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INTRODUCTION

Our love for Life is the most powerful love; the stomportant question of our lives is how
long we live. There are not many things found ie torld whose probability is 1. Death is
such, mathematics call this event sure. Humandifmite. The question here is not whether it
happens or not, its uncertainty does not manifssifiin its occurring, but at what age it
occurs. The length of each human life is unprebletahowever, the mortality of a
sufficiently large number of people is possibleestimate. Demographers say at least a
population of one hundred thousand is requirecatoutate probabilities of death by sex and
age. Hungarian mortality levels are high; you sbalso consider its internal differences, as
huge differences can be found here.

The Hungarian Central Statistical Office (CSO) jareys life tables by sex every year. It is a
general trend that the mortality rate of femalesmsich better than that of males.
Demographers have shown the differences in lifencés, trends and changes over time
between different levels of education. From thedsiveducational achievement towards the
highest, there is a drastic reduction observedartatty. There are scientific works available,
which give mortality differences according to raggtcounties. In Hungary, towns and cities
have lower, thus more favourable mortality valuéghw the population than people living in
villages. There is an important difference in miiftadependent on marital status.
Considering the year 2006-2007, at the age of l8®]ite expectancy of married men is 8.3
years higher than that of unmarried men. Among warttee difference is 6.2 years.

The analyses so far have also included the causeeath. Cardiovascular diseases are
considered the leading cause of death, while tlwpgstions of cancerous diseases have
increased in recent decades. Besides these findingsll add one more aspect to the

mortality studies listed in the following.

In my dissertation, | am looking for the answer ttee question, whether there is a
demonstrable difference in the mortalities of teared according to their sorts of pension-
type benefits. In 2008, the annual mortality of-affe pensioners, disability and survivor
pensioners are a lot different from each othemnftbe whole group of pensioners and the
Hungarian population. These concepts corresporttiggoension supply system in 2008. |
have created the life tables by sex and pensioaitgmefits (old age, disability and survivors'
pensions) Using the tables obtained as a reswtimimarising the calculations based on two
indicators of mortality rate, (probability of deathfe expectancy), | will describe the
significant differences in life chances.

The importance and current nature of the subject

The current importance of the issue as | see isith@any countries of the world, a revision
of pension systems is on the agenda today.

The subject is essential in the respect that parnsinds should know for how many more
years various types of benefits are to be paid.viing this is vital for financing the pension

system not only in Hungary, but in the Europeanddras a whole. One of the uses of my life
tables prepared is just the sustainability of ttegon system.



| judge my results to potentially serve as a bé&sisthe calculation of health insurance as
well.

| find it indispensable to know mortality for theeparation of forecasts as much as for
planning in the medium-and long-term. In my opiniory subject is a prerequisite of pension
models.

| also think seniors’ mortality is an important uss besides social insurance (pension
insurance, health insurance) for life insuranceeutattings and pension funds themselves.
Annuities, life insurance venture and access magabeulated on the basis of the mortality
data for each group (risk community) in terms ditlsurvival, probability of mortality and
known life expectancy.

The calculated values can be valuable for any pevgao feels responsible for their own

financial future planning, dealing with self-carenean it may be interesting for broad layers
of society to know for how many more years the memkof various groups will receive

different benefits, on the average, until what #gey will live and how many more years of
age they can expect on average — not only in tefmsational values of mortality but also of

their different pension-type benefits.

The Preliminaries

| started to deal with the subject of my disseotatat the Central Administration of the
National Pension Insurance in 2007. First | workadhe recipients’ details, in May, | wrote
the studies entitled " The Ratios of RecipientsPehsion of Retirement and Pension-type
Benefits in the Population, (2004-2005) and "Thertdlity of Recipients of Pension of
Retirement and Pension-type Benefits (2004)". Mileegue, dr. Judit Marosi Hollosné
helped me in my work.

We published an article on the results of our datean entitled "The Mortality of Recipients
of Pension of Retirement and Pension-type Benafit8B004” in the September issue of the
Statistical Review in 2008.

We also dealt with county and regional data, wemeted the regional and county life tables
for pension of retirement, pension-type benefitpients, old-age and disability pensioners.

This means that more than a hundred life tables toatbe prepared. To do this, we
summarized the results of the calculations, oudysttan be found in the January issue of
Regional Statistics in 2010 "Geographic Differenaeghe Mortality of the Recipients of
Pension of Retirement and Benefits in Hungary."

At this point, | started the processing of the 2@@&a. | continued the research work by
processing the data of 2008. Applying the dataesfspn, | finished my study entitled “The

Recipients of Pension-Type Benefits in Hungary @& and 2009 ". Here, an investigation
was carried out by gender, counties and pensioa-bgmefits.

It continued through my work "The Death of Recipgemf Pension of Retirement and
Pension-Type Benefits in Hungary in 2008 (An Anaysf Sex, Benefits and Counties)".

| completed my work presenting the life chancepe@fsioners entitled: ” The Mortality of
Recipients of Pension of Retirement and Pensiore Bgnefits in Hungary (2008)”.



The objectives of my research work

During my research, my general objective is to cewifferences in mortality among

pensioners of retirement, disability and survivaengioners and the entire Hungarian
population by sex. For this, | will prepare lifeblas using domestic and international
methodologies. For making life tables, | will praguthe necesary beneficiaries and mortality
data.

In order to achieve my main objectives, | will examthe following.

1. I will process the stock data for pensioners by aed type of main benefits, which
includes the data of approximately 3 million pensis of retirement and
beneficiaries of pension-type benefits. My goaltascalculate the proportion of
recipients in the population of by the age complaeie 1 January 2009, dealing with
the ratio of old-age and disability pensionershia population as well as the ratio of
pensioners.

2. 1 will examine the data of disability pensionersterms of their age completes
according to their degrees of disability, | willaglv the age pyramid of disability
pensioners in terms of their degrees of disabilityill try to find out if there is a
difference in the numbers of males and femaleserms$ of the seriousness of
disability.

3. | will process the data of nearly 120 thousandppeavho are retired, receiving
retirement benefits at the time of their death gaddy data). | will give the number
of the old-age and disability pensioners dying @0& by this | will point out the
difference between the two types of benefits.giVle you the number of disability
pensioners dead, according to age and disabilaypg. | will calculate and include
in a table the number of the recipients dead, the@rage age of death and their
average time spent in retirement broken down byrthpr types of allowance. | will
determine the average age of death for men and wamnd their time spent in
retirement, and the difference between them. l'okileg for the reasons for a worse,
thus lower age of death of men than women, theesaattheir worse life chances.
In my research, | will examine what proportion didi&y pensioners dying make out
among all the recipients.

4. My plan is to calculate the proportion of men anohven died among the recipients
of disability pension. In the case of disabilityngs®ners died, my aim is also to
calculate the average age, their time spent ineragnt for women and men. | will
consider the distribution of the time spent inregtient, | will also find the year of
maximum for both sexes.

5. It is the main aim of my research work to prepte life tables on the basis of the
international and domestic methodology of retireméor all beneficiaries of
pensions, old-age, disability pensioners, widowed avidows, considering both,
males and females. A life table serves for desugibhe mortality of the population
in detail, it gives us the level of mortality foges. In my dissertation, it is my aim to
give the probability of death by age and to anatysend demonstrate and represent
in a chart at what age there is a major peak fon @mred women died receiving
pension and pension-type benefits. My goal is towshhe differences of the
probabilities of death given on the basis of mycghkitions of beneficiaries of
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pension and pension-type benefits, old-age anditliiyapensioners annually from
each other and the national average.

6. My aim is to give the life expectances to beedaen by age. It is my objective to
show in what way probabilities of death and the kxpectancy of recipients of
pensions of old-age, disability and pension-typeefies differ from the national
average and each other by years of age.

On the basis of my aims, | have the following hypbeses:

1. Above retirement age, the proportion of the fiersgies of pension or pension-type
benefits is above 95% - according to their age dete@ on 1 January 2009.

2. Considering disability pensioners, there isfeedknce between men and women about
the degree of disability.

3. Considering their age of death, there is a Bt difference between old-age and
disability pensioners of both sexes.

4. Considering the time spent in retirement, old-agnsioners spend more time in the
pension system than disability pensioners both migém and women.

5. The probabilities of death of the beneficiaméslifferent pension types significantly
differ from each other and the population by yedrage, in both sexes.

6. The life expectancies of the beneficiaries ffiedent pension types significantly differ
from each other and the national value at diffeeg@s, in both sexes.

MATERIALS AND METHODS

The stock data applied in this study come fromdiagistics of the Central Administration of

National Pension Insurance (CANPI) appearing oegular basis. | use the stock statistics
registered after the pension rises in January 20082009, which include the number of a
variety of recipients by sex, year of birth andeyy benefits - grouped by types.

The mortality data have been available from the &f the Pension Payment Directorate
(PPD). Here, | also had access to the years di,l8ex, types of service and the dates of
retirement of the recipients died.

| also made use of the annual mortality data obhdudry 2008 to 2009 of the Hungarian
Central Statistical Office.

Pensioners with benefits provided abroad for thieave been left out of consideration in all
cases in my analysis, as they cannot be considieecbleneficiaries of the Hungarian pension
system either according to their places of residemrcany other living conditions of theirs.

Only domestic pension benefits are considered todhges valid for Hungary. Thus, stocks
and mortality data considered in the analyses danctude benefits paid abroad.

Internationally, the data of retired beneficiaria® collected by EUROSTAT (Statistical
Office of the European Union, based in Luxemboufdpe data relating to pensioners belong
to ESSPROS (European System of Integrated Socak®ion Statistics) an independent
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module. According to the international practicetireel beneficiaries include retirement
benefits, which are listed below.

The statistical data of the Central Administratioh National Pension Insurance staff
collectively provide the following retirement bergf(Pension benefittal).

Old-age pensions, above retirement age
Old-age, under retirement age
Disability, above retirement age

Miners' and early retirement pension
Disability pension under retirement age
Accident-related disability pension under retiretrege
Rehabilitation annuity

Temporary widow(er)s'

Widow(er)s' above retirement age
Widow(er)s' under retirement age
Parents'

Orphan benefits

Furtherpension-type benefits

Annuity for members of agric. co-op's

Accident annuity

Social annuities of the health damage persons
Disability annuity

Spouse supplement, spouses' income supplement
Other pensions and annuities, etc.

| have listed pensions and pension-type benefhgirfotal make ouPensions and pension-
type benefits.

The basis of comparison between the types of bisnsfbased on the legally defined general
retirement age. The pension paid to beneficialeva age of retirement belongs among old-
age pensions. Accordingly, disability pensioneracheng the standard retirement age are
called old-age disability pensioners.

| treated disability pensioners under age sepatataternationally, disability pensioners
under retirement age, and the disability beneiid i@ them belong to the function according
to their ESSPROS methodology. Disability pensiome@ching the age of retirement are
listed to the function of old age in the Eurostatatbase. In my dissertation for 2008, |
followed the annual national practice when | coesed the proper classification data
concerning Hungarian pensioners. This | could apmiythe preparation of the life tables as
well.

| named disability pensioners reaching the genetakment age disability pensioners above
retirement age. (From 2012 onwards, according t® miew statutory provisions, the

Hungarian practice has also changed.) | treatedbility pensioners under retirement age
separately.



When carrying out the mortality analysis, | natlyr@annot treat each type of care separately,
because some of them have only few beneficiariesually summarized the detailed list of
pensions, and below, | will refer to them by thenes given here.

- The beneficiaries of pensions and pension-type flisriaclude all the recipients of
the benefits above.

- Old-age pensioners are named those who receivagadensions, above retirement
age, old-age pension under retirement age, Miagid'early retirement pension as a
main pension.

- Disability pensioners are called Disability pengimnabove retirement age, disability
pensioners under retirement age, Accident-relatézhbdity pensioners under
retirement age, including the beneficiaries of keltation annuity.

- Survivors' pensions include Widow(er)s' above eatient age, Widow(er)s' under
retirement age, however, here | do not considerpioeary widow(er)s’ even though
they receive it as a main benefit. | only examirfechale survivor pensioners
separately, as widows' benefits are merely recebyed few thousands of men as a
main benefit.

The definition of disability groups in the diss¢ida happens in the following manner:

Disability group Il includes disabled but not tiblyancapacitated.
Disability group Il is completely unable to workytidoes not need extra care from others.
Disability group | is completely unable to work awdnts total care from others.

The methodology used

The main aim of my dissertation is editing the alrifie tables. | have reviewed the method
description of abundant literature and followed tieemal procedure. The methods currently
used originate from the 1970s, using Bockh’'s foanmwe have an opportunity to make life
table based on the data for a particular calenelar.y

Life table functions:
X : age at last birthday
|.: the number of people surviving to exact age x
: the number of deaths between exact ages x and x+1
p,: probability of survival
g,: probability of death (the probability that a pen dies between exact age x and
within x+1 years
: the number of person-years lived between exaet agnd x+1,
T« : the number of person-years lived after exacbage

e: the average number of years of life remainingxaict age x

X

x+ e): expected age of death (at what age a person’xgei die on average).

Life tables published in the Hungarian Demograptearbooks usually contain ten columns
(the number of deaths figures in two columns), kirty my tables contain a great number of
columns, although even the knowledge of fewer \&ahssures sufficient understanding.



The most important lines of the life table are fiblowing:

Age at last birthdayx.

Graduated probabilities of death: g,

the average number of years of life remaining a@icexge xs, expressed using this formula:

w
leﬂ
0 — izl

e +=
i I 2

X

| made the graduation in the following way:

| also considered the method applied for the natigopulation by the Central Statistical
Office

1. For ages30 and 78he Karup-King osculatory interpolation is used. The pilvetdues are

q, =108, - 004z, .+Z,..) (x=30,35, ,75)

2
Z qx+i

Z —i==2

5
Then the graduated values are calculated by the formula

the formula used is

Uen = D, 0o Zyisy  (x=30, 35, ...,70; 0<n<4)

wherea,,; is the (n+1)st entry in the jth row of the following niet

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

1-gq,=p, =e

atbc*

2.For ages 76 and over | applied a Gompertz—Makeham function:

First | estimate the parameter c using the following foanul

c=gHs™Ho
H, —H,

Parameters a and b are estimated by the least squares mathibe basis of the same fifteen
years.

4
ahol H, = Z"’l Pretsk-1+ , k=1,2,3
i=0



RESULTS

In my PhD study, | put the focus on the mortalitgtad and indices of the recipients of
pensions and pension-type benefits for the yeaRPQGff8 - taking into consideration the
providing system effective in 2008. Accordingly,will examine supply groups in my
dissertation, and | also use headings that retthecP008 supply system. I'm planning to apply
the annual changes of 2012 in the annual mortsiitgies of 2012, at the time of writing the
present study, the necessary data for this weralhavailable yet. | primarily proceeded
from the hypothesis that the mortality of the remmps of beneficiaries would significantly
differ from that of the population. The main aim wly research was to highlight such
differences. To achieve this, | had prepared mitytaables and by using them, | added
graduated mortality probabilities related to vas@ges, benefits and genders as well as life
expectancies regarding certain years of age. Gnlihsis, | made comparisons between the
mortality of the totality of those in receipt ofr@ons and pension-type benefits, that of old-
age, disability and widow(er)'s pensioners — exglely main benefits with regard to the
latter — and population mortality.

1. Data of beneficiaries

The starting point of my PHD research was to usestbck data of those receiving pensions
and pension-type benefits for January 2009. | demaed benefits paid abroad, thus | only
took domestic pension benefits into account conogrHungary-related values.

The used stock data originate from the regularlplipbed stock statistics of the Central
Administration of National Pension Insurance whadntains headcounts per year of birth,
gender and type of benefit.

65 years of age or older are 16.4% of the populahdHungary. For women it is 19.8 %, for
men 12.6 % in value. Hungary as a whole in termghefproportion of the 65 year old and
older makes up 23.8% of the working-age population.

In Hungary, 30% of the population received reggeovisions in the form of pensions and
pension-type benefits in 2008. More than one-fo(2H3%) of the country population was in
receipt of regular cash benefits in the form ofgens, where the female proportion amounts
to 20 per cent more than that of men. 3 053 B2d@ple received pensions and pension-type
benefits in January 2008 (3 032 286 people corsitjeamong these, 39.9% is men, 60.1% is
females. Women have a significantly larger peragnis they spend a longer time in the data
stock, and also get in at a younger age.

On analysing the proportion of beneficiaries inside whole population, | have found the

following: in younger age groups, in the case alsthcompleting their years 17, 18, 19 on 1st
January, there is 6% of beneficiaries of orphareben by the year of age 25, this value falls
back to 1%, later, there is another rise obseratthe age of 44, the value is over 7% (mostly
disability pensioners). At the age of 62, the prtipa of pensioners compared to the

population reaches 96.8%, and from this age dkgeps taking on a value approaching this.
There is an important difference between malesfandles in this proportion at the age of

57, 58, 59, in early old-age pension because oflifference between the two sexes.

Among pension and pension-type benefit recipieds per cent received old-age pension,
11.9 per cent attained retirement age, the numbaisability pensioners under the retirement
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age amounted to 14.2 per cent, whereas 4.4 pergaaméd widow(er)’'s pension as main
benefit.

The percentage of old-age retired beneficiariethefpopulation of the national average is
17.2% among them, there are 24.3% more women tleam Within the group of retirement
pension recipients, 62.9% receives old-age anceneéint-type benefits.

The percentage of disability pensioners aboveemnt age and disability pensioners under
retirement age altogethere 7.8% of the population in Hungary. The totaldidability
retirees under age and over age make up 28.4%eofdtirement pension recipients in
Hungary. The proportion within the group of disdpitetirees under age are reported to have
a value of 4.2% of the national average. The maitidisability retirees under age compared to
the population of working age represent a valué.o®o. | found the proportion of disability
pensioners below the age within the group of dlfement pension recipients in Hungary to
be 15.4%. In 2009, considering the proportion sgdility pension recipients when checked
annually in the total population, the values grdiguacrease until the age of 61, at this age.
Disability group | comprises 0.54 % of the popudati Disability group 1l 3.55 %, whereas
Disability group Il has 24.73 % of the populatidrne values for other ages get continuously
reduced. Within disability pensioners, the humbleregipients belonging to Group | is even
lower than two percent by (1.85 %) , Disability gpall includes 12.9 % in January 2009. The
most notable group, Ill, includes 85.3% of all ditisy pensioners

Male Female

I 105
- 100;

20000 15000 10000 5000 0 0 5000 10000 15000 20000

|:| 1. disability group |:| Il. disability group

lll. disabil ity group

Figure 1

The number of disability pensioners represented accordingegpsex and disability group
(January 2009)
Source: calculated and structured by the authoiNElAlata

The proportion of Widows above and under retirereege is 4.3% of all beneficiaries of
pension.
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2. Data of death

I will examine the data of death of beneficiariépensions or pension-type benefits in 2008.
These mortality data do not include benefits paidad. All these data are related to Hungary
and | will refer to them as domestic, national @at data. My research continued with the
usage and analysis of mortality data, the analysighich gave results of pensioners died in
2008, which proved to be interesting for furtheamnations, as well. While proceeding with
analyses | have always taken special considerédidhe fact that pension and pension-type
benefit recipients have shown considerable varretheir totality. They are different in their
benefits (old-age, disability, survivors etc.), itheges which have obvious correlations also
with the benefits paid. For instance, young berngifies are mainly disability pensioners.

Mortality data have been taken from the stock ddt®PD (Pension Payment Directorate),
where | also had information on the years of bigénders, types of benefit and retirement
dates of deceased beneficiaries.

The main results are related to the mortality diatad below:

During 2008,117 755 people died among those in receipt of pensions arsion-type
benefits, nearly the half i.e. 48,4% of whom wei@anwhereas 51,6 per cent were female.

When analysing pensioner mortality for 2008, | vede to get to the conclusion that the
proportion of the deceased reached 57,2% for odd-4g,3% for disability pensioners above
retirement age, whereas it amounted to 11,6% featlity pensioners under retirement age
and 8,8% for those in receipt of widow(er)’s pensa&s main benefits. Most beneficiaries of
old age pension died around the age of 82, whiahdlity pension recipients at a much
younger age, mostly at the age of 56-59.

3500

—e— Old-age
—=— Disability

3000

<2500
[+

=
2000
=)
51500
E
1000

Z
500 -

0
40 45 50 55 60 65 70 75 80 85 90 95
Age
Figure 2

Differences between old-age and disability death number80d8 2
Source: calculated and struetured by the autheNRlAlata

In disability group I, most people died at 57-5&ngeof age as it is shown in Diagram 2,
while in disability group Il, between 52-58 yeafsage. For those of group Ill, the number of
deaths shows a constantly high value between 5@&aiygars of age.
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As a result of my calculations, the deceased hadvanage age of death at the age of 74,9
years, whereas their average retirement period ateduo 19,3 years. On examining the two

genders separately, the average age of death ofnaer’1.7 years with 16.5 years spent in
retirement, whereas the former for deceased woreached 77.9 years with 22.0 years of
retirement period, so that on average, femalesivegebenefits for 5.5 years longer than

males.

As regards old-age pensioners above retirementthge,average age of death is 79.2 years
of age with 77.9 years for males and 80.4 yearddimales. As | concluded, the difference
amounts only to 2.5 years for the benefit of fermalafe expectancies for beneficiaries, who
had become part of the system as old-age (and isabitity) pensioners attaining pension
entitlement with the required service time, are enfavourable. With the passage of years of
age, the difference in life expectancies of matedsfamales are gradually disappearing.

In the retirement ages for disability pensioned&di not find any significant differences in the
average age of death, with men 72.9 years and waitlnen 75.2 years. However, these
averages are five years lower than those of old psgsioners.

Nearly half of males died under retirement age,levthie proportion of those under age for
women is roughly one-third of all disability penseys. The number of males died under
retirement age is much higher than that of femedespared to their stock data.

For men, the proportion of those died as disabgaysioners among all the beneficiaries are
much higher than for women. In my opinion, this nsy one of the reasons for a lower
average mortality age for male pensioners; more@verorse male life expectancy may also
be seen in the higher degree of their disability.

The average retirement period for disability pensrs amounts to 16.1 years with 14.6 years
for men and 19.1 years for women; however thegegsnsiderable difference between such
periods for the deceased died under or above megine age. Examining the repartition of
retirement periods, | can state regarding both genthat the mortality peak is in its first
year.This means that a significant part of disability pensis dies within a relatively short
period of time following their retirementn case of men, 25 percent of this repartitiomsfal
for the 8" year, i.e. one-fourth of them would die within 6ays after retiring. Regarding
women, this 25 percent falls on th8 @ear.

In the case of disability groups, | also investghthe average age of pensioners died and
their time spent in retirement. As | expected, Vénéound a significant difference between the
life expectancies of Groups I-1l and Ill. For Graup-1l, the average age of death for men is
70.1 years, for women 70.9 years. The same dat&foup Il are 73.6 and 75.9 years
respectively, so retirees in Group Il live 3-5 genger on average compared to those more
severely disabled. Besides, the life expectancglisdbility pensioners above retirement age
belonging to Group Il is also considerably lesgofable compared to old-age pensioners.
Old-age pensioners, however, have an average atgatf at 77.9 years (men) and 80.4 years
(women) , which is more than four years higher ttrenvalues of the disability pensioners in
Group III.

In the respect of the average time spent in retrgnthere is little difference between groups
of more severe and less severe disabilities: bdtihmwen and women, there is a difference of
approximately one year, Group Il spends so muaigdo in retirement than Group II.
Disability pensioners of Groups | and Il spend e8ally the same amount of time in
retirement as old-age pensioners (their periodetfement begins much earlier, but it also
ends much earlier). 1ll. Group spends only abott 1.5 years more in retirement than old-
age pensioners.
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In Figure 3, | have represented the time spenetinement of beneficiaries of pensions and
pension-type benefits died in 2008 — in every twarg. Their average time was 19.3 years. It
can be seen in Figure 4, there were a lot of thgimgda little after retiring, the peak values
are between 17-20 years, with significant frequecie to 30 years. It is important to notice
that there was a high number of people receiviedtimefits for 39 years or more.

Old age pensioners, on the other hand, show a ebehpldifferent picture. The main
difference is in their more even distribution ofeagthe proportion of very short benefit
provision is much lower, and there are many feveses needing a long time of provision. On
the basis of Figure 5, we can observe that the wegbrity of pensioners received their
benefits for 15-30 years among old age pensionsrgearetirement age died in 2008. Their
average time spent in retirement was 21.5 years.

10000 7000

6000 1

5000 1

4000 1

3000 9

Number of death
Number of death

2000 4

Std. Dev = 10,06 10004

Mean =19

Std. Dev= 8,06
Mean = 21
N = 65223,00

N = 117755,00 0

1 5 9 13 17 21 25 29 33 37 1 5 9 3 17 21 25 29 33 37
3 7 1 15 19 23 27 31 3B I 3 7 1 15 19 23 27 31 3B I

Pension duration Old-age pension duration

Figure 3 The beneficiaries of pensions and Figure 4 Old-age pensioners died in 2008
pension-type benefits died in 2008
Source: calculated and structured by the authoNElAlata

On examining the distribution of old-age male pensrs above retirement age, | can see that
above the official age of retirement, the numbedediths is important, but most of them died
between 77 and 85 years. Their average age of desttv7.9. For females, the peak of the
number of deaths was between 84 and 87 yearshénd wvas also a high number of women
reaching an age above 90. Their average age di deat 80.4 years.

I will represent the time spent in retirement ad-alge male pensioners above retirement age
in Figure 5. Many of them died within a few yeafgearetirement. Most of them received
their benefits for 17-20 years, but some of themnfiore than 30 years. Their average time
spent in retirement was 18.6 years. On analysiegtithe spent in retirement of women
(Figure 6), | find that the maximum is 29 yearst there is another significant peak at 39 or
after. (Considering men, this peak cannot be olesgnas they were able to become
pensioners at a higher age and did not live uhid high age. The average time spent in
retirement is 24.1 years with women.

14



4000 4000

30001 3000 1
e e
S S
(] (]
© ©
© 20001 © 20007
(] (]
Qo Qo
€ £
> >
bz 2

10004 1000 4

Std. Dev= 7,86 Std. Dev=7,31
Mean = 19 Mean = 24
0 N = 31226,00 0 4 N = 33997,00
1 5 9 13 17 21 25 29 33 37 1 5 9 13 7 21 25 29 33 37
3 7 1 15 19 23 27 31 35 39 3 7 11 5 19 23 27 31 35 39
Old-age pension duration (men) Old-age pension duration (female)
Figure 5 Old-age male pensioners Figure 6 Old-age female pensioners
died in 2008 died in 2008
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I have examined the number of deaths of pensiodied in 2008 and found that among
pensioners died, there were 57.2% of old-age presp17.3% above retirement age, 11.6%
disability pensioners under retirement age and 8\886ws.

Among male pensioners died in 2008, there were Bfd4age pensioners, 22.7% above
retirement age, 16.6% disability pensioners undirement age.

Among female pensioners died in 2008, there werd%ld-age pensioners, 12.2% above
retirement age, 6.9% disability pensioners undireraent age and 16.8% widows.

The proportions of beneficiaries and number of dedts in terms of years of age and the
population

| have examined the proportion of deaths of theufdn by years of age, and also the
proportion of pensioners compared to the populdbypiyears of age. Above 62 years, in all
ages, the proportions both in the number of deatldspensioners are approaching 100%, for
women and men alike. This corresponds to my expentaas above 62 years, almost all the
population receives pensions or pension-type benefin important part of those dying
young is disability pensioners or the beneficiané®ther benefits provided at a young age.
The ratio is the lowest for under 40 years for éhalying in 2008 receiving pension or
pension-type benefits compared to the total nurobeleaths in Hungary. This phenomenon
is present with males much more significantly thamh females. In these cases, death
occurred in the lack of a precedent entitling teespn to have an allowance (e.g. disability).
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Monthly mortality values

In 2008, the monthly frequency of pensioners arel namber of deaths of the country
population change parallelly. The daily average bers of deaths both for pensioners and the
population are higher during the winter months timaummer time. Monthly mortality data
are not different for the two sexes or differerdy of benefits.

3. Mortality analysis

After analysing the data of mortality, | continuey research preparing the life tables.

| elaborated the working method on the basis ofleéhodology to be applied. | prepared the
life tables for 2008 for the beneficiaries of pe@msipension-type benefits, beneficiaries of
pension, disability pensioners, for male and fenwddieage pensioners and widows receiving
a main benefit.

Among the values of life tables, | will examine twodetail, graduated probability of death
and life expectancy. The indicators of death arderan the basis of mortality observed in a
given year and show the way the mortality of pemsis or another chosen group varies in the
given calendar year.

| expect the correlations of mortality mentionedad to reoccur here during my analysis of
mortality, in the probabilities of death calculafied the different types of pension and in life
expectancies.

| will use the results of my calculations and asalyhe graduated probabilities of death for
both males and females receiving pension, pengioa-enefits, disability pensioners, old-
age pensioners and widows receiving a main benrefiill place particular emphasis on the
average life expectancy of the different groupghef population of a certain age, which |
consider one of the major issues of mortality asialy

In Table 7, | present the graduated probabilitiegdeath of pensioners and the residual life
expectancy. The difference between men and womeleasly visible. Considering the male
curve, the graduated probabilities of death haveeneasing volume up to 52-55 years of age
and in these age groups, we can see high gradpaibdbilities of death (equal to 69 years of
age). The curve shows better (lower) rates betvs&egind 62 years of age, then it reaches the
former level by the end of the sixties, which idldawved by a steep increase. The same
tendency for women runs at a lower level and attiradly lower ages. In this phenomenon,
higher graduated probabilities of death are preserfor disability pensioners as at
preliminary ages under retirement age only the niynof old-age pensioners occur in the
stock data.
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The graduated probabilities of death of pensioners ir8200
Source: calculated and structured by the autholNEIlAlata

The data presented as the results of my calcukasbow that residual life expectancy at 30
for men — due to their age involved basically digtpensioners — is 30,9 years, whereas it
Is 39,6 years for women. The difference betweerdgenamounts to approximately 9 years
which gradually decreases with age advancemernhagat is only 1,3 years at 80. Regarding
the totality of pensioners, life expectancy is 885 years.
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Life expectancy of pensioners in 2008
Source: calculated and structured by the autholNEIlAlata

17



| have carried out similar mortality studies in thase of the beneficiaries of different
allowances. In every type of benefit, there is gnidicant difference between males and
females.

My main aim in the following is to examine whethbere is a significant difference in the
probabilities of death of the beneficiaries reamividifferent types of pension. | will also
prove my hypothesis and show that the probabilidiedeath of beneficiaries with different
types of pension differ from each other and theieslof the whole population significantly
by year of age.

On Figure 9, | will represent the probabilities d@éath of beneficiaries of pensions and
pension-type benefits, pensioners, old-age andidliygpensioners between 40 and 70.

According to my calculations, there is, no big eliéince between the probabilities of death of
beneficiaries of pensions and pension-type benaflits’e 60 years of age. This is explained
by the high percentage of being covered as froner§Galmost all the population gets some
kind of allowance. At the ages examined, the proib@ls of death of disability pensioners
are a lot higher than those of old-age pensioners.

E.g. at the age of 60 the probability of deathis&Mility pensioners are 3.7 times higher than
that of old-age pensioners of 60.

With the number of years increasing, this propori® decreasing, still it is as high as 1.9 at
the age of 75. The curve of old-age pensioneriisecto the one of beneficiaries of pension
and pension-type benefits from 60 on, as the ptapoof old-age pensioners is dominant
among all beneficiaries between 60 and 75.
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Figure 9

The probabilities of death of beneficiaries of different tygfggension in 2008
Source: calculated and structured by the autholNEIAlata
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The probabilities of death of disability pensionatgshe examined ages are much higher than
those of old-age pensioners, at the age of 60pithieability of death of disability pensioners
is 3.1 times higher than that of old-age pensionég&.

With the number of years increasing, this propori® decreasing, still it is as high as 1.5 at
the age of 75. The curve of old-age pensioner®ecto the one of beneficiaries of pension
and pension-type benefits from 60 on, as the ptapoof old-age pensioners is dominant
among all beneficiaries between 60 and 75.

In women, contrary to men, there is an extra categopplied with benefits, those receiving
widow’ pension. A higher probability of death ofsdbility pensioners can be percieved here
as well, with the proportions moving between 3.1 dn5. It is worth highlighting the
situation of widows, whose probabilities of deatansl closer to disability pensioners than
old-age ones. It is also interesting to observe biemeficiaries receiving widows’ pension
have a higher probability of death up to the agé®68 than disability pensioners. After the
age of 68, this turns round, so disability pensismvell die more probably. The probabilities
of death of disability pensioners are much closenltl-age than to disability pensioners at a
really high age (this cannot be seen on the figurkg difference is not significant in itself,
still it is an intriguing phenomenon. Like in mehg curve of beneficiaries of pension and
pension type benefits is closer to that of old-ages, here from the age of 60 on, as in
women too, the proportion of old-age pensionerslvaldominant among all beneficiaries. (In
2008, women'’s early retirement age was still 5tyehe old-age one was 62 years.)

| will continue my study referring to another imgaot indicator of the life tables prepared by
me. After probabilities of death, | compared tHe Bxpectancies of beneficiaries of different
types of allowance between 40 and 70. My hypothlesie is that the life expectancies of
beneficiaries receiving different types of allowandiffer from each other and the whole
population at certain ages.

On Figure 10, I will demonstrate the life expectaaoof beneficiaries of different types of

allowance in 2008. It can be seen clearly thatagd- pensioners have a lot better life
expectancy than disability ones. The life expedmof beneficiaries of pension and pension
type benefits are equal with those of the wholeutatpn from 58 years on. At the age of 60,

life expectancy is 19.4 years for beneficiariepehsion and pension type benefits, 20.7 for
old-age, 15.8 for disability pensioners. The vatsémated for the whole population is 19.3.
There is a difference of 5 years between old-agk disability pensioners. This difference

goes decreasing with age, still there is 1.2 yattise age of 80.
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Life expectancies of beneficiaries of different types of allowian2@08
Source: calculated and structured by the autholNElAlata

Old-age male pensioners have a lot better life etlgpey than disability ones. The life

expectancies of beneficiaries of pension and pernsjoe benefits are fairly equal with those
of the whole population above 60. For the bendiiesaof pension and pension type benefits,
life expectancy is 16.5 years, while for old-agageners 18.1 and for disability pensioners,
it is 13.6. The Demographical Yearbook (2008) hasstimated value for the whole male
population, 16.6 years. There are 4.5 years’ diffee between old-age and disability
beneficiaries. This difference goes decreasing agh, still there is 0.9 years at the age of 80.

| have also calculated the life expectancies of womecieving different types of allowance.
At the given ages, considering the average lifeeetgncy, we can say that old-age pensioners
have the best situation. As a result of my calootet at the age of 60, it is 21.6 years for
beneficiaries of pension and pension type bene#s6 for old age, 18.8 for disability
pensioners, 19.1 for widows. There are 3.8 yeafferdnce between old-age and disability
beneficiaries. This difference goes decreasing agh, still there is 1.1 years at the age of 80.

As regards retirement, the83ear of age has a special role; therefore | choig additional
examinations concerning residual life expectancy6atrelating to the different types of
benefits. In the table below, | will present theuks of my calculations. | also indicated the
data of the Hungarian population in the last rotecifrom an HCSO publication [2008]. |
have not prepared a life table for widowers, asetlage a lot more data necessary for it than
their number.
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Table

Life expectancy at 62 relating to the different tyes of benefits

Total Men Women
Life Expected Life Expected Life Expected
expectancy age of | expectancy age of | expectancy age of
(years) death (years) death (years) death
Recipients of
pensions, pension- 18,0 80,0 15,4 77,4 20,0 82,0
type benefits
Old-age pensioners 19,1 81,1 16,6 78,6 20,8 82,8
Disability pensioners 14,7 76,7 12,7 74,7 17,4 794
.Beneflc[arles of 175 795
widow(er)'s pension
Population 17,9 79,9 15,4 77,4 19,9 81,9

Source: calculated and structured by the authoNElAlata

The life expectancy of the entire population bdkiazorresponds to data similar to those in
receipt of pensions and pension-type benefits. iBhis line with my previous results where |

could see that already 98 per cent of the populdied received a certain type of benefit at
62. Males receiving old-age pensioners can exuebve 1.2 years more, females 0.8 years
more than the whole Hungarian population. At the@edime, according to my calculations,

the life expectancy of men receiving old-age pam$sa3.9 years longer, while that of women
is 3.4 years longer than that of disability pensran

4. My new and innovative research results

| will summarise my results as follows:

1. | have elaborated the stock data in terms of sen types of allowances, this contains
the data of more than 3 million beneficiaries ohfien and pension-type benefits
recieving regular allowances in the form of pensaopension-type benefits in 2008.
More than one forth of the country's populationereed allowance in the form of
pension (27,3%), and there are 20% more women tham among them. 56.9% of
beneficiaries of pension and pension-type bengfitsold-age pensions among them,
11.9% were disability pensioners above the ageetifement, while 14.2% disability
pensioners under retirement age and 4.4% receivieldws' pension as a main
allowance. | have calculated the proportion of Weragies in terms of their ages
completed on 1 Jan. 2009. for old-age and disgbpiensioners both within the
population and the group of pensioners. There sige difference between men and
women in terms of coverage. The reason for thikag different early old age pension
age limit. 1 conclude that the proportion of bengfiies of pension and pension-type
benefits above the age of old-age retirement isv@l#5% - in terms of their ages
completed on 1 Jan. 200Bhrough this, | have justified my first hypothesis.

. | have analysed the data of disability pensionerteims of their degrees of disability

and ages completed, | have drawn their age pyractdrding to these. The number of
men belonging to disability groups | and Il is heglat almost all ages. | have found a
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significant difference between male and female ldigg pensioners in terms of the
severity of their disability. Through thishave justified my second hypothesis.

. I continued my research work by elaborating andlysiveg mortality data (nearly
120.000 items), this had been a field never eldbdriaefore. On analysing the mortality
data in themselves, | recieved results interes@mgugh for further analysis on
pensioners died in 2008. | have given the numbeariaddage and disability pensioners
died in 2008 in terms of their ages, through thigave indicated the difference between
the two types of allowances. My calculations havewm that the average age of death
for all types of beneficiaries was 74.9 ys. Old-ggnsioners live 3.7 ys longer,
disability pensioners 8.9 ys shorter, widows 9rigler. The average age of men dying is
71.7 ys, that of old-age pensioners is 5.5 ys ntbat,of disability pensioners is 6.4 ys
less. The average age of women died is 77.9 yst,df old-age pensioners is 2 ys
more, that of disability pensioners is 10.5 ys |é¢isat of widows is 6.6 ys more. | have
indicated a significant difference in terms of tlage of death in the case
of the beneficiaries of pension and pension-typdd;age and disability pensioners,
which justifies my third hypothesis. | have searched for the reason for men's lower
age of death and worse life prospects than womdihis. proportion of disability
pensioners died within all the beneficiaries isoalarger in men than in the case of
women. In my view, this is partly the cause of kneer average age of death of male
pensioners, and the generally worse life prospetctsen also appear in their higher
proportion of disability.

. My calculations have shown that the average tinenism retirement by pensioners
died is 19.3 ys. That of old-age pensioners isy%.Gigher, disability pensioners have it
3.2 lower, widows 3.5 higher. The average time spemetirement of males was 16.5
ys. That of male old-age pensioners is 1.6 ys hjgtheability pensioners have it 1.9
lower. The average time spent in retirement of leswavas 22.0 ys. That of female old-
age pensioners is 1.6 ys higher, disability pereswrhave it 2.9 lower, widows 0.9

higher. Furthermore, women kept receiving theirgoams for 5.5 ys longer on average
than menThus, | have justified my forth hypothesis.Old-age pensioners spend more
time in the pension system than disability pensiené have also examined the
distribution of the time spent in retirement; intlbaases | could see the maximum
of numbers of death in the first year. This meamat ta significant proportion of

disability pensioners die within a relatively shdime after their retirement. The

average time spent in retirement of old-age malesipeers above retirement age is
18.6 ys, the peaks are between 17 and 20 ys, wempemd 24.1 ys in retirement on
average, their peak is at 29 ys, but | have alsadan important top at ‘39 or more' ys.
The regulations born at the end of the 50's enthatige circle entitled to receiving social
security allowances by involving the members ofoperatives in the compulsory

pension system. That is how the circle of bendfiesawas able to be enlarged after
completing 10 ys' service in 1969. | believe thppears in the statistics of mortality.

. The most important part of my dissertation is asiglpf mortality in terms of types of
benefits. For this, | first prepared life tables fine total of pensioners, old-age,
disability pensioners and widows' pensionas a maallowance following
the international and Hungarian methodology. Onyaireg the probabilities of death of
males and females according to ages, | have fouatdn men died at the age of 50-55
receiving pension or pension-type benefits thera geak to be seen, while females
have it at 48-54 years. | have proved that thege sgynificant difference between men
and women under these ages. | have explored tbaprbbabilities of death of the
beneficiaries of different types of allowances digantly differ from each other and
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national values.This has justified my fifth hypothesis. At the age of 40, the
probability of death of disability pensioners is6 8times more than that of the
population, at the age of 50, it is 4.3, at the afj€0, it is 3.7. Above the age of 60,
there is no more important difference between thebailities of death of the
population and beneficiaries of pension and penrsgipa benefits.

. | have found that in the case of beneficiariesarigion and pension-type benefits, old-
age and disability pensioners, the life expectancieceived as the results of my
calculations differed from each other and the matioaverage. According to my
calculations, at the age of 40, the life expectaotylisability pensioners is 11.8 ys
lower than the total of pensioners and 5.4 ys latlvan that of the population. In terms
of retirement, the 62nd year of age has a sigmificale, that's why | have dealt with the
life expectancy at the age of 62 for different typ&f pension separately. The life
expectany of disability pensioners is 4.4 ys lowan that of old-age pensioners. The
life expectancy of the total population (17.9) ssizally equal with the data of the
beneficiaries receiving pension and pension-typeefies (18.0). All this corresponds to
my former results, where | found that 98% of theoylation receive some type of
allowance at the age of 630 | have justified my sixth hypothesis as wellThe life
expectancies of beneficiaries of different typesltdwances differ from each other and
national values.
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CONCLUSIONS, SUGGESTIONS

The most important issue of my dissertation is hamg we will live. The Central Statistical
Office provides data on Hungarian mortality ance liables yearly.There are significant
differences among certain groups in terms of tmeortality. It is well-known that the
mortality of females is much better than that oflema Demographers have pointed out
differences in life chances, tendencies and chamgéme and level of education.There are
some scientific works available to give the diffezes in mortality according to regions. It is
known how much mortality data differ depending oarital status. The analyses so far have
included different causes of death. However, | hea@pleted the analyses by adding a new
aspect.

In my research, | find that the beneficiaries ohgien and pension type benefits need
special attention in Hungary, as 30% of the poputateceived regular allowance in
2008, 56.9% of these got old-age pension, 11.9%ehge, 14.2% was the proportion
of disability pensioners under age, while 4.4% ingae widows' pension. | call the
attention to the fact that during the analyses, wbways have to consider that
beneficiaries of pension and pension type benefits a varied group. They have
different types of pension (old-age, disability,dawvs’) and these have to be treated
separately in analyses.

On analysing the data of death of pensioners im$eéves, | have recieved some
valuable results as well. Considering all typesalddwances, the average age of the
people died in 2008 is 74.9 years, that of old-pgesioners is 78.6, of disability
pensioners 66.0 years, of widows it is 84.4 yedvfien designing life insurances,
pension or health insurances, it has to be coreiddrat the average age of death of
old-age pensioners is 12.6 years higher than thdisability pensioners. Regarding all
allowances types, the average age of males diéd2igears lower on average than in
women. In old-age pensioners, this value is 2.Tsyea

| have also calculated significantly different vegufor their years spent in retirement.
Beneficiaries in total spent 19.3 years, old-agasmmers 20.9, disability pensioners
16.1 and widows 22.8 years in retirement on aver@gepreparing pension models, |

recommend that these data should be used. Accotdingy calculations, also here

there is a huge difference between the data ofsnahel females. The total of men

receiving allowances spent 5.5 years less in theipe system than women. This value
is also 5.5 in old-age pensioners; however, wonareésage lower retirement age needs
to be taken into account.

During my research, | have completed the life talfter beneficiaries of pension or
pension-type benefits, pensioner's male and fematdd-age and disability
pensioners and widows. In my dissertation, | willegyou the two columns of life
tables by age (probability of death, life expectgrior further users.

| have received and presented the mortality of ipeess calculated in terms of their
groups in 2008. As a result of my calculations,tbe basis of two types of values
(probability of death, life expectancy), | havemeid out some significant differences in
life chances. | have compared my results also With similar data of the national

24



population provided by Central Statistical Offitdhave managed to point out, e.g., the
graduated probability of death for all pensionerbé 0.021 at the age of 57, it is 0.005
for old-age pensioners, 0.032 for disability pensis, while 0.013 for the whole
population. Thus, the probability of death of pensirs at the age of 57 is 1.5 times the
average national value, in the case of disabiktygmoners, 2.4 times.

| have received the following values for males:tla¢ age of 57, their graduated
probability of death is 0.033, for old-age, it'®13, for disability 0.046, for the whole
popultion, it is 0.012. Thus the probability of teaf males at the age of 57 is 1.7 times
the national value, while for the disabled, 2.4e#m

| have received the following values for females:ttee age of 57, their graduated
probability of death is 0.012, for old-age, it'®®4, for disability 0.019, for the whole
population, it is 0.008. Thus the probability ofatle of female pensioners at the age of
57 is 1.51 times the national value, while for digabled, 2.4 times

| suggest considering the significant differencéhdve found in the case of life

expectancies as well. As an example, | would mentite age of 57 here, too.

According to my calculations, there are the follogvivalues of life expectancy for the
beneficiaries of pension, pension-type benefits2 2lears, for pensioners 21.1, for
disability pensioners 17.2, old-age pensioners.23ehtral Statistical Office says the
national population has a value of 21.4 yearsgsst that on designing life insurances,
pension or health insurances, it should be corsibéhat old-age pensioners may
expect to live 1.9 years more than the populaticthe@age of 57, which has significant
expenses these insurances.

In 2008, on average, men receiving pension or perype benefits could expect to
live 17.8 years longer, pensioners 17.8 yearspdisapensioners 14.6 years, old-age
pensioners 20.4 years. Central Statistical Officevided the data 20.4 for male
population. At the age of 57, old-age male pens®uoeuld expect 3.9 years more than
the male population.

In 2008, on average, female beneficiaries of pensropension-type benefits were able
to expect to live 23.8 years longer, disability gieners 20.7 years, old-age pensioners
25.3, widows 21.2 years. Central Statistical Offpzevided the data 23.9 for female
population. At the age of 57, old-age female pamsi® can expect to live 1.4 years
longer than the male population. At the age ofd@d@;age male pensioners can expext
to live 4.9 years less than women. The life expexntaof male population is 5.4 years
lower than of women.

For creating an appropriate regulation at pensiand$, it is essential to calculate
obligatory allowances, the service provider canygmepare we-based life tables for
internal use if it has a large andsteady numbecligints. At the moment, unlike
National Pension Fund, no other service providespsses one like that. | suggest that
the life tables of old-age pensioners produced leysimould be applied for making a
central life table. The data of life tables prepagiering my research are appropriate for
making more precise calculations. | find my lifeles efficient to use.

In pension institutes, the calculation of obliggtatiowances is important for the right
regulation, through this, service providers aredbl make life tables for themselves
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only if they have arelatively steady number ofoaihnces. At present, no pension
institute possesses one like this except for Nati®ension Fund. | suggest that the life
table of old age pensioners completed by me shmeilapplied for the central life table.

* | also believe that an extensive analysis of myltesvould be essential. Taking care of
our pensioners' years, e.g. can be facilitated ipming that the average age of death
for male old-age pensioners above retirement age a2 in 2008, they spent 18.1
years in retirement, women lived for 79.9 years and had 23.6 years in retirement.
When thinking about self care, it is important twol that males of 62 can expect to
live 15.4 years, pensioners 15.4 years, disalpiysioners 12.7 and old-age ones 16.6
on the average. At the same time, among women pbég2eficiaries of pension and
pension-type benefits can expect another 20.0 ypansioners 20.1 years, disability
17.4, old-age pensioners 20.8 and widows 17.8 yavamage. | find it reasonable to
publish my results above.

My work may not stop here, | have elaborated théhouwlogy and however my results will

need to be used. | am also keen on carrying owetlealculations for the new system of
provision, so for mortality examinations of 2012yill have to follow the new approach (Act

LXXX /1997 valid for 2012). | will continue my wé&raccording to this.
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