Divergence/convergence in life-spans across
developed countries in 1970-2010 based on the
concept of the Equivalent Length of Life

Magdalena Muszynska* Adam Szulc Fanny Janssen *

FIRST DRAFT

Abstract

Based on the concept of the Equivalent Length of Life (ELL) as proposed by Silber (1983), we
quantify differences in the distribution of ages at death across developed countries and study
convergence/divergence of their mortality distributions. Advantage of the EEL over previously
used indicators lies in the fact that it allows to compare distribution of ages of death taking
into account up to three parameters of the distribution at the same time, that is life expectancy,
dispersion and asymmetry of ages at death. Total inequality between countries is further de-
composed into a contribution of selected parameters of the distribution and its changes over
calendar time. As an inequality measure we apply either standard deviation or Gini index. We
study differences in age-at-death distributions and their convergence/divergence across the
countries of the Human Mortality Database in 1970-2010.

Our results show diverging pattern of mortality in developed countries over the years 1970-2000
for both sexes. Since the mid-2000, however, we observe a convergence in the mortality distri-
butions. The largest contributing factor to the total inequality, as well as changes in the indices
over the calendar time, are differences between countries in the mean age at death. A large
contribution to the total inequality and its changes over the calendar time was that of a nega-

tive and growing covariance between the mean and standard deviation of ages at death. Similar,
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an important and growing contribution was that of covariance betwen the mean and a negative

skewness of the distribution of ages at death.

Introduction

Studies on determinants of mortality or social development rely on methods to quantify dif-
ferences in mortality between regions or populations. As genetic factors play a small role in
differences in age at death (according to the studies based on Danish twins by McGue et al.
(1993) or Herskind et al. (1996)), variation in mortality to a large extent results from an un-
equal distribution of resources, other ecological factors or behavioural differences. This line of
argument has been already discussed in detail in the large body of demographic literature on
socio-economic differences in mortality within populations (for example, European studies by
Mackenbach et al. (1997), Mackenbach et al. (2003), or Kunst et al. (2004)). Differences in age
at death are often used as an ultimate measure of unequal distribution of resources between

populations (Asada, 2006).

To a great extent a universal measure in the demographic literature to quantify population
health and compare across countries (or populations) is life-expectancy at birth. It is the most
common indicator of changes in survival over calendar time (Oeppen and Vaupel, 2002; White,
2002, for example), and forms the basis for the discussion on differences in population health
across countries (Goesling and Firebaugh, 2004; Moser et al., 2005, for example) or to compare
mortality across other sub-groups of population (for an review of studies that discuss health
differences across socio-economic groups based on inequalities in life-expectancies are, for ex-
ample, Mackenbach et al. (1997), Mackenbach et al. (2003) or Kunst et al. (2004)). While life
expectancy at birth is a useful summary of mortality across all age groups, it refers to only one
measure of the mortality distributions, that is the mean age at death in a stationary popula-
tion. There is a growing agreement in the demographic literature that differences in population
health across various groups should be discussed based also on additional to life expectancy
measures of mortality distributions. For example, Normal duration of life, that is the modal age
at death, was studied already by Lexis (1878) and recently by Cheung et al. (2005), Canudas-
Romo (2010) and Thatcher et al. (2010). Furthermore, unequal distribution of ages at death
was discussed in the framework of compression-rectangularization hypothesis (Engelman et al.,
2010; Fries, 1980; Shkolnikov et al., 2003; Vaupel et al., 2011; Wilmoth and Horiuchi, 1999, for

example).



To our knowledge three studies so far have studied convergence/divergence of distributions
of ages at death across a group of countries applying measures different from life-expectancy.
Although the research question of the study is different from our main focus, the study of Smits
and Monden (2009) is worth mentioning here. The authors calculated Theil and Gini indices
over the distribution of age at death to study length of life inequality in the World. Theil index
was further decomposed to within- and between-country inequalities. Similar, Edwards (2011)
studied global inequality in the length of life based on standard deviation, interquartile range,
Gini coefficient and Theil index and discussed results of a decomposition of the variance and
the Theil index into within- and between-country contribution to inequality in life durations.
The study of Edwards and Tuljapurkar (2005) applied the Kullback-Leibler measure of diver-
gence to quantify similarities in mortality distributions between countries and study their de-
velopments over calendar time. Limitation of the study by Edwards and Tuljapurkar (2005)
comes from the fact that the baseline distribution for comparisons was that of Sweden in 2002
and given that distributions of ages at death of selected countries become more similar to the
Swedish distribution it does not necessarily guarantee convergence of the age-at-death distri-
butions between those countries. In addition, in the study by Edwards and Tuljapurkar (2005)
distributions are compared pairwise and the convergence between the countries is assesed
based only on a visual inspection of the statistics. Hence, fixing the problem of a benchmark

distribution for comparisons, would only allow a visual comparison to study the trends.

The aim of this study is to propose a set of measures to quantify differences in distribution of
ages at death across a group of countries to enable a formal study of convergence/divergence
of the distributions over the calendar time. Further, the total inequality between countries is
decomposed into the contribution of mean, inequality and asymmetry of the distribution of
ages at death to the total inequalities. Based on the proposed indicators, we would discuss con-
vergence/divergence in mortality in selected groups of countries and decompose total change
in inequality into change in differences between the following parameters of age-at-death dis-

tributions: life-expectancy, inequality and skewness.

Contribution of inequality of ages at death to total inequality in our study is different from
the contribution of within-countries inequalities in the study of Smits and Monden (2009) and
Edwards (2011). Since within-country component of total variation is a sum of variations within

single countries it does not serve our purpose to compare mortality distributions between coun-



tries. Our study also overcomes mentioned above limitations to that of Edwards and Tuljapurkar

(2005).

In this study, mortality distributions in single countries are summarized by index of Equiva-
lent Length of Life (ELL) as proposed by Silber (1983). Inequality between the values of the ELL
in a group of countries would be quantified in selected calendar years by standard deviation

and a Gini Index.

Data and Methods

Data used in the study comes from the Human Mortality Database (2011). Out of the 38 coun-
ties present in the database, Chile, Israel and Slovenia were excluded due to a short time period
covered. Fo the remaining countries, we estimated the statistics for every five years in the com-
mon period covered: between 1970 and 2010 (or the last year available but not earlier than
2008).

Similar to the previous studies of inequality before death (Edwards, 2011; Edwards and Tul-
japurkar, 2005; Smits and Monden, 2009), we eliminate differences in infant and childhood

mortality, studying truncated distributions of length of life above age of completed 10 years.

From life-tables of single countries we estimated a value of the Eqivalent Length of Life for
those aged 10. The concept of the Equivalent Length of Life (ELL) was introduced Silber (1983)
as a development indicator, based on the concept of Atkinson (1970) and Kolm (1976a,b) to
quantify inequality, and it measures “...length of life which, if being identical for all individuals,
would give the same social welfare as the actual distribution of deaths by age.” (p.21).
Selecting the formula for ELL one has to decide on a scale invariance, that it a response of the
statistic to proportional and absolute equal change in life-time durations of individuals. Both

choices are then incorporated into the formula following the Social Welfare Function concept:

ELLZQH)(I—I) (1)

where I stands for any inequality index.

We apply two groups of measures according to the type of scale invariance. The first set of mea-



sures is invariant to absolute equal change, while the second set is invariant to equal relative
change in life-time durations of individuals.

According to Silber (1983), one more choice is to be made concerning the statistic under study.
One should decide whether to give equal weight to differences in length of life at all ages or
the weights are different, for example, for younger age-groups. As our main research question
concerns differences in distributions of ages at death and we do not intent to place any moral
judgment on that differences, we give equal weight to inequalities in mortality at all ages under

study.

Measures based on statistics invariant to equal absolute change

First inequality measure employed in this study is invariant to equal absolute changes in life
duration of all individuals. In this case we employ coefficient of variation as an inequality mea-

sure which reduces ELL to:

SD
ec=ep(l——)=ew—SD (2)
€10

where SD stands for a standard deviation of age at death for ages 10 and older in a life-table.

In this part of the study, inequalities in the value ELL across the developed countries are
quantified with variance and total variance of the distribution of ELL is decomposed into the
variance of the two components of ELL and their covariance according to the formula that is

derived from a simple decomposition of variance of the sum of two variables:

S*(ec) = S*(e10)+ S*(SD) — 2cov(ei,SD) 3)

The first term stands for inequalities in life-expectancies as measured by variation in e
and the second term stands for inequalities in dispersion parameters as measured by variation
in SD. The third term indicates covariance between e;o and SD across the group of countries
under study.

Similar, when studying changes in inequalities in ELL in a group of countries, the contribution



of shifts in life-expectancy and in inequality of ages at death into changes in the total inequality
in ELL across the countries can be assessed accordingly.
Furthermore we take into account asymmetry of the distribution of ages at death in a mod-

ified Equivalent Length of Life, e, that is defined in this case as:
eAzelo—SD(l—A) (4)
where A is a meassure of asymmetry. In this case it takes form

A= %% 5)
where SD is standard deviation of ages at death of the whole distribution above age of com-
pleted 10 years, SDy is standard deviation of ages at death of those who live longer than the
median age at death and SD; stands for Standard Deviation in ages at death of those who live
less years than the median age at death and completed 10 years of age. Median age at death
is estimated for the distribution of ages at death from truncated distributions of length of life
above age of completed 10 years.

As aresult e4 appears as

1 1
ex=ep—SD+ E(SDU_SDL): eC+§(SDU_SDL) (6)

Inequalities in the value of e, across the developed countries are quantified with variance.
Next, total variance of e, is decomposed according to a simple decomposition of variance of

the sum of two variables:

S?(eq) = S*(e10)+S*(SD)—2cov(ei, SD)+S*(A)—2cov(e1g—SD,A’) = S*(ec)+S*(A")+2cov(ec, A))
(7)

where A’ = %(SDU —SDy).
The first element stands for inequalities in life-expectancies as measured by variation in ey,

the second element stands for inequalities in dispersion parameters as measured by variation



in SD, and the third element indicates covariance between e;y and SD across the group of coun-
tries under study, the last two elements stand for differences in the asymmetry parameter of the
distributions and covariance between ELL and the asymmetry parameter: (cov(e;o—SD,A’) =

cov(ec,A’)).

Measures based on statistics invariant to equal relative change

As demonstrated by Silber (1992), when Gini’s Concentration Ratio of ages at death is applied

as an inequality measure, ELL reduces to:

1
ec=ep— ZA (8)

where A is Gini’s Mean Difference in ages at death defined as:

I 1
Az%ZZdidjli—jl 9

i=10j=10

and

N:idi (10)

i=10

Inequalities in the value of ELL across the developed countries are quantified separately in
each calendar year with Gini index and, according to the decomposition formula proposed by
Kakwani (1977), the total inequality is decomposed into the inequality between life-expectancies
and inequality in the dispersion parameters of the single distributions of ages at death. Hence,

total value of Gini Index of the ELL in countries under study is decomposed into:

20 1A
Glec)= e:fc(em)— 3= (11)

where c(.) stands for Kakwani concentration coefficient which may be estimated as follows (Ler-

man and Yitzhaki, 1984):
clew) = 2cov(=2, (1 - Flec)) (12)
10




and

c(—A)zzcov(%,(l — F(ee)) 13)

, where F(ec) stands for cumulative distribution of A across countries.
Hence, the first term stands for contribution of inequalities in life-expectancies to the total

inequality in ELL, while the second one stands for inequalities in the dispersion parameters.

Furthermore, Silber (1988) takes into account asymmetry of the distribution of ages at death

in a modified Equivalent Length of Life, e, that is defined as:
1
eAzelo—éA(l—A) (14)
where, the measure of asymmetry is defined by (9)

1Ay—A
A lBu—AL

2 A (15

and A stands for the mean inequality of ages at death of the whole distribution of ages at death
(above age of completed 10 years), Ay is the mean inequality of ages at the death of those who
live longer than the median age at death and A stands for the mean difference in ages at death
of those who live less years than the median age at death and at least 10 years. Median age at
death is estimated for the distribution of ages at death from truncated distributions of length of
life above age of completed 10 years.

As aresult e, can be reduced to

1 1
eA:elo_§A+Z(AL_AU) (16)

Therefore when inequalities in the value of modified ELL across countries are quantified
separately in each calendar year with Gini index, the total inequality is decomposable to the in-
equality between life-expectancies, inequality in the dispersion of ages at death and inequality
in the asymmetry of the distribution. In this case, asymmetry of the distribution is quantified as
difference between the mean inequality in ages at death of those who live more years than the

median and the mean inequality in ages at death of those who live less years than the median:
1
A= Z(AL_AU) (17

8



Hence total value of Gini Index of the e, in countries under study is can be decomposed into:

20 1A A’
Glen) = %c(em)— S = c(A)+ =c(A) (18)
A A A

This part of the calculations was done with packages ineq and IC2in R.

Results

Table 1 presents mean values of the life-table summary measures by sex that are either based
on variance, which is a statistic invariant to absolute change, or on Gini’s Mean Difference in
ages at death, which is invariant to equal relative change.

Over the years 1970-2010, the mean value of expected number of years lived at age 10 (e;o) in de-
veloped countries increased with every next decade for both sexes. At the same time, the mean
value of the E LL, whether life-expectancy was adjusted only for inequality of ages at death (e,)
or for both inequality and skewness of ages at death (e,), also increased. This increase was
present in both type of measures: for e, adjusted for inequality statistics invariant to equal
absolute change, as well as, statistics invariant to equal relative change. The opposite devel-
opment was observed for the mean value of inequality of life-durations of individuals, in both
type of statistics: Standard Deviation (SD) and Gini’s Mean Difference (A). At the same time the
distributions of ages at death became more negatively skewed for both sexes (A in both types
of measures), which resulted for both sexes from larger decrease in dispersion of ages at death
below the median age at death as compared to drop in dispersion of ages at death above the

median age (results not shown in Tables).

Variation in the life-table summary measures in the years 1970-2010 are shown on Figure 1.
On Figure 2 we present values of the Gini Index for the life-table summary measures. We also
quote values of the statistics every ten years over the study period, together with a contribution
of parameters of mortality distributions to the total inequality, in Tables 2 and 3, accordingly.
Tables 4 and 5 report changes in the statistics under study every ten years and over the overall

study period.



In the years 1970-2000, for both sexes inequality in life-time durations in the studied group of
countries was the largest for the indeces based on the ELL that is expected number of years
lived at age ten adjusted for additional parameters of the distribution of ages at death: varia-
tion and/or skewness. Which of the values of ELL was larger varied between sexes, measures
of inequality applied, as well as, over calendar time. In the overall study period, the reported
above growing mean values of the statistics under study, coexisted with a divergence in mor-
tality distributions. The pattern of changes in the indices of inequality over the calendar time
were independent of the type of inequality measure applied. For both sexes, in total the largest
change between 1970 and 2010 characterized expected number of years live adjusted for both
inequality and skewness of the distribution and the smallest change was that of the unadjusted
measure. As far as development over the calendar time is concerned, three subperiods can be
distniguished: (1)years between 1970 and early 1990s, characterized by a steady divergence be-
tween countries; (2) short period of convergence in the distributions in the 1990s, followed by a

divergence until mid-2000; (3) convergence in the distributions since the mid-2000.

In the study years, variance in the mean ages at death (e;o) was the largest contributor to
the variance in ELL (Table 2) and also divergence between countries in mortality distributions
resulted for both sexes mainly from an increase in inequalities in the mean values of ages at
death. This result is reflected in the contribution of changes in e, to shifts in ec and e, in Table
4. Similar, for both sexes, inequality in mean ages at death was the largest contributing factor
to differences in the distributions of ages at death quantified by the Gini Index (Table 3) and to
growing inequalities as reflected in change in the values of the indeces in Table 5.

The second largest contribution to the total variance in e and e,4 for both sexes was that of co-
variance between e}y and SD. Contribution of covariance between e;y and SD to total inequality
in ELL also grew over study time. The covariance between e;, and SD was itself negative, which
indicates that countries with higher level of life-expectancy, where also those characterized by
lower inequality of ages at death. This result confirms that of Vaupel et al. (2011), who reported
that populations with high life-expectancy are also among those with low disparity of ages at
death. On the other hand, the increasing contribution of covariance between e,y and SD stands
for a growing negative covariance between the variables for two sexes and is a result of opposite
developments of SD and e;, over the calendar time in the group of countries (results not shown
in Tables).

The contribution of differences in the skewness statistic (A‘) to the total inequality in e, was

small for both sexes and for both type of indeces of inequality. However, a large effect of asym-

10



metry on variance in ELL was present for males in the contribution of negative covariance
between ec and A‘ and this effect grew over calendar time. Negative covariance between ec
and A’, together with a negative skewness, indicates that countries with higher level of ELL are
also those with higher level of negative assymetry of the distribution.

The growing contribution of covariance between e: and A’ for both sexes stands for a growing
negative covariance between the variables and is a result of opposite development in ec and A’
over the calendar time, which means that large increase in ec was associated with the highest
increase in the negative skewness of the distribution of ages at death in the studied group of
countries (results not shown in Tables). For women, relationship between changes in e;, and
the skewness parameter dependent on the study sub-period: change in the covariance in the
first two decades was negative and later on — positive.

Altogether, for males, according to the statistcs invariant to equal absolute change, increase in
the mean age at death (eyy) in a single country was negatively related to change in the inequal-
ity of ages at death and positively with the level of negative skewness of the distribution. For
women, the relationship between changes in the mean age at death and in variation in ages at
death was similar to that of men, but the relationship between e;, and the skewness parameter

dependent on the period.

1 Summary

We propose a set of measures to quantify differences in distribution of ages at death across a
group of countries to study convergence/divergence of the distributions of ages at death in de-
veloped countries from the Human Mortality Database (2011) over the years 1970-2000. The
proposed statistics are based on the Index of Equivalent Length of Life (ELL) of Silber (1983).
We apply measures invariant to absolute or relative equal change in mortality distributions.
The total inequality between countries is further decomposed into the contribution of mean,
inequalities and asymmetry of the distribution of ages at death.

Over the years 1970-2000, for both sexes we observe an increase in inequality in life-time du-
rations in the studied group of countries. The largest increase characterized the value of ELL
with expected number of years lived at age ten adjusted for variation and skewness of the dis-
tribution. The pattern of changes in the indices of inequalities over the calendar time were
independent of the type of inequality measure applied and three periods with distinct devel-

opments were distinguished: (1)years between 1970 and early 1990s, characterized by a steady

11



Figure 1: Variance in the life-table summary measures in developed countries, 1970-2010
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Figure 2: Gini Index of the life-table summary measures in developed countries, 1970-2010
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divergence between countries; (2) convergence in the distributions in the mid-1990s, followed
by a divergence until mid-2000; (3) convergence in the distributions since the mid-2000.

Inequality in the mean ages at death (e;o) was the largest contributor to differences in ELL be-
tween developed countries. It was also the largest contributing factor for divergence between
countries in mortality distributions resulted for both sexes. An important contributor to the
variance in e and e, was covariance between e, and SD, as well as, for males covariance be-
tween ec and A‘. In addition, contribution of the these two measures to ELL grew over the
study period. Altogether, negative covariance between e;y and SD (or A’) indicates that coun-
tries with higher level of life-expectancy, where also those characterized by lower inequality

(higher negative skewness) of ages at death.
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Table 1: Mean values of the life-table summary measures based on statistics invariant to abso-

lute and relative change in mortality in developed countries, 1970-2010

Statistic | 1970 1980 1990 2000 2010*
Women
ep | 75.58 76.84 78.12 79.52 81.48
Statistics based on measures invariant to equal absolute change
ec | 62.24 63.66 65.04 66.63 68.86
ey | 58.71 60.15 61.47 62.97 65.16
SD | 13.34 13.18 13.08 12.90 12.62
Al -0.26 -0.27 -0.27 -0.28 -0.29
Statistics based on on measures invariant to equal relative change
ec | 68.52 69.87 71.21 72.74 74.87
es | 66.86 68.21 69.53 71.01 73.11
A | 1413 1395 13.81 13.57 13.21
Al -0.23 -0.24 -0.24 -0.26 -0.27
Men
ep | 69.24 69.74 7091 72.44 74.74
Statistics based on measures invariant to equal absolute change
ec | 53.91 54.49 55.67 57.39 60.07
ey | 50.48 51.11 52.24 53.94 56.73
SD | 1532 15.25 15.24 15.04 14.68
Al -023 -0.23 -0.23 -0.24 -0.24
Statistics based on measures invariant to equal relative change
ec | 61.38 6191 63.11 64.79 67.58
ey | 59.70 60.24 61.43 63.10 65.90
A | 16.17 16.12 16.09 15.85 15.36
Al -0.20 -0.20 -0.21 -0.21 -0.22

*or latest available year

Source: Authors’ estimations based on Human Mortality Database (2011)
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Table 2: Variance in the life-table summary measures based on statistics invariant to absolute

change in developed countries, 1970-2010. Contribution of selected parameters of mortality

distributions to the variance in the summary measures

Statistic | 1970 1980 1990 2000 2010*
Women

S?(eyp) | 1.80 3.87 5.48 8.19 7.84

S’(ec) | 262 524 728 11.84 11.97

S?(es) | 2.68 524 6.84 11.78 12.30
Contribution to the variance in ec of

S?(eyp) | 1.80 3.87 5.48 8.19 7.84

S§?(SD) | 0.45 0.44 032 0.52 0.65

—2cov(e,SD) | 037 093 149 3.13 3.49
Contribution to the variance in e, of

S?(eyp) | 1.80 3.87 548 8.19 7.84

S§(SD) | 0.45 0.44 032 0.52 0.65

cov(e,SD) | 037 093 149 3.13 3.49

S?(A’)| 0.05 0.07 0.06 0.06 0.06

2cov(A’yec) | 0.01 -0.07 -0.51 -0.12 0.26

Men

S?(eyp) | 5.01 8.82 12.31 24.17 30.76

S?(ec) | 17.37 23.65 26.45 44.02 60.58

S?(es) | 16.06 21.74 23.93 37.53 48.32
Contribution to the variance in ec of

S?(eyp) | 5.01 8.82 1231 24.17 30.76

S?(SD) | 497 545 494 548 7.10

—2cov(e,SD) | 7.38 9.38 9.21 1436 22.72
Contribution to the variance in e, of

S?(eyp) | 5.01 8.82 12.31 24.17 30.76

S2(SD) | 4.97 545 494 548  7.10

—2cov(e,SD) | 7.38 9.38 9.21 1436 22.72

S?(A’) | 0.16 0.15 0.25 0.46 0.86

2cov(A’,ec) | -1.48 -2.06 -2.77 -6.94 -13.13

scriptsize*or latest available year

Source: Authors’ estimations based on Human Mortality Database (2011)
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Table 3: Inequality in the life-table summary measures based on statistics invariant to rela-
tive change in developed countries (per 1000 population), 1970-2010. Contribution of selected
parameters of mortality distributions to inequality in the summary measures (per 1000 popu-

lation)

Statistic | 1970 1980 1990 2000 2010*

Women

Glep) | 100 146 172 203 19.0
Glec) | 11.9 175 20.8 250 23.7
Gles) | 123 18.0 21.1 257 247

Contribution to G(ec) of
e | 106 159 18.7 22.1 20.6
A 1.3 1.6 2.1 2.9 3.1

Contribution to G(e4) of
ep | 107 16.2 19.1 227 21.0
A 1.5 1.7 2.1 3.0 3.2
A’ 0.1 0.1 -0.2 0.1 0.4

Men

ep | 173 239 281 370 39.0
G(ec) | 228 315 363 474 493
G(ea) | 24.2 327 370 471 492

Contribution to G(ec) of
Total contribution of e;y | 19.3 26.8 31.5 414 434
Total contribution of A 3.6 4.6 4.8 6.0 5.9

Contribution to G(e,4) of
ec | 19.6 275 322 425 444
A 3.8 4.8 5.0 6.2 6.1

A’ 0.8 04 -02 -15 -1.4
scriptsize*or latest available year

Source: Authors’ estimations based on Human Mortality Database (2011)
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Table 4: Changes in the inequalities in the life-table summary measures based on statistics

invariant to absolute change in developed countries. Total change in the inequalities between

1970 and 2010
Statistic | 1970-1980 1980-1990 1990-2000 2000-2010 | 1970-2010*
Women
S%(e1o) 2.07 1.61 2.71 -0.35 6.04
S%(ec) 2.61 2.05 4.56 0.13 9.35
S%(ea) 2.56 1.60 4.94 0.52 9.62
Change in the contribution to the variance in ec of
S*(eio) 2.07 1.61 2.71 -0.35 6.04
S2(SD) -0.02 -0.12 0.20 0.12 0.19
cov(eyn, SD) 0.56 0.56 1.64 0.36 3.12
Change in the contribution to the variance in e4 of
S?(ec) 2.61 2.05 4.56 0.13 9.35
S2(A) 0.02 -0.01 -0.00 0.00 0.01
cov(A’,ec) -0.08 -0.44 0.38 0.38 0.25
Men
S?(e1p) 3.81 3.49 11.86 6.59 25.75
S%(ec) 6.29 2.80 17.56 16.57 43.21
S%(en) 5.69 2.18 13.61 10.79 32.26
Change in the contribution to the variance in e of
S%(e1o) 3.81 3.49 11.86 6.59 25.75
S2(SD) 0.48 -0.51 0.54 1.62 2.13
cov(eyn, SD) 2.00 -0.18 5.16 8.35 15.34
Change in the contribution to the variance in e4 of
S%(ec) 6.29 2.80 17.56 16.57 43.21
S2(A") -0.01 0.10 0.21 0.41 0.70
cov(A’,ec) -0.59 -0.71 -4.17 -6.19 -11.65

*2010 or latest available year

Source: Authors’ estimations based on Human Mortality Database (2011)
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Table 5: Changes in the inequalities in the life-table summary measures based on statistics
invariant to relative change in developed countries (per 1000 population). Total change in the

inequalities between 1970 and 2010 (per 1000 population)

Statistic | 1970-1980 1980-1990 1990-2000 2000-2010 | 1970-2010*

Women

G(eyo) 4.6 2.5 3.2 -1.3 9.0
G(ec) 5.6 3.3 4.3 -1.3 11.8
G(ea) 5.8 3.0 4.7 -1.1 12.4

Change in the contribution to G(e¢) of
el 5.3 2.8 3.4 -1.6 10.0
A 0.3 0.5 0.8 0.3 1.8

Change in the contribution to G(e,4) of
e 5.5 29 3.5 -1.6 10.3
A 0.2 0.4 0.8 0.3 1.8
A’ 0.0 -0.3 0.3 0.3 0.3

Men

e 6.6 4.2 8.9 2.0 21.7
Glec) 8.7 4.8 11.1 1.9 26.5
Gley) 8.5 4.3 10.1 2.1 25.0

Change in the contribution to G(e¢) of
Total contribution of e;q 7.6 4.6 9.9 2.0 24.1
Total contribution of A 1.1 0.1 1.2 0.0 24

Change in the contribution to G(e,4) of

ec 7.9 4.7 10.3 2.0 24.8
A 1.0 0.2 1.1 0.0 2.3
A’ -0.3 -0.6 -1.3 0.2 -2.1

*2010 or latest available year

Source: Authors’ estimations based on Human Mortality Database (2011)
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