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Abstract 

Drawing on the Securities Holdings Statistics from the Eurosystem, we study the relation 
between shareholder country concentration and flow risk for euro-area mutual funds. We find 
that funds with a more geographically dispersed investor base experience more volatile flows. 
The link between shareholder country concentration and flow risk is a widespread phenomenon, 
and holds for funds investing in different asset classes and in different regions. However, we 
find no difference in net performance between funds with greater or lesser shareholder 
concentration, which suggests that any potential costs of investors’ geographic dispersion are 
offset by either enhanced liquidity management or superior performance. Additional tests 
reveal that investors in funds with higher geographic shareholder dispersion are more sensitive 
to fund performance, consistently with a clientele effect driving our findings. Finally, we show 
that the positive association between geographic investor dispersion and flow risk holds for 
different measures of flow risk and is not driven by institutional investors, non-euro area 
investors, or the effects of COVID-19. 
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1 Introduction

How does the geographic dispersion of a mutual fund’s investor base affect its flow risk? While the

literature has investigated different aspects of mutual fund flow risk, it provides no answer to this question.

The reason is that mutual funds must disclose their portfolio holdings with precision, but they must

provide only limited information about their shareholders. Therefore, we only know the identity of a

mutual fund’s shareholders who are themselves institutional investors and subject to mandatory portfolio

disclosure. Commercial mutual fund databases provide information on the countries in which a fund is

available for sale, but the fact that a fund is registered for sale in a given country does not imply that it is

actually sold in that country. And even in that case, this information is not enough to quantify the degree

of internationalization of a fund’s investors. In this paper, we fill this gap in the literature by exploiting

data from the Securities Holdings Statistics by Sector (SHSS), collected by the Eurosystem. This data set

contains information on the holders of securities in the euro area (EA) or with a EA custodian, including

mutual fund shares. The data allow us to quantify exactly the fraction of a mutual fund’s shares owned by

investors in each country in the EA as well as total ownership by non-EA residents. It therefore provides

us with a unique opportunity to measure the geographic dispersion of EA mutual funds’ shareholders

and relate it to fund flow risk and other fund characteristics. Our findings reveal a robust link between

shareholder country concentration and mutual fund flow risk, with potentially important implications for

fund fragility and systemic risk.

While mutual funds registered for sale in the US are also domiciled in the US, cross-border funds, i.e.,

funds domiciled in one country and sold in a different country, are very common outside the US (Khorana,

Servaes, and Tufano, 2009). This is particularly true in Europe, where mutual funds complying with the

UCITS (Undertakings for Collective Investment in Transferable Securities) Directive can be sold in any

country of the EU. In our data set, although a majority of funds domiciled in a given country are held by

residents in that country, cross-border holdings are substantial. As of September 2020, one-third of funds

domiciled in the EA in our sample were held by investors from more than one country, with holdings in

each country larger than or equal to 1% of all shares. Although Luxembourg is the country of domicile

with the largest number of cross-border funds, many cross-border funds are domiciled in other countries,

such as France, Germany, Austria, and Belgium. In relative terms, Austria, Portugal and Luxembourg

have the highest fraction of funds owned by non-residents. The data also reveal substantial heterogeneity

across countries of residence. For instance, while Spanish residents invest mainly in funds domiciled in
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Spain, Belgian residents invest more in foreign funds than in domestic funds in terms of number of funds.

In this paper, we focus on the flow risk of cross-border funds. It is well known that investor redemptions

from open-end mutual funds impose a cost on the investors remaining in the fund, particularly if the fund

holds less liquid assets and in periods of low market liquidity (Coval and Stafford, 2007). Moreover, the risk

of redemptions is fueled by strategic complementarities among investors, i.e., by investors’ actions being

influenced by their beliefs about the intentions of other investors, which makes funds fragile institutions

(Chen, Goldstein, and Jiang, 2010; Goldstein, Jiang, and Ng, 2017).

We hypothesize that funds with a more geographically dispersed investor base are more exposed to

flow risk. Our hypothesis is grounded on the observation that mutual fund investors, like investors in

other asset classes, exhibit familiarity bias (Bailey, Kumar, and Ng, 2011). This suggests that investors

are generally less likely to purchase shares of funds domiciled outside their country of residence. However,

sophisticated investors are less prone to biases and, therefore, more likely to evaluate funds solely on the

basis of risk-adjusted performance and self-select into foreign funds. As a consequence of this clientele

effect, we would expect funds with a more geographically dispersed investor base to have a higher fraction

of performance-sensitive investor base and, therefore, be more exposed to redemption risk. More generally,

since the flow-performance relation is positive, an increase in the slope of this relation will make flows

more volatile. Moreover, strategic complementarities may exacerbate the clientele effect, as sophisticated

investors understand that other similarly performance-sensitive investors respond quickly to shocks.

To test our hypothesis, we combine data from two primary sources: the SHSS database and

Morningstar. The SHSS database contains detailed information on securities holdings, institutional

sectors, and country of origin, at the quarterly frequency. Using this data, we identify mutual fund shares

held by both euro-area households and institutional investors, calculating fund ownership based on market

value. The Morningstar database contains fund characteristics for open-end mutual funds, including

returns, assets under management, flows, expense ratios, investment category, country of domicile, and

the identity of the asset management company. We focus our analysis on funds where a substantial

majority, specifically at least 80%, of their assets are held by residents within the EA. Our data covers

the period from 2009Q1 to 2020Q3.

We construct four measures of Shareholder Country Concentration (SCC): concentration ratios (CR)

for 1, 2, and 3 countries, i.e., the fraction of assets held by shareholders in the top countries, and the

Herfindahl–Hirschman index (HHI). To measure flow risk we compute the standard deviation of daily
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flows in a given month.1 We then regress flow volatility on geographic concentration measures and

controls, including past risk-adjusted performance–estimated using the Fama and French (2015) 5-factor

model augmented with momentum (plus the default and term factors in the case of allocation and fixed-

income funds), fund size, fund family size, past flows, return volatility, expense ratio, fund age and family

age. Importantly, we control for the fraction of the fund’s assets owned by institutional investors. In

our baseline regressions, in addition to time fixed effects, we include fund fixed to account for potential

time-invariant determinants of flow risk.

Our results reveal a strong negative association between all our measures of SCC and flow volatility.

This association is also economically significant. Such a negative relation between SCC and flow risk is

not due to differences between funds sold in just one country and multi-country funds: If we include in

the analysis only funds owned by investors from more than one country, the relation between SCC and

flow risk remains very similar.

The negative association between flow risk and SCC is a widespread phenomenon. It holds for funds

investing in all three asset classes (equity, fixed income, and allocation) and in all regions, with the notable

exception of North America.

To verify whether the negative association between SCC and flow risk is the consequence of a clientele

effect as hypothesized, we test whether investors in funds with a geographically dispersed investor base

are more sensitive to fund performance. More specifically, we regress monthly fund flows on well-known

flow determinants, including fund recent performance, as well as our SCC and interactions of SCC with

performance. The test results confirm that flows into less concentrated funds are more sensitive to

fund performance, consistently with our hypothesized economic mechanism. The increased sensitivity to

performance is particularly large for funds both in the bottom and top performance quintiles.

We then ask whether the higher flow risk of funds with a geographically dispersed investor base

hampers their performance. To answer this question, we estimate funds’ risk-adjusted performance (alpha)

in each month using the Fama-French 5-factor model augmented with momentum for equity funds and

adding a term factor and a default factor for allocation and fixed-income funds. We then regress alpha

on fund and fund family characteristics as well as SCC measures. The estimated coefficients of SCC are

small and insignificant. One possible explanation for this finding is that asset managers anticipate the

heightened flow risk associated with a more geographically dispersed investor base and respond to it by

1In robustness tests, we consider other measures of flow risk: the semideviation of monthly flows and the maximum outflow
in the month.
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managing liquidity dynamically, consistently with the findings of Jiang et al. (2021). Another possible

explanation is that the presence of more sophisticated investors provides asset managers with stronger

incentives to invest in generating alpha, as shown by Guercio and Reuter (2014), which offsets the increase

in transaction costs.

Finally, we perform four robustness tests. First, we show that our results are robust to replacing the

standard deviation of daily flows with two measures of downside flow risk: the semideviation of daily flows

and the maximum outflow in the month. Second, we show that our results are not driven by different

types of investors (such as mutual funds, insurance companies, households) exhibiting different preferences

for funds with more or less geographically dispersed investors. In particular, if we repeat the analysis for

the subsample of funds held predominantly by households, the estimated coefficients on all SCC measures

and their significance remain almost unaltered. Third, we find similar results if we control for the share

of non-EA investors in the fund’s ownership. Fourth, we show that our results are not driven by the

COVID-19 crisis.

Our paper contributes to the literature on the risk of mutual fund flows and mutual fund fragility.

This literature has investigated the circumstances that mitigate or exacerbate flow risk, the possibility

of runs on mutual funds, and the consequences of flow risk for fund investment strategies and fund

performance (Chordia, 1996; Nanda, Wang, and Zheng, 2009; Chen, Goldstein, and Jiang, 2010;

Schmidt, Timmermann, and Wermers, 2016; Goldstein, Jiang, and Ng, 2017; Anand, Jotikasthira, and

Venkataraman, 2021; Jin, Kacperczyk, Kahraman, and Suntheim, 2022; Gómez, Prado, and Zambrana,

2022). We contribute to this literature by unveiling the geographic dispersion of a mutual fund’s investor

base as a determinant of flow risk.

Our paper is related to the work of Ferreira, Massa, and Matos (2018), who study equity funds whose

shareholders and stock holdings are located in different countries (decoupled funds). Using information

on where the country is legally authorized to sell to identify decoupled funds, the authors find that such

funds exhibit a flatter flow-performance relation and outperform otherwise similar funds.2 The authors

argue that such funds enjoy a competitive advantage, as their investors do not experience wealth shocks

(and liquidity needs) precisely when the fund’s portfolio value declines. Our findings complement theirs

by showing that when a fund’s investors are decoupled from each other, they tend to be more sensitive

2Ferreira, Massa, and Matos (2018) also measure investor-fund decoupling by the negative of the correlation between
the aggregate fund flows of funds in the countries where the fund is registered for sale and the stock market returns of the
countries in which the fund invests.
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to performance, which may explain the higher flow risk experienced by those funds.

Our paper is most closely related to a recent study by Allaire, Breckenfelder, and Hoerova (2023).

These authors use the SHSS database to investigate outflows from EA bond funds in the COVID-19

crisis of 2020. The authors find that mutual funds with a higher fraction of assets under management

owned by other mutual funds experienced larger outflows, whereas mutual funds held by retail investors

experienced less outflows. They also find that mutual funds held by residents outside the EA experienced

larger outflows than funds held by EA residents. While that study investigates the role of different

investor types, our focus is on the geographic dispersion of funds’ investor base. Indeed, our robustness

tests show that our findings are not driven by investor type but hold also for funds owned by retail

investors. Moreover, while Allaire, Breckenfelder, and Hoerova (2023) investigate the COVID-19 crisis,

we study a long period and show that our results remain unchanged if we exclude 2020 from our sample.

Our findings have important potential implications for investors and asset managers of cross-border

funds, as they unveil a strong link between the country concentration of the fund’s shareholders and flow

risk. They are also of interest to regulators, who are concerned with the threat to financial stability posed

by mutual fragility, especially in less liquid asset classes (International Monetary Fund, 2022).

2 Data

This section provides a comprehensive description of our dataset and the construction of some of the

variables used in the analysis. The definitions of the complete set of variables used in the paper can be

found in Table A1 in the Appendix.

We build a novel dataset combining two main data sources: (1) the Securities Holdings Statistics

by Sector (SHSS) collected by the Eurosystem, which contains quarterly information on holdings of all

securities held in the euro area or with a euro area custodian; and (2) the Morningstar Direct database

(Morningstar for short), which covers detailed fund-share level data including flows, performance, expense

ratio, and additional information on the funds and fund families. In what follows, we describe the two

data sources. We then present summary statistics for the sample resulting from the merge between the

SHSS and Morningstar databases.

5



2.1 The SHSS database

The first source is the Securities Holdings Statistics – Sector of the Eurosystem (SHS-S).3 The confidential

version of this database contains granular information on holdings of all securities held by euro-area

residents with a break-down by institutional sector4 and country of origin5 of the holder, at a quarterly

frequency, from 2009 to 2020.6 From this database we obtain the identifiers (ISIN code) of all mutual

fund shares held both by euro-area households and by euro-area institutional investors, such as insurance

companies and pension funds, banks, and other financial intermediaries. We then retrieve for such funds

the corresponding shareholding amounts at market value to calculate our measures of fund ownership.

2.2 The Morningstar database

Our second data source is Morningstar Direct – a survivorship bias-free database, including both active

and dead funds – which provides us with the main characteristics, such as flows, performance, total expense

ratios, and ongoing charges, total net assets (TNA) of the universe of mutual funds traded worldwide. We

restrict our sample to actively managed open-ended mutual funds classified according to the Morningstar

global broad category, as Allocation, Equity, or Fixed-Income funds.

We construct both daily and monthly net fund flows as is standard in the mutual fund literature:

Flowsi,t =
TNAi,t − (1 +Ri,t) ∗ TNAi,t−1

TNAi,t−1
(1)

where TNAi,t is total net assets of fund i at time t and ri,t is the fund’s Return.

Based on daily fund flows, we derive several flow risk metrics at the fund-month level: the standard

deviation of flows (flow volatility), flow semideviation, and the size of the largest daily outflow.

3The authors have been authorized by the ECB to use the SHS data for the purposes of this paper.
4The institutional sector dimension of the dataset is defined according to the 2010 European System of Accounts and

distinguishes between more than a dozen different investor types. For our purposes, we group investors into two categories:
1) Households, and 2) Institutional investors, by aggregating deposit-taking corporations, general government, insurance
corporations, pension funds, money market funds, non-money market funds, non-financial corporations, and other financial
intermediaries.

5The country dimension of the dataset includes investor country of origin as long as (i) investors reside in the euro area,
(ii) investors reside in non-euro area EU countries that also collect SHS investor data (e.g., Bulgaria, the Czech Republic,
Denmark, Hungary, Poland and Romania), and iii) country of origin can be recorded for non-resident investors’ holdings that
are deposited with a euro area custodian (e.g., US investors’ holdings of securities deposited in Luxembourg).

6The data for the period from 2009 to the third quarter of 2013 are considered ’experimental’ as they are compiled based
on voluntary data provided by the euro-area national central banks, but from our checks, these data are of comparable quality
to those for the following sub-period.
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2.3 The merged dataset

Both our sources are at the fund share class level, as identified by the ISIN code. A single mutual fund

may offer several share classes to investors, which differ in their fee structures but have the same portfolio

holdings, managers, and returns before fees. As is common in the mutual fund literature, we conduct

our analysis at the fund level by aggregating multiple share classes of the same fund – as identified by

the FundId. This avoids duplicated observations and, importantly, allows us to compute the ownership

share by EA investors at the fund level. For each fund, we compute this measure as the ratio between the

market value of the fund shares held by euro-area investors – i.e., households and institutional investors

– and the Total Net Assets (TNA) of the fund. For other quantitative attributes related to the main

fund characteristics (e.g., net returns, and expenses), we follow the standard practice in the literature and

calculate TNA-weighted averages; for the year of origination, we consider the oldest share class.

Our analysis is primarily focused on actively managed open-end funds that invest a majority of their

assets in equities and bonds, both for comparability with previous studies and given that these funds

account for a large share of the euro-area market. Therefore, as is standard in the literature, we exclude

funds that are not open-end (e.g., Exchange-Traded funds) or funds investing in other asset classes (i.e.,

real estate funds, commodity funds, money market funds), sector funds, and passively managed funds.

Because we have sectoral data of good quality only on the amount held by euro-area investors, we need

to exclude investment funds that also serve a foreign clientele, i.e., investors with residence outside EA

countries. Due to limited sectoral breakdown in the SHS-S and custodial bias, we are unable to distinguish

between the two types of clientele (households and institutional investors) for these funds. To address

this issue, we exclude funds with a legal domicile within or outside the euro-area7, which typically have

foreign residents as their main clientele. Therefore, we exclude from our sample those funds for which the

median ratio between the market value of the shares held by euro-area investors and the fund size is less

than 80 percent.

After applying these filters, the merged SHSS-Morningstar sample represents, on average, more than

11,000 unique funds over the period 2009Q1–2020Q3 (Figure 1, left panel). Over the same period, the

sample represents a significant amount of the total net assets of the industry, which grew from about USD

620 billion to approximately USD 2,600 billion (Figure 1, right panel). We note that more than 95 per

7Although most investment funds domiciled in the euro-area are primarily sold to investors within the euro-area – so
that the total amount owned by both types of investors is generally close to the fund size – there are also cases of mutual
funds where this is not entirely accurate. This is particularly true for funds domiciled in European financial centres, such as
Luxembourg and Ireland.
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cent of the investor base is tracked in the SHS-S dataset.

2.4 Measuring fund performance

For each fund quarter we compute risk-adjusted net returns (alphas) adopting the Fama-French five factor

model (Fama and French, 2015; Fama and French, 2017) augmented with the momentum factor (Carhart,

1997), as in Pástor and Vorsatz (2020) and many other prior works. The factors we use are conditional

on the fund’s investment geographical focus, which is revealed by the Morningstar category assigned.

We use global factors in the case of funds investing worldwide, and regional factors in the case of funds

focusing on a specific geographical area, considering the following regions: North America, Europe, Japan,

Asia-Pacific excluding Japan, and emerging markets. All global and regional factors are retrieved from

Kenneth French’s website.8 In particular, we adopt the following specification for funds whose investment

strategy in mainly represented by stocks:

ri,t,s =αi,s + β1,i,sMKTt,s + β2,i,sSMBt,s + β3,i,sHMLt,s+

β4,i,sRMWt,s + β5,i,sCMAt,s + β6,i,sMOMt,s + vi,t,s (2)

where ri,t,s is the return of fund i which invests in region s in month t in excess of the risk-free rate;

MKTt,s is the market excess return in the fund’s investment region; SMBt,s is the average return of the

portfolio of small minus that of big capitalization stocks in the fund’s relevant region; HMLt,s, is the

average return of the portfolio of high minus that of low book-to-market stocks in the fund’s relevant

region; RMWt.s is the average return of the portfolio of robust minus that of weak operating profitability

stocks in the fund’s relevant region; CMAt,s is the average return of the portfolio with conservative minus

that of aggressive investment policies stocks; while, finally, MOMi,s is the difference in returns between

the portfolio with past 12-month stock winners and that with the past 12-months losers in the fund i

investment region.

In addition to equity funds, as mentioned above, we also estimate the performance of funds that invest

in bonds since they account for a substantial share of the euro-area market. Following Fama and French

(1993), we calculate risk-adjusted return for these type of funds by augmenting the model (2) with two

8We are thankful to Kenneth French for making factors data available in his webpage.
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additional factors by adopting the following specification:

ri,t,s =αi,s + β1,i,sMKTt,s + β2,i,sSMBt,s + β3,i,sHMLt,s+

β4,i,sRMWt,s + β5,i,sCMAt,s + β6,i,sMOMt,s + β7,i,sTERMt,s + β8,i,sDEFt,s + vi,t,s (3)

where TERMt,s is the difference between the returns on long-term government bonds and the one-month

government bond, and DEFt,s is the difference in returns between long-term corporate bonds and long-

term government bonds. Both these factors are also defined according to the relevant investment region.

Data on bond indices are retrieved from Morningstar Direct.

For both equations (2) and (3), we estimate factor exposure by regressing the previous 36 months of

fund excess net returns on the factors. In practice, we require at least 30 months of past returns for a

fund to be included in our analysis. We then compute monthly realized alpha in the next month as the

difference between the fund’s excess return in that month and the dot product of the vector of estimated

betas and the vector of factor realizations in that month.

3 Cross-border mutual fund ownership in the euro area and summary statistics

In this section, we first provide stylized facts about the prevalence of cross-border holdings of mutual

funds in the EA, and then provide summary statistics for selected variables.

To explore cross-border holdings, we focus on the last period of our sample, September 2020, and

compute for each country (or region) of domicile d and each country (region) of ownership o, the total

number of funds domiciled in country d that have shareholders in country o. To avoid counting funds

with only a small fraction of their shares held by residents in country o, we impose a minimum ownership

threshold of 1% of the fund’s assets by residents in country o for that fund to be considered as being

owned in that country. The results are displayed in Table 1. In the same table, we also report the number

of funds available for sale, as reported by Morningstar, for each country of domicile and country registered

for sale. This allows us to measure discrepancies between actual cross-border holdings and a proxy for

this variable based on availability for sale.

Some interesting stylized facts emerge from Table 1. First, although funds tend to be owned by

residents in the country where the fund is domiciled, cross-country ownership is very common. Residents

of all countries and regions considered hold shares in funds domiciled in Luxembourg. Ireland is home to
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fewer funds, but its funds are held by residents in all countries considered, too. Perhaps, more surprising

is the fact that funds domiciled in Austria, Belgium, France, and Germany, are often held by residents in

other countries. Part of cross-country ownership seems to be the consequence of cultural affinity and/or

economic integration. For instance, 404 funds domiciled in Austria are owned by German investors

accounting for more than 1% of the ownership of those funds’ assets. This is 60% the number of Austria-

domiciled funds owned by Austrian shareholders. Also, 182 funds domiciled in France are held by residents

in Belgium, which is 44% the number of Belgium-domiciled funds held by Belgian residents. Part of cross-

border ownership also seems to be driven by institutional investors: Residents in Luxembourg hold shares

of 745 and 200 funds domiciled in France and Germany, respectively.

These numbers for cross-country ownership can differ substantially from the number of funds available

for sale for each pair of countries. In Table 1, we have marked in dark (light) red discrepancies between

number of funds owned and number of funds available for sale that are equal to or larger than 100 (50)

funds. The largest discrepancies are found for funds domiciled in Luxembourg. Many of these funds

are available for sale in countries where they have no owners or owners collectively hold less than 1% of

the fund. For instance, while 1,079 Luxembourg funds were legally authorized to be sold in Austria in

September 2020, only 348 of those funds met the 1% minimum ownership threshold in Austria. Outside

Luxembourg, we find that 163 France-domiciled funds were registered for sale in Spain, but Spanish

investors only owned 58 French funds by an amount higher than 1% of the funds’ shares.

Finally, we also find some cases where the number of funds owned by residents in that country exceeds

the number of funds available for sale. We mark these cases in dark and light blue if the discrepancy is at

least 100 or 50, respectively. One possible explanation for this discrepancy is that Morningstar’s available-

for-sale variable is time-invariant, as it refers to the last reference date whereas SHSS data is time-varying

and captures the effective holders. These discrepancies highlight the risks of using the variable country

available for sale as a proxy fund ownership in that country.

Figure 2 shows graphically the number of funds held by residents in each country/region of funds

domiciled in each country/region as of September 2020. The graph clearly shows that cross-border

investments are very common in the EA, and not the exception. Only Denmark and Spain stand out as

countries whose residents own mainly only domestic funds.

In Table 2 we report selected summary statistics for fund-quarter observations in our sample covering

the period from 2009 to 2020, disaggregated by the number of different countries in which residents hold
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shares of the fund. In order to include all funds used in the analysis, we do not impose a minimum

investment threshold. More specifically, we classify a fund as being held by residents in 1 country if all of

the fund’s shares are held by residents in one country of the EA. In doing so, we ignore holdings of the

fund’s shares by foreign (i.e., non-EA residents).9

Funds held by residents in multiple countries tend to be larger than funds with shareholders in just

one country. More specifically, the median fund sold in one EA country manages assets worth USD 37.7

million. The median fund with owners in 2-9 countries or in 10 or more countries manages USD 61.5

million and USD 290 million, respectively. Cross-border are also older and tend to belong to larger and

older fund families. Differences in risk-adjusted performance or returns are not evident across the different

subsamples. Finally, we notice that SCC measures are high for the whole sample, 87.72% (95.22%) of

the average (median) fund’s shares are held by residents of a single country. Even for the group of funds

with owners in 10 or more countries, the fraction of shares in the top country is relatively large: 79.41%

(88.22%) for the average (median) fund, respectively.

Importantly, our three measures of flow risk are lowest for the group of funds with shareholders

concentrated in a single country of residence, both in terms of mean and median values. However, there

do not appear to be differences between the subsample of funds sold in 2-9 countries and the subsample

of funds sold in more than one country. Moreover, it is unclear whether these differences hold once we

account for differences in other characteristics. We perform this analysis in the next section.

4 Shareholder country concentration and flow risk

In this section, we test our main hypothesis that mutual funds with a more geographically dispersed

investor base exhibit higher flow risk. To test this hypothesis, we regress flow risk at the fund-month level

on different measures of SCC and controls. In particular, we start by estimating the regression equation:

Flow volatilityi,t = µ1,t + µ2,cat + µ3,comp + µ2,dom + γ1SCCi,t−1 +Xi,t−1∆+ ϵi,t, (4)

where the dependent variable, Flow volatilityi,t, is the standard deviation of daily net flows to fund i

in month t in basis points, µ1,t, µ2,cat, µ3,comp and µ2,dom denote fixed effects for month, Morningstar

Global Category, management company, and country of domicile, respectively. SCCi,t−1 denotes the

9We do, however, consider non-EA as a different country when computing concentration ratios. In our final sample, such
holdings are limited to 20% of the fund’s shares.
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shareholder country concentration for fund i based on SHSS ownership data reported in the previous

quarter. We consider four different measures of SCC: concentration ratio in the top 1, 2, and 3 countries,

and the Herfindhal-Hirschman index. Xi,t−1 is a vector of control variables that includes: past alpha (the

intercept of the time series regression of fund excess returns on the factors for the three-year period ending

in month t − 1, in percentage points); fund and family size (in logs of USD millions); net inflows to the

fund in the prior 12 months (in percentage points); return volatility over the prior 12 months (standard

deviation, in percentage points); Total Expense Ratio (TER) in the previous month (in percentage points);

and the age of the fund and the fund’s family (in logs of years). We cluster standard errors by both time

and fund.

The estimation results are shown in Panel A of Table 3. In column 1, we do not include any measure

of SCC. Past performance is positively and significantly associated with flow risk, consistently with the

abundant empirical evidence that investors chase recent performance. Flow risk is also higher for smaller

funds, funds with higher recent flows, higher return volatility, and younger funds. Funds charging lower

expense ratios experience greater flow risk.

In columns 2-5, we include our four measures of SCC, one in each column. The coefficients on all

measures are negative and statistically significant at the 1%. In terms of the economic magnitude of

the association, a one standard deviation increase in CR1 (16.6%) is associated with a 0.2 (= 0.406×16.6
33.55 )

standard deviation decrease in flow volatility. To put this economic magnitude in perspective, a one

standard deviation increase in fund size (1.53), is associated with a 0.053 standard deviation decrease

in flow volatility, and a one standard deviation increase in fund age (0.59), is associated with a 0.058

standard deviation decrease in flow volatility. The economic magnitude of the association between flow

risk and SCC is very similar for the other three measures.

In columns 6 and 7, we control for institutional ownership, i.e., the share of the fund’s assets in the

hands of institutional investors. As argued by Goldstein et al. (2017), strategic complementarities are less

of a concern to institutional investors since they hold larger shares of a mutual fund. On the other hand,

Allaire et al. (2023) show that mutual funds, the most important type of institutional investors in EA

funds, were largely responsible for the outflows experienced by European bond funds during the COVID-

19 crisis of 2020. Consistently with the findings of Allaire et al. (2023), funds with higher institutional

ownership experience higher flow risk. However, SCC (which we measure with CR3 and HHI), remains

statistically significant and similar in magnitude.
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While the results of Table 3 indicate that in our data flow risk and SCC are negatively related,

it could be that mutual funds with a more geographically dispersed investor base are fundamentally

different in some unobservable dimension that is also related to flow risk. To account for time-invariant

fund characteristics, we include fund fixed effects (and eliminate fixed effects that do not vary for a

given fund). That way, we are comparing flow risk for each fund across periods with different degrees of

shareholder country concentration. That is, we estimate:

Flow volatilityi,t = µ1,t + µ2,i + γ1SCCi,t−1 +Xi,t−1∆+ ϵi,t, (5)

The estimation results are shown in Panel B of Table 3. Across all specifications, the estimated

coefficients on SCC measures remain negative and statistically significant at the 1% level. The economic

magnitude is lower than in Panel A, where we have no fund fixed effects. This suggests that the estimated

coefficients in Panel A are only partially, not fully, explained by cross-sectional differences in flow risk

between funds with lower and higher SCC. By including fund fixed effects, we know that as SCC increases

for a given fund, flow risk decreases. More specifically, a one standard deviation increase in CR1 (16.6%) is

associated with a 0.098 standard deviation decrease in flow risk (= 0.199×16.6
33.55 ). The economic significance

for the other measures of SCC is similar.

A natural question is whether the positive association between flow risk and the geographic dispersion

of funds’ shareholders that we document in this paper is entirely driven by differences between funds

sold in just one country and cross-border funds. To answer this question, we reestimate equation 5 for a

restricted sample that includes only funds with shareholders from more than one country. This restriction

leads to a 22% reduction of the regression sample size. The results are displayed in Panel C of Table

3. The coefficients on all four measures of SCC remain negative and statistically significant. In fact,

the coefficients are slightly larger than in Panel B. Therefore, our results are not due only to differences

between single-country and multi-country funds.

We now ask whether the relation between SCC and flow risk concentrates in a particular group of

funds or is a more general phenomenon in our data. More specifically, we augment the regression equation

5 by adding interactions between the SCC measures and indicator variables for the three asset classes:

Allocation, Equity, and Fixed Income. Note that funds do not switch across asset classes, so any first-order

effects of asset classes on flow risk are already absorbed by fund fixed effects. The results are shown on

Table 4. The estimated coefficients for all the interaction terms are negative and statistically significant
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for all measures of SCC. The strongest association between flow risk and SCC is for equity funds.

In Table 5, we investigate whether our results are driven by funds investing in specific regions. To do

this, we include interactions of indicator variables for the fund’s investment region with SCC. In almost

all cases, the coefficients on the interactions are negative and significant. A notable exception is funds

investing in North American markets. In this case, the sign of the coefficient changes across measures

of concentration and is never statistically significant. Also, the coefficient for the interaction between

CR3 and the indicator for Japan is negative but not statistically significant. Once again, these results

suggest that the association between shareholder geographic concentration is not specific to a particular

investment objective.

5 Shareholder country concentration and flow-performance sensitivity

The results of section 4 provide robust evidence that funds that experience a decrease in SCC must

deal with greater flow volatility. The evidence is consistent with our hypothesis, but our hypothesis

entails a specific economic mechanism, i.e., shareholders willing to invest in cross-border funds are more

sophisticated and therefore, less prone to familiarity bias, but also more willing to compare funds in

terms of their after-fee performance. This would make flows to funds with more geographically dispersed

shareholders more sensitive to performance and consequently, more volatile. In this section, we provide

direct evidence consistent with this clientele effect.

In particular, we estimate the regression equation:

Flowi,t = µ1,cat×t + µ2,i

+γ1Performancei,t−1 + γ2Performancei,t−1 × SCCi,t−1 + γ2SCCi,t−1

+Xi,t−1∆+ ϵi,t,

where the dependent variable, Flowi,t, is the net inflow of money to fund i in month t (in %). We regress

the fund’s flow on Performancei,t−1, which is either Past alpha, defined as in the previous regressions, i.e.,

the intercept of the time series regression used to estimate fund alphas in the prior 36 months, or Return

rank of the fund, i.e., its position relative to all other funds in its investment category in terms of their

return over the previous year, normalized to range from 0 (worst fund) to 1 (best fund). We also include

two measures of SCC as regressors, CR3 and HHI, as well as the interaction of SCC with performance.
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We are interested in the coefficient on the interaction. A negative and statistically significant coefficient

would support our hypothesis that shareholders of funds with less country-concentrated shareholders are

more sensitive to performance. The vector of control variables, X, includes: fund size, family size, total

expense ratio, fund age, and family age. We also include an indicator variable, No load, that equals 1 if

none of the fund’s share classes charges loads. In addition to fund fixed effects, we include investment

category by month fixed effects. This allows us to account for the possibility of investors flocking to or

fleeing from certain categories at the same time.

The results are shown in Table 6 for Past alpha (columns 1 and 2) and Return rank (columns 3 and 4),

as measures of performance. Consistently with our clientele hypothesis, the estimated coefficient on the

interaction between past performance and the concentration ratio is negative and statistically significant

for both measures of performance and for both measures of SCC, at either the 5% or the 1% significance

level. Therefore, investors in funds with less geographically concentrated shareholders are more sensitive

to recent performance, consistently with our hypothesis.

The increase in sensitivity associated with more geographically dispersed investors is economically

significant. Consider, for instance, a fund that increases its Return rank within its investment category

by 25% (roughly one standard deviation). Other things equal, the estimated coefficients from column

3 imply that if the fund’s CR3 is in the median of the distribution (97.68%), it benefits from an extra

monthly net flow of 0.139% (= 5.247×0.25−0.048×0.25×97.68) or 1.67% per year. However, if the fund’s

CR3 is one standard deviation lower, 88.22% (=97.68%−9.46%), then the extra flow to the fund is 0.253%

per month or 3.037% per year. Using HHI to measure the concentration (column 4), the corresponding

increase in flows is 0.116% per month for funds with median HHI and 0.263% per month for funds with

one standard deviation lower HHI.

The mutual fund literature has provided evidence that the flow-performance relation is often not linear

both in the US and in other countries (see Ferreira, Keswani, Miguel, and Ramos (2012) for international

comparison). It is therefore natural to ask whether shareholders in funds with less concentrated investors

are more sensitive to performance when performance is poor, when it is good, or for any level of

performance. To answer this question, we follow Sirri and Tufano (1998) and estimate a regression

equation where flows are a piecewise linear function of the fund’s Return rank with breakpoints at the

20th and 80th percentiles. In particular, we define the following three variables: Low performance =

Min(Return rank,0.2); Middle performance = Min(0.6, Return rank − Low performance); and High
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performance = Min(0.8, Return rank − Middle performance − Low performance), and regress monthly

flows on these variables and their interactions with CR3 and HHI. The results are reported in Table 7.

For a fund with median CR3, the flow-performance relation is non-linear with flows being more sensitive

to return rank in bottom and top quintile regions. More specifically, given the estimated coefficients from

column 1, the slopes of the flow-performance relation for a fund with a median value of CR3 (97.68%)

are 1.027 in the bottom quintile of the return distribution, 0.471 in the center, and 1.155 in the top

quintile. As CR3 decreases, the slope of the flow-performance relation increases in every region, but more

so for funds in both tails of the distribution. Therefore, the flow-performance relation becomes steeper,

particularly for the worst and best mutual funds. In particular, for a fund whose CR3 is one standard

deviation lower than the median, the slopes in the bottom quintile, 2-9 quintiles, and top quintile are

2.058, 0.745, and 2.46, respectively. The same conclusion is true if we use HHI to measure SCC (column

2).

In sum, the results of this section provide support for the economic mechanism proposed in the

paper. Investors who self-select into funds with dispersed shareholders are more sensitive to differences

in performance. They are particularly sensitive to performance in the two tails of the performance

distribution. This increased sensitivity of flows to funds with more extreme performance can explain why

funds with more dispersed investors exhibit higher flow risk.

6 Shareholder country concentration and performance

In this section, we investigate whether the increased flow risk of mutual funds with geographically dispersed

investors hurts the performance of these funds. To answer this question, we estimate the regression

equation:

Alphai,t = µ1,t + µ2,i + γ1SCCi,t−1 +Xi,t−1∆+ ϵi,t, (6)

where the dependent variable, Alphai,t is fund i’s realized risk-adjusted return in month t, calculated as

the excess return of fund i in month t minus the dot product of the vector of factor realizations in month t

and the vector of fund i’s betas, estimated over the previous 36 months, in basis points. We use the same

controls as in equation 5, including past performance, i.e., the intercept of the time-series regression used

to estimate betas, to account for possible performance persistence. The results are reported in Table 8.
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In Panel A, we show the results for all funds. Consistently with the results of Chen et al. (2004) for US

mutual funds, fund size is negatively and significantly associated with performance in all specifications. In

contrast with their findings, the size of the fund’s family is negatively associated with fund performance,

but only when we control for SCC. Older funds exhibit higher performance. As for our measures of

SCC, we find that CR2, CR3, and HHI, are positively and significantly associated with fund performance.

However, when we control for institutional ownership, the estimated coefficients become much smaller

and significance vanishes. In Panel B, we repeat the analysis only for funds sold in multiple countries and

our conclusions are identical. Therefore, we find no evidence that the geographic dispersion of a fund’s

investor base hurts its performance despite the associated increase in flow risk.

One possible explanation for this finding is that asset managers anticipate the heightened flow risk

associated with a more geographically dispersed investor base and the increase in flow risk. To mitigate

potential costs, managers manage liquidity dynamically, as shown by Jiang et al. (2021). For instance,

they may increase the liquidity of their holdings. Another explanation is that the presence of more

sophisticated investors provides asset managers with stronger incentives to invest in generating alpha, and

this improved performance offsets the increase in transaction costs. This explanation is consistent with

Guercio and Reuter (2014) that funds catering to more sophisticated investors exert more effort to generate

alpha, and less effort to provide investors with costly services, such as advice. The two explanations are

not mutually exclusive. Asset managers will optimally trade off the benefits of internationalizing their

investor base against the potential costs of dealing with more volatile flows.

7 Robustness tests

Finally, we perform four robustness tests. First, we test whether our results are robust to using measures

of downside flow risk instead of the standard deviation of flows. To do this, we re-estimate equation

2, replacing the dependent variable with the Flow semideviation or the Maximum outflow experienced

in the month by the fund.10 In Tables 9 and 10 report the estimation results. Coefficients on SCC

for flow semideviation are negative and significant, while the coefficients on SCC for maximum outflow,

which is defined to be positive when the fund experiences net outflows, are positive and highly significant.

Therefore, our conclusions are robust to measuring downside flow risk instead of flow risk.

10Different measures capture various aspects of downside risk. For example, while the semi-standard deviation focuses on
negative deviations from the mean, maximum outflow captures the worst-case scenario within a specific period. Using several
metrics allows to provide a comprehensive assessment of the potential risks.
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Second, in Table 11 we test whether our results are driven by different types of investors (e.g., mutual

funds, insurance companies, households), which have different degrees of elasticity, also have different

preferences in terms of geographically dispersed funds. While this may indeed be the case, it is not the

goal of our paper. To eliminate the influence of different investor types, we focus on retail funds and

reestimate equation 5 on this subsample, i.e., funds held predominantly by households. More specifically,

we allow a maximum institutional share of 10 per cent of total assets under management for the fund to

be included in our sample, which leads to a large reduction of our sample size. Estimation results are

qualitatively similar to those shown in Table 3. Although the estimated coefficients on SCC and their

significance are slightly smaller than in the main sample, they remain negative in all specifications and

significant in all specifications by one.

Third, in Table 12 we test whether our results are robust to controlling for the share of foreign investors

in the fund’s ownership, defined as shareholders outside the EA, as in Allaire et al. (2023). Our conclusions

remain unchanged. Estimated coefficients on SCC measures remain negative and statistically significant.

Interestingly, the coefficient on foreign ownership is negative in all specifications and statistically significant

in columns (3) and (4), where we control for institutional ownership. Therefore, contrary to the findings

of Allaire et al. (2023) for the COVID-19 crisis, we find that a larger share of foreign investors is associated

with lower volatility of fund flows.

Finally, in light of the findings of Allaire et al. (2023) we redo the main analysis by removing the

COVID-19 period from the sample entirely. This analysis allows us to verify whether the strong link

between SCC and flow risk that we document in the paper is driven by that particular period of turmoil

characterized by historically large outflows. The results of this robustness test, reported in Table 13, are

virtually the same as in the main analysis, confirming that the pattern we unveil in this paper is general

and not period-specific.

8 Conclusions

We investigate the relationship between the geographic dispersion of a mutual fund’s investor base and

its flow risk, focusing on cross-border funds within the euro area. Exploiting a unique data set from the

Securities Holdings Statistics by Sector (SHSS), we are able to measure for the first time the degree of

geographic dispersion of EA mutual funds and study its relation to flow risk.

Our findings reveal that funds with a more geographically dispersed investor base exhibit higher flow
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risk. This association holds across different asset classes and investment regions. The results are consistent

with a clientele effect. Funds that attract investors from multiple countries also attract more elastic

investors. Further tests reveal that investors in cross-border funds are more sensitive to performance,

consistently with a clientele effect driving our main results.

Interestingly, while flow risk is higher for funds with a geographically dispersed investor base, we

find no evidence that funds with more geographically dispersed investors underperform otherwise similar

funds. This suggests that asset managers of cross-border funds may actively manage liquidity in response

to increased transaction costs or face stronger incentives to generate alpha.

Finally, the link between the geographic dispersion of fund investors and flow risk is robust to

using different measures of flow risk, restricting the sample to retail funds, controlling for non-EA fund

ownership, and removing the COVID-19 crisis from the sample.

Our findings hold important implications for investors, asset managers, and regulators. For investors

and asset managers of cross-border funds, understanding the link between shareholder concentration and

flow risk is crucial for risk management and investment decision-making. Regulators, particularly those

concerned with financial stability, should take into account the higher risk posed by cross-border funds,

especially in less liquid asset classes. Overall, this study contributes to the broader literature on mutual

fund outflows and sheds light on the importance of investor geography in understanding fund fragility.
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Figure 1: Sample composition: Number of unique funds and total net assets by asset class

This figure shows graphically the sample composition both in terms of number of funds (left panel) and total net assets in billions of USD (right panel) by

asset class over the period 2009Q1–2020Q3.
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Figure 2: Distribution of Fund Holdings: Country of Ownership vs Country of Domicile

This figure shows graphically the number of funds held by residents in each country/region of funds and domiciled in each country/region as of September

2020.
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Table 1: Cross-country ownership based on actual holdings data (SHSS) vs Available for Sale data (Morningstar)

This table displays the total number of funds domiciled in country d (by row) that have shareholders in country o (by column) based on the SHSS data, as of

September 2020. In order to avoid counting funds with only a small fraction of their shares held by residents in country o, we impose a minimum ownership

threshold of 1% of the fund’s assets by residents in country o for that fund to be considered as being owned in that country. To check whether using available

for sale (AFS) variable from Morningstar, instead of actual holdings information from SHSS, to compute cross-country ownership we also display for each

country of domicile d, the number of funds available for sale in each country of ownernship o. For confidentiality reasons, we have marked with a 3− those

cases based on SHSS data with 1, 2 or 3 funds.
Country/Region of Ownership or Available for Sale

Domicile Austria Belgium Denmark France Germany Italy Neth. Portugal Spain Ireland Lux. OEA OEC RoW

Austria Own 684 3− 3− 11 404 47 3− 3− 4 4 20 81 247 227

AFS 691 0 0 14 345 73 0 0 24 0 6 76 105 9

Belgium Own 7 406 3− 28 21 11 22 3− 10 3− 102 8 64 73

AFS 61 394 0 78 70 36 41 0 35 0 77 38 75 4

Denmark Own 3− 3− 588 3− 13 3− 3− 3− 3− 4 21 13 5 3−
AFS 0 0 588 1 13 0 1 0 1 0 1 21 28 1

France Own 9 182 3− 2522 52 115 7 11 58 25 745 16 331 389

AFS 83 133 3 2575 163 198 66 28 163 14 170 29 199 43

Germany Own 133 15 4 17 1131 11 4 5 9 9 200 7 255 138

AFS 260 3 1 32 1133 22 15 3 26 11 31 8 122 18

Italy Own 3− 3− 3− 3− 3− 781 3− 3− 3− 15 6 3− 3− 24

AFS 0 0 0 0 0 781 0 0 0 0 0 0 0 2

Netherlands Own 3− 8 3− 3− 3− 3− 54 3− 3− 3− 3− 3− 7 12

AFS 0 0 0 1 2 0 55 0 0 0 0 0 0 0

Portugal Own 3− 3− 3− 37 3− 3− 3− 132 3− 3− 3− 3− 21 87

AFS 0 0 0 0 0 0 0 132 0 0 0 0 0 0

Spain Own 3− 3− 3− 7 5 3− 3− 6 3267 9 52 3− 33 34

AFS 0 0 0 0 0 0 0 0 3295 0 0 0 0 0

Ireland Own 21 32 12 47 78 111 20 5 20 107 101 11 72 69

AFS 91 58 61 99 132 143 88 21 94 322 89 83 117 134

Luxembourg Own 348 660 65 761 1273 971 147 77 379 333 1255 202 982 630

AFS 1079 828 371 1048 1710 1229 782 424 1014 322 3060 630 1202 757

OEA Own 3− 3− 3− 4 6 4 3− 3− 3− 42 28 238 25 36

AFS 4 1 9 9 9 12 3 5 10 0 1 248 63 1

OEC Own 10 4 3− 16 17 3− 3− 3− 3− 5 4 3− 13 15

AFS 11 0 1 0 16 1 1 0 0 0 0 1 26 16

RoW Own 3− 3− 3− 5 3− 3− 3− 3− 3− 10 3− 3− 3− 3−
AFS 0 0 0 0 0 0 0 0 0 0 0 0 1 15
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Table 2: Summary Statistics

This table reports descriptive statistics for fund-quarter observations in our sample, disaggregated by the number of

different countries in which residents hold shares of the fund. In order to include all funds used in the analysis, we do

not impose a minimum investment threshold. All variables are defined in the Appendix (see Table A1).

Number of countries

of ownership Variable Mean S.D. 25th ptile. Median 75th pctile. Obs.

1 Fund size 3.71 1.46 2.64 3.63 4.69 89,323

Family size 8.28 1.94 7.02 8.42 9.70 89,308

Fund age 2.23 0.53 1.78 2.28 2.62 89,324

Family fund age 3.50 0.57 3.17 3.59 3.86 89,324

Alpha -24.13 206.53 143.99 -31.08 79.29 88,499

Return volatility 4.51 2.18 2.83 4.18 5.72 89,324

Flow volatility 23.08 32.15 2.40 10.98 29.04 89,324

Flow semideviation 30.38 59.81 1.69 9.34 29.18 81,130

Maximum outflow -51.71 89.71 -57.57 -14.52 -0.83 89,324

CR1 96.92 6.60 97.35 99.61 100.00 86,450

CR2 96.92 6.60 97.35 99.61 100.00 86,450

CR3 96.92 6.60 97.35 99.61 100.00 86,450

HHI 0.94 0.11 0.95 0.99 1.00 86,450

2-9 Fund size 4.17 1.34 3.23 4.12 5.09 211,481

Family size 8.61 1.96 7.41 8.71 10.22 211,467

Fund age 2.36 0.57 1.92 2.39 2.76 211,481

Family age 3.61 0.54 3.29 3.69 3.96 211,481

Alpha -22.55 214.77 -143.01 -30.96 82.46 208,787

Return volatility 4.57 2.41 2.75 4.02 5.82 211,481

Flow volatility 27.36 33.19 6.52 14.39 34.29 211,481

Flow semideviation 37.81 64.23 6.14 14.50 37.73 201,284

Maximum outflow -64.76 94.86 -74.52 -27.21 -9.46 211,481

CR1 87.92 14.64 82.69 94.16 98.37 206,142

CR2 92.79 9.61 89.88 96.96 99.22 206,142

CR3 93.71 8.69 91.16 97.52 99.45 206,142

HHI 0.81 0.20 0.69 0.89 0.97 206,142

10+ Fund size 5.64 1.29 4.81 5.67 6.49 101,100

Family size 9.72 1.62 8.61 10.21 10.93 101,094

Fund age 2.61 0.63 2.18 2.68 3.05 101,100

Family age 3.87 0.50 3.49 3.96 4.22 101,100

alpha -21.21 212.02 -135.74 -25.84 82.31 99,995

Return volatility 4.15 2.40 2.43 3.47 5.19 101,100

Flow volatility 29.06 35.22 6.22 14.49 37.80 101,100

Flow semideviation 37.04 61.76 6.03 14.02 37.78 99,299

Maximum outflow -64.92 94.56 -74.41 -26.14 -10.59 101,100

CR1 79.41 21.43 67.68 88.22 96.46 100,523

CR2 87.00 14.81 81.79 93.02 97.92 100,523

CR3 89.98 11.63 85.73 94.62 98.43 100,523

HHI 0.70 0.27 0.50 0.78 0.93 100,523

All Fund size 4.44 1.53 3.33 4.41 5.53 401,904

Family size 8.82 1.95 7.58 9.03 10.42 401,869

Fund age 2.40 0.59 1.93 2.43 2.82 401,905

Family age 3.65 0.55 3.30 3.73 4.08 401,905

Alpha -22.57 212.27 -141.46 -29.67 81.66 397,281

Return volatility 4.45 2.36 2.66 3.93 5.66 401,905

Flow volatility 26.84 33.55 5.73 13.68 34.00 401,905

Flow semideviation 36.03 62.74 5.30 13.31 35.89 381,713

Maximum outflow -61.90 93.82 -70.74 -24.48 -7.53 401,905

CR1 87.72 16.60 83.25 95.22 98.91 393,115

CR2 92.22 11.23 89.57 97.17 99.37 393,115

CR3 93.46 9.46 91.04 97.68 99.54 393,115

HHI 0.81 0.22 0.70 0.91 0.98 393,115
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Table 3: Shareholder Concentration and Flow Volatility

This table reports regression results for Flow Volatility at the fund level. The dependent variable is Flow Volatility
computed as the standard deviation of daily flows in a given month. The sample includes all funds with at least
80 per cent of their assets held in the euro area or with a euro area custodian (Panel A and B), and within this
sample, only those that are multi-country (Panel C). The sample period is from January 2009 to September 2020. All
variables are defined in the Appendix (see Table A1). All models are estimated by ordinary least squares and include
a constant term, but the coefficient is not reported. Standard errors are White-corrected for heteroskedasticity and
clustered at the fund and time level. Fixed effects are reported in the table. * indicates significance at 1% (***),
5% (**), 10% (*).

Panel A: All funds, No Fund Fixed Effects

(1) (2) (3) (4) (5) (6) (7)

Past alpha 2.308*** 1.942*** 2.027*** 2.133*** 1.951*** 2.028*** 1.877***
(0.210) (0.381) (0.384) (0.388) (0.381) (0.380) (0.376)

Fund size -1.772*** -1.176*** -1.044*** -0.893*** -1.179*** -1.028*** -1.260***
(0.093) (0.169) (0.170) (0.170) (0.168) (0.167) (0.166)

Family size 0.225 0.279 0.251 0.230 0.261 0.329 0.335
(0.141) (0.295) (0.299) (0.304) (0.294) (0.302) (0.293)

Annual flow 0.056*** 0.049*** 0.050*** 0.051*** 0.050*** 0.048*** 0.047***
(0.002) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

Return volatility 0.566*** 0.455*** 0.422*** 0.433*** 0.433*** 0.467*** 0.466***
(0.092) (0.148) (0.151) (0.154) (0.149) (0.151) (0.147)

TER -0.650*** -0.629** -0.594** -0.531** -0.664** 0.064 -0.166
(0.204) (0.265) (0.266) (0.267) (0.263) (0.256) (0.256)

Fund age -3.025*** -3.346*** -3.535*** -3.554*** -3.429*** -2.972*** -2.931***
(0.193) (0.338) (0.348) (0.352) (0.338) (0.350) (0.338)

Family age 0.261 0.334 -0.350 -0.748 -0.234 -1.336 -0.676
(1.093) (3.051) (3.097) (3.121) (3.062) (3.116) (3.064)

CR1 -0.406***
(0.019)

CR2 -0.480***
(0.026)

CR3 -0.449*** -0.507***
(0.028) (0.028)

HHI -30.641*** -30.813***
(1.323) (1.308)

Instit. ownership 0.107*** 0.086***
(0.008) (0.008)

Observations 1,854,555 375,530 375,530 375,530 375,530 375,530 375,530
R-squared 0.161 0.131 0.123 0.118 0.131 0.125 0.136
Domicile Yes Yes Yes Yes Yes Yes Yes
Global Cat. FE Yes Yes Yes Yes Yes Yes Yes
Man. Co. FE Yes Yes Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes Yes Yes
Cluster by Fund Yes Yes Yes Yes Yes Yes Yes
Cluster by Time Yes Yes Yes Yes Yes Yes Yes
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Panel B: All Funds, Fund Fixed Effects

(1) (2) (3) (4) (5) (6) (7)

Past alpha 2.116*** 1.366*** 1.413*** 1.432*** 1.370*** 1.407*** 1.357***
(0.219) (0.370) (0.371) (0.371) (0.370) (0.367) (0.367)

Fund size -3.069*** -2.518*** -2.369*** -2.327*** -2.480*** -3.029*** -3.154***
(0.184) (0.377) (0.381) (0.382) (0.376) (0.363) (0.358)

Family size 0.491* 0.051 0.021 0.009 0.033 0.045 0.084
(0.264) (0.565) (0.569) (0.571) (0.566) (0.574) (0.569)

Annual flows 0.034*** 0.033*** 0.033*** 0.033*** 0.033*** 0.032*** 0.032***
(0.001) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Return volatility 0.234** 0.174 0.166 0.165 0.174 0.185 0.192
(0.095) (0.125) (0.126) (0.126) (0.125) (0.125) (0.124)

TER 0.019 0.386 0.390 0.392 0.393 0.515* 0.509*
(0.185) (0.284) (0.282) (0.281) (0.285) (0.276) (0.280)

Fund age -2.454*** -1.708 -1.024 -0.870 -1.670 -0.554 -1.303
(0.702) (1.219) (1.240) (1.242) (1.224) (1.219) (1.205)

Family age -0.796 4.945 4.535 4.436 4.660 3.951 4.285
(1.145) (3.489) (3.513) (3.519) (3.495) (3.518) (3.497)

CR1 -0.199***
(0.020)

CR2 -0.123***
(0.024)

CR3 -0.088*** -0.202***
(0.023) (0.025)

HHI -14.632*** -17.845***
(1.432) (1.438)

Instit. ownership 0.164*** 0.153***
(0.016) (0.015)

Observations 1,905,872 392,391 392,391 392,391 392,391 392,391 392,391
R-squared 0.340 0.319 0.318 0.318 0.319 0.320 0.321
Fund FE Yes Yes Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes Yes Yes
Cluster by Fund Yes Yes Yes Yes Yes Yes Yes
Cluster by Time Yes Yes Yes Yes Yes Yes Yes
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Panel C: Multi-Country Funds Only, Fund Fixed Effects

(1) (2) (3) (4) (5) (6) (7)

Past alpha 1.951*** 1.796*** 1.851*** 1.876*** 1.795*** 1.817*** 1.760***
(0.399) (0.397) (0.398) (0.399) (0.396) (0.393) (0.393)

Fund size -2.392*** -2.474*** -2.305*** -2.246*** -2.426*** -3.274*** -3.347***
(0.432) (0.426) (0.433) (0.433) (0.426) (0.403) (0.398)

Family size 0.241 0.174 0.162 0.153 0.140 0.263 0.269
(0.594) (0.585) (0.593) (0.595) (0.587) (0.582) (0.576)

Annual flows 0.034*** 0.033*** 0.034*** 0.034*** 0.034*** 0.031*** 0.031***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Return volatility 0.091 0.121 0.111 0.111 0.121 0.140 0.146
(0.133) (0.130) (0.132) (0.132) (0.131) (0.129) (0.129)

TER 0.375 0.269 0.278 0.285 0.274 0.507* 0.480*
(0.298) (0.296) (0.295) (0.294) (0.296) (0.285) (0.287)

Fund age -0.991 -2.173 -1.447 -1.237 -2.116 -0.650 -1.448
(1.404) (1.384) (1.412) (1.414) (1.388) (1.375) (1.359)

Family age 6.417* 6.613* 6.042* 5.881 6.066* 5.043 5.313
(3.577) (3.507) (3.581) (3.603) (3.524) (3.486) (3.439)

CR1 -0.210***
(0.022)

CR2 -0.133***
(0.026)

CR3 -0.091*** -0.247***
(0.026) (0.027)

HHI -16.079*** -19.476***
(1.599) (1.580)

Instit. ownership 0.225*** 0.200***
(0.019) (0.017)

Observations 312,349 306,334 306,334 306,334 306,334 306,334 306,334
R-squared 0.329 0.330 0.329 0.329 0.330 0.332 0.333
Fund FE Yes Yes Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes Yes Yes
Cluster by Fund Yes Yes Yes Yes Yes Yes Yes
Cluster by Time Yes Yes Yes Yes Yes Yes Yes
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Table 4: Shareholder Concentration and Flow Volatility - By Asset Class

This table reports regression results for Flow Volatility at the fund level. The dependent variable is Flow Volatility

computed as the standard deviation of daily flows in a given month. The sample includes all funds with at least 80

per cent of their assets held in the euro area or with a euro area custodian. The sample period is from January 2009

to September 2020. All variables are defined in the Appendix (see Table A1). Standard errors are White-corrected

for heteroskedasticity and clustered at the fund and time level. Fixed effects are reported in the table. * indicates

significance at 1% (***), 5% (**), 10% (*).

(1) (2) (3) (4) (5) (6)

CR1 x Allocation -0.102***

(0.039)

CR1 x Equity -0.272***

(0.034)

CR1 x Fixed income -0.172***

(0.034)

CR2 x Allocation -0.113**

(0.047)

CR2 x Equity -0.176***

(0.043)

CR2 x Fixed income -0.090**

(0.042)

CR3 x Allocation -0.100** -0.232***

(0.048) (0.048)

CR3 x Equity -0.123*** -0.284***

(0.041) (0.042)

CR3 x Fixed income -0.046 -0.200***

(0.041) (0.043)

HHI x Allocation -8.022*** -10.758***

(2.728) (2.740)

HHI x Equity -21.050*** -23.597***

(2.503) (2.469)

HHI x Fixed income -13.881*** -18.663***

(2.625) (2.555)

Instit. ownership 0.221*** 0.195***

(0.019) (0.017)

Controls Yes Yes Yes Yes Yes Yes

Observations 306,334 306,334 306,334 306,334 306,334 306,334

R-squared 0.333 0.332 0.332 0.333 0.335 0.336

Fund FE Yes Yes Yes Yes Yes Yes

Month FE x Global Broad Category FE Yes Yes Yes Yes Yes Yes

Cluster by Fund Yes Yes Yes Yes Yes Yes

Cluster by Time Yes Yes Yes Yes Yes Yes
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Table 5: Shareholder Concentration and Flow Volatility - By Investment Region

This table reports regression results for Flow Volatility at the fund level. The dependent variable is Flow Volatility

computed as the standard deviation of daily flows in a given month. The sample includes all funds with at least 80

per cent of their assets held in the euro area or with a euro area custodian. The sample period is from January 2009

to September 2020. All variables are defined in the Appendix (see Table A1). Standard errors are White-corrected

for heteroskedasticity and clustered at the fund and time level. Fixed effects are reported in the table. * indicates

significance at 1% (***), 5% (**), 10% (*).

(1) (2) (3) (4) (5) (6)

CR1 x Asia pacific (ex Japan) -0.185*

(0.097)

CR1 x Developed -0.305***

(0.041)

CR1 x Europe -0.159***

(0.027)

CR1 x Japan -0.566***

(0.142)

CR1 x North America -0.148

(0.112)

CR2 x Asia pacific (ex Japan) -0.256**

(0.119)

CR2 x Developed -0.211***

(0.048)

CR2 x Europe -0.105***

(0.032)

CR2 x Japan -0.319*

(0.183)

CR2 x North America 0.090

(0.164)

CR3 x Asia pacific (ex Japan) -0.249** -0.417***

(0.119) (0.120)

CR3 x Developed -0.155*** -0.315***

(0.047) (0.047)

CR3 x Europe -0.077** -0.224***

(0.031) (0.032)

CR3 x Japan -0.046 -0.229

(0.210) (0.200)

CR3 x North America 0.158 -0.012

(0.156) (0.160)

HHI x Asia pacific (ex Japan) -20.280*** -24.318***

(7.215) (7.332)

HHI x Developed -22.578*** -25.612***

(3.123) (3.038)

HHI x Europe -12.523*** -16.026***

(1.817) (1.790)

HHI x Japan -45.559*** -44.414***

(12.195) (12.084)

HHI x North America -9.255 -12.907

(10.119) (9.763)

Instit. ownership 0.221*** 0.195***

(0.018) (0.017)

Controls Yes Yes Yes Yes Yes Yes

Observations 306,334 306,334 306,334 306,334 306,334 306,334

R-squared 0.334 0.333 0.333 0.334 0.336 0.337

Fund FE Yes Yes Yes Yes Yes Yes

Month FE x Investment Region FE Yes Yes Yes Yes Yes Yes

Cluster by Fund Yes Yes Yes Yes Yes Yes

Cluster by Time Yes Yes Yes Yes Yes Yes

30



Table 6: Shareholder Concentration and Flow-Performance Sensitivity (Linear)

This table reports regression results for Flow at the fund level. The dependent variable is the net inflows to the
fund in the month. The sample includes all funds with at least 80 per cent of their assets held in the euro area or
with a euro area custodian. The sample period is from January 2009 to September 2020. All variables are defined
in the Appendix (see Table A1). Standard errors are White-corrected for heteroskedasticity and clustered at the
fund and time level. Fixed effects are reported in the table. * indicates significance at 1% (***), 5% (**), 10% (*).

Performance =

Past alpha Return Rank

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

Performance 2.044*** 1.571*** 5.247*** 2.890***
(0.463) (0.200) (0.555) (0.223)

Performance x CR3 -0.010** -0.048***
(0.005) (0.006)

Performance x HHI -0.558** -2.664***
(0.220) (0.243)

CR3 0.002 0.027***
(0.004) (0.004)

HHI 0.743*** 2.071***
(0.225) (0.249)

Fund size -1.017*** -1.010*** -0.951*** -0.943***
(0.068) (0.068) (0.067) (0.066)

Family size 0.233*** 0.231*** 0.215*** 0.214***
(0.081) (0.080) (0.081) (0.081)

TER 0.166*** 0.165*** 0.195*** 0.195***
(0.046) (0.046) (0.047) (0.047)

Fund age -1.649*** -1.602*** -1.748*** -1.703***
(0.186) (0.187) (0.192) (0.192)

Family age -0.374 -0.390 -0.418 -0.434
(0.378) (0.377) (0.388) (0.387)

No load -0.136 -0.146 -0.163 -0.172
(0.229) (0.229) (0.230) (0.230)

Observations 409,766 409,766 404,574 404,574
R-squared 0.122 0.124 0.121 0.124
Fund FE Yes Yes Yes Yes
MS Category x Month FE Yes Yes Yes Yes
Cluster Fund Yes Yes Yes Yes
Cluster Time Yes Yes Yes Yes
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Table 7: Shareholder Concentration and Flow-Performance Sensitivity (Piecewise Linear)

This table reports regression results for Flow at the fund level. The dependent variable is the net inflows to the
fund in the month. The sample includes all funds with at least 80 per cent of their assets held in the euro area or
with a euro area custodian. The sample period is from January 2009 to September 2020. All variables are defined
in the Appendix (see Table A1). Standard errors are White-corrected for heteroskedasticity and clustered at the
fund and time level. Fixed effects are reported in the table. * indicates significance at 1% (***), 5% (**), 10% (*).

(1) (2)

Low performance 11.674*** 5.384***
(3.350) (1.373)

Middle performance 3.304*** 2.017***
(0.680) (0.281)

High performance 14.635*** 7.582***
(5.094) (1.749)

Low performance × CR3 -0.109***
(0.036)

Middle performance × CR3 -0.029***
(0.007)

High performance × CR3 -0.138**
(0.053)

Low performance × HHI -4.895***
(1.632)

Middle performance × HHI -1.814***
(0.322)

High performance × HHI -7.371***
(2.006)

CR3 0.034***
(0.007)

HHI 2.302***
(0.369)

Fund size -0.950*** -0.942***
(0.067) (0.066)

Family size 0.214*** 0.214***
(0.081) (0.081)

TER 0.195*** 0.196***
(0.047) (0.047)

Fund age = L, -1.748*** -1.702***
(0.192) (0.192)

Family age -0.414 -0.432
(0.388) (0.387)

True no load = 1b, 0.000 0.000
(0.000) (0.000)

No load -0.165 -0.175
(0.230) (0.230)

Constant 3.745** 4.992***
(1.615) (1.529)

Observations 404,574 404,574
R-squared 0.123 0.124
Fund FE Yes Yes
Month x Category FE Yes Yes
Cluster Time Yes Yes
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Table 8: Shareholder Concentration and Performance

This table reports regression results for Performance at the fund level. The dependent variable is the net excess
returns derived according to equations 2 and 3. The sample includes all funds with at least 80 per cent of their
assets held in the euro area or with a euro area custodian (Panel A), and within this sample, only those that are
multi-country (Panel B). The sample period is from January 2009 to September 2020. All variables are defined in
the Appendix (see Table A1). Standard errors are White-corrected for heteroskedasticity and clustered at the fund
and time level. Fixed effects are reported in the table. * indicates significance at 1% (***), 5% (**), 10% (*).

Panel A: All funds

(1) (2) (3) (4) (5) (6) (7)

Past alpha 13.643 3.656 3.673 3.660 3.666 3.634 3.652
(9.776) (13.380) (13.374) (13.374) (13.378) (13.373) (13.376)

Fund size -13.868*** -18.391*** -18.406*** -18.456*** -18.385*** -19.205*** -19.155***
(2.186) (2.701) (2.701) (2.708) (2.701) (2.782) (2.788)

Family size -0.715 -9.458** -9.446** -9.426** -9.456** -9.329** -9.343**
(3.262) (3.762) (3.762) (3.761) (3.762) (3.756) (3.755)

Annual flows -0.009 0.027* 0.027* 0.027* 0.027* 0.026 0.026
(0.011) (0.016) (0.016) (0.016) (0.016) (0.016) (0.016)

Return volatility 0.147 0.178 0.181 0.180 0.178 0.207 0.206
(3.039) (5.217) (5.217) (5.217) (5.217) (5.216) (5.217)

TER -4.206*** 0.370 0.368 0.365 0.367 0.510 0.511
(1.441) (1.463) (1.463) (1.463) (1.463) (1.464) (1.464)

Fund age 23.347** 36.363*** 36.450*** 36.364*** 36.503*** 36.653*** 36.885***
(9.992) (8.124) (8.143) (8.139) (8.126) (8.159) (8.159)

Family age -5.621 9.715 9.877 10.038 9.846 9.533 9.479
(9.559) (10.764) (10.767) (10.776) (10.765) (10.780) (10.768)

CR1 0.092
(0.059)

CR2 0.172**
(0.072)

CR3 0.165** 0.038
(0.076) (0.080)

HHI 8.867** 4.884
(4.372) (4.453)

Instit. ownership 0.182*** 0.181***
(0.047) (0.045)

Observations 2,257,509 421,263 421,263 421,263 421,263 421,263 421,263
R-squared 0.095 0.259 0.259 0.259 0.259 0.259 0.259
Fund FE Yes Yes Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes Yes Yes
Cluster by Fund Yes Yes Yes Yes Yes Yes Yes
Cluster by Time Yes Yes Yes Yes Yes Yes Yes
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Panel B: Multi-Country Funds Only

(1) (2) (3) (4) (5) (6) (7)

Past alpha 5.889 5.597 5.617 5.603 5.617 5.556 5.587
(13.052) (12.933) (12.925) (12.925) (12.931) (12.925) (12.930)

Fund size -20.152*** -20.759*** -20.764*** -20.832*** -20.748*** -21.753*** -21.682***
(2.947) (3.065) (3.062) (3.070) (3.065) (3.148) (3.159)

Family size -10.884** -11.300** -11.283** -11.256** -11.289** -11.131** -11.142**
(4.352) (4.532) (4.532) (4.531) (4.533) (4.526) (4.525)

Annual flows 0.025 0.027 0.026 0.026 0.027 0.025 0.025
(0.017) (0.017) (0.017) (0.017) (0.017) (0.017) (0.017)

Return volatility -0.901 -0.860 -0.855 -0.857 -0.860 -0.824 -0.826
(5.019) (4.993) (4.993) (4.993) (4.993) (4.993) (4.993)

TER 0.825 0.845 0.854 0.849 0.846 1.060 1.065
(1.543) (1.575) (1.576) (1.575) (1.575) (1.582) (1.583)

Fund age 33.315*** 34.278*** 34.400*** 34.281*** 34.464*** 34.769*** 35.115***
(8.015) (8.310) (8.326) (8.318) (8.307) (8.354) (8.363)

Family age 22.897* 25.504* 25.678* 25.900* 25.808* 25.241* 25.237*
(12.473) (13.285) (13.302) (13.317) (13.295) (13.356) (13.334)

CR1 0.101
(0.065)

CR2 0.191**
(0.078)

CR3 0.192** 0.051
(0.084) (0.088)

HHI 10.733** 7.037
(5.025) (5.055)

Instit. ownership 0.204*** 0.205***
(0.054) (0.052)

Observations 334,034 327,409 327,409 327,409 327,409 327,409 327,409
R-squared 0.238 0.239 0.239 0.239 0.239 0.239 0.239
Fund FE Yes Yes Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes Yes Yes
Cluster by Fund Yes Yes Yes Yes Yes Yes Yes
Cluster by Time Yes Yes Yes Yes Yes Yes Yes
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Table 9: Shareholder Concentration and Flow Semideviation

This table reports regression results for Flow Semideviation at the fund level. The dependent variable is computed
as the semi-deviation of daily flows in a given month. The sample includes all funds with at least 80 per cent
of their assets held in the euro area or with a euro area custodian. The sample period is from January 2009 to
September 2020. All variables are defined in the Appendix (see Table A1). Standard errors are White-corrected
for heteroskedasticity and clustered at the fund and time level. Fixed effects are reported in the table. * indicates
significance at 1% (***), 5% (**), 10% (*).

(1) (2) (3) (4) (5) (6) (7)

Past alpha 0.119 -1.195** -1.104** -1.069* -1.194** -1.119** -1.222**
(0.262) (0.552) (0.553) (0.554) (0.552) (0.549) (0.549)

Fund size -1.406*** -0.824 -0.540 -0.469 -0.767 -1.678*** -1.948***
(0.229) (0.578) (0.585) (0.586) (0.577) (0.565) (0.558)

Family size -1.198*** 0.067 0.008 -0.012 0.036 0.083 0.156
(0.367) (0.879) (0.887) (0.890) (0.881) (0.908) (0.900)

Annual flows -0.007*** -0.012*** -0.011*** -0.012*** -0.012*** -0.014*** -0.014***
(0.002) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

Return volatility 0.506*** 0.169 0.152 0.150 0.169 0.187 0.203
(0.111) (0.215) (0.217) (0.217) (0.215) (0.216) (0.215)

TER -0.483 -0.026 -0.019 -0.016 -0.013 0.195 0.189
(0.293) (0.474) (0.470) (0.468) (0.474) (0.457) (0.462)

Fund age 2.872*** 5.125*** 6.423*** 6.706*** 5.115*** 7.197*** 5.731***
(0.936) (1.859) (1.889) (1.893) (1.865) (1.867) (1.844)

Family age 2.383 10.554** 9.781** 9.617** 10.029** 8.935* 9.514**
(1.562) (4.575) (4.611) (4.624) (4.582) (4.622) (4.582)

CR1 -0.356***
(0.033)

CR2 -0.200***
(0.037)

CR3 -0.132*** -0.332***
(0.035) (0.037)

HHI -27.119*** -32.670***
(2.293) (2.272)

Instit. ownership 0.287*** 0.274***
(0.025) (0.023)

Observations 1,848,719 372,542 372,542 372,542 372,542 372,542 372,542
R-squared 0.181 0.193 0.192 0.192 0.193 0.193 0.194
Fund FE Yes Yes Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes Yes Yes
Cluster by Fund Yes Yes Yes Yes Yes Yes Yes
Cluster by Time Yes Yes Yes Yes Yes Yes Yes
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Table 10: Shareholder Concentration and Maximum Outflow

This table reports regression results for Maximum Outflow at the fund level. The dependent variable is computed
as the maximum outflow of daily flows in a given month. The sample includes all funds with at least 80 per cent
of their assets held in the euro area or with a euro area custodian. The sample period is from January 2009 to
September 2020. All variables are defined in the Appendix (see Table A1). Standard errors are White-corrected
for heteroskedasticity and clustered at the fund and time level. Fixed effects are reported in the table. * indicates
significance at 1% (***), 5% (**), 10% (*).

(1) (2) (3) (4) (5) (6) (7)

Past alpha 0.585 3.223*** 3.091*** 3.030*** 3.218*** 3.094*** 3.252***
(0.509) (0.915) (0.914) (0.915) (0.915) (0.907) (0.910)

Fund size 0.193 -0.711 -1.147 -1.274 -0.814 0.547 0.956
(0.436) (0.924) (0.935) (0.935) (0.921) (0.910) (0.898)

Family size 1.942*** -0.552 -0.465 -0.429 -0.498 -0.522 -0.633
(0.672) (1.461) (1.473) (1.477) (1.462) (1.514) (1.499)

Annual flows 0.052*** 0.052*** 0.051*** 0.052*** 0.052*** 0.055*** 0.055***
(0.004) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)

Return volatility -1.248*** -0.153 -0.128 -0.125 -0.153 -0.176 -0.200
(0.247) (0.342) (0.344) (0.345) (0.342) (0.342) (0.340)

TER 0.319 -0.460 -0.472 -0.477 -0.482 -0.799 -0.787
(0.456) (0.789) (0.781) (0.779) (0.790) (0.763) (0.774)

Fund age -4.891*** -10.565*** -12.533*** -13.018*** -10.593*** -13.841*** -11.560***
(1.783) (2.925) (2.968) (2.974) (2.935) (2.937) (2.903)

Family age -4.051 -17.486** -16.279** -15.975** -16.660** -14.698** -15.659**
(2.751) (7.161) (7.220) (7.246) (7.171) (7.265) (7.200)

CR1 0.587***
(0.049)

CR2 0.375***
(0.057)

CR3 0.260*** 0.558***
(0.055) (0.060)

HHI 44.162*** 52.599***
(3.487) (3.520)

Instit. ownership -0.426*** -0.402***
(0.040) (0.037)

Observations 1,911,925 393,420 393,420 393,420 393,420 393,420 393,420
R-squared 0.208 0.215 0.214 0.214 0.215 0.215 0.216
Fund FE Yes Yes Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes Yes Yes
Cluster by Fund Yes Yes Yes Yes Yes Yes Yes
Cluster by Time Yes Yes Yes Yes Yes Yes Yes
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Table 11: Shareholder Concentration and Flow Volatility - Only Retail Funds

This table reports regression results for Flow Volatility at the fund level. The dependent variable is Flow Volatility
computed as the standard deviation of daily flows in a given month. The sample includes all funds with at least 80
per cent of their assets held in the euro area or with a euro area custodian by retail investors. The sample period is
from January 2009 to September 2020. All variables are defined in the Appendix (see Table A1). Standard errors
are White-corrected for heteroskedasticity and clustered at the fund and time level. Fixed effects are reported in
the table. * indicates significance at 1% (***), 5% (**), 10% (*).

(1) (2) (3) (4) (5) (6) (7)

Past alpha 1.714** 1.626* 1.612** 1.614** 1.621* 1.672** 1.687**
(0.804) (0.825) (0.813) (0.813) (0.823) (0.807) (0.818)

Fund size -4.610*** -4.614*** -4.609*** -4.609*** -4.613*** -4.692*** -4.690***
(0.602) (0.605) (0.605) (0.605) (0.605) (0.604) (0.604)

Family size 0.240 0.140 0.139 0.139 0.137 -0.170 -0.156
(0.789) (0.793) (0.793) (0.793) (0.793) (0.794) (0.793)

Annual flows 0.032*** 0.031*** 0.031*** 0.031*** 0.031*** 0.031*** 0.031***
(0.008) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009)

Return volatility 0.044 0.041 0.040 0.040 0.040 0.066 0.066
(0.226) (0.221) (0.221) (0.221) (0.221) (0.219) (0.219)

TER 1.091* 1.147* 1.130* 1.128* 1.153* 1.161* 1.175*
(0.576) (0.592) (0.587) (0.587) (0.593) (0.589) (0.594)

Fund age 2.118 1.764 1.910 1.941 1.708 1.336 1.271
(1.621) (1.649) (1.649) (1.652) (1.652) (1.646) (1.644)

Family age -9.429 -10.467 -10.432 -10.399 -10.531 -11.601 -11.568
(8.753) (8.726) (8.731) (8.731) (8.728) (8.868) (8.864)

CR1 -0.094**
(0.043)

CR2 -0.073*
(0.041)

CR3 -0.066 -0.086**
(0.041) (0.041)

HHI -6.391** -5.705**
(2.637) (2.551)

Inst. ownership 0.704*** 0.678***
(0.113) (0.110)

Observations 83,016 82,046 82,046 82,046 82,046 82,046 82,046
R-squared 0.353 0.352 0.352 0.352 0.352 0.353 0.353
Fund FE Yes Yes Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes Yes Yes
Cluster by Fund Yes Yes Yes Yes Yes Yes Yes
Cluster by Time Yes Yes Yes Yes Yes Yes Yes
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Table 12: Shareholder Concentration and Flow Volatility - Foreign Investors

This table reports regression results for Flow Volatility at the fund level. The dependent variable is Flow Volatility
computed as the standard deviation of daily flows in a given month. The sample includes all funds with at least 80
per cent of their assets held in the euro area or with a euro area custodian. The sample period is from January 2009
to December 2020. All variables are defined in the Appendix (see Table A1). Standard errors are White-corrected
for heteroskedasticity and clustered at the fund and time level. Fixed effects are reported in the table. * indicates
significance at 1% (***), 5% (**), 10% (*).

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

Past alpha 1.439*** 1.373*** 1.421*** 1.372***
(0.370) (0.369) (0.366) (0.366)

Fund size -2.478*** -2.631*** -3.210*** -3.351***
(0.379) (0.374) (0.360) (0.356)

Family size 0.052 0.077 0.076 0.109
(0.570) (0.566) (0.573) (0.569)

Annual flows 0.032*** 0.032*** 0.031*** 0.030***
(0.003) (0.003) (0.003) (0.003)

Return volatility 0.160 0.168 0.181 0.190
(0.126) (0.125) (0.124) (0.124)

TER 0.379 0.380 0.505* 0.500*
(0.281) (0.284) (0.275) (0.279)

Fund age -0.753 -1.575 -0.350 -1.081
(1.245) (1.225) (1.221) (1.205)

Family age 4.329 4.571 3.707 3.969
(3.518) (3.494) (3.515) (3.493)

CR3 -0.079*** -0.188***
(0.025) (0.026)

HHI -14.495*** -17.546***
(1.461) (1.463)

Foreign ownership -0.045 -0.036 -0.091*** -0.111***
(0.030) (0.029) (0.032) (0.031)

Inst. ownership 0.170*** 0.164***
(0.017) (0.016)

Observation 392,391 392,391 392,391 392,391
R-Squared 0.318 0.319 0.320 0.321
Fund FE Yes Yes Yes Yes
Month FE Yes Yes Yes Yes
Cluster by Fund Yes Yes Yes Yes
Cluster by Time Yes Yes Yes Yes
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Table 13: Shareholder Concentration and Flow Volatility - No COVID-19 period

This table reports regression results for Flow Volatility at the fund level. The dependent variable is Flow Volatility
computed as the standard deviation of daily flows in a given month. The sample includes all funds with at least 80
per cent of their assets held in the euro area or with a euro area custodian. The sample period is from January 2009
to December 2019. All variables are defined in the Appendix (see Table A1). Standard errors are White-corrected
for heteroskedasticity and clustered at the fund and time level. Fixed effects are reported in the table. * indicates
significance at 1% (***), 5% (**), 10% (*).

(1) (2) (3) (4) (5) (6) (7)

Past alpha 2.095*** 1.444*** 1.483*** 1.503*** 1.446*** 1.487*** 1.444***
(0.218) (0.369) (0.370) (0.371) (0.369) (0.367) (0.367)

Fund size -3.382*** -2.981*** -2.837*** -2.798*** -2.944*** -3.487*** -3.609***
(0.204) (0.380) (0.384) (0.385) (0.380) (0.372) (0.368)

Family size 0.710** 0.031 0.004 -0.004 0.012 -0.004 0.035
(0.281) (0.592) (0.598) (0.599) (0.594) (0.603) (0.598)

Annual flows 0.032*** 0.031*** 0.032*** 0.032*** 0.031*** 0.030*** 0.030***
(0.001) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Return volatility 0.231** 0.160 0.154 0.153 0.159 0.165 0.170
(0.111) (0.131) (0.132) (0.132) (0.131) (0.131) (0.130)

TER 0.129 0.403 0.393 0.392 0.407 0.500* 0.508*
(0.186) (0.302) (0.298) (0.297) (0.302) (0.293) (0.298)

Fund age -2.469*** -1.021 -0.297 -0.136 -0.991 0.221 -0.604
(0.729) (1.260) (1.278) (1.280) (1.264) (1.258) (1.248)

Family age -1.765 2.862 2.387 2.280 2.557 1.971 2.368
(1.260) (3.682) (3.699) (3.703) (3.686) (3.718) (3.703)

CR1 -0.198***
(0.021)

CR2 -0.126***
(0.024)

CR3 -0.091*** -0.201***
(0.023) (0.025)

HHI -14.517*** -17.640***
(1.488) (1.493)

Inst. ownership 0.158*** 0.147***
(0.016) (0.015)

Observations 1,719,284 364,028 364,028 364,028 364,028 364,028 364,028
R-squared 0.338 0.324 0.323 0.323 0.324 0.324 0.325
Fund FE Yes Yes Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes Yes Yes
Cluster by Fund Yes Yes Yes Yes Yes Yes Yes
Cluster by Time Yes Yes Yes Yes Yes Yes Yes
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Appendix

Table A1: Variable definitions.

(Realized) Alpha

The difference between the fund’s excess return in month t
and the dot product of the vector of estimated betas using
data from t−36 to t−1 and the vector of factor realizations
in month t, in basis points. (Source: Morningstar)

Annual flows
Growth rate of TNA over the previous year, net of
internal growth (assuming reinvestment of dividends and
distributions), in %. (Source: Morningstar)

CR1, CR2 and CR3
Concentration ratios: Fraction of assets held by shareholders
in the top 1, 2, and 3 countries, in %. (Source: Securities
Holdings Statistics)

Domicile
The country in which the fund is legally organized. (Source:
Morningstar)

Family age
Number of years since inception of the oldest fund of the
asset management company, in logs. (Source: Morningstar)

Family size
TNA in USD millions of the fund family (asset management
company) to which the fund belongs, in logs. (Source:
Morningstar)

Flow
Growth rate of TNA in the month, net of internal growth
(assuming reinvestment of dividends and distributions), in
%. (Source: Morningstar)

Flow semideviation
Semideviation of the net daily flows of the fund in a month,
in basis points. (Source: Morningstar)

Flow volatility
Standard deviation of the net daily flows of the fund in a
month, in basis points. (Source: Morningstar)

Foreign ownership
Share of TNA held by non euro-area investors, in %.
(Source: SHS-S)

Fund age
Number of years from inception of the oldest share class of
the fund, in logs. (Source: Morningstar)

Fund size
Total net asset value in USD millions of the fund, in logs.
(Source: Morningstar)

Global Morningstar
Category

The Global Morningstar Category identifies funds based
on their actual investment styles as measured by their
underlying portfolio holdings (portfolio and other statistics
over the past three years). (Source: Morningstar)

HHI
Herfindahl–Hirschman index of ownership share (Source;
Securities Holdings Statistics)

Household ownership
share

Share of TNA held by euro-area households investors.
(Source: SHS-S)

Institutional ownership
Share of TNA held by institutional investors, in %. (Source:
SHS-S)

Low performance
Min(Return rank,0.2) (see definition of Return rank below).
(Source: Morningstar)
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(continued)

Middle performance
Min(0.6, Return rank − Low performance) (see definition of
Return rank below). (Source: Morningstar)

High performance
Min(0.8,Return rank − Middle performance − Low
performance) (see definition of Return rank below). (Source:
Morningstar)

Maximum outflow
The absolute value of the largest daily outflow of the fund
in a month, in basis points. (Source: Morningstar)

Past alpha

Intercept of the time-series regression of the fund’s excess
return on the Fama-French Regional 5/7 factors plus
momentum, estimated over the previous 3 years, in %.
(Source: Morningstar and Kenneth French’ website)

Return rank

The position of the fund relative to all other funds in the
same investment category and the same month in terms
of their return over the previous 12 months, normalized
to range from 0 (worst fund) to 1 (best fund). (Source:
Morningstar)

Return volatility
Standard Deviation of monthly fund returns over the last
year, with at least a minimum of 10 observations. (Source:
Morningstar)

Total expense ratio
(TER)

Total annual expenses as a percentage of TNA (Source:
Morningstar)
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