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In the article the methodical approach to determining the projected real return on investment related to a private
pension funds (PPFs) is proposed. The technique involves variant calculations and allows maximization the real
return of investor based on the variation of input parameters. The first stage involves building the model for forecast
investments in PPF, taking into account compound interest. At the second stage, the calculation of periodic pension
benefits is based on the forecast rate of return. At the third stage, an investor, based on the model, can perform
the inverse operation — to determine the return on investment without taking into account inflation, using the mon-
ey-weighted rate of return, based on NPF’s proposal for payments. At the fourth stage, the real return on investment
is calculated taking into account the inflation rate. The criterion for the choice of investment conditions is the maxi-
mum real return on investment. The capitalization rate is compared with the risk-free rate.

Keywords: investments, private pension funds, pension provision, profitability assessment, capitalization rate,
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Kpusa cuctemu gepxaBHOrO NeHCIHOro 3abe3neveHHs B YkpaiHi il pO3BUTOK HEAEPXXaBHOrO MEHCIAHOMO 3a6e3-
MeYeHHs1 pPobNATb akTyanbHOK NPo6/eMy BM3HAYEHHSI KPUTEPIiB BUOOPY iIHBECTOPOM HeAEepXaBHOrO MEHCIAHOro
doHay (HM®) i ymoB iHBECTYBaHHA. OAHMM 3 HaBaXKNMBILLUX KPUTEPIIB € PiBEHb peasibHOI CTaBKK kaniTanizauii
BK/1af€Hb Y NEHCIAHWA hoHA. 3 ypaxyBaHHAM LibOro, METO CTaTTi € PO3po6Ka METOANYHNMX MiAXOAIB A0 BU3HAYEH-
HS | MakKcMMmi3aLii peasibHOT MPOrHO3HOT AOXIAHOCTI IHBECTWLIN 3 nornsgy BknagHuka y HM®. OcHOBO fOCAIgKEHHS
€ HayKOoBi Mpauj 3 NuTaHb (OYHKLioHyBaHHA HIM®, MeToaonoris iHBECTULIIHOTO MEHEKMEHTY, METOAMYHI 3acaau
(hiHaHCOBOT MaTemMaTuki (KOHUENLis BapTOCTi FPOLLE Y Yaci, HapaxyBaHHA CKNagHWX BiACOTKIB, ANCKOHTYBaHHS,
ypaxyBaHHS iH(pALUIT), METOZ BapiaHTHUX PO3paxyHKiB. Y cTaTTi 3anponoHoBaHa MeToAmka BU3HAYeHHS peasibHOI
[OXiAHOCTI iHBECTULI/, NOB'A3aHMX 3 iHBeCTyBaHHAM y HI®, sika Bkovae yotmpu etanu. Mepwunii etan nepeaba-
yae nobyaoBy MoAeni NPOrHO3HUX NEPIOANYHMX BKNAAEHb Y NEHCIMHIA DOoH 3 ypaxyBaHHSAM CKNagHUX BigCOTKIB.
Ha gpyromy eTani 34iCHIOETLCA PO3PaxyHOK MEPIOAUYHMX MEHCIAHMX BUMNIAT HA OCHOBI MPOrHO3HOMO MOKAa3HWKa
[JoxigHoCTi. Ha TpeTboMy eTani iHBeCTOp Ha OCHOBI MOZE/i MOXe BUKOHaTW 3BOPOTHY OnepaLito — BUSHAUUTU Npu-
BYTKOBICTb iHBECTUL,i 6€3 ypaxyBaHHS IHNSALIT, BUKOPUCTOBYHUM 3BaKEHY IPOLLOBY NPMOYTKOBICTL, HA OCHOBI NPO-
nosuuii HMN® no Bunnatax. Ha yeTBepToMy eTani po3paxoBYETbCA peasibHa A0XiAHICTb iHBECTULA 3 ypaxyBaHHAM
Temny iHdpnsAuii. Kputepiem Bnbopy iHBectopom HIM® i yMOB iHBECTYBaHHS € MakCyMaslbHa peasibHa A0XiAHICTb
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iHBecTuMUjin. OTpMMaHa cTaBka KaniTasisauil NOpIBHSAETbCA 3 6E3PM3NKOBOID CTaBKOK. MeToamka nepenbayae Bu-
KOHaHHS BapiaHTHUX pO3PaxyHKIB i 403BOSE MAKCUMI3yBaTV peasibHy AOXiAHICTb iHBECTOpPA Ha OCHOBI BapitoBaHHS
BXi4HUX MapameTpiB — NepPIOAiB BKNAAEHHS TPOLLEi | OTPUMaHHS MEHCIT, NepPioANYHOCTI 1 CyMU IHBECTULH, piBHA
6aXaHWX NEHCINHUX BUNIaT. MpakTuyHa UiHHICTb NiAXo4y Nossrae y MOX/MBOCTI 3p06MTM NPOrHO3 peasibHOT foXia-
HOCTI iHBECTUL,iIA 3 MOrNs4y IHBECTOPA, Ha OCHOBI MPOLLOBMX NOTOKIB, NOB'A3aHMX 3 BKNageHHAMN y HID i neHciiHu-
MW BUNNaTamu, 3 MeToro Bubopy HIM® i ymoB iHBECTYyBaHHS.

KnouoBi cnoBa: iHBeCTuLji, HeaepXXaBHi NeHCiHI QoHAN, NEHCIiHE 3a6e3neyYeHHsl, OLjiHKa AOXiAHOCTI, CTaBKa
KaniTanisauii, (hinaHcoBa maTematuka.

B cTatbe npefnaraeTcs METOAMKA ONPEAeSeHNs NPOrHO3HO peasibHOl JOXOAHOCTM MHBECTULIMIA B HETOCYAap-
CTBEHHbIE NEHCUOHHbIE (hoHABI (HM®). MeToauka BKOYAET BAPUAHTHbIE pacyeThl 1 NMO3BO/ISIET MaKCUMU3NPOBATb
JIOXOJHOCTb MHBECTOPA 3a CYET U3MEHEHMSA BXOAHbLIX NapaMeTpoB. Ha nepBoM aTane cTPoUTCA Mogeflb NporHosa
UHBECTULWMIA B HI® ¢ y4eTOM CNOXHbIX NPOLIEHTOB. Ha BTOPOM aTare paccuuTbiBAKOTCS NEHCHOHHBIE BbiNAaTbl Ha
OCHOBE MPOrHO3HOI AOXOAHOCTU. Ha TpeTbem aTane WHBECTOP HA OCHOBE MOENN MOXET BbINOMHUTL 06PaTHYIO
onepaLuio — onpeaenuTb J0XOAHOCTb VHBECTULWIA 6e3 yueTa MHANALMM, UCTIOMNb3YS B3BELLEHHYIO AEHEXHYIO f10-
XOfIHOCTb, Ha OCHOBe MpeasioxeHust HM® no Bbinatam. Ha 4eTBEpPTOM 3Tarne PacCUNTLIBAETCS [JOXOAHOCTb MH-
BECTULMIA C YYETOM YPOBHSI MHCAALMU. KpuTeprem BbiGopa YCoBWiA MHBECTVPOBAHUS SIBASETCA MakCUMasibHast

peasibHasi oTAa4a oT BAoXeHuin. CTaBKa kanuTanm3auum CpaBH1BaeTcs ¢ 6E3pPMCKOBOI CTaBKOIA.
KnioueBble cnoBa: UHBECTULMN, HEFOCYapPCTBEHHbIE MEHCUOHHbIE (DOH/IbI, TEHCMOHHOE 06ecneyeHne, oLeHKa
[IOXOIHOCTY, CTaBKa KanuTtasmsauum, MHaHCOBasi MaTemaruka.

Formulation of the problem. The crisis of the
state pension system in Ukraine and development
of the non-state pension segment make it very
important to determine the criteria that an investor
can use to select a private pension fund (PPF) and
investment conditions. One of the most important
criteria is the level of the real capitalization rate of
investments in PPF. Therefore, an important task
is to develop methodical approach to determining
and maximizing the real projected return on invest-
ment from the point of view of a PPF investor.

Analysis of recent research and publica-
tions. The largest pension funds in the world
were studied by the Thinking Ahead Institute
in a Joint study with Pensions & Investments
[1, p. 7]. Funds from the Asia-Pacific region have
shown the largest growth in recent years. The
share of Latin America, Africa and Europe has
also increased. Despite the declining share of
North America, it remains the largest region in
terms of value and number of funds.

The dynamics of growth of pension fund assets
is also considered in the OECD study Pension
Funds in Figures. Private and corporate funds
accounted for a total of 32 % of assets [2, p. 1].

In [3] the mechanism of PPFs and their types
are considered. Defined benefit (DB) finds guar-
antee a certain amount of pension, for example,
as a percentage of wages before retirement. But
since the future is unknown, it requires many
assumptions: life expectancy, wage growth and
future inflation. If the assumptions are not jus-
tified, the size of the fund's assets may differ
from the size of its pension liabilities. Therefore,
investment risks are borne by the sponsor, not
the investor. In recent years, the popularity of DB

funds has been declining, while there are more
defined contribution (DC) pension funds. They
have a certain amount of contributions, and each
investor receives as much as his investment
account will earn. Therefore, the sponsor usually
offers investors a choice of several investment
strategies or managers. But in fact the invest-
ment risks will be borne by the investor.

In the work of O. V. Martsenyuk-Rozaryonova
& O. A. Ozvenchuk the state of private pension
provision in Ukraine is analyzed [4]. The article
by M. O. Konina & K. H. Reha identifies the main
obstacles to development and ways to overcome
them in Ukraine [5, p. 653]. Sections of some publi-
cations are also devoted to this issue, for example,
in the work of S. O. Kropelnytska, T. V. Solodzhuk
[6, p. 159], a few complex studies, for example, an
article by N. A. Tsikanovska, which contains the
classification of PPFs [7, p. 67].

Some aspects of the analysis of PPFs and
their profitability were paid attention by such
researchers as S. M. Prilipko, R. P. Boychuk
& S. V. Glibko [8, p. 223], T. O. Khlybova &
K. P. Chernenok [9, p. 487], Yu. V. Sokorinsky
[10, p. 135], I. E. Janul [11, p. 26] and others.

Selection of previously unsolved parts
of the problem. According to the analysis of
sources, scientists consider mainly the types
of classification of PPFs, the problems of their
development and methods of overcoming these
problems. But there are no methodological
approaches to determine and maximize the pro-
jected real return on investment in PPFs, which
is an important task for investors.

Formulation of the goals of the paper.
The article develops a methodical approach to
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determining and maximizing the projected real
return on investment in private pension funds
from the point of view of investor, based on the
variation of different investment conditions.
Presentation of the main research mate-
rial. As of March 31, 2020, 63 PPFs were regis-
tered in Ukraine, among which it should be noted:
Corporate Pension Fund of the NBU, Corporate
Pension Fund of Ukreximbank, Open PPF Pri-
vatFund, OTP Pension, Reliable Perspective,
Pension Capital, Ukrainian Pension Union, Pen-
sion Savings Fund, Free Flight, Initiative Ukrain-
ian Pension Contract, Golden Autumn, Decent
Life, etc. The total value of PPFs’ assets as of
March 31, 2020 amounted to UAH 3,106.5 mil-
lion. More than 878.3 thousand people are par-
ticipants of PPFs. Funds are actively fulfilling
their main purpose and paying pensions to par-
ticipants. As of March 31, 2020, PPFs paid more
than UAH 986.7 million in pensions [12].
Non-state pension funds, which received the
highest returns (TOP 10), are shown in Figure 1.
As can be seen from the data, the yield of the
TOP 10 non-state pension funds ranged from
8.23 % to 17.25 %, i. e. the variance of return
was very large.
How much a depositor will save for retire-
ment depends on where and how successfully
the asset management company will invest the
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money. If the asset management company pur-
sues a prudent policy and chooses highly profit-
able instruments, the capital of PPF participants
may increase significantly.

The amount of pension contributions is deter-
mined by the depositor and it can be fixed. Each
fund offers different conditions. Sometimes to
change the size or «freeze» contributions you
need to notify the administrator in a month. In
addition, the fund has the right to set a minimum
limit — for example, pension contributions of at
least 10 % of the minimum wage.

The frequency is also different: once, once
a year or six months, quarterly, monthly. Some
funds allow clients to suspend contributions for a
long period, others may exclude participants for
inactivity and pay money after the client reaches
retirement age.

An important criterion for choosing a PPF is
profitability, taking into account the duration of
the investment with a horizon of 10-40 years,
so it is important stability and reliability in the
long-term aspect, rather than high instantaneous
profitability. High income is directly associated
with high risk.

Usually PPFs offer the investor to choose the
period of investment and pension and the amount
of periodic investments or the projected level of
payments. An important task of the investor is to

9,16%
10,24%
10,57%
10,93%
12,32%
12,36%
16,03%

17,25%
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Figure 1. TOP 10 non-state pension funds received the highest yield in 2020, %

Source: compiled by authors based on data of the Ukrainian Association
of Pension Fund Administrators
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forecast the real return on investment based on
cash flows associated with investments in PPFs
and pension benefits. The following methodi-
cal approach is proposed to determine the real
return on investment associated with investing in
PPFs, which includes four stages.

At the first stage, it should build an Excel
model of forecast periodic investments in the
pension fund. Interest is accrued by the pension
fund on the basis of compound interest. Con-
sider this as an example: a 45-year-old person
plans to contribute to a private pension fund for
at least another 10 years. The amount of monthly
pension contributions is UAH 2,000. Itis planned
to receive a pension for 20 years. The average
projected annual return on pension assets in a
private pension fund is 13 %. We calculate the
amount of investor's investments based on the
forecast level of profitability of the selected pri-
vate investment fund (Table 1). Calculations are
made on an annualized basis. The accumulated
amount at the end of the 10th year will be: UAH
499,543.60.

In the second stage, the calculation of peri-
odic pension payments is based on the forecast
money-weighted rate of return (MWRR). This
type of rate is used by investment funds, when
the time of deposit and return of funds are deter-
mined. Based on the predicted MWRR of 13 %,
in the Table 2 the forecast periodic pension pay-
ments to the depositor are defined.

The estimated annual amount that will be paid
to the investor by the pension fund for 20 years is
UAH 116,478.72. The total amount that will be paid
to the investor by the pension fund for 20 years is
UAH 2.329574 million. Every month the investor
receives a pension from PPF UAH 9,707.

At the third stage, knowing the proposed
PPF level of annual investment and pension

payments, the investor can determine return
on investment in the pension fund without tak-
ing into account inflation based on the MWRR,
solved the equation:

n T
_ L’?r[Jr > L{ 0. (1)
=1 (1 + MWRR) t=n+1 (1 + MWRR)
where
V, — is the amount of annual investment in
year t, UAH;
PR, — the amount of compound interest in
year t, UAH;

P. — the amount of pension benefits in year t,
UAH.

Money-weighted rate of return is calculated
as the internal rate of return or discount rate at
which the sum of the present value of all cash
flows on the investment is zero.

At the fourth stage, to take into account the
rate of inflation, it is necessary to calculate the
real return on investment using the Fisher for-
mula. For our example, with an average pro-
jected inflation rate (t) of 10 % per yeatr, the real
return on investment in PPF:

MWRR,,, = MWRR -t _ 0,13-0,10
1+t 1,10

The criterion for the investor to choose a PPF

and investment conditions will be the maximum

real return on investment, which is achieved on
the basis of variation of investment conditions:

MWRR _, — max. (©))

real

=2,73%. (2)

Further, it is recommended to compare the
obtained capitalization rate with the risk-free
rate, which in Ukraine for investments in UAH
can be determined on the basis of the return on
bank deposits or the return on real estate invest-
ments.

Table 1

Calculation of the amount of annual investments in PPF, UAH

Year Balanc%ﬂhtsigglgmnmg Interest Bala&ctigt;g:rend
1 24000,00 3120,00 27120,00
2 51120,00 6645,60 57765,60
3 81765,60 10629,53 92395,13
4 116395,13 15131,37 131526,49
5 155526,49 20218,44 175744,94
6 199744,94 25966,84 225711,78
7 249711,78 32462,53 282174,31
8 306174,31 39802,66 345976,97
9 369976,97 48097,01 418073,98
10 442073,98 57469,62 499543,60

Source: calculated by authors
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Table 2
Calculation of periodic pension benefits based on the forecast MWRR, UAH
. Cumulative
Year Cash flow Discount factor DISCOLH::':‘(,EVd cash disco%ﬂ;‘?\’d cash

1 -27120,00 0,8846 -23990,79 -23990,79
2 -30645,60 0,7826 -23981,58 -47972,37
3 -34629,53 0,6923 -23972,38 -71944,75
4 -39131,37 0,6124 -23963,18 -95907,93
5 -44218,44 0,5417 -23953,98 -119861,91
6 -49966,84 0,4792 -23944,79 -143806,70
7 -56462,53 0,4239 -23935,60 -167742,29
8 -63802,66 0,3750 -23926,41 -191668,70
9 -72097,01 0,3317 -23917,23 -215585,93
10 -81469,62 0,2935 -23908,05 -239493,98
11 116478,72 0,2596 30237,78 -209256,20
12 116478,72 0,2297 26748,83 -182507,37
13 116478,72 0,2032 23662,44 -158844,93
14 116478,72 0,1797 20932,18 -137912,75
15 116478,72 0,1590 18516,94 -119395,81
16 116478,72 0,1406 16380,39 -103015,42
17 116478,72 0,1244 14490,35 -88525,06
18 116478,72 0,1101 12818,40 -75706,66
19 116478,72 0,0974 11339,36 -64367,30
20 116478,72 0,0861 10030,98 -54336,32
21 116478,72 0,0762 8873,57 -45462,74
22 116478,72 0,0674 7849,70 -37613,04
23 116478,72 0,0596 6943,97 -30669,07
24 116478,72 0,0527 6142,75 -24526,32
25 116478,72 0,0467 5433,98 -19092,34
26 116478,72 0,0413 4806,98 -14285,36
27 116478,72 0,0365 4252,34 -10033,02
28 116478,72 0,0323 3761,68 -6271,34
29 116478,72 0,0286 3327,65 -2943,69
30 116478,72 0,0253 2943,69 0

Source: calculated by authors

Conclusions. The main types of PPFs guar-
antee a certain amount of pension, for example,
as a percentage of wages before retirement, and
funds that have a certain amount of contribu-
tions, and each investor receives as much as his
investment account will earn, while the invest-
ment risks are borne by the depositor.

The analysis showed that the vyield of the
TOP 10 PPFs of Ukraine ranged from 8 % to 17 %
in 2020, i. e. the spread of values was very large.

The main criterion for choosing a PPF is the
return, taking into account the duration of the
investment with a horizon of 10-40 years, so sta-
bility and reliability in the long run are important.
It is important for the investor to forecast the real
return on investment based on the cash flows

associated with investments in PPF and pension
benefits. The proposed methodical approach of
determining the real return on investment asso-
ciated with investing in PPF includes four stages.

The first stage involves building a model of
projected periodic investments in the pension
fund, taking into account compound interest.

At the second stage, the calculation of peri-
odic pension benefits is based on the forecast
money-weighted rate of return.

At the third stage, an investor, based on the
model, can perform the inverse operation —know-
ing the proposed PPF level of annual investment
and pension benefits to determine the return on
investment without taking into account inflation,
using the money-weighted rate of return.
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At the fourth stage the real return on invest-
ment is calculated to take into account the infla-
tion rate. The criterion for the investor to choose
a PPF and investment conditions will be the
maximum real return on investment, which is
achieved on the basis of variation of investment
conditions. The yield (capitalization rate) is com-
pared with the risk-free rate.

The methodical approach involves the
implementation of variant calculations and
allows investor to maximize the real return on
the basis of variation of input parameters —
periods of holding money and receiving a pen-
sion, the frequency and amount of investment,
the level of desired pension benefits. The

practical value of the approach is the ability
to forecast the real return on investment from
the investor's point of view, based on the cash
flows associated with investments in PPF and
pension benefits, in order to select PPF and
investment conditions.

Further research is needed on other criteria
for selecting PPFs by depositors, which include
independence, professionalism and impeccable
reputation of service companies, profitability tak-
ing into account the duration of investment with
a horizon of 10-40 years, stability and reliability
in the long run, number of fund participants and
dynamics its changes, investment strategy or
investment portfolio.
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