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Motivation

B Life expectancy has been increasing in most countries all over the world.

@ But changes in life expectancy (and other typically used statistics) are only a consequence of the
underlying change of the age distribution of deaths.
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® Questions:
® How does the shape of the deaths curve change over time and how can we classify that?

@ Are there different evolutions for different countries? And are there any common
patterns and/or exceptions?
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Data and Methods
An Overview

8@ We use data from the Human Mortality Database (HMD) for males and females.

® We compute time series of deaths curves for two different starting ages:

Deaths curves with the starting age 0 capture the mortality structure of the entire age range.

Deaths curves with the starting age 60 capture the mortality of the age range of retirement.

B We use the classification framework of Borger et al. (2016) in order to find trends in the
evolution of the age distribution at death for both starting ages. This framework...

3

.. gives a clear definition for each scenario,
.. explicitly allows for mixed scenarios,
.. uniquely classifies any kind of change in the age distribution of deaths,

.. is based on 4 statistics.
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Data and Methods: The Classification Framework
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>3 B Each scenario is defined by a 4-dimensional vector where each component can
have three specifications (increasing, neutral, decreasing)

@ The components measure different phenomena and we must always consider
them jointly to capture the changes in the deaths curve’s shape over time.u‘
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Data and Methods: Detection of Trends
Example: M for Swedish males, starting age O

® The time series for each statistic and each
population...

85
I

@ .. are "noisy” > We need to eliminate the

unclear noise
trends and :
trend #@ ... have outliers > We need to eliminate

changes the outliers.
M @ .. in parts have unclear trends > We need
s a method to identify periods of stable
trends.
- . outliers B We fit a continuous polygonal curve to the
= considerable

data. Thus we achieve a decomposition of the
time range into periods, where the time series
follows a linear trend.

noise in the
data

B For each period we detect whether a trend is
increasing, neutral, or decreasing using a
statistical test.

I‘ _ ® We plot these trends per population over time.
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Results
Males, starting age 0, M
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Results
Males, starting age 0, UB
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Results
Males, starting age 0, Dol
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Results
Males, starting age 0, d(M)
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Results
Comparing males with starting age 0O to starting age 60 and females

We observe...

B .. significant differences between sexes,
nEIES males _ _
starting age 0 starting age 60 # .. that differences between starting ages are

larger for males than for females, and

females
starting age 60

B .. that the differences between sexes and
between starting ages vary over global
regions.

Thus, the evolution of the age distribution at
death differs between sexes and starting
ages which should therefore be chosen according
to the question at hand.

IEIEIES >
starting age 0

;
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Summary

What have we seen?
@ We discussed a classification framework for mortality evolution patterns, which...
B .. gives a clear definition for each scenario,
B .. explicitly allows for mixed scenarios,
@ .. uniquely classifies any kind of change in the age distribution of deaths,
@ .. is based on 4 statistics.

B We get time series for each of the four statistics of the framework and we briefly discussed
methods for the detection of the direction of the trends in these time series (increasing,
neutral, decreasing).

B We discussed the results for males with the starting age 0 and found multiple supra-regional
patterns in the trends of the deaths curves’ evolution over time but also differences between
(groups of) populations.

® Comparing the trends of the deaths curves of males with starting age 0 to the other sex / starting
age combinations, we found significant differences between males and females and
between the starting ages. These differences differ by (global) regions.
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Thank you for your attention!

Martin Genz (M.Sc.)
+49 (731) 20 644-264
m.genz@ifa-ulm.de
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