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1 | INTRODUCTION

Testing for fund manager persistence is important as it not only tells us if past performance information is helpful in
predicting future fund performance, which is of value to investors,! but it also tells us whether fund managers have skill.
Using U.S. fund industry data, several studies test for fund manager performance persistence. For example, Carhart
(1997), Fama and French (2010), and Berk and van Binsbergen (2015) find evidence that there is limited performance
persistence in actively managed equity mutual funds. In addition, they find that what little persistence is present is
concentrated among poor-performing funds.

As the U.S. fund industry is the oldest and by far the largest fund industry (Ferreira, Keswani, Miguel, & Ramos,

2013), it is not clear if the U.S.-based persistence evidence is only applicable to large and developed fund industries or

1 Knowledge of whether fund performance is persistent or not is only of value to investors if there are funds with both positive and negative performance,
if there is a substantial difference in terms of performance across funds and if there are top funds that create value. Our findings show that there are funds
with both positive and negative performance. Furthermore they show that there is not only a statistically significant difference in the performance of top and
bottom funds but also that top funds create value in most countries.
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can be applied universally.2 To address this, we test for persistence using a global sample of mutual fund industries from
27 countries. This sample contains many fund industries with characteristics that are very different from those of the
U.S. fund industry and therefore allow us to determine if the U.S.-based evidence on performance persistence is valid
for other countries. The additional advantage of using a large cross-section of countries to measure persistence is that
it permits us to analyze which fund industry characteristics influence industry-level persistence. While there are many
studies that test for performance persistence, there are few studies that try to explain what determines persistence.

We employ two methods to measure fund persistence in net performance. The first uses a regression-based
approach and involves regressing fund performance in a given year on lagged performance (together with other con-
trols that determine current fund performance) and using the coefficient on lagged performance to measure persis-
tence. The second method, which we label the performance gap approach, involves sorting funds in a given year on
lagged performance and calculating whether there is a statistically significant performance gap in this period between
previous period winners and losers.2 When we run these tests, we find that statistically significant persistence is
present in the majority of countries in our sample. We then investigate if persistence is the result of persistence in
the performance of the best managers or the worst managers. To determine this, we change our regression approach
by allowing the coefficient on lagged performance to vary if a fund is awinner or a loser in the prior year. We do likewise
for our performance gap measure, conditioning it on the level of performance in the prior year. Our results show that
persistence around the world is not just due to persistence among poor-performing fund managers, as suggested by
the U.S.-based evidence, but is due to the persistence of both the worst and best fund managers.

What factors might explain the differences in the level of persistence observed across fund industries? Two papers
shed light on this. Wahal and Wang (2011) show that fund manager performance diminishes as the level of entry of new
mutual funds into a sector increases.* A similar point is also made by Hoberg, Kumar, and Prabhala (2018). They show
that fund managers who face less competition within their style category are able to generate a more persistent alpha.
Competition is therefore a potential determinant of performance persistence, as it affects how the current worst and
best performing funds will do in the future.

We would expect persistence among poor-performing funds to increase in the presence of greater competition, as
these funds find it more difficult to escape from the bottom tier of performance. In contrast, greater competitive pres-
sures make remaining a top performer more difficult.> Khorana and Servaes (2007) and Khorana, Servaes, and Tufano
(2009) highlight the role of industry structure and development as determinants of the level of competition in the fund
industry. They argue that older fund industries have had greater exposure to competitive forces and are therefore more
competitive. In addition, Khorana and Servaes (2007) show that particularly in less concentrated industries, fund fam-
ilies have less market power and are therefore more competitive. Hence, by using proxies for fund industry develop-
ment and concentration, we measure fund industry competitiveness. Our results show that persistence among losers is
greater when fund industries are more competitive, while persistence among winners decreases with competition. We
also show that the documented differences in persistence have animportant economic effect for both poor-performing
funds and top-performing funds. Thus, what emerges is that fund industry competition is an important determinant of

performance persistence.t

2 The literature has shown that there are economically significant differences in the conduct of mutual funds around the world and that the features of the
U.S. fund industry are not necessarily the same as those of other countries. Differences have been found in size and fees (Khorana, Servaes, & Tufano, 2005;
Khorana et al., 2009), in the flow-performance sensitivity (Ferreira, Keswani, Miguel, & Ramos, 2012), and in performance (Ferreira et al., 2013).

3 In robustness tests, to measure performance persistence, we also use a third method, namely, the Spearman rank correlation between fund performance
measures in adjacent years.

4 According to the industrial organization literature (Cabral, 2017), the level of entry into a sector is a proxy for its competitiveness, and, therefore, Wahal and
Wang's (2011) paper suggests that competitiveness affects persistence.

5 The fact that in the United States, which has the oldest and largest mutual fund industry in the world, performance persistence is largely due to worst
performers seems to corroborate our hypothesis (see, e.g., Carhart, 1997).

6 Another plausible hypothesis regarding the link between competition and fund performance is that in less competitive markets, we might expect managers
to be able to generate positive alphas but also have the power to extract rents from shareholders by charging higher fees. While we do find evidence of a
negative correlation between average fees and measures of mutual fund industry competitiveness, this effect is not strong enough to shift positive average
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Finally, we document the robustness of our results in various ways. First, as it might be argued that our results are

driven by the U.S. dominance of our sample, we show that when we exclude the United States, our results are preserved.
Second, when we exclude the countries with the fewest observations, this also leaves our results unchanged. Third, if
we use an alternative method—namely, rank correlation—for calculating persistence, our findings remain. Fourth, even
when we correct for differences in the ability of our factors to explain returns across countries, our inference remains
unchanged. All these findings demonstrate that our results are robust.

Performance persistence has been studied over different horizons, but the majority of studies focus on long-term
persistence, as this is more economically relevant for investors who are selecting mutual funds for saving purposes.
The evidence on the predictability of fund performance over the long term from past performance focuses on the U.S.
fund industry.” Brown and Goetzmann (1995) find that abnormal performance persists but that this is mainly due to
funds that underperform. Malkiel (1995) claims that survivorship bias concerns raise doubts about the study by Brown
and Goetzmann (1995); using a survivorship bias-free U.S. data set, he finds evidence of performance persistence. Hen-
dricks, Patel, and Zeckhauser (1993) confirm the findings of Malkiel (1995) that there is persistence in U.S. funds and
argue that there is a hot-hands phenomenon among fund managers. Carhart (1997) overturns the findings of Hendricks
et al. (1993) and Malkiel (1995) by showing that there is momentum in fund returns and that persistence among U.S.
winner funds is due to their exposure to the momentum (MOM) factor. After including momentum in his performance
model, Carhart (1997) finds that persistence remains only among the worst performing funds. Wermers (1997) also
concurs with the findings of Carhart (1997) by arguing that persistence in performance is due to fund managers being
exposed to the Jegadeesh and Titman (1993) momentum effect through their holdings. The findings of Carhart (1997)
are confirmed by Fama and French (2010) and Berk and van Binsbergen (2015).8

Outside the United States, the evidence on long-term performance persistence is stronger. In U.K. mutual funds,
Blake and Timmermann (1998) and Otten and Bams (2002) find evidence of performance persistence that is due to the
performance of winner funds. Keswani and Stolin (2006) also find evidence of persistence in U.K. mutual fund sectors
and show that measures of sector competitiveness can explain this persistence. Overall, the literature on fund persis-
tence suggests the following: (1) there is little persistence in the United States, (2) the U.S. persistence originates from
poor-performing funds, and (3) outside the United States, there is evidence of persistence.

Our paper is the first to study performance persistence in an international context and contributes to the mutual
fund literature in a number of ways. First, we show that persistence is present in the majority of fund industries, sug-
gesting that investors can use past performance information usefully in most fund industries to make their invest-
ment decisions. This is important in the current environment where households increasingly use mutual funds to
meet long-term financial objectives, such as saving for their retirement.? Second, we show that persistence is not
solely due to poor-performing funds but is due to both top- and bottom-performing funds: this finding is relevant,
as existing work suggests that persistence among loser funds is the dominant form of persistence. Finally, we show
that the level of competitiveness of fund industries explains the levels of persistence we observe in fund manager

performance.

gross return realizations to negative territory once we measure net returns. The absence of evidence suggests that this mechanismis likely to be less important
for determining the levels of performance and also persistence we observe in practice.

7 Performance persistence has also been studied by using other types of funds, including closed-end funds (Bers & Madura, 2000), international funds (Tsai &
Wu, 2015), and socially responsible investment funds (Abdelsalam, Duygun, Matallin-Saez, & Tortosa-Ausina, 2014).

8 While all the existing studies reviewed look at longer-term persistence, Bollen and Busse (2005) have also looked at short-term persistence and find evidence
of persistence in short-term mutual fund manager performance.

9 In the United States, 91% of mutual fund-owning households indicate that saving for retirement is one of their financial goals, and 74% said it is their primary
financial goal (ICl, 2015). In the European Union, mutual funds represent 20% of households’ retirement savings (EFAMA, 2015). The use of mutual funds as a
savings vehicle for retirement is, however, expected to increase due to the declining generosity of state pension plans (Plantier, 2014).
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2 | SAMPLE AND DATA DESCRIPTION

Our data on equity mutual funds from 27 countries in the period 2001-2010 come from the Lipper survivorship bias-
free database. The Lipper database provides data on the returns of each share class after expenses and loads and treats
each fund class as if it were a separate fund. To prevent the double counting of funds, to determine the returns of
the fund, we use the share class that Lipper identifies as the primary share class.1? This approach is also adopted in
papers that use global mutual fund data, such as those by Cremers, Ferreira, Matos, and Starks (2016), Ferreira, Massa,
and Matos (2018), and Ferreira et al. (2013). Indeed, even papers that examine solely U.S. mutual funds such as Elton,
Gruber, and Green (2007) sometimes also use this single share-class approach. The total net assets (TNA) of each fund
are the sum of the TNA across all share classes, and fees are calculated in a size-weighted way across share classes.
Our sample period includes the period between 2003 and 2007 in which the stock market run-up was observed across
countries as well as the 2007-2009 global financial crisis period; therefore, as it includes both bull and bear market
episodes, it is a representative sample period.

The comprehensive nature of the Lipper database is demonstrated by comparing it with the Investment Company
Institute (ICI, 2011) aggregate statistics. At the end of 2010, Lipper reported 26,861 equity funds, which represent
97% of the total of 27,754 funds included in the ICl statistics. On the same date, Lipper and ICI reported the TNA of
equity funds as $9 trillion and $10.2 trillion, respectively. This means that our sample of equity funds covers 88% of the
TNA of worldwide equity funds.

We impose a few filters to construct the final sample. First, the sample is restricted to actively managed domestic
equity funds and excludes closed-end and funds-of-funds. Our use of a sample of domestic open-end actively managed
equity funds facilitates the comparison of our study with prior work on performance persistence. Second, to ensure
that the investors in each of our fund countries are actually from the countries concerned, we exclude funds registered
for sale in offshore centers such as Luxembourg, Dublin, and the Cayman Islands.? If the majority of investors in each
of our countries are not from the country concerned, we might need to use global factors rather than local factors to
risk-adjust fund performance. Third, in order to ensure that we have sufficient time series observations to calculate
the risk-adjusted performance measures, we impose a minimum of 36 continuous monthly observations for each fund.
Finally, to make our measures of persistence more meaningful, we also require a minimum of 10 funds at the beginning
of each year in each country. This leads to a sample of 8,796 unique equity funds.

Table 1, Panel A, presents the number of unique funds in our sample and the TNA in each country as of Decem-
ber 2010. The United States accounts for 36% of the number of funds in our sample and 75% of the TNA. Australia and
Canadarepresent 16% and 7%, respectively, of the number of funds but only 3% and 6%, respectively, of the TNA, while
Japan and the United Kingdom represent 6% of the TNA and the number of funds. There is considerable variation in
the number of funds in the mutual fund industries around the world, and the level of development and the general char-
acteristics of the U.S. fund industry are very different from those of the fund industries of other nations. This suggests
that the existing findings on the persistence of the U.S. fund industry need not apply to other geographies because the
U.S. fund industry is very different from those in other countries.

In order to study fund persistence, we need to estimate fund performance. Fund performance is measured by using
risk-adjusted returns in local currency. We use the same approach as Ferreira et al. (2013) and Cremers et al. (2016)
to calculate risk factors and alphas. The monthly fund returns represent the returns net of total expenses (annual fees

and other expenses) and are based on the assumption that dividends are immediately reinvested. The risk-adjusted

10 This database has been used by Banegas, Gillen, Timmermann, and Wermers (2013), Ferreira et al. (2013), and Cremers et al. (2016).

11 Although we accept that there may be international investors who might choose to obtain exposure to a given country by buying the mutual funds intended
for sale to the citizens of that foreign country, we would expect those investors to more readily gain exposure to that country by buying mutual funds intended
for those international investors. Illustrating this with an example, American investors wishing to obtain exposure to India are more likely to do so via mutual
funds marketed to American investors that invest in India rather than through Indian mutual funds that invest in Indian securities but that target Indian
investors.
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performance is calculated using the Fama-French factors plus the MOM factor of Carhart (1997), the so-called

four-factor model. Using all stocks included in the Datastream/Worldscope database, we construct monthly bench-
mark factors for each individual country. The market return is computed by using the value-weighted average return
in local currency of all stocks in each country in each month. To form the size, the book-to-market and the MOM
portfolios and factors for each country in each month, we follow the procedure described in Fama and French (1992).
Table IA1 in the online Appendix!? contains the number of stocks used, the average returns for each factor, and the
average absolute t-statistic for the four factors for each country: in Appendix A, we explain in detail how we calculate
these factors.

Each quarter’s alpha (months t - 3to t - 1) is calculated as follows. We first regress the previous 36 months of fund
excess returns (t - 39 to t - 4) on the local (as given by the fund domicile) factors and store the estimated betas.13
We then calculate the quarterly alpha as the difference between excess returns in months t - 3 through t - 1 and
the predicted return based on factor realizations in t - 3 through t - 1 and factor loadings from thet - 39 tot - 4
regressions.

It is well known that the four-factor model works well in explaining the variation in U.S. fund performance. Table 2
sheds light on whether we should use the four-factor alpha model to explain returns on mutual funds in other countries.
The table contains the average of factor loadings and absolute t-statistics for each country and shows that in 18 out of
27 countries, two out of the three factors used in addition to the market for the four-factor model are statistically
significant. In addition, the table presents the goodness of fit of the four-factor model versus the one-factor model
and shows that in all the countries in our sample, this goodness-of-fit difference is statistically significant in favor of
the four-factor model. These statistics reassure us that the four-factor model is an appropriate way to capture fund
performance in our worldwide sample.14

Performance persistence can be examined at different frequencies. Most authors examine persistence at yearly fre-
quency (e.g., Carhart, 1997; Elton, Gruber, & Blake, 2012) because investors and fund boards of directors usually evalu-
ate performance persistence at this frequency. We therefore focus on annual performance persistence by aggregating
the quarterly alphas within each year.

In our analysis, we control for several fund characteristics that are important determinants of fund performance.
These include fund size, fund family size, fund flows, fund age, and measures of fund fees, all lagged. These are pre-
sented in Table 1, Panel C. Shown in Table 1, Panel D, the pairwise correlations between these variables suggest that
using these fund-level variables together in our tests to explain fund performance is unlikely to lead to a problem of
multicollinearity.

For our sample, Table 3, Panel A, presents statistics on the characteristics of fund industries across countries,
and Panel B presents the correlation between these country characteristics. An examination of the concentration
of fund families across fund industries shows that there are clearly large differences across countries. For exam-
ple, the market share of the top five fund management companies in each country across our sample varies from
24% to 93%. In addition, fund industry development levels are clearly different across countries. For example, if
we use the age of the fund industry as a proxy for its development, the fund industry development level varies from
14 yearsto 86 years. We conclude that there are fundamental differences in the overall nature of fund industries across
countries.

12 Available at https:/financialreview.poole.ncsu.edu

13 To calculate excess returns, we use as risk-free rates of return the interbank middle interest rates for each country, with the exception of the United States,
for which we use Treasury bill rates from the U.S. Federal Reserve. The data on interbank middle interest rates are drawn from Datastream.

14 Closer scrutiny of the data reveals that the loading on the high-minus-low (HML) factor is not always positive across countries and that in addition, in most
countries, the loading on the MOM factor is frequently negative. This contrasts with U.S. findings, which demonstrate that mutual funds in that country load
positively on both HML and MOM.


https://financialreview.poole.ncsu.edu

i
Y (ssnuiyuo))
o (00 060 260 (69°T) .£00~ (€8°T) .500 (997) .L00  (09'8T) ..260 (TTT) Se0- uspams
m (00) 260 S6°0 (99'1) .200~ (or'1) 200 (8£1)  100-  (S8%T)  ..00T (981T)  ,050— ureds
W (00 9,0 6L°0 (¢sT) 700 (coz)  .1T0- (£ST) oro-  (0601)  .TL0 (LT2) L6LT 3103 Ynos
(00 680 160 (€s'T) S00 (szT) 100 (ov'1) 100  (06/1)  ,.560 (68) 70— auodeduls
w (007 680 260 (S6°T) €00~ (69°T) .£00 (8LT) 500  (89£1) ,.20T (¥8) 00— [e8n3.1od
M (007 080 980 (85°T) LO0O— (8L) 1000 (66T) JIT0  (e0sT) 820 (r6) 1€0- puejod
— (00) 880 160 (661T)  ..800— (€TT) €00 (002) ET0  (bOST)  ..SOT (cLT) £L0 AemioN
m (00) 180 L80 (ev'T) G00— (1) LO0O- (c12) L£T0  (0£91) 00T (89'T) ,62°0—  SPuUBlIBYIeN
m (00) 8,0 L80 (T9T) 200 (e¥'T) €00 (€r'T) €00  (oTvr) ,.980 (eLT) 850~ eishejey
mu (00) L80 160 (S¥'T) 700 (9r1)  TT0- (56'T) 010  (9961) ..SOT (62) LEO ueder
H (00 760 960 (9LT) .£00— (ceT) 1000 (s8°T) 900  (E¥0E) 060 (891)  8C0- Aley
R (00 L80 760 (99°T) .200~ (oeT) 200 (t8) vo00-  (92T1) 10T (L61) LLEOD eisauopu|
T (007 G680 160 (TLT) 100 (cTT) 2000 (68T) 010  (£591) ,.580 (€0°T) 600 eipu|
(00 880 160 (vz2)  .600— (L¥'T) S00 (T271) 010  (IS¥1)  ,.80T (TzT) 920~ Auewiag
(00) 6L°0 $8°0 (591) 800~ (£9T)  ¥00- (052) G0  (seer)  ..T0T (o£1) 650~ adue.y
(00) zLo G80 (86'T) .0T0— (81°2) 610 (¢61) .ST0 (€6'8)  ..6L0 (LLT) 150 puejui4
(00 060 260 (reT) 100 (SS'T) €00 (0£'7) 100  (L¥61) . ¥OT (£OT) 110 dlewusq
(00) 80 €80 (6+'T) 200~ (r6'T) 200 (8871) 500  (ppTT)  ..680 (9171) 88°0— epeue)
(00) L80 160 (teT) 100 (e0T) 500 (81°T) 170  (bOOT)  ,.T0T (szT)  6TT— l1zeag
(00) 080 L80 (55°T) S00— (151T) L0'0 (8€'T) Y00  (bZET) 160 (€L1) 950 wnig|ag
(00 €80 98°0 (8€°T) 200- (8€°T) 100— (coT) 00 (89TT)  .TTT (s8) €000 elsny
(00 8L°0 €80 (99°T) .500- (£5°2) LET0 (95°T) €00-  (e¥'ST)  .¥60 (991)  &vT— eljes3sny
. (onjea-d) (1) 4-TPV () 4PV (1€3S-) uesajN  (3e1s-3) ueaNy  (1e35-3) uespy  (je3s-))  uesy  (3e3s-) ueapy Anuno)
m (1) Nzu.“_uﬁﬂ Awﬂ NOW TNH ans WY eydje 103oe}-1no4
m 114 JO sSaUp0o03 pue s3ulpeo| J0jde) punyjeninjy  Z319VL
(a4
i
s




FERREIRAETAL.

1EW

>
([
[~
w—(
<

1nanct

2 | WiLEY R

(00)
(00
(00)
(00
(00)
(anjea-d)

(4T) 2¥-Ipv = (31)
24-IpV :oH

v2°0
180
160
610
980
(1) 24-fpv

180
L80
¥6'0
€80
060
(%) 24-IPv

‘AJoAI3Dadsal ‘|aAS| 0T PUB SO “TO" @Y1 1€ 8ouedlyIusis [ed13siie)s ajedlpul “ ¢

¥Rk ke

'suolssaJ8al seyd|e 1032e}-2U0 puny pue suoissaisal seyd|e J03oey-unoy
puny Jo pauenbs-y pajsnipe ay3 usamiaq 9duaIa4Ip a3 ulsal sanjea-d spuasasd uwn|od 3se| ay ] ‘sasayiuaded ul aJe AJjunod sy} Ul Spuny ||e SSOJde SJ13S13e]S-] 93N|0sqy ‘suolssaidal eyd|e
J103284-3U0 puny Jo pa.tenbs-y paisnipe ayy si (1) ;y-Ipe pue suoissaidal eyd|e 1030e4-4noy puny Jo patenbs-y paisnipe ayy si (3) ¥-IpY pauladU0d AJUNOD BY3 Ul panseaw |[e soljoj3iod
J9SO| PUB JSUUIM S, JBDA JSB| US9MID] UINJI Ul 9DUBIBHIP 3Y3 S| INOIA PUE ‘01j04340d 19548W-03-500(¢ MO| pue YSIy aY3 U9aMISq 92UJ34IP UINIdJ 3Y3 sI TNH ‘O1j04340d X203s 98.e| pue ||ews
93U} U99M}q 92UBJBHIP UJINIaL 3y} SI gIAS 19)ewW D13SOWOP Y3 UO UINJAL SS9IX3 Y3 S |AY "SUINIaJ puny AjJyauow Jo S1eaA ¢ Yy3Im Adua.und [ed0] Ul paunseaw suanjad Suisn pajewi}ss aJe
s3uipeo| J032e4 ‘AJ3unod ydea ul spuny jenjnwi paseuew A[9AI3oE D13S9WOP J0J SD13S13e]S 114-J0-SSaupoos pue s3uipeo) J03oey ‘eyd|e 103oe)-anoy Ajualienb jo a3esane ayj syiodau o|qel siy | 230N

(LLT) ¥00 (91°2) 100 (s0T) LIT0 (69T1) T0T (¥0'T) 0z0— sn
(691) .200— (081T) 800~ (t92)  ..610 (96€1)  ..007T (rTT) 780 AN
(€LT) 900 (89°T) 600~ (oo€) ,..610- (LZ'ST)  ,..£80 (91) 500 puejey
(Toe) .c0 (ese)  .LTO- (192 .r€0  (8ver) L eTT (98) 820~ uemie|
(c8T1) 00— (SS°T) ¢00— (tece) W10 (se92) L2071 (Toe) .GCT0  puelRzZUMS
(3€15-2) uesn (3e15-2) uesn (3€35-3) uean (3€35-3) uesn (3e15-2) uesan A1uno)
WO TAH ans WY eydje Jo3oej-ano4
(penunuod) zalavi



FERREIRA ET AL ! {}—2 The Financial Review WIL ]_:YJ_13

TABLE 3 Country characteristics

Panel A: Country characteristics by country

Fund industry

Fund industry Fund industry top number of Fund industry age Fund industry equity

Country Herfindahl five shares (%) funds as of 2010 (years) size (% mkt cap)
Australia 0.04 36.41 4,210 45 38.97
Austria 0.13 67.20 419 54 24.98
Belgium 0.31 89.17 588 63 27.48
Brazil 0.11 59.15 916 53 5.26
Canada 0.05 38.81 2,041 78 13.95
Denmark 0.10 60.58 239 48 16.85
Finland 0.16 75.68 215 23 12.44
France 0.06 42.25 1,754 46 2343
Germany 0.16 79.01 549 61 10.67
India 0.09 57.93 303 46 2.43
Indonesia 0.24 84.33 58 14 1.60
Italy 0.09 54.16 364 27 12.71
Japan 0.08 54.55 1,383 45 14.86
Malaysia 0.22 69.00 259 51 3.71
Netherlands ~ 0.13 72.02 175 81 7.84
Norway 0.17 81.03 188 17 13.67
Poland 0.11 63.94 105 18 4.69
Portugal 0.18 87.45 67 24 3.32
Singapore 0.06 45.35 289 51 6.42
South Korea 0.14 64.82 723 41 7.24
Spain 0.09 60.11 496 52 8.76
Sweden 0.16 72.96 328 52 22.96
Switzerland 0.21 80.68 341 72 5.57
Taiwan 0.06 44.79 291 26 2.69
Thailand 0.11 65.94 202 15 2.16
UK 0.03 25.33 1,791 76 15.34
us 0.05 40.93 4,359 86 29.22
All countries 0.07 45.68 2,850 61.40 22.47

Panel B: Pairwise correlations among country characteristics

1 2 3 4
Fund industry Herfindahl 1 1
Fund industry top five shares 2 0.89 1
Fund industry number of funds 3 -0.49 -0.62 1
Fund industry age 4 -0.16 -0.32 0.50 1
Fund industry equity size (% mkt cap) 5 -0.13 -0.24 0.59 0.35

Note. This table reports, in Panel A, means of country characteristics by country for the period 2001-2010. At the bottom of
the table, means are presented for all countries. Panel B presents pairwise correlations for these variables. See Appendix B for
variable definitions.
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3 | EVIDENCE ON PERFORMANCE PERSISTENCE ACROSS COUNTRIES

We use two methods to measure fund persistence.1® The first method is a regression-based approach calculated by
regressing current fund performance on lagged fund performance and using the coefficient on lagged performance as
our measure of persistence. The second method computes the performance gap this year between prior-year winner
and loser funds.

Method one is based on Busse, Goyal, and Wahal (2010), which involves estimating the regression:
= A+ka_q+0Xi_q + € (1)

where «; is fund performance measured using a four-factor alpha in a given year and X;_4 is a set of lagged control
variables that have a bearing on how funds perform in the future. If the coefficient « is positive and significant, this
indicates that fund performance persists. If k is negative and significant, this indicates that performance tends to revert.
We include the same control variables to explain future fund performance as Busse et al. (2010) use in their persistence
study—namely, fund size, fund family size, and fund percentage flow, all lagged by 1 year. We also include lagged fund
age, annual fees, and loads. The regressions also include year fixed effects. When we run the regressions separately
for individual countries or when we pool the countries, the standard errors are clustered at the fund or at the country
level, respectively. Pooled regressions also include country fixed effects. The second performance gap method that we
use is based on Hendricks et al. (1993) and Bollen and Busse (2005) and involves sorting funds based on prior-year
four-factor alpha into quintiles and then calculating the performance gap between last year’s top quintile and bottom
quintile funds.16

Table 4, Panel A, presents the results of our regression-based persistence tests. The first column shows that in 15
out of 27 countries, there is statistically significant performance persistence. Table 4, Panel B, presents the results of
our performance gap-based persistence tests. There are 19 countries with statistically significant performance persis-
tence. At the bottom of both panels, we also calculate whether there is performance persistence when we pool funds
from all countries together. When we do this, we find that there is statistically significant performance persistence
across the sample of all countries as well, which is consistent with the persistence we find in the majority of individ-
ual countries in our sample. To validate our results, we compare the results of our persistence tests between the two
persistence measures. Our results show that for 19 out of 27 countries, there is consistency across the persistence
measures regarding whether there is persistence or not.

The differences in the level of persistence across countries are not only statistically significant but also economi-
cally significant. For example, for the case of the regression-based approach, the country with the highest significant
persistence is Indonesia, with a coefficient on lagged four-factor alpha of 0.376. The country with the lowest significant
persistence is the United States, with a coefficient on lagged four-factor alpha of 0.048. This means that more than one-
third of past performance in agiven year carries over to the next year in Indonesia, while less than one-twentieth of past
performance carries over to the next year in the United States.

Having shown that performance persistence is pervasive in the majority of fund industries in our sample, it is now
important to examine if the persistence we find is due to bottom- or top-performing funds. To this end, we redo our
persistence tests. For our regression-based approach, this involves allowing the coefficients on the lagged four-factor
alpha to be different if a fund’s lagged alpha is in the bottom 20%, the mid-60%, and the top 20% of funds in the prior
year; we do this by using indicator variables for the mid-60% and the top 20% of funds.” Table 5 presents the results of

15 In robustness tests, we use a third method, the Spearman rank correlation between fund performance measures in adjacent years, to measure performance
persistence (see Elton et al., 2012).

16 The advantage of using the regression-based approach over the performance gap approach is that it controls for other variables that might influence the
level of fund performance in the current period such as fund size. However, the regression-based approach is prey to fund performance outliers, by which the
performance gap-based approach is less affected.

17 The coefficients presented in Table 5 represent the total level of persistence present for the bottom 20%, the mid-60%, and the top 20% of funds.
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TABLE5 Fund performance persistence around the world conditioning on past performance

Country
Australia
Austria
Belgium
Brazil
Canada
Denmark
Finland
France
Germany
India
Indonesia
Italy

Japan
Malaysia
Netherlands
Norway
Poland
Portugal
Singapore
South Korea
Spain
Sweden
Switzerland
Taiwan
Thailand
UK

us

Bottom performance

t—1 Mid-performancet—1 Top performancet—1
Coefficient  t-Stat Coefficient t-Stat Coefficient t-Stat
0.320 (11.57) 0.120™" (3.19) 04997 (-9.68)
0.515™" (3.31) 0.059 (.33) —-0.001 (-.01)
0.197 (1.17) 0.231 (1.71) 0.182 (1.50)
0.233™ (3.03) 0.013 (.12) 0.050 (.46)
0.240™" (5.30) 0.189™ (3.59) —-0.048 (-.95)
0.255 (1.45) 0.318" (1.69) 0.234" (2.15)
-0.196 (-.97) -0.102 (-.81) -0.113 (-1.40)
0.109" (1.83) 0.297" (5.00) 0.202 (3.20)
0.062 (.56) 0.135 (1.12) 0.121 (1.06)
0.101" (1.80) 0.074 (.88) 0.011 (21)
0.364 (1.11) 0.289 (1.13) 0415 (3.02)
—-0.093 (-1.04) -0.021 (-.22) 0.259™" (3.77)
0.080 (.63) 0.194 (1.51) 0.055 (.60)
0.142" (2.42) 0.197" (2.43) 0.118 (1.75)
0.202 (.86) 0.173 (.72) 0.216 (1.64)
0.043 (.48) -0.024 (-.29) -0.085 (-1.16)
0.215 (1.20) 0.291 (1.67) 0376 (3.06)
0.102 (.64) 0.042 (.37) -0.002 (-.02)
-0.072 (-.57) —-0.044 (-.20) 0.543" (2.13)
—-0.019 (-.17) —0.006 (-.11) 0.058 (1.46)
0.119 (1.25) 0.065 (.56) 0.221 (1.89)
0.015 (.18) 0.221" (2.30) 0.182™ (2.58)
-0.133 (-1.10) -0.062 (-.89) -0.182 (-.71)
0.035 (.61) -0.016 (—.24) -0.028 (—.66)
0.044 (.53) 0.096 (.89) 0.027 (.48)
0.058 (.95) 0.055 (1.03) 0.040 (1.13)
02117 (13.52) 0.117"" (6.38) -0.06™ (-4.45)
(5.01) 0.03 (.37) -0.054" (-2.20)

All countries 0.213™"

Adjusted
R-squared

0.362
0.717
0.595
0.171
0.267
0.511
0.689
0.196
0.431
0.282
0.463
0.433
0.247
0.181
0.330
0.591
0.431
0.664
0.225
0.646
0.311
0.216
0.438
0.345
0.136
0.336
0.119
0.131

Number of
observations

4,302
79
160
750
2,915
140
200
2,065
505
879
99
387
1,588
857
144
435
162
142
94
1,514
548
819
417
905
727
2,735
18,717
42,285

Note. This table presents the results from regression-based persistence tests, measuring the persistence in each of the 27
worldwide countries in our sample, for the bottom, the mid-, and the top levels of the performance scale. Results for all coun-
tries are also presented at the bottom. Fund-level four-factor alpha in a given year is regressed on prior-year four-factor alpha
and control variables. To allow past performance to influence future performance differently, depending on how well a fund has
done in the past, we allow the coefficients on the lagged four-factor alpha to be different for the bottom 20%, the mid-60%, and
the top 20% of funds in the prior year, and we do so by using indicator variables for the mid-60% and the top 20% of funds. The
lagged fund-level control variables (not reported) include fund size, fund family size, flows, age, expense ratio, loads, and fund
style, measured as the loadings of the fund’s return on the country-specific size (SMB) and value (HML) factors. Regressions
also include time fixed effects, and country fixed effects when we pool the countries. Robust t-statistics clustered by fund (or
by country, when we pool the data) are reported in parentheses.
.7, "indicate statistical significance at the .01, .05 and .10 level, respectively. See Appendix B for variable definitions.
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our regression-based approach. We find that of the 15 countries with statistically significant persistence, six countries

have statistically significant persistence at the top of the performance distribution alone, four countries have signifi-
cant persistence at the bottom of the distribution alone and four countries have persistence at both the top and the
bottom of the distribution.

When we use the performance gap method to tell us whether overall persistence is due to the persistence of past
winner or loser funds, we use the following method. To determine if there is performance persistence among winners,
we calculate whether the current performance of past winner funds is significantly positive across countries; to deter-
mine if there is performance persistence at the bottom of the performance scale, we calculate whether the current
performance of past loser funds across countries is significantly negative. These numbers are presented in Table 4,
Panel B, and show that in countries around the world, there is widespread persistence at both the top and the bottom
of the performance scale.18

Overall, therefore, using both methodologies, we show that there is persistence in the majority of countries around
the world.2? In addition, we find that persistence originates from both the bottom and the top of the performance
distribution. These findings contrast with the existing U.S. literature that shows that fund persistence is limited and is

mainly due to bottom performers (e.g., Carhart, 1997).

4 | EXPLAINING PERFORMANCE PERSISTENCE ACROSS COUNTRIES

In this section, we examine why there are differences in performance persistence across countries. We hypothesize
that the competitiveness of a fund industry plays a role in determining its level of persistence. We would expect that
if there is greater competition in a given fund industry, it would make it more difficult for a fund manager to escape
the bottom of the performance scale and would therefore increase the level of persistence we observe in poor perfor-
mance. In contrast, if there is greater competition in a given fund industry, then we would expect that managers would
find it more difficult to remain top-performing managers in consecutive years, which should reduce persistence at the
top of the performance scale (e.g., Hoberg et al., 2018).

What variables might we expect to explain the competitiveness of fund industries? Using two sets of variables, we
proxy for fund industry competitiveness. The first set is based on measures of industry development. We would expect
thatin more developed fund industries, the easier ways to generate alpha have already been exploited. This should then
make generating persistent alpha more difficult. Using the age of the fund industry and its size relative to the equity
market concerned, we measure fund industry development. The second set of measures we use for industry competi-
tiveness are based on industry concentration and are as follows: the Herfindahl index of fund family concentration, the
top five fund families’ market share in an industry, and the number of funds in an industry.2°

Using the regression approach to implement these ideas, we regress fund performance in a given year on lagged
performance in the prior year and regress lagged fund performance interacted with our proxies for the level of compet-
itiveness in the fund industry to allow persistence to be influenced directly by the level of competition. As our hypoth-
esis is that competitiveness affects persistence differently at the bottom and the top of the performance distribution,
as shown in Table 5, we partition past-year fund performance into bottom and top prior-year performance, and we
interact our competition proxies with performance in these ranges. We also include the same fund-level control vari-
ables as shown in Table 5. In each regression, we also separately include the country-level variables to ensure that our

estimates of the role of these variables in determining performance persistence are not driven by their contribution

18 |n robustness tests, using both methods—the regression-based approach and the sorting-based approach—we show that our results are preserved when
we use terciles instead of quintiles.

19 In robustness tests, we redo our tests by using terciles, and (in unreported results) we also cut the sample of funds in each country into above-the-median
and below-the-median funds. The results show that this balance between performance persistence in top funds versus bottom funds is preserved.

20 Our proxies for competition have been extensively used in the mutual fund literature (e.g., Cremers et al., 2016; Ferreira et al.,, 2012, 2013; Khorana et al.,
2005, 2009).
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to the level of performance in the country concerned. To address the concern that our findings may be influenced by
measurement error in fund alphas, we include the average R-squared from the fund-level four-factor alpha regressions
in each country as a control variable.2!

Fund industry competitiveness is positively related to our development measures including fund industry age and
the size of the fund industry relative to the stock market size. Regarding our measures of fund industry concentra-
tion, the number of funds is also positively related to competitiveness, while both the Herfindahl index of fund family
concentration and the top five fund families’ share are negatively related to competitiveness. We therefore expect to
find a positive (negative) coefficient on the interaction between bottom performance and the country-level variables
that are positively (negatively) related to competitiveness. For the interactions at the top of the performance distri-
bution, in turn, we expect to find a positive (negative) coefficient on the interaction between top performance and the
country-level variables that are negatively (positively) related to competitiveness.

Table 6, Panel A, presents the results of our regression-based approach. They show that as competitiveness goes up,
the level of persistence in bottom-performing funds goes up and the level of persistence in top-performing funds goes
down, which is consistent with our predictions.

Toinvestigate the role of competitiveness on persistence using the performance gap approach, we use adouble sorts
methodology. Using our proxies for industry competitiveness, we first sort countries into those countries with below-
median competitiveness and above-median competitiveness. We then sort funds in each of these groups into quintiles.
If our prior assumptions are correct, we would expect that the performance of bottom quintile funds in those fund
industries where there is more competitiveness would be much worse than that of the bottom quintile funds in fund
industries where there is less competitiveness. In addition, we would expect that the performance of top quintile funds
in those fund industries where there is less competitiveness would be higher, and we would expect their performance
to be lower in more competitive fund industries. Table 6, Panel B, presents the results of our performance gap-based
approach. The table confirms our prior assumptions, as at the bottom of the performance scale, the funds from more
competitive fund industries perform worse and at the top of the performance scale, the funds from less competitive
fund industries perform better. Overall, therefore, whether we use the regression-based or performance gap-based
approaches, we find that the level of competition in fund industries explains the variation we observe in the level of
persistence across countries.22

While we have shown that competitiveness has a statistically significant effect on persistence, it is interesting to
consider whether this effect is economically significant. Table 6 sheds light on this. For simplicity, we focus on the
regression-based method, although the results of the performance gap-based method are qualitatively similar. Using
the example of fund family concentration and its effect on persistence, Panel A of Table 6 shows that if we increase the
Herfindahl index from the below-the-median country level to the above-the-median country level, the persistence at
the bottom falls by 0.283. To put this in perspective, Table 5 shows that the interquartile range for persistence at the
bottom across countries is 0.174. For winners, Panel A of Table 6 shows that if we increase the Herfindahl index from
the below-the-median country level to the above-the-median country level, the persistence at the top rises by 0.488.
Table 5 shows that the interquartile range of persistence at the top across countries is 0.224. These findings suggest
that changes in fund family concentration have a substantial effect on persistence among loser and winner funds. We

find comparable economic significance when we use our other competition proxies.

21 Because our sample includes many countries with financial markets with different dimensions and at different stages of development, it could be argued
that the quality of the factors we use to estimate the four-factor alpha varies across countries and that this might affect our results. Our robustness section
includes further tests to deal with this concern.

22 might be argued that performance smoothing by mutual funds in less liquid markets could be the cause of the variations in the level of persistence
observed across markets. To test for this, we obtain fund-level data on the Amihud (2002) illiquidity ratio from Ferreira et al. (2018). These data are avail-
able for nearly 70% of our fund-level observations. In unreported results, we rerun our Table 6, Panel A, analysis except that we now allow persistence to
depend on levels of fund illiquidity as well as by interacting past performance with the Amihud (2002) illiquidity ratio. Our results show that fund illiquidity has
no effect on the levels of persistence observed and that even after controlling for fund illiquidity, measures of mutual fund industry competition still explain
persistence levels across countries.



-
N
L (sanunuo))
V.. (S0T-)
E 8/00— ded|n/az1s Ajinba Aujsnpul pund X T — 7 9dueurioad-piA
m (ogz-)
W yozo- 93e AJjsnpul punq X T — 1 9oueuw.oad-pin
(T8-)
.W 2900— spuny Jo Jaquinu AJjsnpuj pund X T — 3 duewJoglad-piia
M (s0e)
— ..9820 saJleys aAly doj Adysnpul pun4 X T — 3 duewJoglad-piia
o (6v2)
m LL0C0 Xapul |yepuljiaH X T — 3 9duewioiad-piiA|
-
o (€9-) (TT7) (£8-) (822-) (92
m 8700~ 1400 6500~ LLZT0— L9210~ T — 3 9duew.oiad-piiA
WR (eco)
1 ..88T°0 deojn/az1s Alinba Auysnpul pund X T — 3 9ouewJoyiad wojlog
(¥'2)
LLTO 98e AJysnpul pun4 X T — 3 9duewJojlad woijog
(81°2)
G120 Spuny Jo Jaquinu AJysnpul pun4 X T — 3 9duewJojlad woijog
(€62-)
..8LE0— saJeys oAl doy Auasnpul pund X T — 3 9duewJojiad wolog
(€9¢-)
...£820— Xapul [yepulyaH X T — 3 @ouewJojlad woijog
(TT) (0z) (r6°) (6T°2) (§T2)
. 800 LT00 6500 ..0L2°0 WL9C0 T —39duewJogiad wojjog
c (s) () (€) (@) (r)
g $152) 20Ud)sIsiad paspg-uoissaiBay Y [aupd
m
e $9143UNOD SSOJDE 3dU)s|siad souewo)iad Suluieldxy 9319Vl
[T




3
& (sanupuo))
s
o S8CTY S8CCY S8CTY S8CTY S8CCY SUOIJBAIS5qO JO JaquINN
a4
m 00T°0 9600 €010 €010 T0T°0 pa.enbs-y paisnlpy
(1e'7-)
0ce8— deo|a/azIs Ayinba AJisnpul pun4
(Te-)
L0V'0— a8e Auysnpui pun4
(T£1-)
LCOET— spuny Jo Jaquinu Aujsnpul pun4
(00T)
€16'S saJeys aAly doj Auysnpul pun4
(60'T)
£STST Xapul [yepulyiaH
B (rze-)
.m WLTE0— deo|n|/azis Ayinba Aujsnpul pun4 X T — 3 9ouew.oysad doj
U —
I~ (96C-)
= L bC70— 98e AJjsnpul pun{ X T — 3 @ouewojlad dop
.-
m (82°€-)
m.. ..C9€°0— Spuny Jo Jaquinu AJisnpul pun4 X T — 3 9duewJoytad doj
F .
v (6£°9)
ﬂ ..8650 saJeys oAl doj Auysnpul pund X T — 3 9duewoyiad doj
LR (¥0'9)
V.. ...887°0 Xapul [yepuliaH X T — 3 9duew.oylad doj
E (ST-) (08) (€s) (€T°9-) (T6:5-)
- €100~ 9,00 €00 LCE0~ L 7CE0~ T —319ouew.oyiad doj
P—
W (s) (¥) (€) (2) (T)
§359) 22Ud3sIsIad paspqg-uoissaiBay :y [aubd
”A (penunuod) 9314Vl
N



()
:
m (senunuo))
] EYNRTREYe[11]o%})
e 088°8C (00) ..8€°€ (¥0) LCET (Ts) 0€’0- (to) ..0C1-— (T0) LLI9CT— (00) L90¢C— 9I0N
W SOt'ET (T0) .po€ (00) T4 (T0) LT6T (90) LTT (¢2) G560 (08) 120  dAPdwod ssa
B a3e Auysnpul pun4
.m ani3adwod
mm (¥0) L9261~ (S0) 69T~ (c0) .88T— (€T) 9€T— (€1) T9T—  Ss9|snulWiaioN
o aAI32dwod
m 7899¢ (00) ...80°¢ (S0) L9CT (82) €T0- (€0) 00T~ (S0) .96'0— (T0) IAH 9I0N
-
m €09°S (00) CV'E (00) ..CCE (€0) W9G9T (1) 880 (85) 0)40) (08) 0C0—  9AI}32dwod 597
.r.r.u Spuny Jo Jaquinu AJ3snpui pun4
.M aAniadwod
H (60) 89T— (T0) A (€0) LOLT— (00 AN A (T0) L99°C— SS9 snuiwaJoN
LR aAI33RdWwod
D GT09¢ (00) ..08¢€ (S0) 9€T (62) ¢S0— (To) .L00T— (00) 99T (00) e SI0N
0929 (To) .£8C (00 .V0€ (To) .8LT (€2) 6,0 (TT) £80 (08) TC0  2AI3adwod $s97]
saJeys oAl doy Ausnpul pun4
aAIM}2dwod
(60) 08T~ (To)  ..zeT— (ro)  .€9T- (to)  .sTT— (G0)  .pT'T—  ss9|snuiwalon
aAI}2dwod
LEY'SE (00 WLLVE (S0) JIET (82) ¢S0— (c0) 160~ (00) 1 (00) R e 940N
889 (00 wClE (00) P TE (To) .87 (L2) ¢L0 (82) 9,0 (001) TO0—  2AR3adwod ss7]

xopul |yeputaH

suoljeAlasqo  anjep-d ‘JJ90D) anjep-d ‘JJ90)  anjepa-d ‘JJ90)  anjep-d ‘JJ90) anjep-d ‘JJ90D anjeA-d ‘JJ90)
Jo JaquinN

-9 S 14 € [4 T
$159) 22ud3sisad paspq—dpS adoupwiio)iad :g [ubd

(penuiuod) 931avl

FERREIRAETAL.



FERREIRAETAL.

"Ajl9A13D2dSa4 ‘[9A9] QT PUB GO" “TO° 243 38 @duedyiusis [edj3siels ajedlpul ‘¢

'suol}ulap a|qelien Joj g Xipuaddy 935 sasayjua.ed uj pajiodad aie sanjeA-d ‘019z Wo.j Jualapip Ajjuesyiusis

s| a8eJaAe SIU} Jayaym Su3sa) 1s93-1 B UNJ PUe JeaA JUa.Ind aY3 J0j S31IJUNOD SSaUSAIFSAWOD URIPaW-MO|3T PUB -9A0CE U304 104 S3|13uInb asay} 4oy eyd|e 103oej-1noj 98eIaAe a3 91e|ndjed
uay} 9MA "eyd|e 1030e}-1no4 JedA-Jolid uo paseq sajijuinb aouewioyiad ojul SpUNy 310s 9M ‘sdnoJS om] 3saY} 104 PUE ‘SSBUAIFISAWOD JO S|9A3| UBIPAW SAOCE IO MO[Sq dABY JeY) SalJisnpul
03Ul S314ISNPUI PUNS 1I0S 3SJ1} M ‘g [UB( U] 'AJJUN0OD Yoed Ul SUoissaSa. eyd|e 1030e4-anoy [9A3]-puny aYj Wo.y patenbs-y 98esane ay) pue sanjasway} Aq ssauanijizedwod Adysnpul Joy saixoud
3y} apn|oul os|e A\ "duewiogiad doy pue “piw ‘Wo33oq YHM SSaUdAIHIRAWOD 104 sa1x0Jd Jno 10e4a3ul M Jey3 3daoxa G 9|qe] Ul Se poy3awl SWES dY3 MO||04 M ‘Y [dued U] “(uoljezijeided
J93Jew 3203s 2y} Jo a8ejuadiad e se Adsnpul A}Inba puny [enynw ay3 Jo SzIs SY3 pue AJisnpul puny [eninwi ay3 o a8e ay3) Juswdo[aAsp AJisnpul puny [ennw Jo saunseaw pue (Alysnpui puny
|en3nw ayj Ul SpuUNy Jo Jaquinu 3y} pue ‘sal|IWie) puny Jo saleys aAly doj ay3 ‘A43snpul puny |ENNW SY3 U] UOIFEIIUSIUOD A[IWIES PUNY JO XSPUI [YEPUIIISH DY3) UOIFEIIUSIUOD AIJSNpul puny [ennw
JO SaINSEaW SPN|dUI SSIUIAINIDAWOD J0) S3IX0.d “9]dWES INO Ul S31IFUNOD SPIMPJIOM /Z Y} SSOJE 3dUa)sistad aouewioysad uo AJjsnpul puny [enjnw ay3 Ul ssauaAiadwod 1oy Axoud ey
S3|qeldeA [9A3]-AJ13UN0D JO 335 e 4o 1oedw] 3y} Sujuiwexs ‘g [aued Ul S35} aoudjsisiad paseq-des aouewo4iad pue \ [dued Ul suoissalgad [aued woly synsad ayy sjuasald a|qey iyl 230N

aAIH}2dwod
(¢g)  690- (02) ITT- %) 960~ (61°) 6T'T— (o1) 6LT—  SS9|snuUlW Ao
W 9AI3I39dwod
.m LY0'GE (00) ...06€ (c0) 68T (€8) [4%0] (62) 950~ (o1) 60— (To) ..00C— 910N
m 8€T'L (T10) ...08°C (00) ..65C (s0) LECT (6%) or'o (0£) §¢0 (82) 10—  dAIIRdwod ssa
m ded|/azis Ajinba Aujsnpul pun4

m aAIH32dwod
= (90)  £6T- (to) .12 (00) ,.Li¥vT— (to)  ..1€C— (€0) LLTT—  SS3|Snulw 2o

SUOI}eAIdsqo anjepa-d ‘JJ90) anjep-d JJ90D) anjepn-d ‘JJ90) anjep-d ‘JJ90) anjep-d ‘JJ90D anjepn-d ‘JJ90)

Jo JaquinN
-9 S 4 € 4 T

53523 22U3jsISIad paspq—dp8 aaubUIIOfIad :g [Ubd

(penunuod) 93149VL

% | WILEY R



FERREIRA ET AL ! {}—2 The Financial Review WIL EYJ_ZS

5 | ROBUSTNESS TESTS

5.1 | Using fund terciles

As there are certain countries with fewer funds, there may be concerns about the power of our tests when we divide
up the sample of funds in each country into quintiles. Therefore, using terciles, we redo our main tests for persistence
and for the role of competition in affecting persistence. The results presented in Table IA2 in the online Appendix for
both our main methods of calculating persistence show that our results change little when we use terciles.

5.2 | Correcting for the U.S. dominance of the sample

A total of 3,181 of the 8,796 funds in our sample are based in the United States, which means that the United States
is responsible for approximately 36% of the funds (see Table I, Panel A). It might be argued that the U.S. dominance of
our sample might be driving our results. We test this idea in two ways. First, we redo the analysis in Table 6, Panel A,
except that we now use a weighted least squares method where we weight our observations by the inverse of the num-
ber of funds in each country-year. This gives less weight to the United States (and also to those countries with a higher
number of funds) in our results. The results are presented in Table IA3 in the online Appendix and show that compe-
tition still drives persistence exactly as before.23 Second, excluding the United States from our sample, we redo the
Table 6, Panel A, analysis. Table A4 in the online Appendix shows that our results are similar if we exclude the United
States from our sample and that competitiveness still affects persistence in the same way as observed in the prior

section.

5.3 | Excluding smaller fund industries

A concern might be that certain fund industries with fewer funds are driving our results and that this is a problem
because an inference drawn based on smaller fund industries is less reliable. We therefore test whether our results are
robust when we include only fund industries with 200 or more observations. Table IA5 in the online Appendix shows
that our results remain as before and that competition still explains the cross-section of cross-country persistence

results when we include only the fund industries that have larger fund populations.

5.4 | Factor quality variation across countries

It might be argued that the quality of factors across countries may vary because of the different number of stocks used
to calculate factors across countries and that this could lead to cross-sectional variation in our ability to explain fund
returns, which may explain our persistence results. We have already addressed this concern by including the average
goodness of fit of our fund alphas regressions in each country as a control variable in our main cross-sectional tests
of whether fund industry competition affects persistence (see Table 6, Panel A). To further address this concern and
better equalize factor quality across countries, using weighted least squares, we first redo the regressions of Panel A
of Table 6. We weight our observations by the average R-squared from the fund-level four-factor alpha regressions in
each country. The purpose is to give more weight to those fund industries with a better factor quality—that is, with a
higher R-squared. These results are presented in Table I1A6 in the online Appendix.

Additionally, using factors for funds based on their investment region rather than based on a single country, we also
redo our persistence tests.24 The results are presented in Table IA7 in the online Appendix. Table IA7, Panel A, in the
online Appendix presents our tests for unconditional persistence, and the tests conditionally allowing performance to

23 Because there are also substantial differences in TNA across countries (see Table 1, Panel A), in unreported results we also use weighted least squares
weighting by the inverse of the average TNA in each country-year, and the results remain similar.

24 The investment regions include Asia, Europe, North America, and the emerging markets.
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vary depending on whether the prior-year fund performance was at the bottom or the top of the performance scale
are shown in Panel B. For the determinants of persistence, our tests, in which the fund alphas are calculated by using
investment region factors, are presented in Panel C. We find that our results remain robust when we use regional fac-
tors. Across countries, there is still widespread persistence that is due to both persistence at the top and bottom of the
performance scale, and competition explains the variation observed in the level of persistence.

5.5 | Usingrank correlation to test for persistence

We test whether our results are robust when we use an additional third method to calculate performance persistence
based on Elton et al. (2012). In order to conduct this approach, we first rank funds based on their four-factor alpha
in their fund industry in a given year and then rank funds on their prior-year four-factor alpha in their fund industry.
After doing this, we calculate the Spearman rank correlation between these two sets of fund ranks. The results of our
tests for measuring the persistence in each of the countries in our sample are presented in Table IA8, Panel A, in the
online Appendix. Using the Spearman correlation method, our findings regarding which countries have persistence
correspond to our findings regarding the regression-based method for 20 out of 27 countries.

To determine whether overall persistence is the result of persistence at the bottom or the top of the performance
distribution, Table IA8, Panel B, in the online Appendix presents the results of redoing our calculations of persistence by
using the rank correlation approach and controlling for where funds are in the performance distribution in their prior
year. Using this approach, we find that of the 18 countries that have statistically significant persistence, two countries
have persistence at the bottom of the distribution, four countries have persistence at the top, and four countries have
persistence at both the bottom and at the top.

Finally, we examine whether the rank correlation method also shows that competition affects fund persistence. To
do this, we use a sorting-based approach, where we start by sorting fund industries that are described as more or less
competitive in the tables into industries that have below- or above-median levels of competitiveness. We then cal-
culate the rank correlation of funds for countries that have below-median levels of competitiveness and separately
calculate the rank correlation of funds that are from countries with above-median levels of competitiveness. Last, we
calculate the difference in persistence between the above-median competitiveness group of countries and the below-
median competitiveness group of countries for both the top and the bottom of the performance distribution. Consis-
tent with our regression-based approach, as fund industries become more competitive, we would expect to see less
persistence at the top of the performance distribution and more persistence at the bottom of the performance dis-
tribution. This means that the persistence in the above-median competitiveness group of fund industries minus the
persistence in the below-median competitiveness group of fund industries should be negative at the top of the fund
distribution and positive at the bottom of the fund distribution. This is exactly what we see in Panel C of Table IA8
in the online Appendix and is consistent with our findings, detailed in the main section of the paper, which show that
competition drives persistence.

6 | CONCLUSION

Mutual fund persistence has been tested primarily by examining funds in the U.S. fund industry. However, the U.S. fund
industry is much larger and older than other fund industries, characteristics that are important determinants of the
level of competitiveness in fund industries. This suggests that the U.S.-based results may not translate to other fund
industries at different stages of development. In this paper, we study mutual fund persistence across a global sample of
mutual funds from 27 countries. In contrast to the existing U.S.-based evidence, our results show that there is statisti-
cally significant persistence for the majority of countries in our sample.

We find considerable variation in persistence levels across countries. We conjecture that in countries where fund

industries are more competitive, it will be easier for bottom-performing funds to remain at the bottom but more
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difficult for top-performing funds to remain at the top. We therefore use various proxies for mutual fund industry com-
petitiveness and test whether they affect persistence as predicted.

In short, we provide evidence supporting three main conclusions. First, there is persistence in the majority of coun-
tries in our global sample of funds. Second, contrary to what the U.S.-based evidence suggests, persistence is not exclu-
sively due to poor-performing fund managers, and there is a balance between persistence in top-performing funds ver-
sus bottom-performing funds. Finally, we show that fund industry competitiveness explains cross-sectional variation
in the level of persistence across countries.
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APPENDIX A: CALCULATION OF FACTORS FOR THE RISK ADJUSTMENT OF FUND
PERFORMANCE

We construct the monthly benchmark factors for each individual country, except the United States, using all stocks
included in the Datastream/Worldscope database. For the United States, we use the factors constructed by Fama and
French (1992).25

The local market return is computed using the value-weighted average return in local currency of all stocks in each
country in each month.

To form the size and book-to-market equity portfolios, we follow the procedure described in Fama and French
(1992). For each country, we calculate the small-minus-big (SMB) and HML factors from July of year t through June
of year t + 1 using six value-weighted portfolios formed at the end of June of year t on the intersection of two size port-
folios (market equity capitalization [ME]) and three book-to-market equity (BE/ME) portfolios. The size breakpoint is
the median market capitalization of each country as of the end of June of year t. Half of the firms are classified as small
market capitalization, and the other half as big market capitalization. For the BE/ME classification, the breakpoints are
the 30th and 70th percentiles of BE/ME in each country for the fiscal year-end in t — 1. The bottom 30% is designated
as the value portfolio, the middle 40% as neutral, and the highest 30% as growth.

The SMB factor is the monthly average return of the three small portfolios minus the average return of the three big
portfolios:

SMB = (Small Value + Small Neutral + Small Growth
—Big Value — Big Neutral — Big Growth)/3.

The HML factor is the monthly average return of the two value portfolios minus the monthly average return of the
two growth portfolios:

HML = (Small Value + Big Value — Small Growth — Big Growth)/2.

The MOM factor for month t is calculated using six value-weighted portfolios formed at the end of month t — 1, as
aresult of the intersections of two portfolios formed on size (ME) and three portfolios formed on prior (2-12) month
returns. The ME breakpoint is the median market equity in each country as of the end of month t — 1. For the return
classification, the 30th and 70th percentiles of the prior returns (2-12) in each country are the breakpoints. The bottom
30% are designated as the down-month prior return portfolio, the middle 40% as medium and the highest 30% as up.
The MOM factor is the monthly average return in local currency on the two high-prior return portfolios minus the

monthly average return on the two low-prior return portfolios:

MOM = (Small High + Big High — Small Low — Big Low)/2.

25 The U.S. factors are drawn from French’s website: http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/
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APPENDIX B: VARIABLE DEFINITIONS

Variable

Definition

Panel A: Fund characteristics
Raw return

Four-factor alpha

TNA
TNA family

Age
Fees

Flow

RM
SMB
HML
Adj-R?

Fund net return in local currency (percentage per year) (Lipper)

Net four-factor alpha (percentage per year) estimated, using local factors (fund domicile),
with 3 years of past monthly fund excess returns in local currency

Total net assets in millions of U.S. dollars (Lipper)

Family total net assets in millions of U.S. dollars of other equity funds in the same
management company excluding the own fund TNA (Lipper)

Number of years since the fund launch date (Lipper)
Total shareholder charges estimated as total expense ratio plus one-fifth of loads (Lipper)

Percentage growth in TNA (in local currency) in a quarter, net of internal growth (assuming
reinvestment of dividends and distributions)

The excess return on the domestic market
Loadings on the small-minus-big size factor (SMB) from four-factor alpha regressions
Loadings on the high-minus-low factor (HML) from four-factor alpha regressions

Adjusted R-squared from alpha regressions

Panel B: Country characteristics

Fund industry
Herfindahl index

Fund industry top five
shares

Fund industry
number of funds

Fund industry age

MF equity size (% mkt
cap)

Sum of squared market shares of fund management companies for mutual funds in the fund’s
country (computed using Lipper data)

Market share (percentage of TNA sum) of the top five management companies (equity funds)
in each country (computed using Lipper data)

The number of funds in the mutual fund industry (ICI)

The age of the mutual fund industry, in years, as of 2010 (Khorana et al., 2005)

The size of the mutual fund equity industry (from ICl) as a percentage of the stock market
capitalization (from World Development Indicators)



