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Abstract

Understanding what drives international portfolio flows has important policy impli-
cations for countries wishing to exert some control on their size, direction and volatility.
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countries. Using a Bayesian dynamic latent factor model, we find that more than 80%
of the variation in bond and equity flows is due to push factors from the US to other
countries. Hence global economic forces seem to prevail over domestic economic forces
in explaining movements in international portfolio flows. The dynamics of push and pull
factors can be partially explained by US and foreign economic indicators respectively.
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1 Introduction

What drives international portfolio flows? This is an important question that lies at the center

of a long-standing debate in international economic policy and research. The overall level of

international capital flows (that includes foreign direct investment and portfolio flows) has

risen dramatically over the years, from an average of less than 5 percent of global GDP during

1980-1999 to a peak of about 20 percent by 2007 (International Monetary Fund, 2012). In

the context of an increasingly globalized world with a high degree of international capital

mobility, portfolio flows can have a significant effect on domestic asset prices and economic

growth prospects. For example, a surge in portfolio inflows can lead to a real estate boom and

inflation, whereas a sudden stop can lead to slow growth, higher interest rates and a sharp

currency depreciation. It is therefore critical for recipient countries to be able to manage

to some extent the size, direction and volatility of international flows. Understanding the

dynamic determinants of international portfolio flows can help countries design an effective

policy mix that may consist of structural reforms, targeted macroeconomic policies or capital

controls.1

The literature typically distinguishes between two types of determinants for international

capital flows: push factors and pull factors (see, e.g., Calvo, Leiderman and Reinhart, 1996;

Fernandez-Arias, 1996; Taylor and Sarno, 1997; Agenor, 1998; Chuhan, Claessens andMamingi,

1998; Forbes and Warnock, 2012; Fratzscher, 2012).2 Push factors reflect the global economic

1For instance, countries may implement a combination of the following: structural reforms that increase
the capacity of their domestic capital markets or improve the transparency of the regulatory framework;
macroeconomic policies such as accumulating reserves or allowing their currency to appreciate; and different
types of capital controls such as discriminating financial activity on the basis of residency, differentiating
transactions on the basis of currency or imposing minimum holding periods and taxes in certain investments
(International Monetary Fund, 2011). See also Cardarelli, Elekdag and Kose (2010) and Kose, Rogoff, Prasad
and Wei (2010) for the macroeconomic implications and policy responses to surges in capital flows.

2A related literature explores the role of contagion in the context of push and pull factors (e.g., Chinn and
Forbes, 2004). For studies of cross-border equity flows, see Griffi n, Nardari and Stulz (2004), Portes and Rey
(2005), Goldstein, Razin and Tong (2008), Hau and Rey (2009), and Tong and Wei (2011).
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forces that push capital flows from the US to other countries, and may be related to low US

interest rates, low US potential growth, low global risk aversion and international portfolio di-

versification. Pull factors reflect the domestic economic forces that pull capital into a country

and hence capture the relative attractiveness of different destinations for investment opportu-

nities. These factors include high domestic interest rates, low domestic inflation, high growth

potential and trade openness. In other words, push factors are external to the economies

receiving the flows, whereas pull factors are internal to these economies.3

Building on a large literature in international economics, this paper empirically assesses

the relative contribution of push and pull factors to the variation of international portfolio

flows. In particular, we focus on monthly bond and equity flows from the US to 55 other

countries for the period of January 1988 to November 2013. The main contribution of our

empirical analysis is the use of a dynamic latent factor model, which is designed to separate

the common from the country-specific components of movements in international portfolio

flows. This is a sophisticated and flexible model that is used for the first time in the study of

international portfolio flows.4 More importantly, the dynamic factor model allows us to provide

a comprehensive answer to the initial question of what drives international bond and equity

flows. The model specifies three types of latent persistent factors, which are independent

of one another: (i) the global factor that is common to all countries and all flows; (ii) two

asset-specific (or flow-specific) factors, one that is common to all bond flows and one that is

common to all equity flows; and (iii) a set of 55 country-specific factors. The contribution

of the push factor to the variation of bond flows is captured by the global and bond factors,

whereas the push factor for equity flows is captured by the global and equity factors. The

3Consistent with the broad literature on capital flows, we use the terms “global”and “US”interchangeably.
This is a sensible convention since our data are portfolio flows from the US to 55 other countries. Having said
that, we certainly recognize that the US does not fully capture global economic forces.

4For example, Kose, Otrok and Whiteman (2003, 2008) employ this dynamic factor model to estimate
common components in aggregate output, consumption and investment across countries.
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pull factor is simply the same as the model’s country-specific factor.

The model is highly flexible as it can deal with a large cross-section of countries over a

long sample period for two types of portfolio flows.5 More importantly, it specifies latent

factors that capture the different types of common and country-specific variation without

having to rely on a limited number of relevant observed economic and financial variables that

may not capture the full effect of push and pull factors. The flexibility of the model comes

at the cost of being high dimensional: for two types of flows and 55 countries, it requires

estimation of 397 parameters. We estimate the parameters of the dynamic factor model using

the Bayesian MCMC algorithm of Kose, Otrok and Whiteman (2003, 2008), which builds on

the procedures developed by Otrok and Whiteman (1998). Bayesian estimation offers the

advantage of dealing effectively with the high dimension of the model and making estimation

feasible and effi cient.

Our main finding is that for both bond and equity flows the push factor tends to contribute

more than 80% to the flows’ variance, whereas the pull factor contributes less than 20%.

Specifically, the cross-country average of the push factor variance contribution is 83% for

bond flows and 86% for equity flows. For bond flows, the push factor contribution is higher

than 90% for one-third of the countries, whereas for equity flows this is the case for half of

the countries. Over the past 25 years, therefore, global economic forces seem to prevail over

domestic economic forces in explaining movements in international portfolio flows. It is worth

noting that there is little regional variation in the relative contribution of push and pull factors

among countries that belong to different continents or different groups such as the G8, the

G20 and the BRICS.6 Over the crisis period of July 2007 to March 2009, the push factor

5Prior literature has typically dealt with few countries over shorter sample periods using less general factor
specifications. See, for example, Sarno and Taylor (1999).

6The BRICS are five large emerging economies: Brazil, Russia, India, China and South Africa.
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contribution diminishes to 68% for bond flows and 76% for equity flows. Finally, countries

with very high or very low interest rates that are typically involved in the foreign exchange

carry trade tend to have a push factor that is consistently above the world average.

We also find that the push factor for bond and equity flows is significantly related to

US economic variables such as the US output gap, interest rates, stock market performance,

and measures of market volatility and liquidity. Similarly, the pull factor can be explained

by domestic economic variables such as the output gap, interest rates and the Chinn and Ito

(2008) measure of capital account openness. Note, however, that observed economic indicators

can account for about one quarter of the variation of the latent push and pull factors. This

provides further justification for adopting a latent factor approach.

The empirical analysis provides results for 55 countries and several groupings of countries

based on geography or economic development. This makes it rather impractical to provide

an in-depth discussion of the implications of our findings for each particular country. For

this reason, we discuss in greater depth our results for three prominent emerging economies:

China, India and Brazil. These countries belong to the G20, are members of the BRICS

and, due to their fast-growing economies in recent years, have emerged as global economic

powerhouses. Therefore, it is interesting to note that for these three countries global economic

forces (the push factor) are clearly the primary determinant of international portfolio flows.

This is especially true for India and Brazil, whereas China is close to the world average.

This paper is especially related to two recent studies. First, Fratzscher (2012) provides

a similar analysis by identifying the relative importance of push and pull factors in weekly

portfolio flows based on a large cross-section of bond and equity funds from 50 countries. The

analysis of Fratzscher (2012), however, substantially deviates from our paper in a number

of ways: (i) it uses data on individual mutual funds and hedge funds rather than country-
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level portfolio flows; (ii) it focuses on the recent global financial crisis using a much shorter

5-year sample from 2005 to 2010; and (iii) it relies exclusively on few observed macroeconomic

variables to capture the push and pull factors with particular emphasis on global risk and

liquidity variables. Consistent with one of our results, Fratzscher (2012) finds that the relative

importance of push factors decreases during the crisis.

Second, Forbes and Warnock (2012) use 30 years of quarterly data on gross inflows and

outflows to analyze waves in international capital flows. They identify episodes of “surge,”

“stop,” “flight” and “retrenchment” as measures of sharp increases (or decreases) in gross

capital inflows (or outflows). Forbes and Warnock (2012) also find that global factors, and

especially global risk, are the key determinants of waves in international capital flows, while

domestic factors are generally insignificant.

More generally, our analysis is highly related to a recent global policy debate culminating in

November 2012, when the International Monetary Fund (IMF) published its new institutional

view on how to manage and control international capital flows. This view states that “[t]he

IMF has developed a comprehensive, flexible, and balanced view on the management of global

capital flows to help give countries clear and consistent policy advice.”7 Indeed, the new view

of the IMF constitutes a historical shift, as after years of calling for the abolition of capital

controls, the IMF agreed that capital controls may be a useful tool for managing inflows and

may be used on a case-by-case basis in appropriate circumstances.8

The institutional view of the IMF is consistent with two implications of our main empirical

7See IMFSurvey Magazine: Policy (2012).
8Key features of the IMF institutional view include: (i) a recognition that capital flows can have both

substantial benefits and risks for countries; (ii) capital flow liberalization is generally more beneficial for
countries that have surpassed a certain threshold of financial and institutional development; (iii) liberalization
needs to be well planned, timed and sequenced, especially for countries with long-standing measures to limit
capital flows; and (iv) rapid capital inflow surges require appropriate policy responses both for recipient
countries of capital flows and for countries from which flows originate. For a recent discussion of monetary,
macroprudential and financial policies, see also Gourinchas and Kose (2011), and Gourinchas, Kose and
Claessens (2012).

5



finding. First, if global economic forces are the primary drivers of international portfolio flows,

then an effective policy mix for managing these flows should include capital controls. And

second, targeted domestic macroeconomic policies have a rather limited role in determining

international portfolio flows. Therefore, although we do not provide direct evidence on the

effectiveness of capital controls, our empirical results show the predominance of the push over

the pull factor, and hence support the new institutional view of the IMF that capital controls

may indeed be a useful tool for managing flows.

The remainder of the paper is organized as follows. In the next section we describe the

dynamic latent factor model and how it is used to capture the push and pull factors. Section

3 briefly reviews the Bayesian estimation methodology. The data and the empirical results

are discussed in Section 4. Section 5 highlights the effect of the foreign exchange carry trade

in determining portfolio flows, while Section 6 analyzes in more detail three country cases:

China, India and Brazil. In Section 7, we relate the push and pull factors to economic variables

in the US and other countries. Finally, Section 8 summarizes the key results and concludes.

2 Modeling International Portfolio Flows

2.1 The Dynamic Latent Factor Model

Our empirical analysis uses a linear dynamic latent factor model, which is designed to separate

the common from the country-specific components of movements in international portfolio

flows. The model specifies three types of latent factors, which are independent of one another:

(i) a global factor that is common to all countries and all flows; (ii) two asset-specific (or

flow-specific) factors, one that is common to all bond flows and one that is common to all

equity flows; and (iii) a set of country-specific factors. In this model specification, the common
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component of bond flows is captured by the global and bond factors, whereas the common

component of equity flows is captured by the global and equity factors. The country-specific

factors are the idiosyncratic (or domestic) component of bond and equity flows. All factors

are specified as latent persistent processes that follow a normal distribution.

Define yj,n,t as the international portfolio flow of type j = 1, ..., J , for country n = 1..., N

at time t = 1, ..., T . Our data set is for J = 2, where j = 1 denotes bond flows and j = 2

denotes equity flows, and all flows are from the US to N = 55 other countries. A positive flow

is a flow from the US to another country (i.e., a US outflow), whereas a negative flow is a US

inflow. The flows are in millions of US dollars. The model is specified as follows:

yj,n,t = β0;j,n + β1;j,ngt + β2;jaj,t + cn,t + εj,n,t, εj,n,t ∼ NID
(
0, σ2ε

)
, (1)

where β0;j,n is a constant, β1;j,n is the global factor loading, gt is the global factor, β2;j is the

flow-specific factor loading, aj,t is the flow-specific factor (i.e., a1,t is the bond factor and a2,t

the equity factor), cn,t is the country-specific factor, and the error term εj,n,t is Gaussian white

noise with constant variance σ2ε. Note that cn,t is the country-specific regular (i.e., persistent

and hence predictable) component and εj,n,t is the country-specific irregular (i.e., random and

unpredictable) component. In this model, there is one global factor, J = 2 flow-specific factors

and N = 55 country specific factors. The factor loadings are all constant over time.

The factors are persistent and follow an AR(2) process:

gt = ρ1,ggt−1 + ρ2,ggt−2 + ug,t, (2)

aj,t = ρ1,ajaj,t−1 + ρ2,ajaj,t−2 + uaj ,t, j = 1, 2 (3)

cn,t = ρ1,cncn,t−1 + ρ2,cncn,t−2 + ucn,t, n = 1, .., N (4)
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where ug,t ∼ NID(0, σ2g), uaj ,t ∼ NID(0, σ2aj), and ucn,t ∼ NID(0, σ2cn). The factor error

terms are independent to each other.9

For this model specification, it is straightforward to show that the factor variances are

given as follows:

V ar (gt) =
σ2g

1− ρ21,g − ρ22,g
, (5)

V ar (aj,t) =
σ2aj

1− ρ21,aj − ρ22,aj
, j = 1, 2 (6)

V ar (cn,t) =
σ2cn

1− ρ21,cn − ρ22,cn
, n = 1, .., N. (7)

The structure described so far does not uniquely identify a factor model as there is an

indeterminacy on the factor rotation. This implies that the sign and the scale of each dynamic

factor is not separately identified from that of its factor loading. Following Kose, Otrok and

Whiteman (2003, 2008), we solve the sign problem by requiring the first element of each

vector of factor loadings to be positive, and the scale problem by setting the variance of the

innovations to each factor
{
σ2g, σ

2
aj
, σ2cn

}
to be constant.

The dynamic factor model is high-dimensional. It requires estimation of the parameters

Θ = {B, ρ, σ2}:

• B = (β0, β1, β2), where β0 ∈ <J×N , β1 ∈ <J×N , and β2 ∈ <J ;

• ρ = {ρg, ρaj , ρcn}, where ρg ∈ <2, ρaj ∈ <J×2, and ρcn ∈ <N×2; and

• σ2 = {σ2ε, σ2g, σ2aj , σ
2
cn}, where σ2ε ∈ <, σ2g ∈ <, σ2aj ∈ <

J , and σ2cn ∈ <N .

For J = 2 and N = 55, as in our sample, we must estimate 222 parameters for B, 116 for

9In estimating different versions of the model, we find that AR(2) factors work well. Adding more lags
did not change our results qualitatively but made the model less parsimonious and hence more diffi cult to
estimate.
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ρ and 59 for σ2, for a total of 397 parameters.

2.2 Push and Pull Factors

The dynamic factor model allows us to investigate the extent to which the bond and equity

flows from the US to another country are due to: (i) a push factor captured by the global and

asset-specific factors, which together reflect the global economic forces that push capital from

(into) the US into (from) another country; and (ii) a pull factor captured by the country-

specific factor that reflects the domestic economic forces that pull capital into or out of a

country other than the US. The extent to which push or pull factors determine international

portfolio flows has important policy implications. For example, if countries wish to exert

some control on the size, direction and volatility of their capital flows, it is helpful to know

whether their policies need to be coordinated globally or whether instead they should focus

on improving their domestic institutions and macroeconomic policies.

For each type of flow j and country n, the push factor is defined simply as:

Pushj,n,t = β1;j,ngt + β2;jaj,t, j = 1, 2; n = 1, .., N. (8)

Note that there is a push factor for the bond flows of every country and another push factor

for the equity flows of every country.

For each country n, the pull factor is defined as:

Pulln,t = cn,t, n = 1, .., N. (9)

Note that for a given country n there is one pull factor that is the same for both bond and

equity flows.
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2.3 Variance Contributions

The model implies that the variance of each flow j for each country n is equal to:

V ar(yj,n,t) = β21;j,nV ar(gt) + β22;jV ar(aj,t) + V ar(cn,t) + V ar(εj,n,t). (10)

Recall that all factors are independent of one another, and hence no covariance terms enter

the equation above.

We are interested in assessing the relative contribution of each factor to the total variation

of yj,n,t that we can explain by the model. This will allow us to evaluate the extent to

which each of the global, asset-specific and country-specific factors can explain the variance

of international portfolio flows. We compute the variance contribution of each factor for each

flow j and country n as follows:

V Cj,n (gt) =
β21;j,nV ar(gt)

β21;j,nV ar(gt) + β22;jV ar(aj,t) + V ar(cn,t)
, (11)

V Cj,n (aj,t) =
β22;jV ar(aj,t)

β21;j,nV ar(gt) + β22;jV ar(aj,t) + V ar(cn,t)
, (12)

V Cj,n (cn,t) =
V ar(cn,t)

β21;j,nV ar(gt) + β22;jV ar(aj,t) + V ar(cn,t)
. (13)

In this setup, the push factor contribution to the variance of flow j for country n is given

by V Cj,n (gt) + V Cj,n (aj,t). The pull factor contribution to the variance of flow j for country

n is given by V Cj,n (cn,t).
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3 Estimation

We estimate the dynamic factor model using the Bayesian MCMC algorithm of Kose, Otrok

and Whiteman (2003, 2008), which builds on the procedures developed by Otrok and White-

man (1998) and Chib and Greenberg (1994). The algorithm constructs a Markov chain with

data augmentation, whose limiting distribution is the target posterior density of the para-

meters. Bayesian estimation offers two important advantages in estimating our model spec-

ification. First, the Markov chain is a Gibbs sampler in which large blocks of parameters

are drawn sequentially from their full conditional posterior distribution. This aspect of the

algorithm deals effectively with the high dimension of the model and makes Bayesian esti-

mation feasible and effi cient. Second, data augmentation provides a straightforward way for

sampling the latent factors conditional on the data. The sampled factors are then used as an

intermediate step for sampling the model parameters conditional on these latent factors. The

Gibbs sampler is iterated 10,000 times and the sampled draws, beyond a burn-in period of

1,000 iterations, are treated as variates from the target posterior distribution.

The dynamic latent factor model involves a set of parameters Θ = {B, ρ, σ2} and a set of

latent factors ft = {gt, aj,t, cn,t}, where the latter must be estimated as an intermediate step

for estimating Θ. The MCMC algorithm sets initial values for the latent factors and their

parameters, and implements three steps:

1. Sample the latent factors ft from the full conditional posterior distribution p (ft | yt,Θ),

which can be shown to be a normal distribution, thus implementing the data augmen-

tation method of Tanner and Wong (1987).

2. Sample all parameters Θ from the full conditional posterior distribution p (Θ | yt,, ft)

using the method of Chib and Greenberg (1994).
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3. Repeat for 10,000 iterations, beyond a burn-in period of 1,000 iterations, and use the

sampled draws to compute the posterior means of the parameters.

We implement the Bayesian MCMC estimation algorithm using the following priors set

out by Kose, Otrok and Whiteman (2003, 2008). For all factor loadings B we use the prior

N(0, 1). For the factor autoregressive parameters ρ we use the prior N(0, diag {1, 0.5}), thus

placing zero prior mass on ρ values which are non-stationary. Finally, the prior for the factor

variances σ2 is IG(6, 0.001). All priors are diffuse.10

4 Empirical Results

4.1 International Portfolio Flows Data

Our empirical analysis uses data on monthly international bond and equity flows from the

US to 55 other countries. The data are taken from the Treasury International Capital (TIC)

database of the US Treasury Department. The bond (equity) flows are defined as the difference

between gross purchases of bonds (stocks) by foreigners from US residents and gross sales of

bonds (stocks) by foreigners to US residents. Therefore, a positive flow is an inflow into a

country other than the US (i.e., a US outflow), whereas a negative flow is a US inflow.11 All

flows are in millions of US dollars. Our sample includes the 55 countries listed in Table 1 and

ranges from January 1988 to November 2013.

Table 1 reports descriptive statistics. For bond flows, most of the countries on average

experience outflows. For equity flows, half of the countries exhibit inflows and the other half

outflows. Both bond and equity flows have relatively low cross-country means: −$574 million

10We have experimented with alternative priors and our results remain qualitatively the same.
11To be more precise, a positive flow is a US outlfow and a foreign country inflow because it corresponds to

the case when foreigners purchase more assets from US residents than they sell to US residents. The data are
described in more detail in Table CM-IV-4 of the June 2012 Treasury Bulletin.
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for the former and only $0.89 million for the latter. The highest bond flows (in absolute value)

are from the UK, from China and from Japan. The highest equity flows are into Japan, from

the UK and into Brazil.

The table shows that most flows exhibit high standard deviation and high kurtosis. They

can be quite persistent with a first order serial correlation ranging from −0.04 to 0.68 for bond

flows, and from −0.20 to 0.82 for equity flows. This motivates the specification of the dynamic

latent factors, which are designed to capture the persistence of flows. It is interesting to note

that the standard deviation of bond flows is three times the standard deviation of equity flows.

This is reflected in Figure 1, which displays the time-variation in the cross-country average

of flows (i.e., what we refer to as World in the tables). As seen in the figure, flows have been

increasingly volatile in recent years, which is especially true for bond flows.

Before estimating the dynamic factor model, it is important to establish that portfolio

flows are stationary. Otherwise, the model will not be suitable for capturing the push and

pull factor components of the variation in portfolio flows. To this end, we perform a series

of unit root tests applied to the panel of all flows. The Breitung (2002) and Levin, Lin and

Chu (2002) tests are for the null hypothesis that there is a common unit root in all portfolio

flows. In contrast, the panel Augmented Dickey-Fuller, Phillips and Perron (1988) and Im,

Pesaran and Shin (2003) tests allow the serial correlation to be different across flows. The

unit root tests can be performed with or without fixed effects and linear trends. The results

for this battery of tests are reported in Table 2, which shows that the null of non-stationarity

is rejected in all cases. Hence there is overwhelming evidence that international portfolio flows

are stationary.12

12Some earlier studies find a unit root in international capital flows (e.g., Sarno and Taylor, 1999). In
contrast to these studies, we use panel (as opposed to individual) unit root tests for a much longer sample
period, which adds significant power to the tests and allows us to clearly reject non-stationarity. This is
reassuring since it is generally diffi cult to explain why capital flows would be non-stationary.
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As the last diagnostic of our preliminary analysis, we perform principal component analysis

to determine how many common components are needed to capture the variation of bond and

equity flows. We find that three principal components explain 73% of the variance of flows:

the first component 45%, the second one 16%, and the third one 12%. The three principal

components are plotted in Figure 2. This analysis provides a static decomposition of the

variance of portfolio flows, and hence it is not directly related to our specification of the

dynamic factor model. It does, however, motivate our core empirical analysis as it suggests

that few common factors can capture a large part of the movements in international portfolio

flows. In what follows, we explore this in more detail as we discuss the empirical results from

estimating the dynamic factor model.

4.2 The Dynamics of Factors

The main feature of the dynamic factor model is that it decomposes the time variation of flows

into a push factor (captured by global and flow-specific factors) and a pull factor (captured

by the country factor). The factor dynamics are captured by their serial correlation at two

lags (ρ1 and ρ2) as specified in Equations (2)-(4). Estimates of these serial correlations are

reported in Table 3 for the common factors as well as groupings of the country-specific factors

based on geography and economic development.

The regional groupings of countries are formed as follows. Europe includes Austria, Bul-

garia, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Italy, Nether-

lands, Norway, Poland, Portugal, Romania, Serbia-Montenegro, Spain, Sweden, Switzerland

and United Kingdom. North America is Canada and Mexico. Latin America includes Ar-

gentina, Brazil, Chile, Colombia, Ecuador, Guatemala, Jamaica, Panama, Peru, Trinidad-

Tobago, Uruguay and Venezuela. Asia and Oceania include Australia, China, Hong Kong,
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India, Indonesia, Israel, Japan, Lebanon, Malaysia, Pakistan, Philippines, Russia, Singapore,

South Korea, Taiwan, Thailand and Turkey. Africa includes Egypt, Liberia, Morocco and

South Africa.

We also report results for the G8 vs. the non-G8 countries, the G20 vs. the non-G20

countries, and for the large emerging economies collectively known as BRICS (Brazil, Russia,

India, China and South Africa) vs. the non-BRICS countries. Finally, World is the average

across all 55 countries in the sample.

As shown in Table 3, ρ1 revolves around 0.2 for the common (global, bond and equity)

factors, but rises to between 0.5 and 0.6 for the country factors. The values of ρ2 are slightly

lower. Note that the persistence of the country factors seems to be very similar for countries

that belong to different continents or different groups such as the G8, G20 and the BRICS. To

provide a visual illustration of some of these results, Figure 3 plots the three common factors

(global, bond and equity factors) over time. It is reassuring to note that, as expected, the

bond and equity factors seem to have similar time-variation to the actual bond and equity

flows, respectively, illustrated in Figure 1.

4.3 The Variance Contribution of Push and Pull Factors

The main objective of our empirical analysis is to determine the contribution of push and pull

factors to the variation of international bond and equity flows. The push factor is the sum

of the variance contributions of the global and bond factors for bond flows or of the global

and equity factors for equity flows. The pull factor is simply the variance contribution of the

country factor. We estimate the dynamic factor model and use the parameter estimates to

compute the variance contribution of each factor as in Equations (11)-(13). The results for

all 55 countries are reported in Table 4 for bond flows and Table 5 for equity flows.
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Our main finding is that the push factor tends to contribute more than 80% to the variance

of portfolio flows, whereas the pull factor tends to contribute less than 20%. For bond flows,

the push factor contribution is higher than 90% for one-third of the countries, whereas for

equity flows this is the case for half of the countries. For example, the pull factor can be as

low as 2.3% for bonds (India) and 1.1% for equities (Serbia-Montenegro and Spain).

In addition to the country results in Tables 4 and 5, we also report regional results in Table

6. Across regions, the push factor for bonds ranges from 79.1% for Africa to 86.1% for Asia

and Oceania, and for equities from 78.2% for Africa to 96.9% for North America.13 Finally,

for the World, the push factor is 82.9% for bond flows and 86.0% for equity flows. Hence,

irrespective of which region we examine, our main finding remains that about 80% or more of

the variation in bond and equity flows is driven by common factors.

A similar picture emerges if we group countries by their level of development. Consider,

for example, bond flows. For the G8 countries, the push factor contributes 80.8%, whereas

for the non-G8 countries 83.2%. For the G20 countries, the push factor contribution is 85.4%

vs. 81.8% non-G20 countries. For the BRICS, it is 90.1% vs. 82.2% for non-BRICS countries.

The results are similar for equity flows.

Recall that the sample period used in our main analysis ranges from January 1988 to

November 2013. In Table 7, we provide further results using a subsample that captures the

recent financial crisis period beginning in July 2007 and ending in March 2009. This sample

range is consistent with the crisis period examined by Fratzscher (2012).14 The results indicate

that, over the crisis period, the contribution of the push factor falls and that of the pull factor

rises. However, although clear, this change is not dramatic in the sense that the size of the

13The high value of the push factor for North America is not surprising. North America includes only
Canada and Mexico, which are the two economies most highly integrated with the US economy.
14Fratzscher (2012) defines the financial crisis from August 7, 2007 to March 15, 2009.
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push factor still overshadows that of the pull factor. For example, the World push factor for

bond flows falls from 83.0% to 67.7%, whereas for equity flows it falls from 89.0% to 75.8%.15

In short, we conclude that the push factor dominates the pull factor even during the recent

financial crisis, albeit to a lesser extent.

5 Bond Flows and the Carry Trade

The carry trade is a popular currency trading strategy that invests in high-interest curren-

cies by borrowing in low-interest currencies. This strategy is at the core of active currency

management and is designed to exploit deviations from uncovered interest parity (UIP). If

UIP holds, the interest rate differential is on average offset by a commensurate depreciation

of the investment currency and the expected carry trade return is zero. There is extensive

empirical evidence dating back to Bilson (1981) and Fama (1984) that UIP is empirically

rejected. In practice, it is often the case that high-interest rate currencies appreciate rather

than depreciate. As a result, over the last four decades, the carry trade has delivered sizeable

excess returns and a Sharpe ratio more than twice that of the US stock market (e.g., Burn-

side, Eichenbaum, Kleshchelski and Rebelo, 2011). It is no surprise, therefore, that the carry

trade has attracted enormous attention among academics and practitioners. Indeed, by early

2007 it was estimated that about one trillion US dollars was at stake just in the yen carry

trade (Economist, 2007), where investors borrow in Japanese yen at very low rates to fund

investments in high-interest currencies. In short, carry trades (interest rate differentials) are

likely to be important drivers of bond flows.

The carry trade strategy for a particular currency (or a portfolio of currencies) can be

15It is interesting to note that the reduction in the push factor is almost exclusively driven by a reduction
in the flow-specific (bond or equity) factor, not a reduction in the global factor. In other words, the common
component of the variation across all countries and all flows (i.e., the global factor) is the same before and
during the crisis.
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implemented in one of two equivalent ways. First, the investor may buy a forward contract

now for exchanging the domestic currency into foreign currency in the future. She may then

convert the proceeds of the forward contract into the domestic currency at the future spot

exchange rate. Second, and alternatively, the investor may buy a foreign bond and, at the

same time, sell a domestic bond. The foreign bond yields a riskless return in the foreign

currency but a risky return in the domestic currency of the investor. Hence the investor who

buys the foreign bond is exposed to foreign exchange risk. It is straightforward to show that

the returns to the two strategies are exactly equal due to the covered interest parity (CIP)

condition that holds in the absence of riskless arbitrage. As a result, there is an equivalence

between, on the one hand, trading currencies through spot and forward contracts and, on the

other hand, trading international bonds.

In this context, it is interesting to use our empirical results to examine the size of the push

and pull factors for the bond flows of some of the countries most affected by the carry trade

in foreign exchange. It is well known that two prominent low-interest countries involved in

the carry trade are Japan and Switzerland, whereas two prominent high-interest countries are

Australia and South Africa. For all four countries, we find that the size of the push factor

for bond flows as shown in Table 4 is substantially higher than the world average of 82.9%:

86.9% for Japan, 96.2% for Switzerland, 88.9% for Australia and 92.5% for South Africa. We

conclude, therefore, that the carry trade is a likely contributor to the higher-than-average

effect of the push factor in determining bond flows for countries with the lowest and highest

interest rates.
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6 Country Cases

In this section we analyze a subset of our results in greater depth by focusing on three of the

most prominent emerging economies: China, India and Brazil. These countries belong to the

G20, are members of the BRICS and, due to their fast-growing economies in recent years,

have emerged as global economic powerhouses. An interesting aspect of our empirical analysis

is that in terms of portfolio flows the three countries exhibit different patterns. For example,

the pull factor for bond flows is extremely high in Brazil, close to the world average for China

and well below average for India. Our country analysis follows with further details.

6.1 China

China is the world’s second largest economy by nominal GDP after the US. It is also the

world’s fastest-growing major economy with an average annual growth rate of about 10%

over the past 30 years. The management of international capital flows has been a key factor

in supporting China’s economic miracle (see, e.g., Yu, 2010). In the 1980s and 1990s, the

majority of capital flows were due to foreign direct investment, but since the early 2000s

equity and bond flows have grown significantly. For example, the surge in bond flows is

related to China’s accumulation of large foreign exchange reserves and the dramatic increase

of foreign bond purchases by Chinese financial institutions. The surge in equity flows is due

to recent structural reforms of the equity market and the wave of initial public offerings of

Chinese enterprises abroad, especially in the Hong Kong stock exchange.

Despite the increased prominence of China’s economy in the last three decades, in terms

of the relative importance of push and pull factors for portfolio flows, China is close to the

world average. Specifically, the empirical results reported in Tables 4 to 6 indicate that the

pull factor for China accounts for 15.5% of the variation in bond flows and 13.0% for equity
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flows. These are similar to the world average value of the pull factor, which is 17.1% for bond

flows and 14.0% for equity flows. Hence our analysis shows that China is a rather typical

country in terms of the push-pull factor decomposition.

6.2 India

India is the tenth-largest economy in the world by nominal GDP and, over the last decade,

it is one of the fastest-growing economies in the world. Portfolio flows were liberalized in the

early 1990s, when in the face of a balance of payments crisis, India followed an IMF structural

adjustment program (see, e.g., Shah and Patnaik, 2010). This resulted in a sustained increase

of equity inflows primarily by foreign institutional investors increasing their holdings of Indian

companies. There has also been a large increase of bond outflows by massive purchases of

US Treasury bills and other foreign assets by the Indian central bank in building its foreign

exchange reserves. At the same time, however, debt inflows have been hampered as India has

no sovereign debt program.

In this context, our empirical results indicate that the pull factor for India accounts only

for 2.3% of the variation in bond flows and 4.9% of the variation in equity flows. This is

far below the world average value of the pull factor of 17.1% for bond flows and 14.0% for

equity flows. Therefore, our analysis shows that India’s portfolio flows are largely dominated

by global economic forces.

6.3 Brazil

Brazil is the world’s sixth largest economy by nominal GDP, the largest in Latin America

and one of the fastest-growing major economies in the world. In recent years, Brazil has

dominated capital inflows to Latin America due its deep capital markets, very high interest
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rates (11.25% in 2010) and the accumulation of large foreign exchange reserves. Our empirical

results indicate that the pull factor for Brazil only accounts for 6.0% of the variation in bond

flows and 4.6% of the variation in equity flows. Hence our analysis shows that over the full

sample Brazil is a country where portfolio flows are primarily determined by global economic

forces.

7 Push Factors, Pull Factors and Economic Information

Having identified the variance contribution of push and pull factors, we turn to the economic

determinants of these latent factors. The first question we address is about the push factor:

which observed US economic indicators can explain the push factor for portfolio flows from the

US to other countries? We answer this question by regressing the monthly common (global,

bond and equity) factors on the following monthly economic variables: (i) the US industrial

production gap estimated using the Hodrick and Prescott (1997) filter, which is based on

seasonally adjusted US industrial production data taken from the Federal Reserve Economic

Data (FRED); (ii) the US 10-year nominal bond yield also taken from FRED; (iii) the ratio

of the US/World MSCI stock index returns taken from Datastream; (iv) the change in the

VIX index (∆VIX) taken from Datastream, which is based on the 1-month model-free implied

volatility of the S&P 500 equity index and is generally regarded as a measure of global risk

appetite (e.g., Brunnermeier, Nagel and Pedersen, 2009); (v) the TED spread, which is a

measure of liquidity defined as the difference between the 3-month LIBOR interbank market

interest rate and the 3-month risk-free T-bill rate taken from FRED;16 and (vi) a lagged

value of the factors. Conditioning on this set of variables allows us to determine whether US

16The LIBOR rate reflects uncollateralized lending in the interbank market that is subject to default risk,
whereas the T-bill rate is generally considered riskless because it is guaranteed by the US government. When
banks face liquidity problems the TED spread typically increases, and the T-bill yield often falls due to
“flight-to-liquidity”or “flight-to-quality”(e.g., Brunnermeier, Nagel and Pedersen, 2009).
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economic forces relating to the real economy, interest rates, stock market performance relative

to the world, global risk aversion and liquidity can explain the push of flows from the US to

other countries.

Note that the sign of the relation between an economic variable and a common factor does

not fully determine the effect of the economic variable on flows. This is because the factor

loadings β in Eq. (1) can be positive or negative. For example, it could be that a variable

is negatively related to a factor but positively related to particular flow because the factor

loading is negative. Hence the focus of our analysis is primarily on the statistical significance

of the economic variables and less on the sign of their slopes. In other words, we wish to

establish which economic variables significantly contribute to the variance of a factor and

hence to the variance of flows.

Table 8 reports the results for the global factor, the bond factor and the equity factor.17 In

what follows we will summarize our main results and then we will interpret them. First, the

effect of the global factor in determining flows from the US to other countries is significantly

related to low US industrial production, high US interest rates and low liquidity in the US

(i.e., high TED spread). Second, the bond factor is significantly related to high US industrial

production, lower US stock market performance relative to the world and decreasing global

risk aversion (i.e., low ∆VIX). Finally, the equity factor is significantly related to decreasing

global risk aversion and high liquidity. It is worth noting that all economic variables are

significantly related to at least one of the factors and in most cases two of the factors.

In aggregate, these results tend to be consistent with what we would expect ex ante based

on standard economic theory. In particular, high bond outflows (captured by the global and

17We do not report results for the global plus bond factor and the global plus equity factor because these
summations are not equal to the push factor for bonds and equities, respectively. Recall that the latter are
weighted by the relevant factor loadings so that they are specific to each flow and country (see Eq. (8)).
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bond factors) are related to an underperforming US stock market and decreasing global risk

aversion. The effect of real economic activity is unclear since the global factor is negatively

related to it but the bond factor is positively related to it. Hence the effect of real economic

activity on the push factor for bond flows will depend on the factor loadings, which will

determine the relative contribution of the global and bond factor for each country. High

equity outflows (captured by the global and equity factors) are related to slow economic

activity in the US and decreasing global risk aversion. For equity flows, it is the effect of

liquidity that is unclear and will depend on each country’s factor loadings since the global

factor is significantly related to low liquidity but the equity factor to high liquidity. In short,

the majority of our findings seem to make economic sense.

Overall, the R
2
values indicate that the economic variables can explain 22.1% of the global

factor, 25.3% of the bond factor and 27.1% of the equity factor. We conclude, therefore, that

observed US economic variables can explain about one quarter of the variation of the latent

common factors. This motivates our use of a latent factor model since a considerable amount

of the variation of the latent factors cannot be explained by observed variables.

The second question we address is about the pull factor: which domestic economic indi-

cators can explain the pull factor for portfolio flows for each individual country? We answer

this question by estimating a panel regression of all monthly pull factors on a set of domestic

monthly economic variables for each individual country. The explanatory variables for each

country include: (i) the industrial production gap estimated using the Hodrick and Prescott

(1997) filter, which is based on seasonally adjusted industrial production data taken from

FRED; (ii) the nominal 10-year bond yield taken from FRED; (iii) the monthly MSCI na-

tional stock index return taken from Datastream; (iv) the Chinn and Ito (2008) measure of

capital account openness taken from Hiroyuki Ito’s website; and (v) lagged values of the pull
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factors. Due to lack of data availability for some countries, the panel regressions include 25

of the 55 countries for a sample that begins in January 1996 and ends in December 2013.18

The early end date of December 2011 is because the Chinn and Ito (2008) measure ends on

that date. Since the data for this panel regression begin in January 1996, we also begin the

data for the push factor results reported in Table 8 on the same date. This way the results in

Table 8 on the push factor and Table 9 on the pull factor are comparable in terms of sample

range.

The results in Table 9 indicate that the pull factor in attracting portfolio flows is higher,

the higher the domestic real economic activity, the higher the domestic interest rate, and

the higher the openness degree of the domestic economy. The only economic variable that

is not significant is the domestic stock market performance. These results are consistent

with standard economic theory. The R
2
in this panel regression is 24.4% indicating that

the observed economic variables capture a similar portion of the variation of the pull factors

compared to the push factors. In conclusion, we find that about one quarter of the push and

pull latent factors can be explained by standard economic variables. This allows us to provide

an economic interpretation to the latent factors but, given three quarters of the variation of

flows remains unexplained by observed variables, it also motivates the use of the latent factor

methodology to capture the dynamics of international portfolio flows.

8 Conclusion

An important challenge to policymakers across the world is the design of effective policies

that deal with movements in international portfolio flows. These policies are better informed

18The panel regressions include the following 25 countries: Australia, Austria, Brazil, Canada, Chile, Den-
mark, Finland, France, Germany, Greece, India, Israel, Italy, Japan, Malaysia, Netherlands, Norway, Philip-
pines, Portugal, South Korea, Spain, Sweden, Switzerland, Thailand and United Kingdom.
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if we can empirically disentangle the relative importance of push factors that are external to

the economies receiving the flows and pull factors that are internal. This paper contributes to

the debate on what drives international portfolio flows by estimating a dynamic latent factor

model using more than 20 years of monthly international bond and equity flows from the

US to 55 other countries. The advantage of this model is that it provides a flexible way for

assessing the relative importance of the contribution of push and pull factors to the variation

in international bond and equity flows.

We find that the push factor dominates the pull factor by explaining more than 80% of

the variance of international portfolio flows. This holds for the vast majority of countries,

all geographic regions and for both bond and equity flows. It also holds for large emerging

economies such as China, India and Brazil as well as for countries heavily involved in the

foreign exchange carry trade. Over the crisis period, the role of the push factor diminishes

as, on average, the contribution of the pull factor to the variance of flows effectively doubles.

Finally, about one quarter of the variation of push and pull factors can be explained by US

and foreign economic indicators respectively.

The empirical evidence reported in this paper essentially confirms the public perception

that forces related to financial globalization are the primary determinants of international

portfolio flows. Therefore, countries’exposure to global (rather than domestic) risks appear

to be more important in informing the domestic policy response to time-varying international

portfolio flows. This suggests that, compared to domestic macroeconomic policies, capital con-

trols may be a more effective policy tool for countries aiming to stimulate economic growth

partly by managing the consequences of international portfolio flows. Indeed, the new insti-

tutional view of the IMF announced in November 2012 recognizes that this may be the case.

Although we do not explicitly provide direct evidence on the effectiveness of capital controls,
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our empirical findings contribute to this debate and lend support to the new institutional view

of the IMF on capital controls.
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Table 1. Descriptive Statistics

The table reports descriptive statistics for monthly bond and equity flows from the US to 55 other countries.
A positive flow is a flow from the US to another country (i.e., a US outflow), whereas a negative flow is a US
inflow. All flows are in millions of US dollars. World is the average across all 55 countries in the sample. The
sample period ranges from January 1988 to November 2013. AR(1) is the first order autocorrelation.

Bond Flows Equity Flows
Mean SDev Skew Kurt AR(1) Mean St. Dev. Skew Kurt AR(1)

1 Argentina −51.34 509.58 −2.21 31.10 0.28 0.18 180.93 5.07 64.25 0.30
2 Australia 160.44 1955.87 0.50 8.15 0.06 56.48 530.84 0.88 8.06 0.17
3 Austria −98.86 444.04 −0.89 9.86 0.23 −8.41 98.67 0.74 12.06 0.24
4 Brazil −561.22 3485.22 −1.54 17.74 0.37 319.13 859.00 5.28 45.35 −0.01
5 Bulgaria −3.08 29.83 −0.23 30.34 0.35 0.54 10.46 −1.90 60.30 0.19
6 Canada −656.86 3403.79 0.05 5.55 0.00 −170.35 1448.00 −0.62 5.03 0.62
7 Chile −91.54 575.80 −1.71 13.81 0.15 −10.65 243.29 1.04 23.64 0.15
8 China −5942.60 9308.23 −0.98 8.92 0.57 194.82 2326.25 −0.53 11.10 0.48
9 Colombia −47.63 559.98 0.03 13.83 0.13 −7.39 88.84 −2.15 25.77 0.05
10 Czech Republic −24.43 303.86 5.57 74.85 −0.01 −6.17 73.70 −4.39 44.24 0.46
11 Denmark −99.81 712.80 1.38 15.83 0.03 −39.18 232.66 0.76 10.71 0.14
12 Ecuador −22.59 105.83 0.81 18.51 0.37 −5.58 40.72 −3.03 29.78 0.48
13 Egypt −13.43 197.46 1.12 15.40 0.14 3.17 38.19 1.72 13.50 0.27
14 Finland 26.99 277.59 1.23 13.32 −0.03 −11.51 215.27 −1.86 17.68 −0.01
15 France −1186.21 4469.61 −2.05 10.22 0.58 −125.85 2702.77 −0.46 12.35 0.65
16 Germany −1291.97 2903.84 −0.23 6.60 0.29 −153.44 1558.58 0.69 12.32 0.41
17 Greece −46.54 271.71 −4.49 40.41 0.29 6.44 71.81 −0.13 10.88 0.18
18 Guatemala 5.11 86.33 1.39 16.49 0.28 −0.61 5.88 3.65 45.17 0.07
19 Hong Kong −1364.37 2384.11 −0.45 5.23 0.38 33.50 1903.06 −1.23 12.47 0.31
20 Hungary 27.92 319.43 6.75 73.72 0.35 −1.39 43.65 1.12 26.36 0.40
21 India −44.12 670.28 −0.69 12.25 0.24 87.48 357.92 0.37 20.58 0.05
22 Indonesia −9.03 558.30 −0.31 7.13 0.49 25.92 104.32 0.71 7.69 0.24
23 Israel −68.67 700.24 0.05 6.72 0.55 6.61 206.82 0.00 20.42 0.48
24 Italy −258.21 978.09 0.42 8.59 0.53 −15.55 602.80 −0.99 10.71 0.82
25 Jamaica −6.22 62.86 2.76 21.51 0.16 −1.38 5.94 −3.87 30.22 0.13
26 Japan −5450.87 9770.97 −0.97 4.52 0.15 792.79 2749.27 0.34 5.37 0.33
27 Lebanon −8.29 40.28 −8.13 107.86 0.19 −2.24 19.46 0.98 11.65 0.20
28 Liberia −21.10 109.72 −1.93 21.93 0.14 11.85 69.61 4.11 26.15 0.33
29 Malaysia −81.46 732.64 −1.48 11.49 0.30 23.71 151.20 0.12 6.43 0.42
30 Mexico −83.38 2360.68 0.38 11.06 0.07 −35.86 435.00 −0.13 5.57 0.08
31 Morocco 17.09 74.67 1.76 9.49 0.68 0.04 8.62 −7.54 82.64 0.65
32 Netherlands −43.05 1718.82 0.35 5.89 0.07 −164.65 1083.36 −2.92 30.85 0.00
33 Norway −334.89 3315.02 −0.48 14.43 0.36 −169.53 637.98 3.10 42.91 −0.09
34 Pakistan 7.90 58.55 8.73 113.16 0.08 3.04 21.48 2.21 15.27 0.16
35 Panama −86.16 290.12 −3.23 32.56 −0.04 −38.38 294.64 −14.76 246.89 0.44
36 Peru −75.43 342.33 −1.06 11.16 0.28 1.34 126.34 1.30 21.54 0.10
37 Philippines −32.14 447.90 −1.12 10.45 0.28 10.67 43.29 0.42 11.14 0.36
38 Poland −80.22 616.72 −0.13 11.87 −0.04 8.51 30.10 1.32 6.95 0.19
39 Portugal −42.32 277.74 3.07 40.67 0.37 9.81 123.41 2.51 33.74 0.37
40 Romania 5.00 230.76 0.93 18.35 0.60 −0.01 15.69 −10.19 192.09 0.22
41 Russia 8.39 1905.16 1.04 8.67 0.00 −1.75 86.66 0.36 16.38 0.11
42 Serbia and Montenegro −2.34 41.94 0.24 13.94 0.17 0.35 9.70 4.42 110.03 0.11
43 Singapore −527.17 1857.20 −0.53 4.78 0.26 −137.35 1549.31 −0.26 7.54 0.33
44 South Africa 70.28 342.21 2.80 21.65 0.58 20.62 122.15 3.04 32.95 0.07
45 South Korea −430.74 1751.99 1.52 14.82 0.22 120.50 429.74 0.41 6.92 0.29
46 Spain −229.96 1450.40 −0.21 5.97 0.25 −16.32 342.96 −0.92 7.50 0.19
47 Sweden −91.66 1087.83 0.05 13.15 0.39 −86.96 586.35 −0.42 7.22 0.19
48 Switzerland −432.05 2607.50 −2.93 29.99 0.14 −169.52 973.41 −0.56 7.32 0.49
49 Taiwan −757.54 1674.78 0.15 4.91 0.05 170.72 811.11 5.34 42.62 0.26
50 Thailand −83.09 830.61 −0.92 16.83 0.00 24.39 99.95 1.64 11.23 0.02
51 Trinidad and Tobago −5.18 110.45 5.87 55.35 0.15 −3.29 18.37 −2.36 18.48 0.32
52 Turkey −25.76 663.90 −0.65 10.69 0.07 21.62 138.91 4.91 49.38 −0.20
53 United Kingdom −11041.93 15574.40 −0.99 4.86 0.08 −492.82 4769.40 −0.02 5.23 0.13
54 Uruguay −46.69 226.98 0.55 7.79 0.25 −19.32 44.16 −0.08 13.76 0.35
55 Venezuela −19.63 514.57 5.84 58.60 0.37 −9.72 89.39 3.32 34.06 0.00

World −574.41 1569.12 0.27 21.51 0.24 0.89 542.39 0.01 30.74 0.25
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Table 2. Panel Unit Root Tests

The table presents panel unit root tests for monthly bond and equity flows from the US to 55 other
countries. The null of all tests is that there is a unit root. The Breitung (2002) and Levin, Lin and Chu
(2002) tests are for a common unit root. The panel Augmented Dickey Fuller, Philips-Perron (1988) and Im,
Pesaran and Shin (2003) tests allow the serial correlation to be different across flows. All test statistics are
asymptotically normally distributed. *** indicates statistical significance at 1% level, ** at 5%, and * at 10%.
The sample period ranges from January 1988 to November 2013.

Exogenous variables
Individual effects Individual effects None
and linear trends

common unit root process
Breitung (2002) −10.9∗∗∗

Levin, Lin and Chu (2002) −47.6∗∗∗ −35.7∗∗∗ −58.1∗∗∗

individual unit root process
Augmented Dickey-Fuller −58.5∗∗∗ −57.7∗∗∗

Phillips-Perron (1988) 3584.8∗∗∗ 3806.3∗∗∗ 4279.8∗∗∗

Im, Pesaran and Shin (2003) 14416.0∗∗∗ 13471.9∗∗∗ 14723.5∗∗∗
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Table 3. The Dynamics of Latent Factors

The table shows the posterior means of the serial correlation parameters (ρ1 and ρ2 for two lags) in the
dynamic factors. These include the global factor, the flow (bond/equity) factor and regional averages of the
country factors. World is the average across all 55 countries in the sample. The sample period ranges from
January 1988 to November 2013.

ρ1 ρ2
Global Factor 0.18 0.12

Bond Factor 0.19 0.17

Equity Factor 0.21 0.22

Country Factor Averages
Europe 0.55 0.50

North America 0.60 0.52

Latin America 0.61 0.56

Asia and Oceania 0.59 0.49

Africa 0.56 0.50

G8 countries 0.56 0.51

non-G8 countries 0.58 0.51

G20 countries 0.57 0.50

non-G20 countries 0.58 0.51

BRICS countries 0.56 0.50

non-BRICS countries 0.58 0.51

WORLD 0.58 0.51
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Table 4. Push and Pull Factors for Bond Flows

The table presents the percent contribution of push and pull factors to the variance of international bond flows for each country. The variance contribution
of the push factor is the sum of the contributions of the global and bond factors. The pull factor is the country factor. The push and pull factor variance
contributions sum up to 100%. The sample period ranges from January 1988 to November 2013.

Global
Factor
(%)

+
Bond
Factor
(%)

=
Push
Factor
(%)

Pull
Factor
(%)

Global
Factor
(%)

+
Bond
Factor
(%)

=
Push
Factor
(%)

Pull
Factor
(%)

Argentina 45.8 319 777 223 Liberia 655 201 856 144
Australia 743 146 889 111 Malaysia 133 417 550 450
Austria 747 45 792 208 Mexico 126 624 750 250
Brazil 734 207 940 60 Morocco 292 269 561 439
Bulgaria 678 199 877 123 Netherlands 440 448 888 112
Canada 31 850 881 119 Norway 372 461 832 168
Chile 549 394 943 57 Pakistan 164 522 686 314
China 127 718 845 155 Panama 339 299 638 362
Colombia 59 841 900 100 Peru 80 641 721 279
Czech Rep. 516 357 873 127 Philippines 438 506 945 55
Denmark 250 487 737 263 Poland 32 938 970 30
Ecuador 26 837 864 136 Portugal 119 749 868 132
Egypt 312 508 820 180 Romania 233 534 767 233
Finland 401 310 711 289 Russia 617 200 817 183
France 20 953 973 27 Serbia-Montenegro 38 925 962 38
Germany 114 655 769 231 Singapore 52 856 907 93
Greece 250 232 481 519 South Africa 521 404 925 75
Guatemala 102 800 901 99 South Korea 159 770 929 71
Hong Kong 222 619 841 159 Spain 457 452 909 91
Hungary 82 726 809 191 Sweden 312 519 831 169
India 82 895 977 23 Switzerland 671 290 962 38
Indonesia 534 364 898 102 Taiwan 735 95 829 171
Israel 284 621 905 95 Thailand 357 571 928 72
Italy 151 223 374 626 Trinidad-Tobago 114 419 533 467
Jamaica 831 44 875 125 Turkey 56 875 931 69
Japan 208 659 869 132 United Kingdom 134 842 976 24
Lebanon 665 221 886 114 Uruguay 293 596 889 111

Venezuela 560 287 846 154
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Table 5. Push and Pull Factors for Equity Flows

The table presents the percent contribution of push and pull factors to the variance of international equity flows for each country. The variance contribution
of the push factor is the sum of the contributions of the global and equity factors. The pull factor is the country factor. The push and pull factor variance
contributions sum up to 100%. The sample period ranges from January 1988 to November 2013.

Global
Factor
(%)

+
Equity
Factor
(%)

=
Push
Factor
(%)

Pull
Factor
(%)

Global
Factor
(%)

+
Equity
Factor
(%)

=
Push
Factor
(%)

Pull
Factor
(%)

Argentina 524 253 777 223 Liberia 322 123 445 555
Australia 369 245 613 387 Malaysia 185 239 423 577
Austria 300 445 745 255 Mexico 55 906 961 39
Brazil 66 888 954 46 Morocco 159 659 819 181
Bulgaria 442 337 779 221 Netherlands 233 376 609 391
Canada 163 813 977 23 Norway 15 967 982 18
Chile 689 263 952 48 Pakistan 150 690 840 160
China 742 128 870 130 Panama 37 773 809 191
Colombia 194 758 951 49 Peru 55 732 787 213
Czech Rep. 98 880 978 22 Philippines 267 538 805 195
Denmark 642 152 794 206 Poland 468 439 907 93
Ecuador 435 452 887 113 Portugal 91 808 900 100
Egypt 759 215 974 26 Romania 79 891 970 30
Finland 195 663 858 142 Russia 7089 237 946 54
France 326 373 699 301 Serbia-Montenegro 116 873 989 11
Germany 538 230 769 231 Singapore 197 578 776 224
Greece 340 618 957 43 South Africa 34 856 890 110
Guatemala 105 818 923 77 South Korea 71 889 960 40
Hong Kong 443 486 929 71 Spain 118 871 989 11
Hungary 679 238 918 82 Sweden 169 341 510 490
India 128 824 951 49 Switzerland 256 717 973 27
Indonesia 808 71 879 121 Taiwan 41 867 908 92
Israel 88 868 956 44 Thailand 330 522 851 149
Italy 257 471 728 272 Trinidad-Tobago 253 700 953 47
Jamaica 101 873 974 26 Turkey 586 255 841 159
Japan 331 609 939 61 United Kingdom 99 841 940 60
Lebanon 268 600 868 132 Uruguay 40 916 956 44

Venezuela 50 919 968 32
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Table 6. Push and Pull Factors for Regional Flows

The table presents the percent contribution of push and pull factors to the variance of international portfolio flows for each region. The variance contribution
of the push factor is the sum of the contributions of the global and bond or the global and equity factors. The pull factor is the country factor. The push
and pull factor variance contributions sum up to 100%. The regional figures are averages across all countries in that region. World is the average across all 55
countries in the sample. The sample period ranges from January 1988 to November 2013.

Bond Flows Equity Flows
Global
Factor
(%)

+

Bond
Factor
(%)

=

Push
Factor
(%)

Pull
Factor
(%)

Global
Factor
(%)

+

Equity
Factor
(%)

=

Push
Factor
(%)

Pull
Factor
(%)

Europe 301 517 818 182 273 577 850 150

North America 78 737 815 185 109 860 969 31

Latin America 345 474 819 181 212 695 908 92

Asia and Oceania 328 533 861 139 336 509 844 156

Africa 445 346 791 209 319 463 782 218

G8 countries 182 626 808 192 346 511 857 143

non-G8 countries 342 491 832 168 266 594 861 139

G20 countries 283 571 854 146 341 523 864 136

non-G20 countries 338 480 818 182 248 611 858 142

BRICS countries 416 485 901 99 336 587 922 78

non-BRICS countries 312 510 822 178 271 583 854 146

WORLD 321 508 829 171 277 584 860 140
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Table 7. Push and Pull Factors for Regional Flows over the Crisis Period

The table presents the percent contribution of push and pull factors to the variance of international portfolio flows for each region over the crisis period
defined as July 2007 to March 2009. The variance contribution of the push factor is the sum of the contributions of the global and bond or the global and
equity factors. The pull factor is the country factor. The push and pull factor variance contributions sum up to 100%. The regional figures are averages across
all countries in that region. World is the average across all 55 countries in the sample.

Bond Flows Equity Flows
Global
Factor
(%)

+

Bond
Factor
(%)

=

Push
Factor
(%)

Pull
Factor
(%)

Global
Factor
(%)

+

Equity
Factor
(%)

=

Push
Factor
(%)

Pull
Factor
(%)

Europe 322 299 622 378 370 380 750 250

North America 216 318 534 466 89 381 470 530

Latin America 295 384 679 321 460 318 778 222

Asia and Oceania 355 398 753 247 448 329 777 223

Africa 315 382 697 303 428 375 803 197

G8 countries 357 277 634 366 355 317 672 328

non-G8 countries 317 367 684 316 416 355 771 229

G20 countries 330 320 650 350 476 281 757 243

non-G20 countries 319 371 690 310 378 381 759 241

BRICS countries 228 418 646 354 498 312 810 190

non-BRICS countries 332 348 680 320 399 354 753 247

WORLD 322 355 677 323 408 350 758 242
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Table 8. The Push Factor and Economic Information

The table reports results of OLS regressions of monthly common dynamic factors on a set of US monthly
economic variables. Newey-West (1987) standard errors computed using 5 lags are reported in parentheses.
*** indicates statistical significance at 1% level, ** at 5% and * at 10%. The sample begins in January 1996
and ends in November 2013.

Global Bond Equity
Factor Factor Factor

Constant −1.033
(0.281)

∗∗∗ 0.111
(0.225)

0.889
(0.333)

∗∗∗

US Industrial Production Gap −0.065
(0.024)

∗∗∗ 0.115
(0.052)

∗∗ −0.042
(0.047)

US 10-year Bond Yield 0.181
(0.061)

∗∗∗ 0.026
(0.049)

−0.088
(0.064)

US/World MSCI Return Ratio 0.625
(0.812)

−5.275
(2.537)

∗∗ −2.456
(2.015)

∆VIX 0.248
(0.324)

−0.829
(0.374)

∗∗ −0.717
(0.351)

∗∗

TED 0.306
(0.131)

∗∗ −0.313
(0.197)

−1.014
(0.205)

∗∗∗

Lagged Factor 0.320
(0.088)

∗∗∗ 0.122
(0.056)

∗∗ 0.170
(0.095)

∗

R
2

0.221 0.253 0.271
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Table 9. The Pull Factor and Economic Information

The table reports panel regression estimates of all monthly pull (country) factors on a set of monthly
economic variables for each country. The panel regressions include the following 25 countries: Australia,
Austria, Brazil, Canada, Chile, Denmark, Finland, France, Germany, Greece, India, Israel, Italy, Japan,
Malaysia, Netherlands, Norway, Philippines, Portugal, South Korea, Spain, Sweden, Switzerland, Thailand
and United Kingdom. Newey-West (1987) standard errors computed using 5 lags are reported in parentheses.
*** indicates statistical significance at 1% level, ** at 5% and * at 10%. The sample begins in January 1996
and ends in December 2011.

Panel Regression
for All Dynamic Country Factors

Constant 1.409
(0.181)

∗∗∗

Industrial Production Gap 1.164
(0.147)

∗∗∗

10-year Bond Yield 0.016
(0.007)

∗∗

MSCI Stock Index Return −0.001
(0.002)

Openness Degree 0.457
(0.081)

∗∗∗

Lagged Country Factors 0.271
(0.013)

∗∗∗

R
2

0.244
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Figure 1. International Portfolio Flows

The figure displays the cross-country average of monthly international portfolio flows from the US to 55 other

countries. The top panel shows the bond flows and bottom panel the equity flows. A positive flow is a flow

from the US to another country (i.e., a US outflow), whereas a negative flow is a US inflow. All flows are in

millions of US dollars. The sample period ranges from January 1988 to November 2013.
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Figure 2. Principal Components

The figure illustrates the first three principal components that explain the variance of monthly international

bond and equity flows from the US to 55 other countries. A positive flow is a flow from the US to another

country (i.e., a US outflow), whereas a negative flow is a US inflow. All flows are in millions of US dollars. The

sample period ranges from January 1988 to November 2013.
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Figure 3. Dynamic Push Factors

The figure shows the three dynamic push factors that explain the common variation in monthly international

portfolio flows from the US to 55 other countries. The top panel shows the global factor, the middle panel

the bond factor and the bottom panel the equity factor. The dashed lines display the 33% and 66% quantile

bands of the factors’ posterior distribution. A positive flow is a flow from the US to another country (i.e., a

US outflow), whereas a negative flow is a US inflow. All flows are in millions of US dollars. The sample period

ranges from January 1988 to November 2013. 38
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