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Abstract

The paper focuses on costs and fees of privateqreashemes and formation of fee policy in

general by using the value chain approach. It agamines consequences of fee policy on
total savings in a private pension scheme and pexgoa sensitivity analysis of changes on

fees to the relative rate of savers” returns. Tine @f the paper is to express fee policy burden
of a variety of financial products provided in daefd contribution pension schemes. The
ambition of the paper is to solve the questioreefsignificance as the main determinant that
influences real added value of savings schemesided\by the private sector. This paper

identifies parameters defining a typical saver @hdrges paid during the period of saving.

Key words. defined contribution pension scheme, fee poliegukition, charge ratio.

1. Introduction

The structure and levels of pension fund fees apereses in the European industry is the
outcome of many years of evolving dynamics betwkmral European and cross-border
market participants, banks and other financial pobdlistributors, investor needs and their
behavior, and regulatory guidance. Many IOPS (i@gonal Organisation of Pension
Supervisors) member countries have reformed thédlip pension systems in the last three
decades. These reforms have, in some cases, impliadical shift from pay as you go
systems, (which have been rendered financially staguable due to rising life expectancies),
to mandatory fully-funded define contribution pemwsischemes. The fees and charges
imposed upon pension funds are of great interedtiamportance to pension supervisory
authorities as they have a significant impact anamount of retirement income delivered to
individuals, particularly in the case of define tdyution pension schemes. Yet
administrative fees are charged for services ifediht ways. The diverse charges and the
specific details involved in every single case makempossible to directly compare
administrative charges nationally and internatiynal

The adequacy of retirement income is a central gdbahll pension arrangements. In
individual account (defined contribution) privatension systems, retirement income depends
on accumulated contributions, the investment retwarned by these contributions and the
fees that are charged to individuals by the pengimviders. Contributions in mandatory
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private pension systems are usually stipulatectfiorm legislation. Therefore, accumulating
adequate savings requires high returns and low fees

Pension providers charge fees in mandatory indalidecount pension systems to cover
different kinds of operating costs. There are thstx of marketing the plan to potential
participants, collecting contributions, sending teimutions to investment fund managers,
keeping records of accounts, sending reports tdicgents, investing the assets and
converting account balances to annuities and paammgities.

This paper discusses fee structure and level ofgelsaapplied by pension companies
operating on private pension markets. On the amotipension payable from the pension
saving has a significant impact recovery rate ofirggs. Higher recovery rate ultimately
means greater accumulation of saver savings andraeee annuity pension. It is alco related
to the sustainability of the pay-as-you-go pensigstem.

Theory as well as some empirical studies suggbsislt % annual charges are likely to
reduce final pension pot on individual account beds by around 20 % on average over 40
year saving horizon (Whitehouse, 2000). Central Bastern Europe (CEE) countries which
implemented private define contribution saving sebe (DC pension scheme) have typically
relied on price controls to keep charges in ché€uk. paper attempts to fill the gap in our
knowledge and summarizes what is known on charges casts after the second pillar
introduction. We apply standard reduction in assgiproach suggested by several asset
management and pension finance seminal studies.

The objective of the paper is evaluation of feeiqgyoburden related to a variety of
financial products provided in define contributipension schemes. The ambition of paper is
to solve the question of fees significance as tlénndeterminant that influence on the real
added value of savings schemes provided by thatersector.

Analyzing the impact of fees applied in define cidmition pension schemes requires to
define the structure and level of particular feppli@d. Second task is to define a saving
scheme model which incorporates the fee structocepaesents expected value of savings
with and without the fees. Last part of the reseascto estimate the cumulative impact of
fees using charge ratio or sometimes called “redngch assets (premium)”.

To perform simulations using historical returns, apply a moving block historical
simulation method.

The paper is organized as follows. The next Se@idiscusses the knowledge drawn from
existing literature on fees and charges appligarivate define contribution pension schemes.
Section 3 presents fee structure and applied melbgy for examining the effect of fees
from the point of individual retirement account. cBen 4 discusses the emerging
understanding regarding impact of fees on a firalel of pension pot and presents
preliminary conclusions and emerging lessons.

2. Literature Review

The basic assumption for pension reforms in Cerinal Eastern Europe (CEE) countries
was, except to lower the pressure on public payoasgo (PAYG) schemes, that it would
prove more attractive to the contributors, who wiobé more willing to contribute to their
own funds than to the public system (Dobronogov ahdrthi, 2005). The costs of
administering individual pension accounts may lghhespecially in systems which are fairly
decentralized and operate on the lines of thelriétaincial services industry (Murthi et al.,
2001). When passed on as fees, high costs mayastiblyy lower the return on pension
saving, thus reducing the attractiveness of therskgillar and, in the extreme, exposing
individuals to poverty in old age. In addition, rmaecond-pillars provide some form of
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public guarantee (e.g. through a minimum pensioa minimum rate of return provision), so
costs and fees affect the size of governmentsingent liabilities.

There are a number of publications that examine fiee individual account define
contribution pension schemes around the world (@/bitehouse, 2000; Dobronogov and
Murthi, 2005). Two important conclusions can bewdrdrom the results of these studies. One
is that significant economies of scale may be @ghin the administration of pension funds,
and the other is that there are large differennefe@s across countries and pension plans.
Given the significant fee differences across panfimds and the huge cumulative impact of
additional charges, reduction of accumulated chgiia to the fee policy implied by pension
providers should receive more attention. The pdpes not present details of the reforms or
the functioning of the define contribution pensgrhemes in particular countries; rather it
focuses on drawing conclusions regarding chargdscasts. We follow the literature and use
the term “charges” or “fees” to refer to costs pail savers for the administration and
management of their second-pillar individual retient saving accounts.

2.1 Fee Structure of Private Defined Contribution Bnsion Schemes

Generally speaking, fees applied in the asset tnglaan be either fixed or variable. Fixed
fee is characterized by the fact that the pricesdoet depend neither on the level of
contribution nor on the fund. One of the advantagfexed fee is that the price is easy for
savers to understand and compare, and, as the amollected by pension companies
increases with the number of contributors. Howethas, design is considered to be regressive
and, consequently, elicits a negative effect onkexs with lower incomes, as it is impossible
to generate cross subsidies between subscribenshigher income and those with lower
income (Yermo, 2005; Tapia and Yermo, 2008). Vdeatees may take the form of a
percentage of the flow, of either payments or dbuations, or of the stock, as a percentage of
the amount managed or as a percentage of the civeuasets turnover. Variable fee on the
flow (usually shown as a % of contribution or acelaed assets) is the most common and is
found in most of private define contribution schemaealyzed in our paper.

Variable fees charged to the contribution keepractirelationship with collection fees and
guarantee an even flow of revenue for pension compaHowever, the main criticisms of
this type of fee are that it generates a lack oémives for better investments and punishes
heavily those savers with high levels of contribn§. Additionally, pension companies do not
collect revenues from people who do not contribbte, pension companies would still have
to bear the cost of administering these peoplersidu Variable fees tied to the value of
savings accumulated on individual retirement acténlfow the same advantages for pension
companies, while at the same time equally impacsiagers based on their value of saving
account.

A performance fee is commonly calculated as a peage of investment returns, either
over realized or unrealized excess returns (or)badthe rationale for performance fees is that
they provide an incentive for professional fund agers to generate positive excess returns.
Performance fees therefore typically create a skeweall option like — incentive structure.
As the professional manager typically only profitsm positive excess returns but do not
suffer from losses, it may incentivize to take esstee risks to generate high returns
(Goetzmann et al., 2003).

Additionally, pension companies may also charge f@es when workers transfer their
individual accounts to another pension companyt Eees may be fixed or operate on a
sliding scale with loyalty being rewarded with lawfees on exit (Yermo, 2005; Tapia and
Yermo, 2008).
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The structure of fees adopted in the countries unde analysis is fairly complex; however
there are similarities in the technical calculatialbowing us to compare their impact.
Countries typically permit a range of fees and gharincluding:

a) up-front fee (entry fee, contribution fee);

b) management fee (asset management fee);

c) custodian fees;

d) fee on investment returns (performance fee);

e) exit fees (switching fees, redemption fees);

We are aware of limitation of the presented listd amderstand that this is not the
comprehensive list of fees that can be appliedha grivate define contribution pension
schemes. For a more literature presenting typésest we refer to Yermo, (2005), Tapia and
Yermo (2008) or Hernandez and Stewart (2008).

Most of the CEE countries, including Slovakia, hagtablished maximum limits on the
fees that pension funds can charge to ensure thatnstrative costs do not reduce the
retirement income of participants. The problem va#t maximum limits on fees is the risk
that governments set the wrong ceiling. Too higlmat would be ineffectual. Too low a
ceiling might mean that fund managers could notecotheir costs. This will restrict
competition and choice. It could even lead to thitufe of weaker providers, undermining
public confidence in the system (Tapia and Yern@®&). There is also evidence that charge
ceilings can become de facto charge minima as waiks implies that price competition,
beyond meeting the regulatory requirement, mightlitmted, at least in the short term.
Understanding this regulatory risk in setting fewits is one of the areas of our research
interest.

2.2 Impact of Fees on Accumulated Savings

The amount by which the accumulated savings areceztlis known as the charge ratio.
Charge ratio measures the impact that any typelwirastrative charge can have on the final
balance (for example after 40 years) of an indigldietirement account compared to the
hypothetical amount of savings that could be ole@iii no administrative fees were charged
at all (Hernandez and Stewart, 2008). This mealsasebeen used to compare administrative
charges in Latin America and in other countrieshvgtivately managed retirement savings
accounts (Whitehouse, 2000).

The other comparative indicator referred to in tt@port is the equivalent fee rate. This
measure is related to the charge ratio but stegemhaannual ratio for comparative purposes.
The relationship between these two measures isrshowigure 1, which compares in the
horizontal axis the charge as a percentage ofsagzeteduction in yield) and in the vertical
axis the charge ratio (or reduction in assets)clvishows the effect this charge would have
on the final pension value (the charge ratio).

Figure 1 shows that even low charges on assetd bpibver the long period of a pension
investment can reduce the pension value substgnfralr example, a charge on assets of 1 %
can reduce the value of the pension by around ZW#tehouse, 2001). However, we claim
that taking into account the fee structure andreistic aspect of some charges (especially the
success fee), charge ratio is higher than origirtatbugh.

We also assume that the slope of curve is not eenes originally presented by
Hernandez and Stewart (2008). Having in mind thpaich of particular fees on accumulated
savings, if management or success fees play dotrokenin a pension provider fee structure,
we claim that the curve is convex (see also Selddvnzek, 2013).
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Figure 1 Relationship between charge ratio andvedgnt fee
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Another aspect of fees is their impact on econdrettavior of agents. While the behavior
of asset managers under the different fee strucsugeiite known, behavior of demand side
actors is usually tied to the taxation theory. Tagory recognizes the income substitution
effect (see for example Sebo et al., 2014). Urlteetfect, saver is motivated to avoid the tax
by substituting the higher taxed goods by loweethsubstitutes. This behavior should be,
however, considered suboptimal for saving sche®ebd and Virdzek, 2013).

Income effect is directly tied to the decreasingeleof accumulated savings. Taking into
account cumulative effect of charges, the ovenalpact of applied fee structure could
decrease the accumulated savings to a level ctogpewverty. However, these wider socio-
economic aspects should be analyzed in a conneictitve default options set in legislature.
In our study, we do not pay attention to this digant aspect of private define contribution
schemes and refer to many existing studies ontdipis (see for example Salou et al., 2012;
Sebo et al., 2014).

3. Research Methodology and Data

Analyzing the impact of fees applied in define cidmition pension schemes requires to
define the structure and level of particular feppli@d. Second task is to define a saving
scheme model which incorporates the fee structncepaesents expected value of savings
with and without the fees. Last part of the redeascto estimate the cumulative impact of
fees using charge ratio or sometimes called “rednch assets (premium)”.

In our research, we compare impact of these feesdpted in table 1) on total savings.
We are aware of changes in fee structure and lefvébes during last 10 years. For our
research, we used the most recent fees identifiede national legislation. Table 1 presents
the fee structure applied by pension funds prosgideSlovakia in 2016.

Table 1: Fee structure of pension funds provideysllar 11

Fee structure Size
Management fe¢F™) 0,30 % p.a. of AuM charged daily
Depository feg(FP) 0,035 % p.a. of AuM charged daily
Performance fe@-") 10,00 % HWM principle (High-Water Mark)
Entry fee(FF) 1,00 % of new contributions

Source: the authors.

Further, we design a model of saving scheme, wihedesidual as well as policy
parameters are set. Individual parameters are ctethéo the defining the level of salary used
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as a contribution base and level of monthly contrdmns. Even if we understand the random
nature of income influenced by permanent and ttarsshocks, for comparison and in order
to control for impact of fees, we used static inpatiables for life-cycle income path.

In order to define retirement wealth in form of aewlated saving$S,) we have created
a savings model were an individual deposits onoc®ath az,-part of his monthly salary,
adjusted for impact of entry feg&") to a pension fund for a period of(1,...,T) The
budget-constraint equations read as follows:

— V\l(+1rt+1
§.= §( (1) + 2% (1)

t
where r (t,t +1) are the net after management, custodian and peafure (if applied) fees
monthly returns of pension fund in the time intérjtat +1) .

Gross monthly returngr) are generated using 96,5 years of daily histodegh on equity
returns in US. The data for historical equity regifor Dow Jones since January 1900 till
June 2016 were retrieved from the Federal Reseomndinic Data database of Federal
Reserve Bank of St. Louis (FRED, 2016).

However, the returns are presented as “net of fedsith means that we have to calculate
the fess that are applied directly to the valu¢hefassets under management of a respective
pension fund. These ongoing charges cover manadeieerand custodian feg""°)and
performance fe@"). In order to express the impact of ongoing feeshenvalue of savings,
we can simply reduce the monthly return by ongdees charged to the pension fund assets.
If the pension fund assets are redistributed bynilm@ber of issued pension units, that the
impact of ongoing management fees (management astbdian) on a monthly return
(change in the value of one pension unit) can Ipeessed as follows:

M;:D M + D
rt': = rts —% (2)
wheren” is 12 representing months per year for which éterns are generated.

The last fee that is usually applied is a perforoeaiee. This fee rewards the pension fund
manager for achieving positive returns if certabmditions are met. If the return for a tested
period is negative, than the success fee usuallgled. If the return for a tested period is
positive, performance fee can be charged by pensiod manager. To calculate the
performance fee, we need to create additional bleriaccommodating the value of pension
fund assets. Pension fund assets are distributétdondual retirement accounts based on the
number of pension units. Each pension unit is etallion a periodical basis, which gives a
current (or accounting) value of pension ul@VPU). Logically, the value of one pension
unit is than subject to achieved investment retam ongoing fees. Formula for the returns
after ongoing fees and impact of performance(fé¢ can be calculated as follows:

FM;D

I
rF = t

t M;D
1+(Fp(cvpuﬂa+;F )_@J
maxCVPU,_,
where maxCVPU,_,, represents the maximum (highest) valueCMPU looking m periods
backward. In our analysis, parameteis set to 36 months (3 years).
In order to express the impact of fee structuraaumulated savings, we adapt two ratios:
1. Total Fee Ratio (Paid fees as a % of final valuaagumulated assets);

2. Charge ratio (Final value of accumulated assetsowitexistence of fees divided by final
value of accumulated assets with the existenceeas)f

3)
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To perform simulations using historical returns, amgply a moving block bootstrapping
(MBB) method (Vogel and Shallcross, 1996). The dadea of the block bootstrap is closely
related to the i.i.d. nonparametric bootstrap. Bgitocedures are based on drawing
observations with replacement. In the block boafstrinstead of relying on single
observations, blocks of consecutive observatioms daawn. This is done to capture the
dependence structure of neighbored observations. mbthod allowed us to overcome the
problem with capturing close relations among imndiat bond returns, and many other
macroeconomic parameters influencing other parthefmodel (life-cycle income) during
the whole savings period. It has been shown thatapproach works for a large class of
stationary processes. The blocks of consecutivereasons are drawn with replacement
from a set of blocks. By construction, the bootsttame series has a nonstationary
(conditional) distribution.

The moving blocks bootstrap is a simple resampéigprithm, which can replace the
parametric time series models, avoiding model sele@and only requiring an estimate of the
moving block lengthlj. In our case, the block length {s 40 consecutive years, i.e. the full
career and saving (investment) horizon of an imdigl saver. For each unit of a block
bootstrap, a vector of variables is defined. Pglleonsecutive block of data out from the
database of 94 years of monthly data of varialdash block K) than consists of variable
observationgX, ,,), ] =1,....] . Then the simulation is performed for each blodk I total
we have performed 1000 simulations for each ofndeficountry specific fee policies using
the same blocks and simulation sequences (simnlageds). Simulations are performed in
the MS Excel environment using Palisade @RISK sariéwallowing us to define the model
and control for additional input variable.

In order to control for impact of fee policy oniadl value of savings, we assume that a
hypothetical saver contributes for a 40-year longrkiwmg carrier uninterruptedly. The
monthly wage(w,)is growing by CPI index and the contributi¢n)is at 4 %. At the same
time, we assume that a saver continuously savehdnselected fund and performs no
switching during the saving period.

The results are presented in form of histogram®revthe impact of fee policy applied to
the final value of savings is presented in forncludrge ratio using formulas above.

4. Results and Discussion

The results are presented according to analyzedifispéee policies. We conclude that
under the defined methodology, the proportion oid piges on accumulated assets, and
respective charge ratio, varies significantly wittean of 15,82%, 28,84% respectively.
Detailed results are presented in Figure 2.

One can see the vastly different distribution whensidering two approaches. Leptokurtic
distribution skewed to the right when considerihg paid fees as a % of accumulated assets
is in a steep contrast to the charge ratio disivbu The difference in values and distributions
can be analyzed further by looking at particul@sfésee Table 2).

Interesting finding is the impact of performance fen a total amount of accumulated
assets, where it surpassed even the managemet¢deged to have the highest impact. On
the other hand, performance fee is highly sensitivthe returns and if the portfolio returns
would assume different distribution of returns, aup of performance fee would differ
significantly. More detailed analysis using senddi tests is required to understand the
dependence of performance fee on other aspectsrdikirns” distribution, reset perioah)(
and length of saving period (see suggestions ofZawnn et al., 2003).
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Figure 2: Paid fees and respective charge ratio
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Source: the authors.

Table 2: Impact of particular fees on accumulatstts

Output Min Mean Max 5% 95%
Paid fees as a % of accumulated assets  11.42%  95.8438.98% 11.55% 25.93%
Charge ratio 21.49% 28.84% 39.22% 22.32% 37.77%
Management fee 1.96% 4.14% 8.49% 2.39% 6.46%
Depository fee 0.20% 0.41% 0.85% 0.24% 0.65%
Performance fee 6.74% 10.75% 28.02% 7.44% 18.36%
Entry fee 0.19% 0.54% 1.62% 0.24% 1.12%

Source: the authors.

Further on, we analyzed the impact of particulasfen a final value of accumulated
assets. We have controlled for particular fees tmstled their impact on final value of
accumulated assets using the ratio of paid fees %sof final value of accumulated assets
(Yusof and Ibrahim, 2013). In order to test the &tipof particular fees, we used the uniform
probability distribution, where the level of managmt fee was set between 0 % and 2 % p.a.
Similarly, we used the uniform probability distriimn for the performance fee with minimum
set at 0 % and maximum at 20 % p. a. Uniform distion was also used for the entry fee,
where the level of charges was set between 0% #ndf 2iew contributions. Finally, we than
analyzed the cumulative effect of the fee structwieere all fees have been applied using
uniform distribution. We exercised 10000 simulasiomsing MBB method for generating
monthly returns.

Our analysis shows that even if a uniform distidnutis used for randomly generating
level of particular fees, their impact is not umifdy distributed. The only uniformly
distributed impact of fees could be seen by Ergeydnd using the Charge ratio to analyze the
impact of fees. Logically, uniform distribution @ntry fee impact on final accumulated
savings could have been expected, which provesdldity of the model and ability of the
Charge ratio to explain the real impact of feesocumulated savings.

Management fee type, e.g. the type of fee applied cegular basis based on the value of
savings (NAV), has significantly higher impact orsaver’s savings regardless of a pension
fund performance. It means that even a marginahgdan management fee will have a
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significant impact on the total value of savingseki& contribution fee does not have such a
significant impact on savers savings as a managerfen Every small change of
management fee has influenced and advised on dicigw change on accumulate savings.
Other fees can trustee of the pension fund used &sol for competitiveness, because
significant changes levy down will not affect sifycently the saver savings.

Table 3: Paid fees and charge ratio

Mean Median  Std.Dev 5th 95th Skewneksirtosis

MANAGEMENT FEE

Total Fee Ratio 14,177%12,532% 10,097% 1,213% 33,319% 0,8321 3,3537

Charge ratio 26,679%25,365% 16,843% 2,344% 55,291% 0,2809 2,1054
PERFORMANCE FEE

Total Fee Ratio 10,969%10,068% 7,705% 0,966% 24,466% 1,1015 5,1082

Charge ratio 19,204%17,844% 12,769% 1,677% 42,801% 0,5493 2,6597
ENTRY FEE

Total Fee Ratio 0,3478%0,2762% 0,2926% 0,0266% 0,9439% 1,4906 5,5920

Charge ratio 1,0135%1,0101% 0,5891% 0,0999% 1,9368% 0,0140 1,8002
CUMULATIVE EFFECT

Total Fee Ratio 25,79% 24,06% 13,48% 7,05% 38,04 0,9175 4,5249

Charge ratio 48,65% 46,79% 23,24% 13,92% 90,18%5008 3,0573

Source: the authors.

The second finding is that widely used Total ExgeRatio (Total Cost Ratio) as a ratio
for expressing the fees paid on an investment toutgo be a misleading indicator. We have
used similar approach when calculating Total FegoRhat presents the impact of fees on
accumulated assets (savings) over the 40-year gsdwnizon. However, Total Fee Ratio
omits the cumulative effect of charges over timal dhus does not take into account
unrealized performance due to the existence of fElesrefore, using Total Fee Ratio as a
similar indicator to Total Expense Ratio or TotasC Ratio can significantly underestimate
the real impact of fees on the final value of inwent (accumulated assets).

Conclusion

Results of the analysis suggest that the detritoesdvers is even bigger than the findings
of Hernandez and Stewart (2008). So we concludel¥taof fees (equivalent ratio) applied
on the NAV (AuM) on an annual basis exceeds sigaiftly Hernandez and Stewart (2008)
proclaimed charge ratio of 20 % over the 40-yeavsng period. Detailed sensitivity analysis
of particular fees presents management fee withifeignt impact on the savings.

Another interesting approach would be continuingthwinvestigation of mutual
relationship among various fees and returns. Waatointend to replicate existing studies
which cover the asset management side (for exaAlgeeand Ferruz, 2012), instead we plan
to investigate the demand side and policy implaretifor the political risk associated with the
existence of second pillars in CEE countries.

Acknowledgements

This work was supported by the Slovak Research @edelopment Agency under the
contract # APVV-0465-12, the Scientific Grant Agerat the Ministry of education, science,
research and sport of the Slovak Republic and tbea® Academy of Sciences under grant

52



International Scientific Conference FERNSTAT 2016
Banské Bystrica, Slovakia 22 Sep 20P3 Sep 2016

VEGA # 1/0669/14, the Cultural and Educational Gragency of the Ministry of education,
science, research and sport of the Slovak Repubtier grant KEGA # 007UMB-4/2014.

References

[1]

[2]

[3]
[4]

[5]

[6]
[7]

[8]

[9]

ALDA, M., FERRUZ, L. 2012. The role of fees in pés fund performance : Evidence
from Spain. In Czech Journal of Economics and FieaR2012, vol. 62. no 6, pp. 518-
535.

DOBRONOGOV A, MURTHI M. 2005. Administrative feesié costs of mandatory
private pensions in transition economies. In Jduoh&ension Economics and Finance,
2005, vol. 4, no 1, pp. 31-56.

GOETZMANN, W.N. et al. 2003, High water marks, budnal of Finance, 2003, vol. 58
no 4, pp. 1685-1717.

HERNANDEZ, D. G., STEWART, F. 2008. Comparison okts and fees in countries
with private defined contribution pension systet@PS Working Paper No. 6. [cit.
2016-07-29] http://www.oecd.org/site/iops/41269iT..

MURTHI, M., ORSZAG, J. M., ORSZAG, P. R. 2001 Adnsinative costs under a de
centralized approach to individual accounts: lesstmom the United Kingdom. In
HOLZMANN, R., STIGLIZ, J. (eds.) New ideas aboutl @ge security. Washington, DC
: World Bank, 2001.

SALOU, J. M. et al. 2012. Pension markets in fodearis : OECD. [cit. 2016-07-29]
http://www.oecd.org/daf/fin/private-pensions/PemdiarketsinFocus2012.pdf

SEBO, J., SEBOVAL., VIRDZEK, T. 2014. Challenges in Slovak PAYG aBC
schemes. In SZCERWSKI, M. et al. (eds.) Social security systems : iAgh the
challenges of demographics and markets. Rozrmaozna University of Technology,
2014, pp. 71 - 87.

SEBO, J., VIRDZEK, T., 2013. Dismantling the mytasout the pension funds’
performance from the savers perspective. In SZQER, M. (ed.) Pension reforms -
comparison and evaluation. Poand&ozna University of Technology, 2013.

TAPIA, W., YERMO, J. 2008. Fees in individual acabypension systems : A Cross-
country comparison. [cit. 2016-07-29] http://wwwcdeorg/finance/privatepensions/
41488510.pdf

[10]VOGEL, R. M., SHALLCROSS, A. L. 1996. The movingobks bootstrap versus

parametric time series models. In Water Resoureese&tch, 1996, vol. 32, no. 6, pp
1875-1882.

[L1]WHITEHOUSE, E. 2009. Pension during the crisis pa&tt on retirement income

systems and policy responses. In Geneva PapersistnaRd Insurance — Issues and
Practice, 2009, vol. 34, no. 4, pp 536-547.

[12]WHITEHOUSE, E. 2000. Paying for pensions : An intgional comparison of

administrative charges in funded retirement-incaystems. In FSA Occasional Papers in
Financial Regulation. [cit. 2016-07-29] https://apb.uni-muenchen.de/14171/1/
MPRA_paper_14171.pdf

[L3]WHITEHOUSE, E. 2001. Administrative charges forded pensions : Comparison and

assessment of 13 countries. In Private Pensionef@gst Administrative Costs and
Reforms, Private Pensions. Paris : OECD, 2001.

53



International Scientific Conference FERNSTAT 2016
Banské Bystrica, Slovakia 22 Sep 20P3 Sep 2016

[14] YERMO, J. 2005. Private pension provision : An OE@Bw. In Geneva Papers on Risk
and Insurance — Issues and Practice, 2005, voh@@}, pp 535-541.

[15]YUSOF, S., IBRAHIM, R. I. 2013. Impact of actuaredsumptions on pension costs : A
simulation analysis. In Proceedings of thé" 2@ational symposium on mathematical
schiences (SKSM20) : Research in mathematical segerA catalyst for creativity and
innovation, 2013, vol. 1522, pp 1105-1110. ISBN 973354-1150-

54



