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Abstract

From current researches it is obvious that the human life has constantly extended. One of the
reasons for this positive development is better medical care the other could be higher people’s
interest in a healthy lifestyle. However, it is important to know that the enforcement of a
healthy lifestyle is possible because of better availability of an organic food. The higher level

of medical care is then possible by technological progresses.

The results of researches indicate that there is and will be an extension of human life. But how
much longer can human life extend? Is there a limit which can’t be exceeded? Scientists

stated that the human body can live up to 120 years.

For analyzing of the development of mortality is the most commonly used an indicator known
as the life expectancy at exact age x. But it is not the only one. As another could be mentioned
modal age at death or probable length of life. Due to the positive development of mortality it
is obvious that for an analysis of mortality is better to use more than one indicator. The aim of
this article will be to analyze the development of the modal age at death and compare the
results with values of life expectancy for selected European countries. The next part will
analyze the differences between these indicators. At the end will be mentioned probable

causes of this development.
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Introduction

Current researches show that in most of European populations occurs and there will occur to
positive evolution of mortality. It will lead to prolonging of human life. Given this

development is good to use (for the analysis of mortality) more of available indicators. In this
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article we will present two of them: life expectancy at birth and modal age at death (normal

length of life).
1 Methodology

For the analysis of mortality in the selected European countries will be used life expectancy at birth

and modal age at death.

The value of life expectancy is obtained from mortality tables (Cipra, [4]). During the
calculation is important to know that data about mortality of the oldest persons may be loaded
with systematic and random errors. That’s why it is good to smooth and extrapolate
calculations for the oldest age groups by some of the available models, which are used for
smoothing and extrapolating of mortality curves. In the past, was the most used the
Gompertz—Makeham function. Due to this positive evolution, which is clear in some
populations there is a change in the evolution of mortality at the highest ages (but for some
populations it is true that the Gompertz—Makeham function is still the best).

Gompertz—Makeham function is possible to describe by formula (Boleslawski, Tabeau. [1],

Burcin at al. [2], Gompertz, [7]):

M. =a+bc, (1)

where u, is the intensity of mortality at age x, a, b and ¢ are parameters from function.

For the intensity of mortality at younger age groups is true the relationship (Fiala, [6]):
1 .
,u(x+5):mx,x=l,2,...,59. (2)

For higher ages is used the Gompertz—Makeham function.

In this article will be used for smoothing and for extrapolating of mortality curves the
Gompertz—Makeham function. The calculation of mortality tables will be realized by

commonly used algorithm for the calculation of complete mortality tables.

The second very frequently used indicator for description of the evolution of mortality, is the
modal age at death (Cipra, [4]). It can be easily interpreted as the age at which the majority of
people die. An easier way to estimate it consists in finding the age at which the number of

deaths (from table population) is maximal (or the age at which the density of deaths is
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maximal). In this article will be the normal length of life estimated by using the formula that

was derived from the Gompertz—Makeham function based on the formula (Koschin, [9]):
8(x) = I(x).u(x) , x €< 0;0), 3)

where 6(x) is the density of deaths, /(x) is the number of survivors to age x, u(x) is the

intensity of mortality and w is the age, at which no one is alive.
For finding the maximum of density of deaths is necessary to solve the equation:

5'(x) =0, )

A

where x denotes the modal age at death.

After solving the previous equation we obtain the final formula (Koschin, [9]):

X

. ln[zlb.(lnc —2a++/(Inc—4a).Inc)]
= ; )

Inc

where a, b, c are parameters from the Gompertz—Makeham function.
2 Results

In this paper will be analyze mortality in the Czech Republic and neighboring countries from
1960 to 2010. For the analysis will be used life expectancy at birth and modal age at death.

The analysis will be performed for each gender separately.

Fig. 1: Life expectancy in the Czech Republic and neighboring countries - males
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The first graph shows the evolution of life expectancy at birth in selected European countries.
For all populations, it is clear that during the reporting period the value of this indicator has
increased. It means positive progress in mortality for each population. In Austria and
Germany nearly a sustained increase. Againts in the Czech Republic and in Slovakia is
stagnation during the 60th, 70th and 80th years. Sustained growth occurs up to 90 years. If we
compare the evolution for individual countries we find that the lowest life expectancy at birth
is achieved in Poland and highest one, in Austria. The Czech Republic has the third highest
one. For the value of life expectancy at birth in Germany in 2005 was used only estimation of

this indicator (the reason is worse quality of data for the year 2005).

Fig. 2: Life expectancy in the Czech Republic and neighboring countries - females
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The second graph shows the evolution of life expectancy at birth for females in selected
European countries. As for males, there is a gradual increase in this indicator. The highest
value is achieved in Austria and the second highest one is achieved in Germany. As in case of
German males, for the value of life expectancy at birth in 2005 was used only estimation of
this indicator. Comparing the values obtained for each country, we find that at the beginning
of the period were very similar values for each country. Around 1972, the life expectancy has
started to increase in Germany and in Austria. At the end of the reporting period, the highest
life expectancy at birth is reached in Austria and in Germany. They are followed by the Czech
Republic, Poland and Slovakia.

In the following graphs will be compared the differences between the modal age at death and
life expectancy at birth. The results will be published separately by gender and they will be

compared separately for each country.

Fig. 3: The differences between modal age at death and life expectancy in the Czech
Republic
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The third graph shows the differences between the normal length of life and life expectancy at
birth in the Czech Republic. If we look at the male’s part of the graph, we can see that at the
beginning of the period until 1969 basically turns to decrease and increase in the value of the
difference. Then the value of the difference grows and begins to decline since 1981. Since
1999, we can see almost continuous growth. The female’s part of the graph shows that the
value of the differences between these indicators remained almost unchanged. From this we
can conclude that modal age at death will show a similar trend as reported life expectancy at

birth.

In the fourth graph is shown the evolution of differences between these indicators for males
and for females in Slovakia. Comparing the evolution for both sexes, we can find that the
evolution for males is much more volatile than for female’s population. The highest values of
the differences between the modal age at death and life expectancy at birth for Slovak males
we could observe at the beginning of the period. It is mainly due to a low value of life
expectancy at birth for Slovak boys. Later in the reporting period there is a decline in the
value of the difference primarily due to a significant increase in life expectancy at birth, so its
value is closer to the value of modal age at death. As was mentioned before for female’s
population we could observe less volatile evolution. We could even say (when compared the
beginning and the end of the period) that it almost did not change the difference between the
values of these indicators. The small increase mainly occurred from 1960 to 1974. Then, the

difference had decreased and there was no significant change in it later.
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Fig. 4: The differences between modal age at death and life expectancy in Slovakia
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Fig. 5: The differences between modal age at death and life expectancy in Germany
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In the fifth graph are compared the differences between modal age at death and life
expectancy at birth in Germany. For males, it is possible to observe significant decline in the

value of the difference especially at the beginning of the period (which lasted until 1971) -
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this is mainly due to a decline in the standard life expectancy at the beginning of the period.
After that it is a relatively stable evolution. If we focus on females in Germany, we could see
that there is only a slight decline. Over the years, there is a slight decline in the value of the

difference between the modal age at death and life expectancy at birth.
Graph for polish population will not be published. The reason is pure availability of data.

The sixth graph shows the evolution of the differences between modal age at death and life
expectancy at birth in Austria. Even in this population time series are shorter (due to data

availability). The development is studied from 1970.

Comparing the evolution obtained for the Austrian males with other male’s populations, we
can say that there the evolution is least volatile. We can’t also say that there has been a
decline in the value of the difference or not a significant increase. This will probably caused
by a similar evolution of the modal age at death and life expectancy at birth. If we focus on
the evolution of the differences between these indicators for Austrian females, we find that

during the period there was a decline in the value of the difference.

Fig. 6: The differences between modal age at death and life expectancy in Austria
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Conclusion



RELIK 2013.
Reprodukce lidského kapitalu — vzajemné vazby a souvislosti. 9. — 10. prosince 2013

From the obtained results it is obvious that in all examined populations, there was
a prolongation of human life. It also occurred to extend in the modal age at death (although
the increase was so significant). If we take a closer focus on the evolution in individual
countries, we find out that the longest living males and females come from Austria. On the

contrary, the lowest life expectancy is in Poland (males) and in Slovakia (females).

The investigation of the differences between the modal age at death and life expectancy at
birth, we could conclude that the differences for females are less volatile. Conversely males
turn there is an increase and then a decline. From the obtained results it is also clear that
females essentially no change in the difference between the modal age at death and life
expectancy. In contrast, the male’s population will its decline (with the exception of the
Czech Republic). This evolution of the differences in the population of Czech males is

especially caused by rapid growth in modal age at death at the end of the period.
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