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Application of the Lifecycle Theory in Slovak Pension
System®
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Abstract

In the wake of population ageing and increasindligupension liabilities,
many countries have reformed their pension systeraging away (at least par-
tially) from defined benefit (DB) pension schemas @wards defined contribution
(DC) pension schemes. Slovakia’'s reformed its pansystem into two main
pillars — I. pillar PAYG scheme and II. pillar DClseme. Slovak pension reform
brings up a lot of questions regarding the optiyadif two main pillars pension
system set up. In this paper, we seek to investityat effects of different Slovak
pension system set up alternatives and their irafiins on lifecycle savings and
individual welfare using own stochastic life cyat®del of partial equilibrium.
Results could serve as a basis for further discmssn improving the legislature
on parameters’ set-up of both pension pillars iovakia as well as abroad.

Keywords: pension system, life cycle theory, retirementyiiddial welfare
JEL Classification: D12, D14, D81, E21, G18

Introduction

To undertake the task of analysing the Slovak ipansystem alternatives,
we develop a stochastic lifecycle model with fiveame types of individuals
(i.e., income quintiles with different wage-age fijeobased on the United States
Census Bureau data of earnings related to educatidcalibrated to Slovak con-
ditions) making optimal decisions about their canption/savings to maximise

* Matej BALCO —Jan SEBO — Michal MESN — LCubica SEBOVA, Matej Bel University
in Banska Bystrica, Faculty of Economics, DepartnwrRublic Economics and Regional Devel-
opment, Tajovského 10, 975 90 Banska Bystrica, &d¥epublic; e-mail: matej.balco@umb.sk;
jan.sebo@umb.sk; michal.mestan@umb.sk; lubica.se@ownb.sk.

! This work was supported by: The Slovak Research Redelopment Agency under the
contract No. APVV-0465-12. The Scientific Grant Agg of the Ministry of Education, science,
research and sport of the Slovak Republic and theaRl Academy of Sciences under the grant
No. VEGA-1/0669/14. KEGA under the grant No. 007UMR014.



65

lifetime utility. Savings for retirement are maderithg the working years and
consist of ordinary (liquid) savings and tax-exemmandatory pension (illiquid)
contributions. Upon exogenous retirement at agangidvidual receives pension
depending on the given alternative.

We create for different alternatives: (I) with pension system, (II) with
I. pillar only, (III) with 1. pillar only and (IV)with both I. and II. Pillar (current
Slovak setup). We then examine the effects of tipesesion system setups on
lifecycle behaviour and welfare. The model aimapproximate lifecycle behav-
iour of Slovak household. It incorporates the nfaitures of Slovakia’s tax and
pension policy settings in year 2016, includingspeal income taxes and the
two publicly stipulated pension pillars — large fzestyou-go (further only PAYG)
pillar with pensions based mainly on past earnangs a smaller pre-funded DC
pillar with four percent contributions.

The paper is organized in order to present rebdardings on the life cycle
analysis of Slovak pension system alternativedofohg chapter presents quick
literature review then we present information omwrent Slovak pension system
setup and regulation and thus defining the linotadifor the research methodol-
ogy. Then we present the methodology of our rebeand data for stochastic
simulation. Last chapter discusses findings. Inctmion we summarize our
findings and discuss recommendations for furtheeaech.

1. Literature Review

Lifecycle theory (or hypothesis) was developed ¥4 by latter Nobel Prize
winner Franco Modigliani and his student RichardiBberg (Modigliani and
Brumberg, 1980). The lifecycle theory implies tivadividuals plan their con-
sumption and savings behaviour over their entfiexyicle. This theory is then
trying to explain individual’'s consumption patterdsdividuals intend to even
out their consumption in the best possible manner echeir entire lifetimes,
doing so by accumulating when they earn and digigavhen they are retired.
The key assumption (in model with no risks) is thhtindividuals choose to
maintain stable lifestyles. This implies that thesually do not save up a lot in
one period to spend furiously in the next period{ keep their consumption
levels approximately the same in every period.

There is a lot of recent literature and studieghantopic of lifecycle frame-
work and retirement income products. Scholars @s®ws approaches and as-
sumptions (e.g. different risks involved, differenility functions) while looking
on set up of individual's position in lifecycle freework. Main focus is put on
the modelling of asset allocations and selectioretifement income products.
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Although annuities are in economic theory seeramsoptimal retirement
product in reality demand for them is very low (Butand Teppa, 2007). First
and ground founding work studying lifecycle theamyd its implications com-
bined with retirement products was done by Yaa#i6g). He concludes that
optimising or rationally-behaving agent with no begt motive will fully annu-
itize his accumulated wealth in order to cover ity risk arising from uncer-
tain life span. The recent work of Davidoff, Bromnd Diamond (2005) extends
Yaari's work and concludes that assumptions fdreahuitization being optimal
are not that strict. They also show that even wittomplete annuity markets
(set of annuities is highly limited), consumerslwgénerally want to annuitize
a substantial portion of their wealth. Mitchella¢t (1999) show that the fees and
expenses associated with annuities are not largagénto explain the lack of
annuitization and Harrison, Byrne and Blake (208@nmarize issues of current
UK annuity industry settings, with recommendatidoisimprovement (e.g. in-
formation provided to employees, comparative tabfeall annuity rate).
Benartzi, Previtero and Thaler (2011) favour anesias optimal retirement pro-
duct and give various reasons why annuities aretaige for every pensioner
(e.g. People do not know how fast they should spbeit retirement wealth).
The authors suggest several reasons of poor defoarehnuity products, in-
cluding regulatory framework and behavioural aspgge., framing, mental
accounting). They conclude, from comparing typepaision schemes, that DB
plans’ annuity is behaviourally more preferred &S j@ension schemes are seen
as an investment resulting in final cash balanamgl sum payment). Authors
offer solution in variable retirement age (fromt6270) even though vast majority
of people retire by rule of thumb at 65 (custonaccepted practice).

2. Slovak Pension System Design Overview

Slovak pension system is based predominantly amdatary PAYG scheme.
Contributions to the scheme are made from grossisaland account for 18%
of gross salary. After the reform in 2005, mandatgstem features also 1bis
pillar constituted as private funded defined cdmittion (further only FDC)
scheme. This pillar is currently (after severald&gdive changes) voluntary (with
opt-in). From 2005 till 2012, the level of contrtimans was set at 9% for PAYG
scheme and 9% towards FDC scheme. Since Septe@b2y i2 and individual
opts for the 1bis pillar, social insurance conttitms account for 14% of his
gross salary and 4% are contributed into 1bismpifsarting 2017, the contribu-
tions towards 1bis FDC scheme started to increastuglly by 0.25 p.p. annually
until they reach 6% of a gross salary in 2024.
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3. Research Methodology

In this section, we provide a description of owdel, which is used to inves-
tigate the effects of different Slovak pension egstalternatives on lifecycle
behaviour and individual welfare of five represéintaindividuals. We stylised
the model to the Slovak economy and incorporatedepects of the Slovak re-
tirement income policy.

With current knowledge in this discipline, optimiion problems of complex
life cycle models cannot be solved analyticallye(€arroll, 1997; Hubbard, Skinner
and Zeldes, 1994). For this reason is our modeiilaily to all other models in
the life cycle model literature, solved numerically

Our model is a pure lifecycle model as the oribjifie cycle model proposed
in 1954 by Modigliani and Brumberg (1980) in thesethat the individual enters
the model with no assets and has no bequest nfothe.consider a single in-
dividual who enters the model at age 20 (perio@rig lives at most until the
maximum age of 100 (period 80). In each period,ilévidual faces the uncer-
tainty about his/her length of life described bypgenously given survival prob-
ability calculated from Slovak data (INFOSTAT, 201%/e assume that survival
rate to age 101 equals 0. We assume exogenousmetit, at the age 62, which
is minimum retirement age in Slovakia in 2016.

The individual makes consumption/savings decisitmsnaximize his/her
lifetime expected utility subject to budget contta Individual in the model
faces also uncertainty concerning the amount ofepeaceived from the labour
income. We rule out unemployment from the modehtestigate the life cycle
savings motive (savings for the retirement). Thgagaalso vary over the lifecy-
cle due to adjustment factor that accounts fored#fit wage-education depend-
ency productivity of individuals in different ageghis productivity profile does
not exhibit the standard hump-shape, but has ratherave profile (what is em-
pirically tested by Casanova, 2013). We study fegresentative individuals dif-
ferenced by education, and therefore the wage gbeyor their work (Guvenen,
2009). Different wage-age profiles are based omduhnd Kominski (2011)
work on estimation of synthetic work-life earning% estimate regression co-
efficients and develop work-life earnings by age aucation attainment for
Slovakia using US Multiyear American Community Seyv(ACS) dataset
presented by Julian and Kominski (2011), we calémahe data by the mini-
mum, median and average earnings of full-time egg@apersons in Slovakia.

2 We base our assumption on Harrison, Byrne and B2@@6, p. 106), who argue that “be-
quests are usually satisfied outside of a pensiwings framework and pension wealth is typically
not bequeathable”.
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Estimating work-life earnings using Slovak data ldoncrease the risk of error
due to high volatility of labour market during ttransition period of the econo-
my that overestimates the growth coefficients angeneral makes the life-cycle
earnings curve more concave (especially for olderkers). Additional logical
arguments for applying US data are tied to the aigsdfinancial markets and
macroeconomic data to create one unique datassieofonnected date for each
month. Julian and Kominski (2011) ACS dataset oist& different educational
cohorts. We created 5 different educational cohortsetter fit with Slovak sta-
tistical data on average earnings and for eachatidual cohort, we profiled
respective economic agent: (A) with elementary atlan, (B) with high school
(with graduation) education, (C) with some collegkication, (D) with master’s
degree and (E) with doctoral degree.

During the working years the individual accumutatedinary savings and
mandated (in given alternative) tax-preferred sgwiat the pre-specified rate in
a DC scheme. Ordinary savings can be accessed aiganto fund current con-
sumption, whereas tax-preferred savings accumulatetie DC scheme are
preserved until reaching the retirement age. At due, the individual is given
retirement income product — single lifetime annuity

We used Epstein and Zin (1989) discrete-time mearutility function and
incorporate to this model survival probability aatiog to Blake, Wright and
Zhang (2014).

The optimization problem for the individual in amodel is:

maxU, D

where
U, — expressed as follow:

B

S

- oy
U, = (1—ﬂ)*ct[ ! +BS(E[ (U, Y7 ]} (2)

where
y, > C 20 andU, — the utility level at time,

— the consumption level at tinie
— the coefficient of relative risk aversion (CRRA

— the elasticity of intertemporal substitutionSE
— the subjective time preference discount factor,
— survival probability.

D™D
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We assume that the individual entered into lalmarket as 20 years old (for
each education level) and maximum potential agde=s100).

x=w+y(n.g ¥+ PP+ DP- Ty (3)
where Woerao = 0.

Optimization problem has two conditions. Firsgliindual is constrained by
budget constraint wherg is available cash on hand at the beginning ofoperi
w; is wealth at time, y; is labour income at time which is function op; — per-
manent labour income at tintgg, represents wage growth as a result of labour
productivity growth during the time v —income shock at time Income shock
is random and has properties of normal distribytieith mean of 1, and stand-
ard deviation of 0,05. Individual is in retireméatter period = 62) also entitled
to receivePP; — first pillar pensionDP, — second pillar pension. Income is taxed
by T — flat rate income tax. Individual is constraingdsecond restriction (bor-
rowing of money) which is not allowed in model &t individual in the model
has no initial wealtlwv at time 0 < < 20.

Model is solved mathematically, using Bellman’9§Q) dynamic program-
ming. We use Value function iteration method (Syokeucas and Prescott,
1989) for the simplicity of its implementation agitven computational power.
We use MS EXCEL 2013 and MATLAB R2015b.

We analyse four different pension system alteveatin constructed life cy-
cle model: (1) with no pension system, where anviddal accumulates just
ordinary savings, with his net income being highgrl8% (otherwise used as
pension contributions); (Il) with I. pillar (PAYGceeme) only, where all pension
contributions (18% of gross earnings) are contadubwards the PAYG sche-
me. It should be noted that we analyse the utilftgn economic agent with dif-
ferent educational attainment and do not discus®flistence of PAYG scheme
fiscal imbalance. This area has been analysedeviqurs work of Virdzek and
Sebo (2012); (I1) with I1. pillar (1bis scheme)lgnwhere all pension contribu-
tions (18% of gross earnings) are contributed prieate FDC scheme; and (V)
with both I. and Il. pillar, where 14% of gross amee is contributed into the
I. PAYG scheme, and 4% of gross income being domted into 1. pillar with
gradual increase of contributions in favour ofpillar. Fourth alternative re-
presents the actual setup of Slovak pension syfwerRPAYG and 1lbis FDC
schemes.

We assume that contributiéhinto bond fund which invest only to non-risky
bond assets is calculated as follow

K, =Yy, *k, for 20<st< 62 (4)
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Consider a model with one non-risky asset whoseufycs are given by the
traditional continuous-time stochastic Brownian imot(standard Wiener pro-
cess) and it satisfies the following stochastitedéntial equation (SDE):

Iy :ﬁz,udHath (5)
R
where
u (‘the percentage drift’) and (‘the percentage volatility’) — constants,
dt —represent time changes between two period of time,
P — price of bond asset in tinte
dP —represents change in price between tiraedt —1,
W, — a Wiener process or Brownian motiéd € N(O, t)).

Table 1
Values of the Model Parameters
Symbol Description | Values | Source
Model Parameters
- Date of Birth 1.1.1954 Defined
- Date of start of work 1.1.1974 Defined
- Date of retirement 1.1.2016 Defined
- Minimal age in the model 20 Defined
- Maximal age in the model 100 Defined
- Number of simulations 5 000 Defined
- Average of wage distribution 1 Defined
- Standard deviation of wage distributipn 0.05 Defined
- Interest rate 4% Defined
Demographics
S | Conditional survival probabilities - infostat.sk
Utility Function
/i Subijective rate of time preference 0.96 BJakright, Zhang (2014
y coefficient of relative risk aversion 5 Blake, ight, Zhang (2014),
System Parameters
- Age of Retirement 62 Current law
- Personal income tax 19% Current law
0
k Contribution rate . 4% (gradual Current law
increase to 6%)

Source Own work.

Final amount of wealth in the end of saving peiigdalculated according to
Future Value of Annuity formula:

1+r -1

w,, = K, * , wheretd( 2Q.., 62 (6)

I

Current legislature allows various pay-out optidiife-time nominal or qua-
si-inflation indexed annuity, programmed withdrawgmporary annuity) and
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optimality of pay-out option has been studied bip&Sand Sebova (2016). How-
ever, we consider only one pay-out option — lifadinominal annuity. Annuity
from accumulated wealth in Il. pillar at the end safving period (Inkmann,
Lopes and Michaelides, 2011) was calculated agvisti

[)Fa :.__)éi___;t:: 62 (7)
AR *12
where
DP - a monthly pension from Il. pillar at moment ofirement,
w  —amount of savings at the end of saving period,

AR — an annuity rate in timeand fixed at rate of 4%.

In our case we do not consider any fees.
Figure 1 shows the trajectory of monthly earningstlucational attainment
for five representative individuals chosen for study.

Figure 1
Development of Life-cycle Monthly Earnings by Educéional Attainment
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Source Authors’ estimations using Julian and Kominsii8S dataset (2016).

We use two extreme economic agents. One with elemeeducation (0 — 9
grades of elementary school completed) and otheerae one with a doctoral
education. Other three profiles are most commothénSlovak population. We
use high school graduate representative, whosehiyoaérnings at the start of
the working life are around 550 Euro, represengatiith some college educa-
tion and last, representative with Master’'s dedmeeSlovak education system,
obtaining Master’'s degree is very usual, contraryJ6/UK practice with most
of the students finishing after Bachelor's degrddjis representative starts his
working career with around 920 Euro in monthly ézgs.
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4. Results and Discussion

First, from monthly life-cycle earnings we derivenaal salaries and pension
contributions over the working lifecycle and cabtel corresponding pension
benefits for all five individuals in four testedeinatives. This calculation is first
part of our results. Then, we used this calculatath to simulate individual's
life cycle and calculate lifetime utility. This g&cond part of the results section.

Economic Agent with Elementary Education

First, in Figure 2, we present life cycle developtmeithe income stream
coming either in the form of the wage from workfiamrm the given pension ben-
efits for representative individual with elementagucation in all four tested
pension system alternatives. In all four alterredtjvindividual accrues his sav-
ings (not showed in the Figure 2) in order to magarhis lifetime expected
utility and consumes (dis-saves) his wealth in ptddinance living costs in the
retirement. In case of alternative (I) with no genssystems, savings are the
only source of individual's consumption at the n&tient. In alternative (I) with
no pension system, individual's net annual incomkigher on average by 22%
comparing to the alternatives Il, Ill and IV, wher®nthly contributions toward
pension schemes are made. Under the alternagpengion contributions are not
transferred to any fund, but stay available forstomption/savings decision of
given individual. At moment of retirement, econonagent with elementary
education is best off under the alternative Il engion system with II. pillar
only. This alternative, quite surprisingly, providannual pension of 4,564 Euro,
compared to 3,939 Euro provided by pension systéim fivst (PAYG) pillar.
The explanation could be found in the slope of lifeecycle income as the
agent’s earnings do not increase significantly #ngs return on accumulated
wealth within the II. pillar is higher than the amh growth of earnings. However,
more in-depth analysis is needed to understanfutheonsequences, which we
leave for further research.

Economic Agent with High School Education

Our second studied individual has high school ation (with graduation).
We show life cycle development of his income (cagriirom work or as a pen-
sion benefit) in Figure 2. This individual starts luareer with yearly salary at
around 5,311 Euro, for three alternatives with pmnsystem. Alternative with-
out any pension system provides individual withoime being 22% higher, i.e. at
the start of working life at 6,487 Euro per yedgufe 2 shows also pension bene-
fits belonging to the individual. With this eduaati individual has the highest
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pension in alternative with only second pillar. Ejpsdlar, PAYG scheme, is not
able to provide such benefits because of its neligive mechanisms of intra-
generation solidarity.

Economic Agent with Some College Education

Figure 2 shows development of yearly income dulifegof the individual
with some college education in all four studieaiadatives. Individual with this
education starts his working life with net annuaddme of 6,306.65 Euro. In
alternative without pension system is his net inednigher by 22%. Income
increases during the life cycle up to 8,661.22 Eatrdhe age of 48, which is
arise by 37.33%. After retirement this individuakeive the highest pension
benefits under the “second pillar only* alternativéth an individual replace-
ment ratio being equal to 101.5% of his last pteement salary. Pension sys-
tem constituted of both pillars provides income pensation of 90% of last pre-
retirement salary and is equal to 7,567.08 Eunmil&ily to individual with high
school education, this individual receives loweshgion in alternative with
“First Pillar only*.

Economic Agent with Master’s Degree

Figure 2 displays comparison of four studied aliéwes for the Individual
with Master’s degree. This individual enters irfte tvorking career with yearly
income of 8,455.82 Euro (or 704.65 Euro monthlyatmieflects our calibration
of income profiles to mimic Slovak economic conditip where the median
monthly salary was at the mark 697.17 Euro in 20¥&arly income of this
individual in the second half of working life is ,521.83 Euro. This represents
increase in income by over 59% compared to thé stahe working career. At
the time of retirement, individual's yearly net @me is 12,320.21 Euro. As with
two previously shown figures and individuals, thghest pension benefit comes
from “Second Pillar only” alternative. Pension benifithis alternative is for an
individual with Master's degree at 13,418.64 Eusv pear. In alternative with
both pension pillars individual gets 11,999.52 Earml under the “First pillar
only” alternative, an individual receives 10,052.BQro, which is by 25.1%
lower comparing to the best alternative.

Economic Agent with Doctoral Degree

Yearly income of an individual with doctoral degrseshown in last graph of
figure 2. This individual receives the highest yga@arnings among five studied
individuals during all tested periods. His initigarly net income for work ac-
counts for 9,477.44 Euro. Under the “No pensionesys alternative, agent’s net
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income is higher by 23.7%. Hence, individual's imeis then 11,723.84 Euro.
This individual has also the highest increase iarlyeincome during the work-
ing period. At the age of 52 his salary is 17,62Z0iro (increase of 85.9%). At
moment of retirement, individual’'s income accouitis 17,286.40 Euro of net
yearly salary. He receives pension benefits betw&41968.92 Euro and
17,045.76 Euro, depending on given pension sysetup silternative.

Figure 2
Development of Yearly Income for All Five Tested ldividuals
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Surprising result of lifetime income of Individualith doctoral degree is
alternative which provides the highest pension BiEneOur simulations show
that for this individual, favourable alternative age with “Both Pillars”. This
result is caused by current setting of Slovak #atYG pillar. This pillar, by its
nature, should have redistributive and solidary lmeaiésms in favour of those
with lower earning. Unfortunately, the formula whishould adjust and trans-
form higher pension contributions into future rielaly lower pension benefits is
not designed properly enough.

Results of Modelled Lifecycle Consumption and Saysn

We use computational software MATLAB R2015b toelep and use lifecy-
cle model to calculate periodic consumption andrgsvof each individual using
dynamic programming and value function iterationthod. Individual in each
period decides how much to consume and save i twdeaximize his lifetime
expected discounted utility. As a consequenceisfrifaximization, Individual is
aware he has to create savings in order to findneeetirement living costs.
Figure 3 shows results of our modelling for the wutlial with elementary edu-
cation, all other individuals are shown in appendix

Figure 3
Consumption and Savings during Life of the Individwal with Elementary Education
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Source Authors’ calculations (2017).
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Figure 3 presents results of individual’'s consumptand savings simulated
using constructed life cycle model. Modigliani’sfégycle theory (Modigliani
and Brumberg, 1980) states that individual is gyia maintain steady smooth
level of consumption throughout the lifetime. Oasults follow this theory. In
every pension system alternative, an individual V&y smooth consumption,
which rises with the rise of one’s income. Indivadlunder the alternatives with
pension system is aware of this future additionabme and has no reason to
accrue savings for retirement. On the other hamdhdividual under the alterna-
tive with no pension system needs to accumulatsdiggs in order to finance
his living costs during retirement.

Results of the Expected Lifetime Utility

The expected utility is a synthetic indicator teapresses the sum of the dis-
counted period utilities of an individual duringshiife. Each period utility is
discounted into the summary indicator by the cogdfitf expressing subjective
rate of time preference and by the conditional isatwateS. By measuring an
individual's expected utility we are able, withinga&ven methodology, to objec-
tively evaluate the various alternatives of thegpem system applicable to in the
Slovak Republic. We use formula from Kudrna and Waod (2011) to calcu-
late equivalent variatiorEl) of lifetime utility between alternatives, usiniyd
pension system” as a benchmark. Equivalent vaniatian be interpreted as
change in a utility of an alternative to be “paid”order to get the utility of an
original alternative (“no pension system” in ousepn

Table 2
Comparison of 4 Pension System Alternatives Usingdtivalent Variation
Education Attainment Elementary | High school | Some college| Master’s Doctoral
Pension System Arrangement | education education education degree degree
No pension system Value —23.5594 -16.7031 —13.3881 —8.9282 —7.5837
% change 0.00 0.00 0.00 0.00 0.00
First Pillar onl Value —22.0493 —16.4038 —13.0969 —8.64%9 —7.1749
y % change 6.85 1.82 2.22 3.26 5.70
Second Pillar onl Value -21.6110 -15.6777 -12.5282 —8.2870 —7.07104
Y % change 9.02 6.54 6.86 7.74 7.26
Both Pillars Value —21.6342 —16.0002 -12.7813 —8.4429 —7.0643
% change 8.90 4.39 4.75 5.75 7.35

Source Authors’ calculations (2017).

Table 2 presents comparative analysis of fourrsdterzes examined. Values are
shown in absolute and in percentage terms. Inddiddth primary education is
better off by 9.02% of lifetime welfare in “SecoRillar only” alternative com-
pared to “No pension system” alternative. For atividual with doctoral degree,
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it is preferred to use “Both pillars” alternatiieecause of the gain in lifetime
utility by 7.35%. Results of our study show thateaiative with the “Second
Pillar only” (FDC scheme) brings the best increaséifatime expected utility

for four out of five tested educationally differadents. Increase in the lifetime
welfare in alternatives with pension system is edulsy presence of additional
risk coverage (in the form of insurance type ofduet providing the pension
benefit) otherwise not available to individual NG pension system” alternative.

Conclusions

Our paper focused on examining four alternativiethe pension system ar-
rangements with features defined for Slovak pensicheme. We examined
current pension system setup (combination of PAY@ BDC schemes) and
compared it with three theoretical alternatives. fiégeloped and used own sto-
chastic life cycle model of partial equilibrium txamine individual welfare
expected from four tested pension system alteresti@Qur results showed that
current setup with dominating First Pillar PAYG schentech takes up 77% of
person’s contributions and auxiliary Second PillarCFBcheme could be sub-
optimal, in sense of individual welfare. We fountther individual welfare im-
proving pension system setups. For four out of fasted individuals the most
welfare improving option is “Second Pillar only” elbative with average im-
provement in lifetime welfare of 7.54%. Other imamt finding is about current
setup of First Pillar and its redistributive mechargs This feature of intra gen-
erational solidarity should redistribute relativeaunt of pension benefits (rela-
tive to contributions) from high income earnerdaw income earners. However,
our results showed the opposite. The formula wklobuld adjust and transform
higher pension contributions into future relativébyver pension benefits has
regressive pattern in higher incomes assessmegshwshihe cause of this distor-
tion. We see several possible extensions for outatdy implementing dynam-
ic asset allocation in accumulation phase (as itiddexik, Sztusc and Véek,
2015) or by introducing innovative deaccumulatidrage product — the tontine
annuity (Milevsky and Salisbury, 2015).
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Appendix

Figure 4

Consumption and Savings during Lifetime in “No Pen®n System” Alternative
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Figure 5

Consumption and Savings during Lifetime in “First Pillar Only” Alternative
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Figure 6

Consumption and Savings during Lifetime in “SecondPillar Only” Alternative
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Figure 7
Consumption and Savings during Lifetime in “Both Pilars” Alternative
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