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Abstract

Using a unique dataset linking investors’ cross-country GDP growth expectations to
their investments into mutual funds and to the mutual funds’ cross-country allocation,
we show that, while the flows into the funds are sensitive to the investors’ fund-specific
aggregate expectations (computed using the fund’s portfolio shares), the funds’ alloca-
tion barely reacts to the country-level expectations. This gives rise to “co-ownership
spillovers”, whereby negative expectations about a country in which a fund invests can
adversely affect capital flows to the other countries that are part of the fund’s port-
folio. Using a portfolio choice model with delegated investment, we show that these
results arise naturally from a sticky portfolio friction. These spillovers matter in the
aggregate only if the portfolio shares are granular. Finally, using our data-based esti-
mates and our model, we quantify the aggregate implications of these spillovers and
find that co-ownership spillovers account for 90% of the expectation-driven capital flow
reallocations. Small countries are subject to larger co-ownership spillovers, while large

countries are the biggest contributors to these spillovers.
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1 Introduction

Why do asset prices and business cycles comove in emerging economies? This comovement
has been attributed to correlated fundamentals, global financial cycles, and real and finan-
cial contagion[] This study specifically examines the latter, and focuses on the role of equity
investments by mutual funds, which manage a significant portion of capital flows schmid-
tyesin2022. Understanding how these intermediaries allocate their capital across countries,
and whether this allocation is efficient, is critical.

More specifically, this paper studies whether changes in investments into mutual funds
driven by investors’ expectations generates comovements in capital flows across countries
through “co-ownership spillovers” E] Co-ownership spillovers can arise through the following
mechanism. An investor can choose how much to invest in a variety of global, emerging, or
regional mutual funds, which invest equity in different sets of countries, and they can also
choose to invest in safer assets (cash or bonds). The investor controls how much capital is
sent to the mutual funds, but not how the capital is allocated between the countries that
are part of a fund’s portfolio. Now suppose that the investor expects that one country’s
asset market is going to perform poorly. She will then take away capital from the funds
that invest in that country. If the funds continuously update their portfolio shares, then the
funds’ capital will be reallocated to the other countries in the portfolio, and these countries
will not be negatively affected. But if portfolio shares are sticky, the other countries will also
undergo some capital retrenchment.

Using a unique dataset linking investors’ cross-country GDP growth expectations to their
investments into mutual funds and to the mutual funds’ cross-country allocation, we show
that while the flows into the funds are highly sensitive to the investors’ fund-specific aggregate
expectations (computed using the fund’s portfolio shares), the funds’ allocation reacts much
less to the investor’s country-level expectations. Using a simple delegated investment model,
we show that this creates co-ownership spillovers, whereby negative expectations about one
country that is part of a fund’s portfolio can negatively impact investment in the countries
that are part of the same portfolio through the mechanism described above.

But are these spillovers relevant at the aggregate level? That is, do they lead to a
significant level of cross-country contagion? Our model shows that they do not necessarily do
so. For instance, if the country-specific shocks to expectations (shocks that are uncorrelated
across countries) average out in the aggregate, then these spillovers will be driven only by

global shocks (shocks that are correlated across countries). In that case, the co-ownership

1See [Forbes and Rigobon| (2001)), |Karolyi (2003)), Forbes (2012) and Rigobén| (2019)) for useful surveys.
2We borrow this expression from [Jotikasthira et al.| (2012).



spillovers are not inefficient, as they are driven by global shocks that are relevant for all
countries. However, if some countries compose a disproportionate share of fund portfolios,
then expectations shocks specific to these countries spill-over to the other countries because
they affect capital flows into the funds in a non-negligible way. The “granularity” of fund
shares will thus matter (Gabaix, [2011]). We also show that only portfolio reallocation between
countries is affected, not portfolio growth.

We show formally that co-ownership spillovers relate to the granular residual of the
investors’ fund-specific aggregate expectations and to a key elasticity parameter that we
estimate using our data. We then quantify the contribution of the co-ownership spillovers
to the capital flow reallocation, using the estimated key elasticity and the effective country
shares and expectations from the data. The co-ownership spillovers account for 90% of
the variance of expectation-driven capital flow reallocation in our sample. Interestingly,
both small advanced countries and small emerging countries are typical recipients of these
spillovers. Both large advanced and emerging countries, like the G7 and BRICS, are typical
contributors. This channel of international financial contagion is different from the typical
“funding” channels that have been documented so far, as it does not necessarily give rise to
North-South transmission, but rather to a Large-Small one. As a result, some large emerging
economies are important contributors and do not suffer from major spillovers, like China and
South Korea.

We contribute to several strands of literature. First, we contribute to the large liter-
ature that examines how shocks, local or global, are transmitted by mutual funds. |Coval
and Stafford| (2007) show that U.S. mutual funds redeem investments as a consequence of
funding shocks that originate from their investor base, and that these forced redemptions
significantly impact U.S. domestic equity prices. |Jotikasthira et al.| (2012)) show that global
funds, domiciled in developed markets, display the same forced trading behavior as US do-
mestic funds. They show that this flow-induced trading has a significant effect on prices,
country betas and return co-movement among emerging markets. In general, it has been
established, using micro-evidence from mutual funds, that shocks to the investor base are
an important driver of the comovement in emerging markets (Broner et al., [2006; Gelos,
2011; Raddatz and Schmukler, 2012; Puy, 2016|). There is however scarce evidence on co-
ownership spillovers and on their ability to generate contagion and undesired fluctuations
in capital flows and asset prices. An exception is Jotikasthira et al.| (2012)), who identify
co-ownership spillovers by calibrating their model to the data. We instead provide direct
evidence for this phenomenon by using investor-level expectations to identify these spillovers.
Our identification not only relies on the actual expectations to identifies this channel of con-

tagion, but we also make use of the granular residual to disentangle contagion from global



or regional shocks.

Second, we contribute to a growing literature estimating the elasticity of investments to
real-life expectations using survey data. [Vissing-Jorgensen| (2003), Glaser and Weber| (2005)),
Kézdi and Willis (2011) and [Weber et al.| (2012) focus on households’ expectations and their
stock holding behavior. Piazzesi and Schneider (2009) examine the role of expectations on the
housing market and Malmendier and Nagel| (2015) and |/Agarwal et al. (2022) investigate how
inflation expectations affect households’ portfolio choices. |Giglio et al.| (2021) use a survey
administered to a large panel of wealthy retail investors to study the relation between the
investors’ beliefs and their trading activity, while Dahlquist and Ibert| (2021]) focus on large
institutional investors. Finally, De Marco et al. (2021) study European banks’ investments
in sovereign bonds across the Euro area. To the best of our knowledge, we are the first to
estimate how investors’ beliefs affect the cross-country allocation of equity investments. Two
results are worth emphasizing. The first one is that the investors’ beliefs about GDP growth
matter significantly for the allocation of resources across funds. Because funds specialize
in different country groups and regions, this implies that GDP growth expectations matter
for the allocation of resources across countries. However, funds themselves do not react
significantly to the investors’ expectations when allocating resources across countries within
the fund. This finding is in line with the literature, which finds that expectations matter for
portfolio decisions, but the elasticity is low compared to what models predict.

Finally, we contribute the literature that examines frictions in portfolio adjustment. Im-
portantly, our model provides a simple mapping from the portfolio stickiness to the relative
elasticity of capital flows to the country-specific expectation and to the fund-specific expec-
tation. Hence, we find that mutual funds must update their portfolios every 22 months on
average (every 16 months if we focus on active funds). Previous evidence of delayed portfolio
adjustment has been based on imputed expectations (that is, expectations constructed from
observables, such as past returns) or on the persistence of portfoliosﬂ Our estimate is in the
ballpark of the one to two-year spans that have been identified using macroeconomic data
(see for instance Bacchetta and van Wincoop| (2017)).

Section [2| discusses the data and Section 3] estimates the elasticity of investment into and
out of the mutual funds to investor’s expectations. Section 4] lays down a portfolio choice
model with delegated investment and shows when co-ownership spillovers appear and matter
for the aggregate level. Section [5| identifies the elasticity that is relevant to co-ownership

spillovers by establishing a mapping from model to data. Finally, Section [0] quantifies the

3Bohn and Tesar| (1996)), [Froot et al. (2001), find that international portfolio flows are highly persistent
and strongly related to lagged returns, and more recently [Bacchetta et al.| (2020)) test a delayed adjustment
model using mutual fund data.



the co-ownership spillovers.

2 Data

Our dataset combines economic expectations data from Consensus Economics with investor
and mutual fund data from Emerging Portfolio Fund Research (EPFR).

2.1 Expectation dataset: Consensus Economics Data

We use forecast data from Consensus Economics, a survey firm that polls individual pro-
fessional forecasters on a monthly frequency. Each month, forecasters provide their current
and following year forecasts of key macroeconomic indicators for a number of countries. The
forecasts are available between 1989 and 2023. The key variable of interest are the forecasts
for real GDP growth for 51 advanced and emerging countries. The Consensus Economics
provides the name of the institution reporting each forecast. We extract and clean this in-
stitution and match it to the financial institution reporting investor and country allocations
in the mutual fund data from EPFR.

2.2 Investor and mutual fund dataset: EPFR Data

The EPFR data is widely used to study cross-country investments in equity and bond mar-
kets. EPFR captures 5-20% of market capitalization in equity and bonds for most countries.
It is a representative sample, as shown in |Jotikasthira et al.|(2012)), who find a close similarity
between the EPFR data and matched CRSP data in terms of assets under management and
average returns. Miao and Pant| (2012)) compare portfolio flows generated using EPFR data
to portfolio flows computed with BOP data, and find level differences due to the fact that
only a subset of institution investors flows are captured by the EPFR data, but that EPFR
funds flows are highly correlated with BOP capital flows into Emerging Markets. Schmidt
and Yesin| (2022)) shows that coverage is improving rapidly over time, and in 2021 EPFR
flows capture a significant share of cross-border equity flows.

The EPFR data consist of two different datasets. The first dataset is a monthly dataset
that contains information about country allocations at the fund level, that is, the share of the
total assets invested in each country, the share of total assets held in cash, and the total assets
managed by the fund. The second dataset decomposes the weekly changes in assets under
management of the mutual fund into weekly flows into the fund, and the weekly change

in assets under management due to valuation changes. We aggregate this information to



match the monthly frequency of the forecast data from Consensus Economics and the funds’
monthly country allocations described below.

Both the weekly flow data and the monthly country allocation data contain information
about the financial institution managing the fund. These fund managers are typically global
banks, which we call “investors”. We use this information to match the investors’ name
to the institution reported by Consensus Economics. The country allocations and flows
of the funds managed by those investors can be matched to the forecast information for
Consensus Economics for 52 countries and 64 investors. Note that we have expectations
data for only for an average of 17% of countries into which our mutual funds invest. When
we consider portfolio weights, only about 24% of countries into which mutual funds invest
are reported in the Consensus Economics data. We address this potential issue with our
empirical methodology outlined below.

As of January 2023, there are 17,260 mutual funds managing 14.1 trillion USD in as-
sets reporting their weekly flows to EPFR and 1,605 mutual funds managing a total of 3
trillion USD in assets reporting their monthly allocations. Of the 1,605 mutual funds, 1095
funds managing 500 billion USD in assets are present in the matched EFPR and Consensus
Economics data. The funds that we match to the Consensus Economics data seem quite
representative to the rest of the EPFR sample both in terms of the distribution of assets
under management and portfolio allocations[]]

In our econometric analysis, we want to ensure that the variation in variables at the
fund level is not driven by the variation in the sample countries used to compute these
variables. Therefore, we limit entry and exit of a country in the data by excluding countries
present in both the mutual fund allocation data and the forecast data for less than 90% of
the observations of the best documented country in the fund. We also want the averages
computed at the fund level to be economically and statistically relevant, so we exclude funds
with fewer than 10 countries with forecast data, and we exclude funds for which we observe
forecasts for less than 20% of the portfolio. In this cleaned sample, we have 9 investors,
102 funds, 47 countries and 5’400 fund-level observations. In the allocation sample, for
each fund, we only keep countries that have forecast information and an allocation of at
least 2.5% in the fund. In that sample, we have 48 investors, 787 funds, 39 countries and
130’000 allocation-level observations. Our results are not sensitive to our specific cleaning

methodology.

4These results are available upon request.



3 Elasticity of Capital Flows to Expectations

The response of capital flows to investor expectations operates through two channels: the
reaction of mutual fund flows and the reallocation of mutual fund portfolios in response to
those expectations. We examine each channel in turn and document two principal findings.
First, an increase in an investor’s portfolio GDP growth expectations’| is followed by a
significant rise in inflows into the corresponding mutual fund. Second, the mutual fund’s
country allocation exhibits only a weak response to the investor’s country-specific GDP

growth expectations.

3.1 Investor expectations and flows to mutual funds

Define the portfolio expectation at the investor and fund level as the average growth expec-

tation weighted by the past country allocations:

i j,next year __ 1,J 7 next year
By = ) w1 B ", (1)
keK (i,5)

where w}%’ifl is mutual fund j’s allocation to country k& in month ¢ — 1, and Efgzi“ Yo is
investor ¢’'s GDP growth expectation for the following year at date ¢, for country k, in percent.
Subscript p denotes a portfolio-level growth expectation. K(i,7) is the set of countries in
which fund j invests and for which we observe expectations. The sum of the weights w};’ifl
do not necessarily sum to 1, because we do not observe expectations for all countries. This
generates some identification issues that we address below.

We run the panel fixed-effects regression,
In (A}7) = BEL g™ Y™ + N + N\ + €7, (2)

where Ai’j are the total assets managed by fund j in month ¢, A are fund fixed effects, \i
are investor-time fixed effects, and €.’ is an error term. N
Note, the share of investor assets allocated to mutual fund j can be written ai’j = %,
where A;7 is the total investor allocation to fund j and ¢ is the total assets of the investor
(across all mutual funds). Because we include investor-time fixed effects, the above regression
is equivalent to a regression with In (ai’j ) as the dependent variable, where the investor’s total
assets are absorbed in the investor-time fixed effects. This specification helps us to estimate

the impact of the expectations on the investor’s allocation to the mutual fund without

5Defined as the GDP growth expectations for each country in the portfolio, weighted by the previous
period’s portfolio weights, as specified in



observing the total wealth of the investor.

Including investor-time fixed effects has several other advantages. It captures unobserved
developments at the investor level that could drive the investor’s allocation to the mutual
fund. Among those are global or investor-specific “funding shocks” that have been identified
in the literature and could be correlated with expectations. Additionally, they capture global
or investor-specific expectation shocks that could, for instance, lead the investor to reallocate
wealth away from mutual equity funds and into bonds or cash. Fund fixed effects capture the
investor-specific preference for a given fund. The identification of the role of expectations
for investment into a fund comes from the relative evolution of the investor’s expectation
across funds (for example, if an investor’s expectation about an Asian fund improves relative
to a Latin American fund, then we should observe an increase in the assets managed by the
Asian fund relative to the Latin American fund).

Table , column (1) reports the results for Equation . Investor expectations of future
GDP growth are positively associated with the flows allocated to mutual funds. Investor
expectations impact mutual fund flows in an economically meaningful way. An increase in
the expected portfolio GDP growth by one percentage point is associated with an increase
in investor allocations to the fund by about 36 percent.

Note that here we do not control for any fund-level time-specific development. Impor-
tantly, the portfolio expectations could be correlated with the portfolio equity returns at
the fund level or equity price changes, as equity price changes and returns may be relevant
signals used to form investor expectations. On the other hand, equity price changes generate
valuation effects that may or may not be balanced by the fund. To address this issue, we use
a measure of fund-level returns derived from the underlying asset prices of the investments in
the portfolio, which we denote A log(Qz). This variable and its lag are added to specification
and the results, which are similar, are reported in column (2)E|

Another important issue is that we do not observe the investor’s expectations for all coun-
tries in the fund’s portfolio, which might bias our estimates. To understand this, note that
we can decompose the “true” aggregate expectation into an observable and an unobservable

component:

i, true / _j,next year _ z next year 7, next year
E (g E wkt 1Ei(g wkt 1Ei(g )
kEK (3,5) keK (i,5)

where K (,7) is the set of countries for which we do not observe expectations. The first

term is what we use as a proxy for the true aggregate expectation. The second term is

6The results do not change if we construct Alog(Q{) based on the country-level MSCI indices.



(1) (2) (3) (4) (5)

VARIABLES log(A)  log(AM)  log(A¥) log(A%)  log(AM)

EZ(gg;,next year) 0364*** 0321***
(0.043)  (0.044)

ry 0.214%**
(0.060)
o 0.286%**
(0.100)
qid 0.272%*
(0.116)
Alog(Q7) S0.011%F%  _0.013%%%  _0.012%F*  _(0,012%**
(0.004) (0.004) (0.005) (0.005)
Alog(Q!7) 0.012%F%  _0.013%*F  -0.011%*  -0.011**
(0.004) (0.004) (0.004) (0.004)
Observations 4,591 4,127 4,127 4,127 4,127
R-squared 0.047 0.041 0.012 0.009 0.007
Fund FE Yes Yes Yes Yes Yes
Investor-time FE Yes Yes Yes Yes Yes

Standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.1

Table 1: Mutual Fund Flows and Investor Expectations

Note: The dependent variable Ai’j is the log of investor ¢’s allocation to fund j in logs, measured as the
total assets under management of fund j during month ¢. Standard errors Driscoll-Kraay standard errors
with 5 lags.

an unobservable component that will be captured in the error term. If the observed and
unobserved component are positively correlated, which is the case if they are driven by
common shocks, then there will be a positive missing variable bias.

To circumvent this issue, we add an assumption on the structure of expectations.

Assumption 3.1 We assume that expectations Efg,zl;zt Y are equal to the sum of a term

common to the fund Wti’j and an idiosyncratic country-specific one l}'@t:
Bl = Wi 1
with E(I},,) = 0, Cov(l,,, W) = 0 and Cov(l,,1i,,) = 0 for all i, j and k # K.

We then compute the average investor expectation and a granular residual defined as the



weighted average of the differences between the country-specific expectation and an un-
weighted mean, along the lines of |(Gabaix| (2011) and (Gabaix and Koijen| (2021):

. . . 1 .
,] 1,7 7 next year 7 next year
Iy = E Wiy 1 Etgk,t N E Etgk,t . (3)
keK (i,5) keK(i,j)

Under Assumption the simple average is a good estimate of the fund-specific driver:

1

NZ7J

¢ _next year 1,7
E E; it ~ W,

keK (4,5)

and the granular component is only driven by the country-specific components:

Fi’j = Z wli;,{t-l Z,t
keK (i,7)
Since Cou (1}, W) = 0 and Cov(ly 1}, ,) = Oforall k' € K (i, ), then Cov(I'}?, EZ(gE,e};t yean) =
0. Thus, the granular residual is unaffected by the missing variable bias.

In Table (1} Column (3) reports the results where the granular residual I'}” is used instead
of the aggregate expectation Ef(gg;”?e’(t ey The coefficient is positive and significant. Inter-
estingly, the coefficient of the granular component is diminished by one third as compared
to the coefficient of the aggregate expectation, which confirms the presence of a positive
missing variable bias.

We address two further potential issues: The potential reverse causality from aggregate
capital flows to growth and growth expectations, and the potential inelasticity of the local
supply of capital. In the limit, if this supply is completely inelastic, then we would not
capture a positive response of capital flows to expectations, because, in equilibrium, any
increase in the demand for equity would be absorbed by an increase in equity prices. Yet,
this would not mean that the response of the demand for equity is zero. Importantly, these
effects, should they be present, would only concern the common drivers of expectations. We

therefore make an additional assumptions on the structure of expectations:

Assumption 3.2 We assume that the investor’s country-specific component l,i’t 15 the sum
of a component common to all investors (denoted ;) and an idiosyncratic component specific
to investor i (denoted ilkt)

Z,t = lk,t + levt

with E(I},) = 0, Cov(ll,,,lys) = 0 and Cov(l} 1) = 0 for all k, and i #i'.

We construct an alternative granular residual, that removes the common components across



all investors. This new granular residual, +,”, is constructed by removing a granular term

F{ computed using the consensus expectations from the investor-specific granular term Fi’j

Z wkt ) Ez ]]:etXt year W Z Etigzixt year
keK (i,5) keK (i,5)
~~
T
Z wkt . Et next year NZ] Z Et next year ' (4)
k:EK (4,9) keK(i,5)
e
I
next year . : . 2,]
where Etg is the median expectation for country k across all forecasters. We call ~,

the super—granular component of expectations. Under Assumption , then F{ approximates

the weighted average of the component of country-specific expectations that are common

§ wktl

keK(i,j)

across investors:

and the super-granular component is only driven by the component of country-specific ex-

pectations that is specific to the investor:

’L
E wkt 1%t

keK (i,5)

. It is orthogonal to the common component of expectations

Column (4) reports the same regression but replaces F with fyt . The coefficient of ’yf’j
measures the reactions of the assets under management by the fund to expectations on the
fund that are specific to the investor managing the fund and, in principle, if we assume that
the funds and investors are too small to matter for the total capital flows into the countries
that the fund invests in, are uncorrelated to the total capital flows into these countries and to
asset prices. It can be interpreted as the partial equilibrium impact of expectations on capital
flows. The coefficient becomes larger, suggesting that ignoring the inelasticity of supply and
general equilibrium effects understates the expectation elasticity of the demand for equity,
and that a part of the aggregate demand for equity actually translates into equity prices.
In this specification, the elasticity of flows into a fund to a one percentage point increase in
growth expectation is 29%. Growth expectations are thus very relevant to investors.

Finally, as a robustness check, we replace the lagged allocation wkt , with the fund-

specific average wkj to compute an alternative super-granular component, which we call 4;”.
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The results, presented in Column (5), barely change.

3.2 Investor expectations and country allocations

Next, we test the relationship between investor expectations and the country allocation of

the mutual funds. We run the following regression at the fund-country level,

log (w;]t) = BELGE™ YN 4 N + A AN+ E;cjw (5)
where wzjt is fund j’s allocation to country k in percent of assets under management of
investor ¢ and Ejxy 1 is investor i’s expectations for future GDP growth in percent for
country k. Fund-country fixed effects )\Zj capture heterogeneity in the funds’ preferences
for countries. Fund-time fixed effects A\’ take into account global and investor-specific
time-varying outside investment opportunities as well as global and investor-specific funding
shocks.

Importantly, country-time fixed effects A, ; take into account country-specific develop-
ments that simultaneously drive the country’s supply of capital (and thus allocations w,ijt)
and expectations, such as country growth, changes in local equity prices and monetary policy.
They also capture reverse causality from capital flows to expectations, as capital flow surges
may temporarily stimulate growth and growth expectations, or, on the opposite, increase
the risks of a downturn. They also capture potential general equilibrium effects. The coef-
ficient [ is identified through the time variation in the idiosyncratic differences in investor
expectations regarding a country relative to other countries.

Results of regression are shown in Table . In Column (1), the response of mutual
funds to the investor forecasts is significant but relatively small: a 1 percentage point rise in
the investor’s growth forecast regarding a country increases the share of wealth invested in
that country by about 2.3% (so a country with an initial 10% share will benefit from a 0.23
percentage point increase). This is one order of magnitude lower than the response of flows
into the funds reported in the two last columns of Table [I} For the majority of funds that
are active, the response of the fund portfolio allocation to investor forecast is 3.2%, while

passive funds do not respond, as one would expect (columns (2) and (3)).
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(1) (2) (3)

log(wyd) log(wy?l) log(wy’)

All funds Passive Active

VARIABLES
EZ(gZeXt yeany 0.023%** 0.007  0.032%**
(0.005) (0.007)  (0.006)
Observations 107,256 23,336 83,060
R-squared 0.001 0.000 0.001
Country-fund FE Yes Yes Yes
Country-time FE Yes Yes Yes
Fund-time FE Yes Yes Yes

Standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

Table 2: Mutual Fund Allocations, Investor Expectations

Note: The dependent variable is the log of w;’{&, the share of fund j’s assets under management that is
allocated to country k in month ¢. Standard errors Driscoll-Kraay standard errors with 5 lags.

These results establish that, even though flows into funds respond to investors’ expecta-

tions, the funds’ cross-country allocations remain quite sticky in comparison.

4 Model

Motivated by the empirical evidence, the model presented in this section serves several
purposes. First, it helps us understand how sticky portfolios at the mutual fund level affect
the relation between expectations and capital flows at the country and fund level. Second,
it enables us to discuss the aggregate consequences of the friction. Third, it will enable
us to map relevant model parameters to the data, allowing us to quantify these aggregate
consequences.

We outline a simple, two-period model of portfolio choice with delegated investment.
There are M investors indexed by i = 1,..,I. Each investor ¢ is paired with J(i) equity
mutual funds indexed by j = 1,.., J(i). There are K countries in which the mutual funds
can invest, indexed by k£ = 1,.., K. Each fund potentially invests in a different set of
countries. We denote by S(i,7) the set of countries in which fund j managed by investor i

invests, and by K(4, j) the number of countries in which the fund invests.
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In the first period, investor ¢ chooses how to allocate its capital between a safe asset and
the J (i) equity mutual funds, and equity mutual funds invest in the equity markets of N
countries belonging to S(i,7). In the second period, portfolio returns are realized. Equity
investments pay a stochastic dividend that is specific to the country. A fund’s return thus
depends on the country weights in the funds’ portfolio. Investors and mutual funds maximize
the same objective, which is the investors’ utility.

Information and frictions in delegation are modeled as follows. In the first period, in-
vestors and mutual funds obtain information about the fundamental driving the stochastic
dividend. We assume that investors and mutual funds share the same information and the
same expectation formation process. Investors choose their portfolio allocation between the
safe asset and the equity mutual fund conditional on that information, but cannot decide
the mutual funds’ allocation between countries. Mutual funds are subject to a allocation
friction. We assume that a mutual fund is able to update its allocation rule conditional on
the new information only with probability p < 1. With a probability 1 — p, the fund does

not update its portfolio.

4.1 Country returns and expectations

An equity share held in country k = 1,.., K is traded at price () in the first period and
pays a stochastic dividend in the second period, Dy, so that the return is R, = %. We
log-linearize the dividends and the share price around the world’ averages D and @, and we
normalize D/Q = 1, so that the returns have a simple linear form:

Dy,

sz—kzl—l-dk—% (6)

with dy, = log(Dy,) — log(D) and g = log(Qy) — log(Q).

We denote the vector of log-linearized dividends by d = (di, .., dg,..,dx)’, the vector
of log-linearized asset prices by ¢ = (q1, .., qx, --,qx) and the vector of returns by R =
(R1, .., Rk, .., R)'. We assume that the log-linearized dividends are exogenous and follow
a Gaussian distribution: d ~ N(d,X), where d = (di,..,dy,..,dy)" is the vector of the
unconditional mean and Y is the matrix of variance-covariance.

Investor i and the corresponding mutual funds 7 = 1, .., J () share the same information
on the fundamental d. In the first period, we distinguish between the beginning-of-period
information of investor i, Z°, and their end-of period information Z¢. We assume that ¢ € 7,
since ¢ is an observable equilibrium variable. We denote by E'(.) = E(.|Z%) the expectations

conditional on Z?, the beginning-of-period information, and by E(.) = E(.|Z%) the expec-
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tations conditional on the end-of-period information. We have a relationship between the

expected returns and the expected fundamentals d
E'(R) =1+ E'(d) - E'(q), E'(R)=1+E'(d)—q (7)

We denote by V(.) = V(.|Z%) the variance conditional on Z¢, and by V(.) = V(.|Z%) the

variance conditional on Z¢. We denote by V% and V¥ the conditional variances of returns:
VE=V(R), VE=V(R) (8)

It will be useful to make the following assumption on the structure of learning:
Assumption 4.1 VF - VE << VE,

This assumption states that the change in the conditional variance of returns between the
beginning of period and the end of period is small compared to the conditional variance at

the end of period.

4.2 Investors

Investor i enters the first period with initial wealth Q' and invests a share @’/ in equity
fund j, 7 = 1,..,J(i), and the remaining share 1 — 237:(11) a*’ in a safe asset with return 7.
The decisions of the investor are taken after observing the new information Z*, but before
observing the country allocation of the fund.

In the second period, portfolio returns are realized and the investor consumes all remain-

ing terminal wealth R;Qi, where R; is the return on the full portfolio of funds:

J () abd az" Rz

Ry=D i = T (9)

z’ Z7
]12 1“J al

The vector a’ = (a*', .., a", .., a7 @) collects the fund shares, the vector Rg = (R;', .., R, .., R 7@ )

collects the fund portfolio returns.
Investors have mean-variance preferences and choose the fund allocation a’ to maximize

the mean-variance utility of one unit of wealth,

. A A J (1) N J (i) N ~ . T (1) N T (1) N
U'=FE* R; Z a’ |l +r|l-— Z a*’ — §V R; Z a’ | +r|1-— Z a*’ ,
Jj=1 Jj=1 j=1 j=1
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where E‘(.) and V(.) are defined as the expectation and variance conditional on Z*, subject
to the global return definition @D, taking the distribution of returns R; as given. As we will
see below, these returns depend on the funds’ country shares and on whether the mutual
funds updates their portfolio or not, which the investor does not know when deciding a’.

The results are summarized in the following Lemma:

Lemma 4.1 Total equity investments must satisfy

. BE(R)—r
E abl = % (11)
Jj=1 W

with V' = V(R;), and the optimal allocation to equity funds j a“J must satisfy, for all
j = 17 "7‘7(7;)}
- Ei(RW) -7 70
a’l = —2L " — Cov,, a*’ (12)
YV 7 ;

where V% = Cov(R}7, Ry — Ri7™) and Cov; ; = Cov(RS7, Ri7™) [V are constant terms,
and Ry~ =30 0 a™y' R/ ( ;ng»,#j ai’j’) the return of the full portfolio of funds that
excludes fund j.

Proof. See proof in Appendix ]

The allocation to fund j by investor ¢« depends on the expected excess return Ei(R;';j ) =
E'(R57) — r, with an elasticity that depends on the variance of the returns and on risk
aversion . It also depends on the hedging properties of fund j through the covariance
between the fund excess return and the rest of the investor portfolio. This term is fixed and

reflects the total equity investments across all mutual funds held by investor i.

4.3 Mutual Funds

In the beginning of period, we assume the share allocated by fund ;7 managed by investor ¢
to country k, which we denote by w,i’j , to be fixed to some predetermined value w,@j that is
conditional on the beginning of period information, Z'. At the end of period, after investor
i has decided her fund shares a’, each fund j = 1,.., 7 (i) allocates a*’ across the different
countries, either according to the predetermined fund portfolio shares w,i’j, or to updated
shares w}’* that take into account the investor’s information Z°.

More specifically, with probability 1 — p, the fund does not update the portfolio shares.

In that case, the shares remain fixed to the predetermined values wfj that are conditional
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on the beginning of period information, Z*.
With probability p, the fund updates its portfolio after observing Z°. In that case, fund

7 chooses the country allocation w,i’j that determines the fund portfolio return R;;j :

= Y wlRy=w"R (13)
keS(i,3)

wi’j is the share of mutual fund j’s portfolio that is invested in country k. The vector

w = (wh, ..,wi’j, .,wﬁ’ét)’ collects the country shares, where w)’ = 0 if k ¢ S(4,7). The
fund chooses w;” in order to maximize the same objective as the investor , subject to the
return definitions @D and , and to ZkNe S(ij) w,i’j = 1, taking the distribution of returns
R as given.

We denote the resulting optimal allocation by w®/*.

Lemma 4.2 The optimal allocation w™* is such that ai’* = w’*a™, the total investment

share of investor i that is channeled to country k through fund j, satisfies, for all k € S(i,j)

T 1 o
ay’ = (’y‘;)” " Covk’] Za” — ACov;? a™? (14)

where Vki’j = Cov(Rg, Ry — R;”J,;f), C’ov,i’j = Cov(Rk,R;;j*)/V,:’j and AC’ovfc’j =
(Cov(Ry, R;’i_) — Cov(Ry,, Ri7)) JVi are constant terms, and R;’i_ = wwstk wy! Ry ) (1—

wz’j ) is the return of the fund portfolio that excludes country k.

Proof. See proof in Appendix[A.2] m

The first two terms of this equation resemble ([11). The optimal share of investor’s
wealth allocated to country k through fund j, a;j’j , depends on the expected excess return
of country k E*(Ry) — r, with an elasticity that depends on the variance of the returns and
on risk aversion . It also depends on the hedging properties of country k with respect to
the the rest of the investor’s portfolio through the covariance between the country excess
return and the rest of the investor portfolio. This term is fixed and reflects the total equity
investments.

An additional term depends on the hedging properties of country k& with respect to the
investor’s exposure to fund j, a*/. This term is proportional to a*’, and it depends on
—AC’ov,i’j , which can be interpreted as the fixed part of the share of the fund’s allocation a*’
that goes to country k£ to hedge this exposure. Note that, when the investor increases the
allocation to fund j (a*/ increases), the exposure to the rest of her portfolio decreases (1—a*’

decreases). As a result, this fixed share, —AC’OU,Z’j, depends negatively on the covariance
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between the excess return of country k and the return on the rest of the fund’s portfolio,
but positively on the covariance between the excess return of country k and the return on
the rest of the investor’s portfolio. Less of the capital that is allocated to j goes to country
k when country k is a bad hedge to the rest of the fund’s portfolio, and more of it goes to

country k when country k is a bad hedge to the rest of the investor’s portfolio.

4.4 Asset demand

Combining Equations and , we can describe the asset demand by investor ¢ that
intermediates through fund j for each country k € S(i,j). We define the expected share of

wealth invested in country k, conditional on Z¢, as ai’j = u?,i’ a7, where w;’ = pw; bir 4 (1-—
P)wy, "7 is the expected fund allocation to country k. These flows depend both on the share
allocated to the fund a*’ by the investor and on the expected fund country allocation wk’J
The final allocation to country k from investor ¢ through fund 7, ak’j = wk a®l | is then given
by

i = pa + (1 - o (19

where a; "I is given by Equation , H)Z’j is predetermined, and a*/ follows Equation (11]).
If we take into account the fund’s optimal setting of the default portfolio shares, we

obtain the following characterization of capital flows as a function of expectations:

Proposition 4.1 Define the excess return news as the end-of-period updates in the return
expectations: E'(ry) = E'(Ry)—E'(Ry), E'(ri) = EY(R:)—E'(RL7) and E'(¢}) = EY(RE)—
E’(R;) We assume that Assumption 18 satisfied. In that case, the share of investor i ’s

wealth that is channeled to country k through fund j can be written as:

. Ei
ay’ :pﬁ } Excess Return
k i,]
YV
Ei(yii
+(1— >E:EZW) ’ygf”j) } Co-ownership
EZ
- ACovk’]% } Hedging (fund-level)

— Covk] (tz,)) —(1-p) ( = k__Cov™l — COU;CJ) % } Hedging (inv.-level)
+ E(ay) (16)

where 5\0;)? = Covy) — Cov I ACov}’, E(ay’) = @) — ACov’Ei(a™), @’ = (E'(Ry) —
)7V’ =Cov? (B (Ry)—r) /A V" fdel( ) = (B (Ry7)—r)[7V* =Couv’ ’J(E’(RZ)— r)/AV!
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are constant terms.

Proof. See proof in Appendix |

Capital flows to country k through fund j is equal to the ex-ante capital flow expectations
E (afc’j ), plus the contributions of the return news. The portfolio friction, measured by p,
influences only the latter, because the excess return news are, by definition, not known at
the beginning of period, when the default shares are determined.

As apparent through the first line in Equation , capital flows to country k react to
country k’s return news E’(ry,), but these capital flows are less elastic in the presence of the
friction (p < 1). This is because channeling more capital flows to country k& when the return
E'(ry,) increases can happen only if the fund reallocates its portfolio shares towards country
k, which is less likely when p < 1.

The second line corresponds to the co-ownership spillovers. It shows that, in the pres-
ence of portfolio frictions (p < 1), capital flows react to fund j’ return news E'(r;7). To
understand, suppose that p = 1, so that there is no friction. In that case, the fund offsets
any capital inflow into the fund that is unrelated to country k’s returns, and that term
disappears. For instance, if the investor expects higher returns in another country &’ from
the fund portfolio, she will increase her allocation to the equity fund a7 as E*(r}?) > 0
(see Equation (12])). If the equity fund does not update its information, then these extra re-
sources will be channeled to country k according to its default weights, generating spillovers.
But if the equity fund updates its portfolio, then it will increase the share that goes to
country k’. This portfolio reallocation offsets the mechanical flow to country k due to the
increased investment in the fund. If p < 1, then some of the funds destined to &’ end up
in k. This spillover is positive whenever the “default” portfolio share w,’;j is positive. Since
funds typically don’t take short positions, these co-ownership spillovers are positive.

The third line shows that capital flows to country £ also depend on fund j’s return update
E'(ri7) through the fund-wide hedging term. This term is independent of the portfolio
friction p. Indeed, these spillovers arise automatically from the optimal “fixed” part of the
portfolio share, which does not depend on new information. The co-ownership spillovers
arise from the part of the portfolio share of k that is truly “sticky”, i.e. the part that would
be adjusted in the absence of portfolio stickiness!|

The fourth line corresponds to the investor-wide hedging. This hedging is affected, to
some extent, by the portfolio friction as the second term shows. However, as we will see, this

term can be neglected under some conditions. Indeed, when investors get a positive news

"Here, Assumption ensures that the “fixed” part of the portfolio shares, which depends on the ratio
of the conditional covariance to the variance, is invariant whether the fund updates its shares or not and
that the default shares are not significantly affected by any precautionary behavior.
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on the global return Ei(t;,), they increase their equity investments globally, and updating
funds adjust the allocation to country k to hedge the new equity investments. But, since
the allocation to fund j responds to total equity investments as a result of hedging, then the
allocation to country k of non-updating funds responds to it as well. An inefficient hedging
arises only to the extent that hedging with respect to investor-wide investments is different
at the country and fund level.

According to Proposition , the share of wealth invested in country k& by investor @
through fund j, ak , can be decomposed into a term that depends on the expectation on the
country-k return, a term that depends on the expectation on the fund-j return, a term that
depends on the expectation on investor-i return. As a result, the surprise capital flows to
country k by investor ¢ through fund j can be written as a function of the surprise expected

returns:

Corollary 4.1 Equation[16] yields

N A YR
ay — E'(ay

) %,J 1% 5,0 T80, N %
Ei(ay”) =0  Ey(re) + 0y By (ry!) + 6,7 EX(vy) (17)
k

5;@] , 52’j and QZ’j are the elasticities of capital flows to the country-specific expectations, to the

fund-specific expectations, and to the investor-specific expectations. According to our model,
these elasticities are 817 = p/yViI Ei(al’), 627 = —[Cov,’ +(1—p) (Coviiay’ | E'(a™7) — Covy”)]
/AVIE (al?) and:

0! = — ¢ ACovy? (18)

with 1! = (1= p)aif [\VH B (a9) B (a}?) and 6} = 17V B (0},
The first term, né’j , captures the co-ownership spillovers while the second term, ¢f€’j ACovz’j ,

captures the hedging spillovers.

4.5 Aggregate capital flows

Consider total capital flows to country k = 1,..,N. These correspond to the sum over
all investors and mutual funds i = 1,..,. M, j = 1, J(i): Ay = Zf\il 37:(’1) A;’j, where
Ay = a0 is the total flow from investor-fund ¢ to country k. We will focus on a, = A /S,
the share of total wealth Q) = Zf\il Q) that goes to country k. We have

M J(%

Z Z _ak (19)

i=1 j=1
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The share of global wealth that is invested in country k is an average of the individual shares
ak , weighted by the investor contribution to total wealth.
We now focus on the unexpected investment share to k, scaled by the expected share,

and show that it relates to the investor-level unexpected investment shares to k:

“’“ _ Zak Z —El ‘)L’f ) (20)

where o7 = E'(a}?)/ ZJ @) Ei(a)’) = F'(A}")/E'(AL) is the ex-ante share of fund J in the
investments of investor ¢ to country k, and o} = Zf:(? Ei(ai)i ) oM, Ei(a})Q =
Ei(AY)/EY(A}) is the ex-ante share of investor 4 in the total 1nvestments to country k.
We used the fact that, because the Qs are known in the beginning of period, E(a;) =
SM 2‘7(2) 2 Fi(ab7). As a result, surprises in capital flows are due to surprises in wealth
allocation, not to surprises in wealth (funding), which has been the focus of the literature
thus far. These fund-level surprises weigh more when the fund’s average flows to k are
relatively large.

Finally, it will be useful to decompose aggregate capital flows to country £ into a portfolio
reallocation component Aak(that results from the reallocation of equity to country k& from
other countries), and a portfolio growth component Aa (that results from the growth of all

equity investments):

ap — E(ay) ar— E(axy) a—E(a) a— E(a)

Fa) B B B 2

where a = A/Q), with A representing all the equity investments A = Zszl Ap.

4.6 When Are Co-ownership Spillovers Inefficient?

Notice that, because the country-level and the portfolio-level expectations may be correlated,
the funds received by country k through the co-ownership spillovers are not necessarily
inefficient. At the limit, if all expectations are identical, capital flows generated by the co-
ownership spillovers may still be related to expectations about fundamentals that are relevant
to country k. It is therefore important to distinguish between the common component of
expectations and their country-specific components. We thus make the following assumption

on the structure of expectations:
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Assumption 4.2 We assume that expectations E'(ry,) are equal to the sum of a global com-

ponent W' and an idiosyncratic country-specific one . :
E'(ry) = W'+ 1 (22)
with E(1}) = 0, Cov(li,, W*) = 0 and Cov(li,1i,) =0 for all i and and k # k'

Under Assumption , Wt can be then be estimated as the simple average across countries
of investor i’s expectations: W ~ ,C(”
residual: I = E'(R},) — E(R;) — W'. Therefore, the portfolio return expectations can be

decomposed into a global and a “granular” component:

5 2 kesq B (k) — E'(ry,)] and [} as a country-specific

Ei(rt) =T 4+ W (23)

where the granular component I'*7 is by construction the weighted average of the local

components:

e 3 () B0 = 3 29

keK(i.j) keK(i,f)

where I = (I} )exci.;) 1 the vector of local components.

We can also decompose the investor-wide portfolio return expectations:
E'(e)=T"+W' (25)

where the granular component I' is by construction the average of the local components,

weighted by the country shares at the investor level:

K

I = Z (wk - —) E'(ry,) Zw}C = '[! (26)

k=1

where w' = (w?, .. w,i, ., wh)' is the vector of country shares at the investor level, with

i J@) i,
W = 2= 1) akj/Z Zkes(i,j) a,’
We also make the following technical assumption:

. . M . . K .
Assumption 4.3 Define x} = “7(1) oaid oy = M oixl and x = Y, opwy, with

or = E'(ay)/E'(a) the ex-ante share of country k in the total equity investments. For all
i=1,.,M and for allk =1,.,K, Y7 o}/ (0;7 —00)T%9, S ok (B8] — Bl oM, oh(6) —
Or) <ZJ(Z ll'f’jri’j)? Zi\il Uk(ez )T, Z —1 04(05,—0K) W, Zk 1 0%(Br—B)lk and Zk:l ok (0 —
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)Ly converge to zero faster than Zkes(ij) w,i’jlf;.

This assumption ensures that the granular residual remains relevant while allowing us to
make useful approximations.

Using the model-implied investor-level capital flow surprises , the definition of aggre-
gate capital flows and their decomposition , the surprises in investor- and fund-level

capital flows can be written as follows:

Proposition 4.2 We assume that Assumptions and [4.5 are satisfied. In that case,
Equation (20) can be written as:

a, — E(ay) Moo MG
i=1 i=1 j=1

/

Aoy
M
+© (Z (W + m) (27)
i=1
Aa
where o}, = 371 Wahai oM EZ(ak)QZ = E'(AY)/E(Ay) is the ex-ante share of

investor i in the total flows to country k: and o' = E*(a’)Q/EY(a)Q = EY(AY)/EY(A) is the

ex-ante share of investor i in total equity investments.

Proof. See proof in Appendix

By construction, for a given investor, W* and I'" are common terms that affect all the
funds in the same way. They thus determine portfolio growth Aa. Portfolio reallocation
Aay, depends on li — T, which is the excess return of country k relative to the whole
investor portfolio, through a return motive (3). It also depends on I'*Y — I'*| which is the
excess return of fund j relative to investor ¢’s portfolio, through a hedging motive and the
co-ownership spillovers (subsumed in d;). Finally, it depends on the extent to which the
elasticity of country k capital flows to the common shocks, Oy, differs from the average ©.
This component can be neglected when the elasticities are homogeneous across countries.

We can compare the effective equilibrium capital flows to the “frictionless” capital flows
that would hold in the absence of portfolio friction. Note that capital flow reallocation
under-reacts to [%, the expectations that are specific to country k, as 3 is lower than its
frictionless value (with p = 1). On the opposite, capital flow reallocation over-reacts to the
the granular residual of expectations I/ as compared to their frictionless value, due to the

co-ownership spillovers that affect d.
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While portfolio reallocation is clearly affected by the friction, it is not clear that portfolio
growth is. Indeed, portfolio growth reacts to the common component I'* 4+ ¢ through several
channels: the reaction to the country expectation (with an elasticity ), the reaction to the
fund expectation (with an elasticity ;) and the reaction to the investor expectation (with
an elasticity ). As a result, it is not clear whether there is an over- or an under-reaction
to that component.

To go further, we make the following symmetry assumption:
Assumption 4.4 Foralli=1,..M, j=1,..,7(i) and (k, k') € S(1,7)?, k # k:
(a) E'(Ry) ~ E'(Ry);

(b) Cov(Ry, Ri~) ~ Cov(Ry, RE7™) and Cov(Ry, R, ) ~ Cov(Ry, R}%,);

M T Ei(Ai,j) Bt (AT i i ij i i
(c) >, j=(1) (Ei(Akk) - E(z‘(A))) ptd =0, where p = 35, o w wy? for all ! €
(AR

Assumption requires that two countries in a given fund (a) have close enough ex-ante
return expectations and (b) close enough hedging properties with respect to the fund and
the whole investor equity investments, and (c) that fund-level elasticities do not co-vary
systematically with the share of a given fund in the total flows to the country (for instance,
funds that invest more in the US do not have higher or lower elasticities).

We then derive the following corollary:

Corollary 4.2 We assume that Assumption [{.4 is satisfied. In that case, the coefficients

are homogeneous across countries: B >~ B, 0p =6, mx =1, 0, >~ 0, and O ~ O. Besides,
(i) B is decreasing in 1 — p, § is increasing in 1 — p and is positive for a large 1 — p,
(i) © is independent of p,

(iir) B/n=p/(1—p).
Proof. See proof in Appendix |

Assumption [£.4] allows us to equalize the elasticities across countries. In that case, the
third term in Equation disappears. It also allows us to draw some implications on the
role of the friction (results (i) to (iii)).

When p < 1, the elasticity of capital flows to the investors’ country expectations, 3, is
lower than what it would be in the optimum (with p = 1), which means that the response
of capital flows to the country-k specific expectations is too sticky as compared to the

frictionless benchmark.
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It is different for the granular term. Indeed, capital flows responds more positively to the
granular component when the portfolio becomes more sticky (when p decreases). If 1 — p is
large, the co-ownership spillovers dominate the portfolio reallocation and d becomes positive.
In that case, a larger 1 — p increases 9, and the granular component generates extra capital
flow volatility. Therefore, as p declines (as portfolios becomes more sticky), the contribution
of the country component of expectations to the country capital flows declines, while the
contribution of the granular component increases.

Interestingly, the reaction to the common component of expectations, © does not depend
on the friction and is equal to the optimal response. As a result, the comovement in capital
flows across countries belonging to common portfolios increases when p declines, and this
is due to the granular component of expectations, and not to the global component of
expectations. In other words, capital flows to country k due to portfolio growth Aa are
unaffected by the friction. The friction affects capital flows to k only through portfolio
reallocation Aak.

The last result states that the ratio of § over n, that is, the elasticity to the country
expectations over the co-ownership spillover coefficient, provides an approximation for the

strength of the friction.

5 Identification

The purpose of this section is to identify the parameters § and ¢§. It will be useful to
disentangle the contribution of n and ¢ to ¢, as the latter is related to the efficient hedging
reallocation while the former is related to the inefficient co-ownership spillovers. This analysis
will also lead us to re-evaluate and interpret better our preliminary empirical results of
Section [3] We will use these estimates to quantify the contribution of co-ownership spillovers

to capital-flow reallocation in the next section.

5.1 A Mapping from Model to Data

We now add time subscripts and approximate surprises in returns at the country, fund, and

investor level as follows

El(rs) =1+ Ei(diss1) — E'(drss1) — @rs + E'(qrs)
Ef(?”?ﬁﬂ) =1+ Ez<d$,{;+1> - Ei(d;,]w;+1) - q;:; + EZ(Q;]t)
EZ(I‘E,M) =1+ EZ( ;,t—%—l) - Ei(D;,t—i-l) - q;,t + Ei(q;,t) (28)
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where we used the approximation of returns @ with di 11 = log(Dgi41) — log(D), g =
log(Qr.:) — log(Q) are the log-deviations of dividends and asset prices at the country level

from their average, d il = Zk 1 wktdk ++1 and qp 1 = Zk 1 wthk ++1 are the fund-specific

J6) A g JE) AP
weighted averages, and o}, = > 1 de’tﬂ and q;, 1 = Y5 SHIPE] qp ++1 are the
im

investor-specific weighted averages.

5.2 Allocation-level regressions

B _Fi(ghd
Noting that Z£ (e

Ei(a?)
7] ,L?]

wyas”, using the return expressions and the homogeneity of coefficients, Equation

can be approximated as log(akt) log(EZ(akt)), and that aiﬂjt =

can be rewritten as:

log(w;}) = BE;(digs1) + Mes + A7 + N + €2 (29)
with
Mot =—PBare+B+0
/\zit’j :5[E§(d§;§+1) - qpt] +0[E;( ;,t+1) - q;,t] - log(ai’j)
N == BIE (digr1) — E'(qre)] — OB (dy7 1) — E'(qp0)] — O1E*(0),,41) — E'(a;,,)] +og(E'(a;?))

Mkt are country-time fixed effects that capture the impact of country-k asset prices, \! are
fund-time fixed effects that capture the effect of the investor’s expectations relative to her
whole portfolio and the the fund’s portfolio, and of the share of the investor’s wealth invested
in the fund, )\;’j are country-investor-fund fixed effects that capture the impact of investor
ex ante expectations on country £ and the impact of investor ex ante expectations on j’s
portfolio. The component of capital flows due to the expectations on country k is SE! (dy+1)-
Finally, ezjt is an error term.

This expression enables us to identify 5. To do so, we can estimate a slightly modified
version of Equation (29) where E!g;"¥** proxies for the expected dividends at the country
level E}(dy11). This allocation-level regression corresponds exactly to Equation and to
the analysis summarized in Table 2] Therefore, we can conclude that 3 is 2.3% or 3.2%,

depending on whether we consider all funds or active funds only.

5.3 Fund-level regressions

Similarly, noting that ai’/ = A/’ /Q, with Azjt the total capital invested by investor i in
country k through fund j and Q! the total wealth of investor i, and aggregating Equation
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(17) at the fund level, we can write:

log(A{’) = (B+0)E{(d} 1) — (B+0)aut + X + A + ¢/ (30)
with
)‘i :e[Eti(d]ia,tH) - Q;J,t] + log(Qi) +B+9
AT == (B O)[ENdy ) — ENqh)] — O[E (0 1) — E'(q)411)] + log(E'(a;”))

Al are investor-time fixed effects that capture the effect of the investor’s expectations rela-
tive to her whole portfolio and of the investor’s wealth, A\ are investor-fund fixed effects
that capture the impact of investor ex ante expectations on j’s portfolio. ﬁE;‘(d;Jt +1) is the
component of capital flows due to the expectations on the specific countries in the portfo-
lio, but aggregated at the fund level, and §Et’(d;]t +1) represents the spillovers arising from
expectations on the other countries in the portfolio. We cannot account for q;’i through the
fixed effects, so we add it as a control. Finally, e}jt is an error term.

We can use this expression to identify 5 + . To do so, we estimate a slightly modified
version of Equation (30), where Ejgl™*¥**" proxies for the expected dividends at the fund
b
proxy for the log-deviation of equity prices from their average. This fund-level regression

level Ei( ;Jt +1), and the log-change in the fund-relevant equity price Alog(@,7}) and its lag
corresponds exactly to Equation and to the analysis summarized in Table . Therefore,
we can conclude that 5+ ¢ is 29%, which corresponds to our preferred estimate of Column
(4). Therefore, § = 27%, if we use the previous result that g = 2.3%.

Disentangling portfolio and co-ownership spillovers However, remember that § re-
flects both the hedging spillovers and the co-ownership spillovers, as highlighted by Equation
. In order to disentangle the hedging spillovers from the co-ownership spillovers, we need
to identify ¢ACov, the part of § that is due to hedging. Using a measure of ACov®/ at the

fund level, we can estimate the following modified version that includes an interaction term:
log(A}) = (B + ) E;(dyt 1) — 9ACOU™ Ei(dy) = (B+0)gi3 + X + N+ (31)

where ACov® is the weighted average of ACovz’j at the fund level. The spillovers arising

from co-ownership are given by 7 while the spillovers arising from hedging are given by
dACov™,
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(1) (2)

log(A;7)  log(4}”)

VARIABLES All funds All funds
EZ(g}];,next year) (0.377%%*
(0.046)
v 0.51 1%+
(0.101)
Ez‘(glj;,next year) _ %'J 0.364°+%*
(0.047)
ACov}? 4 13THFR 4 096% K

(0.826)  (0.825)
ACouvy? x Ej(ginextyear) . 755%1% 0. 754+
(0.201)  (0.200)

Alog(Qy”) 0.011%%  -0.011%
(0.004)  (0.004)
Alog(Q)) J0.013%F% (.01 3%

(0.004)  (0.004)

Observations 3,878 3,878
R-squared 0.082 0.084
Fund FE Yes Yes
Investor-time FE Yes Yes

Standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

Table 3: Spillovers due to Portfolio Reallocation and Co-ownership

Note: The dependent variable in Columns (1) and (2) is the log total capital invested by investor ¢ in fund

j on month ¢. Columns (1) and (2) report results for regression Equation (32). Standard errors

Driscoll-Kraay standard errors with 5 lags.

Substituting the variables with their empirical counterparts, we obtain an extension of

Equation that includes the interaction of our measured AOO"UZJ with the aggregate
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expectation of GDP growth in the following regression:

In (A?]) — (5 + n)EZng)Z?ext year QﬁACOUi’j % Etiglj)':?ext year

+%ACovy” + 71 Alog(Q),) + 12 Alog(Q),_1) + Ap + A + €7 (32)

The additional interaction term allows us to distinguish the portfolio reallocation spillover
parameter ¢ from the co-ownership spillovers parameter n. Appendix provides details
on how we compute ACOU,i’j . ACov!” is then a average of AC’ov,i’j weighted by the portfolio
shares. The summary statistics of ACov* are shown in Appendix . Note that, because
portfolio shares vary over time, AC’ovZ’j is time-varying. We thus need to include the linear
term ACov}” in the regression.

We present the results in Table In Column (1), the interaction term appears to be
significantly negative at -0.75, which is consistent with the model and implies ¢ = 0.75.
Portfolio reallocation spillovers are therefore at play: investors do consider the covariance
of returns and the potential for risk sharing (when ACov is negative), as well as arbitrage
opportunities (when ACov is positive) when reacting to their expectations. Note that we
face the same potential confounding factors as before, namely, asset supply shocks among
the countries in which the fund invests, and general equilibrium effects that mitigate the
coefficient of Efggj?e’(t Y We are not worried about the identification of the interaction
term, because the identification is driven also by fund-specific variation in the covariance
term ACov"I. However, the linear term E} gi:?eXt Y4 is subject to these confounding factors.
Therefore, we use the super-granular residual ’yf’j, which is, as explained in Section , less
subject to these confounders, and report the results in Column (2). Note that we add
Ej(girextyear) — 47 as an additional control, so that the interaction term remains well-
identified. The coefficient of ;7 is higher than the one identified in Table . This implies
that 8+ n = 0.51, so that n = 0.51 — 0.02 = 0.49, or n = 0.51 — 0.03 = 0.48, depending on
whether we use the coefficient of 3 estimated for all funds or for active fundsf]

Using our estimates of 5 and 7, we can get an estimate of the portfolio friction parameter
p. To do so, we apply Corollary [£.2]s prediction that 3/n = p/(1—p). This yields p = 8/(n+
B) = 0.023/0.51 = 0.045. This means that mutual funds update their portfolios every 22
months on average. If we consider only active funds, then p = 5/(n+ ) = 0.032/0.51 = 0.06,
which means that active funds update their portfolios every 16 months on average. As a
comparison, Bacchetta and van Wincoop| (2017)) estimate that p = 0.04 using a model with

a Calvo-type portfolio friction. This implies a an average portfolio updating span of two

8The fact that the estimated n = 0.49 is larger than the estimated § = 0.27 is consistent with the fact
that the estimated ¢ is positive and that ACov;” is positive on average (see Appendix .
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years, which is close to our estimates.

6 Quantifying Co-ownership Spillovers

In this section, we quantify the contribution of co-ownership spillovers to portfolio realloca-
tion Aay. Indeed, Corollaryhas established that portfolio growth is typically not affected
by portfolio stickiness and that co-ownership spillovers are typically not relevant for portfolio
growth. We combine the insights of Proposition and Corollary to write the following

decomposition of portfolio reallocation:
Aay, =l — dACovT), + T (33)

with

M
= ol — 1Y) (34)
=1

M

70)
Ty => oy o (T —T7) (35)
i=1 j=1

Equation (33) provides a decomposition of capital flow reallocation to country k (as
a share of total portfolio reallocation) into the contribution of the country-specific excess
return 31, the contribution of hedging —#ACovT', and the contribution of the co-ownership
spillovers nl'y. Because capital flows reallocation have many drivers besides expectations on
GDP growth, we call Aay, the expectation-driven capital flow reallocation.

Our model shows that the co-ownership spillovers are inefficient as they arise only in the
presence of portfolio stickiness (p < 1). The data suggests that portfolio stickiness is perva-
sive, confirming a hypothesis that has been previously made in the theoretical literature and
widely documented empirically. It is therefore highly relevant to evaluate the contribution
of this friction to expectation-driven capital flow reallocation. Importantly, as Equation ((33))
shows, co-ownership spillovers impact capital flows through the coefficient 7, which we have
estimated in the previous section, and through the granular term I'y. 'y is a measure of the
granular expectations relevant for country k. It is an average of the fund-specific granular

residuals, weighted by a,i’j , the contribution of the fund to the capital flows of country k.

We can estimate nl'y using the data. I'” is proxied as I = 37, x5y wp} [Ejgpst Yo —
s next year i,j i - . i o K i i next year
ZkelC(i,j) Etgm /K } , and I} is proxied as I} = Zk:l Wi 4 [Etgk,t

K ] t . . ; t
Y1 Elg YK } . To measure expectations, we use the growth expectations Ejg, " Y.
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However, since we have many missing expectations, we expand the expectation data as much
as possible by imputing expectations when we do not observe them. To do so, we fit an ad
hoc expectation process to our data and impute fictitious expectation data when that data
is missing. See Appendix for details.ﬂ crzk can be estimated as the average share of fund
j in the total investment in country k: ZtT:l A;Jt / ZtT:l A+ We can then use Equation ([35))
to compute an estimate of I'y ;. Finally, the parameter 1 has been identified in Section [5| to
be equal to 0.49 on average. We can then identify the contribution of co-ownership spillovers
to the aggregate capital flow reallocation.

To compare these co-ownership spillovers to the total expectation-driven reallocation
to country k, we compute also the expected return term BAZIM, where l~k,t is computed
as Iy, = Zi‘il o}.(l;., — T) and where 8 = 0.023, as in our estimation. We also take into
account the hedging term —pACovATl'y;, where ¢ = 0.75, our estimate, and ACov = —0.07,
the average of ACov® across all funds. Then, according to Equation , the innovation
in the expectation-driven capital flow reallocation, Aakvt, is the sum of the excess return,
hedging and co-ownership components. The contribution of Bik,t, —¢pACovl'y, and nl'y, to
the variance of these expectation-driven flows is given in Table

First, consider the upper part of Table [ which focuses on the variance of expectations.
The variance of the idiosyncratic, country-specific expectations, Zkﬁt, is larger than the vari-
ance of the granular term I'y;. The cross-country average of the latter is .91, about nine
times higher than the average of the former, at .11.

Now consider the lower part of Table [4, that describes the contributions of the different
components to the expectation-driven capital flow reallocation. Because f is low relative to
7, the co-ownership term has a much higher contribution relative to the excess-return term:
co-ownership spillovers explain on average 93% of the variance, and the excess return term
explains 6%. This means that co-ownership spillovers explain more than one tenth of the
reallocation in capital flows due to expectations. The hedging component is almost irrelevant
at 1%.

9Because there are some countries in which investor ¢ invests and for which we do not have expectations
. i,j i, ¢ next year ¢ next year ; j g
(real or imputed), we use the formulas Ty =37, o ;o wpy [Etgk’t 2 ken(ig) Bt /K%, and
i K i i next year K i next year i . . .
Ty = 2 kentiy Whe | Bty = Dkent) Bty /k"|. where k(i) and k(i) are the set of countries for
which we observe investor i’s expectations or impute expectations, at the fund and investor level. The

estimated co-ownership spillovers will thus be under-estimated. Our estimates of the variance of I' ; will
thus be conservative.
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Expectations

Variance V <l~kt> V(Tke)
Value 91 A1
17,1.82] .03,.21]
Implied capital flows
Coeflicients 6] i —pACov
.023 .49 —.052
Variance % (ﬁik,t> V() V (—pACouvy,)
Value .0005 .0142 .0002
.0001,.0012] .0019,.0308] .0000,.0004]
Contribution 6% 93% 1%
[1%,13%] 186%,98%) .9%,1%)
Variance V (Bikt + nfkvk7t> V(nlet —nlkre) V(—=pACouvy,)
Value .0023 .0128 .0002
.0002,.0059] .0018,.0290] .0000,.0004]
Contribution 19% 80% 1%
12%,54%] [46%,97%] [.9%,1%)]

Table 4: Variance decomposition of expectation-driven capital flow reallocation

Note: We report the average variances of expectations and implied capital flow reallocation across
countries, as well as the 10" and 90" percentile (in brackets). The contributions are the ratio of the

variance to the total variance of expectation-driven flow reallocation.

Panel a) of Figure [1| shows the variance decomposition of expectations-driven flow reallo-
cation for Emerging, Advanced, Small and Large countries. We define a country as “Large”
when its average share in portfolios is in the top quartile (i.e., higher than 3.5%). The Large
countries include the United States, the United Kingdom, Japan, Germany, France, Switzer-
land, the Russian Federation, South Korea, China, India, Mexico, and Brazil. Interestingly,
the contribution of the excess return component is slightly larger for Small economies, both
Emerging and Advanced. For these countries, the contribution of this term is 7% on average,
against 3% only for Large countries.

Note however that the large countries’ granular term may not necessarily only reflect
spillovers from other countries, because the granular term is precisely driven by the expec-
tations about large countries. For instance, the investments of a fund in China could still

reflect the expectations about China’s growth even though the fund is inactive, just because
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Figure 1: Variance decomposition of expectation-driven capital flows
a) Implied capital flows

Advanced, Large Advanced, Small

Emerging, Large Emerging, Small
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o
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b) Implied capital flows (adjusted)

Advanced, Large Advanced, Small

Emerging, Large Emerging, Small
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I Excessreturns [ Co-ownership spill. [ Hedging

Note: Panel a) represents the contribution of the variance of ,Bik,t, L'y and —¢pACouvy ; to the variance of
implied capital flow reallocation. Panel b) represents the contribution of the variance of Blx ¢ + nI'k k¢,
Mgt — Nl gt and —pACovy ; to the variance of implied capital flow reallocation.
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the expectations about China have a non-trivial impact on the aggregate expectations that
drive capital flows to the fund. We thus subtract from the granular term I'y; the following

term:

M
Dhger = Z Uzi,tw?;,t(li,t —T}) (36)
i=1
This term reflects the impact of the investors’ expectation on country k through the gran-
ular term. This term should actually be associated to the excess return term, not to the
co-ownership spillover term. We thus compute a diminished co-ownership spillover term:
Aaz‘; = NIkt — Tkre), and an augmented excess return term: [th — Bl + nTkps. The
average contribution of the diminished co-ownership term is lower, at 80%, but the range
of both the excess return and the co-ownership terms has also expanded, as we can see in
Table , because it is relevant only for large countries. In Panel b) of Figure , we can see
that the relative contribution of the co-ownership term becomes relatively smaller in Large
Advanced and Emerging economies (from 96% down to 61%), while its relative size increases
only slightly for Small countries (from 92% to 86%).

The role of co-ownership linkages Using the definition of Fi’j and T}, we can notice

that Fi’j — T is a weighted average of the idiosyncratic expectation shocks:
Iy T =Y Awgil,
k=1

where sz’i = w;]t — wj,, is a relative allocation. It is the difference between the country
portfolio share in the fund and in the full investor portfolio. What makes this term relevant
is therefore the extent to which the fund portfolios are concentrated relative to the investor’s
portfolio.

The granular component that is relevant for country k& can then be written as

K M J(3)
_ i i 4, i,J
e = Z Zl x Z Gk,tak,tAwk/,t
Jj=1

k'=1 i=1

= Z Z O AWp o ol 4 (37)

k'=1 i=1

The investor ¢ expectations about the countries that are co-owned by the same funds that
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invest in country k, li/,t are weighted by the following weights
Awy, oy = Z aZ’iAw;’{t (38)
j=1

Awp 1, is a measure of the potential contribution of country & to the co-ownership spillovers
to country k. It is a weighted average of country k”’s relative allocations across investor i’s
funds, where the weights are represented by the importance of a given fund in the total flows
of investor i to country k. It thus reflects the co-ownership linkages between country k£ and
country k&’: investor i’s idiosyncratic expectation shocks on country k' will matter to country

k if the funds managed by ¢ that invest in country k also invest a large share in country &’.

Country granularity versus investor granularity The idiosyncratic expectations l}:%t
are both country-specific and investor-specific. We therefore decompose them between the
average country-specific component of expectations across investors for country k, lp: =
(3o, 1i,)/M and their investor-specific component If , — I,;. We can then decompose the
granular term into a term that is driven by “country granularity”, and two terms that are

driven by “investor granularity”:

K
I'iy = E Awy o 1l 4

k'=1
.
~~
t
oy
K M K M 1
+ § E ot (AW gy = Dwppre) (G — i) + E Awg E (Uk,t - M) (e =l t)
(. ~ 2
F;C?:Ltvestor

(39)

where Awy ¢ is an average of the co-ownership linkages between country k and country
k" across all investors, weighted by the importance of a given investor in the total flows to

country k:

M
Awhk/’t = (Z O-Iic,tAwlic,k’,t) (40)
=1

The first term in Equation shows that aggregate expectation shocks on country &' Iy 4,
or “consensus expectations”, will matter to country k if the funds that channel a large share

of country k investment in general also invest a lot in country &' (if Awy ¢ is large). We
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Figure 2: Variance decomposition of expectations and co-ownership spillovers
a) Expectations b) Co-ownership spillovers

o-

I Consensus expectations
B nvestor-specific expectations

Note: The figure represents the relative contributions of consensus expectations [ ; and investor-specific
expectations [} , — Ik, to expectations [} ;, themselves (Panel a)), and to co-ownership spillovers (Panel b)).
In Panel a), the contribution of consensus expectations I ; to expectations l}. + s measured as
V(lk7t)/V(l}€7t), apd the contribution of investor-specific expectations l}lm — I+ to expectations l}w is
measured as V(l}m —lkt)/ V(i ¢)- In Panel b), the contribution of consensus expectations to co-ownership
spillovers Ty, ; is measured as V(I Yy V(T ), and the contribution of investor-specific expectations to
co-ownership spillovers Ty ; is measured as V(T}"y°**") /V (T}, ,).

refer to this term as the “country granular component” because its importance is driven by
the granularity of countries’ portfolio shares. Investor-specific expectations about country
k', Ui, — g, will matter when the investor manages portfolios that are relatively more
concentrated towards country k' (when Awj ;. , — Awyw, is large), as the second term
shows. They will also matter when the investor’s contribution to country k capital flows is
relatively large (when o, , — 1/M is large), as the third term shows. The second and third
terms thus constitute the “investor granular component”.

Figure [2| shows the relative contributions of consensus expectations I, and investor-
specific expectations l/i,t — I+, to expectations l,i.vt themselves (Panel a)), and to co-ownership
spillovers (Panel b)). The variance of I}, is due for almost equal shares to the consensus
and investor-specific components. However, the contribution of investor-specific expectations
to capital flow reallocation is reduced to less than 10%. As shown by , the
aggregate relevance of idiosyncratic shocks depends on the nature of the distribution of the
shares. In our context, the aggregate relevance of consensus expectations depends on the
nature of the distribution of Awy ;. If the shares Awy ¢ are granular, that is, if some
countries have disproportionate weight in portfolios, then their country-specific expectation

lpr+ will matter to co-owned countries. Similarly, for the investor-specific expectations to
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matter, it is not enough that they are volatile. It is also important that the weights of
investor-specific expectations (o7, ,(Awj, o , — Awp g o) and Awy p4(0,, —1/M)) are granular.
The sufficient statistic for the aggregate impact of idiosyncratic shocks is the variance of the
weights, that is, >, w? (see |Gabaix, 2011; di Giovanni et al.) 2014). Figure in the
Appendix shows the distribution of these weights and the estimated variances. The weights
of the consensus expectations, Awy x ¢, have a much higher standard deviation (by a factor of
2 orders of magnitude) than the weights of the investor-specific expectations, which explains
the disproportionate contribution of consensus expectations.

The contribution of investor-specific expectations and of the granularity of investors is
therefore negligible. This is an important insight, as the “average” structure of portfolios
is what matters most, not the distribution of that structure across investors, nor the dis-
tribution of investor wealth. This is especially important for the external validity of our
approach, since we only observe a fraction of portfolio allocations. The external validity
of our approach only requires that these portfolios are representative of global portfolios,
namely, that the weights Awy, v ; computed using our sample resemble the weights we would

obtain using a broader sample of investorsm

Contributors Some countries are important contributors to co-ownership spillovers. Not-
ing that the variance of country k co-ownership spillovers can be written as n?V (I'},), and
that V(T'y) = Zfil(Awa)zV(ll), we compute a measure of the contribution of country £’ to

country k£ co-ownership spillovers as follows:

(Awk7k/)2‘/(lk/)

I (41)
> m1 (Bwig)?V (1)

Contributiony, jy =

Figure [3| shows the average contribution of country &’ across our sample, computed as
Contribution,, = Z,ﬁil opContributiony . First, it appears that the large contributors
are mostly countries with large allocations in portfolios. Among emerging economies, those
are the BRICs (Brazil, Russian Federation, India, China), but also South Africa, South
Korea and Mexico. Among advanced economies, those are the main G7 countries: UK, the
US, France, Japan and Germany. Figures and explore the role of country size in
portfolios. First, Figure shows that the variation in the contribution is driven mostly by
the average absolute weights |Awy, x|, not by the idiosyncratic volatility V' (},). The country

10 Assuming that the contribution of the investor-specific expectation will go to zero if the number of
investors goes to infinity, the expectation-driven capital reallocation will only be due to the consensus expec-
tations. We represent the corresponding decomposition obtained without the investor-specific component of
our imputed expectations. This is done in Figure[C.1]in the Appendix. The contribution of the co-ownership
spillovers is very close to our baseline results.
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Figure 3: Contributors to co-ownership spillovers

0 .05 .1 15 2 .25

B Average contribution
B Average allocation

Note: The figure represents the scatter plot of the average weights wy = Zf\il a,iwi against the average
contributions Contribution, = Zgzl o Contributiony .
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volatility is not per se a systematic source of contribution. For instance, Nigeria, Argentina,
Greece and Venezuela, have volatile expectations but do not contribute meaningfully to co-
ownership spillovers. On the opposite, the average absolute weights are a key driver of the
contributions. These average absolute weights, on the other hand, are highly correlated with
the average shares in portfolios, resulting in a high correlation between the average portfolio
shares and the contributions, as Figure shows.

However, note that having a large share of portfolios is neither a sufficient nor a necessary
condition to contribute meaningfully to co-ownership spillovers. Take Japan for instance.
Japan has the second largest share in portfolios, with about 7.5% of the total allocations,
and is only the seventh contributor. China, on the other hand, accounts for 23% of spillovers,
with 6.5% of total allocations. This is partly due to differences in idiosyncratic volatility
V(lx)). Figure in the Appendix shows a similar figure when we assume that all countries
have the same volatility. In that case, contributions are more directly in line with the average
portfolio shares, with Japan rising to the fourth place. However, China, Brazil and Russia
still have out-sized contributions relative to their average portfolio shares. This is because
the spillovers do not depend directly on the total allocations, but on the deviation of the
fund-level allocations from that total allocation. Countries that have a regional or emerging
economy status will be part of more regional, specialized, and less diversified portfolios, and
will have a relatively higher contribution.

Figure in the Appendix represents the detailed co-ownership linkages Awyj for
selected big contributors. These co-ownership linkages can be negative or positive, because
they are based on the difference between the allocation of contributor countries in a given
fund w}’ and the share of that country in the whole investor portfolio wi. A country will
contribute positively to another country if it constitutes a large share in the co-owning funds,
relative to the investor average. That is, when the contributor and recipient are typically
co-owned by specialized funds. The UK, China and Brazil have large positive co-ownership
linkages, reflecting their importance in regional funds. Indeed, the UK typically generates
positive spillovers to other European countries, while China generates positive spillovers to
Asian countries, and Brazil to Latin American countries. The US, because it is typically not
involved in regional or specialized portfolios (except with Canada), does not generate large
positive spillovers. On the contrary, it typically generate negative spillovers, because the US
constitute a large share of investors’ portfolios on average. A positive shock to the US drives
capital away from other countries, and these capital outflows spill over to other countries.

The larger a country share in global portfolios, the larger these negative spillovers.
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A  Proofs

A.1 The investor’s optimal asset allocation

We proceed to solving the investors’ program and derive Equations and ((12)).
Maximizing with respect to a™?, subject to (9), yields the following first-order con-

dition:

T (%)
Ei(R;j) —r=v Z ai’j/CO’U(R;’j, R;’j')
i'=1

j(z) j(l) (li’j,
— Y] ] b3 i i g’
=7 | aV(ERY) + [ D a7 —a > =70 — Cou(B, Ry7)
=1 J=1# Lagi =145 @
40 ) i
— 1,J 1] B3 gid 2] i,5"
=y | VR + [ D _a —a | Cov | RY, Y —75 — R
J'=1 J'=L5'#5 £aj' =10
Ry~

(42)

This yields Equation ([12)).
Equation (11)) is obtained either by taking the sum of the above first-order condition
across funds, weighted by a7/ 237:(11) a’, or by taking the derivative of with respect to

; :(Zl) aid
A.2 The fund’s optimal asset allocation

We proceed to solving the fund’s program and derive Equations (14).
Maximizing with respect to wy?, subject to (9) and (I3), yields the following first-

order condition for any (k, K) € S(i,7)? pair of countries in the fund’s portfolio:

(i)
(E'(Ry) — E'(Ri)) =7 Y _a | Y wif'Cov(Ri, Ry) — > wyi Cov(Rg, Ry)
i=J k'eS(i,9) k'eS(i,9)

J (@)
zyza’?ﬂ" Z wid Cov(Ry, R) — Z wid' Cov(R, Ry,)
=y

k'€S(i,j) k' €S(i,j)
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Noting that this is true for all K € S(i, j), this can be written in vector form as follows:
1d(i,j) [E'(Ry) — E'(R)] = ~Id(i, j)(V;* = VF)W'd’ (43)
where W* = (w®, .., w™, .. w7 @ is a K x J(i) matrix of portfolio weights, Id(i, j) is a
K x K diagonal matrix, where the k' element of the diagonal is equal to one if k € S(i, j),
and zero otherwise. For &' ¢ S(i, j), wy? = 0. Therefore, w'Id(i, j) = w7,
Left-multiplying by w®', we obtain
E'(Ry) — E'(R) = yw™ (Vi = VE)Wa’ (44)
Note that can also be written in a vector form:
E'(RE) —r = yw™ VEWd!
Substituting into ([44)), we obtain

EZ(R;C) —r =y VEWQ

= ’YZ b’ Z /JCOU Rk,Rk/)

k'eS (i)
=~ |a” Z ,]Cov (R, Ry) + Za’” b Z S O] Z wy? Cov(Ry, Ry)
(A
K ES(i,j) J=Lgits 2ag=1,55 O KeS(ig)
Cov(Ry, R

Cov(Ry,REIT)

J(3)

. i i w / i i i

=7 a” | w’V(Rg)+ (1 —w?) E ! _k -C'ov(Ry, Riy) | + E a"”’ —a" | Cov(Ry, R;’™)
K ES(i,5), k' £k i=1

Cov(Ry, ,R;’i_)

This yields Equation ([14)).
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A.3 Proof of Proposition 4.1

We follow similar steps as in to derive the default shares w,’;j , taking into account the

fact that the fund investments a* are not known:

_ TG (i
B —r (D09 Eia))

YVl E(ahd) k Ei(ai) k
with V¥ = Cou(Re i — RY). Con! = CoulRuRy)/V and BCor; -

(Cov(Ry, Rz’j}gf) — Cov(Ry, Ri7™)) JVi . V(.) and Cou(.) are the variance and covariance
conditional on the beginning-of-period information Z°.

Under Assumption [4.1] this equation can be approximated as follows:

_ T@) Fif i
Bi(RY - (2 Eia)) )
w" = # — Covy’ T — ACov;’ (45)
VWi B (at7) L (ab7)
Using the definition of aZ’j , , the optimal updated and ex ante allocations, and
, we obtain:

; T (1)
- Ei(R.) — - o
ay’ = ( kZ) - Couvy? Za” — ACov?a*?
Wi =1
+(1—p) b (Rf) " _¢ I < F—l. ,<.a ! — ACovi’j a™’
YV B (atd) Ei(a™)
; 70)
= £ (Rk) _ " Cov,i’j Z a*?
Wi’ j=1
. T (i
Ei(R,) — ( 1 E'(a )) N
+(1—p) Z.(j f) L Covy? ’ = a*l — ACov;? a™? (46)
VYV, B (ah7) Ei(abd)
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We take the beginning-of-period expectation, and subtract it:

o Ei(ry) N
a;) — E'(a)?) =p v — Couvy? g a™l — g E'(a"7)
k =1 =1
_ . J(Z PN
Ei(R.) — >oiay Ef(a)
+ (1 —p) (Ry) — 7 — Cov™? ( ) (a” El(a”))

YV Ei(at) Y Ei(a)

— ACov (™ — E'(a™))
Using and , we obtain:

ay! — E*(ay’) =p ( (rk) — C’ov}:j—(%)>

Wi

ramn (L or o EHEON) (0,50
— ACov)? (L?;‘(;;’j) - Covi’j%>
— (Covy? — ACov;? Cov™) E;S%) —(1-=p) (E;E%;J)COUM - C’ov,i’j) E;i;‘%)

with @/ = (E¥(Ry,) — r)/yVi" — Cov’ ( 760 Ei(ai’j)).

Finally, the beginning-of-period expectation of aﬁc’j obtained from is Ei(agj ) =
(E*(Ry,) —7)/vVi7 — Covl ( IO Bi(a ”)) - AC’ov,i’jEi( 7). Then we take the beginning-
of-period expectations of a™/ and Z 0 413 by using and (11)) and obtain E’(a™’) =
(Bi(RiT) — 1) /yVid — Covid (Zf: R E%a”)) and zf: : Ez(aw) - (EZ(R;) —7)/AV*. This
yields Proposition [4.1]

A.4 Proof of Proposition

Using Assumption , the surprise capital flows admit the following decomposition:

E’(

) 'L Z Z 'L
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with ©)7 = 87 + 6,7 + 6,7
We replace in Equation ([20)):

a E M 76
k ’L % 4,5 1,5 %,J 1% 2, )
m—ak_zgkza ]lk—l—(sk]FJ—FijF —l—@k]W)
M J(4) S M M
= Z oLk + Z ak o DU AL
i=1 =1
Note that
T (1) J (i)
Zo_zjéljl—wz]_ézz ]ZC]F'L]_’_Z i,j 6@] Fzy
~0

where we used Assumption [4.3] Therefore:

J (@) M M
a a 6J1i,j i i i i i Tr7i
e L LTES ST SE ) B SRV Seett
K) i=1 j=1 i=1 i=1
Take the first term:

M M M
D oiBil =B > oili+ > ok(Bi — Bl
=1 =1 =1

~
~0

where we used Assumption again. We apply similar steps to the other terms, and we
obtain, using Assumption [4.3}

ar — E(ak) M . M . 70 S M . M . .
T Ea@) (Z 02%) 0| Doy TV | + 6 (Z ozrl> + 6 (Z azwz)
=1 =1 7j=1 =1

i=1

(47)
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We aggregate the country flows using Equation (47):

a— (a)
E(a)

K M M g0 M M
Z o | Br (Z 02[2) + 0 Z a,i Z al:ﬂf‘i,j + 6, <Z U,il—‘i> + 0, (Z U,iWi>
k=1 i=1 i=1  j=1 i=1 i=1

Am|

12

K Mo K M J(4) N K M K M
~ Z o1 B <Z a,@li) + Z 00k Z ol Z o T | + Z 010 (Z a,il“i> + Z 010,09 (Z 02W1>
k=1 i=1 k=1 k=1 i=1 k=1 i=1

i=1 j=1

Take the first term:

K M K M K M
> o (Z a;z;> =B> oy (Z a;z;;> +) " ou(B — B) (Z a,iz;;>
k=1 =1 k=1 i=1 k=1 i=1

M K K
= orohll + > ok(Be — Bl
=1 k=1 \k:l
M
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Take the second term:

K M J(4) N K M J(4) N K M J(4) N
Z k0 (Z ol Z cr,iﬂrz‘,j) =9 Z Ok (Z ol Z g;urzyj) + Z o1(6, — 0) (Z ol Z U;Jp,j)
k=1 i=1 j=1 j =

k=1 i=1  j=1 k=1 i=1  j=1
K M J@) K
:522 O'kO';CO',Z’JFZJ—i‘ZO'k(ék—(S)Fk
k=1 i=1 j=1 k=1 )
~0
M J(@)
~ T 8,5 T, ,J
~9 Z oo™ Z wy,
i=1 j=1 kES(i,5)
——
=1
M J@)
-~ i i 0§73
~0> o'y o > wll
=1 j=1 keS(i,5)

M
~9 E o'T?
i=1

k=1 =1 k=1 i=1 k=1 i=1
K M K
=40 E E O'kO'IZFZ—F E ak(ﬁk—Q)Fk
k=1 i=1 k=1
N -~ 7
~0
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We follow similar steps for the fourth term and find

K M M
Z 0104 (Z a,iWi> ~ 0O Z o'W
k=1 i=1 i—1

Noting that © = 3 + § + 6, aggregate capital flows can be written as

a— E(a)

T = 0> of(W+T) (48)

i=1

Combining and yields the decomposition .

A.5 Proof of Corollary

Consider Assumption 4.4l Denote
A~ Bi(Ry) ~ E{(RY) ~ E'(R)

(B Ry (R R )

Then, notice that

irj i, i i gy o O P
Vg ~ Vi B (ah) o~ = (1 — Vi) (49)
Similarly,
VI Cov? = VO™ ~ pi (50)

Consider B,’;J and 5Z’j as defined in Corollary [4.1} B,ZJ is increasing in p and 5,@9 is
decreasing in p. This will be true for any weighted average of ﬁ,i’j and 5Z’j , which proves (i).

To prove (ii), consider 57 + 6,7
g VIE) (- pVPa  ACk)
k kK — 4 it s s Tl AN T s s - =
Wil VRIE (a! ) EV(a®7) AV E ()
Al ij Al i .
p= (1 - pT) +(1=p)% (1 - pv) ACouv}?
VB @B @) VB (ay)

~

where we used . Therefore,

Al (1 - $]> ACov,i’j

L5~ ——————— — —
O VI B @) VB )
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which is independent of p.

Now consider 6;7:

6’5?):] + (1 —p) (Covi,ja;;j/Ei(ai,j) _ C’ov,i’j)

0, =
k ,erL

It is enough to show that Covia}’ /Ei(a™) — Cov}” is close to zero.

Clovi — a;’ C Coptd = VEI Cov IV ay? - V,j’jCOU;;’jVi’jEi(ai’j)
Ei(a™) ; Vid VI Fi(aid)
N pi,j(vz,jc—bz;j _ Vi,jEi(ai,j))
- Vi,jv;civjE’i(ai,j)
~0

where we used and . Since @Z’j = ,ij + 5,1’j + HZ’j , this proves implies that @Z’j is
independent of p. This will be true for any weighted average of @Z’j , which proves (ii).

Now we consider 3,7 /n;”:

.. 1 L=
B Pwrmam _ pVHE(@)

2,J o E,i’j o 1 _ Vizj_i»j - 1 J—
"k (1 - p) ,yvi,jEi(alz‘c,j)E_‘i(a;;j) ( p) ko Yk p

where we used . Therefore, (1 — p)Bi ~ pni. This will be true of any weighted average
of 8 and n., which proves result (iii).
Finally, note that under Assumption , the coefficients B,i’j , 6Z’j , n,i’j, Q,i’j and @Z’j are
homogeneous across countries 87 ~ 547, 87 o §49, 07 ~ %9 ni? ~ nil and O} ~ O,
To prove coefficient homogeneity, note that Assumptionimplies V,j g AC’ovZ’j = V,f,’j AC’OUZ,J'
for all £ # k. Let’s denote
VI ACou)? = Ap* (51)
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Now, we can rewrite the coefficients as follows

o PP g
W B @) A (1-87)
5 aid Viia!
77]1;:’] :<1_p> IR a];' i (0] = <1_p> 3.9 TP f'aki’j i (6
YV E (a7)EY(a,”) YV E(a) Vi B ()
ORI b Sl 4 =™
WIB @) T A (1-82) - ApiaBi(aia)
i —nZ’J ACOU;{;J i VI;JACOU]?] T]’L j APZJ 61 J
=y N ey =yt B i N %
YV Ei(ay”) YVEV B ay?) Vi (Al (1 — & ) - Amez(@”))
) VB WiE () WE ()
o Vil Covy? — Cmi” V;.] ACovy”? - pid — CovI Ap™ _ g
WVVEG) V(o (1 8)  ApEa)

which also implies that %7 = 87 4 519 4 99 ~ g9 4§13 4 9% ~ @4, Within a fund, all
the coefficients are homogeneous across countries.
We now aggregate the country-specific coefficients across funds. For country £ =1, .., K,

we have

M J (@)

M ‘J(z’) M ‘J(i) | -
Bo= 0k > o8 =Y ol Y o =B+ Y iy ol (BY - B)
i=1 J=1 i=1 j=1 i—1 et

where

K
B = Z Ukﬁk
k=1
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Counsider the second term:

M T M J(@) N K M J(®) N
DD SLCEERED 9 SEETIED 910 9) oL R L
i=1 j=1 i=1 j=1 k=1 i=1 j=1
J (i) M J(i)
“33 it #9333 ourio
=1 j=1 Bé(a 1])91 =1 j=1 k! = 1 EZ(QZJ)QZ
E‘i(ak)Q Ei(a)g
—_———
Ei(a®d)Qt
Et(a)Q
M J(i) 7 7 i} 7
_ Z Ei(ay )Q _E (a“)Q gid
L\ B B
_i/l:j(l) £ AZ,] Ez(Az,j) 61]
=1 j=1 El Ak EZ( )
~(

where we used Assumption [£.4] Therefore, 5 ~ (. The same steps apply to show that
Br >~ B, mx =~ B, 0 >~ B and O, ~ O. This proves coefficient homogeneity.

B Data Appendix

B.1 Estimation of ACov,i’j

According to Lemma , ACov,i’j is the difference between the scaled covariance of the
country return k with the fund-level return excluding country k& Cov(Ry, R;’Jé,) JVi and
the scaled covariance of the country return k& with the investor-level return excluding fund
j and Cov(Rk,R;’ﬂ_)/V,j’j, where V") = Cov(Ry, Ry, — R;Jk_) We proxy for these scaled
covariances by using the country equity MSCI return data.

Define the aggregate fund-level return, the aggregate fund-level return excluding country
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k and the aggregate investor-level return excluding fund j respectively as follows:

i,J
Ri,j _ Wyt R
k=t = > W e
1#k,1€S(4,7) I#k,1eS(i,5) Lt
1,7
R — wy R
ot Z U}i’j 1ty
1€8(i,j) “=1€S(i,5) Lt
J (%) A
i _ 3 0,
Riyi= Y, =R (52)

[ A 2
LAt 2atgiedti) At

where wf"’; is mutual fund j’s allocation to country [, Ai’l is fund [ total assets under manage-
ment and R;; is country [’s equity MSCI return in month ¢. We then compute the covariances

by country and fund pair, and compute AC’ov,i’j as the differential

Cov(Ry, R, Cov(Ry, R, )
Cov(Re, R, — R ) Cov(Ry, Ry — Ry}

ACov)’ =

and estimate ACov™ as the weighted average at the fund-level:

ACov”? = g w;? ACovy?

leK(i,9)

where wli”t' is the share of country [/ in the portfolio of fund j. In order to have a consistent
estimation ACov}”, we exclude measures below the 5 and above the 95 percentiles. The

sample size is only slightly reduced as compared to Table

B.2 Summary Statistics for ACov™

Table B.1: Summary Statistics for ACov®/
Variable Mean Median S.D. Min Max

ACov™? .07 .05 17 -31 .61
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B.3 Imputation of Expectations
We assume that expectations are the sum of a year-specific term and a month-specific term
that are independent from each other:

EZ( next year) E‘Z ( IIgleXt year) + uZear,month,k <53)

year

where t = 12 x year +month. We make the identifying assumptlon that E(u e monthi) = 0,

3 next year i next yeary _ next year
S0 that Eyear( ) can be eStlmated as Eyear (gk: ) - 12 Zmonth 1 yem"><12+month (gk )7
EZ ( next year) o

The year-specific component E;ea,,

next year
12 zmonth 1 year><12+month(gk )

( Jonext Y has three independent components: a country-

and uyear month,k —
time component, a country-investor component, and a year-country-investor-specific resid-

ual:
B} our (G2 7™) = Xiyear + G+ Vi year (54)

Here as well, we make identifying assumption that E(v} ,..) = 0. We allow v} ., to be

autocorrelated:

7 v, 1 ~1
Uk:,year =p vk,year—l + Uk,year (55)

with v} 00, ~ N(0,0}). The autocorrelation parameter p* is common across countries, but
the variance of the innovation o} is country-specific.
We estimate Equation (54) using a fixed-effect regression. Xy ,eqr and (/. are estimated

as the country-time and country-investor fixed effects. is estimated as the residual

Uliﬂ,year
of the regression. We then fit the autoregressive process on that residual to estimate
p". The country-specific standard deviation o} is estimated as the standard deviation of the
residuals of the autoregressive equation.
The month-specific component !, . ..onin ., has two independent components: a country-
time component and a residual specific to the investor:
u;ear,month,k = eraﬁmfmth,k + 6;Jear,momth,k (56)
where we assume that both components are zero in expectations: E(Yjeqrmonth,i) = 0 and

i _ i )
E (%em’momh’k) = 0. We allow €yearmonth,k 1O be autocorrelated:

i

e 1 ~7
eyear,month,k =p eyear,monthfl,k + eyear,month,k

(57)
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with e’

e : e .
vearmonth ~ IV (0, 0%). The autocorrelation parameter p® is common across countries,

but the variance of the innovation of, is country-specific.

We estimate Equation using a fixed-effect regression. Y yearmontr are estimated as
the country-time fixed effects. €}, monsn 15 estimated as the residual of the regression.
We then fit the autoregressive process on that residual to estimate p®. The country-
specific standard deviation of, is estimated as the standard deviation of the residuals of the
autoregressive equation.

These estimations are performed on the subset of investors and countries for which we
have expectation data. We then impute expectations for all the investors in our dataset as

follows:

~

75i( next yeary ~; ~§
Et (gk ) - Xk,yem“ + Uk,year + ermﬁmonth,k + eyear,month,k (58)

~ ~ : ~i i
where Xy year and Yyearmonth ke are the estimated fixed effects and vy .., and € . nonen i

are either the residuals of Equations and , if investor ¢ has expectation data for
country k, or they are simulated using the data-generating processes and , using
our estimates of p”, p° o} and of.

C Additional Figures
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Figure C.1: Variance decomposition of expectation-driven capital flows - Consensus expec-
tations
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Note: The figure represents the contribution of the variance of Bl~k7t + 0% ks MUkt — Nk k¢ and
—¢pACovy ¢+ to the variance of implied capital flow reallocation, when we use consensus expectations.
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Figure C.2: Distribution of weights
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Note: The left panel represents the distribution and standard deviation of U,i’t(Aw}'c’ Kt~ Awg 7 1) across
country pairs and investors. The right panel represents the distribution and standard deviation of
Awk,k/,t(azvt — 1/M) across country pairs and investors. The bottom panel represents the distribution and
standard deviation of Awy, js+ across country pairs.

Figure C.3: Role of weights and idiosyncratic volatility
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Note: The left panel represents the scatter plot of the log of the average absolute value of co-ownership
linkages |Awg| = 25:1 o |Awy 1| against the log of average contributions Contribution; =

25:1 o Contributiony ;. The right panel represents the scatter plot of the log of the variance of
country-speicifc expectations V' (Ix) against the log of average contributions Contributiony, =

2521 o Contributiony j.
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Figure C.4: Role of country average allocation
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Note: The left panel represents the scatter plot of the average allocations wy = Zz]\il U,’;w}; against the log
of the average absolute value of co-ownership linkages |Awy| = Z§=1 o |Awy 1| The right panel
represents the scatter plot of the average allocations wy = Efil otw! against the log of average
contributions Contribution; = 25:1 o Contributiony j.
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Figure C.5: Contributors to co-ownership spillovers - Fixed V' (lj)
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Figure C.6: Co-ownership linkages - Examples
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lower-right panel).
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