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Abstract

This paper discusses a selected product of theytgyhase of the old-age
pension saving scheme in Slovakia which is stayeddy 43/2004 Coll. on the
Old-Age Pension Saving Scheme, in Article 46. Itet® and analyses the
amount of pension annuities in the designed producirding to mortality
rates, euro area yield curves, specific compositbrihe insurance strain, ex-
penses and other requirements of the authoritigheEuropean Union and Act
39/2015 Coll. Additionally, the paper provides amssvto current questions
about the payout phase of pension savings. It pamall aspects relating to the
determination of the amount of future pensions.

Keywords: retirement age, old-age pension product, yield euannuity, risk
loading
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Introduction

Old-age pension saving represents the second pillthe pension scheme
based on contributions. This means that the amolupension will depend on
the contributions paid to the second pillar andimet from the contributions.
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The area of old-age pension saving in Slovakiagsilated by Act 43/2004 Coll.
on the Old-Age Pension Saving Scheme and on amendrard supplements to
certain laws (hereinafter referred to as Act), githtus as of January 1, 2019.

The first pensions from the old-age pension sagygjem were paid out on
January 1, 2015. One of the benefits for the sasdigt they can buy an annui-
ty in a life insurance company with a licence ty pat pensions from old-age
pension savings.

Moreover, the savers are not obliged to buy adifauity, but they can repur-
pose their savings and leave them as an inheri@stedeclared in Article 40 of
the Act. The Social Insurance Agency has estaldisheo-called Central Infor-
mation Offer Register (in Slovak Centralny infokmgt ponukovy systém —
CIPS, hereinafter referred to as Register) to ntedelevant offers for old-age
pension saving products to the savers. This Registieguarantee transparency
of the system and reduce the administrative buodéime savers, who will get all
offers in one place.

The paper provides answers to current questionstahe payout phase of
old-age pension saving. It points to all aspedating to the determination of
the amount of future pensions. The paper also gé&suso-called effective pre-
mium, which represents the amount which will bedgai the form of monthly
pensions after taking into account risk loadingste and expenses. These ques-
tions resonate not only with the younger generationm especially with the gen-
eration approaching the retirement age.

Based on the data provided by Social Insurancen@&ga Slovakia, the ave-
rage amount of the pension in 2018 reached 24.4& etlihis value is not indic-
ative in our modelling because the average accuetigum is unknown. How-
ever, estimates of monthly pension annuities foyé® s old pensioner are pub-
lished in the Register by three insurance compainieSlovakia (Bidding list,
2019). After recalculation of accumulated sum tg@00 euros, monthly pension
are following: 29.89 euros, 32.62 euros and 3686%

The aim of our paper is to model and analyse ¢lexted product of the pay-
out phase of the old-age pension scheme, nameluBrd which is listed in
Article 46 of the Act, as an old-age annuity oreamly retirement annuity which
does not include raising of the pension and doésnetude survivors’ benefits.
Our topic is specific in that we and the public éanly a limited access to the
real insurance companies’ methodologies by whithaaies calculate the amount
of the annuities in the old-age pension savings Haper provides insight into
what is happening with the savings accumulatechbystavers after their reloca-
tion to the payout phase, i.e., after buying liégion annuity in a life insurance

2 Available at: <https://www.nbs.sk/_img/Documentstgislativa/_BasicActs/A43-2004.pdf>.
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company. The paper, among other things, providgghis into insurance com-
panies’ calculations and methodologies that allbent to calculate the amount
of monthly annuities in old-age pension saving.lSmformation may be valua-
ble to both the savers and the professional public.

While adhering to the requirements and recommétatof all applicable
laws and directives of the Slovak Republic and Beam Union, we provide
answers to the following research questions.

Q1:What is the effective premium, i.e., how much efitcumulated 10,000
euros will be used to pay a life annuity?

Q2: Considering all modelled risk loadings, what is tbevest monthly pen-
sion annuity we should expect from the accumulsiteal of 10,000 euros?

Q3: For how many years should a pensioner receive alhopension annu-
ity to get back at least 10,000 euros?

Q4: To what extent does the requirement of a 7-yeauinr{84 monthly
annuities) in the Product 1 affects the amounhefrnonthly annuity in compari-
son with a product that does not include this regmient, i.e., versus classical
monthly pension annuity?

Moreover, we want to take a position on the follayhypotheses.

H1: Life insurance companies consume more than 25%mgipner savings,
which means that the whole life annuity paid ou¢ss than 75% of the savings.

H2: Actual life expectancy for 62 year’s old pensioi®e9.49 years. In the
case that 62 years old person lives for anothey&#rs, the whole saved amount
will return to the person in the form of monthlynpm®n payments.

For product analysis we used mortality tables @&lay Tables, 2017; The
Human Mortality Database, 2017) and their adjustraeoording to the Lee-Carter
model of longevity. Our model also includes theunes from investment funds
which are modelled by the Svensson yield curve whp@gameters are published
on a daily basis by the European Central Bank (E(B}B, 2017a). Moreover, it
meets requirements of the Council Directive 2008/EC of 13 December 2004
implementing the principle of equal treatment betwenen and women in the
access to and supply of goods and services, Diee209/ 138/EC of the Euro-
pean Parliament and of the Council of 25 Novemi@€92on the taking-up and
pursuit of the business of Insurance and Reinsergdalvency Il) and the Euro-
pean Insurance and Occupational Pensions Authamitlthe European Securi-
ties and Markets Authority.

All calculations were made by the MS Office Ex@8116 system and the
R software with demography package, (R Core Teddif2Hyndman et al.,
2014). Moreover, we were inspired by psychologasdessment of this problem
in Batova and Kostowiova (2018), and by the scientific research of awtho
Albrecher et al. (2016).
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The remainder of this paper is structured asvi@ldSection 1. Preliminaries
gives basic actuarial concepts and notations dditgiiblocks of actuarial model-
ling. Section 2. The Offer of Life Old-age Pension Stated by thélartd6 de-
scribes actuarial model of the Product 1. SectionBvaluation of the Product 1
contains analysis of the Product 1 and relevardudson. Finally,Conclusion
presents our main results, answers to researchiangesnd attitudes to estab-
lished hypotheses. Moreover, this section alsoatasitour future plans to model
and analyse other products that flow from the seqilfar pension saving.

1. Preliminaries

In this section we present basic actuarial natatiassumptions and require-
ments that are applied to modelling of not only gs@n insurance products but
also to modelling of all life insurance productsgeneral. We also mention risk-
free interest rate structure, model of longevitgmanistrative and collection
costs related to pension saving products.

1.1. Survival and Mortality Probabilities

The basic building blocks in modelling of all lilesurance products are the
relevant survival and mortality probabilities whiake given as follows:

. b, — the probability that individual at agesurvives to at least age+t,

.0, — the probability that individual at agelies before agex+1t,

G, — the probability that individual at agesurvivesr years, and then dies in the
subsequerttyears, that is, between ages r and x+r +t .

The probability , g, is also called a deferred mortality probabilitgchuse it

is the probability that death occurs in an interfadlbwing a deferred period. It
can be calculated by formula

r|th=rpx_r+tn< (1)

Because pensions from the second pillar pensiingsare paid monthly, in
advance, we consider fractional age assumptiorgUisiear interpolation. Linear
interpolation between integer ages and the unifdistribution of deaths as-
sumption is the most common fractional age assump{Dickson et al., 2009).
It can be formulated as follows.

Definition 1 (Dickson et al., 2009)

For integerx, provided the uniform distribution of deaths, dod 0<s<1,
assume that

50, = S% G, 2)(
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1.2. Yield Curves

We can see interesting approaches to modellingffieet of the interest rate
on the level of pensions in literature. Very ingtineg approach can be found in
Mihalechova and Bilikova (2015) and Melicbig, SZics and Vitek (2015).

In our research we use the yield curve of the Hi@8ause insurance compa-
nies invest premiums mainly in bonds issued by emea countries. Moreover,
we decided to use the Svensson yield curve bedtissavailable online on the
ECB's website (ECB, 2017a; Svensson, 1994).

Ayield curve is a representation of the relatfopdetween market remuner-
ation rates and the remaining time to maturity ebtdsecurities. It can also be
described as the term structure of interest raties.euro area yield curve shows
separately AAA-rated euro area central governmentb and all euro area cen-
tral government bonds (including AAA-rated). It ispdated every TARGET
business day at noon, 12:00 Central European T&@B, 2017a).

In this part, we give basic formula of the Svemsg®ld curve according to
ECB (2017b). For more information see Svensson4La8ad Aljinovic, Pokle-
povi¢ and Kataliné (2012).

5
T,

Definition 2 The Svensson yield cungegiven by

1- ex;{ Zj
R(2)=p,+fx— 2

7 2
[

3)

1- exp{—rzj
2) _ _Z
]

T2
where
R(2 - yield from a bond investment with continuous poending (% p.a.),
z  —termto maturityzO]0, T..].
T..x — Maximum term to maturity,

B, B, B,, Bs, T, T, — parameters of the Svensson yield curve, wiggre,, 7,
must be positive.

1.3. Lee-Carter Model of Longevity

An integral part of our model is the modelling lohgevity as an essential
part of the Solvency Capital Requirement.
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Lee-Carter model is one of the models currentlydugy commercial insur-
ance companies, (Lee and Carter, 1992). It is défoy

m =exp(a +hxk+e, ), X, OT (4)
where
m,, — the central mortality rate of a person at age yeart,
a, - age-specific model parameter that does notriepe time,

b, - age-specific model parameter that representsrapidly or slowly mortality

at each age varies when the general level of nityrtddanges,
k. —time-varying index (independent of age), rdiiferthe general level of mortality,

— random noise (error member) with zero meanevalnd dispersions”® for
xOX, tO7 , whereX is the set of ages aril is the set of times.

6)(,[

Estimating the Lee-Carter model parameters andigiheg future mortality
rates are performed in the R software using theodeaphy package (R Core
Team, 2016; Hyndman et al., 2014), see Figure 1.

1.4. Administrative and Collection Costs

In our model, we take into account The Act No.283d5 Coll. on insurance,
Part Threé€, Article 23 General governance requirements, paggy3), which
declares that insurance companies shall perforrin Hwtivities in a prudent
manner. Moreover, under this Act, Article 69 — Pitems under new contracts,
insurance companies may take account of all aspétteir financial situation.

In our modelling we assume a new starting inswearmnpany and therefore
we use costs that are published in actuarial titeeaso that we comply with the
requirements of a prudent business. We especiafigider initial and adminis-
trative costs and also insurer’s legitimate expemes. More information can be
found in Subsection 2.2.Basic Concepts of Pension Annuity Modelling

2. The Offer of Life Old-age Pension Stated by the Article 46

In this part we focus on modelling and analysighef life old-age pension
and life early retirement pension pursuant to Aeti46 of the Act.

In particular, we concentrate on the Product tedisn paragraph (1), “On the
issuance date of the certificate, the insurer stimthugh the offer system: (a) draw
up for the saver an offer of an old-age annuitgroearly retirement annuity which:
1. does not include raising of the pension and doegclude survivors’ benefits”.

3 Part Three — Requirements for the performancesaframce and reinsurance activities, Title
one — System of governance.
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2.1. Modelling of the Product 1

Article 46 says that an insurer will draw up ameofof old-age annuity or
early retirement annuity for the saver on the dzftéssue of the certificate
through the Register. The selected Product 1 fistver is as follows: product
includes permanent monthly annuity and the payratatiump sum equal to not
yet paid monthly annuities in the case of the hieiaf death during the period
of the first seven years of pension payment, (emsnclude raising of the pen-
sion and does not include survivors’ benefits)cése the beneficiary of whole
life old-age annuities dies during the first seyears of payment, the rest of the
sum to be paid during this period will be paid tpesson designated by the saver
in the old-age pension agreement. If there is roh gerson, the amount desig-
nated for the payment shall become the subjecthafritance proceedings.

2.2. Basic Concepts of Pension Annuity Modelling

Pension annuity contracts offer a regular serfegagments. If the pension
annuity continues until the death of the pensioiés,called a whole life annuity.
The buying of a whole life annuity guarantees that pension income will not
run out before the pensioner dies.

2.2.1. Basic Notations

Firstly, we introduce basic notations which aredus formulas of individual
products:
« S—accumulated sum, single premium in monetary upifisds),

. . -R(2
« P(2)- discounting factor = ,
(2 g P(2 exp(loo %> ZJ

« X — retirement age, in years,

« w — maximum age to which a person can live to see,

« a —initial costs as a % from the first yearly arpui

« [ —administrative costs as a % p.m. from techrpoavisions on whole life
annuity in advance,

« 0 — the insurer’s legitimate expenditures as a Ynftbe amount of the
lump-sum premium related to the payment of this @mdn cash or its transfer
to a non-euro area country in a case of clientaide

+ 0, —the insurer’s legitimate expenditures as a % foe amount of the ex-
pected present value of the sum of not yet paidtinipannuities in the case of the
beneficiary death during the period of the firsteseyears of pension payment,

« IC — initial costs as an absolute amount in monetaisundependent on
an accumulated sum.
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2.2.2. Actuarial Modelling of Product 1

As we have mentioned in Subsection 2.1., Produaicludes permanent
monthly annuity and the payment of a lump sum etialot yet paid monthly
annuities in the case of the pensioner’s deatmdutie period of the first seven
years of pension payment.

The equivalence equation with financial flowsts time of closing the poli-
cy agreement is as follows:

2 J,
S = 12x MPx g + xs{l_ 1 j+ x99 4
X ‘i 61/12 100% é‘ulz 100%
+12><|\/|PX><(MA(12))1 «f 1- o, N
x7 100% ©)
+ 12¢MP,x(MA®) x— %4
x7 - 100%
12(w-x)
+ 12X MR, x +|C+12><MPX><_'3 x 3 g
100% 100% & L

On the left-hand side is an accumulated Sawvhich represents a single pre-
mium of this product.
On the right-hand side are following financiahMite, sequentially:

1) The valuel2x MP, x ailz) is the expected present value of whole life month-
ly annuity MP, in advance, where

a2 12(w-x) 1 P t
= —X X B
L P (12}

12

is the expected present value of whole life bes@fitadvance orfli2 of monetary

units (m.u.), 12x per year, under condition that the client is aliVhis formula
expresses requirement under the Act, Article 32naulty, paragraph (1), where
is listed, “Old-age annuities and early retiremantuities shall be paid by the
insurer to the beneficiaries of these annuitied thir death”.

. %
2) The second expressio,,,,, x Sx [1— 100 %j -

1
where = x Pl —
A(.l/lZ TJZ_ qx (12j
is the expected present value of benefit in thewarhof 1 m.u. in the case of
pensioner’s death during the first month of retie@in It represents the situation
under the Act, Article 46g, paragraph (5).
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o , .
The valueA,,,,, x Sx 1001 % expresses expenditures of the insurance compa-
0

ny associated with a quick withdrawal of financemf investment funds with
respect to Article 46g.

In this case we assume the insurer’s legitimaperditures are just equal to
the insurer’s costs associated with a quick withateof finances from invest-
ment funds.

3) The expression2x MP, x (MA® )\ X(l— % j
100 %

where

t=1 12

12

1 &84t t+1
(MA(12))X:7 :Z?x 1 g, x P(EJ

represents the expected present value of the suratgfet paid monthly annui-

ties in the amount Of1£2 of m.u. in the case of the pensioner’'s death dutieg

period of the first seven years of pension paym&hich relates to expenditures
which are described in the Act, Article 32.

The expressiori2x MP, x (MA™? );7x10a(;2°/ gives expenditures of the in-
0

surance company associated with a quick withdrafdinances from invest-

ment funds. Once again we assume the insurersnege expenditures are just
equal to the insurer’s expenditures associated avighick withdrawal of finances
from investment funds.

4) The expressiori2x MPXXL gives lump sum initial costs from the
100 %

first yearly annuity.

5) Initial costs are denoted ¢ as an absolute amount in monetary units.
6) The expression

,3 12(ew—x) 1)
12xMP, x ——— x
* 100 % Z‘ &

12

is the expected present value of administrativéscegnere the expected present

value of deferred annuities for=1, 2, ..., 1{w-x), is given by
12(ew—-x)
A=Y e P(r—ﬂJ
- 12 = % 12

12(w-x)
hence total sum of provisions is as followy . al?.
t=1 19
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Directly, from described equivalence equationw®)get formula on calcula-
tion of monthly pension annuitiP, of this product. It is given by

MP. = Sx(l_ Ai:l/lz)_ IC

x (6)
12x| 8@ + a ., MAM L + B % §12@x) 12)
(a“ 1009%" M)t 100 of 2a 5 2

Remark 1. In our model we couldonsider expenditures of the insurance com-
pany associated with a quick withdrawal of finanftesn investment funds other
than the insurer’s legitimate expenditures relatetthe payment of the amount in
cash or its transfer to a non-euro area countrgsétexpenditures do not affect
monthly annuity but only on the amount of lump swimich will be paid out in
the case of client’s death.

3. Evaluation of the Product 1

As the basic building blocks of our calculations as follows:

- Mortality tables for the year 2016 for total pogida which are published
on the web page of the Statistical Office of thev@k Republic, (Mortality Ta-
bles, 2017), see Figure 1.

« The Lee-Carter model of longevity and lower bougdafrthe 90% predic-
tion interval for the Lee-Carter model, 1950 — 2@ predictions on 2015 —
2063, total population (The Human Mortality Datada017), see Figure 1.

- Linear interpolation between integer ages and thiéomwm distribution of
deaths assumption.

» The Svensson yield curve on 7 December 2017, fo A#ted bonds and all
bonds (European Central Bank, 2017), see Figure 2.

- Initial costs, administrative costs and insureggitimate expenditures.

Annual probabilities of death of an individual gex acquired from the Sta-
tistical Office of the Slovak Republic and the Humdortality Database modi-
fied using the Lee-Carter Model of Longevity atastrated on Figure 1, as well
as lower bound of the Lee-Carter Model of Longevityis lower bound expresses
risk loading of longevity.

Figure 2 illustrates risk-free yield curves whimte published by ECB. From
this figure it is possible to see negative yields lhbonds with term to maturity
approximately up to 5 years for all bonds and #yéar AAA bonds.

In our paper we offer a general model of pensaloutation forx-aged indi-
vidual, but as a model situation we offer analysisa pensioner aged 62 yeérs.

Remark 2. We do not take into account Article 42a of the A8t2004 Coll. —
Share in the income surplus from the investmeteatfnical reserves, paragraph (1).
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Figure 1

Life Tables with Respect to the Statistical Officef the Slovak Republic
and the Human Mortality Database — Lee-Carter Modelof Longevity
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Source Authors, Mortality Tables (2017), The Human MdtyeDatabase (2017).
Figure 2
Svensson Yield Curves of the European Central Bank

time to maturity (in years)

(p. a.): ECB, all bonds, Dec. 7th 2017
(p.a.): ECB, AAA bonds, Dec. 7th 2017

Source Authors; ECB (2017).

4 Ministry of Labor, Social Affairs and Family ofetSlovak Republic pursuant to § 65a par. 3
of Act No. 461/2003 Coll. on Social Insurance as aaeel by Act No. 252/2012 Coll. Provides in
§ 2: The retirement age for the calendar year 20862 years and 139 days. For more information,
see <http://www.socpoist.sk/starobny-dochodok/1286s
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3.1. Loading Assessment

All loadings are built into the insurance costie3e amounts cover the oper-
ating costs of the insurance company. For detettinimaf the correct amount of
the monthly pension annuity we start using form@pawithout considering the
costs of our virtual insurance company and longevie., we use the basic life
tables published by the Statistical Office of thev8k Republic (SO SR) for the
total population from 2016 (Mortality Tables, 201¥ye assume that an insur-
ance company has just these tables approved hydtienal Bank of Slovakia.
Moreover, we assume risk free interest rates puddisoy the ECB (2017a) as
“all bonds” and the accumulated sum as a singlenjpma 10,000 euros. We
receive the Monthly Pension annulPs, = 48.62 euros.

3.1.1. Calculation of Loading Components

In this part we offer the process of determinihg toadings related to pen-
sion annuity. Specifically, we focus on longevispecific composition of the
insurance strain, market risk of the interest rptefit of an insurance company
and expense loadings. Percentage distributioneoéttective premium and indi-
vidual loadings for 62 year old person with theusmwalated suns = 10,000 euros
is illustrated on Figure 3.

Figure 3

Percentage Distribution of Effective Premium and Ladings for 62-aged Person
with the Accumulated Sum 10,000 Euros

. . profit loading
risk loading E 217%

(interest rate) 12.17%
1.20% - ?

expense loading

risk loading (specific
portfolio)

7.82%

risk loading
(longevity)
3.02%

effective
premium
73.62%

Source Authors.

I. Calculation of the first component of the riskding — longevity

If we use the same assumptions as in the prewass, but instead of life
tables of the SO SR we use the Lee-Carter Longdlitgiel (LCA-LM), we ob-
tain the Monthly Pension annuity with the risk loadl as followsMPs; (risk
loading 1) = 47.16 euros.



773

Il. Calculation of the second component of th& lsading — specific compo-

sition of the insurance strain

Insurance companies paying pensions from old-a&gesipn savings say the
following: A person who buys life monthly annuityillWive longer than a regu-
lar member of the population. Savers in pensioinggvhave earned more than
average over their active years. Savers in perswings have access to better
health care and therefore they will live longer.

Additionally, the anti-selection principle may womwhich means that seri-
ously ill pensioners do not buy a whole life pensias a consequence, natural
balance does not exist among those to whom thagrenwill be paid only for
a short period of time, and those to whom the paEsswill be paid for a very
long time. Under the same assumptions as in theique case but using the
Lower Bound of the 90% prediction interval for thee-Carter Longevity Model
(LCA-LM-LB), we obtain the Monthly Pension annuitith the risk loading 2
as follows:MPg; (risk loading 2) = 43.35 euros.

I1l. Calculation of the third component of theki®ading — market risk of the
interest rate
Applying the same assumptions as in the previase,cbut considering yield
curve of AAA rated bonds, the Monthly Pension abnwith the risk loading 3
is MPg; (risk loading 3) = 39.92 euros.

IV. Calculation of the fourth component of thedwey — profit loading

Profit loading is defined as follows: the insuvgh account for half of thex
costs and the initidiC costs, and both costs are charged at the timbeofife
insurance contract signing. The insurance compalhysatisfy the shareholders
of the joint-stock company. Hence, the insurangapany expects to be able to
invest only in AAA rated bonds considering extradevity, i.e., considering the
Lower Bound of the 90% prediction interval for thee-Carter Longevity Model
(LCA-LM-LB). Moreover, we apply illustrativex = 20% from the first yearly
annuity (half of this goes into the profit loadingalf is used to cover the initial
costs of the insurance company). Moreover, we &ddirtitial costsdC = 300
euros (of which 200 euros goes into a profit logdamd 100 euros goes to the
agent as a commission). Those 100 euros will bateduin the next step as an
expense loading. If we use the same assumptiomstas previous case and if
we also add the costs above, the Monthly Pensianignwith the loading 4 is
MPs, (profit loading 4) = 38.93 euros.

V. Calculation of the fifth component of the loagi expense loading

For determination of the expense loading, we assilostrative administra-
tive costss = 0.1%, half ofx costs, i.e., 10% and 100 euros from initial ctSts
Next, we assume yields of AAA rated bonds, consigethe above mentioned
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Model LCA-LM-LB. The Monthly Pension annuity witlespect to our assump-
tions with loading 5 is as followd Pg, (expense loading 5) = 33.41 euros. Based
on the above mentioned risk loads we can calcl#extive Premium. For 62
year old, Effective Priemium is 73.62%.

Effective Premium as well as the share of indisidisk loadings varies de-
pending on the retirement age. Table 1 offers theuat of the monthly pension
annuity and distribution of the effective premiundaisk loadings or profit and
expense loadings, for retirement ages 62, 65,5@nd 80 years.

Table 1

Monthly Pension Annuities and Distribution of Effedive Premium and Risk
Loadings According to Retirement Age with the Accurmlated Sum 10,000 Euros

Retirement Agex (years) 62 65 70 75 80
Monthly Pension (euros) 33.41 36.45 42.98 52.03 9%3.
Effective premium (%) 73.62 72.98 72.00 71.34 71.89
Risk loading 1 (longevity) (%) 3.02 3.52 4.37 5.40 6.27
Risk loading 2 (specif. Portfolio) (%) 7.82 8.93 10.64 11.78 11.70
Risk loading 3 (interest rate) (%) 1.20 1.21 1.19 131 1.04
Profit loading 4 (%) 2.17 2.16 2.17 2.21 2.31
Expense loading 5 (%) 12.17 11.20 9.63] 8.14 6.7P
Source Authors.

From Table 1 and Figure 3 it is obvious that dffecpremium as a net pre-
sent expected amount of monthly annuities is 7,86s (from accumulated
sum 10,000 euros), risk of longevity is 302 eurisk of the specific portfolio is
782 euros, risk of the interest rate is 120 euposfit loading is 217 euros and
expected present value of all costs and expensedli?17 euros. This last value
might seem too high for someone, but insurance eoimg do not have just
ordinary basic administrative costs, but also higlial costs associated with
starting pension payment services.

Additionally, it is very interesting to monitoréhdevelopment of individual
loadings on the basis of increasing retirement &gem Table 1 it directly fol-
lows that effective premium is the highest for @old person.

Risk loadings of longevity and specific portfoliacrease, expense loading
decreases significantly with the increasing reteatrage and risk loading of the
interest rate and profit loading do not changeiBaamtly.

3.1.2. Annuity without a 7-year Guaranteed Pension and Lower Bound
of the Pension Annuity

Oftentimes the question of whether a 7-year guaeshpension (84 pay-
ments) influences the amount of monthly annuitgesiand if so to what extent.
Also, economists are very interested in the leviethe lower bound of the
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monthly annuity. We assume illustrative adminiséeatcostss = 0.1%, half of
a costs, i.e., 10% and 100 euros from initial cd€tsthe Model LCA-LM-LB

(see paragrapl. Calculation of the fifth component of the loadingexpense
loading) and zero interest rate instead of AAA rated bonds zero yields.

In Table 2, monthly pension annuities, monthly gfen annuities without
counting the risk of paying 84 pensions, lower lwbohthe amount of the pen-
sion annuities and lower bound of the amount ofg@esion annuities without
counting the risk of paying 84 pensions are givasedl on the retirement age.

Table 2

The Amount of the Monthly Pension Annuities w.r.t.(6), According to Retirement
Age with the Accumulated Sum 10,000 Euros and Zerdgields

Retirement Agex (years) 62 65 70 75 80
Monthly Pension (euros) 33.41 36.45 42.98 52.03 9%3
Monthly Pension without counting the risk of paying

84 pensions (euros) 33.88 37.09 44.11 54.45 69.94
Lower Bound of Monthly Pension (euros) 29.78 33.03 40.06 49.76 62.53
Lower Bound of Monthly Pension without counting

the risk of paying 84 pensions (euros) 30.10 33.54 41.03 51.94 68.15

Source Authors.

If we did not take a 7-year guaranteed pensiam agtount, then the pension
for a 62 year old would be just 0.47 euros hightmwever, for an 80 year old
the difference would be 5.98 euros. As people gelyestart retiring from the
age of 62 to 70, we can say that incorporatingyaaf-guaranteed pension (84
payments) is appropriate because the amount gbehsion will not be greatly
affected.

Conclusion

In our paper, we stated the amount of monthly jeenannuity of the old-age
pension which is stated by Act 43/2004 Coll. on @d-Age Pension Saving
Scheme and by amendments and supplements to dastesin

We analysed annuity which is given by Article 46he Act as Product 1. By
applying Directive 2009/138/EC of the European iBarént and of the Council,
we estimated the probability-weighted average tfreucash-flows, taking account
of the time-value of money, using the Svenssordyielrve of the December 7,
2017. Moreover, we estimated risk loadings rel&wddngevity, specific portfolio,
interest rate, administrative expenses and aldd pfdhe insurance company.

Now, we offer our answers to research questionstake a stance to estab-
lished hypotheses which we have set out in thediirtion to the paper.
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To Q1: The expected effective value of the accameal amount of 10,000
euros is 73.62%, i.e., 7,362.00 euros.

To Q2: From the accumulated sum of 10,000 eurossherild expect the
lowest monthly pension annuity for 62-age-old pensr in the amount of 29.73
euros. For more information see Table 2.

To Q3: If the monthly pension annuity for a 624ye&d pensioner would be
in the amount 33.41 euros (see Table 1), the peasisould have to be alive for
at least 25 years to return the invested 10,000selir the monthly pension an-
nuity would be in the amount 29.73 euros (see Tabldhe pensioner would
have to be alive for at least 28 years.

To Q4: If we assume whole life monthly pensionutyy without any further
specification during the period of the first sewa&ars of pension payment, as is
described in Subsection 3.1, monthly pension aproaitild be 0.47 euros higher
for a 62 year old and 5.98 euros higher an 80 giear

To H1: From Figure 1 and also Table 1 it is obsitliat effective premium
represents only 73.62% of the accumulated sum,h@&nde we accept the as-
sumption of the hypothesis H1.

To H2: If we consider a 62-year-old pensioner arahthly pension annuity
in the amount of 33.41 euros, in order to get tB@®A0 euros investment back,
he/she would have to get a pension for at leagea$s, so in this case we would
reject the hypothesis H2.

In the future we plan to continue in our detailedestigation of other prod-
ucts which are stated by the Act.
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