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Abstract

Research background:The investor's expectation of better performancehim case of
more expensive mutual funds seems natural and jfuslyffied. However, the rise of passive
funds and their surprisingly good results, espBcighen taking into account their low fees,
triggered the discussion. Recent years have brooghtt and more studies, conducted
mostly for the American market, discrediting highaoging, aggressive funds. First analyses
in Poland also indicate that the level of fees a¢ aways linked with the fund’s perfor-
mance.

Purpose of the article:The purpose of the study is to investigate theticricbe-tween the
fees imposed by the mutual funds and the fund$opeance. The idea is to verify, whether
higher management fees are associated with toprpgfhce and whether it is rational to
pay more for capital management.

Methods: In the first step of the study, linearity and dtien of the dependency was ex-
plored, using scatterplots and correlation analysighe second part, the linear regression
was created to verify the strength of the relatf@ne-factor models have been built with the
rate of return and standard deviation as independamables for 1-, 3- and 5-year time
horizons. Moreover, two-factor models, includingttboate of return and risk has been
created, to compare the significance of returnréstdfactor.
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Findings & Value added: The results indicated that more expensive Polistuatdunds in
2015 tended to perform worse in all tested timézoms— both in terms of lower rates of
return and higher risk. Especially unexpected beerésults of rates of return re-
gression analysis — it turns out that within a skni® higher fee implied over
0.6% lower rate of return before fe@syearly period). Nonetheless, the risk turnetl o
to be more important, explaining the charges vdiighnuch better than the rate of return.
Another interesting finding of the study is thatrelg two simple factors (return and risk)
explain even as much as 60% of the managemenaféebility.

Introduction

Behind all the contemporary mutual funds standsldnidea of common
investing, enabling virtually everyone to share tlek and the costs of
professional advice. It opened the possibilityaiet part in global financial
markets and benefit from them to the ordinary peopbt only highly pro-
fessional and knowledgeable, often internatiomastitutional entities.

Mutual fund may be perceived as a financial prodwith its price and
the value it brings to the customer. The priceeftected by the cost of the
fund, i.e. diverse charges, which are imposed enirtlkestor on various
stages of the investment process. On the other, hhadsalue is built on
the return from capital — mainly its size and saf@ogle, 2014). Howev-
er, fund financial results are not the only valdeliag factors considered
by the investor. Fund and manager reputation, aitibty and many oth-
ers are also often taken into account.

Nevertheless, a customer may expect that for aehighice he or she
would buy a better product. In the case of mutuadf one may assume
that “better” is more convenient and probably birigghigher rate of return
for same level of risk. This hypothesis has beezadly tested for American
market, but the research contradicted the posithgact of higher fees on
the quality of the product (especially in termgate of return), which will
be described in the first section of the presemepdGil-Bazo & Ruiz-
Verdu, 2009; Haslerat al, 2007).

The goal of the following research is not only ¢view the state of the
art in the area of fees and the funds resultsalsotto examine this relation
on the Polish market. The main purpose of thelarigcto answer the ques-
tion whether (based on the information availabtejnakes sense for an
investor to pay more for the investment fund manzsayd.

At first, the general characteristics of the relas will be tested (the
linearity and correlations). The null hypothesighat as the management
fee goes up, so does the rate of return, at ledstdofees. One can expect
that portfolio managed by better-paid fund wouldpeuform others in
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terms of returns. Yet, in case of risk the dirattod the dependency on the
theoretical level is not clear. On the one hanghéi price would suggest
a better product, therefore the investor may asghatesome funds impose
a higher charge for decreasing risk — the unwagtestl, while maintain-
ing high rates of return. However, the observatibthe management fees
structure shows that the things go the other wayrad — more aggressive
funds are more costly in maintenance, and alth@xglosed to higher risk,
they also offer chances for higher returns (attleasheory). That is why
initially we would rather endorse the hypothesiatthigher risk implies
higher charges, which we will try to verify in teaudy.

Past research on mutual funds’ fees and performance

In the past, many researchers tried to investitieeopic of fees imposed
by mutual funds on the investors, especially tlimipact on the rates of
return, fund flows, risk and the incentives theserfor the fund managers.
Due to strong switch towards cheap index funds estern markets (Sirri

& Tufano, 1998), broad studies has been conductéest whether the high
charges levied by active funds with aggressiveesgras are justified (Di-

az-Mendozat al, 2014, Eltoret al, 2003; Sharpe, 1991).

Already in 1995 it was proved that US stock mutuslds on average
did not beat the benchmarks neither before, nar déiles. The research
included twenty years’ period (1971 to 1991). Thmatusion was that
previous research, suggesting attractiveness dfeactanagement, was
unreliable due to survivorship bi'aeMaIkieI, 1995). A year later another
study was published, where M. J. Gruber posed atiqueof why active
funds grew so fast, although their results had beerse than the index
funds (Gruber, 1996). The author identified twoetymf investors — the
“sophisticated” ones, pursuing the funds exhibitiregt performance, and
the “disadvantaged” ones, who follow advertisemant brokerage ad-
vicée?. Only thanks to “disadvantaged investors” can ithferior active
funds operate. The expense ratios were comparddthet funds’ perfor-
mance measured with 4-factor alphas, but no reistiip has been found.
However, when the first and the last decile hachbmdlated, it turned out

! Survivorship bias is a tendency to exclude faitechpanies from the studies, as they
no longer exist.

2 “Dijsadvantaged” clientele included also ,instiartally disadvantaged”, mainly pen-
sion funds limited by restricted plan, and “taxadigantaged”, holding funds; long enough,
that capital gain taxes would make it inefficiemitithdraw the money.
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that the costs of the worst performers was on geenauch higher (1.36%)
than the top ones (1.04%).

Another interesting research on mutual funds shthas the average
stock holding portfolio in the sample outperformége benchmark by
1.3%, however when taking the fees into accoutagdged behind by 1.0%
(Warmers, 2000). The 2.3% of the difference waslited partly to lower
results of non-stock holdings of the funds (0.7%hereas the rest was
assigned to transaction costs and fund expensesné&¥&e published his
further analysis three years later, proving thatemactive funds tend to
achieve better outcomes than the risk averse dnegever even demon-
strating aggressive investment strategy they aablarto beat their bench-
marks in a long run (Warmers, 2003).

In 2009 Nobel Prize winners, Fama and French, uaihgotstrapping
simulations, provided evidence that very few furahagers had the ability
and skill to beat the benchmark (after fees). Meeegthe estimated alphas
for the best active funds are no better than fogdaefficient passively
managed ones (Fama & French, 2009). Deep and soptesl analyses
were provided by Petajisto in many of his resegr@pers. Among others,
he unveiled that some funds declaring to be adiee in fact so-called
“closet indexers”, which means that their portfelialmost exactly reflect
the benchmark composition. Those funds bring eafigdittle value for
the investors, while charging fees as high as getyiactively managed
funds (Petajisto & Cremers, 2009; Petajisto, 2013).

Finally, in a broad review of existing academic kon profitability of
active management on mature markets, Wermers ameb Jmnclude that
risk-adjusted actively managed funds’ rates ofrrettiter fees are close to
zero, however they have a very important role a ¢hpitalist economies.
They act as a catalyst for efficient market allmraimechanism multiply-
ing general wealth of the society. Active funds stimes achieve extraor-
dinary rates of return. This encourages investorsearch for the best-
performing ones and avoid those which make los3ese§s & Wermers,
2011).

General research on the topic of mutual fund fews @erformance in
Poland was conducted last year by the author sf ghper (Fra 2017).
The methodology covered distribution, correlatiom guantile analysis of
performance and fund fees level. The data fromriebknd the UK from
2015 has indicated none or slightly negative catieh between the fees
and the rates of return before fees. When it camése rates of return after
fees, the correlations were significantly negatiMeose outcomes, contrary
to hypothesis, encoureaged further study on thie.top
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Concluding, many researchers in recent years hantested the idea,
that more expensive and active funds are moreylit@loutperform and
bring higher value for the investor. The naturalchanism that paying
more one can expect better quality seems not t& tvare. This remains in
contradiction with all we know about the economyl druman decisions,
and may be the case in favor of behavioral expiamst

Research methodology

The aim of the present study is to investigaterdéiation between Polish
mutual funds™ fees and their performance, takitg account both rate of
return and risk factor.

The data has been downloaded from Thomson Reuikos Hatabase
and covers a sample of 93 Polish open-ended mtunds. The data on
fees was only available for 2015, which is the naigificant limitation of
the research. The business cycle, especially stuaiket in Poland was
declining at that time, however the decline wasveoy strong, and did not
cover the whole period. Nonetheless, the shortoéske timeframe may
affect the results, thus these must be interprettdcaution. All the open
pension funds have been excluded from the sampieir Tquasi-public,
obligatory character and imposed regulations rasult different way of
functioning. Therefore, they are also not comparablless regulated, vol-
untary open-ended mutual funds. The fees will h&romted with 1-year,
3-year and 5-year rates of return. For furtherapttl insight, also the risk
factor will be included, measured as l-year, 3-yaad 5-year standard
deviation. The full set of data (1, 3 and 5-yedesaof return and standard
deviations) was available for 93 mutual funds. Tia¢a on fees was from
2015, thus 1-year time horizon (for both rate ¢€ime and standard devia-
tion) covers year 2014, 3-year time horizon conggears 2012—2014, and
5-year time horizon refers to years 2009-2014.tAdl calculations were
performed in R language, using R Studio programreimgronment.

In general, the analysis can be divided into twaspd he first one was
to check the linearity of the relation. The vemgfitool for investigating the
general shape of the relation was generating aridwing the scatter dia-
grams of the rates of return and the fees, andstswlard deviations and
fees. The next one was calculating the correlatamtsassessment of their
statistical significance.

Here, an important methodological note must be meaigelation only
answers the question concerning the linearity efréfation, but it does not
say anything about its strength. To test how meguirhe rate of return or
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risk for the level of fees is, a regression analygas necessary. That is the
second part of the research. Simple regression Ina@debuilt and parame-
ters calculated, to check whether the rate of netsirstatistically signifi-
cant, what is the time horizon (1, 3 or 5 yearsy) tnatters most and how
firmly the results affected the fees. In the fsgtp, one-factor models for
all variables has been estimated, to assess eaiclbleaseparately. Then,
two-factor models including rate of return and riskve been created, to
compare which of the factors impacts more the leesd and how well this
simple models explain the charges variability. Fjnahe parameters of the
models had been assessed in terms of their signdéec and strength of
impact.

The general fit of the two-factor models will besessed with the coef-
ficient of determination (Rratio). Depending on the analysis area, the de-
termination coefficient satisfactory level may diff For broad studies with
lots of erratic variables, even as low as 10% negdod enough, while for
example in the case of carefully controlled physigperiments 0.99 may
be insufficient. In the literature the acceptabfedio for general econom-
ic studies considered as "moderate” is from 0.4a1p.67 (Taylor, 1990;
Yarnold, 2014). In this study, we assume the vaii6.6 R level suffi-
cient.

Results

As the first stage of the analysis, the scattegrdims have been generated.
Figure 1 presents the relation between fees aed ditreturn before fees.
The negative slope is easily visible, especiallyffoand 5-year time hori-
zon.

Both in Figure 1 and 2 we observe negative or atuatrrelation be-
tween fees and return. This remains in contradiotith the assumed hy-
pothesis that more expensive funds would demoeshetter performance.
Strongly negative correlations in Figure 2 (strantp@n in Figure 1) are
the consequence of the fact that among expensivdsfthe charges de-
crease returns stronger than among cheaper onasci&éy in 1-year per-
spective, positive returns were generated almdgtlmnfunds with the fee
lower than 2%, while the funds more expensive @2#nwere losing mon-
ey.
To understand better the character of fees-riskiosl, one can investi-
gate the scatter diagram of annual charges andasthwleviations in three
different time horizons presented in Figure 3.
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As the opposite to the rate of return, standardatien seems to be pos-
itively linked with the level of fees. This obsetiom is in line with the
expectation — rising risk implies more manageriarkvto be done and
more expenses incurred by the fund. We may alsereéssome kind of
non-linear relationship, probably logarithmic, hawe this would have to
be tested. Nonetheless, a negative tendency is. &Mzat is observed in
Figures 1 and 2 appears not natural. Why do invesémd to pay more for
funds that bring less profit? Why do more expenséivels maintain worse
portfolios? At this point, we are unable to anstins question, but we can
try to verify chart observations with correlaticstatistics.

Table 1 contains all the calculated correlationse Values that turned
out to be statistically significant within 95% caténce interval are marked
in bold. In all the tables, standard error valuesiacluded in the brackets
below the estimates. In this case, almost all teetations are statistically
significant. The correlation analysis outcomesiarkne with the first ob-
servation of the scatterplots. The strongest lihneaan be observed for
standard deviations, especially in 5-year timequerMoreover, the corre-
lations are definitely positive in all cases. Itlicates that more aggressive
funds are likely to impose higher charges.

On the other hand, estimates of all the correlation the rates of return
(both before and after fees) are negative. Thatsléa the conclusion that
the rate of return goes down with the rise of g 1t is strongly observed
for the rates of return after fees, which are tlisthmportant for the inves-
tor. The correlations before fees are less negasisethe rates of return
before subtracting fees are higher. However, theysdll negative, and
statistically significant for 1 and 5-years horizoi&ven at the level of port-
folio performance (before fees), more expensived$utend to deliver
worse results.

Nevertheless, the correlation analysis results pnbyide the evidence
on the linearity and the direction of the relatioot its slope. This phenom-
enon is illustrated on Figure 4. The variables meyhighly correlated, but
the relation may be at the same time very flat. sSThumay not cause
a strong enough effect in economic terms, althosigttistically is very
significant. To assess the slope of the relatigreddency in the next stage
of the analysis, a one-factor linear regressionetoodas built and its pa-
rameters estimated. The parameters can help tceariseyquestion of how
strong the relations between returns, risk andabs are.

Table 2 presents the estimated parameters of allv#niables for all
three time horizons. Similarly, to Table 1, theued that are statistically
significant within 95% confidence interval are boldhere are also standard
error values included (below the estimates, in kets).
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In all cases, the intercept for rates of returbesveen 2.3-3%, which
can be understood as the rate of return when iberefee. For 1-year time
horizon, on average 1% higher fee implies 0.63%elowate of return (or
0.80% after fee). The drop is smaller for longereihorizons, however still
the outcome seems counterintuitive. In the casstarfdard deviation, the
intercept is between -0.50-0.11. When rising thee feeaningful growth in
risk level is observed for all the time horizonseB one percentage point
of rise in standard deviation goes with circa Oe2cpntage points of fee
growth.

The Author took a look at the interrelations betw#ee risk and the rate
of return. Three models (for each time horizon)ehbeen built, including
as an independent variable both the rate of reduththe standard devia-
tions. This way, the Author will try to discover igh factor is more im-
portant for the fee level and how precisely thase-tactor, simple models
can predict the charge.

In Table 3 and 4, the outcomes of the two-factodef® have been
summarized. In addition to the model parameterstiay with the inter-
cept, the table contains also coefficient of deteation (R ratio) for all
the models, determining the proportion of the varéain the dependent
variable that is predicted by the independent Wéian this case, it indi-
cates the percentage of fees variability explaigdhe rate of return and
risk.

In all three models before fees returns, the omyisically important
factor is the standard deviation, reflecting theeleof risk. In the case of 5-
year time period, this very simple relation exptagven as much as over
a half of the fees variability. The rate of retw#ems not important when
linked with risk in one model, however one needbear in mind that for
one-factor models all the rate of return variab@se been significant.
After fees’ returns models show that in short-t¢ha rate of return after
fees was more significant in the model than thk. fidowever, in longer
time horizons the conclusions are similar to befees analysis. There may
be the case, that 2014 was especially inconveri@nmore expensive
funds, which could explain differences in short damger term analysis.
However, to confirms this hypothesis, further reskaeeds to be done.

Conclusions
The study indicates that for open-ended funds ilaRbthe relation be-

tween the rate of return and the fees is definielgative, however the risk
explains the charges variability much better tham tate of return. One-
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factor linear regression models™ parameters exttibit one percent higher
charge is linked with even 0.6% lower rate of natbefore fees in a yearly
time horizon. On the other hand, the risk goesogether with the charges,
which remains in line with the entry hypothesis. rBl@aggressive funds
tend to impose higher fees, though it is not clshy their performance
(even on the portfolio level i.e. before fees) mrse than the cheaper ones.
Here, an important remark needs to be done — tiay stoes not answer
the question of whether the performance has impaciees or the other
way around. The only thing that can be concludesingaon the gathered
data is that there is a negative relation betwees find returns, however
the direction of impact is not clear.

One possible explanation of the conclusions abswdt there is a lot
of inefficiency in the Polish mutual funds markehe inefficiencies appear
especially in those areas, where the investoréeaseeducated and knowl-
edgeable. Needless to say, open-ended funds marieit kind of space.
Access to this type of investments is actually miikd, and everyone can
participate. Non-professional investors may folladvertisement or a fi-
nancial advisor's suggestion, thus neglecting fumelastal factors associat-
ed with performance (Jain & Shuang Wu, 2000). Omgemargument in
favor of the market inefficiency may be relativdbww market maturity,
which implies lack of education in terms of entepurship and capital
management, no traditions of investing money, layysarity of mutual
funds and citizens™ awareness.

Those considerations may lead to the conclusiagisitivestment man-
agers utilize the incompetence of the investorstevenoney on advertise-
ment, impose too high fees and do not deliver perdmce while increas-
ing risk. That remains in complete contradictionhwhe mutual fund goal,
which is bringing returns (on predefined level k) to the investor for
possibly low cost of management. Some regulatoryidsy for example
SEC in The United States, have tried to solve tioblpm. They put limits
on marketing expenses, which cannot be deductethfitual fund assets,
unless the plan of marketing expenses is discldgetual fund track rec-
ord must be audited, so that the published resulisreliable. There are
many ways in which regulatory bodies try to contmaltual funds opera-
tions, like diversification limits (maximum invesént in one issuer), man-
agers’ authorization, financial reporting or re&sitoins on transactions with
affiliates. Both SEC in USA and KNF in Poland issugo investors tutori-
als, to remind all the important aspects that needse considered by the
buyer. However, nothing will substitute the healttash of common sense.

The Polish market immaturity hypothesis may leadh® conclusion
that further research needs to be done in ordeerify that idea. One con-
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cept could be to compare open-ended funds with makessional type of
funds in Poland, e.g. closed-ended funds. Howedrethis case methodo-
logical issue may occur, as closed-ended fundsvarg diversified and
subject to separate, individual rules and areadiiffito compare. Another
idea to test the hypothesis of Polish market imnitgtmay be to compare
the relation for Polish and some developed markides, UK or Germany.
Summing up, to resolve doubts concerning Polishkatammaturity,
a deeper analysis needs to be conducted.

Another explanation for the counterintuitive outeasof the rate of re-
turn impact is the accuracy of the data and thepkasize. The weakest
part of the research is the fact that, due to #ta dvailability, the calcula-
tions are conducted for only one year, i.e. 201dmatedly, verified rates
of return are also considered in 3- and 5-year tioréizons, however revis-
ing the study with the charges data for a few yeavald definitely help
strengthen the research credibility. An importarhark here is the condi-
tion of the Polish market in 2015. Broad WIG indsa&s growing in the
first quarter, but then declining during the rebth®e year (see Figure 5),
which suggests poor market situation in most ofahalyzed period. Dur-
ing unfavorable periods, riskier funds tend to los&re than the safe ones.
That may also explain, to some extent, why moreepsgive and at the same
time more active and risky funds turned out to dpriess profit. Conse-
quently, further wider time frame study would bdimieely recommended.

The last remark, which the Author would like to drapize, is that at
the end it is worth to come back to the initialadén the introduction, the
Author described a mutual fund as a product whiely ive assessed on the
basis of its performance. Clients are likely to pagre for better product,
but what the research eventually demonstratesaisfdin higher price one
would receive lower rate of return and more riskhéW continuing the
research on that topic, it would definitely be vimgvhile to check how fund
efficiency ratios and risk-adjusted returns areatesl with the fee (e.qg.
Sharp ratio). At present, it is not possible to sény this phenomenon ap-
peared and what the reason is, but further reseaaghfor sure bring more
light to these outcomes.
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Annex

Table 1. Correlations between fees and rates of return (befod after fees) and
standard deviations in 1-year, 3-years and 5-yeiang' horizons

1-year 3-years 5-years
Rate of return before fees -0.37 -0.06 -0.30
Rate of return after fees -0.51 -0.27 -0.46
Standard deviation 0.44 0.60 0.73

Source:own calculations based on Thonson Reuters Eikabdae.

Table 2. Estimated parameters of the variables in one-faotutels in 1-year, 3-
years and 5-years’ time horizons

1-year 3-years S-years
Rate of return before fees (8 fg) ((?ff) (8 gg)
Rate of return after fees (g ff) (8 12(?) ((()) 0257)
Standard deviation (égg) (Sgg) (é%)

Source: own calculations based on Thonson Reutkos Batabase.

Table 3. Estimated parameters of the variables in two-fagtodels (rate of return
before fees and standard deviation) in 1-year,8-gad 5-year time horizons

Rate of return Standard

I nter cept before fees deviation R’
1-year (8 22) (00823) (8:32) 21
3-years (822) (881) (g:gg) 7%
5-years ((()) le) (8(())2) (83;) s

Source: own calculations based on Thonson Reutkos Hatabase.



Table 4. Estimated parameters of the variables in two-fagtodels (rate of return
after fees and standard deviation) in 1-year, 3-ged 5-year time horizons

I nter cept Rate of return Standard R?
after fees deviation
1-year (ééi) ((?85) (888) 28%
3-years (g fg) (-(()).'811) (gzéé) 37%
5-years ((? f;) (8:(())8) (8132) s

Source: own calculations based on Thonson Reutkos Hatabase.

Figure 1. Scatter diagram: relation between fees in % aresraf return (before
fees) in % (l-year, 3-years and 5-years) with regjom line and its 95%
confidence interval
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Source: own calculations based on Thonson Reutkos BHatabase.



Figure 2. Scatter diagram: relation between fees in % anelsraf return (after
fees) in % (l-year, 3-years and 5-years) with regjom line and its 95%
confidence interval
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Source: own calculations based on Thonson Reutkos Hatabase.

Figure 3. Scatter diagram: relation between fees in % arel ehtreturn standard
deviation (1-year, 3-years and 5-years) with regjogsline and its 95% confidence
interval
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Source: own calculations based on Thonson Reutkos Hatabase.



Figure 4. High correlation and the slope
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Figure5. Warsaw Stock Index (WIG) quotations 2014-2016

Source: money.pl.





