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Abstract

One of the key issues in our lives: How long wi#é Vive? Other of the key issues in our lives:
How long will we get or enjoy our pensions? In thisalysis | focus on the mortality of

beneficiaries in receipt of old-age pensions arsghldlity pensions in Hungary. My main

objective is to demonstrate that the mortality ehé&ficiaries receiving different types of

benefits may be significantly different from theortality of the population. On the basis of
the life tables presented | show the graduatedgimtity of death corresponding to different

ages, benefits and genders and also the expectedenwof future years at the given ages.
Considering all these, | make comparison betweenntlortality of beneficiaries receiving

different types of benefits and the mortality o thopulation.

Keywords: mortality of beneficiaries, retirement peridde tables for pensions, probability
of death, life expectancy,



1. INTRODUCTION

In my opinion one of the key issues in our livesvHIong will we live?How long will we

get or enjoy our pensions?

The mortality of pensioners is a crucial issue eeennsurance companies and pension funds
dealing with life insurance (besides pension insoceaand health insurance sectors). The data
of mortality may be calculated in the knowledgetloé risk community of certain groups,

their probability of death, life expectancies, jlilsé special types of life insurance.

One of the essential components of population ptigjes is a projection of mortality, which

is the subject of this study.

Life tables of the population are of high importana the Social Security coverage. The
present topic is also crucial when considering mensystem possibilities of financing. They
are also widely used when estimating the futurarfaial status of the Hospital Insurance and

Supplementary Medical Insurance programmers.

The research deals with issues particularly infiblel of death and mortality, and gender
differences in ages of the different points of viewnch as marital status by region, mortality

by level of education. A lot of studies deal witle tcauses of death, as well.

In this analysis | focus on the mortality of beo&fties in receipt of old-age pensions and
disability pensions in Hungary. My main objective tb demonstrate that the mortality of
beneficiaries receiving different types of benefitgy be significantly different from the
mortality of the population. On the basis of the lie tables presented | show the
graduated probability of death corresponding to diferent ages, benefits and genders
and also the expected number of future years at thgiven agesConsidering all these, |
make comparison between the mortality of benefigsareceiving different types of benefits
and the mortality of the population.

For completing my work, | have used the data on rthhenber of pensioners and their

mortality.



2. MATERIALS AND METHODS

The mortality of people entitled to pensions andigpen-type benefits in 2008 has been
analyzed in details. The database of the CentrahiAdtration of National Pension Institute
(CANPI) keeps records of the data of 3 million pensrs in the total 10 millions’ Hungarian
population, whereas source of data on Hungariarulppn and mortality has been the
publication of the Central Statistical Office.

According to the international methodology for gens retirement benefit recipients, age,
beneficiaries of disability pension,have prepared severallife tables. The age specific
mortality of a given population at a given time dandescribed through a life tabldhge life
table may be applied for the characterization efdabnditions of mortality of a population at a

given time.)

Life tables are based on the data of 2008ave calculated theain indicators of mortality
(probability of death, life expectancy).

The age specific death rate is calculated (ageifspdeath rate) (n, ), which means dividing

the number of persons dying at a given age x byitimeber of population of age x.

Expressed through a formula: m, :%
The crude probability of death is also calculated), = rrllx
1+ 5 m,

The functions of persons survivingj;. In the present studyz, = 100 000 in the case of
old-age pensioners: ls; = 100 000.

W

zlxﬂ
Life expectancy at age ’x’ is calculated by apptythe formula: €] =i:1|—+%

X

Graduation:

For ages 3(< x < 75theKarup-King osculatory interpolatioris used. The pivotal values are

q,=108Z, - 004z . +Z,.) (x=30,35, ,75)
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Then the graduated values are calculated by thefibet

(x=30, 35, ,70; Q<n<4)

qx+n = Z aanx+5(j—3)

wheren j is the (n+1)st entry in thgh row of the following matrix:

0 -0,040000 1,080000 -0,040000 0 0
0,002560 -0,105600  0,980800  0,145600 -0,024000  0,000640
0,002880 -0,105600 0,737600  0,432000 -0,068800  0,001920
0,001920 -0,068800  0,432000 0,737600 -0,105600  0,002880
0,000640 -0,024000  0,145600  0,980800 -0,105600  0,002560

For ages 76 and over @ompertz—Makeham functioms applied:

at+bc*

1—q_X:p_X:e

. . [Hy,—H 2
First we estimate the parametez:=s ﬁ , Where H, =>"In Pygsiysi
2~ M i=0

Parametersa andb are estimated by the least squares method onasis bf the samiifteen

years

3. RESULTS

3.1Number of deaths in Hungary

The mortality of people entitled to pensions anagpen-type benefits in 2008 has been
analyzed in details. The database of the CentrahiAdtration of National Pension Institute
(CANPI) keeps records of the data of 3 million pensrs in the total 10 millions’ Hungarian
population, as well as the data of 118 thousandipears in the total 132 thousand annual
Hungarian deaths. 90% of the people dying are parss. The majority of people die as a

pensioner at an old age and that is why this tigpad extraordinary importance.



Figure 1 - The proportion of pensioners who died in 2008 imghary was 3.9%

When examining the number of beneficiaries dyin@@®8, we found that 57,2% of them
were entitled to old-age pension. | got s similargentages for men and women. 17,3% was
in receipt of disability pension above retiremegéawhich rate was much higher for males
(22,7%) than for females (12,2%). 11,6% receiveshloility pension under retirement age
also with a higher rate for males (16,6%) thanféonales (6,9%). As a full benefit, 16,5% of
recipients of widow(er)’s pension above retiremageé are women. | hereby mention that
only those are considered who have no old-age permi own right, that's the reason why

there is only an insignificant percentage of matethis category.

Figure 2 - Distribution of death data of pensioners in 2008
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The following chart shows the ratios of benefi@ariof pensions and pension-type benefits
dying in 2008 by age, compared to the overall nundfeleaths in Hungary, as well as the
proportion of pensioners compared to the whole [amn also by age. The diagram

demonstrates that above 62 years of age, for egayboth ratios of mortality and number of
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beneficiaries are close to 100%, certainly, as atnewerybody obtains some kind of benefit
over 62 years of age. My other observation is Hiaive age 45, a significant part of the
people who die from that age group, are disabp#gysioners or the beneficiaries of other

benefits received at a younger age.

Figure 3 - The ratio of pensioners died in 2008 compared &ottital number of deaths in
Hungary and the proportion of beneficiaries comghte the population at different ages (%)

100
90 —e—Dead —®—People /
80
70 /

60 P

50 y= 17,29790,0357:/' /
40 /

30 M y= 1,4854¢00842x
20 M“'

10

Percent

Age

rrrrrrrrrrrrrrrrrrrrrrrrrTrTrTTrTT T T T T T T T T T T T T T

20 25 30 35 40 45 50 55 60 65 70 75

Afterwards, | examined whether the monthly datadeaths show a difference between the
two genders with regard to beneficiaries of persiand pension-type benefits. Choosing the
method of standardization, | represent the proportf the number of deaths, in percentage,
in the given months compared to the yearly averag@008, there were a high number of
deaths among women, while there is a decrease congamen after the relevant February
rate. By analyzing the data of the other monthsad make the conclusions that the values

referring to the two genders show a significantedénce. (chart)



Figure 4 - Standardized mean number of deaths by month artkgam2008 (%)(pensions
and pension-type benefits)
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3.2The average age of deathhe retirement period

Relevant information can be gained by analyzingtidetata. The average age of death
regarding pensioners in comparison waiththe beneficiarieswas 74.9 in 2008. Behind the
mean value there are significant differences betweale and female results. For males age

71.7, whereas for females age 77.9 respectively.

Figure 5 - The average age of death Retiremenepod
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The distribution of the pension period for all biciaries died in 2008 every two years.

Several peak periods may be detected between le&f%s around the mean value (19.3



years). Many people died right after retirement, ibuvas not rare to spend 39-40 years in

pension, either.

As far as old-age pensioners are concerned, weem totally different picture on Figure 2.
Their distribution has no heavy tail/feature: vehort and very long durations become less
probable. The highest frequencies for those whd @ie2008 lie between 15-30 years. The
longest mean duration is 21.5 years.

The duration of disability pensioners’ yearsspent in pension is 14.6 for male sand 19.1 for
females, with a huge difference between those dgimgve or under the retirement age. A
significant number of disability pensioners die it a short while after retiremen©ne
quarter of males die within the first 6 years afterbecoming a beneficiary, whereas one
guarter of females die only within the first 9 yeas.

Figure 6 - Period of pension
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3.3Probability of Death

Chart 7 shows the graduated probabilities of de&tbld-age beneficiaries of pensions and
pension-type benefits, pensioners and disabilitysfpners between ages 30 and 80. Under 60
years of age, the differences are significant. Tiieeprospects of disability pensioners are
much worse than those of the population. Abovetlé€re is no important difference between
the probabilities of death of the population anel tleneficiaries of pensions and pension-type

benefits and the mortality of old-age pensionelsves better values than that of disability

pensioners, as well.



Figure 7 - The probabilities of death between age&0 and 80
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3.4Average life expectancy

It indicates average life expectancy measured ansyfor people of various ages under the

mortality conditions of the given year.

Figure 8 - Life expectancies between ages 30 and 80
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It is rather obvious that old age pensioners havehbetter life expectancy than disability
pensioners.

Pensioners and population data are the same algev&Bafor both indices.

3.5The difference between genders

The life expectancy of males and females signitigadiffer from each other in every
category of pension. On the whole, women have #&dmidife expectancy. At an active
working age, the difference after retirement isoaldigger than the rate calculated for the
population. At the age of 40, female old-age peresie have 9.4 and disability pensioners 8.8
years, whereas female population has 7.4 yearghitl expectancies than males.



The difference between sexes is decreasing with-ayst slowly, later more and more
quickly. At the age of 68, the difference is 3.2&sgefor both old-age and disability pensioners

just like for the population.

Figure 9 - The extra life expectancy of women in tens of age
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3.6 The probabilities of death between the two exact yes of age

| hereunder present the dimensions of probabiliiedeath between ages 30 and 40, 40 and
50, 50 and 60, 60 and 70, 70 and 80 as well an8®@. This refers to the probability of an
individual aged x dying within n years.

As regards young generations, it is a general t@ndé¢hat the probability of death of the
population is much lower than that of pensionerss hlso easy to see concerning persons of
working age. Between ages 50 and 60, the probgbifideath among the population is rather
high, 11%, whereas that of the pensioners is almogble this value, while that of disability

pensioners is nearly triple.

The majority of deaths occur at a senior age. énpitoportions of persons between 70 and 80,
there are smaller differences as fewer old-ageipeeass and more disability pensioners die
with regard to the Hungarian population. The sitrathanges between ages 80 and 90. The
life prospects of the population become worse tihase of pensioners, even only in a small
degree. In the table below, | make a summary ofptiedabilities of death between the two
exact years of age as a result of my calculatidhs.following charts clearly demonstrate the

significant differences.
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Table
The probabilities of death between the two exaatyef age, in percent

Age Population Pensioner Old age Disability
30-40 1,2 7,9 12,4
40-50 4,5 15,5 25,0
50-60 11,0 20,0 29,2
60-70 19,3 19,3 14,4 30,7
70-80 46,3 47,5 45,0 59,8
80-90 87,4 82,1 81,3 87,2

Figure 10 — The probability of death within 10 yeas by 10 years of age
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In Hungary, the statutory retirement age is 62 geavhich is of crucial importance.
Pensioners can expect to live another 18 yearsverage: old-age pensioners 19,1, while
disability pensioners 14,7 years, thus, they vétiaive their pensions for the same period of
time.

Regarding males and females, it is also true thataverage life expectancy of old-age
pensioners is the highest, whereas that of disapifpensioners is the lowest. At the same

time, there is a significant difference between ttveo, however.
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Figure 9 - The average life expectancy at 62 in 2008
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4. CONCLUSIONS

Because of the aging of society, old age and disalpiensioners’ mortality has become a
crucial issue — in respect of the financing schefa pension system, not only in Hungary,

but also worldwide. Mortality is a key questionewvery field of health sector, as well.

To summarize, the analysis of the results of kielés data prepared by me demonstrates that
it was worth elaborating and examining the datdesth of the beneficiaries of pensions and
pension-type benefits for 2008. The above preselifeedables are practical and efficient to
use. The results of the analysis of mortality oHegreat opportunity to draw conclusions, as
well.

The present issue is also vital to consider for meany more years the benefits should be
provided regarding different types of benefits irder to make our pension systems
sustainable not only in Hungary, but also in ottmuntries of the world.

| thank Holl6ésné dr. Marosi Judit for her assistantn my calculations and professional

support.
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Further information

Papers and studies available in Hungarian:
http://www.onyf.hu/index.php?module=news&fname=ongft menu_statisztika elemzesek&root=ONYF

Comments to the authors can be made either by(sesladdress on the back cover) or via e-
mail to maria.richter@hu.inter.net
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