
This article appeared in a journal published by Elsevier. The attached
copy is furnished to the author for internal non-commercial research
and education use, including for instruction at the authors institution

and sharing with colleagues.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party

websites are prohibited.

In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information

regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:

http://www.elsevier.com/copyright

http://www.elsevier.com/copyright


Author's personal copy

International fund investment and local market returns

Yothin Jinjarak a,*, Jon Wongswan b, Huanhuan Zheng a

a Division of Economics, Nanyang Technological University, 14 Nanyang Avenue 637332, Singapore
b Phatra Securities Public Company Limited, 252/6 Ratchadapisek Road, Bangkok 10310, Thailand

a r t i c l e i n f o

Article history:
Received 5 November 2009
Accepted 2 April 2010
Available online 13 April 2010

JEL classification:
E44
F37
G15

Keywords:
Asset returns
Bonds and equities
Capital flows
Institutional investors
Global integration

a b s t r a c t

International fund investment in bonds and equities is characterized by a positive association between
current net inflows and contemporaneous and past market returns: positive-feedback trading, while
being possibly profitable for international fund investors, could be destabilizing for the underlying mar-
kets. Allowing for interactions between equity investment and bond investment, our panel vector auto-
regression shows that past equity returns contain useful information in forecasting equity and bond flows
and that bond flows impact future equity returns positively.

� 2010 Elsevier B.V. All rights reserved.

1. Introduction

The financial globalization of the past three decades has led to
large two-way capital flows that have brought with them the ben-
efits of global risk-sharing and real productivity improvement but
have periodically ended in financial calamities and crises. Conse-
quently, a frequent concern of academics and policy makers fo-
cuses on the dynamics of portfolio flows, which can amplify the
boom-bust cycles of local asset prices and spread financial trouble
across countries and regional markets.1

By and large, previous studies investigating the relationship be-
tween cross-border flows and returns have devoted substantial ef-
fort toward equity investment and tend to find a positive
association between contemporaneous net inflows and local

market returns.2 Their primary focus is to understand a strategic
portfolio investment by institutional investors in the equity market
across countries. There are now dozens of studies on institutional
investment and market returns, led, for example, by the early works
on the US markets of Lakonishok et al. (1992) and Warther (1995).
The former has provided much of our understanding on two aspects
of trading by institutional investors: herding, which refers to simul-
taneously buying (selling) the same stocks that other managers are
buying (selling), and positive-feedback trading, which refers to buy-
ing past winners and selling past losers. Using monthly and weekly
data, Warther (1995) examines aggregated mutual fund flows and
returns (the cash flows into or out of all mutual funds and market-
wide returns), and finds evidence of a positive relation between
flows and subsequent returns as well as evidence of a negative rela-
tion between returns and subsequent flows. Later studies including
Froot et al. (2001) and Kaminsky et al. (2004) have gone beyond na-
tional boundaries, extending the literature by studying institutional
equity investment across a larger set of countries at various stages of
financial development.
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1 See for example Claessens et al. (1995), Levchenko and Mauro (2007), Broner

et al. (2006), Ferreira and Laux (2009), and Smith and Valderrama (2009). Using
monthly US capital flows to Latin American and Asian countries, Chuhan et al. (1998)
find that global factors (the drop in US interest rates and the slowdown in US
industrial production) and country-specific developments are important in explaining
capital inflows. De Santis and Lührmann (2009) find that population aging,
institutions, money and deviations from the Uncovered Interest Parity (UIP) influence
developments in net capital flows.

2 A related strand of the literature studies the determinants of cross-border
portfolio flows and holdings. For aggregate flow data, see Aviat and Coeurdacier
(2007), Portes and Rey (2005), and Gelos and Wei (2005). For fund-level flow data, see
also Griffin et al. (2004) for daily data or Froot and Ramadorai (2008b) for weekly
data.
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In a seminal contribution based on the 1994–1998 data, Froot
et al. (2001) show that inflows of equity capital have a positive
forecasting power for future equity returns in emerging markets
and that international investors follow positive trading strategies,
which cause money to tend to move into markets that have
recently performed well. The implication is that, except for the
crisis-prone emerging markets of the 1990s, the transmission of
shocks across national markets might not primarily result from
the actions of international investors; the investors simply react,
with lags, to public information. Nevertheless, theirs and existing
findings from the previous decade need updating and call into
question the possibility of regional correlations and country-
specific factors since then, which can influence the international
fund investment and local market returns in the post market liber-
alization era. In addition, the majority of works so far have dealt
only with equity markets, leaving unexplored the dynamics of
international bond investment and its interaction with equity
returns.3

We fill the gap by providing new evidence on the relationship
between international portfolio flows and returns for both equity
and bond funds. To the best of our knowledge, this paper is the first
to address international flows-returns comovements together with
the interaction between equity and bond investment across coun-
tries. Our sample aggregates portfolio flows of international fund
investment in 67 countries, with total asset holdings of about
10 trillion USD as of 2008 (the world’s total bond and equity mar-
ket capitalization is 116 trillion USD). The length of data spans
from 1995 to 2008, which allows us to investigate characteristics
of net inflows (i.e., persistence and covariance with local market
returns) and to formally summarize the interactions between
international fund investment and local market returns using vec-
tor autoregressive representation of individual countries and in a
panel.4

Our novel contribution can also be directed to a broader fi-
nance-macro issue on the joint determinants of banking, bond
and equity flows to emerging markets. Sarno and Taylor (1999)
find relatively low permanent components in equity flows and
bond flows, while commercial bank flows appear to contain quite
large permanent components and FDI flows are almost entirely
permanent. Recently, Baele et al. (in press) show that macroeco-
nomic fundamentals contribute little to explaining stock and bond
return correlations but that other factors, especially liquidity prox-
ies, play a more important role. By examining the bond and equity
investment of international funds, our analysis seeks to synchro-
nize the literature and to better understand how the short- to med-
ium-run dynamics of capital flows and local market returns are
influenced by international investors.

The study is organized as follows. Section 2 describes the
data. Section 3 formally tests the comovements between interna-
tional fund flows and local market returns. Section 4 examines
the interactions between equity and bond investment. Section 5
concludes.

2. Data and characteristics of international fund investment

We collect monthly data on market returns, international fund
flows and allocations from the EPFR Global. In terms of the repre-
sentativeness of our cross-country data, this database tracks equity
and bond funds that invest globally; which together hold about
$10 trillion in total assets as of 2008 (the world’s total bond and
equity market capitalization is 116 trillion USD). Based on the
fund-level information, monthly net inflows are aggregated to
the level of country and regional destinations. Our sample of equi-
ty-fund investment is from March 1995 to November 2008, cover-
ing international net inflows (US dollars) to 67 countries, of which
20 are developed countries and 47 are emerging markets. The sam-
ple of bond-fund investment is from January 2004 to January 2008,
covering 29 emerging-market destinations. A sample correlation
between market capitalization and the holdings of international
equity funds (bond funds) is 0.9 (0.2). Table 1 provides the list of
countries and regions available in the sample.

While this study examines international funds in the EPFR Glo-
bal database, we note that there are two alternative databases on
international fund investment. Thomson Financial Securities
(TFS) provides quarterly information on the global equity holdings
of mutual funds as well as targeted equities. The main advantage of
the TFS is provided by the details of assets down to the equity level.
Hau and Rey (2008) study international fund investment using TFS
during 1997–2002, and Chan et al. (2005) for the years 1999 and
2000. The second database is the State Street Bank and Trust
(SSB), which has the benefit of high-frequency daily information
and is studied by Froot et al. (2001). In comparison with TFS and
SSB, the information in EPFR therefore has a lower frequency than
the daily SSB data (but higher than the TFS) and does not cover as-
set holdings at the equity level of the quarterly TFS data. It is likely
that low- and high-frequency data tend to provide different
dynamics of flows and returns.5 It is also possible that the evidence
would depend on whether the data are proprietary or publicly avail-
able. However, the key advantages of EPFR database are the longer
period, the coverage of both international bond and equity funds,
and the most recent information, which makes our sample the most
suitable for studying the role of market integration and medium-run
dynamics of the flows-returns relationship.6

2.1. Descriptive statistics

Following Froot et al. (2001), we scale the net inflows (Fi,t,) by
total asset holdings (Mi,t):

fi;t ¼
Fi;t

Mi;t
;

where i denotes region (or country) and t monthly time period.
Table 1 reports descriptive statistics of our sample at the regio-

nal and country levels for the equity funds in Panel A and bond
funds in Panel B. Regarding the international fund investment in
equities, from March 1995 to June 2008, the monthly global aver-
age holding is 293 billion USD. As we can see in Table 1, the asset
holdings of international equity funds in our sample are heavily
concentrated in emerging markets; at the country level, the largest
average holdings are in Japan, followed by the UK, the US and the
BRIC countries. Over the sample period, emerging markets register
positive net inflows (average, total, or scaled by market capitaliza-
tion), whereas the net inflows of the overall developed markets are

3 The exception is Warther (1995), who studies both equity and bond funds in US.
Other considerations include the trend that bond funds have increased in size and
number in recent years, which accounts for an increasing proportion of international
portfolio holdings, especially in the case of Latin American bond funds. Another is the
notion of the pecking order of capital flows and international investment (i.e., Razin
et al., 198) and Daude and Fratzscher, 2008).

4 Our sample and evidence can also be viewed as an extension to the study by
Bekaert et al. (2002), which examines the relationship between equity flows and
returns during the pre- and post-1990 periods (liberalization breaks) in twenty
emerging markets. Their estimates show that, as a result of structural breaks, shocks
in equity flows initially increase returns (price pressure), but the effect is diminished
over time.

5 See discussions in Froot et al. (2001) and Rakowski and Wang (2009).
6 Furthermore, in comparison to the official data such as the US Treasury’s TIC, our

EPFR data overcome the problem of the misreporting of transactions of foreign-based
firms or intermediaries trading on behalf of US investors. See Froot et al. (2001) for
detailed discussions on the weakness of official flows vs. fund-based data.
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Table 1
Descriptive statistics of holdings and net inflows. The sample period is March 1995 to November 2008 for international equity funds (Panel A, 67 countries), and January 2004 to
November 2008 for international bond funds (Panel B, 29 countries). The sample is monthly, in million US dollars. Total net inflows (purchases minus sales) to market
capitalization is an average over the sample period of annual net inflows divided by market capitalization. The data are derived from EPFR Global.

Region/country Average
holdings

Standard
deviation

Average
deviation

Standard
deviation

Total net
inflows

Net inflows to market
capitalization

Standard
deviation

Panel A: Equity funds
Regional aggregates
All developed 176,207 124,643 �767 2,924 �52,140 �.002 .019
North America 32,737 22,357 135 876 9,207 .006 .034
Europe 143,470 103,424 �902 2,408 �61,347 �.004 .019
Pacific 55,171 46,104 �7 1,298 �743 .002 .025
All emerging 234,389 162,799 58 2,670 9,181 .000 .011
Emerging Asia 86,569 67,897 143 1,691 22,674 .003 .016
Emerging Europe and

Middle East
27,764 25,890 32 754 4,786 .004 .021

Latin America 27,074 17,156 �115 614 �18,272 �.004 .020

Individual country
Argentina 1,501 1,145 �15 128 �2,440 �.009 .087
Australia 8,712 7,120 �6 275 �621 �.005 .028
Austria 1,963 1,736 7 96 478 .015 .060
Bangladesh 18 23 �1 4 �93 .017 .334
Belgium 2,071 1,784 �16 137 �1,093 �.023 .132
Botswana 11 9 0 7 �55 .005 .465
Brazil 13,885 13,550 �38 422 �6,058 �.001 .026
Bulgaria 71 38 �1 17 �39 .138 1.202
Canada 4,663 3,449 6 208 386 �.001 .047
Chile 1,710 373 �9 72 �1,427 �.004 .040
China 12,720 20,112 95 664 15,082 .016 .065
Colombia 180 152 0 18 �57 �.002 .129
Croatia 192 85 �5 29 �548 �.017 .127
Czech Republic 1,058 838 �14 55 �2,126 �.004 .046
Denmark 1,200 618 �9 88 �630 �.008 .068
Ecuador 16 8 �1 4 �16 �.110 .286
Egypt 635 730 �4 82 �567 .016 .098
Estonia 80 41 �3 20 �327 �.021 .135
Finland 3,549 2,067 �39 157 �2,638 �.011 .051
France 19,348 14,771 �46 470 �3,140 �.001 .044
Germany 19,286 16,561 �122 569 �8,269 .001 .030
Ghana 23 17 �1 8 �86 �.016 .235
Greece 892 871 �8 62 �1,224 �.007 .085
Hongkong 14,555 6,983 �25 430 �3,971 �.001 .028
Hungary 2,020 1,496 �27 88 �4,064 �.008 .038
India 11,512 10,717 22 346 3,531 .004 .030
Indonesia 2,659 1,731 �11 101 �1,793 �.001 .040
Ireland 1,595 1,219 �31 98 �2,092 �.026 .101
Israel 1,516 1,153 8 77 1,249 .010 .056
Italy 7,368 5,960 �45 280 �3,042 �.009 .054
Japan 55,433 37,390 4 1,375 317 .006 .026
Jordan 11 10 1 5 32 .693 3.475
Kenya 1 1 0 1 6 �.038 .877
Korea 18,107 13,599 �54 463 �8,599 .005 .035
Lebanon 18 20 �2 10 �50 �.012 .723
Lithuania 42 20 0 8 �12 �.005 .168
Malaysia 4,064 2,678 �2 226 �324 .003 .077
Mauritius 17 5 0 2 �10 �.012 .076
Mexico 9,208 3,743 �48 247 �7,630 �.003 .026
Morocco 72 64 �2 11 �237 �.004 .172
Netherlands 10,444 6,439 �136 445 �9,274 �.005 .039
New Zealand 264 63 �4 19 �426 �.014 .069
Norway 1,877 1,586 2 148 143 .001 .107
Pakistan 216 238 4 23 646 .000 .161
Peru 428 267 �2 33 �263 �.009 .067
Philippines 1,472 893 0 54 �12 .001 .036
Poland 2,213 1,613 �6 76 �925 .004 .038
Portugal 403 305 �6 43 �855 �.003 .143
Romania 90 72 0 15 �20 .018 .276
Russia 10,161 12,932 88 431 13,153 .008 .054
Singapore 5,142 4,138 5 157 836 .000 .031
Slovakia 12 13 �1 6 �37 �.034 .460
Slovenia 32 17 �1 7 �74 �.004 .195
South Africa 5,782 4,377 4 188 556 .008 .035
Spain 6,810 4,748 �68 213 �4,624 �.009 .041
Sri Lanka 123 82 0 9 8 .000 .107
Sweden 3,934 2,237 �36 202 �2,454 .001 .090
Switzerland 16,507 11,770 �43 421 �2,942 .001 .044
Taiwan 11,945 9,289 102 381 16,146 .012 .042
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negative, driven mainly by the net outflows from Europe. Based on
the standard deviations, the aggregate flows of international equity
funds in our sample are highly volatile, fitting the characterization
of hot money.

On the international fund investment in emerging-market
bonds, the largest holdings are in Latin America (9.8 billion USD),
followed by emerging markets in Europe and the Middle East
(5.6 billion USD). While we only have the information for the re-
cent four-year period from January 2004–2008, the sample is in
line with the historical accounts of the Brady plan and the Russian
crisis of the late 1990s in that the holdings of international bond
funds in our sample are concentrated in Argentina, Brazil, Mexico,
Philippines, Russia, and Venezuela. The net inflows and holdings of
bonds in emerging-market Asia are also sizable (2.3 billion USD
and 2.2 billion USD, respectively) during this period, underlined
by cooperative efforts for the greater development of bond markets
in the region.7

2.2. Persistence of net inflows

To understand first the persistence of net inflows, we compute
the variance ratio statistics:

VRk
i ¼

PT
t¼k

Pk�1
j fi;t�j � f i

� �2
� �

k
Pk�1

j fi;t�j � f i

� �2

T � 1
T � k� 1ð Þ 1� k=Tð Þ :

The VRk
i statistic compares the variance of monthly net inflows

with the variance of net inflows measured over k = 2, 3, 6, and 12-
month intervals. Table 2 reports the VRk

i together with the heter-
oskedasticity-consistent t-test. The variance ratios, which are
greater than one and statistically significant, suggest that the net
inflows are persistent. While the results vary with the monthly
intervals of calculation, the net inflows of international funds in
our sample are largely persistent for equity investment (Panel A,
except for the European markets), whereas they are not persistent
for bond investment (Panel B). The reason might be that the bond
sample is much shorter than the equity sample; however, at
k = 2 months, the net inflows of bonds are still much less persistent
than is equity investment in emerging markets. Note that the var-
iance ratios increase significantly with time horizon k, indicating
that flows are more persistent at lower frequencies. Like Froot
et al. (2001), we find no indication of leveling off in flow persis-
tence. Equity flows are more persistent in emerging markets than
they are in developed markets; flows to Europe are the least persis-
tent in the developed markets, while flows to Asia are the least per-

Table 1 (continued)

Region/country Average
holdings

Standard
deviation

Average
deviation

Standard
deviation

Total net
inflows

Net inflows to market
capitalization

Standard
deviation

Thailand 4,036 2,520 8 136 1,206 .002 .035
Tunisia 5 8 �1 4 �18 �.051 .244
Turkey 3,026 2,544 2 125 266 .004 .037
UK 47,140 32,705 �324 884 �22,010 �.004 .018
Ukraine 132 37 1 17 43 .014 .134
USA 28,074 19,466 130 779 8,819 .008 .035
Venezuela 160 154 �3 18 �395 �.029 .208
Zimbabwe 27 33 �1 12 �114 .021 1.018

Panel B: Bond funds
Regional aggregates
All emerging 17,730 6,889 141 603 7,637 .011 .034
Emerging Asia 2,252 1,165 41 113 2,199 .026 .071
Emerging Europe and Middle East 5,654 2,109 27 275 1,451 .008 .049
Latin America 9,823 3,878 74 442 3,987 .010 .037

Individual country
Argentina 1,545 1,006 24 212 1,305 .048 .133
Brazil 3,148 1,086 13 149 680 .005 .052
Bulgaria 56 39 �3 8 �173 �.058 .133
Chile 70 30 0 11 �19 .016 .187
China 158 133 6 36 317 .127 .600
Colombia 486 261 6 29 329 .011 .062
Dominican Republic 88 35 1 8 37 .004 .087
Ecuador 154 52 �1 21 �53 .028 .214
Egypt 72 59 4 14 203 1.534 10.096
El Salvador 77 38 1 7 71 .014 .103
Hungary 323 126 �4 56 �212 .005 .156
Ivory Coast 29 15 0 1 �7 �.016 .068
Lebanon 9 4 0 2 �9 �.015 .138
Malaysia 565 529 19 74 1,028 .040 .121
Mexico 1,721 580 20 117 1,054 .013 .064
Morocco 11 7 �1 1 �27 �.077 .201
Nigeria 140 100 4 41 222 .049 .245
Panama 226 66 1 16 65 .009 .065
Peru 463 190 6 21 337 .020 .051
Philippines 1,185 426 14 66 731 .019 .078
Poland 809 345 �4 98 �226 .010 .116
Russia 2,651 974 16 144 868 .010 .062
South Africa 147 60 �1 41 �49 .017 .239
Thailand 344 188 2 33 122 .049 .315
Tunisia 46 14 0 3 �21 �.010 .059
Turkey 951 504 8 114 431 .018 .141
Ukraine 412 202 8 30 450 .036 .115
Uruguay 393 256 3 30 180 .028 .090
Venezuela 1,452 663 0 219 2 .006 .111

7 See Eichengreen (2006).
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sistent in emerging markets for both equity and bond flows. Fur-
ther, our results do not lend support to the notion that persistence
is greater in larger markets; net inflows of equity investment to
emerging-market Asian, European, and Latin American countries
are generally more persistent than their aggregate or even inflows
to developed markets.

2.3. Covariance of net inflows and local market returns

We now put together the net inflows of international fund
investment and local market returns. Fig. 1 provides the heatmaps
of monthly local market returns (top panel) and net inflows (bot-
tom panel) for the equity investment (part a) and bond investment
(part b) of international funds in our sample. We do not examine
here whether correlation is related to market volatility, nor do
we distinguish between correlations in the bear and bull markets
(as done in Longin and Solnik, 2001). Nevertheless, we can see that
the between-country correlations of both net inflows and local
market returns are stronger for the group of countries within the
same region. This is particularly the case for equity investment in
developed European markets, followed by emerging-market Asia
and Latin America, but less so for bond investment. The observed
pattern of cross-country correlations for equity returns is consis-
tent with Bekaert et al. (2009) that there are significant and
increasing equity return correlations for the European equity mar-
kets, and that the regional effect is an important element in the
international equity return comovements (see also Brooks and
Del Negro, 2005).

Hence, as a benchmark, we will organize the estimation results
focusing on the regional evidence along with supplemental discus-
sion on the country-level estimates.

Fig. 2 plots the detrended cumulative net inflows and cumula-
tive local market returns for equity-fund investment in emerging
markets. The positive comovements are evident in the sample.
The ADF test also shows that these two series are trend stationary.
Following Froot et al. (2001), we first decompose the comovements
between the two using a covariance ratio statistic (CVR):

CVRk
i ¼

Xk�1

j¼1

1� j
k

� �
b ri;t�j; fi;t
� 	

þ b ri;t; fi;t
� 	

þ
Xk�1

j¼1

1� j
k

� �
b ri;tþj; fi;t
� 	

;

where b(ri,j, fi,t)is the coefficient from regressing ri,j on fi,t. We calcu-
late the CVR statistics using k = 12. This decomposition can be bro-
ken down into three parts. The first part decomposes the lag effects
of returns on flows B

Pk�1
j¼1 ð1�

j
kÞbðri;t�j; fi;tÞ into four parts, with the

break points at lags of 2, 3, 6 and 12. The second part provides the
contemporary effect, b(ri,t, fi,t). The third part decomposes the lead
effects B

Pk�1
j¼1 ð1�

j
kÞbðri;tþj; fi;tÞ into four parts, with the break points

at leads of 2, 3, 6 and 12. The CVR statistic is obtained by making an
equal-weighted index of flows within a given region.

The covariance ratio statistic provides a standardized cross-
covariance between current flows and contemporaneous, past
and future returns spanning 12 months. Fig. 3 summarizes the
decomposition of the covariance ratio statistic for 12-month re-
turns against 12-month net inflows.8 The general pattern is that
the contemporaneous effects (the second term) account for most
of the 12-month covariance, followed by the covariance between
current flows and past returns (the first term), and the covariance
between current flows and future returns (the third term). Current
and past returns are positively associated with contemporaneous
net inflows of international investment for both equity and bond
funds.

Across the markets, the decomposition of CVR statistics shows
some variation. For international equity investment, comparing
between the emerging and developed markets, the CVR pattern is
about the same, as is the importance of the contemporaneous ef-
fect (44% and 46%, respectively). For the bond investment, Latin
America registered the largest CVR, driven mainly by the comove-
ments between past returns and current net inflows. On the other
hand, the CVR of the emerging markets in Europe is about half that
of Latin America, with the contemporaneous effect accounting for
more than 50% of the comovements between net inflows and local
market returns.

The markets variation of the comovements between the net in-
flows and local returns as suggested by the CVR statistics fit into
several competing hypotheses in the literature. As shown in
Fig. 3, the comovements between past local market returns and
current net inflows (lag effects) account for a larger proportion
of the CVR than do the comovements between future local market

Table 2

Variance ratio statistics: This table reports the variance ratio statistics VRiðkÞ ¼
PT

t¼k

Pk�1

j
ðfi;t�j�f iÞ2

h i
k
Pk�1

j
ðfi;t�j�f i Þ2

T�1
ðT�k�1Þð1�k=TÞ, which compare the variance of monthly net inflows with the

variance of net inflows measured over k = 2, 3, 6, and 12-month intervals. The variance ratios use overlapping intervals and are corrected for bias in the variance estimators.
Standard errors are asymptotic and heteroskedasticity-consistent. The sample period is March 1995 to June 2008 for equity funds (Panel A), and January 2004 to June 2008 for
bond funds (Panel B).

Region VR(2) t-Statistics VR(3) t-Statistics VR(6) t-Statistics VR(12) t-Statistics

Panel A: Equity funds
All developed 1.163 2.843 1.243 2.683 1.441 2.833 1.909 3.612
North America 1.089 .804 1.177 1.179 1.528 2.449 2.601 4.710
Europe 1.165 1.504 1.206 1.292 1.318 1.295 1.443 1.272
Pacific 1.497 4.012 1.793 4.417 2.165 4.034 2.486 3.585
All emerging 1.239 2.763 1.365 2.708 1.625 2.714 1.718 2.069
Emerging Asia 1.273 3.417 1.439 3.672 1.632 3.214 1.507 1.727
Emerging Europe and Middle East 1.285 3.654 1.463 4.085 1.882 4.793 2.654 5.810
Latin America 1.149 1.896 1.326 2.796 1.748 3.875 2.506 5.242

Panel B: Bond funds
All emerging 1.096 .694 1.069 .343 1.184 .567 1.783 1.576
Emerging Asia 1.040 .232 .886 �.469 .629 �.894 1.040 .062
Emerging Europe and Middle East 1.016 .103 .984 �.071 1.227 .647 1.813 1.580
Latin America 1.061 .450 1.134 .701 1.248 .757 1.489 .942

8 The detailed table of CVR statistics across geographic regions is available upon
request.
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returns and current net inflows (lead effects). Further, the lag ef-
fects are mostly positive across regions, with the exception of the

Pacific and Latin America regions in the case of equity investment
and the emerging markets in Asia in the case of bond investment.

Equity-Fund Returns 

EMAsia EMEA Latin NA Euro Pacific

bangladesh
china

hongkong
india

indonesia
korea

malaysia
pakistan

philippines
singapore

srilanka
taiwan

thailand
botswana

bulgaria
croatia

czechrep
egypt

estonia
ghana
greece

hungary
israel
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Fig. 1a. Heatmap of monthly equity-fund returns and net inflows. The figure plots pair-wise correlations of equity-fund returns (top panel) and equity-fund net inflows
(bottom panel). The sample period is March 1995 to November 2008, derived from the EPFR Global.

Y. Jinjarak et al. / Journal of Banking & Finance 35 (2011) 572–587 577



Author's personal copy

This preliminary evidence suggests that the current net inflows
are more associated with past returns than they are with future
returns. The negative lead effects provide some weak evidence

of overreaction. The evidence of positive lag effects largely domi-
nating the comovements between net inflows and local market
returns is supportive to the positive feedback and smart money
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Fig. 1b. Heatmap of monthly bond-fund returns and net inflows. The figure plots pair-wise correlations of bond-fund returns (top panel) and bond-fund net inflows (bottom
panel). The sample period is January 2004 to June 2008, derived from the EPFR Global.
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hypotheses.9 Note that in developed and emerging markets the
international fund investment in equities is marginally character-
ized by a positive association between future returns and current
net inflows. Thus, these findings are not entirely supportive to the
hypothesis that international investors have cumulative informa-
tion disadvantage,10 at least in our sample of international bond
and equity-fund investors.

3. Measuring interactions between international fund
investment and local market returns

To systematically summarize the comovements between net in-
flows and local market returns, we now apply vector autoregres-

sive representation (VAR) to regional aggregate series and then
panel VAR to country-level data. The VAR on regional net inflows
and market returns allows us to understand how international
investment towards the region affects the regional market returns,
and vice versa, taking into consideration the regional comove-
ments suggested in Fig. 1. The panel VAR goes a step further by
accounting for the interactions between local market returns and
net inflows at the country level and therefore taking into consider-
ation both comovements of international investment within the
region and the intra-regional investment allocation of the bond
and equity funds in our sample.

3.1. VAR

Table 3 reports the results from an unrestricted VAR and a struc-
tural VAR, using regional aggregates. From the unrestricted VAR:
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Fig. 2. Detrended cumulative net inflows and returns: emerging-market equity investment. This figure plots detrended cumulative net inflows (purchases minus sales, scaled
by total asset holdings) and cumulative returns (percentages). The data are derived from monthly EPFR global.
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i ¼
Pk�1

j¼1 ð1�
j
kÞbðri;t�j; fi;tÞ þ bðri;t ; fi;tÞ þ

Pk�1
j¼1 ð1�

j
kÞbðri;tþj; fi;tÞ (weighted by net inflows of each country within the region). The

sample is March 1995 to June 2008 for equity investment, and January 2004 to January 2008 for bond investment, derived from EPFR Global.

9 See, for example, Keswani and Stolin (2008), and Sapp and Tiwari (2004).
10 Brennan and Cao (1997) argue in favor of this hypothesis based on their findings

in the sample of aggregate US equity flows.
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Table 3a
VAR estimates. This table summarizes from vector autoregression (VAR) the F-tests for joint significance of lagged returns and lagged flows (the number of lags is 3 months).
corr(e1, e2) is the contemporaneous correlation between the shocks to flows and the shocks to returns. T denotes the number of observations, and R-squared of the two-equation
system:

ft ¼ a1 þ
Xk

j¼1

P11;j ft�j þ
Xk

j¼1

P12;jrt�j þ e1;

rt ¼ a2 þ
Xk

j¼1

P21;j ft�j þ
Xk

j¼1

P22;jrt�j þ e2:

The sample is March 1995 to November 2008 for equity funds (Panel A), and January 2004 to June 2008 for bond funds (Panel B), using regional aggregates of net inflows from
the EPFR Global. Fig. 4 provides the cumulative impulse response functions.

F-test for joint significance (p-value show n)

corr(e1, e2) P11 P12 P21 P22 T R-squared 1 R-squared 2

Panel A: Equity funds
All developed .65 .58 .68 .51 .55 61 .11 .15
North America .36 .82 .62 .01 .66 61 .12 .30
Europe .59 .07 .13 .81 .63 61 .21 .11
Pacific .22 .00 .08 .00 .91 88 .40 .26
All emerging .58 .00 .00 .36 .30 95 .37 .14
Emerging Asia .37 .06 .73 .03 .11 153 .12 .15
Emerging Europe and Middle East .27 .06 .00 .84 .99 144 .21 .03
Latin America .26 .02 .01 .51 1.00 153 .15 .04

Panel B: Bond funds
All emerging .31 .76 .01 .88 .24 50 .20 .09
Emerging Asia �.01 .15 .90 .26 .82 50 .13 .10
Emerging Europe and Middle East .34 .91 .76 .73 .89 50 .04 .05
Latin America .19 .85 .01 .40 .17 50 .19 .13

Table 3b
Structural VAR estimates. Below is the summary of coefficients on lagged returns and lagged flows from structural VAR, where Pc represent the contemporaneous effects of flows
on returns:

ft ¼ af þ
Xk

j¼1

P11;j ft�j þ
Xk

j¼1

P12;jrt�j þ ef ;

rt ¼ ar þ
Xk

j¼1

P21;j ft�j þ
Xk

j¼1

P22;jrt�j þPcft þ er :

VAR coefficients-using regional aggregates (t statistics in italics below the i coefficients)

P11,1 P11,2 P11,3 P12,1 P12,2 P12,3 P21,1 P21,2 P21,3 P22,1 P22,2 P22,3 Pc

Panel A: Equity funds
All developed .22 .15 .21 .01 .00 �.02 �.72 .18 1.26 .24 .39 �.15 3.37

1.20 .83 1.19 .34 �.02 �.62 �.76 .18 1.38 1.31 2.35 �.87 2.35

North America �.08 .07 .14 .09 .10 �.02 �.78 .76 .33 .07 .22 .07 1.01
�.50 .43 .89 1.48 1.56 �.24 �2.04 1.94 .85 .43 1.41 .45 3.34

Europe .47 �.03 .19 �.04 .00 .01 1.43 �2.37 2.19 .04 .50 �.10 5.10
2.35 �.13 .98 �1.66 �.15 .27 .93 �1.54 1.50 .20 2.83 �.50 6.66

Pacific .30 .20 �.05 .10 �.03 .02 .06 .61 �.11 .29 .02 .00 1.25
1.91 1.27 �.36 2.46 �.70 .59 .11 1.10 �.25 2.03 .17 �.01 2.82

All emerging �.09 .19 .16 .10 �.01 �.02 �.90 �.21 .83 .36 .25 �.03 2.57
�.54 134 1.00 3.00 �.18 �.56 �1.08 �.24 1.01 2.20 1.25 �.13 4.33

Emerging Asia .02 .07 .05 .09 .03 .00 �.73 �.18 .51 .33 .15 �.02 2.17
.14 .41 .33 2.87 .72 �.07 �.91 �.21 .67 2.13 .77 �.08 3.51

Emerging Europe and Middle East �.16 �.05 .05 .13 .00 .02 �.93 �.31 .47 .40 .29 .01 2.17
�.96 �.32 .35 3.66 .04 .33 �7.37 �.41 .71 2.55 1.48 .07 4.25

Latin America .02 .27 .08 .03 �.03 �.02 �.68 �.50 .72 .27 .23 .09 1.75
.15 1.96 .58 1.00 �.87 �.44 �.95 �.77 1.08 1.83 1.46 .56 2.96

Panel B: Bond funds
All emerging .21 .02 �.02 .26 �.11 .15 .09 .18 .24 .13 �.09 �.20 .71

1.40 .15 �.15 2.81 �1.10 1.55 .35 .69 .94 .86 �.54 �1.26 3.49

Emerging Asia .06 �.05 �.01 .34 .03 �.01 �.01 �.10 .12 .05 �.08 �.03 .06
.42 �.36 �.08 1.77 .16 �.06 �.04 �.93 1.10 .35 �.56 �.21 .58

Emerging Europe and Middle East .15 �.05 .0 .07 �.03 .09 .16 .04 �.18 .05 .04 �.04 .62
1.00 �.33 .61 .65 �.32 .89 .89 .16 �.77 .30 .29 �.23 3.39

Latin America .14 .12 �.13 .24 �.09 .19 .07 .20 .39 .15 �.11 �.18 .59
1.02 .77 �.89 2.91 �1.07 2.10 .29 .79 1.53 9.7 �.75 �1.21 2.72
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ft ¼ a1 þ
Xk

j¼1

P11;jft�j þ
Xk

j¼1

P12;jrt�j þ e1;

rt ¼ a2 þ
Xk

j¼1

P21;jft�j þ
Xk

j¼1

P22;jrt�j þ e2:

Table 3a provides the contemporaneous correlation coefficient
between the shocks to flows and shocks to returns, corr(e1, e2)
and the F-tests for the joint significance of lagged returns and the
joint significance of lagged flows, with the number of lags at
k = 3 months (e.g., the join significance of P21 suggests that the
past values of net inflows contain useful information in forecasting
the current values of local market returns). For the international
fund investment in equities, the results show that past net inflows

contain information of current net inflows (P11) in the advanced
Pacific and emerging markets.11 Furthermore, past local market re-
turns contain information of current net inflows (P12) in emerging
markets, specifically those in Europe and the Middle East and in La-
tin America. In addition, past net inflows contain information on cur-
rent local market returns (P21) in North America and the Pacific
markets. For international fund investment in emerging-market
bonds, past market returns contain information of net inflows, par-
ticularly in Latin America. Note that the correlation coefficients be-
tween shocks to returns and shocks to flows, corr(e1, e2) are
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Fig. 4a. Cumulative impulse response – equity investment. This figure plots the cumulative impulse response functions (IRF) of net inflows and returns based on the VAR
estimation in Table 3a. Each impulse response is derived from shocking either flows or returns, while holding the other variable constant. The IRF are shown with 90%
confidence intervals.

11 Richards (2005) finds from 1999–2002 evidence of price impacts associated with
foreigners’ trading in Asian emerging equity markets (Indonesia, Korea, Philippines,
Taiwan, and Thailand). We do not find this to be the case in our sample.
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positive and that the R-squared in most cases are small, suggesting
that a significant portion of the interactions between net inflows
and local market returns is still largely unexplained by the unre-
stricted VAR.

Fig. 4a provides the cumulative impulse response functions
for the equity investment. A shock of one basis point to net in-
flows increases subsequent net inflows over the next 6 months
by 1.5 basis points in the developed markets, 0.9 basis points
in North America, 1.4 basis points in emerging markets in Asia,
and 1.6 basis points in Latin America. A shock of one basis point
to local market returns increases subsequent market returns
over the next six months by 1.2 basis points in the developed
markets, 1 basis point in North America, 1.3 basis points in
emerging markets in Asia, and 1 basis point in Latin America.
A shock of one basis point to net inflows decreases the local
market returns in North America by 1 basis point during the first
three months: the price–pressure response in North America
seems to be the only convincing evidence from the unrestricted
VAR of equity investment.

Fig. 4b provides the cumulative impulse response functions for
the emerging-market bond investment. A shock of one basis point
to net inflows increases subsequent net inflows over the next six
months by 0.9 basis points for all emerging markets, 0.7 basis
points in Asia, 1 basis point in Europe and the Middle East, and
0.9 basis points in Latin America. A shock of one basis point to local
market returns increases subsequent market returns over the next
6 months by 0.8 basis points for all emerging markets, 0.8 basis
points in Asia, 0.9 basis points in Europe and the Middle East,
and 0.8 basis points in Latin America. A shock of one basis point
to local market returns increases during the first four months the
net inflows to the overall emerging markets by 0.2 basis points
and particularly those to Latin America by 0.25 basis points, sug-
gesting the positive-feedback trading in these bond markets.

Given that our 12-month CVR decompositions show that the
contemporaneous effects account for the majority of comovements
between net inflows and local market returns, it is therefore useful
to gauge the contemporaneous effect in a structural VAR frame-
work. Following Froot et al. (2001) the price impact of unexpected
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Fig. 4b. Cumulative impulse response – bond investment.
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net inflows on local market returns is represented by the coeffi-
cient Pc in the following system:

ft ¼ af þ
Xk

j¼1

P11;jft�j þ
Xk

j¼1

P12;jrt�j þ ef ;

rt ¼ ar þ
Xk

j¼1

P21;jft�j þ
Xk

j¼1

P22;jrt�j þPcft þ er:

Table 3b report the coefficient estimates and corresponding t-
statistics, with the number of lags set to 3 months. We can see that
Pc is all positive and statistically significant (the only exception
being bond investment in Asian emerging market). For equity
investment in emerging markets, the estimate suggests that a po-
sitive shock to net inflows equal to one basis point results in a con-
temporaneous increase in local market returns of 2.57 basis points.
The corresponding coefficient for developed markets is 3.37 basis
points.12 Overall, the contemporaneous effects of net inflows on lo-
cal market returns are large and statistically significant across regio-
nal groups in the case of international fund investment in both
bonds and equities. The estimates of P12, the impact of lagged local
market returns on net inflows, are positive for developed Pacific and
emerging markets: temporary appreciation in local market returns
results in temporary net inflows. This structural VAR suggests, con-
sistent with the CVR statistics, that while past local market returns
forecast net inflows positively, a significant part of comovements
of flows and returns is associated with the contemporaneous
effect.13

3.2. Panel VAR

Using regional series in the VAR implicitly assumes that coun-
tries of the same region are nearly homogenous in terms of flow-
return relationships. While countries within a region relate more
closely to each other than to countries in other regions, as shown
in the heatmaps of Fig. 1, it is useful to check whether country-spe-
cific characteristics affect the flow-return relationships, using a pa-
nel VAR with the country-level data.

The joint significance tests of panel VAR estimates reported in
Table 4a are quite different from our earlier exercise using regional
aggregates (Table 3a). First, the correlations of residuals, corr(e1,
e2), decrease significantly, suggesting that the panel VAR does a
better job (than the unrestricted VAR with regional series) in sum-
marizing the net inflow-local return associations. Second, the evi-
dence of flow persistence in emerging-markets is no longer
significant. Third, while previous results from VAR with regional
series show no evidence of return persistence across regions and
samples, results from panel VAR find supportive evidence in devel-
oped markets (Europe and Pacific) and emerging markets in Asia
for equity investment and for emerging-market bond investment
in general (except Asia). Fourth, the evidence of positive-feedback
trading survives only for the case of equity investment in emerging
markets in Asia.

Table 4b provides the estimates from structural panel VAR. The
contemporary effect of net inflows on returns, Pc, is statistically
significant, though it has become negative (over-reaction of mar-
kets to international flows) and relatively smaller in absolute size
than that of the structural VAR with regional series. The evidence
of positive feedback trading, P12, is significant only for equity
investment in emerging markets (particularly Asia). This result
suggests that country-specific characteristics influence the esti-
mates of contemporaneous flow-return relations in a significant
way. For the case of equity investment, it suggests that a positive
shock to inflows equal to one basis point of capitalization results
in a contemporaneous decrease in prices of 0.1–0.27 basis points.

The estimated impact of lagged net inflow on returns, P21, is
significant and negative for equity investment in emerging mar-

Table 4a
Panel VAR estimates. This table summarizes from panel vector autoregression (VAR) the F-tests for joint significance of lagged returns and lagged flows (the number of lags is 3
months). corr(e1, e2) is the contemporaneous correlation between the shocks to flows and the shocks to returns. T denotes the number of observations, and R-squared of the two-
equation system:

fi;t ¼ afi þ
Xk

j¼1

P11;j fi;t�j þ
Xk

j¼1

P12;jri;t�j þ efi;t ;

ri;t ¼ ari þ
Xk

j¼1

P21;j fi;t�j þ
Xk

j¼1

P22;jri;t�j þ eri;t :

The sample is March 1995 to November 2008 for equity funds (Panel A), and January 2004 to June 2008 for bond funds (Panel B), using country-level data of net inflows from
the EPFR Global.

F-test for joint significance (p-value show n)

corr(e1, e2) P11 P12 P21 P22 T R-squared 1 R-squared 2

Panel A: Equity funds
All developed �.07 .00 .41 .72 .00 1100 .04 .05
North America .14 .75 .94 .62 .69 110 .03 .04
Europe �.11 .01 .65 .63 .00 825 .03 .06
Pacific .13 .02 .25 .51 .00 165 .13 .11
All emerging �.06 .49 .06 .10 .40 2272 .04 .03
Emerging Asia .00 .95 .00 .29 .00 715 .11 .06
Emerging Europe and Middle East �.06 .70 .29 .33 .67 1155 .04 .03
Latin America �.15 .01 .48 .36 .60 402 .08 .02

Panel B: Bond funds
All emerging .02 .32 .84 .96 .00 1894 .02 .02
Emerging Asia �.01 .00 .72 .36 .94 220 .17 .02
Emerging Europe and Middle East .00 .74 .66 .98 .00 904 .02 .03
Latin America .13 .17 .99 .04 .00 440 .03 .09

12 We also estimate another structural VAR, replacing contemporaneous net inflows
with contemporaneous local market returns in the flow equation, and reach the same
conclusion.

13 Our results for equity investment are different from Froot et al. (2001), who, using
daily equity flow data, find that temporary inflows drive temporary price decreases.
However, they do point out that this does not mean that inflows negatively forecast
returns, since the inflows are persistent.
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kets, while it is positive for bond investment in Latin America.
These findings suggest that temporary inflows result in temporary
price declines in the former and increases in the latter. Because in-
flows are highly persistent series, this does not imply that inflows
forecast returns negatively for equity investment in emerging mar-
kets (or, for the same reason, positively for bond investment in La-
tin America). The implication from this panel VAR estimation is the
difference in the impact of foreign inflows on local market returns
between equity investment and bond investment in emerging
markets.

4. Comovements of international equity and bond investment

Our analysis so far points to potential benefits of taking into ac-
count the comovement of the bond and equity investments of
international fund investors. The comovement may provide an
empirical measure of the diversification gains associated with
diversifying across country portfolios and across asset classes. By
and large, the examination of the relationship between regional
and country-specific factors with the inclusion of international
bond investment can be considered as a natural next step to better
understanding international asset price correlations. Our explora-
tion of the interaction between international bond and equity
flows and returns therefore contributes to the major strand of
the literature on the relationship between regional and specific

country factors in the international return comovements (see
Bekaert et al., 2009).

Earlier studies on the comovements of bond and equity prices,
e.g., Campbell and Ammer (1993) for the US, focus on country-
specific experiences. Hong et al. (2009) find in the cases of Canada,
Germany, Japan, the UK and the US that the correlations between
stock and bond returns are related to the size of the financial mar-
ket and the growth and volatility of the economy.14 Does the inter-
action between flows and returns differ across bond and equity-fund
markets? The existing literature provides a mixed guidance on this
issue. Brennan and Aranda (1999) show that due to information
asymmetry during the Asian crisis, the proportional change of for-
eign bondholdings in an economy in response to a change in that
economy’s economic prospects was greater than the proportional
change in foreign stockholdings. Chuhan et al. (1998) find that equi-
ty flows are more sensitive than bond flows to global factors but that
bond flows are generally more sensitive to a country’s credit rating
and secondary market debt price.15

Table 4b
Structural panel VAR estimates. Below is the summary of coefficients on lagged returns and lagged flows from structural panel VAR, where Pc represent the contemporaneous
effects of flows on returns:

fi;t ¼ afi þ
Xk

j¼1

P11;j fi;t�j þ
Xk

j¼1

P12;jri;t�j þ efi;t ;

ri;t ¼ ari þ
Xk

j¼1

P21;j fi;t�j þ
Xk

j¼1

P22;jri;t�j þ eri;t :

Reported below are the average coefficients, calculated as 1
k ¼

Pk
j¼1P�;j .

Panel VAR coefficients averaged across countries in region (t-statistics in italics below the coefficients)

P11,1 P11,2 P11,3 P12,1 P12,2 P12,3 P21,1 P21,2 P21,3 P22,1 P22,2 P22,3 Pc

Panel A: Equity funds
All developed .12 .01 �.01 .02 .00 .00 �.02 �.02 .09 .12 .17 �.04 �.20

3.92 .34 �.25 1.55 .28 .24 �.19 �.23 1.14 3.97 5.39 �1.20 �2.48

North America .00 .02 .11 .01 .01 .00 .04 .40 �.40 �.03 �.01 �.12 .61
.04 .22 1.07 .55 .35 �.01 .10 .94 �.94 �.26 �.14 �1.19 1.52

Europe .12 .00 �.01 .02 .00 .00 �.01 �.04 .12 .14 .19 �.03 �.27
3.25 .06 �.21 1.18 .11 .20 �.07 �.43 1.28 3.81 5.18 �.90 �3.03

Pacific .22 .09 �.11 .10 .00 .02 �.10 .02 .16 .24 .12 .04 .20
2.72 1.03 �1.34 1.93 �.03 .34 �.81 .14 1.31 3.10 1.56 .47 1.67

All Emerging .00 �.03 �.01 .00 .00 .02 �.03 �.09 �.01 �.02 �.02 �.01 �.10
�.18 �1.53 �.35 �.32 .44 2.66 �.69 �2.42 �.28 �1.09 �1.26 �.78 �2.82

Emerging Asia .01 .00 .00 .15 .03 .06 .01 .05 .01 .20 .02 .09 .00
.60 �.13 �.08 4.85 .90 1.63 .36 1.85 .34 5.21 .36 2.13 �.03

Emerging Europe and Middle East .00 �.04 �.01 .00 .00 .02 �.03 �.09 �.01 �.02 �.02 �.01 �.10
�.11 �1.15 �.35 �.26 .30 1.89 �.51 �1.78 �.20 �.80 �.91 �.57 �2.01

Latin America �.08 .06 .17 .10 .01 .01 �.01 .02 �.07 .05 �.01 .02 �.12
�1.53 1.21 3.00 1.54 .25 .32 �.17 .60 �1.64 1.06 �.52 .62 �3.10

Panel B: Bond funds
All Emerging �.02 �.02 �.02 .04 .02 .05 .00 .00 .00 .01 �.07 �.06 .00

�.92 �.81 �.86 .15 .08 .16 �.52 .21 .00 .36 �2.71 �2.39 .12

Emerging Asia �.16 .32 .01 .08 �.03 �.02 �.11 �.04 .01 �.02 �.01 �.04 �.01
�2.29 4.90 .07 1.06 �.38 �.29 �1.74 �.62 .20 �.25 �.19 �.54 �.08

Emerging Europe and Middle East �.02 �.02 �.02 .05 .10 .12 .00 .00 .00 �.01 �.13 �.07 .00
�.68 �.67 �.64 .09 .18 .21 �.39 .21 .06 �.16 �3.62 �1.84 .00

Latin America .09 �.03 .06 .01 �.08 �.02 .01 .11 �.05 .15 �.11 �.19 .11
1.89 �.61 1.27 .22 �1.19 �.31 .22 2.65 �1.17 3.00 �2.03 �3.23 2.79

14 For all the five countries, they find the correlation is positive for the 1986–1999
period and negative for the 2000–2007 periods. See also Panchenko and Wu (2009)
for a case of 18 emerging markets, Yang et al. (2009) for a long-run correlation, and
Forte and Peña (2009) with the addition of CDS.

15 The issue is further complicated by a possible pecking order and financial market
development, as documented in recent studies, i.e., Daude and Fratzscher (2008).
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To have a fair benchmark in understanding the dynamics of
bond and equity markets, we stratify the sample period for bond
and equity investments to be exactly the same: January 2004 to
January 2008; as a result, we have a balanced panel of 17 countries,
with 59 monthly observations each. We first explore a difference
between the dynamics of bond and equity investment using panel
VAR with country-level series. The empirical specification can be
written as

fi;t ¼ afi þ
Xk

j¼1

P11;jfi;t�j þ
Xk

j¼1

P12;jri;t�j þ efi;t

ri;t ¼ ari þ
Xk

j¼1

P21;jfi;t�j þ
Xk

j¼1

P22;jri;t�j þ eri;t ;

for i=1, . . ., 17, and where afi and ari is the country-specific constant.
Pxy,j (x = 1, 2; y = 1, 2; j = 1, . . ., k) is the parameter to be estimated,
which is constrained to be the same across countries. According to
the CVR statistics, we set k = 3, and include returns and flows in the
past three months (a quarter) in our estimation.

Table 5a presents the coefficient estimates and their p-values
from panel VAR of equity investment (top panel) and bond invest-
ment (bottom panel). Regarding the conditional momentum in
flows and returns of P11,j and P22,j (j = 1, . . ., k), the forecasting
power of past inflows on current inflows is higher in equity invest-
ment than it is in bond investment. We next analyze the condi-
tional feedback between flows and returns from P12,j and P21,j

(j = 1, . . ., k). For the equity investment, the results of P12,j suggest
that current net inflows are positively associated with past local
market returns for equity investment (a 10% increase in past local
market returns raises current equity net inflows by 1%), which is
supportive to the positive feedback trading hypothesis by interna-
tional investors.16 For the bond investment, the results are con-
strained by a stratified sample (too small to uncover the dynamics
at regional level) and the power of the statistical tests is lower.
Regarding the effects of past net inflows on current returns, P21,j,
the results show no support for the hypothesis that flows contain

private information for future returns or that flows generate price
pressure in both the bond and equity investments.

As neither past net inflows nor past local market returns could
explain net inflows to the international bond investment, we are
left with the question of what drives the net inflows. There are
practically two sources of net inflows: new money and capital real-
location. New money that flows into international funds goes
either to bond funds, equity funds or a combination of both, which
could result in interdependence of net flows into the bond and
equity investments.17 Generally, within the mutual fund, investors
tend to reallocate their money from equity to bond funds when there
is a negative shock on equity markets, and vice versa (e.g., Chordia et
al., 2005): the asset reallocation between equity and bond funds
means a negative correlation between equity and bond net inflows.
Thus, the association between bond and equity net inflows depends
on the effect of new money relative to the effect of asset reallocation.

To account for interdependence of the bond and equity invest-
ments, we first check the sample correlations between equity net
inflows and bond net inflows and find that they are all negative.
As widely documented in the literature, equity returns and bond
returns tend to be negatively correlated. However, the existing lit-
erature have offered no evidence on whether net inflows and re-
turns of equity investment affect bond flows and returns of
international fund investors. To address this question, we estimate
the interdependence using the panel VAR method:

Bfi;t ¼ aBfi þ
Xk

j¼1

P11;jBfi;t�j þ
Xk

j¼1

P12;jBri;t�j þ
Xk

j¼1

P13;jEfi;t�j

þ
Xk

j¼1

P14;jEri;t�j þ eBfi;t ;

Bri;t ¼ aBri þ
Xk

j¼1

P21;jBfi;t�j þ
Xk

j¼1

P22;jBri;t�j þ
Xk

j¼1

P23;jEfi;t�j

þ
Xk

j¼1

P24;jEri;t�j þ eBri;t ;

Efi;t ¼ aEfi þ
Xk

j¼1

P31;jBfi;t�j þ
Xk

j¼1

P32;jBri;t�j þ
Xk

j¼1

P33;jEfi;t�j

þ
Xk

j¼1

P34;jEri;t�j þ eEfi;t ;

Eri;t ¼ aEri þ
Xk

j¼1

P41;jBfi;t�j þ
Xk

j¼1

P42;jBri;t�j þ
Xk

j¼1

P43;jEfi;t�j

þ
Xk

j¼1

P44;jEri;t�j þ eEri;t ;

where Bf, Br, Ef and Er represent bond flows, bond returns, equity
flows and equity returns, respectively.

The bond-equity panel VAR results are presented in Table 5b.
For equity investment, the evidence of flow and return persistence
as well as positive feedback trading remains significant in the pa-
nel estimation. The panel estimation has low explanatory power
on the bond investment (longer lags, e.g., k = 6, provide similar re-
sults). Interestingly, we can see that the response of equity returns
to past bond flows is positive and statistically significant (one-
month lag). Furthermore, the effect of past equity returns on cur-
rent bond flows is also significant (three-month lag).

Table 5a
Comparison of equity and bond investment – panel VAR. This table reports the
coefficient estimates (p-values in italics below the coefficients) from panel VAR
estimation:

fi;t ¼ afi þ
Xk

j¼1

P11;j fi;t�j þ
Xk

j¼1

P12;jri;t�j þ efi;t ;

ri;t ¼ ari þ
Xk

j¼1

P21;j fi;t :

The sample is a balanced panel of 17 countries, with 59 monthly observations each,
from January 2004 to June 2008 for both the equity and bond investments, using
country-level data of net inflows derived from the EPFR Global.

f�1 f�2 f�3 r�1 r�2 r�3

Equity
f �.08 .00 .12 .09 �.03 �.02

.02 .94 .00 .00 .40 .66

r .01 .05 �.05 .12 �.02 .06
.78 .16 .22 .00 .55 .11

Bond
f �.02 �.02 �.02 .04 .02 .05

.47 .53 .51 .92 .97 .91

r .00 .00 .00 .00 �.03 �.07
.69 .88 .95 .92 .43 .05

16 See, for example, Froot et al. (2001), Froot and Ramadorai (2008a), and Kaminsky
et al. (2004).

17 Given a limited or leveraged position, more investment in equity funds would
result in less capital flow to the bond funds: these results in a negative correlation
between changes in bond and equity flows. On the other hand, if the new money
increases the asset holdings of both equity and bond funds (not just one of them), this
means a positive correlation between bond and equity flows.
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One possible explanation is that the capital gains from equity
investment are reallocated to bond investment for risk diversifica-
tion. For example, in a portfolio exposed to both equity and bond
investment, if, due to capital gains, the asset based in equity invest-
ment grows so fast that it exceeds the desired proportion, investors
may consider rebalancing the portfolio by transferring to (or
investing new money in) bond investment. This possibility is in
line with the portfolio rebalancing model of Hau and Rey (2006).
Note that the effect of past bond flows on equity returns is positive
and operating with one-month lag, while the effect of past equity
returns on bond flows is positive and operating with three-month
lag. It is plausible that equity returns are more sensitive to private
information, global factors, macroeconomic news and interest
rates that tend to have a greater impact on bond flows (i.e., the pro-
portional change of foreign bondholdings in an economy in re-
sponse to a change in that economy’s economic prospects was
greater than the proportional change in foreign stockholdings
Brennan and Aranda, 1999). The positive response of bond flows
to past equity returns suggests the effect of capital gains on bond
investment (i.e., through portfolio-rebalancing) that operates at
three-month lag, which could be due to portfolio decision on the
bond-equity reallocation that is likely to happen at quarterly
frequency.

Overall, taking into consideration the interactions between
bond and equity investment, our evidence suggests that past equi-
ty returns contain useful information in current equity and bond
flows and that past bond flows help to forecast current equity re-
turns. The international fund investors in our sample, while not
strongly pursuing potentially destabilizing trading practices, do
not simply react on a delayed basis to news publicly available in
the underlying bond and equity markets. While future availability
of longer data at higher frequency should increase the statistical
power of our estimation, we find that accounting for the interde-
pendence of bond and equity markets aids the uncovering of the
true dynamics of local market returns and investment by interna-
tional investors.

5. Conclusion

Do net inflows of international investors help to forecast the lo-
cal market returns, and vice versa? We have provided new evi-

dence based on equity and bond investment by international
funds. Unlike most previous studies that only focus on the flow-
return association in the equity markets, we distinguish the
dynamics at the regional and country levels, and we allow for
the interactions between bond and equity investment.

We plan to further study (with higher frequency and more de-
tails, fund-level data) the interactions between the flow-return
relationship in the bond and equity markets. Several fruitful direc-
tions will include disentangling the driving factors (global, regio-
nal, and country-specific), understanding the comovements of
bond and equity flows, the dynamics of flows and returns within
a country or region, and the role of liquidity and default risks on
the international fund investment.

While in this paper we focus on measuring the interactions be-
tween net inflows and local market returns, the results have broad-
er implications. For example, the finding that temporary
appreciation in local equity returns results in temporary net in-
flows (local market returns forecast net inflows positively) in both
bond and equity investments can be a useful input for interna-
tional portfolio models aiming to rationalize the behavior of
domestic and international investors and understand the dynamics
lies at the intersection of macroeconomics and finance.18
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