942)

0.604***

(0.114)

-2.440%*

(0.671)

-2.696™**

(0.484)

3334

(0.00142)

-0.0725%**

(0.00641)

0.198**

(0.0950)

0.610***

(0.114)

-2.496™**

(0.672)

-2.630%**

(0.485)

3349

(0.00207)

-0.0814***

(0.00723)

0.332%**

(0.111)

0.520%**

(0.128)

-2.491%%*

(0.803)

-2.671%*

(0.560)

2973

(0.000658)

-0.0837***

(0.00379)

0.401**

(0.0602)

0.362%*

(0.0707)

0.0804

(0.172)

-4.643%%

(0.255)

8177

(0.000416)

-0.0781***

(0.00431)

0.264***

(0.0595)

0.403***

(0.0870)

-0.527**

(0.197)

-4.986***

(0.267)

5666

(0.000827)

-0.0468***

(0.00697)

-0.00112

(0.0989)

0.476**

(0.120)

-1.119*

(0.676)

-1.127*

(0.610)

3300

(0.000826)

-0.0467***

(0.00698)

-0.00303

(0.0989)

0.480**

(0.119)

-1.125*

(0.674)

-1.108*

(0.610)

3337

(0.00179)

-0.0365***

(0.0100)

-0.0103

(0.138)

0.384**

(0.175)

0.0513

(0.985)

-0.968

(0.864)

2485

(0.000784)

-0.0408***

(0.00831)

0.280**

(0.123)

0.362***

(0.138)

-2.759%*

(0.916)

-3.464%*

(0.825)

3062

(0.000536)

-0.0568***

(0.00399)

0.166***

(0.0628)

0.426™**

(0.0742)

-0.885%**

(0.155)

-3.269*

(0.342)

7564

(0.000525)

-0.0560***

(0.00439)

-0.0565

(0.0589)

0.499**

(0.0921)

-1.510%*

(0.187)

-1.694**

(0.352)

5245

Notes: The dependent variables are binary variables which takes 1 if a country i invest in a country j as the FDI in column (1) to (5); and if a country 7 invest

in a country j as the portfolio investments in column (6) to (10). In column (1) and (6), we exclude the financial centers classified by not only Johannesen

and Zucman (2014), used in the benchmark regressions, but also Garcia-Bernardo et al. (2017). In column (2) and (7), we exclude the U.S. from our recipient

country sample. In column (3) and (8), the relative returns on assets are based on the traditional MPK with the capital share constructed by 1 minus the labor

share. In column (4) and (9), we use the real interest rates to construct the relative returns. In column (5) and (10), we add human capital in our benchmark

regressions. Standard errors are reported in the parenthesis. *p < 0.1, **p < 0.05, ***p < 0.01.
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Table 10: Robustness the Second-Step Estimation: Subsam-

ple Analysis and Alternative MPK

()] (@) 3 (C)) (5) ©) ) (®) C)] (10) an
log of the Share of FDI log of the Share of PI
Ex. OFC Ex. US 2014-19 1 - labor share Real rate Ex. OFC Ex. US Coppola et al. (2021) 2014-19 1 - labor share Real rate
Distance -0.247%* -0.246*** -0.239%%* -0.316"** -0.341%%* -0.186*** -0.182%+* -0.153*** -0.185%** -0.238"+* -0.272%%*
(0.0182) (0.0180) (0.0167) (0.0218) (0.0310) (0.0117) (0.0115) (0.0117) (0.0112) (0.0119) (0.0225)
Language 1.491%* 1.518%** 1.448** 1.603*** 1.372%* 1.135%** 1.160%** 1.210%* 1.055%** 1.344%* 0.788***
(0.145) (0.145) (0.145) (0.152) (0.186) (0.122) (0.120) (0.142) (0.128) (0.114) (0.173)
Religion 1.886*** 1.839%** 1.849%* 1777 1.862%** 0.893*** 0.912%* 1.436™** 1.139%** 1.007*** 2.666"**
(0.225) (0.222) (0.214) (0.199) (0.328) (0.175) (0.172) (0.215) (0.175) (0.163) (0.340)
RR; j -26.86* -27.61* 8.628 -5.117 -2.733 0.496 -0.751 -0.235 37.28* -3.981 3.696
(14.52) (14.28) (24.95) (4.322) (4.962) (9.740) (9.518) (13.83) (22.32) (3.424) (4.041)
Rule of Law x RR; j -0.450 -0.251 0.202 -1.028 -0.282 -3.930* -3.659* 2.590 -2.896 0.478 1.059
(1.909) (1.887) (2.195) (0.698) (1.000) (2.027) (1.986) (1.787) (2.208) (0.705) (0.983)
Legal Right Index x RR; ; 0.352 0.285 1.011 0.0641 0.306 0.846 0.829 -0.505 0.669 -0.0983 -0.0308
(0.600) (0.594) (0.644) 0.217) (0.348) (0.595) (0.582) (0.578) (0.664) (0.193) (0.345)
Investor Protection x RR; ; -1.053 -1.333 -2.015* -0.201 -0.00901 -0.931 -1.003 -1.338* -0.603 0.572** -0.695
(0.964) (0.945) (1.060) (0.355) (0.537) (0.792) (0.770) (0.802) 0.921) (0.265) (0.459)
Financial Openness x RR; ; -0.747 -0.787 -1.279 -0.773* -0.0169 -1.082 -1.192 -1.321 -0.281 -0.971** -1.296**
(1.224) (1.216) (1.449) (0.412) (0.564) (1.192) (1.174) (1.045) (1.366) (0.414) (0.573)
Foreign Reserve x RR; ; -0.456 -0.364 -0.666 0.0356 0.116 -0.680 -0.702 -1.440** -0.833 0.429** 0.568
(0.602) (0.594) (0.665) (0.215) (0.384) (0.581) (0.566) (0.569) (0.548) (0.205) (0.510)
(Foreign Reserve)? x RR; ; 0.0182 0.0154 0.0276 -0.000887 0.00189 0.0442* 0.0451** 0.0406** 0.0460** -0.0153* -0.0259
(0.0232) (0.0230) (0.0272) (0.00852) (0.0165) (0.0232) (0.0227) (0.0178) (0.0205) (0.00840) (0.0298)
Rule of Law; x RR; j -1.240 -1.404 0.342 0.445 -0.746 3.658** 3,487 -1.920 1.286 1.979*+* -0.801
(2.211) (2.181) (2.414) (0.805) (1.083) (1.799) (1.762) (1.991) (2.267) (0.698) (0.788)
Legal Right Index; x RR; ; 1.681** 1.661** 1.136* 0.202 0.227 0.525 0.579 0.979 -0.333 0.235 -0.123
(0.654) (0.649) (0.643) (0.229) (0.344) (0.589) (0.579) (0.640) (0.675) (0.220) (0.292)
Investor Protection; x RR; ; 2.631*%* 2.208** 1.896 0.239 0.0127 1.181 1.576* 0.972 1.516 0.148 -0.0714
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(1.108) (1.106) (1.192) (0.405) (0.558) (0.882) (0.869) (1.017) (0.975) (0.355) (0.404)
Financial Openness; x RR;;  -0.959 -1.258 1737 -0.358 0375 -1.805 -1.599 -1.835 0.729 0473 0.450
(1.224) (1.217) (1.417) (0.451) (0.573) (1.156) (1.139) (1.146) (1.415) (0.419) (0.430)
Foreign Reserve; x RR; ; 1.520* 1.553** 1.791 0.712%%* -0.158 -0.178 0.347 0.616 -0.469 -0.255 -0.318
(0.764) (0.757) (1.177) (0.267) (0.430) (0.665) (0.654) (0.699) (0.670) (0.267) (0.340)
(Foreign Reserve)? x RR; ; 0.0693*  -0.0707"* 00776 -0.0269*** 0.00597 -0.00432 0.00115 -0.0336 -0.0143 0.0109 0.00720
(0.0294) (0.0292) (0.0685) (0.0105) (0.0187) (0.0273) (0.0269) (0.0253) (0.0273) (0.0113) (0.0130)
Distance x RR; ; 0.212 -0.262 -0.268 0.278** -0.300** 0.0765 0.0353 0.0937 0.0555 -0.0683 0.0181
(0.236) (0.238) (0.247) (0.0989) (0.142) (0.194) (0.193) (0.197) (0.221) (0.0809) (0.105)
Language x RR; ; 5478 4.987* 5.066* 2.291* 0.712 2,616 2,942 -1.367 -1.750 -0.889 -0.740
(2.831) (2.828) (2.960) (1.348) (1.743) (2.517) (2.422) (2.666) (2.774) (1.008) (1.633)
Religion x RR; 0.139 0.679 -0.852 -1.315 -1.494 2572 2.656 -1.382 3.968 0.0328 -1.492
(3.618) (3.573) (3.869) (1.511) (2.318) (3.006) (2.942) (3.875) (3.315) (1.391) (1.799)
Constant -1.588 -1.954 1.587 -4.063%* -4.008%* S7.0407%  -7.100%* 7196 -12.98%%* -7.426%* -10.26***
(1.554) (1.531) (2.722) (0.922) (0.940) (0.776) (0.765) (1.018) (2.513) (0.672) (0.945)
lambda -0.152 -0.248 -0.668 0.241 1.164 0.0480 0.0441 -0.948* 0.331 1.059** 3.0517*
(0.525) (0.515) (0.447) (0.495) (0.711) (0.449) (0.441) (0.554) (0.414) (0.316) (0.602)
Observations 3334 3349 2973 8177 5666 3300 3337 2485 3062 7564 5245

Notes: The dependent variables are log of the share of FDI and portfolio investments defined as equation (16). We control for investor and recipient fixed
effects. In column (1) and (6), we exclude the financial centers classified by not only Johannesen and Zucman (2014), used in the benchmark regressions, but
also Garcia-Bernardo et al. (2017). In column (2) and (7), we exclude the U.S. from our recipient country sample. In column (3) and (8), the relative returns
on assets are based on the traditional MPK with the capital share constructed by 1 minus the labor share. In column (4) and (9), we use the real interest rates

to construct the relative returns. In column (5) and (10), we add human capital in our benchmark regressions. Standard errors are reported in the parenthesis.

*p < 0.1, #¥p < 0.05, ***p < 0.01.
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Table 11: Robustness of the First-Step Estimation: Additional

Variables
)] @) 3 “ (&) (6) ) ®)
1{FDI > 0} 1{PI > 0}
Human Capital Tariff Exchange Rate Volatility Legal Origin Human Capital Tariff Exchange Rate Volatility Legal Origin
Rule of Law 0.308*** 0.335%* 0.350%* 0.438** 0.558*** 0.653*** 0.581*** 0.397*
(0.0617) (0.0611) (0.0631) (0.0661) (0.0794) (0.0787) (0.0795) (0.0851)
Legal Right Index 0.0465*** 0.0604*** 0.0629*** 0.0903*** -0.0963*** -0.0368"* -0.0444** -0.146%*
(0.0139) (0.0135) (0.0138) (0.0182) (0.0205) (0.0173) (0.0173) (0.0243)
Investor Protection 0.0730*** 0.0677** 0.0653** 0.0700** 0.0786*** 0.0515** 0.0580** 0.133%**
(0.0261) (0.0259) (0.0259) (0.0290) (0.0261) (0.0257) (0.0257) (0.0289)
Financial Openness -0.0648** -0.0829*** -0.0604** -0.121%%* -0.0425 0.0366 -0.0428 0.0393
(0.0294) (0.0304) (0.0299) (0.0304) (0.0365) (0.0374) (0.0374) (0.0384)
Foreign Reserve 0.0306** 0.0282* 0.0222 0.0118 0.0332 0.0339 0.0602** -0.00496
(0.0153) (0.0150) (0.0159) (0.0168) (0.0212) (0.0214) (0.0209) (0.0224)
(Foreign Reserve)? -0.000166 -0.0000249 0.000219 0.000562 0.000272 0.000270 -0.000590 0.000630
(0.000578) (0.000572) (0.000599) (0.000624) (0.000823) (0.000831) (0.000829) (0.000883)
log of GDP per capita 0.219*** 0.272%* 0.265*** 0.302%** -0.0754 0.0649 0.120* 0.0310
(0.0567) (0.0519) (0.0527) (0.0535) (0.0683) (0.0633) (0.0672) (0.0630)
Rule of Law -0.295%** -0.139** -0.130%** -0.0713 0.342%* 0.382%* 0.446** 0.507***
(0.0552) (0.0439) (0.0444) (0.0540) (0.0517) (0.0476) (0.0470) (0.0517)
Legal Right Index -0.0483*** -0.0435** -0.0457** -0.0537*** -0.0190 -0.00557 -0.00843 0.0660***
(0.0139) (0.0138) (0.0139) (0.0181) (0.0144) (0.0143) (0.0144) (0.0195)
Investor Protection 0.166*** 0.181%+* 0.175%* 0.205*** 0.169*** 0.168*** 0.190*** 0.253%**
(0.0226) (0.0223) (0.0224) (0.0249) (0.0279) (0.0278) (0.0273) (0.0295)
Financial Openness ; -0.0403 0.0192 0.0243 -0.0312 0.00343 -0.0424 0.0263 -0.0155
(0.0264) (0.0276) (0.0245) (0.0272) (0.0285) (0.0314) (0.0266) (0.0277)
Foreign Reserve ; -0.143%** -0.123** -0.120%** -0.0997*** 0.0202 0.0266 0.00771 -0.0258
(0.0241) (0.0237) (0.0239) (0.0257) (0.0195) (0.0193) (0.0210) (0.0208)
(Foreign Reserve)? 0.00808"** 0.00795*** 0.00788*** 0.00553*** -0.000214 -0.000397 0.000374 0.00216**
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Distance

Language

Religion

RR; :

iJ

Human Capital

Human Capital j

Tariff

Tariff

Exchange Rate Volatility

French Legal Origin

German Legal Origin

Scandinavian Legal Origin

French Legal Origin;

German Legal Origin;

Scandinavian Legal Origin;

(0.00141)

-0.0750***

(0.00655)

0.228"*

(0.0950)

0.547**

(0.116)

-1.622%

(0.683)

0.231%*

(0.0870)

0.421%*

(0.0864)

(0.00142)

-0.0723***

(0.00640)

0.206**

(0.0951)

0.606***

(0.114)

-2.522%*

(0.674)

-0.00888

(0.0102)

0.00638

(0.0114)

(0.00144) (0.00158)
-0.0718"* -0.0735"*
(0.00645) (0.00677)
0.220%* 0.347"%*
(0.0967) (0.101)
0.599*** 0.452*%*
(0.115) (0.119)
-2.592%%* 2.535%
0.711) (0.688)

0.512**
(0.256)
0.265**
(0.103)
0.390***
(0.123)
-0.558"*
(0.152)
0.170
(0.116)
0.920***
(0.122)
-0.309"*
(0.119)
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(0.000814)

-0.0513***

(0.00720)

0.00990

(0.0992)

0.338***

(0.121)

-0.808

(0.687)

0.619***

(0.122)

0.422%%*

(0.0862)

(0.000826)

-0.0521%**

(0.00715)

0.0139

(0.101)

0.395%**

(0.121)

-0.995

(0.682)

0.0510%*

(0.0129)

-0.0508***

(0.0101)

(0.000879)

-0.044 1%

(0.00709)

0.000651

(0.101)

0.510%**

(0.122)

-1.040

(0.693)

-0.469"**

(0.175)

(0.000877)

-0.0418***

(0.00733)

0.229**

(0.105)

0.297**

(0.130)

-1.533**

(0.698)

-0.414%*

(0.142)

0.476***

(0.125)

1.295%+*

(0.272)

0.810***

(0.114)

0.756™*

(0.135)

0.111

(0.177)



Constant -3.476"* -2.553%* -2.554%%* -5.073*** -2.085%** -0.859 -1.549* -7.465%*

(0.520) (0.523) (0.490) (1.065) (0.646) (0.634) (0.638) (1.343)

Observations 3359 3411 3364 3411 3338 3387 3338 3387

Notes: The dependent variables are binary variables which takes 1 if a country i invest in a country j as the FDI in column (1) to (5); and if a country 7 invest
in a country j as the portfolio investments in column (6) to (10). In column (1) and (6), we exclude the financial centers classified by not only Johannesen
and Zucman (2014), used in the benchmark regressions, but also Garcia-Bernardo et al. (2017). In column (2) and (7), we exclude the U.S. from our recipient
country sample. In column (3) and (8), the relative returns on assets are based on the traditional MPK with the capital share constructed by 1 minus the labor
share. In column (4) and (9), we use the real interest rates to construct the relative returns. In column (5) and (10), we add human capital in our benchmark

regressions. Standard errors are reported in the parenthesis. *p < 0.1, **p < 0.05, ***p < 0.01.
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Table 12: Robustness the Second-Step Estimation

(e)) (@) 3 “ () ) ) ®
log of the Share of FDI log of the Share of PI
Human Capital Tariff Exchange Rate Volatility Legal Origin Human Capital Tariff Exchange Rate Volatility Legal Origin
Distance -0.249** -0.242%* -0.244%* -0.250%** -0.183*** -0.178*** -0.169%** -0.176***
(0.0173) (0.0177) (0.0178) (0.0156) (0.0112) (0.0115) (0.0113) (0.0104)
Language 1.467** 1.479%* 1.498** 1.499*** 1.100*** 1.119%** 1.077* 1117
(0.141) (0.141) (0.141) (0.143) (0.118) (0.118) (0.118) (0.120)
Religion 1.772%+* 1.861%* 1.916* 1.918** 0.851** 0.938*** 0.861*** 0.888***
0.217) (0.219) (0.218) (0.208) (0.170) (0.168) (0.171) (0.166)
RR; ; -50.20%** -37.13** -23.42 -64.27 24.46 2.724 0.432 90.15**
(17.60) (15.39) (14.52) (45.76) (15.06) (10.70) (10.48) (39.12)
Rule of Law x RR; ; 1.403 1.136 0.531 -0.335 -0.888 -3.332* -3.796* -4.306%
(2.299) (1.984) (1.928) (2.127) (2.199) (1.990) (1.983) (2.224)
Legal Right Index x RR; ; 0.293 0.345 0.162 -1.246 1.496* 1.083* 0.731 -0.384
(0.600) (0.592) (0.596) (0.861) (0.623) (0.581) (0.583) (0.783)
Investor Protection x RR; ; -1.350 -1.209 -1.290 -2.294* -1.201 -1.054 -1.029 -3.372%
(0.938) (0.946) (0.941) (1.068) (0.770) (0.765) (0.776) (0.925)
Financial Openness x RR; ; -0.687 0.436 -0.891 0.104 0.224 0.764 -0.559 0.485
(1.274) (1.318) (1.237) (1.269) (1.258) (1.302) (1.195) (1.242)
Foreign Reserve x RR; ; -0.224 -0.545 -0.234 0.0818 -0.335 -1.306** -0.676 0.625
(0.603) (0.594) (0.603) (0.668) (0.579) (0.593) (0.564) (0.652)
(Foreign Reserve)? x RR; ; 0.0121 0.0221 0.0107 -0.00746 0.0342 0.0647** 0.0404* -0.0119
(0.0231) (0.0230) (0.0232) (0.0251) (0.0230) (0.0235) (0.0226) (0.0258)
Rule of Law; x RR; ; -7.364%* -1.346 -1.911 1.289 3.810* 2.365 3.706** 3.780*
(2.588) (2.180) (2.248) (2.487) (2.051) (1.822) (1.790) (1.963)
Legal Right Index;; x RR; ; 1.523** 1.679** 1.766*** 3.955%* 0.398 0.488 0.479 0.861
(0.645) (0.657) (0.676) (0.843) (0.593) (0.575) (0.579) (0.792)
Investor Protection; x RR; ; 1.835* 2.619** 2.499** 4.476%* 1.064 0.983 1.099 1.716*
(1.089) (1.084) (1.123) (1.263) (0.854) (0.858) (0.854) (0.995)
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Financial Openness; x RR; ;

Foreign Reserve; x RR; j

(Foreign Reserve)% X RR,-_j

Distance x RR; ;

Language x RR; j

Religion x RR; ;

Human Capital x RR; ;

Human Capitalj x RR; ;

Tariff x RR; ;

Tariff; x RR;

Exchange Rate Volatility

Exchange Rate Volatility x RR; ;

French Legal Origin x RR; ;

German Legal Origin x RR; ;

Scandinavian Legal Origin x RR; ;

French Legal Origin; x RR; ;

-3.476%*

(1.316)

0.414

(0.781)

-0.0394

(0.0295)

-0.202

(0.233)

6.636**

(2.809)

-1.668

(3.557)

-2.966

(3.851)

16.77%*

(3.815)

-1.301

(1.459)

1.456*

(0.767)

-0.0679**

(0.0295)

-0.199

(0.234)

5.109*

(2.783)

-0.234

(3.558)

1.163**

(0.505)

-0.0752

(0.572)

-2.543*

(1.298)

0.791

(0.778)

-0.0489*

(0.0296)

-0.299

(0.242)

5.789**

(2.882)

-1.165

(3.567)

-1.472%

(0.858)

-11.19

(10.33)
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-3.896™**

(1.326)

0.839

(0.840)

-0.0364

(0.0310)

-0.269

(0.235)

5.557*

(2.826)

-2.346

(3.675)

-12.92%%*

(4.968)

-7.563*

(4.549)

-7.671

(5.022)

22.89**

-1.768

(1.192)

-0.0397

(0.653)

-0.00959

(0.0260)

0.0829

(0.191)

-2.915

(2.416)

2.925

(2.951)

-10.81%*

(3.643)

0.969

(3.528)

-3.174%*

(1.294)

-0.0163

(0.650)

-0.0108

(0.0268)

0.00945

(0.192)

-3.250

(2.409)

1.962

(2.929)

1.432%**

(0.473)

-0.975**

(0.425)

-2.038*

(1.151)

-0.0355

(0.666)

-0.00958

(0.0271)

0.114

(0.191)

-3.236

(2.400)

3.254

(2.920)

-2.852%+*

(0.520)

-2.886

(6.117)

-2.113*

(1.188)

-0.400

(0.708)

0.00703

(0.0290)

0.0319

(0.192)

-4.586*

(2.458)

4.297

(3.030)

-17.00%**

(4.360)

-17.97**

(3.866)

-10.47°%%

(4.008)

4.146



(4.815) (4.520)

German Legal Origin; x RR; ; 12.11% 3.987
4.770) (4.224)
Scandinavian Legal Origin; x RR; ; 5.150 4.708
(6.653) (4.750)
Constant -1.958 -1.439 0.455 -1.426 -6.931%* -6.845%+* -1.069%** -6.807***
(1.517) (1.532) (0.475) (1.540) (0.724) (0.763) (0.390) (0.746)
lambda -0.0980 -0.271 -0.0580 -0.0140 -0.0476 0.0173 -0.417 -0.247
(0.500) (0.506) (0.510) (0.420) (0.408) (0.414) (0.436) (0.350)
Observations 3359 3411 3364 3411 3338 3387 3338 3387

Notes: The dependent variables are log of the share of FDI and portfolio investments defined as equation (16). We control for investor and recipient fixed
effects. In column (1) and (6), we exclude the financial centers classified by not only Johannesen and Zucman (2014), used in the benchmark regressions, but
also Garcia-Bernardo et al. (2017). In column (2) and (7), we exclude the U.S. from our recipient country sample. In column (3) and (8), the relative returns
on assets are based on the traditional MPK with the capital share constructed by 1 minus the labor share. In column (4) and (9), we use the real interest rates
to construct the relative returns. In column (5) and (10), we add human capital in our benchmark regressions. Standard errors are reported in the parenthesis.

#p < 0.1, ##p < 0.05, ***p < 0.01.
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Appendix

A Figures

Figure A.1: The Average Returns from the FDI from 2009 to 2014 Based on the Traditional MPK Esti-
mates Assuming the Capital Share of Outputs as 1 Minus the Labor Share
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Figure A.2: The Average Earnings from the FDI from 2009 to 2014 based on Real Interest Rate
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Figure A.3: The Average Earnings from the Portfolio Investments from 2009 to 2014 Based on the
Traditional MPK Estimates Assuming the Capital Share of Outputs as 1 Minus the Labor Share
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Figure A.4: The Average Earnings from the Portfolio Investments from 2009 to 2014 Based on Real
Interest Rate
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