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Abstract

We use a new data set to study the determinants of the performance of open-end
actively managed equity mutual funds in 27 countries. We find that mutual funds
underperform the market overall. The results show important differences in the deter-
minants of fund performance in the U.S. and elsewhere in the world. The U.S. evidence
of diminishing returns to scale is not an universal truth as the performance of funds
located outside the U.S. and funds that invest overseas is not negatively affected by
scale. Our findings suggest that the adverse scale effects in the U.S. are related to lig-
uidity constraints faced by funds that, by virtue of their style, have to invest in small
and domestic stocks. Country characteristics also explain fund performance. Funds lo-
cated in countries with liquid stock markets and strong legal institutions display better
performance.
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1. Introduction

Mutual funds have come to play a dramatically increased role in financial markets in recent
decades. As of the end of 2007, the world mutual fund industry managed financial assets
exceeding $26 trillion (including over $12 trillion in stocks), more than four times the $6
trillion of assets managed at the end of 1996 (Investment Company Institute (2008)). The
number of mutual funds has also grown dramatically, to more than 66,000 funds worldwide
at the end of 2007 (including nearly 27,000 equity funds). Although the growth of the mutual
fund industry started in the U.S., where the industry plays an extremely important role in
financial markets, this trend has spread more recently to other countries around the world
(Khorana, Servaes, and Tufano (2005)). The share of assets under management outside the
U.S. grew from 38% in 1997 to 54% in 2007.

Investors are increasingly interested in mutual fund selection, demanding detailed mutual
fund information and investment advice. Many authors have tried to explain the performance
of mutual funds, which is a critical aspect in investor fund selection. Several fund charac-
teristics have been analyzed as potential determinants of future fund performance, including
fund size, age, fees and expenses, loads, turnover, flows, and returns.! Most authors conclude
that mutual funds underperform the market, but some others find that managers display
some skill. In particular, there is evidence of short-term persistence in funds’ performance
and that money flows to past good performers. Investors display some fund selection ability
as they tend to invest in funds with subsequent good performance (“smart money” effect).
There is also evidence that fund performance worsens with fund size (Chen, Hong, Huang,
and Kubik (2004)) and fees (Gil-Bazo and Ruiz-Verdu (2009)). Although the literature fo-
cuses on the U.S. mutual fund industry, several authors study fund performance in individual

countries. Few, however, examine cross-country mutual fund performance.?

ISee, for example, Jensen (1968), Grinblatt and Titman (1989), Ippolito (1989), Hendricks, Patel, and
Zeckhauser (1993), Brown and Goetzmann (1995), Malkiel (1995), Gruber (1996), Carhart (1997), Chevalier
and Ellison (1997), Sirri and Tufano (1998), and Zheng (1999).

2See, for example, studies on Australia by Bird, Chin, and McCrae (1983); France by Dermine and
Roller (1992); Italy by Panetta and Cesari (2002); Japan by Cai, Chan, and Yamada (1997); Sweden by



We study how the performance of equity mutual funds relates to fund characteristics
and country characteristics around the world. To the best of our knowledge, we are the
first to study mutual fund performance using a worldwide sample of funds. The sample
consists of 16,316 open-end actively managed equity funds in 27 countries over 1997-2007.
We focus on the sample of funds that invest in their local market (domestic funds), but
we also perform some tests using funds that invest outside their local market or globally
(international funds). We use the Carhart (1997) four-factor model to measure risk-adjusted
performance, but we also consider several alternatives including benchmark-adjusted returns,
market-adjusted returns, and the market model.

We study fund performance using an extensive list of fund characteristics, including fund
and family size, age, fees and expenses, front-end and back-end loads, flows, past returns,
management structure, and number of countries where a fund is sold. There are reasons to
believe that there are important differences in the determinants of mutual fund performance
between the U.S. and the rest of the world. U.S. funds are much larger than elsewhere
in the world, and the U.S. fund industry is older and more developed. Our worldwide
sample of mutual funds allows us to consider several country characteristics, such as economic
development, financial development, quality of legal institutions and law enforcement, and
mutual fund industry structure, as potential determinants of performance.

We first document that equity mutual funds around the world underperform on average
by 20 basis points per quarter after fees and controlling for the Fama and French (1992)
three factors and momentum. We find evidence of important differences in the determinants
of mutual fund performance in the U.S. and elsewhere in the world. The most striking
difference is related to the effects of scale. We find that small funds perform better than
large only in the case of U.S. funds, as large non-U.S. funds perform better than smaller

funds. The negative size effect in the U.S. is economically significant, as a one-standard

Dahlquist, Engstrom, and Séderlind (2000); or the U.K. by Blake and Timmermann (1998). Grunbichler and
Pleschiutschnig (1999) and Otten and Bams (2002) study European equity mutual funds, but their findings
on performance are narrow because of both a small number of countries and funds.



deviation increase in fund size yields a 15 basis point decline in the next quarter’s fund
return. The positive size effect outside the U.S. is also sizable. A one-standard deviation
increase in fund size is associated with an increase in next quarter’s fund net return of 11
basis points. Additionally, fund size does not seem to hurt the performance of funds that
invest overseas. We conclude that the U.S. evidence on diseconomies of scale (Chen et al.
(2004)) is not a universal truth as non-U.S. funds and international funds do not seem to be
affected by diminishing returns to scale.

Of course, U.S. funds are much larger on average than funds elsewhere in the world. The
average U.S. fund is more than five times larger than the average non-U.S. fund.? This fact,
however, does not explain the asymmetric effect of scale on performance as U.S. funds of
similar size to their non-U.S. counterparts also present a significant negative relation between
performance and lagged fund size. Our findings suggest that liquidity constraints play an
important role in explaining the lack of scale-ability of fund investments as argued by Chen
et al. (2004), Pollet and Wilson (2008), and Yan (2008). U.S. funds that, by virtue of their
style, have to invest in small (and illiquid) stocks are the most affected by scale, while this
is not the case for non-U.S. funds. Moreover, the performance of international funds is not
negatively affected by scale even for those funds located in the U.S. It is important to note
that U.S. international funds’ average TNA is similar to the U.S. domestic funds’ average
TNA. This suggests that the availability of more investment opportunities in funds that
invest overseas mitigates the adverse scale effects. In other words, international funds are
not restricted geographically in investment opportunities as a fund grows, while domestic
funds are restricted geographically.

These findings are informative about the relevance of the Berk and Green (2004) model
around the world. The Berk and Green (2004) model assumes that funds operate in a
decreasing return to scale environment, which means that fund flows harm rather than

improve subsequent fund performance. Our findings that diminishing returns to scale may

3There are only nine non-U.S. funds among the top 100 domestic equity funds in terms of total net assets
(TNA) at the end of 2007 in our sample.



not be present outside of the U.S. mutual fund industry suggest that fund flows may not
eliminate performance persistence in the manner predicted by the Berk and Green (2004)
model.

We also consider the effect of the size of the fund family on fund performance around the
world. Many funds belong to large fund families and some of these families manage funds in
several different countries (examples of top fund families are American Funds, Barclays, Fi-
delity, and UBS). Controlling for fund size, we find that fund performance actually improves
with the size of its fund family, as large fund families benefit from substantial economies in
trading commissions and lending fees. Chen et al. (2004) find similar evidence for U.S. funds.
We also test the hypothesis that organizational diseconomies, in particular hierarchy costs
(Aghion and Tirole (1997) and Stein (2002)), erode fund performance. Large organizations
with hierarchies are particularly inefficient in processing soft information, which is pivotal in
the case of mutual funds, as managers may have a hard time convincing others to implement
their ideas. Consistent with this view, we find evidence that solo-managed funds perform
better than team-managed funds in a worldwide sample of funds, which is consistent with
the U.S. evidence in Chen et al. (2004).

Other fund characteristics have a variety of effects on performance. Fund age is negatively
related to fund performance in the sample of non-U.S. funds, but this relation is statistically
insignificant in the sample of U.S. funds. This indicates that younger funds are better able
to detect good investment opportunities outside the U.S. We also examine the effects on
fund performance of past performance and flows. We find evidence of short-run persistence
in fund performance, but only in the case of U.S. funds. The evidence on persistence is
consistent with the U.S. evidence (e.g., Hendricks et al. (1993) and Grinblatt and Titman
(1994)). Investors outside the U.S. seem to have some ability to select funds, as money
flows to funds with good future performance. We find, however, that the “smart money”
effect is statistically insignificant in the sample of U.S. funds. This is consistent with the

U.S. evidence in Sapp and Tiwari (2004) that the “smart money” effect is explained by



momentum.

A unique feature of our study is that we can investigate the effect of country characteris-
tics on fund performance. We find country characteristics to have predictive power beyond
fund characteristics. There is a strong positive relation between the performance of mutual
funds and a country’s level of financial development. In particular, funds perform better
in countries with high trading activity and low trading costs. Finally, we find that funds
domiciled in countries of common-law tradition perform better. Investor protection and law
enforcement have a significant and positive effect on fund performance. Our findings show
that country-level investor protection is a critical determinant of the performance of the mu-
tual fund industry across countries in addition to the size and fees of the industry (Khorana
et al. (2005) and Khorana, Servaes, and Tufano (2009)).

The remainder of the paper is organized as follows. Section 2 describes the data and
the performance benchmarks. In Section 3 we present our empirical findings. Section 4

concludes.

2. Data and Methodology

In this section, we first describe our sample, then we describe the methods for computing

abnormal performance and finally we present fund and country characteristics.

2.1 Sample Description

Data on equity mutual funds come from the Lipper Hindsight database, which covers many
countries worldwide in the 1997-2007 period. The database is survivorship bias-free, as it
includes data on both active and defunct funds. Although multiple share classes are listed
as separate funds in Lipper, they have the same holdings, the same manager, and the same
returns before expenses and loads. We eliminate multiple classes of the same fund to avoid

multiple counting of returns. We keep the share class that Lipper identifies as the primary



one. The initial sample includes 37,910 primary equity funds (both active and dead funds).*

We have checked the coverage of funds by Lipper with the aggregate statistics on mutual
funds (European Fund and Asset Management Association (2008), EFAMA). Total numbers
of equity funds reported by Lipper and the EFAMA are, respectively, 26,800 and 26,950 as of
December 2007. Total net assets of equity funds (sum of all share classes) reported by Lipper
and EFAMA are, respectively, $10.9 trillion and $12.5 trillion as of December 2007. Thus,
our initial sample of equity funds covers 87% of the total net assets of worldwide equity funds.
There is, however, some variation in coverage across countries. While Canada, Germany,
Sweden, the U.K., and the U.S. have coverages above 90%, the coverage in Australia and
France is roughly 60% and in Japan only 40%.°

We exclude off-shore funds (e.g., funds domiciled in Luxembourg or Dublin), closed-
end funds, index-tracking funds, exchange-traded funds, and funds-of-funds. This gives a
sample of 25,110 open-end actively managed equity funds from 34 countries. We require
mutual funds to have data on total net assets (TNA), age, total expense ratios, front-end
and back-end loads, flows, management team, the number of countries a fund is sold, and
monthly total returns. We also require a fund to have at least two years of reported returns
because we need to estimate fund factor loadings based on past fund returns. The final
sample includes 16,316 funds in 27 countries (12,577 active funds and 3,739 dead funds as
of December 2007). We believe this is the most comprehensive data set ever used to study
mutual fund performance in terms of both number of funds and countries. The data set
allows us to investigate the effect of both fund characteristics and country characteristics on
performance.

The Lipper database provides information on a fund’s country of domicile and geographic

investment focus. We use these data to classify funds in terms of their geographic investment

4The primary fund is typically the class with the highest total net assets (TNA). The primary class
represents more than 80% of the total assets across all share classes.

SThere are 24,050 equity funds with a TNA of $10.2 trillion in Lipper if we exclude closed-end and funds-
of-funds. In this case our initial sample covers 82% of the TNA of equity funds worldwide. The EFAMA
statistics are not entirely consistent across countries whether or not they include these type of funds.



style: domestic funds (i.e., funds that invest in their domicile country) and international
funds (i.e., funds that invest in countries or regions different from the one where they are
domiciled, and funds that invest globally). We require a country to have more than ten
funds to be included in the sample. The final sample covers 8,176 domestic funds and 8,140
international funds. Table A.1 in the Appendix lists the top three domestic and international
funds by TNA in each country as of 2007.

Table 1 presents the number and TNA of the sample of mutual funds by country as of
2007. TNA is given by the sum of all share classes when there are multiple share classes.
There are a total of 12,577 equity funds in the sample in 2007, managing $6.7 trillion of
assets. U.S. funds represent 67% of the sample in terms of TNA, but only 22% of the total
number of funds. Other countries with a large number of funds are Australia and Canada,
which account for 17% and 12% of the total number of funds.

A country’s weight in terms of number of funds is greater than its weight in terms of
fund size for all countries except the U.S., indicating that on average non-U.S. mutual funds
are much smaller than U.S. funds. The average fund in Europe is five times smaller than
the average U.S. fund. This is also the case in Asia, where the average fund is nearly 17
times smaller than in the U.S. Overall, non-U.S. funds are more than seven times smaller
than U.S. funds.

Table 1 also divides funds by geographic investment style. Domestic funds represent
about half of the sample in terms of the number of funds and 63% in terms of TNA. Domestic
funds are, on average, 1.6 times larger than international funds. The U.S. mutual fund
industry is heavily weighted toward domestic funds, as they account for more than 80% of
the number of the funds and more than 70% of the TNA in the U.S. International funds,
however are dominant in other countries like Australia, Canada, France, Germany, and
the U.K.. For example, international funds in Australia, Canada, and France represent,
respectively, 46%, 60%, and 76% of the number of funds and 39%, 42%, and 70% of the

TNA. We conclude that U.S. investors prefer mutual funds that invest mainly in domestic



stocks, while non-U.S. investors exhibit less home bias as they invest a significant part of

their stock portfolio in international funds.

2.2 Measuring Fund Performance

We estimate the mutual funds (risk-adjusted) performance using several benchmark models.
Fama and French (1992) propose a three-factor model that improves average CAPM pricing
errors by including size and book-to-market factors. Carhart (1997) proposes adding a factor
that captures the Jegadeesh and Titman (1993) momentum anomaly. The four-factor model

regression is given by:

Ry = a; + By, RM; + B, SM By + By, HM Ly + B3, MOM; + €5, (1)

where R;; is the return in U.S. dollars of fund ¢ in excess of the one-month U.S. Treasury-bill
in month ¢; RM, is the excess return in U.S. dollars on the market; SA B; (small minus big)
is the average return on the small-capitalization portfolio minus the average return on the
large-capitalization portfolio; HM L; (high minus low) is the difference in return between
the portfolio with high book-to-market stocks and the portfolio with low book-to-market
stocks; and M OM,; (momentum) is the difference in return between the portfolio with the
past-12-month winners and the portfolio with the past-12-month losers.

The benchmark model in equation (1) nests several alternative benchmark models. The

market model assumes ;; = [,

; = B3, = 0 and market-adjusted returns further assume

that B, = 1.We also use benchmark-adjusted returns by taking the difference between the
fund return and its benchmark return as listed on Lipper. We present results using these
alternatives in the robustness section.

We construct the monthly benchmark factors for each individual country using all stocks
included in the Datastream/Worldscope database. The market return RM is computed using

the value-weighted average return in U.S. dollars 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, the SM B and HM L factors from July of year ¢
through June of year t+1 are calculated using six value-weighted portfolios formed at the end
of June of year t on the intersection of two size portfolios (market equity capitalization, M E')
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 ¢ — 1. The bottom 30% is designated as the
value portfolio, the middle 40% as the neutral portfolio, and the highest 30% as the growth
portfolio.

The SM B 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 (2)

—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. (3)

Table A.2 in the Appendix presents the average and standard deviation of the benchmark
factors by country.

The momentum factor (M OM) for month ¢ is calculated using six value-weighted port-
folios formed at the end of month ¢ — 1, as a result of the intersections of two portfolios
formed on size (M E) and three portfolios formed on prior (2-12) month returns. The M E

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 coun-
try 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 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. (4)

We use monthly fund returns (net of expenses) denominated in U.S. dollars from July 1997
through December 2007 to estimate the factor models.® We also present results using gross
returns in the robustness analysis. First, we estimate the time series regression of the monthly
fund excess returns on the factor portfolios’ returns using the previous 36 months of data,
every quarter (we require a minimum of 24 months of return data).” We then subtract the
expected return from the realized fund return to estimate the fund abnormal return in each
quarter, or alpha, which is measured as a sum of an intercept of the model and the residual as
in Carhart (1997). Alpha measures the manager’s contribution to performance due to stock
selection or market timing. A positive (negative) alpha indicates that the fund overperforms
(underperforms) the benchmark. Since we use three years of return data to estimate the
factor model, our first estimate of a fund’s alpha is for the first quarter of 2000.

Table 2 presents the average factor loadings for domestic funds by country and the as-
sociated R? statistics from these regressions. We see that U.S. funds, on average, load more
on SMB, HML and MOM than non-U.S. funds. So, U.S. funds play more small, value,
and momentum stocks than non-U.S. funds.® It is well known that the four factor model

works well in explaining the variation in U.S. mutual fund performance and our finding of

6Qur primary findings are not affected when we use fund returns in local currency.

"There is look-ahead bias in our sample due to the exclusion of new funds that do not have enough history
for the regression analysis (see Brown, Goetzmann, Ibbotson, and Ross (1992)).

8The comparatively high loading on SM B for U.S. mutual funds might be explained by the historically
poor performance of the size factor outside the U.S. Indeed, across the countries in our sample the average
fund loadings on SM B across countries appear to line up with the magnitude of the average size premia.

10



an average R? statistic for U.S. funds of 85% bears this out. Even though the four-factor
model was developed on U.S. data, its R? outside the U.S. is even higher, at 88%. This
reassures us that the 4-factor model is an appropriate way to evaluate fund performance for

our worldwide sample.

2.3 Fund Characteristics

Table 3 reports averages of mutual fund returns and alphas for domestic funds by country.
We winsorize returns and alphas at the bottom and top 1% level. The average fund return
is 3.01% per quarter. We report average Carhart four-factor alphas. The fund alphas are
negative for about half of the countries. The countries with the best performance are Den-
mark, Thailand, and Portugal, while the countries with the worst performance are Norway,
Australia, and France. U.S. funds are in the middle of the pack with an average alpha of
-0.30% per quarter, which is consistent with the average alpha in Chen et al. (2004) for U.S.
funds. Thus, there is evidence of underperformance in the worldwide mutual fund industry.
The average alpha is -0.20% per quarter with a standard deviation of 4.18%. Overall, the
figures here are consistent with other studies that find that fund managers do not have the
ability to beat the market (or stay even with it) after fees (e.g., Malkiel (1995), Gruber
(1996)).

Table 3 also presents average fund characteristics by country. We winsorize the expense
ratio, total loads, and flows at the bottom and top 1% level. Panel A of Table A.3 in the
Appendix defines fund-level variables.

Fund size is measured by total net assets (TNA) in U.S. dollars. The U.S., the U.K., and
Germany have the largest funds, while Thailand and South Korea have the smallest funds.
U.S. funds have an average TNA of $949 million, followed by the U.K. with $471 million
and Germany with $418 million. Overall, the average TNA in our sample of funds is $558
million. Outside the U.S., the average TNA of funds is only $170 million.

We also examine the effect on performance of the size of a fund’s family. Family size is

11



measured as the sum of all equity funds under management by a particular company. We use
the parent management company to calculate total equity assets under management. In the
case of transnational fund companies we use the sum of all equity assets worldwide. Funds
domiciled in the U.S., the U.K., Japan, Germany, Australia, and Canada are managed by
the largest fund families. Interestingly, the average family fund size of funds domiciled in
Poland and Taiwan is also quite high, despite low individual fund size. This happens because
funds in these two countries are part of large global fund families.

We use a host of other fund characteristics in our analysis of performance. The first
characteristic is fund age as given by the fund launch date. The average fund age is about 11
years. Funds domiciled in Germany, Switzerland, the U.K., and the U.S. tend to be among
the older ones. U.S. funds have an average age of 12.6 years.

The second characteristic is the total expense ratio, defined as total annual expenses
as a fraction of TNA. In some countries where the expense ratio is not available we use
the management fee. The average expense ratio is 1.46%. FExpenses vary considerably
across countries despite the global nature of the mutual fund industry. For example, average
expense ratios are the lowest in Belgium (1.05%) and the Netherlands (1.08%), while they
reach maximums of 3.25% in Poland and 2.68% in South Korea. U.S. funds present an
average expense ratio of 1.30%, which is slightly higher than the ratio reported in other
studies. The third characteristic is total loads defined as the sum of front-end and back-end
loads. The average total load is 2.65%. Loads vary considerably across countries, U.S. funds
present total loads similar to the overall average.

The fourth characteristic of interest is flows defined as the percentage growth in total
assets under management (in local currency) between the beginning and the end of quarter

t, net of internal growth (assuming reinvestment of dividends and distributions):

TNAy; —TNA;;1(1+ Ry)
TNA;

Flow; =

12



where T'N A; is total net assets in local currency of fund ¢, and R; is fund ¢ return in local
currency. Funds have an average flow of 0.44% per quarter. The flows are positive in
the majority of the countries (exceptions include, for example, Germany, Italy, Japan, and
Switzerland).

The fifth characteristic is the number of countries where a fund is sold. This variable
tells us where fund investors are located. While in some countries like the U.S., funds are
distributed only locally, in Europe it is common for a fund to be sold in more than in one
country. The average number of countries where a fund is sold is 1.1 for domestic funds, but
we can find some countries where it is common that a fund is sold in several countries (e.g.,
Austria, Belgium, Germany, Sweden, and the U.K.).

Finally, we consider management structure as a potential determinant of fund perfor-
mance. Lipper provides a field listing names of managers in charge of a fund. We use a
dummy variable (management team) that takes a value of one if the number of managers is
greater than one or the fund is listed as team-managed or by the name of the management
company, and zero if the fund is managed by a single manager. This variable identifies the
organizational structure influencing the decision-making process of the fund, and it may help
to explain fund performance. Funds tend to be managed by teams in countries such as Aus-
tralia, Canada, France, and Japan. Management by teams is less common in Germany and
the U.K.. In the U.S., 63% of the funds are managed by teams (or more than one person),
which is consistent with figure reported in Massa, Reuter, and Zitzewitz (2010). Overall,

68% of the funds are managed by teams (or more than one person).

2.4 Country Characteristics

Our sample of equity mutual funds includes 27 countries. This large cross-section of coun-
tries allows us to examine the role of the fund’s domicile country characteristics in explaining
fund performance. To our knowledge, this feature is unique to our study of mutual fund per-

formance around the world. We use several country-level variables as explanatory variables
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that are classified into five groups: economic development; financial development; investor
protection and quality of legal institutions; mutual fund industry development and concen-
tration. Table 4 reports averages for the country-level variables. Panel B of Table A.3 in
Appendix presents the country-level variables definitions.

We use gross domestic product per capita (GDP per capita) in U.S. dollars from the
World Development Indicators (WDI) database as a measure of economic development. An
additional measure of economic development is the ratio between number of internet users
and the population of a particular country, taken from WDI. The intensity of internet usage
is likely to be higher in countries with better informed investors and more sophisticated
investors.

We use two proxies for level of stock market development and liquidity. First, the share
turnover ratio, defined as the ratio of total value of stocks traded to market capitalization.
This variable is from the WDI database. The second variable is country-level trading costs
in basis points. We use the annu