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NON-TECHNICAL SUMMARY

The recent flow of money into the Swedish mutual fund industry has been
tremendous. During 1997, the amount invested in mutual funds increased by
43%. Out of this, 52% were net flows into the industry. Today, savings in
funds constitute as much as 20% of the financial savings of households and
every second Swede saves in mutual funds. In fact, savings in funds are
larger than both bank deposits and direct equity ownership. This increased
attention for mutual funds has lead to a demand for information about how
funds perform and how this savings vehicle can be characterized.

In this paper we provide extensive evidence on the performance and
characteristics of Swedish-based mutual funds for the period from 1993 to
1997. The analysis is divided into two parts. The first part of the Paper
complements US studies of mutual fund performance. First, a large number of
studies on US data have found that the mutual fund industry has, on average,
underperformed. Interestingly, Ferson and Schadt (1996) document a more
neutral performance of funds when they account for time variation in risk and
expected return via conditional information. In a similar setting, Dahlquist and
Soderlind (1998) find no overall evidence of inferior performance on a smaller
set of Swedish equity funds. In this study we extend their analysis to include a
larger set of equity and bond funds. Second, despite the fact that bond funds
have become popular and the interest in these is growing, most empirical
work on mutual fund performance concerns funds that invest in equity and to a
lesser extent debt securities. We assess bond funds as well as equity funds.
We also have access to data on equity funds which are taxed (and operate)
differently. Third, our sample of funds is not contaminated by a survivorship
bias since we are using a data set which consists of virtually all funds that
have existed. Hence, we are also able to quantify the survivorship bias in the
fund market. Finally, we address issues related to market timing and the
persistence in performance.

The second part of the Paper recognizes recent efforts to study the relation
between performance and fund-specific attributes. In this part of the Paper, we
pursue two different routes. The first route is to treat the performance over
time as given and characterize the funds in the cross-section. More
specifically, we use variables like past performance, in- and outflows, size,
turnover and various proxies for expenses to assess the performance of funds
in relation to these fund-specific attributes. The second route is to
economically quantify the cross-sectional differences and evaluate trading
strategies based on the attributes. The past performance is of interest for
analysing the persistence in performance and to add to the ‘repeat winner’



evidence. The in- and outflow data are used to study how flows into funds are
related to performance and provide evidence of so called ‘smart money’.

Our evaluation of the performance suggests that regular equity funds have
had a slight overperformance. The equity funds with certain tax advantages
appear to have had a negative relative performance (before tax) and the bond
funds show a significant underperformance. There is only little evidence of
market timing ability. We also document and quantify a survivorship bias in the
sample of Swedish mutual funds. In our cross-sectional analysis of fund
characteristics, we find evidence of a ‘size effect’. For equity funds, it seems
that larger funds perform worse than smaller funds. The contrary seems to be
the case for bond funds: larger bond funds tend to perform better than smaller
bond funds. Further, we find some evidence of smart money for equity funds,
that is, funds with high net inflows appear to perform better than funds with
low net inflows. The evidence on trading activity is not as clear, but there
seems to be a positive relation between performance and trading activity. We
find little evidence of persistence in performance.



1 Introduction

The recent fow of money into the Swedish mutual fund industry has been tremendous.
During 1997, the amount invested in mutual funds increased by 43%.! Out of this, 52%
were net fows into the industry. Today, savings in funds constitute as much as 20% of
the ..nancial savings of households, and every second Swede save in mutual funds. In fact,
savings in funds are larger than both bank deposits and direct equity ownership. This
increased attention for mutual funds has lead to a demand for information about how
funds perform and how this savings vehicle can be characterized.

In this paper we provide extensive evidence on the performance and characteristics of
Swedish-based mutual funds for the period from 1993 to 1997. The analysis is divided
into two parts. The ..rst part of the paper complements U.S. studies of mutual fund
performance. First, a large number of studies on U.S. data have found that the mutual
fund industry has, on average, underperformed. Interestingly, Ferson and Schadt (1996)
document a more neutral performance of funds when they account for time-variation in
risk and expected return via conditional information. In a similar setting, Dahlquist
and Soderlind (1998) ..nd no overall evidence of inferior performance on a smaller set of
Swedish equity funds. In this study we extend their analysis to include a larger set of
equity and bond funds. Second, despite the fact that bond funds have become popular
and the interest in these are growing, most empirical work on mutual fund performance
concern funds that invest in equity, and to a less extent debt securities. We assess bond
funds as well as equity funds. We also have access to data on equity funds which are
taxed (and operate) dicerently. Third, our sample of funds is not contaminated by a
survivorship bias since we are using a data set which consists of virtually all funds that
have existed. Hence, we are also able to quantify the survivorship bias in the fund market.
Finally, we address issues related to market timing and the persistence in performance.

The second part of the paper recognizes recent exorts of studying the relation between
performance and fund-speci..c attributes. In this part of the paper, we pursue two dicerent

routes. The ..rst route is to treat the performance over time as given and characterize the

! Numbers presented in the text are taken from various sources, including publications from the
Swedish Mutual Fund Association, Sweden Fund Statistics, Statistics Sweden, Finansinspektionen, and
the Swedish National Debt O¢ce.



funds in the cross-section. More speci..cally, we use variables like past performance, in and
outfows, size, turnover and various proxies for expenses to assess the performance of funds
in relation to these fund-speci..c attributes. The second route is to economically quantify
the cross-sectional dicerences and evaluate trading strategies based on the attributes. The
past performance is of interest for analyzing the persistence in performance and to add to
the ‘repeat winner’ evidence. The in and outtow data are used to study how Fows into
funds are related to performance, and provide evidence of so called ‘smart money.™

Our evaluation of the performance suggests that regular equity funds have had a
slight overperformance. The equity funds with certain tax advantages appear to have had
a negative relative performance (before tax), and the bond funds show a signi..cant un-
derperformance. There is only little evidence of market timing ability. We also document
and quantify a survivorship bias in the sample of Swedish mutual funds. In our cross-
sectional analysis of fund characteristics, we ..nd evidence of a ‘size ecect.” For equity
funds, it seems that larger funds perform worse than smaller funds. The contrary seem to
be the case for bond funds — larger bond funds tend to perform better than smaller bond
funds. Further, we ..nd some evidence of smart money for equity funds, that is, funds
with high net infows appear to perform better than funds with low net infows. The evi-
dence on trading activity is not as clear, but their seem to be a positive relation between
performance and trading activity. We ..nd little evidence of persistence in performance.

The rest of the paper is organized as follows. In Section 2 we give a brief description of
return on funds and their characteristics, portfolio benchmarks, and information variables
used in the analysis. The results of the performance evaluation is presented in Section 3. In
Section 4 the focus is on the cross-sectional characterization of funds. We also implement
and analyze trading strategies based on the cross-sectional dicerences. Finally, in Section

5 we conclude.

2 The persistence in performance has for long been of interest (starting by Jensen (1969), and Carlson
(1970), and more recently in studies by Grinblatt and Titman (1992), Hendricks, Patel, and Zeckhauser
(1993), and Brown and Goetzmann (1995), among others). Moreover, there are recent evidence on fows
into and between funds by Warther (1995), Gruber (1996), Sirri and Tufano (1998), and Zheng (1998).



2 Data

2.1 Swedish Mutual Funds

The Swedish mutual fund industry is relatively young, but has recently received increased
interest. For instance, in 1995 the bank deposits of households were about 386 billion
SEK, whereas their mutual fund holdings were worth 242 billion SEK. (During the sample
period, the price of one USD has been about 8 SEK.) Two years later, bank savings were
about the same, 392 billion SEK, but holdings in mutual funds had almost doubled (to
456 billion SEK).

Table 1 presents some summary statistics for all Swedish mutual funds for each year
(as of December) during the period from 1992 to 1997. The mutual funds are broadly
categorized by the Swedish Financial Supervising Authority, Finansinspektionen, accord-
ing to primary investment objectives. Equity funds are divided into regular equity funds
(labeled Equity I) and special equity funds (labeled Equity 11). The Equity Il funds are
so called Allemansfonder which have some tax advantages.® * The bond funds invest in
mortgage and government bonds (labeled Bond). Statistics for funds which invest in both
equity and debt instruments (labeled Mixed) are also shown. The last category (labeled
All) is the aggregate of Equity I, Equity II, Bond, and Mixed funds.

Over the sample period, the number of funds have increased dramatically — so has the
invested amount. There were 435 mutual funds at the end of 1992, and 764 funds at the
end of 1997. About 58% of the funds were registered in Sweden (as opposed to abroad)
in 1992 and 45% in 1997. Out of these, 46% of the equity funds invested more than 90%
of their assets in Sweden. Most of the bond funds invest only in Sweden. The total assets

under management has increased from 128 to 456 billion SEK.

3 The Equity Il funds are funds within the public savings program. During 1993, 1995, and 1996 the
tax rate on capital gains for these funds were 20% which should be compared with the tax rate on other
funds of 30%. In 1994 and 1997 the tax rate on these funds were the same as other funds, that is, 12:5%
and 30%, respectively.

4 There are further dicerences in the Equity | and Il funds due to restrictions on their portfolios.
During our sample period, Equity I funds have not been allowed to hold a single stock to a value of more
than 10% of their total assets. Moreover, they have only been allowed to hold stocks with more than 5%
of total assets to a maximum of 40% of total assets. The restrictions for the Equity 11 funds have been
that they were not allowed to invest more than 10% of total assets in a single stock. That is, if the share
of total assets has exceeded 10% due to changes in market prices, Equity Il funds have not been forced
to sell their shares. These restrictions have potentially been binding for two ..rms (Astra and Ericsson).
We ..nd the dicerence between the returns on a general market index with or without these restrictions
imposed to be small. We do not, however, elaborate further on this.

3



2.2 Fund Returns and Characteristics

Our sample of mutual funds covers the period from the end of 1992 to the end of 1997.
The reason for studying this recent period is that before 1991 only a few funds existed.
We partition the data set into primary investment objectives using the classi..cations by
Finansinspektionen (as discussed above).

We exclude funds which are not Swedish-based, or invest heavily in foreign markets.®
The reason for including only Swedish-based funds is that we believe that it is hard to
take into account dicerent tax regulations applicable to the funds and/or their holders.
The reason for excluding funds which invest internationally is that these funds have dif-
ferent risk exposures which would require additional benchmarks to span the investment
opportunity set. It is noteworthy that most Mixed funds are classi..ed as ‘Swedish’ by
Finansinspektionen, though a closer look reveals that they have signi..cant portions of
their assets in foreign markets. Therefore we do not consider Mixed funds. In total we
consider 80 Equity | funds, 46 Equity Il funds, and 85 Bond funds. Even though we only
consider Swedish-based funds investing in Sweden (about 1/5 of the funds), we cover a
large part of the mutual fund industry. For instance, we cover about 2=3 of the total net
asset values for equity funds.

For all studied funds, we have obtained net asset values (NAVs) from the TRUST
database of Findata sampled on a weekly basis. The NAVs account for dividends (rein-
vested) and management fees (subtracted). From the NAVs, weekly returns were calcu-

lated. The gross return of fund i over the period from t j 1 to t is then
Rit = NAVii=NAVi¢;1; (2.1)

where N AV;; is the net asset value for fund i at time t.

For most of the funds we have been able to (manually) collect various characteris-
tics/attributes of funds from quarterly reports obtained via Nya Finans and Sparoversikt
(the publications of Finansinspektionen, and Swedish Fund Statistics, respectively), and
via annual reports of the funds. The attributes are size, fows, administrative fees, exit

and loading fees, turnover, and commissions.

5 In some of the regressions below, we do not consider funds which we observe for less than 30 weeks.
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The size of a fund is measured as the total net asset value of each fund’s portfolio.
The total net asset value, denoted by TN A;;. The net fows (or new money) during a year
are approximated from the returns and the total net asset values under the assumption
that all new money is invested in the beginning of the year. The fow of new money into

fund i over the period from¢ j 1 tot, F;,, is calculated as

i(’,!

F, = TNA;, i TNAi“1£NAVi,J:NAVi“1; 2.2)
TNA;; ;1

which measures the net growth in a fund’s assets beyond reinvested capital gains and
dividends.

The administrative fees are expressed as a percentage of assets invested, and are
included in the net asset values. Size, fows, and exit and loading fees are computed on a
yearly basis.

The turnover is expressed as the minimum of purchases and sales over average assets
(in %) during a year. The commissions are the costs paid by the equity funds for their
trading, and are here expressed as the percentage of average assets. The turnover and
commission ..gures are only available for a smaller set of funds in 1997.

In Table 2 we present some descriptive statistics for the funds in the three categories.
The aggregated total net asset values in December 1997 are about the same for Equity
I and Il funds, even if the average Equity I fund is only a third of the average equity Il
fund. The net fow into our sample of funds has in the aggregate been positive (positive
for Equity | funds and negative for Equity Il funds). The administrative fees are about
the same magnitude for the equity categories (about 1:5%), which is more than twice as
high as for the bond fund category (about 0:7%). It is interesting to see the dixerences
in turnover across the categories. Bond funds have typically the highest turnover — about
210% of their average asset values are purchased or sold over a year. Money-market funds
(part of the Bond funds) are excluded since turnover are not reported for them. The
corresponding ..gures for Equity | and Equity Il funds are 75% and 47%, respectively,
indicating that Equity Il funds are less active than Equity | funds. Consequently, the
commission costs for Equity | funds are consistently higher than for Equity Il funds.

Notice that since bond funds pay no commission, it is zero throughout for them.



The average return in excess of a riskfree rate (detailed below) over the period (not
reported in the table) is highest for Equity | funds (about 21:5% on an annual basis),
and somewhat lower for Equity Il funds (about 19%). This is the case despite the same
level of volatility for equity funds. The bond funds show a slightly positive excess return

during the period, and a very low volatility.

2.3 Benchmarks and Conditional Information

When we undertake the performance evaluation we want to compare the returns on a
fund with the returns on certain benchmarks. For tractability and to facilitate interpreta-
tions, we use returns on broad asset classes to represent the investment opportunity set.
We allow, however, for dynamic strategies according to some predetermined information
variables.

More speci..cally, to capture the developments in the stock market we use the returns
on two equity indices. The ..rst index is the general stock market as measured by the
Findatas Avkastningsindex. The index is a value-weighted index (which accommodates
buy-and-hold strategies) and with dividends reinvested. It includes stocks on the so called
A-list at the Stockholm Stock Exchange (SSE).® The second index we use is on a small
..rm index which we have constructed. We have used the same population as Carnegie
Small Cap Index which consists of smaller stocks (that are on other lists at the SSE), and
a similar weighting method.” The main dizerence between the two indices is that our
index includes dividends.®

To capture the development in the bond market, we use two bond indices provided
by Findata. The indices are a total bond index with an average duration of four years
and a money-market index consisting of (approximately) 180-day T-bills. The bond index

consists of both government and mortgage bonds.

6 Stocks are traded under digerent listings, and the o¢cial A-list has the most stringent listing
requirements on the records and stability of the company, as well as on the distribution and the liquidity
on the company’s stock. Stocks on the A-list correspond to on average 97% of the total market value
and 96% of the total trading volume at the SSE over the sample period.

" The small stock index contains 262 companies. It is a value-weighted index and repopulated twice
a year. The largest company in the beginning of the sample had a market capitalization of about 1:2
billion SEK and in the end of the sample about 4:2 billion SEK.

8 It is worth noting that the index without dividends is the benchmark which most funds with a focus
on small ..rms compare their performance with. The evect of ignoring dividends results, however, in a
seemingly overperformance of about 3% per year during our sample period.



The returns on the above benchmarks are measured in excess of a 7-day interbank
rate (STIBOR) which is used as a proxy for a riskfree investment.®

Table 3 presents some summary statistics of the benchmark excess returns. The av-
erage returns on the two equity indices are 20% to 30% (on an annual basis), with a
corresponding volatility of about 17% per year. The return on the equity indices show
no skewness. For small stocks there is signi..cant excess kurtosis. The ..rst-order auto-
correlations in the returns are fairly low (and insigni..cant). The average excess returns
on the money-market and total bond indices are 4% and close to zero, respectively. The
corresponding volatilities are 0:7% and 5%. Both bond portfolios show excess kurtosis.
The correlations among the benchmarks are high for the two equity portfolios (77%), and
also high across the bond portfolios (67%). The correlations between the equity and the
bond portfolios are in the range of 30% and 48%.

Predetermined conditional information variables are used to capture potential time-
variation in risk and expected returns. Following Dahlquist and Soderlind (1998), we use
the lagged market return and the level of the yield curve (stochastically detrended to

dampen the otherwise extreme autocorrelation) as instruments.

3 Evaluating Fund Performance

In this section we undertake an evaluation of the performance of Swedish-based mutual
funds for the period from 1993 to 1997. Our sample contains essentially all funds that
existed during this period, so the results should not be acected by a survivorship bias.
Later in this section, we also try to quantify the size of the survivorship bias that would

occur if we had used only funds still alive at the end of 1997.

3.1 Performance Evaluation

In the performance evaluation, we want to decompose a manager’s return into the part
that is systematic (and can be replicated by benchmarks or broad market indices), and a

non-systematic part which can be referred to as the risk-adjusted performance. Hence, we

% We have also considered the return on a 30-day T-bill instead of the interbank rate — fortunately
the results are very similar and hence not sensitive to our choice of the riskfree rate.



are interested in evaluating the part of the return which cannot be attributed to general
risk taking. Following Ferson and Schadt (1996), we consider two benchmark models —
one unconditional and one conditional.

Consider ..rst the unconditional model, and recall that R;; denotes the gross return on
fund i over the period from time t j 1 to t. Initially, consider only one benchmark with a
return denoted by Ry, and a riskfree asset with a return of R¢. The following regression

gives the traditional Jensen’s alpha measure
Rit 1 Rt =® + { (Rot 1 Rer) +"it; (3.1)

where "j; is a fund-speci..c error term. The slope, or the beta, measures the exposure
versus the benchmark and constitute the systematic risk of the fund. The intercept, or
the alpha, is the systematic pricing error (the deviation from the benchmark model).
A positive (negative) alpha can then be interpreted as a measure of superior (inferior)
performance.

The unconditional risk-adjustment can easily be extended to include time-variation in
the beta, yielding a conditional model. Let X¢;1 be a vector of predetermined information
variables with zero means. Assuming that the beta for each fund varies over time, and
that this variation can be captured by a linear relation to the conditional information

variables, we have that

it;1 = Dio + b?Xtil; (3.2)

where bjp is a parameter, and b; is a vector of parameters. Notice that the expected
value of ;. equals bjo, since the information variables have zero means. An augmented

regression can then be written as
Rit 1 Ret = ® +big (Roe i Ree) +biXe;1 (Roe 1 Ree) + i (3.3)

where again "j; is an error term. A positive alpha is interpreted as overperformance. The
interpretation of the alpha in (3.3) is that it measures the overperformance in compar-
ison with simple trading rules (linear in X¢;1), which individual investors could easily

implement.



Equations (3.1) and (3.3) can easily be extended to allow for several benchmarks.!® As
detailed earlier, we use broad benchmarks to capture the investment styles of the funds.
For equity funds we use the general market portfolio and a small ..rm index. For bond
funds we use the returns on the two bond indices — each capturing dicerent segments of
the maturity structure. As conditional information we use the lagged market return and

the level of the yield curve.

3.2 Results of the Performance Evaluation

The results of the performance evaluation are summarized in Table 4. We estimate the
coeCcients with least squares, but the standard errors are designed to allow for het-
eroskedasticity and serial correlation (as in White (1980) and Newey and West (1987)).
The simulation evidence in Dahlquist and Séderlind (1998) suggests that the small sample
distribution of the t-statistics for neutral performance in (3.1) and (3.3) are well approx-
imated by the asymptotic distribution. All results are annualized (for instance, an alpha
of 1% means an overperformance of 1% per year).

The results from the unconditional model gives a ..rst hint of the performance of
the funds — there seems to be an overperformance of Equity | funds, and an underper-
formance of Equity Il and Bond funds. Interestingly, the performance measures using
dynamic benchmarks (allowing for time-variation in betas) show overall better results
than performance measures based on constant betas. The discussion of the fund perfor-
mance below is based on the results obtained when we allow for time-variation in betas.
The justi..cation for using a benchmark model with time-varying betas can also be in-
ferred from the table. The hypothesis of zero time-variation (using a Wald-statistic) can
be rejected for 60% of the Equity | funds, 77% of the Equity Il funds and 53% of the
Bond funds. Based on this we focus on the results from using the conditional benchmark
model, reported below.

Equity I funds have, on average, an overperformance of 0:5% per year. The distribution
of the conditional alphas is shown in the ..rst panel of Figure 1. The bars in the ..gure show

the percentage of funds within a performance bin (each bin covers the performance of one

10 As shown in Chen and Knez (1996) and Dahlquist and Séderlind (1998) there is a mapping between
the linear beta speci..cation and general performance measures based on stochastic discount factors.

9



percentage point). The numbers above the bars are the actual number of funds within
each bin. The good funds deviate more than the bad funds from neutral performance, so
the median is only 0:1%. Moreover, only 10% of the Equity | funds show a statistically
signi..cant overperformance. It is worth noting that 33% of the funds focusing on small
sized ..rms, and only 6% of the funds which mainly focuses on large sized ..rms have
signi..cant overperformance (at the 10% level). Note that administrative fees directly
acect the return of the funds. For Equity I, the fees have been on average 1:4% per year,
so an overperformance of about 0:5% against costless benchmarks is quite substantial.

The Equity Il funds which have some tax advantages, show a worse (before tax, at
least) performance compared to the Equity | funds. On average, the conditional alpha
is about j 1% per year. As seen in the second panel in Figure 1, the distribution of the
Equity 11 funds is skewed as that for Equity | funds, but the dispersion is smaller. The
median performance is worse than the mean (about j 1:7% per year). The administrative
fees are about 1:5% for these funds, and if they were excluded the performance would be
more neutral. One argument raised for the bad performance of the Equity Il funds is that
the competitive pressure is low because of the tax advantages.

Bond funds show inferior performance. The average (and median) underperformance
is about j0:7% on an annual basis. This underperformance is very signi..cant — as many
as 57% of the funds show underperformance at the 10% signi..cance level. The distri-
bution, shown in the third panel in Figure 1 is fairly symmetric and has relatively little
dispersion. Interestingly, 90% of the money-market funds show signi..cant underperfor-
mance, whereas only 12% of the funds in the intermediate group, and 33% of the funds
with the highest duration show signi..cant underperformance at the 10% signi..cance level.
The underperformance is slightly more than the average administrative fee.

To get an idea of how the mutual funds — as an industry — have performed, we also
consider value-weighted alpha measures. For Equity | funds, the value-weighted perfor-
mance measure 1:0% per year (unweighted: 0.5%); for Equity Il funds the weighted mean
is i1:7% (unweighted: -1.0%); and Bond funds it is -0.6% (unweighted: -0.7%). We get

similar results if we instead weight with the fund’s sample length.
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3.3 Robustness of the Performance Results

This section studies the robustness of the performance results, by changing the set of
benchmark assets and adding non-linear terms as proxies for market timing to the regres-
sion equations. The overall ..nding is that the previous results are not sensitive to these

changes.

3.3.1 Style Analysis and Choice of Benchmarks

In this section we undertake a style analysis, as in Sharpe (1992), of the funds. A style
analysis is a regression equation like (3.1) (with several benchmarks), but where the
coeCcients are restricted to sum to one, and to be non-negative. The ..tted portfolio can
thus be thought of as a portfolio of the benchmarks where short-selling is ruled out.

The most important result, for our purposes, is that the performance measures from
these restricted regressions are similar to the unconditional alphas reported before. How-
ever, we notice a few other interesting features.

The quasi R-squares (one minus the ratio of the variances of the residuals and the
returns) for these restricted regressions are typically very high: our limited number of
benchmarks seems to be able to capture most of the movements in the fund returns. A
clear majority of the funds have an R-square larger than 80%, and as many as 41% of the
funds have an R-square larger than 90%. The R-squares are higher for Equity Il funds
than for Equity | funds. One reason for this may be the fact that Equity Il funds typically
invest in larger companies. Another reason is that Equity | funds have a higher trading
activity than Equity Il funds. Both of these reasons will cause the Equity Il funds to
be more closely linked to the general market index. The bond funds show a much more
disperse distribution of R-squares; most bond funds with low R-square are money-market
funds.

When we repeat the style analysis on a rolling data window of 40 weeks, then the
weights vary substantially for some of the funds. This suggests that many of the funds
have time-variation in their exposure to the various benchmarks. This strengthens our
belief that it is important to account for dynamic strategies in the portfolio evaluation.

We have also studied the performance results from a larger sets of benchmarks. For

11



the equity funds we consider a set of 8 industry portfolios, and for the bond funds three
maturity based indices.'* The performance results are also in this case fairly similar to
those reported before. From style analysis on the larger set of benchmarks, we also note
that both Equity | and Equity 11 funds seem to use portfolio weights which are fairly close
to the market weights. We also ..nd that no bond fund is even moderately linked to the
long bond index (more than ..ve years). This is partly the motivation to only consider

two return indices for the bond fund category.

3.3.2 Market Timing

In this section, we would like to go beyond the above performance measures which are
not able to distinguish security selection from market timing. By selectivity we typically
mean that a portfolio manager has the ability to pick the ‘right’ securities, whereas market
timing ability means that a manager has the ability to predict market-wide movements.

We use two common measures for estimating market timing ability, which add proxies
for the market timing ability to the regressions above.’> The ..rst model is the ‘dummy

regression’ of Henriksson and Merton (1981)
Rit i Rt =®i + ;1 (Rt 1 Reo) + %Dt (Roe 1 Reo) + i (3.4)

where D, is a dummy variable for a positive excess return (one if R,y > Ry, and zero
otherwise). The hypothesis of no timing ability implies that °; is zero. The second model

is based on the ‘quadratic regression’ of Treynor and Mazuy (1966)
Rit i Rt =®i+ ;1 (Rot i Ret) + % (Roe i th)2 + il (3.5)

The hypothesis of no timing ability implies again that °; is zero. In either model, a
positive °; can be interpreted as market timing ability, and the security selection ability
is measured by the intercept (the ‘alpha’). Notice that the timing measures above allow for

conditional information via time-variation in ~;;.,, and can potentially also be extended

1 The industry portfolios, from Findata, are manufacturing, pulp and paper, retail trade, banking,
investment companies, shipping, construction and real estate, and miscellaneous. The bond indices are a
money-market index (180-day T-bills), an intermediate index (bonds with 1 to 3 years to maturity), and
a long index (bonds with more than 5 years to maturity)

12 For further elaborations of conditional market timing measures, see Becker, Ferson, Myers, and Schill
(1998).
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to allow for time-variation in the °;-coe¢cients (as in Ferson and Schadt (1996)). This
turns out to be non-signi..cant in most cases, however, and we report only results from
an unconditional timing model. In our regressions with several benchmarks, we let the
non-linearities be in one broad portfolio. We use the general market portfolio and the
total bond portfolio for equity and bond funds, respectively.

The results from the market timing speci..cations above are presented in Table 5.
Overall, the evidence suggests that there are only a few funds, if any, that appear to have
market timing ability. About 15% of the Equity | funds seem to have had signi..cant
positive timing ability (at the 10% level). Moreover, signi..cant negative timing ability
is only detected in about 5% to 10% of the funds. Our analysis further suggest that the
timing ability for Equity Il fund managers is very similar to the timing ability of Equity
I fund managers. Bond fund managers seem to have the highest degree of both positive
and negative market timing. About 20% of the Bond funds have signi..cant and positive
timing ability, but almost as many funds seem to have signi..cant and negative timing
ability.

In sum, we do not ..nd much evidence in favor of market timing ability (positive as
well as negative). This is independent of which method for timing ability that is used.
We also note that the performance measures from the two market timing regressions (not

shown) are very similar to those from the linear models (3.1) and (3.3).

3.4 Survivorship Biases

The results presented above should not suzer from survivorship biases, since we make use
of essentially all funds that existed any time between 1993 and 1997. By the same virtue,
our data set allows us to investigate what kind of performance a sample of only surviving
funds would give.

A number of studies have noted that estimates of performance are biased upwards
because of survivorship. An upward bias is a likely outcome if it is the poor performers
that are liquidated or merged into other funds, which leads to an omission of these funds
past history in historical data bases. Hence, if it is the case that only the funds which

have performed well during the studied period that are in the sample, we can expect an
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upward bias in the performance measures. In our data set we can, however, study this
phenomenon and quantify the bias. The reason is that we have access to the history of
virtually all funds that have existed — defunct funds as well as surviving funds.

Table 6 shows the entry and exit of funds during the sample period. The attrition
rate is the percentage of funds which left the sample (disregarding funds which enter and
exit during the same year). The attrition rates for the Equity | and Bond categories are
in the range from 3:5% to 19%. The rate for Equity Il funds is much lower on average
and about 2% to 3% (the year of 1997 is an exception). The table also shows a mortality
rate, that is, the rate of non-surviving funds over a longer time period. Naturally, it is
higher in the early years, and steadily decreasing over time. This is due to the fact that
the fund market and the number of funds have grown. Again, this measure show a larger
number of exiting funds for Equity | and Bond funds.

The attrition rates can be compared with those found in U.S. mutual fund data bases,
where Grinblatt and Titman (1989), and Brown, Goetzmann, Ibbotson, and Ross (1992)
..nd attrition rates in the range from 2:6% to 8:5% with an average of about 4:5%. That
is, the average attrition rates in our data base are about the same magnitudes, though
they seem to be more volatile over the years.

In Table 7 we present estimates of the survivorship biases. We construct a direct
measure of the bias by comparing two dicerent portfolios. The ..rst portfolio (labeled All)
is the return on an equally-weighted portfolio of all funds in existence each week. This
portfolio has, by construction, the same survivorship experience as the overall sample.
The second portfolio, however, only consists of surviving funds (labeled Surviving), that
is, funds that are existing in December 1997 — at the end of the sample period. It is
constructed in a similar manner as the All portfolio, but since no funds exits, the number
of funds in the portfolio only increases. The measure of survivorship bias is then the
dicerence between the two portfolio (All and Surviving).

We ..nd that non-surviving funds exhibit worse performance than surviving funds.
The direrence between surviving and non-surviving funds, however, vary across the three
investment objectives. For the Equity | funds, it is fairly high, about 0:6% to 0:7%

per year, whereas the estimated bias for the Equity Il and Bond funds are lower (on
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average about 0:15% per year). The biases on a year-by-year basis fuctuate considerable.
Interestingly, when a risk-adjustment is undertaken, we ..nd that the measured biases are
about the same magnitudes as the average bias in the returns. To infer the survivorship
bias for the industry as a whole (and not for the average fund), we also consider value-
weighted portfolios. We then ..nd a somewhat smaller bias, indicating that it is typically
smaller funds that leave the sample.

The estimated biases can be compared to ..ndings on U.S. mutual fund data. For
instance, Grinblatt and Titman (1989) ..nd a survivorship bias of about 0:5% per year.
Brown and Goetzmann (1995) estimate the survivorship bias to 0:8% per year. When
returns, however, are scaled by the funds market capitalizations the bias is only 0:2%
per year. Moreover, Malkiel (1995) reports a bias as high as 1:4% per year. Blake,
Elton, and Gruber (1996) also ..nd large biases (above 1% per year) when raw return are
used, whereas the bias is about 0:7% on a risk-adjusted basis. Finally, Carhart (1998)
documents in a large sample of funds lower survivorship biases of about 0:2% per year.
Overall, we conclude that the survivorship bias in the Swedish market is in the lower

range of estimated biases in the U.S. market.

4 Cross-Sectional Characteristics and Trading Strategies

In this section we relate the performance of the funds to various cross-sectional characteris-
tics/attributes. This is done by measuring the performance of the funds on a year-by-year
basis, and then relating this to annual data on fund characteristics.®

Our ..rst approach is to run panel data regressions
®, i® =°%+° (X i%X)+ Pio (4.1)

where ®;; is the estimated alpha for fund i in year ; and X;, denotes (possibly a vector
of) fund characteristics. We allow for ..xed (year) ewcects by subtracting the mean of

the alpha and the characteristic during a year, denoted ®, and X,, respectively. The

¢

alphas are, of course, generated variables which contain measurement errors. This is not

13 We undertake the cross-sectional regressions using characteristics measured as averages over the
sample period as well. These results are consistent with the results presented below.
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a problem for consistency, but will introduce heteroskedasticity since the dicerent alphas
are measured with varying degree of precision. We therefore use a weighted least squares
approach where each observation is weighted by the reciprocal of its residual standard
deviation from the performance regression in Section 3.1. (If the measurement error was
the only reason for the residual in (4.1), then this is the same as the generalized least
squares method.) Interestingly, the performance measure, the alpha, then becomes an
appraisal ratio.

For some of the fund characteristics (size, fees, and buy/sell) we have data for almost all
funds/years, but we have less data for the other characteristics (turnover, commissions and
lagged Fows). A multiple regression (when X;, is a vector) typically throws away all lines of
data where there is a missing value in one of the regressors. This is a waste of information.
To get around this problem, we apply the two-step approach in Griliches (1986), which
essentially amounts to estimating each regression coe€cient using all available data for
that particular regressor.*

Our second approach is study the performance of trading strategies based on the fund
characteristics. This gives further evidence on the cross-sectional dicerences and helps us
to quantify them economically. The funds are ..rst ranked (based on the attribute), then
grouped according to low, middle, and high attribute, and ..nally formed into equally-
weighted portfolios. We then construct a ..ctitious zero-cost portfolio by buying the high
portfolio ..nanced via a short-selling of the low portfolio.’®> The zero-cost portfolio is held
for one year. After one year the sorting procedure is repeated, new portfolios are created,
and then held for the subsequent year, and so on.'®

Obviously, we cannot infer the underlying sources of the relations between the perfor-

4 The approach in Griliches (1986) is as follows (see also Greene (1997), chapter 9). In the regression
equation y; = ax; + bz; + ", we have data on x; only for i 2 Nj, but we have data on y; and z; for
i 2 N1 [ N2 (the whole sample). First, estimate the regression on i 2 N; and let &y, denote the estimate
of a. Second, run the regression X; = +z; +uj; on i 2 N1, and let & = tz; for i 2 N, and &; = x; for
i 2 N;. Third, run the regression y; j &n,Xi = bzj +vj on i 2 N; [ N2. The estimate of b from the third
step, and &y, from the ..rst step, are taken to be the estimates.

15 We have also divided the sample of funds into two categories (below and above median) based on
their characteristics. This trading strategy gives similar results.

16 It is worth noting that we follow the money approach in Elton, Gruber, and Blake (1996) to avoid
survivorship bias to some extent. The idea is basically to use all funds in the strategies. That is, even if
a fund exits the sample, its history of data up to that point is used in the zero-cost portfolios, and the
money invested is afterwards placed equally in the surviving funds. Furthermore, if a fund merges into
another fund, it is assumed that the money invested is reinvested in the new fund.
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mance and attributes of mutual funds which we ..nd. We can, however, characterize these
relations. We believe that this is of help in future analysis of the cross-sectional dispersion
of fund performance. To make sure that the presented results are robust to various per-
turbations, we do sensitivity analyses and utilize alternative estimators of the relations.
For instance, we check how the results are acected by the inclusion, or not, of outliers
— either in the measured performance or in the attributes. We have also reestimated all
regression coe€cients by using robust estimators like the method of least absolute devi-
ations (LAD) and the method of least trimmed squares (LTS), which put less weights
on outliers.” We have also reestimated the weighted least square regressions on every
subsample of size N j 2 drawn from the whole sample of observations. That is, for every
possible exclusion of two data points. This gives N(N j 1)=2 dicerent estimates, and we
report the Oth (minimum), 5th, 50th (median), 95th, and 100th (maximum) percentiles.

We discuss the evidence in the subsections below. The results from the panel regres-
sions are reported in Tables 8-10, whereas the evidence on the persistence in performance
is summarized in Table 11. The results from the trading strategies are presented in Table
12.

4.1 Size of Funds

We start by investigating the relation between the performance and the size of funds,
measured as the log of the total net asset value at the start of the year. An interesting
question to address is whether large funds are possibly more e€cient due to returns to
scale, or whether they act less eCciently due to their larger market capitalization?

Our regression results suggest that the size of the fund matters. For the bond fund
category we ..nd that larger funds perform signi..cantly better than smaller funds. In
contrast, we ..nd a negative relation between the risk-adjusted performance and the size
of Equity Il funds. These ..ndings may be explained by the fact that, in Sweden, bond

funds are quite small compared to the bond market, whereas the Equity Il funds are

17 Let u; be the residual in a regression with N observations. The least squares estimator minimizes
8N, u?, the least absolute deviations estimator minimizes 8N, ju;j, and the least trimmed squares min-
imizes 8"_,u?; where u?  :::  u andn N (we use n = 0:9N, or the closest integer). See, for
instance, Rousseeuw and Leroy (1987) for further details about the estimators.
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relatively large compared to the equity market. It could be argued that the size of the
funds may be an issue for whether larger funds really can invest in small ..rms (as much
as they want), and/or whether it may be a problem to change their portfolios as fast as
they would like to because of illiquidity in the market.

When we employ the trading strategy of buying the equally-weighted portfolio of large
size funds and short-sell the small size funds, the importance of the fund size becomes
clearer for Equity Il funds. The Equity Il funds show a negative risk-adjusted performance
of about j2:57% per year. That is, larger funds appear to perform worse than smaller
funds in the Equity Il category. The result is statistically signi..cant at the 5% level.
However, the size based strategy on Bond funds shows also an underperformance (about
i 0:74% per year), indicating that larger bond funds perform worse than smaller bond
funds. Hence, for Bond funds, the trading strategy and the cross-sectional regression give
dicerent results. The evidence for the Equity | funds do not suggest any signi..cant or

robust relation in the cross-sectional regressions or in the trading strategies.

4.2 Fee Structure

The next relation that we analyze is between the fee structure in the mutual fund industry
and the measured performance. What does the investor pay for? Is there any signaling
in high fees (that is, do good managers charge higher fees)? To shed light on these
issues, we analyze the relation between fund performance and both administrative fee
and exit/loading fees. On one hand, Ippolito (1989) ..nds evidence that U.S. funds with
high fees also have high performance — even enough to oaset the higher fees. On the other
hand, Elton, Gruber, Das, and Hlavka (1993) and Carhart (1997) ..nd the opposite, that
is, high-fee funds do not perform as well as low-fee funds. We report results which supports
the later evidence — Swedish high-fee funds do not show any superior performance.

The administrative fee should by de..nition worsen performance since they are included
in the net asset values (loading and exit fees are not). The Equity | funds show a negative,
and signi..cant at the 10% level, relation between performance and the administrative
fee. The coeCcient is below j1 which indicates that funds with high administrative fees

perform even worse than what is caused by the fee itself. There also seems to be a negative
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relation between performance and administrative fees for the Equity Il funds. This is,
however, signi..cant only in the multiple regression.!® There is only little evidence of a
relation between exit/loading fees for the equity funds.

For the Bond funds the relation between the performance and the administrative fee
IS negative and signi..cant at the 10% level. We also ..nd a negative and signi..cant (at the
10% level) relation between performance and exit/loading fees. Hence, funds with higher
exit/loading fees perform worse than other funds.

These cross-sectional dicerences cannot, however, be quanti..ed by the trading strate-
gies. When we employ the strategy where we buy the equally-weighted portfolio of high-
fee funds and short-sell the low-fee funds we do not get an abnormal return which is

signi..cantly dizerent from zero (at conventional signi..cance levels).

4.3 Trading Activity

We want to measure the impact that trading activity may have on performance. That is,
does the performance of more actively managed portfolios dicer from the performance of
more passive portfolios? We use two dicerent measures of activity in the market. The
..rst measure is fund turnover, which is the minimum of purchases and sales over average
assets. Hence, the turnover is zero if the fund only purchases or only sells assets. The
second measure is trading cost (commission fees paid by the fund) divided by the fund
size.

We ..nd evidence of a positive relation between trading activity and performance for
Equity I funds. When we employ the trading strategy where we buy the equally-weighted
portfolio of high turnover/commission funds and short-sell the low turnover/commission
funds we obtain a positive and signi..cant performance for the Equity | funds (at conven-
tional signi..cance levels). For the Equity Il funds and the Bond funds we do not get any
signi..cantly abnormal performance when we employ trading strategies based on turnover

or commission.

8 The administrative fees for the Equity Il funds are quite similar across funds which makes it hard
to characterize the cross-section of performance.
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4.4 Net Flows into Funds

Another interesting characteristic is the fow of money into funds, and we analyze how it
may acect performance. There are several studies on the relation between performance
and net tows in the U.S. mutual fund industry. For instance, Sirri and Tufano (1998)
provide evidence on the behavior of investors and address the question whether investors
base their investment decisions on funds’ past performance. Another approach is to
analyze if new money signal overperformance. This has been referred to as ‘smart money’
(see Gruber (1996) and Zheng (1998)). We follow the later approach, that is, we relate
performance to lagged fows.

In the cross-sectional regressions, we ..nd no evidence that performance is acected by
lagged infows into funds. However, when we employ the trading strategy of buying an
equally-weighted portfolio of high net fow funds and short-selling the low net fow funds
we obtain a positive performance for equity funds. The non-neutral performance is about
2:4% per year for Equity 1l funds (and signi..cant at the 10% level). Hence, we ..nd some

evidence of smart money.

4.5 Persistence in Performance

There is a large literature regarding the persistence over time in U.S. mutual fund perfor-
mance. It seems like the evidence point at some persistence, but that it is mainly present
for the worst-performing funds, that is, ‘losers’ tend to repeat.'®

We ..rst present evidence on the persistence of Swedish mutual funds by estimating
AR(1) coeccients for the performance measured over time (for each category). The

following regression gives the AR(1) coe€cient

_ ; _ ¢
B, i 8, =to+t B .10 B0+ (4.2)

where ®;, is the estimated alpha for fund i in year (, ®;, ;1 is the estimated alpha in

the previous year, and ®, is the average of the fund alphas in year ;. Hence, the *;-

19 Evidence of persistence for negative performers is reported by Hendricks, Patel, and Zeckhauser
(1993), Carhart (1997), and Christopherson, Ferson, and Glassman (1998). Positive persistence in per-
formance is documented in, for instance, Goetzmann and Ibbotson (1994), Grinblatt and Titman (1992),
Hendricks, Patel, and Zeckhauser (1993), and Malkiel (1995). The repeated winners results can, how-
ever, be attributed to survivorship biases (as discussed in Brown and Goetzmann (1995), and Brown,
Goetzmann, Ibbotson, and Ross (1992)).
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coeCcient measures persistence in performance in excess of the industry average. In
Table 11, we report the results from a standard least square regressions, as well as from
an instrument variable estimation using the rank index as the instrument. The motivation
for the instrument variable method is that the regressors (the lagged alphas) in (4.2) are
generated variables which contain measurement errors, which typically make least squares
inconsistent.

Our results suggest that there is only little evidence on persistence for ‘losers’ or
‘winners’ in performance for our sample of Swedish funds — most AR(1) coeCcients are
close to zero. There are, however, some indications of positive persistence relative to the
industry average for the Equity | funds.

To get further evidence on the persistence, we also estimate a contingency table of
alphas estimated year-by-year. The contingency table shows the relative frequency that
we observe in the four states: a loser continues to be a loser, a loser becomes a winner, a
winner becomes a loser, and a winner continues to be a winner. Naturally these relative
frequencies sum to one. A cross-product ratio is also computed as it summarizes the
information in the contingency table — the ratio is larger than one if we have persistence,
and otherwise less than one.

The contingency tables con..rm the results from the AR(1) representation. The fre-
quencies of funds which either stay or change the state of performance (around the indus-
try mean) are quite equal. However, for Equity I, the slightly positive AR(1) coeCcient
seems to driven by persistence among the losers.

Finally, when we employ the trading strategy where we buy an equally-weighted port-
folio of high-performing funds and short sell a low-performing funds, we do not get any
signi..cantly abnormal performance for neither equity nor bond funds. Hence, our results
are robust in the sense that both our two persistence measures and the trading strat-
egy approach give the same result of only little evidence in favor of persistence in fund

performance.
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5 Conclusions

In this paper we provide extensive evidence on fund performance and characteristics for
about 200 Swedish-based mutual funds from 1993 to 1997. The funds that we analyze are
categorized into regular equity funds (Equity 1), equity funds within the public savings
program (Equity I1), and bond funds (Bond).

In the ..rst part of the paper we document that there seem to be a survivorship bias
in the Swedish mutual fund market. This estimated bias is fairly high — about 0:6%
to 0:7% per year — for the Equity | funds. The estimated biases for the Equity Il and
Bond funds are, however, lower. The estimates vary considerable on a year-by-year basis,
indicating the imprecision in the estimated biases. Interestingly, when a risk-adjustment
is undertaken, we ..nd that the biases are somewhat lower.

The performance evaluation shows mixed results for dicerent categories of funds. Eg-
uity | funds seem to have had a neutral or somewhat superior performance during the
sample period. For Equity Il funds we document a negative performance. The analysis
of bond funds (especially money-market funds) shows that they have had a severe under-
performance. Among the money-market funds, a clear majority appears to have had a
signi..cantly inferior performance. The measured performance results are very robust. \We
obtain similar results in unconditional as well as conditional evaluations, and using overall
measures which take into account for the size of funds and time length in the sample of
the funds. Furthermore, the analysis shows that there are only a few funds that appear
to have market timing ability.

In the second part of the paper we relate the measured performance to fund-speci..c
characteristics in the cross-section of funds. We also evaluate certain trading strategies
which are based on these cross-sectional dicerences. First, we ..nd evidence of an asym-
metric ‘size emect’ in the Swedish mutual fund industry. Larger equity funds tend to
perform worse than smaller equity funds. Larger bond funds, however, seem to have had
a better performance than smaller bond funds. Second, our results from the cross-sectional
regressions indicate that the measured performance is negatively related to fees, that is,

high-fee funds seem to underperform relative low-fee funds. This is, however, hard to
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con..rm in a trading strategy. Third, we ..nd some evidence that actively managed funds
perform better than more passively managed funds. The cross-sectional regression and
the trading strategy based on commissions reveal a weak but positive relation to perfor-
mance for the Equity | funds. Fourth, this study adds some evidence on smart money.
Our trading strategy based on lagged net fows into funds suggests that fows contain
some information about future returns for equity funds. Finally, we ..nd little evidence of

persistence in performance in the Swedish mutual fund market.
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Figure 1: The Distributions of Conditional Alphas in the Performance Evaluation.

The ..gures show the distributions of the conditional alphas in the performance evaluation. The top,
middle, and bottom ..gures depict the distribution for Equity |, Equity 11, and Bond funds, respectively.
The bars show the percentage of the funds within a bin (each bin covers an alpha of 1%). The numbers
above the bars are the actual number of funds within each bin. The ..gures are truncated at performances
of -14 and +14. One Equity | fund that is considered in the analysis is outside the range.
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Table 1: Size and Flows of the Swedish Mutual Fund Industry

Fund 1992 1993 1994 1995 1996 1997
Category
Equity | No. 271 286 347 412 448 522
TNA 40,0380 71,1957 71,9399 80,389.6 119,846.1 198,729.3
Flow n/a n/a 6,3545  1,189.3 17,4568 469913
Equity 11 No. 33 34 34 38 40 40
TNA 47,1555 67,4406 604752 71,379.8 824238 108,413.2
Flow n/a n/a -10,646.3 149.5 -15,342.2 5,573.0
Bond No. 109 118 147 135 145 145
TNA 37,8884 53,039.3 520420 64,907.8 78.0592  82,674.1
Flow n/a n/a 977.4 65999 75672  369.9
Mixed No. 22 29 40 a4 53 57
TNA 30308  10,409.8 22,629.2 256863 38,702.6  66,098.4
Flow n/a nfa 107662 5206  5727.3  18,000.8
All No. 435 467 568 629 686 764
TNA 1281127 202,0854 207,086.3 242,363.5 319,031.7 455,915.0
Flow n/a n/a 7,452 8459 15409 70,935

The table shows size and Fows of the Swedish mutual fund industry for the period from 1992 to
1997. No. and TNA refer to the total number of funds and the total net assets in millions SEK,
respectively (as of December 31 each year). Flows refer to the net tows during each year into the
fund categories. Equity I, Equity 11, Bond, and Mixed denote the fund categories as de..ned by
Finansinspektionen. Category All consists of all funds (that is, all funds in the Equity I, Equity
11, Bond, and Mixed categories). Aggregated fow into the fund categories are not available (n/a)
for 1992 and 1993. Source: Svensk Fondstatistik.
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Table 2: Individual Fund Characteristics

Fund No. TNA Size Flow Fees Turnover Commission
Category
Equity | 80 90,754 576 105 1.4 75 0.4
(202) (200 (1.3) (55) (0.2
Equity 11 46 107,151 1862 -90 15 47 0.2
(1224) (-21) (1.5 (40) (0.2
Bond 85 33,100 365 3 0.7 210 —

(196) 1 @©n (163) —

The table shows characteristics for the sample of funds for the period from 1992 to

1997. No.and TNA refer to the number of funds and the total net assets in millions
of SEK of each fund category as of December 31, 1997. The table also contains means

and medians (within parentheses) across funds for various attributes; Size is the market
capitalization in million SEK of the fund during its sample period, Flow is the average
net fow (in million SEK) into the fund per year, Fees is the administrative costs as
a percentage of assets invested, Turnover is the minimum of purchases and sales over
average assets (in %), Commission is the costs paid by the fund at purchases and sales
and is related to average assets and reported in %.
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Table 3: Summary Statistics of Benchmark Returns

Benchmarks Mean Standard Skewness Kurtosis Auto-
Deviation Correlation
General Market 20.90 16.58 -0.48 0.37 -0.03
Small Firms 29.46 16.99 0.47 2.30 0.08
Total Bond 4.25 5.05 -1.19 3.74 -0.05
Money-Market 0.21 0.60 -1.03 5.44 0.05

Correlations
General Market —

Small Firms 0.77 —
Total Bond 0.48 0.43 —
Money-Market 0.31 0.30 0.66 —

The table shows summary statistics (means, standard deviations, skewness, kurtosis, and
..rst-order autocorrelations as well as correlations) for the excess returns on the benchmarks
(over a 7-day interbank rate). The mean and standard deviation of the returns are expressed
in % per year. General Market refer to a value-weighted market portfolio. Small Firms is
the small ..rm portfolio. Total Bond is a portfolio consisting of all bonds in the market. The
Money-Market portfolio has a duration of about 180 days.
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Table 4: Performance Measures

Unconditional Conditional
Fund ® R2 ® ® RZ2 Wald
Category
Equity | 0.21 0.86 0.50 1.00 0.87 0.60
(-0.27) (0.88) (0.06) (0.89)
Equity 11 -1.30 0.91 -1.02 -169 0.92 0.77
(-2.17) (0.94) (-1.71) (0.94)
Bond -0.90 0.72 -0.73 -0.60 0.76 0.53
(-0.74) (0.80) (-0.71) (0.83)

The table shows the results from unconditional and conditional eval-
uations of funds for the sample period from 1993 to 1997. In the un-

conditional model betas are constant, whereas the conditional model
allows for time-variation in betas via instruments (the lagged market
return and a detrended yield curve level variable). Details about the
performance measures are given in the text. The alpha, ®, refers to the
average and median (within parenthesis) of the cross-sectional alphas
for each category. The ®" refers to the weighted average of the indi-
vidual alphas (where the weights are proportional to the total net asset
values of each fund). R? is the average and median (within parenthe-
sis) adjusted coe€cient of determination across funds in the categories.

The Wald statistic in the conditional model refers to a test of no time-
variation in the betas, where the percentage of rejected null hypothesis

at the 10% signi..cance level is reported.
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Table 5: Market Timing Measures

Fund

Treynor-Mazuy

Henriksson-Merton

® ° Waldi Wald* ® ° Waldi  WwWald*
Category
Equity | 0.22 0.09 0.10 0.13 0.07 0.01 0.05 0.15
(-0.41) (-0.02) (-0.16)  (-0.00)
Equity 11 -1.64 0.21 0.05 0.09 -2.01 0.02 0.07 0.16
(-1.61)  (0.16) (-1.30)  (-0.00)
Bond -0.75 0.02 0.23 0.23 -1.05 0.02 0.14 0.20

(-0.75)  (0.21)

(-0.84)  (0.02)

The table shows the results of the market timing regression in the conditional model. Treynor-
Mazuy and Henriksson-Merton refer to the speci..cations discussed in Treynor and Mazuy (1966)
and Henriksson and Merton (1981), respectively. The alpha, ®, refers to the average and median
(within parenthesis) of the cross-sectional alphas for each category. The gamma, °, refers to the
average and median (within parenthesis) estimated timing coe@cients. The Wald# and Wald™
statistics report on the percentage of rejected null hypotheses of no market timing (negative and
positive, respectively) at the 10% signi..cance level.
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Table 6: Exits and Entries of Funds

('::“af[‘ggory 1992 1993 1994 1995 1996 1997
Equity | Entry — 3 10 5 6 4
Exit _ 3 10 9 3 1

Year End 52 52 52 48 51 54

Attrition Rate _ 577 1923 1875 588 185

Survived 28 30 39 44 50 54

Mortality Rate 4615 4231 2500 833 196 0.0
Equity 11 Entry — 1 1 5 3 3
Exit — 1 1 1 4

Year End 33 34 34 38 40 39

Attrition — 000 294 263 250 1026

Survived 27 27 28 33 36 39

Mortality Rate 1818 2059 17.65 13.16 10.00 0.00
Bond Entry _ 5 5 10 2 1
Exit — 10 7 4 2

Year End 60 61 5 59 57 56

Attrition _ 656 17.86 11.86 7.02 357

Survived 3 39 44 53 55 5§

Mortality Rate ~ 41.67 36.07 21.43 10.17 351 0.00

The table shows the number of funds (as of December) each year for the period from
1992 to 1997. It also reports on the number of funds which enter and exists during
each year. The Attrition Rate is given by the number of exiting funds divided by
the number of funds at the end of the year. Survived funds are funds still in existing
in December 1997. The Mortality Rate is computed as one minus the number of
survived fund divided by the number of funds at the end of the year.
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Table 7: Estimates of Survivorship Biases

Fund 1993 1994 1995 1996 1997 1993 to 1997
Category

Averages of Excess Returns Awverage ®  SE(®)
Equity | Surviving 4150 3.65 9.05 28.48 23.37 21.06 1.12  (1.02)
All 3856 3.11 9.06 28.46 23.37 20.36 0.52 (1.99)
Surv.-All 2.94 0.54 -0.01 0.02 0.00 0.70 0.60 (0.23)
Equity 11 Surviving 35.60 1.66 8.75 27.32 24.78 19.46 -0.97 (1.05)
All 34.55 1.49 9.03 27.05 24.87 19.24 -0.99 (1.02)
Surv.-All 1.05 0.17 -0.28 0.28 -0.10 0.22 0.02 (0.13)
Bond Surviving 487 -6.28 4.42 5.48 0.57 1.75 -0.74 (0.21)
All 446 -6.42 4.14 5.35 0.55 1.58 -0.88 (0.23)
Surv.-All 0.42 0.14 0.10 0.12 0.02 0.16 0.14  (0.06)

The table shows the average excess returns in % per year for equally-weighted portfolios of surviving
funds, and both surviving and non-surviving (All) funds. The estimates of the survivorship biases
for the individual years (1993 to 1997) are measured by the dicerence between the average portfolio
returns for surviving, and both surviving and non-surviving funds. For the full period 1993 to 1997,
the average dicerence as well as a conditional alpha measure are reported. The standard error
associated with the alpha is given within parenthesis.
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Table 8: Cross-Sectional Analysis of Alphas versus Attributes, Equity | Funds

EL;?Sgory Size Fees BSLQI/I/ Turnover Commission Lé?g\f,d
Simple Panel Regressions (Using Weighted Least Squares)
N 226 231 233 121 112 170
WLS -0.09 -1.49 0.07 0.71 1.23 —-0.05
(0.12) (0.59) (0.31) (0.27) (0.69) (0.11)
Simple Panel Regressions (Using Other Estimators)
OLS -0.02 -1.60 0.10 1.18 2.43 0.02
LAD 0.06 -1.55 -0.04 0.34 0.99 -0.07
LTS 0.10 -2.14 -0.03 0.73 1.90 -0.00
Multiple Panel Regression (Using Weighted Least Squares)
WLS -0.02 -1.41 0.00 0.33 -0.17 -0.10
(0.12) (0.60) (0.35) (0.60) (0.88) (0.17)
Distribution of Reestimated WLS Regressions
Minimum -0.15 -2.17 -0.16 0.52 0.79 -0.16
5% -0.10 -1.55 0.02 0.65 1.10 -0.07
Median -0.09 -1.49 0.07 0.71 1.23 —-0.05
95% -0.07 -1.43 0.11 0.77 1.31 -0.03
Maximum -0.02 -0.99 0.20 1.01 1.95 0.06

The table shows the results from panel data regressions of estimated annual alphas on annual
fund attributes. The simple panel regressions refer to a weighted least square (WLS) regression
of the alphas on each attributes individually where observations are weighted with the inverse
of the standard deviation of the estmated alpha. N refers to the number of observations in the
individual regressions. The results from ordinary least squares (OLS), least absolute deviations
(LAD), and least trimmed squares (LTS) are shown as well. The multiple panel regression refers
to a regression of the alphas on all the attributes. The number of observations in the multiple
regression is 215, where the two-step approach in Griliches( 1986) is utilized in order to use all
availabe observation on Size, Fees, and Buy/Sell. Heteroskedasticity consistent standard errors
are shown (within parentheses) for the simple and multiple panel regressions using weighted least
squares, and parameters signi..cant at the 10% level are emphasized. All regressions allow for
.xed (year) exects, but they are not reported. The last panel shows the distribution of point
estimates from reestimated simple WLS regressions on every subsample of size N j 2 from the
whole sample of observations (that is, for every possible exlusion of two observations). This gives
N(N j 1)=2 dizerent estimates, and the Oth (minimum), 5th, 50th (median), 95th, and 100th
(maximum) percentiles from this distribution are shown.
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Table 9: Cross-Sectional Analysis of Alphas versus Attributes, Equity Il Funds

EL;tclggory Size Fees BSLQI/I/ Turnover Commission Lé?g\f,d
Simple Panel Regressions (Using Weighted Least Squares)
N 171 176 99 112 138
WLS -0.88 -0.73 0.15 0.70 -0.05
(0.42) (0.77) (0.32) (0.43) (0.11)
Simple Panel Regressions (Using Other Estimators)
OoLS -1.36 -0.43 0.38 1.20 -0.19
LAD -0.21 -1.20 -0.12 0.20 0.12
LTS -0.38 -2.12 -0.32 1.69 0.01
Multiple Panel Regression (Using Weighted Least Squares)
-1.13 -2.11 0.32 -0.28 -0.13
WLS
(0.53) (0.86) (0.73) (0.43) (0.19)
Distribution of Reestimated WLS Regressions
Minimum -1.25 -1.34 -0.32 0.43 -0.15
5% -0.95 -0.83 0.07 0.64 -0.08
Median -0.89 -0.73 0.15 0.70 -0.05
95% -0.81 -0.63 0.19 0.75 -0.03
Maximum -0.67 0.21 0.43 1.69 0.02

The table shows the results from panel data regressions of estimated annual alphas on annual
fund attributes. The number of observations in the multiple regression is 171. For further details,
see Table 8.
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Table 10: Cross-Sectional Analysis of Alphas versus Attributes, Bond Funds

EL;?Sgory Size Fees BSLQI/I/ Turnover Commission Lé?g\f,d
Simple Panel Regressions (Using Weighted Least Squares)
N 271 283 283 85 212
WLS 0.04 -0.25 -0.18 0.03 -0.00
(0.02) (0.11) (0.11) (0.02) (0.00)
Simple Panel Regressions (Using Other Estimators)
OoLS 0.04 -0.35 -0.31 0.02 -0.00
LAD 0.04 -0.25 -0.13 0.00 -0.00
LTS 0.05 -0.25 -0.10 0.01 -0.00
Multiple Panel Regression (Using Weighted Least Squares)
WLS 0.08 -0.26 -0.35 -0.05 -0.01
(0.02) (0.10) (0.07) (0.02) (0.00)
Distribution of Reestimated WLS Regressions
Minimum 0.03 -0.42 -0.32 0.00 0.00
5% 0.04 -0.25 -0.18 0.02 0.00
Median 0.04 -0.25 -0.18 0.03 0.00
95% 0.04 -0.25 -0.16 0.03 0.00
Maximum 0.06 -0.19 -0.08 0.14 0.00

The table shows the results from panel data regressions of estimated annual alphas on annual
fund attributes. The number of observations in the multiple regression is 265. For further details,
see Table 8.
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Table 11: Persistence Measures

Fund AR  ARMD)-IV (L, Lo+1)  (Ly, Wi41) Cross-Product
Category (W, L,+1) (W;, W, 1) Ratio
ity | 0.15 0.12 0.26 0.24 -
Equiy 1 (0.07) (0.07) 0.20 0.30 '
0.07 0.04 0.28 0.23
Equity 11 77
Equity IT (0.11) (0.09) 030 0.19 0
Bond 0.05 0.06 0.22 0.26 005
=onc (0.08) (0.08) 0.25 0.27 :

The table shows the estimated AR(1) coeCcients in ordinary least square regressions of an estimated
annual alpha on a constant and a lagged estimated annual alpha, and in an instrument variable
estimation using the rankindex as the instrument for the lagged estimated annual alpha. The
alphas are measured around the overall mean for each category. An estimated contingency table
of estimated annual alphas is also presented. W, and L, refer to winners and losers, respectively.
The number for L, , W, refers to the relative frequency that a loser in the current year becomes
a winner in the next year, and so on. The cross-product ratio in the last column is given by the

elements in the contingency table, (LLEWW)/(LWEWL).

Table 12: Performance Analysis of Trading Strategies

Fund Buy/ Lagged

Category Size Fees Sell Turnover Commission Flow Alpha
Equity | 0.35 -1.64 0.15 1.60 4.61 0.75 1.45
Equity 1 (1.13) (1.19) (2.16) (3.72) (2.68) (0.91) (1.50)
Equity 11 -2.57 0.10 -1.06 2.07 2.40 0.04
=ty - (1.14) (0.92) (2.23) (2.40) (1.20) (1.89)
Bond -0.74 0.01 -2.03 0.04 0.17
- (0.37) (0.23) (1.55) (0.27) (0.98)

The table shows the alpha and its standard error (within parentheses) for the trading strategy of buying
(with equal weights) funds above the 67th percentile of the attribute, and selling (with equal weights) funds
below the 33rd percentile.
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