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Abstract The research aimed to check whether investment fund managers maintain costs similarly from 
period to period. The research verified the hypothesis that managers maintain costs in the sub-
sequent periods at a similar level. The study used a method based on contingency tables which 
are used to analyse the persistence of performance. In this study, we replaced performance with 
costs, assuming that managers also control these values. Costs were defined as: (1) total costs, 
(2) total costs minus management fees and (3) active management costs (expressed as the active 
expense ratio). Based on the results obtained, it should be stated that managers maintain costs 
at a similar level from period to period in the case of the split using the median. On the other 
hand, the results indicate that the costs were not maintained at a similar level in subsequent 
periods when broken down into quartiles. Considering the detailed results for funds divided into 
quartiles, it is clearly visible that most managers keep the costs close to the average value. Less 
frequently, costs from period to period are changed to be allocated to the extreme quartiles. 
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The rest of the paper is organised as follows. Sec-
tion 2 presents a literature review. Section 3 describes 
the data and methodology framework. The obtained 
results are presented in Section 4. Finally, Section 5 
concludes the paper. 

 

A great number of empirical studies are connected 
with performance and persistence of performance (see 
Vidal-García et al., 2016; Miguel & Chen, 2021). Chen et 
al. (2010) and Ferreira et al. (2012) discovered a posi-
tive mutual fund performance persistence. Whether 
persistence of performance exists or not, the most im-
portant thing is the kind of measure which was used. 
The most frequent group of methodologies covers the 
use of contingency tables (Elyasiani & Jia, 2011, Matal-
lín-Sáez et al., 2016; Deb, 2019; Galloppo, 2021). Not so 
frequently used are cross-sectional regressions 
(Hermann & Scholz, 2013, Galloppo, 2021). The major 
disadvantage of this method is embracing some factors 
such as age, turnover and fee in the same equation. 

Fewer studies are related to relation between per-
formance and fees (Gil-Bazo & Ruiz-Verdú, 2009; Díaz-
Mendoza, López-Espinosa & Martínez, 2014; Corzo San-
tamaría, Martinez de Ibarreta & Rodriguez Calvo, 2018; 
Fraś, 2018; Cooper, Halling & Yang, 2021; Sheng, Si-
mutin & Zhang, 2021). The studies on the relation be-
tween performance and fees revealed a negative rela-
tion between the expense ratio and the future perfor-
mance. However, attention is paid to managerial skills 
and fund characteristics. A slightly different approach 
was presented by Cooper et al. (2021). They used cross
-sectional regressions and a wide range of mutual fund 
characteristics to consider and emphasise the in-
vestor’s perspective. In the end, they supported the 
well-established negative relation between perfor-
mance and fees. 

In the literature there is a lack of studies on cost 

persistence. Taking the results of the literature review 

into consideration, it should be stated that this re-
search is an attempt to provide some information 

about persistent cost into mutual funds analysis. 
 

We analyse the cost persistence of 36 Polish uni-

versal equity mutual funds for 2017–2020. We use 

semimanual data which covers the frequency of pub-
lished financial statements by Polish mutual funds. 

The most important attribute of mutual funds is 
performance. This measure shows the relation be-
tween the rate of return and risk. What is more, trans-
action costs and management fees in the performance 
can be found. It means that costs can have some rela-
tions with the mutual funds’ final results. However, 
most mutual fund studies are devoted to performance, 
attributes of mutual funds and their impact on perfor-
mance, and assessment of managers’ skills. 

It can be assumed that the major objective of mu-
tual funds is to achieve high performance and to main-
tain it from period to period. There are two ways to do 
that. Firstly, managers can maintain performance by 
their micro- and macroforecasting skills. Secondly, 
managers can change the costs.  

In this paper, we pay attention to mutual fund 
costs from the managers’ perspective. We examine 
whether investment fund managers maintain costs 
similarly from period to period or if they change their 
level. Therefore, we adopt Brown and Goetzman’s 
(1995) and Malkiel’s (1995) framework in order to ana-
lyse cost persistence. The study is based on contingen-
cy tables, which are usually used to analyse the persis-
tence of performance. We replace performance with 
costs, assuming that managers also control these val-
ues. The hypothesis that managers maintain costs in 
subsequent periods at a similar level is verified. The 
second objective of the study is to determine which 
kind of costs should be used to assess cost persistence. 
That is why costs are defined as: (1) total costs, (2) total 
costs minus management fees and (3) active manage-
ment costs (expressed as the active expense ratio). 
Total costs are chosen because of their construction. 
They consist of administrative cost, custody and legal 
fees, distribution fees, management fees, etc. Total 
costs minus management fees are selected to deter-
mine whether non-management fees are maintained at 
the same level from period to period (management 
fees are fixed). Active management costs, defined as 
the active expense ratio, are selected to examine 
whether active management has an impact on cost 
persistence. 

This study’s most important finding is that most 
managers keep the costs close to the average value. 
There are two groups of mutual funds. One of them is   
a group which keeps extremely high costs from period 
to period. The second one maintains extremely low 
costs. Most mutual funds choose an average level of 



 

peat mutual funds to the number of those that do not 
repeat: 

(2) 

The null hypothesis is that CPR is equal to 1. It 
means the cost in period t-1 is unrelated to the cost in 
period t. CPR above 1 correspondent to a rejection of 
the null hypothesis in favour of the alternative hypoth-
esis – the cost in period t-1 is related to cost in period t. 

Additionally, we use Malkiel’s (1995) Z-test for re-
peat winners (ZM-test equation 3). We extend this test 
to repeat losers. We check whether managers keep the 
costs low (winners) as well. We examine whether they 
keep the costs at a high level (losers). Therefore, the 
ZM-test was calculated as follows: 

(3) 

Where Y  = the number of persistently winning 
(losing) funds, n = the number of winner–winner and 
winner–loser (loser–loser and loser–winner), P = the 
probability that the winning (losing) fund continues to 
be such in the next period. 

The robustness of CPR is checked by using two 
tests. The first one, Z-test: 

(4) 

The second one, X2 statistic: 

 

 

(5) 

where   

In general, the costs are defined as total costs and 
total costs minus management fees (see equation 1). 
We also use active management costs, expressed as 
the active expense ratio, which is a measure of the cost 
of active fund management. Active management costs 
expressed as the active expense ratio are calculated 
according to the formula: 

(1) 

Where CA  = the active expensive ratio, Ci = the 
expense ratio for the mutual fund, R and R2 = correla-
tion coefficient between a fund and a benchmark, CB = 
the expense ratio for the passive management fund.  

There is no strong correlation between different 
kinds of costs. The Spearman’s  correlation coefficient 
between total costs and total cost minus management 
fees equals 0,37. The relation between total costs and 
active expense ratio – 0,40. The relation between total 
costs minus management fees – 0,12. 

Following Brown and Goetzmann (1995) we use      
a nonparametric methodology based on contingency 
tables (see equation 2). The basis of a contingency ta-
ble is a division of mutual funds into winners and los-
ers. If a mutual fund’s costs are under or equal to a 
definite level in the current year the mutual fund is 
identified as a winner. If not, the mutual fund is called a 
loser. The same parameter is used to identify a mutual 
fund as a winner or loser in the next period. Funds with 
the lowest costs in two consecutive years are described 
as winner-winner (WW). Funds with the highest costs 
are called loser-loser (LL). In the case where a mutual 
fund is a winner (or a loser) in period t-1 and a loser (or 
a winner) in period t, it is described as winner-loser 
(WL) (loser-winner; LW). 

The next step is to calculate the cross-product ra-
tio. CPR compares the odds ratio of the number of re-

Table 1: Descriptive statistics of the research sample (total costs only)  

Year Mean (%) Median (%) Standard deviation Skewness Kurtosis 

1H 2017 3.69 3.83 0.014 -0.085 -2.007 

2H 2017 3.73 4.01 0.014 -0.864 -1.616 

1H 2018 3.69 3.82 0.021 2.725 10.575 

2H 2018 3.74 4.08 0.015 -0.035 -0.053 

1H 2019 3.53 3.58 0.017 1.337 2.570 

2H 2019 3.50 3.58 0.015 1.302 4.125 

1H 2020 3.23 3.15 0.017 1.826 3.312 

2H 2020 3.31 3.14 0.019 2.824 9.329 

2017–2020 3.55 3.59 0.017 1.584 5.144 

Source: Own calculation. 



 

ner-winner and loser-loser are similar for total costs 
and active expense ratio. The bigger difference be-
tween numbers of winner–winner and loser–loser is for 
total cost minus management fees. It is very important 
to note that the number of winner-winner is higher 
than the number of loser-loser are similar for total 
costs and active expense ratio. The bigger difference 
between numbers of winner–winner and loser–loser is 
for total cost minus management fees. It is very im-
portant to note that the number of winner-winner is 
higher than the number of loser-loser. In this case, it 
means that there are more funds with low costs than 
those with high costs. Moreover, managers of mutual 
funds rarely decide to rapidly change the amount of 
costs. This is evidenced by the small number of cases of 
winner–loser and loser–winner. 

It should be stated that the outcomes are predicta-
ble. In this case, there are only two possible solutions. 
Managers of mutual funds can reduce or increase costs 
and maintain it around the average of the competing 
funds. 

For Z-test, X2 and ZM-test the null hypothesis so-
unds the same – there is no keeping the costs at the 
same level in two following periods. 

Additionally, we use descriptive statistics 
(skewness, kurtosis, the quartile coefficient of disper-
sion and the coefficient of variation) to check the struc-
ture of the data and find possible explanations of the 
obtained results from the previous analyses. 

 

Following Brown and Goetzmann (1995) we use      
a nonparametric methodology based on contingency 
tables (see equation 3). The results of using this meth-
od do not give an ambiguous outcome. It can be stated 
that the cost persistence can be observed for all kind of 
costs divided by median (Table 2). It means that man-
agers have been keeping costs at the same level from 
period to period. The differences in the number of win-

Total costs               

Year WW LL WL LW CPR Z Chi2 

2H 2017 14 13 3 3 20.22*** 3.33 13.35 

1H 2018 15 14 3 2 35.00*** 3.61 17.00 

2H 2018 16 15 2 2 60.00*** 3.85 20.82 

1H 2019 14 13 4 4 11.38*** 3.02 10.30 

2H 2019 16 15 2 2 60.00*** 3.85 20.82 

1H 2020 15 14 3 3 23.33*** 3.51 15.10 

2H 2020 16 14 3 2 37.33*** 3.68 17.88 

Total costs - management fee 

Year WW LL WL LW CPR Z Chi2 

2H 2017 14 12 5 4 8.40*** 2.74 8.24 

1H 2018 13 11 5 6 4.77** 2.14 4.80 

2H 2018 15 14 3 3 23.33*** 3.51 15.10 

1H 2019 16 12 5 2 19.20*** 3.21 12.89 

2H 2019 16 12 2 5 19.20*** 3.21 12.89 

1H 2020 17 13 4 1 55.25*** 3.41 18.32 

2H 2020 15 11 3 6 9.17*** 2.73 8.41 

Table 2: Tests of persistence of costs divided by median  

The cost defined as the active expense ratio 

Year WW LL WL LW CPR Z Chi2 

2H 2017 15 14 2 2 52.50*** 3.71 18.93 

1H 2018 14 13 4 3 15.17*** 3.18 11.81 



 

costs from the highest or the lowest into the middle 
level.  

Considering the obtained results, only with three 
outcomes calculated is it not possible to assess wheth-
er cost persistence can be observed. 

In the second test the set of data divided by quar-

tiles is used (Table 3). In this case, most outcomes 

could not be calculated because there are empty 

groups of winner–loser and loser–winner. It can be 

explained by how managers change the amount of the  

1H 2018 14 13 4 3 15.17*** 3.18 11.81 

2H 2018 16 15 2 2 60.00*** 3.85 20.82 

1H 2019 16 15 2 2 60.00*** 3.85 20.82 

2H 2019 16 15 2 2 60.00*** 3.85 20.82 

1H 2020 15 14 3 3 23.33*** 3.51 15.10 

2H 2020 16 15 2 2 60.00*** 3.85 20.82 

*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively. 
Source: Own calculation. 

Table 3: Tests of persistence of costs divided by quartiles 

Total costs 

Year WW L WL LW CPR Z Chi2 

2H 2017 6 4 2 1 12.00* 1.79 3.75 

1H 2018 6 5 1 2 15.00** 1.98 4.67 

2H 2018 6 6 2 0 N/a N/a 7.88 

1H 2019 5 7 1 2 17.50** 2.11 5.40 

2H 2019 6 7 1 0 N/a N/a 10.50 

1H 2020 7 6 0 1 N/a N/a 10.50 

2H 2020 8 7 0 0 N/a N/a 15.00 

Total costs - management fee 

Year WW LL WL LW CPR Z Chi2 

2H 2017 8 9 0 0 N/a N/a 17.00 

1H 2018 4 5 3 0 N/a N/a 4.29 

2H 2018 7 8 1 0 N/a N/a 12.44 

1H 2019 6 5 0 1 N/a N/a 8.57 

2H 2019 8 6 0 0 N/a N/a 14.00 

1H 2020 8 7 0 0 N/a N/a 15.00 

2H 2020 7 7 0 0 N/a N/a 14.00 

The cost defined as the active expense ratio 

Year WW LL WL LW CPR Z Chi2 

2H 2017 7 5 0 0 N/a N/a 12.00 

1H 2018 6 5 0 0 N/a N/a 11.00 

2H 2018 7 7 0 0 N/a N/a 14.00 

1H 2019 7 7 0 0 N/a N/a 14.00 

2H 2019 5 6 1 0 N/a N/a 8.57 

1H 2020 5 6 0 1 N/a N/a 8.57 

2H 2020 7 7 0 0 N/a N/a 14.00 

*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively. 
Source: Own calculation. 



 

comes are statistically significant. It means that manag-
ers of mutual funds keep the costs at the same level for 
a long time. The observations consider winners and 
losers, and don’t depend on the method of division. 

Using the extended Malkiel’s Z-test (1995 see 

equation 3) for repeat winners and losers provides ad-

ditional information (Table 4 and Table 5). Most out-

Table 4: Results of ZM-tests for the costs divided by median 

  Total costs 
Total costs -                  

management 
fee 

The cost / the active 
expense ratio 

Total costs 
Total costs -              

management 
fee 

The cost / the ac-
tive expense ratio 

  Winners Losers 

2H 2017 2.67*** 2.06** 3.15*** 2.50** 2.00** 3.00*** 

1H 2018 2.83*** 1.89* 2.36** 3.00*** 1.21 2.50** 

2H 2018 3.30*** 2.83*** 3.30*** 3.15*** 2.67*** 3.15*** 

1H 2019 2.36** 2.40** 3.30*** 2.18** 2.67*** 3.15*** 

2H 2019 3.30*** 3.30*** 3.30*** 3.15*** 1.70* 3.15*** 

1H 2020 2.83*** 2.84*** 2.83*** 2.67*** 3.21*** 2.67*** 

2H 2020 2.98*** 2.83*** 3.30*** 3.00*** 1.21 3.15*** 

*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively. 
Source: Own calculation. 

Table 5: Results of ZM-tests for the costs divided by quartiles 

  Total costs 
Total costs -                    

management  
fee 

The cost / the active 
expense ratio 

Total costs 
Total costs -                 

management  
fee 

The cost / the active 
expense ratio 

  Winners Losers 

2H 2017 3.27*** 4.90** 4.58*** 2.84** 5.20** 3.87*** 

1H 2018 3.71*** 1.96** 4.24*** 2.84*** 3.87*** 3.87*** 

2H 2018 3.27*** 4.08*** 4.58*** 4.24*** 4.90*** 4.58*** 

1H 2019 3.30** 4.24** 4.58*** 3.66** 3.30*** 4.58*** 

2H 2019 3.71*** 4.90*** 3.30*** 4.58*** 4.24*** 4.24*** 

1H 2020 4.58*** 4.90*** 3.87*** 3.71*** 4.58*** 3.71*** 

2H 2020 4.90*** 4.58*** 4.58*** 4.58*** 4.58*** 4.58*** 
*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively. 

Source: Own calculation. 

The lack of unambiguous outcome for cost persis-
tence of the cost divided by quartiles and cost persis-
tence for winners and losers can be explained by the 
shape of the distribution of the data. 

For total costs skewness is found positive except 
for three subperiods. It this case it means that more 
funds have costs below the average. Kurtosis is also 
positively skewed except for three subperiods. This 
means that most of the observations are centred 
around the average.  

Additionally, quartile coefficients of dispersion and 
coefficient of variation are also weak. All in all, a high 

level of concentration around the mean can have an 
impact on few winner-loser and loser-winner. 

For total costs minus management fees skewness 
and kurtosis are very similar. Both are positive. Consid-
ering two measures of variability, it can be stated that 
in this case it is much bigger than for total costs. 

Last but not least, for active expense ratio, the ob-
tained results are different than for total costs and total 
costs minus management fees. Skewness is found posi-
tive, but kurtosis is found negatively skewed. The quar-
tile coefficient of dispersion and the coefficient of varia-
tion are strong. 



 

Table 6: Descriptive statistics for total costs, total costs – management fees and active expense ratio 

Total costs 

Year Skewness Kurtosis Quartile coefficient of dispersion (%) Coefficient of variation (%) 

1H 2017 -0.085 -2.007 16 36 

2H 2017 -0.864 -1.616 13 35 

1H 2018 2.725 10.575 16 56 

2H 2018 -0.035 -0.053 14 36 

1H 2019 1.337 2.570 13 48 

2H 2019 1.302 4.125 12 43 

1H 2020 1.826 3.312 14 54 

2H 2020 2.824 9.329 17 62 

Total costs - management fees 

Year Skewness Kurtosis Quartile coefficient of dispersion (%) Coefficient of variation (%) 

1H 2017 2.952 7.712 74 234 

2H 2017 2.708 4.890 68 279 

1H 2018 2.806 5.593 58 216 

2H 2018 2.373 2.205 60 232 

1H 2019 2.443 2.599 62 261 

2H 2019 2.579 3.624 82 247 

1H 2020 3.911 14.845 70 363 

2H 2020 4.072 16.186 80 358 

Active expense ratio 

Year Skewness Kurtosis Quartile coefficient of dispersion Coefficient of variation (%) 

1H 2017 0.636 -3.259 64 81 

2H 2017 1.013 -1.108 55 78 

1H 2018 0.647 -3.010 63 80 

2H 2018 0.462 -3.653 59 76 

1H 2019 0.661 -3.059 57 77 

2H 2019 0.514 -2.908 50 63 

1H 2020 0.453 -3.744 57 68 

2H 2020 0.630 -3.366 47 72 

Source: Own calculation. 

The main goal of the study is to examine whether 

investment fund managers maintained costs similarly 

from period to period or they changed their level. The 
results obtained for mutual funds divided by the medi-

an revealed cost persistence. On the other hand, the 

result for mutual funds split into four groups (by quar-

tiles) do not support cost persistence. There were not 
enough winner-loser and loser-winner to calculate CPR. 

That is why another test was used in this study – 

Malkiel’s Z-test which indirectly confirmed that cost 

persistence existed. According to this test, the number 
of winners and losers is steady from period to period. 

 

The second objective of the study was to deter-
mine which kind of costs should be used to assess cost 
persistence. According to the outcome it can be stated 
that it is not possible to indicate which kind of cost is 
the best. Similar results were obtained for variously 
defined costs. From the investor’s perspective can be 
pointed out that the total costs should be used in as-
sessing cost persistence because it covers all costs and 
fees. 

Another conclusion drawn is that managers of mu-
tual funds keep total costs at the same level and so 
they are not likely to change over longer periods. 
Knowing that the costs are steady, investors can pay 
attention to the performance of the mutual funds. 
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