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SUMMARY

According to the results of Household Labor Force Survey conducted by TURKSTAT
in 2012, female labor force participation rate in Turkey is 29.5%. International comparisons
also reveal that female labor force participation rate is very low in Turkey (World Bank
2013). In addition, it is observed that labor force participation rates of women in Turkey
show significant differences between education and marital status groups such that
participation rate of married women is lower than never married and divorced women while
participation rate of women into the labor force increases as educational attainment increases
TURKSTAT 2013).

This thesis aims to address the structure of female labor force participation in Turkey
by constructing multistate working life tables by educational attainment and marital status.
Working life table is a technique which summarizes mortality and labor market experience
of a hypothetical population so this technique is employed to estimate working life
expectancy of women in Turkey and how working life expectancy changes by education and
marital status. The data source used for these estimations is two waves of Income and Living
Conditions Survey conducted by TURKSTAT in 2009-2010.

The findings suggest that an average Turkish woman at age 15 is expected to spend
almost 73% of her remaining lifetime out of labor force. As expected, education has a
positive impact on female working life expectancy such that being high educated increases
active life expectancy of a woman at age 20 by almost 9 years. On the other hand, being
married has a negative impact on active life expectancy of women such that a currently
married woman at age 20 has 9.5 years shorter active life expectancy compared to a never
married woman at the same age. When both of those variables are controlled, it is observed

that the shortest working life expectancy belongs to low educated currently married women.



OZET

Tiirkiye Istatistik Kurumu tarafindan 2012’de yapilan Hanehalki Isgiicii Anketi
sonuglarina gore Tiirkiye’de kadin isgiiciine katilim orani %29,5’tir. Bu oranla Tiirkiye nin
kadin isgiliciine katilimi1 konusunda uluslararast karsilastirmalarda geride kaldig
goriilmektedir (Diinya Bankas1 2013). Bunun yan sira, Tiirkiye’de kadin isgiicline katilim
oranlarinin farkl egitim ve medeni durum siniflandirmalarina goére degiskenlik gdsterdigi
goriilmektedir. Egitim seviyesi daha yiiksek olan kadinlarin isgiicline katilimi daha fazla
iken, evli kadinlarin, hi¢ evlenmemis ve bosanmis kadinlara oranla daha diisiik isgiiciine

katilim oranlarima sahip oldugu gdzlenmektedir (TUIK 2013).

Bu tez, Tiirkiye’de kadin isgiliciine katiliminin yapisal 6zelliklerini dikkate alarak,
kadin isgiicii arzini, egitim ve medeni durum ayrimlari temelinde kurulan ¢ok durumlu
yasam tablosu teknigiyle incelemeyi amaglamaktadir. Calisma yasam tablolari, varsayimsal
bir niifusun 6limliiliik ve isgiicli piyasast deneyimlerini 6zetleyen tekniklerdir. Bu baglamda
bu teknik, Tiirkiye’de kadinlarin isgiicii piyasasindaki ortalama yasam beklentileri ve bu
yasam beklentilerinin egitim ve medeni duruma gore nasil degistigini incelemek adina bu
tezde kullanilmaktadir. Veri kaynagi olarak TUIK tarafindan 2009-2010 yillarinda yapilmis

panel bir ¢calisma olan Gelir ve Yasam Kosullar1 Anketi’nin iki dalgas1 kullanilmustir.

Sonuglar gostermektedir ki, 15 yasindaki ortalama bir Tiirk kadimimin geri kalan
hayatinin %73’ lin{i isgiicii disinda gecirmesi beklenmektedir. Beklendigi iizere, egitim ile
kadinlarin iggiiciindeki yasam beklentisi arasinda pozitif bir iligki bulunmustur; 6yle ki, 20
yasinda az egitimli bir kadinin ayn1 yastaki daha ¢ok egitimli bir kadina oranla ortalama
olarak 9 yil daha az isgiiciinde kalmasi beklenmektedir. Diger taraftan, evli olmanin
isgiiclindeki yasam beklentisi iizerinde negatif bir etkisinin oldugu gozlemlenmistir; dyle ki,
20 yasinda hi¢ evlenmemis bir kadinin ayn1 yastaki evlenmis bir kadina oranla ortalama 9.5
yil daha fazla isgiiciinde kalmas1 beklenmektedir. Her iki degisken de kontrol edildiginde, en

kisa iggiiciinde kalma stiresinin az egitimli evli kadinlara ait oldugu goriilmektedir.
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CHAPTER 1
INTRODUCTION

According to the results of Household Labor Force Survey conducted by TURKSTAT
in 2012, female labor force participation rate in Turkey is 29.5%. International comparisons
reveal that female labor force participation rate is very low in Turkey (World Bank 2013).
Such low levels of female labor force participation constitute a handicap for Turkish
economy since this rate means that almost 70% of women at working ages in Turkey are not
productive; in other words, they are economically dependent. This fact has adverse effects in
terms of economic growth especially considering the demographic window of opportunity
experienced by Turkey in recent years (Kog et al. 2010; Tansel 2012).

Female labor force participation in Turkey has been subjected to many studies so far
to explain the dynamics behind these low rates. Studies conducted with a microeconomic
perspective have showed that education and marital status are important determinants of
female labor supply decision in Turkey. Education is expected to have a positive impact on
female labor supply since as education increases, earning power of a woman in the market
increases. On the other hand, being married might have a negative impact on female labor
supply since marriage brings women responsibilities related to childcare and chores as well
as an economic security which eases exit from the labor market. Statistics published by
TURKSTAT also reveal that labor force participation of women increases as educational
attainment increases and that labor force participation of currently married women is lower

compared to never married and divorced women in Turkey (TURKSTAT 2013).

These facts constitute the main motivation to conduct such a study which analyzes
female labor supply behavior in Turkey. The research questions aimed to be answered in this

thesis are as follows.

— How long is a Turkish woman expected to be in labor force/out of labor force
in her total lifetime on average?

— How is the average duration in labor market/out of labor market affected by
educational attainment of a Turkish woman?

— How is the average duration in labor market/out of labor market affected by

marital status of a Turkish woman?



— What is the combined effect of educational attainment and marital status on a
Turkish woman’s duration in labor market/out of labor market on average?
— How does previous labor force attachment affect a woman’s duration in labor

market?

To answer these questions, multistate working life tables by educational attainment
and marital status are constructed for Turkish women. Life table methodology is preferred in
the sense that average labor market and mortality experience of a population subject to study
can be summarized through this technique; in other words, summary indicators called life
expectancies produced by this technique give information about the average duration in a
state so this technique is suitable to answer the research questions mentioned. Specifically,
multistate methodology is preferred in this thesis since this method is the best among
existing techniques to study on female labor supply behavior. In order to construct multistate
working life tables, transitions between labor market states defined should be computed so a
panel survey is needed to perform those estimations. In this respect, two waves of Income
and Living Conditions Survey conducted by TURKSTAT in 2009-2010 are used to estimate
age-specific transition rates by educational attainment and marital status. Transition rates are
estimated through logit regression equations similar to a standard female labor force
participation model. By controlling for education and marital status in those logit
regressions, estimating transition rates and constructing working life tables by educational
attainment and marital status will be possible. Considering the facts about the structure of
female labor supply in Turkey, women’s working life expectancy is expected to be found
low and to be affected positively by education and negatively by being married.

As far as the author is aware, there are two studies on working life tables conducted
for Turkey. One of those studies was conducted by Kurtulus (1999) in which working life
tables are constructed for Turkish males and females through conventional technique. The
other study was performed by Ozgéren and Kog (2012) only for males again by using
conventional technique. Thus, it is evident that there is a room for improvement in the
empirical literature both on studies of working life tables and of multistate methodology. In
this respect, this thesis is the first attempt to construct multistate working life tables for

women in Turkey so contributes to the empirical literature with this unique feature.

This thesis consists of four further chapters which are designed as follows.



In Chapter 2, literature review is provided. In the first section of this chapter, a
theoretical framework is provided to explain the characteristics of female labor force
participation and structure of female labor force participation in Turkey is explained by
emphasizing the role of education and marital status. In the second section, all existing life
table methodologies are summarized with their advantages and disadvantages. In the third
section, two methodologies used in construction of working life tables are explained in
detail.

Chapter 3 focuses on data and methodology used in this thesis. In the first section of
this chapter, Income and Living Conditions Survey which is the data source of this study is
explained and descriptive statistics are provided. In the second section, methods used to
estimate transition probabilities and to construct multistate working life tables are explained

in detail.

Chapter 4 illustrates the estimation results for general multistate working life tables
constructed as well as multistate working life tables constructed by education and marital

status.

Finally, Chapter 5 concludes the study by providing a brief summary. Limitations and

further possible extensions of this thesis are also provided in this chapter.



CHAPTER 2
LITERATURE REVIEW

2.1. WOMEN’S WORKING LIFE

This thesis examines the labor market experience of women in Turkey through a
multistate life table analysis. As performed in many working life table studies which can be
found in the literature, two labor market states are defined in this thesis, which are being
economically active and inactive, i.e. being in the labor force and being out of the labor
force, for multistate life table analysis. Due to this definition of states analyzed, labor force
participation is the key element affecting working life expectancy of women. In this respect,
factors affecting labor supply decision of women as well as current situation and
determinants of female labor force participation in Turkey is explained in this section.

2.1.1. Theoretical Framework

Utility maximization is one of the core problems in neoclassical economics.
According to neoclassical framework, rational agents try to maximize their utility and make
their decisions in the direction of the solution of this problem in all spheres of economic life
as well as in labor market. Under this framework, leisure is considered as a consumption
good like all other goods and services in the market and rational agents are expected to
maximize their utility by optimally allocating their time between leisure and working hours.

This maximization problem is called labor-leisure choice and mathematically represented as

subject to

L|+H|=24



where U, represents the utility of agent i from consuming consumption goods C and

leisure time L subject to the time constraint where sum of leisure time L and working time
H is equal to a full day and subject to income constraint where expenditure for all goods

consumed ( pCi) cannot exceed the sum of earnings from labor supply (wi H; ) and income

from other sources (R ). Under this framework, labor supply decision is determined by trade-
off between demand for leisure time and demand for other goods which can be purchased by
income earned. If demand for leisure dominates the decision of the agent, then the agent is
expected to supply less hours of labor but if demand for other goods (i.e. demand for a
higher income) dominates the decision of the agent, then the agent supplies more hours of
labor.

Theoretically, this framework can be also applicable to analyze women’s labor supply

decision. However, Mincer (1962) argued that

“The logical complement to leisure time is work broadly construed, whether it
includes remunerative production in the market or work that is currently “not
paid for”. The latter includes various forms of investment in oneself, the
production of goods and services for the home and the family. Educational
activity is an essential and, indeed, the most important element in the productive
life of young boys and girls. Work at home is still an activity to which women,
on the average, devote the larger part of their married life. It is an exclusive
occupation of many women, and of a vast majority when young children are
present. It is, therefore, not sufficient to analyze labor force behavior of married

women in terms of the demand for leisure (Mincer 1962)”.

Thus, Mincer (1962) asserted that this dual choice framework ignores an important point that
unpaid work such as chores and childcare is implicitly accounted in leisure time so such a
framework cannot exactly reflects female labor supply decision considering that most of
such unpaid works are performed by women when a family or household is taken as the unit
of analysis. Considering married women in the core of his analysis, Mincer (1962) stated that
labor supply decisions of women should be evaluated in familial context and proposed three-
partite time division between housework, market work, and leisure for family members.

Mincer (1962) argued that the demand for housework, paid work in the market, and leisure is



determined by several variables such as family size and composition as well as relative
prices of those activities; in other words, differential productivity of family members in those
activities affects time spent to those different activities by different family members. Hence,
by following the propositions of Mincer (1962), it might be concluded that women’s labor
supply decision depends on their relative productivity in housework and market work which
is mostly determined by education. However, it is also affected by other covariates

determined in familial context which might be shaped under marriage.

By the theory of allocation of time, Becker (1965) elaborated the arguments proposed
by Mincer (1962). According to Becker (1965), time is efficiently allocated between
different tasks in a household similar to allocative efficiency in other economic resources.
Becker (1965) asserted that allocative efficiency in time use is sustained if household
members specialize in tasks and allocate their times to them which they have a comparative
advantage on. If there is a change in comparative advantages (i.e. change in relative
productivity of a household member in a task), then time spent to different activities is
reallocated by household members (Becker 1965). Becker (1965) concluded that women
have a comparative advantage on chores and childcare compared to men; in other words,
women have less earning potential in labor market due to their relative inefficiency in market
work. The sources of women’s having more productivity in housework might be gender-
based discrimination against women and fertility experience which is a life-cycle event
special to women which cause lower earnings potential for women in the market (Becker
1985).

In brief, considering married women in the core of analysis, the implication of this
theoretical framework proposed by Mincer (1962) and Becker (1965) is that women’s labor
supply decision relies on their relative productivity in housework and market work and
family context. According to Mincer (1962) and Becker (1985), human capital achievement
is one of the most important factors determining earning potential of women in labor market
so it positively affects participation of women into labor force since the opportunity cost of
time spent to housework in terms of forgone earnings increases as educational attainment
increase. This theoretical framework also puts forward the importance of marital status in
terms of labor market activity of women. Marital status brings differences for
family/household context in which labor supply decision of women realizes such that being

married brings responsibilities to women for chores and childcare so might function as a



factor which causes a decline in women’s labor market productivity as proposed by Mincer
(1962) and Becker (1965, 1985).

In the light of the information provided in this section, the theoretical framework
proposed by Mincer (1962) and Becker (1965) forms the basis of analysis conducted in this
thesis. Considering that this thesis aims to analyze women’s labor supply behavior through
multistate life table methodology, this theoretical framework is preferred over the
neoclassical one since neoclassical framework evaluates labor supply decision as an
individual labor-leisure choice so ignores the special characteristics of women’s labor supply
decision. However, the theory of allocation of time puts forward that women’s labor supply
behavior takes form on the basis of a trade-off between market and housework determined
by demand for market and housework in the household context so this theory takes into
account the features of women labor supply decision which might not be observed in case of
males. As mentioned so far, the theoretical framework proposed by Mincer (1962) and
Becker (1965) states that education and marital status are the important determinants of this
trade-off which shapes the decision of women in terms of labor market activity and the data
on female labor force participation rates in Turkey provides evidence for the applicability of
this framework to the analysis conducted in this thesis as mentioned in the following section.
Thus, this thesis aims to concentrate on these two variables among others by considering
their importance in determination of female labor force participation so working life

expectancy of females in Turkey.

2.1.2. Female Labor Force Participation in Turkey

As the theoretical framework proposed by Mincer (1962) and Becker (1965)
suggested, educational attainment and marital status appear as the two most important factors
determining female’s labor supply decision; in this respect, current situation of female labor
force participation in Turkey is examined in this section with a special emphasis on these

two factors.

According to the results of Household Labor Force Survey conducted by TURKSTAT
in 2012, overall labor force participation rate in Turkey is 49.96% while male labor force

participation rate is 71.04% and female labor force participation rate is 29.50%. One of the



striking features of Turkish labor market is very low female labor force participation
compared to OECD countries, world average, and average of upper middle income countries
where Turkey is classified by World Bank'. As presented in Figure 2.1, overall labor force
participation rate in Turkey is lower than those groups of countries mentioned as well as
world average. Although a small portion of this difference is attributable to male labor force
participation rate’s being lower, the main source of difference is female labor force

participation rate.

Figure 2.1: Labor force participation rates in 2012

90,0
80,0
70,0
60,0
50,0
40,0
30,0
20,0
10,0

0,0

Labor force participation
(% of population aged 15-64)

Turkey Upper middle OECD World
income countries

ETotal ®mMale ®mFemale

Source: World Bank, World Development Indicators, 2013

Data on labor force participation rates in Turkey published by TURKSTAT is
available from 1988 onwards and the information obtained shows that female labor force
participation rate in Turkey has been never at very high levels and exhibited a declining
trend from 1988 onwards. In 1988, female labor force participation rate in Turkey was
34.26% and it declined to 23.29% in 2005 which is the year at which Turkey experienced its
lowest female labor force participation rate (TURKSTAT 2013). After 2005, slight increases

! Labor force participation rates in Turkey obtained from TURKSTAT and World Bank presented
here are different since TURKSTAT calculates labor force participation rate as the percentage of
population participating into labor force out of total population aged 15 and over while World Bank
calculates those figures out of total population in 15-64 age group.



have been experienced and female labor force participation rate has reached to 29.50% in
2012 (TURKSTAT 2013).

It is observed that a significant portion of this increase in recent years has come from
the increase in participation rates of urban women as presented in Figure 2.2 but this figure
also reveals that participation rates in rural areas persistently remain higher compared to that
of in urban areas. By using data of 2006 Household Labor Force Survey conducted by
TURKSTAT and TDHS 2003 conducted by HIPS, Dayioglu and Kirdar (2010) showed that
women living in rural areas have higher probability to participate into labor force compared
to women in urban areas. The reason of this finding is that housework and market work
might be more contradicting in urban areas than in rural areas (Ercan et al. 2010). For
example, being married and having children might be reconciled with working in the farm in
an extended family setting in rural areas. In addition, working in agricultural sector might
not require higher educational attainment compared to manufacturing and services sectors
which are more skill intensive compared to agriculture. Thus, those factors might lead to
higher rates of participation into labor market for women living in rural areas. On the other
hand, being low educated and being married might hinder participation of women into labor
market in urban areas considering that urban economy is dominated by manufacturing and
services sectors. Institutionalization of childcare is not sufficient (Tansel 2012) and earning
potential of especially low educated women in the market in Turkey is very low in urban
areas (Dayioglu and Kirdar 2010) so participating into labor force for women living in urban
areas involves a cost in terms of houseworks and childcare which might be higher than the

potential earnings available for those women in the market.

Briefly, it is observed that there are differences in labor force participation rates of
women living in urban and rural areas and dynamics of labor force attachment differentiate
by urban/rural settlements in Turkey. As mentioned, this thesis aims to measure working life
expectancy of women in Turkey and by following the theoretical framework proposed by
Mincer (1962) and Becker (1965), analysis in this thesis concentrate on differences in
working life expectancy of Turkish women by educational attainment and marital status
since these variables are accounted as important among other determinants considering the
differences in labor market activity by those variables in Turkey and those are explained
further in this section. However, in the light of the information provided so far, it should be

noted that education and marital status might not be as important for women living in rural
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areas as for women in urban areas when analysis are extended further by including
urban/rural differentiation. Nevertheless, the point of view of this thesis is producing
representative results for Turkey on average in the sense that dissolution of agriculture and
expansion of urban economy dominate the development process of Turkey which is
currently under way. In this process, female labor force participation rates in urban areas
have started to increase in recent years as presented in Figure 2.2 so concentrating on

education and marital status might be more meaningful at this stage.

Figure 2.2: Female LFPR by urban/rural settlement
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In this respect, from a macroeconomic perspective, there are several reasons
underlying the current situation and evolution of female labor force participation in Turkey
such as the economic development process that Turkey has experienced, sectoral shifts in the
economy together with accelerating urbanization (i.e. dissolution of agriculture and rise of
services sectors), skill-biased technological change, the structure of Turkey’s economic
growth (i.e. Turkey’s economic growth’s not producing adequate employment
opportunities), problems related to the structure of labor market (i.e. extensity of informal
sector), and institutional characteristics (i.e. traditional roles attributed to women,
insufficiency of policies reconciling market work and housework and childcare for women)
on which detailed discussions can be found in studies of Ercan (1999), Ercan et al. (2010),
Dayioglu and Kirdar (2010), Taymaz (2010), Tansel (2002), Tansel (2012), Uraz et al.
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(2010), State Planning Organization and World Bank (2009). Nevertheless, considering the
scope of this thesis, those points are not discussed in detail and this section is devoted to
specifically explain the differences in female labor force participation by educational
attainment and marital status in Turkey.

Figure 2.3: Female LFPR by educational attainment in Turkey, 2012
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Educational attainment appears as one of the most important factors determining
female labor force participation in Turkey. As presented in Figure 2.3, female labor force
participation rates exhibit significant differences by education such that female labor force
participation rate in Turkey increases as educational attainment increases. By using data of
2006 Household Labor Force Survey conducted by TURKSTAT and TDHS 2003 conducted
by HUIPS, Dayioglu and Kirdar (2010) showed that increase in educational attainment
significantly increases the probability of women to participate into labor force. Uraz et al.
(2010) also reached the same conclusion by analyzing data from TDHS 2003 through probit
regression analysis. These findings are expected in the sense that education increases the
earning potential in the market so women with higher human capital achievement participate

into labor force more.

Nevertheless, educational attainment affects female labor force participation not only

through increase in earning potential in the market but also in several ways. As mentioned



12

later in this section, marriage and childbearing have negative effects on female labor force
participation and education also indirectly affects female labor force participation through its
effects on marriage age and fertility. According to the results of TDHS 2008 presented in
Table 2.1, age at first marriage increases and fertility level of women declines as educational
attainment increases. By using data of TDHS 2003, Kirdar et al. (2009) showed that
extension of years of compulsory education in Turkey contributed to increase in marriage
age of women such that at age 17, the probability of being married declines from 15.2% to
10%. On the other hand, another study conducted by Yasit (2007) by using data of censuses
conducted by TURKSTAT and provincial censuses published by State Planning
Organization between years 1980-2000 showed the negative relationship between fertility
and education such that 1% decline in illiteracy rate of women leads to a decline in fertility
level by 44% while 1% increase in high school graduation rate declines fertility by 15%.
Hence, considering the negative impact of marriage and fertility on female labor force
participation which is discussed below in detail, increase in educational attainment is also
expected to positively affect female labor force participation through its negative effect on

marriage age and fertility level.

Table 2.1: Marriage age and fertility by educational attainment in Turkey, 2008

Median age at Total
first marriage fertility rate

No education / not graduated from primary school 18.7 2.65
First level primary school 20.2 2.25
Second level primary school 21.4 1.30
High school and above 24.1 1.53

Source: HUIPS, TDHS 2008

As already mentioned above, marriage is also one of the most important factors
determining women’s labor supply decision. Marriage is an important life cycle event for
women since it brings important changes to the living context in which women make their
decisions related to labor market activity as suggested by Mincer (1962) and Becker (1965).
TURKSTAT Household Labor Force Survey conducted in 2012 shows that labor force
participation among currently married women in Turkey is lower compared to never married

and divorced women as presented in Figure 2.4.
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Figure 2.4: Female LFPR by marital status in Turkey, 2012
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According to the results of TDHS 2008, 29.8% women who are not currently working
but working previously stated marriage as the main reason of quitting their last job and with
this percentage ratio, marriage ranks first among other reasons of quitting job. This ratio is
21.5% for women who are currently working. Those figures reveal that marriage is an
important reason of moving out of labor force; even it does not cause moving out of labor
force totally, marriage seems as a reason of break in labor market activity of women. Such
figures are actually expected in the sense that marriage brings women responsibilities related
to childcare and chores. Marriage might be a proxy for fertility of women in Turkey in the
sense that childbearing outside marriage is not a common practice in Turkey (Ergd¢cmen et
al. 2009). Therefore, childcare might be an important reason of married women’s not
participating into market activity. According to the results of TDHS 2008, childcare ranks
first among others as the reason of not working among married women with 32.1% and the
weight of this reason is much higher among women aged 20-34. Results of the same survey
also show that being housewife is the secondly ranked reason of not working among married
women with 22.8%. Those figures might be attributed to gender-based division of labor in
Turkey. According to Ercan et al. (2010) traditional roles of women are conflicting with
working in paid jobs, especially in urban areas; thus, traditional division of labor in home

might force women to move out of the labor force.
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Responsibilities related to childcare and chores might be sufficient reasons to explain
the difference between participation rates of never married and currently married women but
those reasons might not be enough to explain the differential participation between married
and divorced women since divorced women might also have similar responsibilities as
married women. In this respect, household income might be another factor to explain the
difference between participation rates of married and divorced women. In presence of
childcare and chores, married women might move out of labor force easier than divorced
women since their husbands undertake the role of breadwinning in a traditional setting; in
other words, married women might have more economic security in terms of household
income compared to divorced women. Findings of earlier studies provide evidence for this
argument such that Dayioglu and Kirdar (2010) found that probability of especially low
educated women to participate into labor force declines as household income increases and
Uraz et al. (2010) also confirmed this finding. Thus, it might be concluded that divorce
brings the role of breadwinning to women besides their traditional roles so they participate
into labor force more. In addition, divorce might ease traditional oppressions related to
working in the market. According to the results of TDHS 2008, 20.1% of married women are
not currently working stated that they are not working due to the fact that their partners do

not allow them to work in paid jobs but this ratio is 10.5% for formerly married women.

In the light of these information provided by earlier studies conducted on the
determinants female labor force participation in Turkey and by surveys including data on
women’s labor market status, education and marriage seem as the most important
determinants of female labor force participation and so women’s working life expectancy
among others. In this respect, differences between working life expectancy of women are

analyzed in this thesis by emphasizing these two factors.

2.2. LIFETABLE METHODOLOGY

Life table is one of the core devices used in demography to estimate average duration
in a particular state. First life table was constructed by John Graunt in 1662 to analyze
mortality rolls in London but after Graunt’s original work, Edmond Halley elaborated the
mathematical approach used by constructing a mortality table for Breslau in 1693 (Rowland
2003:267). Although life table technique was originally developed and is still used mainly to

analyze the force of mortality and to estimate life expectancy (i.e. average duration as alive),
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the area of its use has expanded through time such that the technique is now employed in
health and social sciences to estimate average duration in particular states subject to study
such as disability-free life expectancy, length of married life, duration of contraception
usage, length of school life, duration of residence, length of working life and so on as well as
in projections of population size and characteristics (Kintner 2004:301).

Life tables represent experience of a cohort for a certain event and produce standard
summary measures that are comparable across different population groups and at different
points in time (Kintner 2004:301). In this respect, it is a favorable methodology to analyze
differences between countries, population subgroups, and time periods for a certain event
experienced by a population. There are several types of life tables depending on type of

cohort followed, age detail included, and construction technique (Kintner 2004:301).

First categorization of life tables is based on the type of cohort followed. Depending
on cohort type, life tables are classified as cohort (generation) or period (current) life tables.
Cohort life tables follow the experience of a real cohort for a certain event. In this type of life
tables, rates or probabilities of experiencing a particular event by a real cohort are used as
inputs to construct life table. Obtaining those rates or probabilities requires data collected
from a generation retrospectively or through follow-up of the same group of people in a long
time period (Kintner 2004:301). Since such data sets might be difficult to obtain, usage of
cohort life tables is very limited (Rowland 2003:269). Unlike cohort life tables, period life
tables use data on a population group at a point in time to calculate input of life table so
period life tables are much easier to construct. The basic assumption in a period life table is
that people in different age groups in observed population at a point in time constitute a
cohort to observe occurrence of a particular event; in other words, those people at different
ages in a population observed form a synthetic cohort which might be considered as
representative for an actual cohort. In this context, period life tables present experience of a
hypothetical population, which provide a snapshot of current situation for a particular event
subject to study based on the experience of a synthetic cohort (Kintner 2004:301; Rowland
2003:268). As mentioned, due to the easiness of construction, most of studies use period life

tables as almost all of the studies presented in this section.

Second classification of life tables is based on the age detail included in the table.

Depending on the type of age detail, life tables are classified as unabridged (complete) and
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abridged life tables. Unabridged life tables are constructed for single age groups while
abridged life tables are constructed usually for 5- or 10-year age groups. Abridged life tables
are more convenient to report compared to unabridged life tables so they provide a concise
representation of the event experienced by a cohort (Newell 1988). In addition, usage of
abridged life tables reduces the effect of problems related to reliability of age reporting
(Newell 1988) so this type of life tables is preferred in many studies. Nevertheless, most of
the studies on working life table presented in this thesis were constructed as unabridged life
tables due to the assumption of single transition between states in a given age group. This

assumption is explained further in following parts.

Finally, life tables are classified based on the construction technique used. Basically,
life tables are categorized as prevalence and incidence-based life tables depending on the
method applied (Hytti and Valaste 2009). In prevalence-based method, proportion of people
experienced a particular event is used as input of life table which might be obtained from any
cross sectional survey or census. On the other hand, incidence-based method aims to
calculate rate or probability of transitions which are experienced by a group of people
exposed to the risk of occurrence of any event. Thus, either a longitudinal data or data from
repeated cross sectional surveys or from a cross sectional survey which includes
retrospective questions is needed to calculate incidence of a certain event. Prevalence-based
method is much more commonly used in the literature and conventional techniques were
generally developed by using this methodology due to unavailability of longitudinal data sets
in earlier times (Willekens 1980). However, as availability of data collected with a
longitudinal perspective has increased through time, studies based on incidence-based

methods have been started to appear in the literature.

Based on the usage of methods described above, classification of life tables depending
on construction technique might be further elaborated. Kintner (2004:301) classified life
tables under four main construction techniques which are conventional (single decrement)
life tables, multiple decrement life tables, increment-decrement life tables, and multistate life
tables. Single decrement life tables are mainly constructed through prevalence-based method
while multiple decrement and increment-decrement life tables are possible to construct by
using either prevalence- or incidence-based methods. On the other hand, multistate life tables

generally require incidence-based methodology.
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Development of life table technique from single decrement to multistate models also
involves the process of estimations to become more elaborated and more representative for
real life. As the usage area of life tables has expanded to health and social sciences,
information provided by conventional single decrement models has not been enough to
estimate volume of transition between several states and average duration in those states
since conventional methodology defines only two states (i.e. alive and death) and allows
only one transition to absorbing state. To overcome this limitation, life table technique has
been further developed to take into account multiple exits and possibility of returns to
previous state (Cambois et al. 1999). In this respect, this section is devoted to explain the
evolution of life table methodology in terms of construction techniques. In following parts,
single decrement, multiple decrement, increment-decrement, and multistate methods are

explained by emphasizing areas of use, their advantages and limitations.

2.2.1. Single Decrement Life Table

Single decrement life table is the conventional technique to analyze force of mortality
for a hypothetical population, first examples of which were published by Graunt in 1662 and
Halley in 1693 (Rowland 2003:267). Such life tables are also called as mortality tables since
they present information about mortality experience of a hypothetical cohort by using
observed mortality experience of a real population subject to study. In this type of tables, two
states are defined as alive and death. In this case, death is the absorbing state, return from
which to previous state is not possible. Rates of transition to absorbing state (i.e. death) in

different age groups are the main inputs of single decrement life table construction process®.

! Mortality is a continuous process which can occur at any point in time so mortality rate can be

defined as

400 = iy
where (x) is mortality rate when age interval n in discrete time mortality rate ,my goes to zero; in
other words, n becomes infinitesimally small. This nature of the event actually requires presentation
of mortality as a continuous process and other life table statistics can be derived by integration.
Details of this procedure can be found in Preston et al. (2001:59-70) and Kintner (2004:336-338).

However, this is not a commonly used notation since data is usually gathered for discrete time

periods. Therefore, discrete time notation is preferred in this thesis.
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Formulation of single decrement life table statistics is briefly summarized below but
details about construction process can be found in any standard demography textbook such
as Newell (1988:67-81), Rowland (2003:265-299), Siegel and Swanson (2004:301-324), and
Preston et al. (2001:38-70). Here, basic construction procedure is defined based on use of
data for discrete age intervals.

As mentioned earlier, the basic input of mortality table is death rates for different age
groups in a population subject to study. To calculate observed death rates, size of population
disaggregated by age and sex and number of deaths in each age group in a period (usually a
year) are required, which can be obtained from censuses and vital registration systems. Then,

observed death rate between ages x and x+n" is equal to

D

n“x

nMx =
nPx

where Dy is number of deaths between ages x and x+n and Py is population size

between ages x and x+n.

Although My is the basic input of period life table, it is not directly used in

construction process. Instead, gy is directly used which represents probability of death.

ndx

ndx =

Ix
ndy represents number of deaths between ages x and x+n out of number of alive at age x
which is represented by |y . As implied by this formulation, gy is a probability since it is
calculated by using population under risk of death at the beginning of age group. Thus, 0y

is different than My since My indicates prevalence rather than incidence due to the fact

LIf n =1, then life table is an unabridged life table but if n is equal to a value other than 1 (usually 5

or 10), then life table becomes an abridged life table.
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that it is calculated using mid-year values. Therefore, central observed death rates

represented by My are transformed to gy Vvalues by following formula®:

2%n* My

an:2+(n* nMy)

After obtaining qy values and setting radix (i.e. ly at age zero) as 1, 1000, or

100000 which are the standard commonly used values for radix, other life table statistics can

be derived as follows:
ndx =Ix*ndx or pdy=Ix-lyin
ly4n =Ix —ndx Or Ix+n=Ix*npx

nPx =1-ndx

nkx =n*(Ix;n+ nayx * ndy)

where

ndy : number of deaths between ages x and x-+n

. : number of people alive out of radix at age x

! This formula is derived under the assumption that deaths are uniformly distributed across age
interval. Details of proof can be found in Newell (1988:68-70). This is one of the mostly used
conversion formula but there are other conversion methods especially for abridged life tables which

are explained in detail in Kintner (2004:312-315).
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n Px : probability of remaining alive between ages x and x+n
nLx : person years lived between ages x and x+n

nay : fraction of years lived in age interval x and x+n

T, : total person years lived beyond age x

e, : expectation of life at age x

nLx represents person years lived in the age interval as defined above; in other words,
it represents average number of people alive between ages x and x+n. Another
interpretation of Ly is that it represents age distribution of stationary population®. As

implied by its formulas, this statistics considers years lived by people remaining alive in
following age group as well as years lived by people dying in the age group. More clearly,
contribution of people remaining alive and dying in population size can be decomposed as

follows:
nkx =n*( ly+n + pax*pdyx )
L I?I
contribution contribution of
of people people dying

remaining alive

To calculate Ly values by using this formula, ay values are required. As

mentioned above, ay represents fraction of years lived by population in the age group of

(x,x+n). As described in Kintner (2004:308) and Preston et al. (2001:47-49), there are

several ways of assigning those values and especially for very young and final open-ended

! Life table calculations are based on the key assumption that population is stationary; that is, it has a
constant size, constant age structure, and is closed to migration (Rowland 2003:267-268; Preston et al.
2001:53-58; Newell 1988:120-121). This assumption proposed by Halley forms the basis of period
life tables (Rowland 2003:268).
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age groups in life table, use of those different methods is more appropriate’. Except those
special age groups, assigning half of age interval (i.e. n/2) to nay is a commonly used
technique. It is based on the assumption that deaths are uniformly distributed over the age
interval so people dying in the age interval contributes to person years lived only by half of

the age interval. Thus, this assumption leads to the following formula for Ly .

n
nLx =E*(|x+|x+n)

Summary measure of this procedure is €, which represents life expectancy at age x as

described earlier. This measure shows average expected years of life remaining after age x;

in other words, it gives average duration of people as alive in the population observed. € is

called life expectancy at birth which is a special indicator reflecting health status and

development of a country’s population.

Today, mortality tables can be obtained for many countries. For instance, life
expectancies at birth for different countries are published by Population Reference Bureau
and United Nations every year. However, most of those life tables do not directly use the
methodology described above. Due to problems related to availability and quality of the data,
especially in developing countries, there are several methods developed to estimate life
expectancies such as model life tables published by United Nations and Coale and Demeny
and Brass’ relational logit system (Newell 1988:130-166). Although, such a direct
calculation is not used, the procedure is explained above since those statistics and formulas
described are the basics of life table methodology such that they are used in other types of

life tables with some modifications.

! Possible formulas for first and last age groups are represented below, respectively (Rowland
2003:280-281).

1LO :0'3*|0+0'7*|1

Ix

Ly =
Myx+

where right subscript x + denotes life table entries for final open-ended age interval.
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As mentioned above, conventional single decrement life tables aim to analyze force of
mortality; in other words, to measure average duration as alive. However, as presented in
Preston et al. (2001:65-68), this procedure can be used to analyze transitions between states
other than alive and death such as transition from state of never married to first marriage,
first migration from the place of birth, first birth, or first entry into labor market. Although
single decrement life table is suitable to study events experienced for the first time and it
seems that it has a wide application area from these examples, it has serious limitations. First
of all, this type of tables allows defining only two states and one transition to absorbing state.
Thus, it cannot take into account multiple causes of decrements at the same time. In addition,
one of the two states defined in single decrement tables is absorbing state and only one
transition is possible so there is no possibility to study returns to previous state. Considering
events studied in health and social sciences, returns are possible in most of the study areas.
Due to these limitations, single decrement life tables provide limited information and do not
factually represent real life events. Thus, life table methodology has been developed further

to overcome these limitations.

2.2.2. Multiple Decrement Life Table

As mentioned in previous section, single decrement life tables do not allow studying
multiple causes of decrements at the same time. This limitation is coped with multiple
decrement life tables which were initially developed by Jordan in 1952 to estimate duration
in insured states like disablement or widowhood used by actuaries or insurance companies
(Cambois et al. 1999). In his study, Jordan constructed a double decrement life table where
morbidity and mortality are absorbing states so life expectancy calculated represented mean

duration in state of being alive and healthy (Cambois et al. 1999).

The main difference between single decrement and multiple decrement life tables is
that more than one absorbing states are defined in multiple decrement life tables as presented
in Figure 2.5. Therefore, life expectancy measure produced at the end of construction
procedure indicates mean duration in initial state free of risk to fall in one of the absorbing
states (Cambois et al. 1999).
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Figure 2.5: Logic of multiple decrement life table

INITIAL
STATE
CAUSE 1 CAUSE 2 CAUSE 3

Source: Author’s diagram

These tables can be constructed by using either incidence-based or prevalence-based
method (Kintner 2004:328). Construction procedure of multiple decrement life tables is very
similar to that of single decrement life tables explained in previous section, i.e. only some
modifications are needed in life table statistics to partition decrements between various
absorbing states. When prevalence-based method is applied, multiple decrement life table
turns into conditional life tables derived from single decrement life table (Kintner 2004:328).
Inversely, addition of mutually exclusive life tables derived for each cause of decrement
gives the conventional life table (Kintner 2004:328). The construction procedure is
summarized below based on the information in textbooks of Preston et al. (2001:71-91) and
Siegel and Swanson (2004:324-331)".

To construct a multiple decrement life table, one can start the procedure by obtaining
rates of transition for each cause of decrement as in single decrement life table.
| _nD)
nMx =" PX
nFx

! For details of application of prevalence-based method and formulas for life table statistics for
multiple decrement procedure together with its examples, see textbooks of Preston et al. (2001:71-91)
and Siegel and Swanson (2004:324-331).
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where i=1,2,3... depending on number of absorbing states defined. Addition of those rates

give rate of total transitions which is converted to the probability of exiting from initial state
similar to probability of dying in single decrement table.

i
nMx:;nMx

After gy values are obtained as defined in previous section, those age-specific

probabilities of exiting from initial state can be partitioned into age-specific probabilities of

exiting due to various causes.

i
ndx = ndx *
nMx
Considering the formula of nMg( and My,

i D]

nx
ndx = ndx *

n Dx

i i i
d M
so NnUx _nlx _ nMx

where nd;( represents number of decrements due to cause
ndx ndx nMx

i=123...

Proportion of number of decrements to all decrements is equal to the ratios of cause-
specific death probabilities and observed death rates to conventional probability of dying and

rate of mortality, respectively, since

i
ndx =——

Then, entries for I;( which represent number of survivors who will eventually exit

from the hypothetical cohort due to cause i can be computed through backward addition of
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nd;( values. In this way, Iy values are partitioned between several hypothetical populations

which are expected to be exposed the risk of experiencing event i .

k=3 ndy

i i i
Ix+n =Ix —ndx
Rest of the procedure is similar to the single decrement procedure. For each

conditional table, nl—lx, T)'(, and e;( values are calculated such that at the end of the

procedure,

i i

e;( can be interpreted as the mean duration of staying in initial state before exiting

from the table when other causes of decrements are not controlled so e;( represents average

expected time spent in initial state before moving out of hypothetical population due to one

particular cause i. The measure of ey is then calculated by weighting e!( values at each age

group depending on incidence of the event observed in hypothetical population.

Thus, ey represents mean duration in initial state before falling from table due to all causes

of decrements; in other words, it indicates life expectancy in initial state before experiencing

any event defined in the study.

The methodology described above is actually a prevalence-based method. This
method is called with the name of Sullivan (1971) who originally developed this procedure
to estimate mortality and morbidity experience of a hypothetical population by a single

indicator. Sullivan (1971) used a current abridged life table and modified it by applying
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prevalence ratios obtained as ratio of days spent in disability to days in a whole year. At the
end of this procedure, Sullivan (1971) estimated disability-free life expectancy as 64.9 years
in U.S. in mid-1960s while total life expectancy was 70.2 years so 5.3 years of expected
disability was obtained as difference between total life expectancy and disability-free life
expectancy at birth.

On the other hand, as mentioned earlier, multiple decrement life tables can be
constructed also by using incidence-based method. For incidence-based method, flow data is
required. One famous example of multiple decrement life table constructed using flow data
is Katz Index of Independence in Activities of Daily Living (ADL). Katz et al. (1963, 1983)
aimed to propose a method to calculate an index indicating disability-free life expectancy by
using multiple decrement methodology with the data collected at regular intervals from
elderly people on change in health status which is indicated by dependence on help in several
daily life activities. Based on Massachusetts Health Care Panel Study, Katz et al. (1983)
estimated disability-free life expectancy as 10 years for elderly people aged 65 living in
Massachusetts in 1974.

Both of the methods developed by Sullivan (1971) and Katz (1963, 1983) are used in
health sciences to estimate burden of disability throughout life cycle. Sullivan’s method is
commonly applied not only in health sciences but also in other areas where life table
analyses are performed since data requirements of this methodology is lower compared to
incidence-based method (Cambois et al. 1999; Vogler-Ludwig 2009). In addition, it is easy
to apply and provides robust results which allow international comparisons or comparisons
between subgroups of a population (Cambois et al. 1999; Vogler-Ludwig 2009). One
disadvantage of this methodology is that estimates produced might be biased if prevalence
ratios do not remain stable over time; in other words, if there are huge fluctuations in
prevalence between age cohorts (Cambois et al. 1999; Vogler-Ludwig 2009). In this respect,
incidence-based method is preferable to overcome this limitation if flow data can be

obtained.

As mentioned above, multiple decrement tables can be used to combine mortality and
morbidity experience. Another common example of multiple decrement tables is cause-of-
death tables in which death rates are partitioned between various causes of death (Kintner

2004:325). In addition, multiple decrement tables can be used in construction of nuptiality
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tables in which mortality and marriage experience of cohort of never married women or
marriage dissolution experience of married women can be followed (Kintner 2004:324-325).
One important advantage of this method over single decrement methodology is that
producing estimates considering several states experienced is possible since more than one
absorbing states can be defined in multiple decrement tables. The aforementioned events are
also possible to study through a single decrement life table but estimates produced for these
events can be adjusted by mortality in multiple decrement life tables. Despite of this
advantage, multiple decrement life table methodology is also not realistic considering that
many events subject to study in social and health sciences can be experienced more than
once. Since except the initial state, all of the states defined in this methodology are absorbing
states, there is no possibility to analyze returns to previous state (Cambois et al. 1999). In
this respect, multiple decrement tables can be only suitable to study for irreversible events
such as first marriage or first marriage dissolution, retirement, health problems like
dementia, and first entry to and first exit from labor market (Cambois et al. 1999). However,
in order to put more realism into analyses where returns are possible, other techniques which

allow defining transient states should be considered.

2.2.3. Increment-Decrement Life Table

Increment-decrement life table is a special type of multiple decrement life table
which allows returns to previous state under some assumptions (Kintner 2004:331). Thus, it
is a more convenient method to use in analyses of labor market, several health states, or
nuptiality that involve events which might be experienced more than once compared to other

methodologies described earlier.

In increment-decrement life tables, the main logic is to partition conventional life table

into conditional tables for each state. In this method, conventional life table is usually

! Actually, there is no consensus in categorization of increment-decrement life tables in the literature.
Some studies use the classification of increment-decrement life table to refer multistate life tables
(Willekens 1980; Cambois et al. 1999; Preston et al. 2001:256-272; Schoen 1975) while some other
studies classify increment-decrement life tables as a separate group under multiple decrement life
tables (Vogler-Ludwig 2009; Kintner 2004:331). Here, classification provided by Kintner (2004:331)
is taken into account and increment-decrement life table is referred as a special type of multiple

decrement life table.
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divided into two conditional tables which reflect being in the state and not being in the state
(Kintner 2004:331). As mentioned earlier, increment-decrement life tables can be
constructed on the basis of either incidence or prevalence of the events defined (Kintner
2004:331). In absence of incidence information, this type of tables can be easily constructed
by applying age-specific prevalence ratios to life table statistics.

The key assumption in construction of increment-decrement life tables is unimodality
of age-specific prevalence ratio schedule (Vogler-Ludwig 2009; Kintner 2004:331). This
type of life tables allows entries under the assumption of unimodality. Schedule of age-
specific prevalence ratios for the event observed must be unimodal; that is, this schedule
should include only one peak. The assumption in increment-decrement life tables is that
entries can occur only up to a certain age at which age-specific prevalence ratio schedule
reaches its maximum and exits are allowed after that modal age. To satisfy this condition,
age-specific prevalence ratios before modal age are usually set as equal to the ratio reached
at modal age. In this way, entries up to modal age are taken into account. The procedure after
modal age is similar to multiple decrement life tables; that is, exits due to death and some
other cause of decrement are allowed to be considered after modal age while exits before

modal age can occur only due to death.

The procedure described above implies that not all possible entries and exits but only
net entries and net exits from hypothetical population can be observed in increment-
decrement life tables (Kintner 2004:331). The advantage of this type of tables over other
methodologies mentioned so far is that additional information such as accession and
separation rates and expectancy of life in each state can be obtained from these tables so
increment-decrement life table is a commonly used technique especially in labor market
analyses (Kintner 2004:331-332). On the other hand, unimodality assumption on which
increment-decrement life table is based is the most important shortcoming of the technique.
As mentioned, only net entries and net exits can be observed under this assumption so not all
transitions between states (e.g. exits due to transition to out of state before modal age or
entries into state after modal age) can be observed. Although the method brings more realism
into analyses by partially allowing entries, unimodality is a very strict assumption to apply in
many study areas. Due to this shortcoming of increment-decrement method, multistate

models were developed (Vogler-Ludwig 2009).
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As mentioned, this method is one of the techniques commonly used in construction of
working life tables. Based on prevalence-based method, Wolfbein (1949) and Durand (1968)
are among the first authors who applied the technique to estimate duration of activity in labor
market. This application is called as conventional technique in construction of working life
tables by Willekens (1980). Considering that working life table methodology constitutes the
core of this thesis, details of increment-decrement life table construction are given in Section

2.3.1 in the context of working life table methodology.

2.2.4. Multistate Life Table

As mentioned so far, life table methodologies described have several limitations. One
of the shortcomings is that earlier methods only allow to study in a simple state space; that
is, number of states which can be defined are limited (Palloni 2001:256). The other
important shortcoming is that all destination states are absorbing; that is, return to previous
state is not possible (Palloni 2001:256). Although this limitation has been tried to overcome
with implementation of increment-decrement life tables, unimodality assumption hinders
observation of all actual transitions between states. In this respect, multistate models
constitute a major extension in life table methodology to overcome shortcomings of existing
techniques (Kintner 2004:332).

Multistate methodology allows description of more complex state spaces as
diagrammatically presented in Figure 2.6. Typically, there is one absorbing state (i.e. death)
in this type of tables from which return to previous state is impossible. There might be
several numbers of other states depending on the subject to study from which return to

previous state is possible so they are called transient states.

Although some studies showed that prevalence-based methodology might be
applicable by using several estimation techniques (Lynch and Brown 2010), multistate life
tables are usually constructed based on incidence-based methodology. Basically, transition
probabilities are required for construction procedure which might be obtained from cross
sectional surveys which include retrospective questions about states occupied previously or

from longitudinal surveys (Kintner 2004:332).
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Figure 2.6: Logic of multistate life table
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Source: Author’s diagram

As presented in Table 2.2 for two possible transient states and one absorbing state,
occurrence/exposure rates can be calculated when number of transitions between states and
number of people preserving their states between time period x and x+n are obtained from
a proper data set. Then, those occurrence/exposure rates can be transformed to transition
probabilities adjusted with mortality which are used as the input of multistate life table
similar to the procedure defined in single decrement life table. However, estimation
technique of transition probabilities is not limited with usage of occurrence/exposure rates,
there are other possible techniques like estimation through regression analyses which are
detailed in Section 2.3.2.

Table 2.2: Direction of transitions between three states

State at age x State atage x+n
In state 1 In state 2 Dead
. Transitions from Deaths when in
In state 1 No transitions state 110 2 state 1
In state 2 Transitions from No transitions Deaths when in

state 2to 1 state 2
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When those transition probabilities are obtained, they form a matrix called transition

probability matrix such that

P11 () pmf@}

P(x) =
|: P12 (x) Poo (x)

where
pll(x): probability of remaining alive and in state 1 between ages x and x+n
plz(x) : probability of remaining alive and transferring from state 1 to state 2 between ages

X and x+n

p21(x): probability of remaining alive and transferring from state 2 to state 1 between ages

X and Xx+n

p22(x) : probability of remaining alive and in state 2 between ages x and x+n

After transition probability matrix P(x) is constructed, the rest of the procedure is

basically as follows:

I(x+n)=PI(X)
un:%WmH@+m]

T =2LKX)

e =TO[]

where all life table statistics are the same as described in Section 2.2.1 with a slight

difference which is all these statistics are now in vector or matrix form instead of scalars

(Keyfitz and Caswell 2005:445) such that
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1 (%) L (x) T1(x) e;(x)
|1 _ n _
' {Izm} 9 {Lz(x)} | T(X){Tz(x)} | e(X)‘[ez(x)

where column vector of I(x) includes entries which refer number of survivors in states 1 and
2 at age x, L(x) includes entries which reflect person years lived in each state between ages
x and x+n, T(X) consists of entries which indicate total person years lived beyond age x,
and finally, column vector e(x) represents average expected duration of life in each state at

age x. Thus, after estimating transition probabilities, the rest of multistate life table
construction procedure is nothing but an application of matrix algebra to single decrement
life table method.

As mentioned earlier, single decrement, multiple decrement, and increment-decrement
life table methods have several shortcomings which led to development of multistate
methodology. While number of states which can be studied in a life table at the same time is
limited in earlier methods, multistate life tables allow definition of higher number of states
so studying on more complex state spaces is possible (Palloni 2001:256; Kintner 2004:332).
In addition, those states defined should not be necessarily absorbing states; in other words,
multistate life table methodology allows to define transient states so observing reverse flows
between those states is possible (Palloni 2001:256; Kintner 2004:332). Due to use of
incidence-based methodology, assumption of unimodality in increment-decrement life tables
is no longer required (Cambois et al. 1999; Vogler-Ludwig 2009); that is, all flows between
states are possible to observe so information provided by multistate life tables are richer
compared to other methods. Furthermore, transition probabilities estimated through
regression analyses can be used as input of multistate life tables so it is possible to take into
account various covariates which are expected to affect transitions between states defined
(Vogler-Ludwig 2009). Due to these features providing more dynamism and flexibility for
analyses, multistate life tables have been increasingly used in a broad range of study areas,
especially in which definition of events which can be experienced more than once is
possible. Thus, this type of life tables is used in analyses of nuptiality (Schoen and Nelson
1974; Willekens et al. 1982; Schoen 1975), in analyses of health status (Lynch and Brown
2005; Lynch and Brown 2010; Land et al. 1994), in analyses of education (Land and Hough
1989), in analyses of change in voting behavior (Land et al. 1986), in analyses of pensions

and annuities (Keyfitz and Rogers 1982), in analyses of family formation and dissolution
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(Bongaarts 1987), in analyses of migration (Rogers 1995) as well as in retirement and labor
force analyses (Hoem 1977; Willekens 1980; Schoen and Woodrow 1980; Smith 1982;
Hayward and Grady 1990; Hayward et al. 1996; Warner et al. 2010).

Like all other methods described so far, multistate life table methodology has also
some limitations but those limitations can be easily handled as availability of data increases
and estimation techniques improve. One critique directed to multistate methodology is that it
has larger data requirements. Since transition probabilities are required for construction
process of multistate life tables, longitudinal surveys or cross sectional surveys including
retrospective questions are needed so it is argued that one important shortcoming of
multistate methodology is larger data requirements compared to other methods due to use of
incidence-based methodology (Cambois et al. 1999; Vogler-Ludwig 2009). However,
availability of panel surveys and surveys including event histories has increased in recent
years so use of multistate method has increased in a wide range of areas as mentioned above
in parallel to the developments in data collection. Also, estimation techniques have been
continuously improving such that information obtained from cross sectional surveys can be
simulated to obtain transition probabilities as one of its examples was already provided by
Lynch and Brown (2005, 2010) so dependence on longitudinal data has not been a limitation

anymore for use of multistate methodology.

Another critique directed to multistate method is that since high number of states can
be defined in this methodology, calculations become more complex compared to other
methodologies due to the fact that number of simulations increases as number of transient
states increases (Cambois et al. 1999). It is also argued that complexity of methodology and
requirement of sample surveys also lead to difficulties in usage of multistate life tables for
international comparisons (Cambois et al. 1999). However, complexity of methodology is
not a shortcoming in the sense that statistical software packages have been highly developed
in recent years. There are even some ready-to-use codes available for researchers to
construct multistate life tables (Palloni 2001:272). The critique about the difficulty in
international comparison might have a point since sample surveys are used to derive
transition probabilities required for multistate life table construction so definitions of events
subject to study might not totally overlap in those sample surveys conducted across
countries. However, this point can be eliminated if questionnaires can be standardized across

countries by using common definitions. For example, EUROSTAT conducts such surveys
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and publish their micro data sets which allow comparison across many European countries
(European Commission 2013) so if such standardized data sets are available, multistate life
table methodology can be easily used in order to make international comparisons.

Another problem caused by usage of sample surveys might be that estimation results
become vulnerable to stochastic variability (Vogler-Ludwig 2009). This might be even more
problematic when multistate life tables are constructed for highly refined subpopulations
especially if sample size is not large enough (Vogler-Ludwig 2009). To eliminate this
problem, graduation techniques are employed (Vogler-Ludwig 2009) but it should be noted
that usage of graduation techniques are not necessarily needed to sustain the stability of
estimates. Current multistate methodology allows derivation of transition rates through
regression analyses which provide already stable estimations of transition rates across age
groups (Land et al. 1994). This method even provides the opportunity to control for the
effects of multiple covariates on transition rates so stochastic variability is not a problem

even when constructing multistate life table for population subgroups.

Finally, one further limitation of this methodology might be that transition
probabilities used as the input of life table are usually estimated under Markovian
assumption which puts forward that transition from one state to another only depends on the
state currently occupied by the agent; in other words, the possible effects of duration in the
current state or previous transition experiences are not taken into account. In this setting,
transition probabilities used as input of multistate life tables are probabilities conditional on
the state currently occupied by the agent. In multistate methodology, transition probabilities
are usually computed under this assumption due to the convenience it provides in estimations
but under this assumption, the effects of previous history and duration in states on further
transitions are neglected (Cambois et al. 1999). This criticism has a point especially for
multistate analyses relying on panel data which provide limited information about previous
history of individuals compared to event history data sets. However, as event history data
sets are available, it is possible to estimate transition rates by controlling several transitions
in different state spaces at the same time considering sequences of events and duration in
each state as already described in Hannan (1984). Thus, Markovian assumption is not

required when multistate methodology is incorporated with event history analysis.
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Although multistate methodology might have several shortcomings as described
above, those limitations can be easily handled with further data collection and estimation
techniques. Considering its advantages over other life table methods especially in studying
more complex state spaces which involve backward transitions, multistate methodology
seems the most appropriate method among existing life table techniques for construction of
working life tables so in this thesis, multistate methodology is employed. In this respect,
application of multistate method in the context of working life tables is mentioned further in

Section 2.3.2 and details of construction technique is given in methodology section.

2.3. WORKING LIFE TABLE METHODOLOGY

Working life tables are the analytical tools which summarize labor market and
mortality experience of a hypothetical population. In macroeconomics, working life tables
are used to describe size and composition of labor supply, to study structural changes in
labor force in terms of its composition and activity rates, and to estimate future size and
composition of manpower for development planning (Durand 1968:1-6). Those tables are
also used for insurance purposes to estimate liability claims, i.e. to estimate loss of earning

potential in case of death when a person is active in labor (Willekens 1980).

In the literature, Wolfbein (1949) appears as the first author constructing a working
life table and Wolfbein’s technique has preserved its dominance in the literature until the end
of 1970s when first multistate working life table was constructed by Hoem (1977). Both of
the techniques dominate the literature on working life tables so this section is devoted to

explain both methodologies in detail.

2.3.1. Conventional Working Life Table

As mentioned, Wolfbein (1949) is accounted as the pioneer of working life tables.

Wolfbein (1949) aimed to estimate duration of active life for U.S. males by using labor force
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data in 1940 and mortality data in 1939-1941 through an increment-decrement® working life
table and this attempt is now considered in the literature as the basis of conventional
technique to construct working life tables. Since its first presentation by Wolfbein (1949),
the technique has been used almost without any change and the details of formulation can be
found below as well as in Wolfbein (1949), Willekens (1980), Hytti and Valaste (2009),
Vogler-Ludwig (2009), and Ozgdren and Kog (2012).

To construct a conventional working life table age-specific mortality and labor force
participation rates are needed. Since age-specific labor force participation rates are obtained
from stock data (i.e. they represent prevalence of labor market activity), this technique is
based on prevalence-based methodology and called also as prevalence life table in some
studies (e.g. Vogler-Ludwig 2009). When the required data is obtained, the procedure starts
with construction of a single decrement life table using age-specific mortality rates as the
input of life table. Then, life table statistics are basically partitioned into two groups for labor
market states defined as active if the person is in labor force and inactive if the person is out

of labor force in accordance with age-specific labor force participation rates as follows:

w
nlx = nlx* nWx

w
Ix' =Ix * nwx

where wy refers to labor force participation rate between ages x and x+n, nL‘Q’

represents size of stationary population in labor force between ages x and x+n, and I)‘Q’ is

number of survivors out of radix who are economically active.

As mentioned in Section 2.2.3, the key assumption to construct an increment-

decrement life table is unimodality of age-specific prevalence rates for the event subject to

! As mentioned earlier, increment-decrement life table refers to multistate life table in some studies
while it refers to a special type of multiple decrement technique in others. In this thesis, increment-
decrement life table is defined as a special type of multiple decrement life tables by following the
classification in Kintner (2004:331). Although Wolfbein (1949) did not classify his life table as
increment-decrement, it is classified as an increment-decrement life table in this thesis in accordance

with the categorization provided in Section 2.2.
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study. Through this assumption, entries are partially allowed up to the age where maximum
rate is attained. In case of working life table, schedule of labor force participation rates

(nWwy) should be unimodal, i.e. the schedule should reach a single maximum rate at some

point to sustain net entries into the labor force up to a certain age where labor force
participation rate peaks. By applying this maximum rate to the age groups below the age
group which has the maximum rate of labor force activity; in other words, by changing age-
specific rates experienced below modal age with the rate attained at modal age, net entries

can be considered in life table as follows:

w* *
nlx =nlx*nWwx

w* *
Ix =lx*nWy

*
where wy is the maximum labor force participation attained at certain age group

(X, Xx+n), n L‘Q/* represents hypothetical labor force in stationary population between ages
x and x+n if participation rate at modal age is attained by people in age groups below
modal age, and I)\?’*is number of survivors in labor force under the maximum participation

rate for age groups below modal age.

To calculate working life expectancy at the end of the procedure, one needs to total
size of stationary population beyond age x which is similar to the process in single

decrement life table as follows:

Ty =¥ nLy

=zl

where T)}N represent total size of hypothetical labor force while T)}’Vk indicates total size of

labor supply for age groups under modal age where maximum participation rate is applied.

Then working life expectancy is equal to
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w T
X
ex =\ for x < modal age
Ix
w_ Ty
ey — ILW for x > modal age
X

and average duration in inactivity is equal to the difference between life expectancy obtained

at the end of single decrement procedure and working life expectancy such that

nw W
eX = eX - eX

As mentioned previously, compared to single decrement and multiple decrement life
tables, increment-decrement life tables provide further information on accession and

separation rates. Net accession and net separation rates are calculated as follows:

W W W
Ixin —Ix +(x *nQx)

A =
nAx
nLx
lx —ly4n
an:—L
nLx
W W
oS = X “han
nQx =—"—"w
nLx
s
d  nQx*(2-nQx)
nQx =

2-nQx

r S d
nQx = nQx — nQx
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where

n Ay : rate of net accession to the labor force or probability of being in the labor force within

the next age interval (for age groups before modal age)

nQy : rate of mortality (central death rate)

nQx : rate of separation from the life table labor force due to all causes (i.e. due to both

mortality and retirement)
nQQ - rate of separation from the life table labor force due to only death

nQ; : rate of separation from the life table labor force due to only retirement (for age groups

after modal age)

By applying this method, Wolfbein (1949) estimated working life expectancy of males
in U.S. in 1940 as 46.6 years and duration in inactivity as 5.6 years at age 14. Another study
which employed this technique was conducted by Durand (1968) again for males in U.S. in
1940 by using the same data sources as Wolfbein (1949) but Durand (1968) also performed
separate estimations for white and nonwhite males. Durand (1968:261) estimated that
working life expectancy at age 25 is 35.4 years and duration in inactivity is 7.1 years for all
males while working life expectancy of white males is almost 6 years more than that of

nonwhite males.

This technique was also employed by Kpedekpo (1969) to estimate working life
expectancy of females in Ghana by using 1960 Ghana Population Census. Kpedekpo (1969)
estimated that working life expectancy of females at age 15 is 39.5 years and average
duration in inactivity is 1.87 years in Ghana in 1960. According to results provided by
Kpedekpo (1969), mortality is the most important cause of dropping out of labor force in
Ghana in 1960 such that 78.2% of women left labor force due to death while only 21.8% of

women moved out of labor force due to retirement.

Since the technique developed by Wolfbein (1949) is easy to apply and requires small
amount of data compared to multistate methodology, it is still used in studies aiming to
perform international comparisons. One of such studies was conducted by Hytti and Valaste

(2009) to compare working life expectancies in 27 European Union countries and the authors
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found that the longest working life expectancy in 2005 belongs to Denmark with 39 years
while the lowest working life expectancy was observed in Malta with 28.1 years. Hytti and
Valaste (2009) also estimated working life expectancies for women and men separately and
they found that the longest working life expectancy for men is in Denmark, Netherlands,
Cyprus and UK with about 40 years at age 15 while the longest working life expectancy for
women belongs to the countries Denmark and Sweden with 37 years. Another similar study
was conducted by Vogler-Ludwig (2009) again for 27 European Union countries for time
period 2000-2007. Vogler-Ludwig (2009) estimated that average duration in both active and
inactive states increased in Europe from 2000 to 2007. According to the results of this study,
overall working life expectancy in Europe was 34.2 years and duration in inactivity was 32.2

years while women had a shorter working life compared to men (Vogler-Ludwig 2009).

As far as the author is aware, there are two studies on working life tables conducted
for Turkey and conventional methodology was used in both of them. One of those belongs to
Kurtulus (1999) who estimated working life expectancy for males and females in Turkey for
years 1975, 1980, 1985, and 1990 and provided a comparison of working life expectancies in
Turkey with that of European Union countries. Kurtulus (1999) estimated that working life
expectancy of men at age 35-39 in Turkey decreased from 31.4 to 27.2 years from 1975 to
1990 while the author mentioned that female labor force participation in Turkey follows a
non-unimodal pattern such that Turkish women leave labor force at ages 20-39 and return

back to the labor market at ages 40-49.

The other study for Turkey was conducted by Ozgéren and Kog (2012) only for
Turkish males for the years 1980, 1990, and 2000 by considering urban/rural differentiation.
By using data of 1980 Turkish Population Census for 1980 and data of Household Labor
Force Surveys conducted by TURKSTAT for 1990 and 2000, the authors estimated working
life expectancy of males at age 15 living in rural areas was 47.9 years while it was 40.8 years
for males living in urban areas in 2000. Ozgéren and Kog (2012) found that average duration
in activity for urban males in Turkey decreased while it increased for rural males from 1980
to 2000. According to the authors, separation from labor force due to retirement is higher
compared to separation due to death among urban males and the extent of it increased from
1980 to 2000 which might be an indicator of old age dependency in urban areas in Turkey
(Ozgoren and Kog 2012). On the other hand, death seems to be a more important factor of

separation from labor force among rural males compared to retirement but the authors
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mentioned that separation due to retirement also increased by 2000 in rural areas (Ozgdren

and Kog 2012).

As could be seen, application of the conventional technique is very straightforward
and requires small amount of data compared to multistate method which might be an
advantage especially when making international comparisons. In addition, it provides extra
information on accession and separation rates which cannot be obtained through application
of single decrement and multiple decrement methods. However, the assumptions which the
technique relies on are very restrictive and constitute the major limitations of this
methodology. First of all, since construction of increment-decrement life table starts with
construction of a single decrement mortality table, a single schedule of age-specific mortality
rates are applied to the hypothetical population irrespective of labor market status; in other
words, same mortality rates are implicitly assumed for both active and inactive population
(Willekens 1980; Cambois et al. 1999). However, this assumption is not realistic in the sense
that literature indicates mortality rates can differ by employment status. For instance, Cai and
Kalb (2006) showed that labor force participation has a negative impact on younger males’
health status while Rogot et al. (1992) estimated that people in labor force live more than
people outside of labor force on average. Thus, although there is no consensus on the effect
of labor market activity on health status and life expectancy in the literature, it is evident that

the assumption of same mortality rates regardless of labor market status can be questioned.

Furthermore, as mentioned earlier, unimodality is the key assumption of increment-
decrement technique. With this assumption, entries to labor force are allowed partially up to
modal age; that is, no entry is possible after modal age (Willekens 1980; Ozgéren and Kog
2012). Another implication of this assumption is that decrements due to causes other than
death are not allowed before modal age (Willekens 1980; Ozgoren and Kog 2012). To satisfy
this assumption, all age-specific labor force participation rates before modal age are
artificially set as equal to the participation rate at modal age. Since participation rates before
modal age are constructed in this way, all transitions between states in all age groups cannot
be exactly observed; that is, only net accessions and separations can be calculated for only
ages before modal age and after modal age, respectively. Thus, entries after modal age and
exits before modal age are ignored in this technique which can create a bias in estimations.

In addition, artificially pushing up participation rates before modal age causes higher values
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for person years estimated which leads to an upward bias in working life expectancies
calculated at the end of the procedure (Cambois et al. 1999).

In spite of its limitations, increment-decrement life tables can be constructed for males
since unimodality assumption is usually satisfied when labor force participation schedule of
males is subject to study (Willekens 1980; Cambois et al. 1999). However, increment-
decrement technique is not suitable for women under unimodality assumption since age-
specific labor force participation rates of women usually exhibit a more irregular pattern
compared to men due to the fact that labor market activity of women are more affected by
life cycle events such as marriage, childbearing, widowhood, and divorce (Willekens 1980).
In this respect, increment-decrement working life table is not a favorable methodology to

estimate working life expectancies of women.

2.3.2. Multistate Working Life Table

First multistate working life table is constructed by Hoem (1977) by using data of
Danish Labor Force Panel Survey for 1972-1974. Hoem (1977) presented his study as a new
method of constructing working life tables which does not extensively rely on restrictive
assumptions such as unimodality and which is based on the theory of Markov chains with
continuous time and uses gross labor force flows instead of stock data. Considering the
conventional technique, this new method can be accounted as a major extension in the life
table literature. Since its first presentation by Hoem (1977) in the context of working life

analyses, the technique has been developed significantly as described in this section.

This new method of constructing working life table was developed further by
Willekens (1980). Willekens (1980) further elaborated mathematical representation of the
technique based on the principles developed by Rogers (1975). Willekens (1980) tested the
formulations by applying them to the same data set used by Hoem (1977) and obtained
similar transition probabilities. For males in Denmark for the period 1972-1974, Willekens
(1980) estimated average duration in active and inactive states as 42 and 10.6 years,
respectively. Since simulations can be repeated as many as the number of states defined in
multistate life tables, it is possible to estimate state-based durations. Willekens (1980) also

presented estimations on state-based working life expectancies such that the author found
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expected duration in activity by almost one year longer for persons aged 17 who are initially
active than those who are initially inactive.

Another study on multistate working life table was conducted by Schoen and
Woodrow (1980). The authors estimated working life expectancies for both males and
females in U.S. by using data from Current Population Survey conducted in 1972 and 1973.
The authors estimated that active life expectancy was 39.44 years and 24.14 years for men
and women, respectively, at that time. The average duration in inactivity, on the other hand,
was estimated as 14.83 years for men and 37.59 years for women. Schoen and Woodrow
(1980) used the same technique as employed by Willekens (1980) but the originality of this
study is that as far as the author is aware, Schoen and Woodrow (1980) are the first authors
who used retrospective data to estimate transition probabilities by benefitting from the
retrospective questions about labor market status in 1973 Current Population Survey. Schoen
and Woodrow (1980) estimated working life expectancies also through conventional
technique and they found that the results obtained from conventional life table is higher than
that of multistate table so those findings provide evidence also for upward bias created by

unimodality assumption.

Following those studies, multistate working life table technique was started to be used
to estimate working life expectancies by U.S. Bureau of Labor Statistics. Two successive
reports were published which were prepared by Smith (1982, 1986). In the first report, Smith
(1982) updated working life estimates for men and women in U.S. in 1970 and 1977 by
using multistate technique and the author found that active life expectancy at birth for males
was 37.9 years and 27.5 years for females in U.S in 1977. In the second report, Smith (1986)
repeated the analyses for population subgroups disaggregated by education and race. By
estimating transition probabilities between labor market states in separate race and education
groups from the data of Current Population Survey, Smith (1986) estimated higher working
life expectancy for whites compared to nonwhites and found that increase in education status
increases working life expectancy for both males and females. This study is one of the earlier
studies conducted for population subgroups through multistate methodology. The main
shortcoming of this study is that estimates could not be conducted for population subgroups
by controlling race and education at the same time. Smith (1986) asserted that this is due to
the fact that sample sizes become very small which hinders accurate estimations of transition

probabilities if population is partitioned further into more subgroups. Nevertheless, this
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limitation is eliminated in more recent studies by incorporating regression analysis to
multistate methodology to estimate transition probabilities which allows controlling several

variables at the same time.

One of such studies was conducted by Hayward and Grady (1990). The authors
constructed multistate working life table for older males aged 55 and over in U.S. by using
event history data from National Longitudinal Survey of Mature Males conducted between
years 1966-1983. Hayward and Grady (1990) defined four states in their study as in labor
force, retirement, disability and death and the authors estimated that average duration in
labor force is 8.69 years, 11.6 years in retirement, and 0.88 years in disability for males at
age 55. The specialty of the study is that Hayward and Grady (1990) followed the labor
market experience of an actual cohort of older males over a 17-year period by benefitting
from the longitudinal data used so the multistate table constructed is a cohort life table. In
addition, since data used by the authors provides event histories over a long period, Hayward
and Grady (1990) estimated probabilities of transitions between states by using multivariate
hazard models where occupation, class of workers, education, race, marital status, and region
and urban/rural residence were controlled at the same time. The authors found that expected
duration in those states defined exhibits variations for each group of covariates controlled. In
this respect, Hayward and Grady (1990) eliminated the difficulty in estimating transition
probabilities directly from data for highly refined subgroups due to small sample sizes
experienced by Smith (1986) by employing multivariate hazard models.

Similar to the study of Hayward and Grady (1990), Land et al. (1994) also estimated
transition probabilities through regression analysis to construct multistate life table for
estimating disability free life expectancies. Although Land et al. (1994) did not construct a
working life table, this study is worth to mention here in the sense that Land et al. (1994)
estimated transition probabilities by relying on Markov panel regression models. In this
study, the authors estimated transition probabilities through logit regression analysis by
controlling several covariates such as gender, race, and education. By using data from the
survey of Established Populations for Epidemiological Studies of the Elderly conducted by
Duke University, Land et al. (1994) estimated that total and healthy life expectancy at age 65
were higher for women than men in U.S. in 1986-1987 while blacks and lower educated
people had lower healthy life expectancy compared to whites and higher educated people,

respectively. The study of Land et al. (1994) is an important example in the literature which
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uses panel data to estimate transition probabilities. Since panel data has several waves, it
may provide limited number of observations about the previous experiences of people
compared to event history data; thus, controlling for duration dependence or time variant
covariates is not possible when estimating transition probabilities using panel data. Markov
property comes to the fore at this stage which assumes that all history of a person’s
experiences is represented by the current state which is occupied by that person; in other
words, probability of transition to a further state depends only on the state occupied currently
(Hoem 1977; Willekens 1980; Schoen and Woodrow 1980; Land et al 1994). This
assumption provides easiness to construct period multistate life tables by using panel data

considering that event history surveys are less available compared to panel surveys.

Millimet et al. (2003) also proposed an econometric method similar to that of Land et
al. (1994). The authors aimed to update the methodology used by Smith (1986) by
controlling several covariates at the same time and estimated transition probabilities by
performing logit regressions which include age, race, marital status, occupation, and number
of children as explanatory variables by using pooled sample of Current Population Surveys
conducted between years 1992-2000. The difference of the method proposed by Millimet et
al. (2003) from Land et al. (1994) is that Millimet et al. (2003) predicted labor market
transition probabilities of each individual in the sample based on their individual
characteristics, and then took the mean of transition probabilities by grouping the sample in
accordance with age. Thus, the method used by Millimet et al. (2003) has a limitation in the
sense that mean transition probabilities for age groups are vulnerable to stochastic variation
in the sample used so the authors applied smoothing with 9-year lag moving average to
eliminate this stochastic variation. As mentioned earlier, transition probabilities are the main
input of multistate life tables and they are calculated from sample data so graduation
techniques have been used by the authors such as Hoem (1977), Willekens (1980), Schoen
and Woodrow (1980) to eliminate irregularities in probability schedule due to sample.
However, integration of regression analysis in multistate methodology removes the necessity
of applying graduation techniques since regression analysis already gives smoothed
estimates of transition probabilities (Land et al. 1994) if estimated coefficients are directly
used as in Land et al. (1994) instead of the method applied by Millimet et al. (2003).

As implied already in this section, technique of construction of life table statistics in

multistate life tables has not changed so much from its first appearance in the study of Hoem
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(1977) but multistate methodology has significantly developed in the direction of how to
estimate transition probabilities. Hence, it is observed that estimation technique of transition
probabilities differ across all studies mentioned so far in this section. One final example of
the issue is provided by Lynch and Brown (2010). Although this study was not conducted to
construct a multistate working life table, it is worth to mention here in the sense that the
method proposed by Lynch and Brown (2010) extends Sullivan’s method to construct a
multistate life table; in other words, this method allows use of prevalence ratios computed
from a cross sectional survey to calculate transition probabilities and to obtain multistate life
tables at the end. By using National Health Interview Survey (NHIS) and vital statistics in
U.S. in 2002, Lynch and Brown (2010) estimated healthy life expectancy for various
subgroups of population with the following method. Based on the data in NHIS survey, the
authors estimated bivariate regressions to determine the magnitude of the effect of the
covariates on prevalence ratios for each state defined. After that, Lynch and Brown (2010)
generated several number of samples based on those parameters through the technique called
“Gibbs sampling” which is actually a Markov Chain Monte Carlo algorithm to produce
samples from a multivariate probability distribution when direct sampling is not feasible.
Then, Lynch and Brown (2010) used those samples produced for each covariate profile like a
panel to estimate transition probabilities between states and formed multistate life tables
based on those probabilities. This technique is very new and as far as the author is aware,
application of it is not very common for now in life table analyses but this method proposed
by Lynch and Brown (2010) constitutes a major extension for multistate life table analyses in

the sense that it removes the reliance on panel or event history data sets.

As mentioned so far, multistate life table technique has several advantages over other
methods. It allows studying on transitions between many states at the same time and
provides more information about actual number of transitions rather than net rates of
transitions due to the fact that it does not rely on unimodality assumption. Thus, multistate
life table methodology is more suitable to study on labor market experiences of women.
Although transition probabilities required for multistate process are derived from sample
surveys so are vulnerable to irregularities due to sample structure, this limitation can be
handled with smoothing techniques; even smoothing techniques are not needed as described
above when transition probabilities are estimated through regression analysis. Use of
regression analysis has another advantage since possible covariates can be controlled in

regression equations which are expected to affect the rate of transitions. Although the ideal
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process to construct a multistate working life table is to use data from a survey including
working histories of individuals by controlling duration dependence and time variant
covariates, reliable estimates can be obtained from period multistate life tables by using two
or more waves of panel data sets under Markovian assumption. In this respect, multistate life
table methodology is preferred in this thesis to estimate working life expectancies of women
in Turkey and how those expectancies change by marital status and education considering
the advantages and suitability of the technique for analysis in this thesis. The mathematical
presentation of the multistate life table technique employed in this thesis, thus, is given in the

methodology section.
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CHAPTER 3
DATA AND METHODOLOGY

3.1. DATA

In this thesis, data of Income and Living Conditions Survey conducted by
TURKSTAT is used. As mentioned earlier, multistate life table methodology requires
estimation of transition probabilities between states subject to study so longitudinal data is
needed for multistate life table estimations. Since Income and Living Conditions Survey is a
four-year panel survey including necessary information for this study, this data source is
preferred to be used.

The aim of Income and Living Conditions Survey is to gather information on the
current situation and evolution of income distribution across households and individuals in
Turkey. In the European Union Harmonization Process, TURKSTAT started to conduct this
survey in 2006 in order to produce comparable indicators with European Union countries for
income distribution, relative poverty, living conditions, and social exclusion. In this respect,
the survey is designed to collect data from households and individuals on dwelling,
economic conditions, social exclusion, property ownership, education, demographic

characteristics, health, labor market, and income status.

All non-institutional population living in Republic of Turkey is covered in the survey.
A multistage, stratified, cluster sampling is used where the sampling unit is the household.
The survey is conducted every year and designed to produce both cross sectional and panel
data. Panel structure of the survey is designed as a rotating panel including four subsamples
and 25% of the panel sample is replaced by another subsample every year as represented by
Figure 3.1. Four subsamples drawn in each year constitute the sample of cross sectional
survey while one subsample is selected for the panel to follow up for four waves. Data
gathered from subsamples added in each year is also published as three-year and two-year
panels with appropriate weights calculated from 2010 population projections revised in

accordance with ABPRS results.
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Figure 3.1: Rotation of panel sample in Income and Living Conditions Survey
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Source: TURKSTAT, Income and Living Conditions Survey, 2007-2010

Income and Living Conditions Survey is conducted through computer assisted
personal interview (CAPI) system and consists of five questionnaires including the following
information:

- Household Registration Form: Information regarding access to the address,
availability of household, and acceptance of participation to the survey.

- Individual Registration Form: Information regarding basic demographic
characteristics of all individuals living in the household.

- Household and Individual Follow-Up Form: Used in follow-ups to record
information related to availability of household and individuals and reasons of
inaccessibility.

- Household Questionnaire: Information regarding household’s dwelling, property
ownership, financial situation, expenses and total income, and status in terms of
meeting basic needs.

- Individual Questionnaire: Information gathered from individuals aged 15 and over
living in the household related to their educational status, labor market activity,

marital status, health status, and income.

In this thesis, transition probabilities between labor market statuses are calculated for a
period of one year so two-year panel of Income and Living Conditions Survey for years

2009-2010 are used. For analysis conducted in this study, data obtained from individuals on
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age, sex, education, and marital status is required. Information regarding age and sex is
available in the data set obtained from Individual Registration Form while data on education
and marital status is available in the data set obtained from Individual Questionnaire. Thus,
these two data sets are merged first by using unique identifiers for household, individual, and
year of the survey. As mentioned earlier, Income and Living Conditions Survey is a four-
year panel survey so this merged data file originally contains observations from 2007 to
2010. Since one-year transition probabilities are calculated from 2009 to 2010, two-year
panel of the survey is used by dropping observations belonging to 2007 and 2008. After
dropping those observations, 71213 observations gathered from 9555 households remain in
the data file. As mentioned, data obtained from Individual Registration Form and Individual
Questionnaire is merged to collect all variables needed in a single data file but it should be
again noted that Individual Registration Form includes information on all individuals living
in the household while Individual Questionnaire gathers data from individuals aged 15 and
over in the household; hence, almost 31% of the observations (21892 observations) are not
matched one-to-one. After deleting those observations, 49321 observations remain in the
data file, 23778 of which belong to males and 25543 belong to females collected in years
2009-2010. Since this thesis aims to construct multistate working life tables for females,
observations belonging to males are also dropped out from the data file. Since transition
probabilities of women between labor market states are calculated from this data file, two
observations in each wave for a woman should be available in the data set. After checking
the availability of two observations for each woman, it is observed that almost 8% of women
(2019 observations) are not available in one of the waves, which occurs due to two reasons.
One reason is attrition problem; that is, data on some of the women is not available in 2010
while it is available in 2009. The other reason is rotation in panel; that is, data on some of the
women is not collected in 2009 since they enter to the panel in 2010. Finally, 23524
observations remain in the data file, which represent data collected in 2009 and 2010 from

11762 women. Thus, the sample used in this study consists of 11762 observations.

In this thesis, multistate working life tables are conducted for women based on two
labor market states: being active (being in the labor force) and being inactive (being out of
labor force). Therefore, transition probabilities between these two states from year 2009 to
2010 should be estimated. Nevertheless, there is not any direct variable indicating labor
market status of women in the data file. Therefore, two new variables indicating labor force

participation of women in 2009 and in 2010 are defined as follows. According to
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TURKSTAT definitions, labor force includes people aged 15 and over who are employed or
unemployed. Women are assigned as employed if they have any paid job in the reference
week (i.e. the week before the survey date). On the other hand, they are assigned as
unemployed if they do not have any paid job in the reference week but they are searching for
job during the last three months before the survey date and are available to start work within
two weeks if they would find a job. Women who are satisfying these conditions are
accounted as in labor force but if they cannot be categorized either employed or unemployed,
then they are accounted as out of labor force. In this way, labor force status variable is

defined for both years 2009 and 2010 to estimate transition probabilities.

In this thesis, separate multistate life tables are also constructed to observe the effects
of education and marital status on female working life expectancy. Therefore, education and
marital status variables available in the data set are recoded to define suitable variables for
analysis. In the data set obtained from Individual Questionnaire, educational attainment
represents the level of school where the respondent lastly graduated and coded by following

this classification:

- “0” for illiterate

- “1” for literate but not graduated from any school

- “2” for first level primary school

- “3” for secondary school, vocational secondary school, or second level primary
school

- “4” for high school

- “5” for vocational high school

- “6” for college, university, or higher degree

Educational attainment variable is recoded in the data file by classifying it under two main
categories called “low-educated” which represents women who have a degree below high
school and “high-educated” which indicates women who have a degree from high school or
above. Similar to education variable, variable on marital status is also defined in the same

questionnaire as follows:

“1” for never married
“2” for married
- “3” for separately living from her partner

“4” for widowed
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- “5” for divorced

and this variable is recoded by renaming the group of married women as currently married
and grouping women who are separately living from their partner, widowed and divorced

under one category called “formerly married”.

Another variable is also generated for women in the data file to represent their age in
year 2009 since the age in 2009 is accounted as the beginning of age interval on which
multistate life tables are constructed. After generating age variable, construction of the data
file is completed, which consists of 11762 women as mentioned above. Analyses are carried
out by using a statistical package program called STATA 12. Descriptive statistics for the

characteristics of women are presented below.

Table 3.1: Summary statistics for variables*

Standard
Mean Median deviation Minimum Maximum
Labor force status in 2009 0.31 0 0.46 0 1
Labor force status in 2010 0.31 0 0.46 0 1
Marital status 2.10 2 0.91 1 5
Educational attainment 2.24 2 1.69 0 6
Age 40.69 38 16.96 15 98

Source: Author’s calculations
* Weighted by using analytical weights defined by STATA such that weights are inversely
proportional to the variance of observation.

Basic descriptive statistics for the variables are provided in Table 3.1. Since labor
force status is defined as a binary variable, mean value indicates the proportion of women
participating into labor force and participation is around 31% in both of the years. Mean
value of marital status is around “2” which indicates the status of being currently married.
Such a mean value for marital status is expected since most of women in the sample are
married as shown in Table 3.2. Mean value of educational attainment is also around “2”
which indicates that women in Turkey have a primary school degree on average. Age
variable in the data set indicates single-year ages, not age groups. Although percentage
distribution of women by age groups is given in Table 3.2 in order to ease the tabulation,

single-year ages are used in construction of multistate working life tables. As presented in
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Table 3.1, age takes values between 15 and 98 and mean age of women is around 41 years

while median age is around 38.

Table 3.2: Frequencies and percentage distribution of the sample

Not weighted | Weighted™ Not weighted | Weighted
Labor force status in 2009 Labor force status in 2010
. 8,108 7,844 . 8,172 7,868
Inactive Inactive
68.93 69.24 69.48 69.45
Active 3,654 3,485 Active 3,590 3,461
31.07 30.76 30.52 30.55
Marital status** Age group
Never married 2,167 2,104 15-19 1,030 926
18.47 18.61 8.76 8.17
Married 8,092 7,713 20-24 1,221 1101
68.96 68.22 10.38 9.72
Separate 0 0 25-29 1,317 1194
0.00 0.00 11.2 10.54
Widowed 1,196 1,190 30-34 1,262 1202
10.19 10.53 10.73 10.61
Divorced 280 298 35.39 1,254 1244
2.39 2.64 10.66 10.98
Educational attainment 40-44 1,037 1053
. 2,578 2,246 8.82 9.29
Illiterate
21.92 19.83 45-49 1,128 1121
Literate but no 1,205 1,067 9.59 9.9
school 10.24 942 0 ey 880 888
First level 4,196 4,220 7.48 7.84
primary 35.67 87.25| ¢ o 729 730
Secondary 1,471 1,423 6.2 6.44
school
12.51 12.57 60-64 565 547
. 1,006 1,045 4.80 4.83
High school
8.55 9.22 65-69 445 446
Vocational high 562 573 3.78 3.94
school
: 4.78 5.06 70-74 372 3901
Higher 744 755 3.16 3.45
education 6.33 6.66 522 486
75+
4.44 4.29

Source: Author’s calculations
*Analytical weights are used as defined in the notes of Table 3.1.
**Marital status of 27 women is missing in the data file so percentage distribution of

women by marital status is computed by dropping those 27 observations (i.e. computed out
of 11,735 observations instead of 11,762).
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Table 3.2 presents percentage distribution of women across categories of variables.
Weighted results show that labor force participation of women is around 31% as mentioned
earlier. On the other hand, it is observed that 68% of women are currently married while
19% are never married and 13% are formerly married which is the variable constructed by
evaluating widowed and divorced women in a single variable. Characteristics of divorced
and widowed women are very different in terms of labor force participation. Since widowed
women might be expected to be at older ages, their labor force participation is expected to be
low while labor force participation of divorced women is expected to be higher compared to
married women; therefore, such a categorization might produce unexpected results in terms
working life expectancy of formerly married women. Nevertheless, such a categorization is
preferred considering the limited number of observations in those categories in the sample. It
is also observed that 37% of women have graduated from first level primary school which is
the mean level of educational attainment as mentioned above. Considering new
categorization of education variable performed in this study as “low-educated” and “high-
educated”, it is observed from the data that 79% of women have an educational attainment
below high school degree while 21% of them have a degree at high school level or above. As
a last point, percentage distribution of women by age groups reveals that almost 50% of

women are below age 39.

Frequencies and percentage distributions of women based on their labor force statuses
by marital status, educational attainment, and age are presented in Table 3.3. According to
those distributions in the sample, labor force participation of never married women are
higher compared to currently married women as expected. The lowest participation rate
belongs to formerly married women which covers both widowed and divorced women. As
mentioned earlier, widowed women are expected to concentrate at older ages and another
cross tabulation of marital status by age also reveals this fact that widowed women
concentrate in ages of 50 and above. At those ages, labor force participation is expected to be
low as already presented in Table 3.3. Therefore, such a rate for formerly married women is
expected considering that number of observations for widowed women dominates this
category. Cross tabulation of labor force status by educational attainment also confirms
expectations such that high educated women have higher participation rate compared to low

educated ones.
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Table 3.3: Cross tabulations of labor force status by marital status, educational
attainment, and age (frequencies and percentage distributions)*

Labor force status in 2010
Inactive ‘ Active ‘ Total
Marital status
N . 1321 846 2,167
ever marrie 60.96| 39.04| 100.00
Currently married 5,636 2,456 8,092
y 69.65| 30.35| 100.00
Formerly married 1,198 218 1,476
y 81.17| 18.83| 100.00
Educational attainment
L ow educated 6.936| 2514] 9450
u 73.40| 26.60| 100.00
. 1236| 1076| 2312
High educated 5346| 4654| 100.00
Age group
993 300 1,293
15-19 76.80] 2320 100.00
700 493 1,193
20-24 58.68| 41.32| 100.00
832 520 1,352
25-29 6154| 3846| 100.00
780 473 1,253
30-34 62.25| 37.75| 100.00
713 490 1,203
35-39 50.27| 40.73| 100.00
696 384| 1,080
40-44 64.44]  3556| 100.00
701 351| 1,052
45-49 66.63| 33.37| 100.00
607 267 874
50-54 69.45| 30.55| 100.00
543 148 691
55-59 7858| 21.42| 100.00
431 82 513
60-64 84.02| 1598 100.00
411 45 456
65-69 90.13|  9.87| 100.00
318 25 343
70-74 92.71 7.29| 100.00
. 447 12 459
97.39 261| 100.00

Source: Author’s calculations
* Unweighted distributions in the sample are presented.



Table 3.4: Cross tabulations of education attainment and marital status by age

Educational attainment Marital status
Age High Low Never | Currently | Formerly
9 educated educated married married| married
15-19 278 1,015 1,076 212 4
21.50 78.50 83.28 16.41 0.31
20-24 491 702 522 658 10
41.16 58.84 43.87 55.29 0.84
95.99 457 895 253 1,056 42
33.80 66.20 18.73 78.16 3.11
30-34 319 934 112 1,090 49
25.46 74.54 8.95 87.13 3.92
35.39 236 967 83 1,053 61
19.62 80.38 6.93 87.97 5.09
40-44 184 896 54 940 84
17.04 82.96 5.01 87.20 7.79
45-49 151 901 32 921 95
14.35 85.65 3.05 87.88 9.07
50-54 95 779 17 720 134
10.87 89.13 1.95 82.66 15.38
55.59 44 647 6 540 144
6.37 93.63 0.87 78.26 20.87
60-64 25 488 7 366 137
4.87 95.13 1.37 71.76 26.86
65-69 12 444 2 252 202
2.63 97.37 0.44 55.26 44.30
20-74 9 334 0 154 188
2.62 97.38 0.00 45.03 54.97
75+ 11 448 3 130 326
2.40 97.60 0.65 28.32 71.02
Total 2,312 9,450 2,167 8,092 1476
19.66 80.34 18.47 68.96 12.58

Source: Author’s calculations

Unweighted distributions in the sample are presented.

Row percentages are represented in each cell for the corresponding frequencies.

Marital status of 27 women is missing in the data file so percentage distribution
of women by marital status is computed by dropping those 27 observations (i.e.
computed out of 11,735 observations instead of 11,762).
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Table 3.5: Cross tabulation of marital status by educational attainment

Never married | Married Widowed Divorced Total

High 824 1,348 44 90| 2,306
educated 35.73 58.46 1.91 3.90| 100
1,343 6,744 1,152 190| 9,429

Low educated
14.24 71.52 12.22 2.02| 100
Total 2,167 8,092 1,196 28011,735
18.47 68.96 10.19 2.39| 100

Source: Author’s calculations
Unweighted distributions in the sample are presented.

Row percentages are represented in each cell for the corresponding frequencies.

Marital status of 27 women is missing in the data file so percentage distribution
of women by marital status is computed by dropping those 27 observations (i.e.
computed out of 11,735 observations instead of 11,762).

Table 3.4 and Table 3.5 provides cross tabulations of explanatory variables used in the
analyses of this study. In Table 3.4, frequencies and percentage distributions of women in
each age group are presented by education and marital status. It is observed that percentage
of women with high education by age group follows an inverse U-shape distribution; that is,
it is lower in 15-19 age group and in older age groups compared to the age group of 20-29.
Those figures are expected in the sense that high education in this study is defined as being
graduated from high school or above so minimum ages to be considered as high educated are
18-19 under Turkish education system; thus, proportion of high educated women in 15-19
age group is lower. Additionally, the highest proportion of high educated women is observed
in 20-24 age group and it starts to decline after that age group which might be interpreted
that younger cohorts have higher educational attainment compared to older cohorts of

women as expected.

On the other hand, Table 3.4 presents that proportion of never married women
declines and that of currently married women increases as age increases. When evaluated
together, those two figures reflect the extensity of marriage among women in Turkey. In
addition, Table 3.4 reveals that proportion of formerly married women in each age group
increases as age increases. Considering that formerly married group consists of widowed and
divorced women, it is expected to observe such figures. However, it should be again noted

that number of observations belonging to divorced women is very low in the sample so this
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category is dominated by widowed women and this fact is demonstrated by the figures. For
instance, 71% of women at 75 or older ages are in formerly married category. When this
percentage is decomposed between widowed and divorced women, it is observed that
70.15% points of this proportion belongs to widowed women so it could be said that
widowed women are concentrated at older ages as mentioned earlier in this section. Unlike
widowed women, divorced women are expected to concentrate at middle ages which is also
demonstrated by the data. For example, 7.8% of women in 40-44 age group is in formerly
married category and 4.45% points of it belongs to divorced women which is the highest rate

for divorced women attained among other age groups.

Table 3.5 provides frequencies and percentage distributions of women in each marital
status category by education. As mentioned in Section 2.1.2, age at marriage increases as
educational attainment of women increases and the figures provided in Table 3.5 provides
evidence for this statement. As presented, proportion of never married women is higher in
high educated category compared to the proportion of never married women in low educated
category. However, those figures should be considered together by age distributions
provided in Table 3.4. Considering that high educated women are concentrated at younger
age groups and proportion of never married women decreases as age increases, those figures
might also involve an age effect. On the other hand, it is observed that proportion of
widowed women in low educated category is higher compared to high educated category.
The effect of age is also visible here since widowed women are concentrated at older ages
and in those age groups, lower educational attainment is observed. As a last point, it is
observed that proportion of divorced women is higher in high educated category relative to
low educated category. This figure might be interpreted as that high educated women tend to
participate into labor force more as presented in Table 3.3 and the economic security
provided by being active in labor market might increase the probability of divorce among

high educated women.

Finally, a point should be emphasized considering the methodology used in this thesis.
As presented in Table 3.3, it is observed that labor force participation first increases, and
then decreases by age. Age-specific rates in the sample indicates that labor market
participation reaches its peak in 20-24 age group, and then movements out of labor force
accelerate in the age group of 25-34. However, women return back to labor market in 35-39

age group, and after this age group, a declining trend decisively establishes in labor force
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participation rate as age increases. Figure 3.2 presents age-specific female labor force
participation rates computed by applying analytical weights to the sample and as can be seen,
age-specific labor force participation schedule of women follows an M-shaped distribution
rather than a regular inverse U-shaped distribution. Thus, it is also confirmed that
unimodality assumption is not applicable for women under such a labor force participation
schedule so multistate methodology is more suitable to analyze working life expectancies of

women compared to increment-decrement methodology.

Figure 3.2: Age-specific labor force participation rates of women in 2010
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In addition to the two-wave panel data of Income and Living Conditions Survey in
2009-2010, female infant mortality rate in 2009 which is 0.013 obtained from TURKSTAT
is also used to estimate age-specific mortality rates of women by constructing a single-
decrement life table. By using STATA 12 and Microsoft Word Excel 2010, data described so
far is analyzed and multistate working life tables for women in Turkey are constructed by

following the methodology described in the next section.

3.2. METHODOLOGY

The aim of this thesis is to estimate working life expectancies of women in Turkey

and how those working life expectancies differentiate by educational attainment and marital
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status which are addressed as the two important factors affecting female labor supply
decision in the literature. In order to perform these analyses, female working life tables
should be constructed and there are several methods to construct those life tables as already
described in Section 2.2 and Section 2.3. Among those methods, multistate life table
technique comes to the fore due to its several advantages over other methods. First of all,
multistate life tables allow estimating transition probabilities through regression analysis
which provides the chance to control several covariates. In addition, multistate life table
method allows observing all transitions between states across age groups; in other words, it
does not require unimodality. Therefore, it is more suitable to make analyses for women’s
labor market experience. In this respect, multistate life table technique is preferred in this
study mainly due to these two advantages and the details of the procedure is described in

following sections.

3.2.1. Estimating Transition Probabilities

Multistate working life tables are the life tables summarizing mortality and labor
market experience of a hypothetical population. In most of the studies in the literature, states
which transitions occur in between in such a setting are described as being in the labor force,
not being in the labor force, and death. In this study also, such a state space is used as
presented in Figure 3.3. State 1 and State 2 are transient states which refer to states of not
being in the labor force and being in the labor force, respectively while State & is defined as
the absorbing state indicating the state of being death. Between transient states, bidirectional

transitions are possible but transition to death is a unidirectional process where

Mot transition rate from out of labor force (inactivity) to labor force (activity)
Hoq': transition rate from labor force (activity) to out of labor force (inactivity)

His: transition from either state to death where i =1,2
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Figure 3.3: State space defined in this study
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Source: Author’s diagram

The main issue in construction of a multistate life table is to estimate those transition
rates for each age group and transform them to transition probabilities. These transition rates
can be either directly calculated from data in the form of occurrence/exposure rates (Schoen
and Woodrow 1980) or can be estimated by using regression analysis (Land et al. 1994;
Millimet et al. 2003).

First of all, mortality rates (i.e. transition rates to death from each state) should be
obtained. It is also possible to compute mortality rates from the data set used and such a
technique is used especially in health status life tables where data on transitions to death are
available (Land et al. 1994). In the context of this study, Income and Living Conditions
Survey also involves information about transitions to death by recording people who move
out of the household followed in subsequent waves due to death. Nevertheless, using this
data set to compute mortality rates is not suitable in the sense that only people aged 13 and
over are followed in subsequent waves so force of mortality before age of 13 cannot be
observed. This might cause an overestimation of number of people alive at age 15 which is
the start of working life tables in this study. Therefore, age-specific mortality rates are
estimated in this study through a single decrement life table like in Schoen and Woodrow
(1980).

According to Toros (2000), data on vital events in Turkey does not allow construction
of single decrement life table directly. Instead, indirect techniques are used, one of which is

using a model life table. Toros (2000) stated that Coale-Demeny West model life table is
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more suitable for mortality pattern observed in Turkey as indicated by index of similarity. To
estimate age-specific mortality rates of Turkish women through Coale-Demeny West model
life table, female infant mortality rate is needed, which is obtained from the vital statistics
published by TURKSTAT as 13%. in 2009. By entering this rate to a software package
called MORTPAK Version 4.0, age-specific mortality rates are calculated for five-year age
groups but multistate working life tables in this study are constructed as unabridged life

tables. Therefore, mortality rates obtained for five-year age groups are again entered to

MORTPAK Version 4.0 to convert the rates into single-year mortality rates so Hig S

(1=1,2) for single-year age groups are equal to those single-year mortality rates. As
mentioned earlier, mortality rates of inactive and active population are assumed as equal to
construct increment-decrement life tables. Although such an assumption is not required in
multistate technique, mortality rates for those population groups are assumed as equal in this
study since deaths disaggregated by working status published by TURKSTAT might not be
also reliable to estimate separate mortality rates by labor force status due to the reasons
indicated by Toros (2000).

The second step is to estimate transition probabilities between transient states.
Transition probabilities between inactive and active states are estimated in this study by
using both of the methods mentioned, i.e. by using direct estimation based on
occurrence/exposure rates from the data and by using regression analysis. For this procedure,
two-year panel of Income and Living Conditions Survey conducted in 2009-2010 is used as

described in Section 3.1.

The first method used is direct estimation from the data. This procedure gives age-

specific occurrence/exposure rates such that

Bij (x)
R (X)

Hij ()=

Hij (x) indicates transition (occurrence/exposure) rate from state i to j between ages x and
X+n, Dij(x) is number of transitions (i.e. occurrences) from state i to j between ages x

and x+n, and R (x) is size of population in state i atage x which is exposed to the risk of
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transition to state j. Transition probabilities estimated through this method is used as the

input of only a general multistate life table covering all women since this method has some
limitations. First of all, it should be noted that these occurrence/exposure rates are calculated
from a sample so schedule of those age-specific rates is vulnerable to stochastic variability in
the sample. Thus, graduation (smoothing) techniques are employed to eliminate this
limitation (Hoem 1977; Willekens 1980; Schoen and Woodrow 1980; Land et al. 1994). In
this study also, age-specific occurrence/exposure rates are smoothed by using 9-lag moving
average as already performed in similar studies in the literature’. As another alternative,
Land et al. (1994) also suggested that smoothed transition rates can be obtained by using
regression analysis. Another limitation of direct estimation technique is that it does not allow
constructing multistate life tables for highly refined subgroups in a population when sample
size is limited (Smith 1986). The study of Smith (1986) is an example of this limitation.
Smith (1986) stated that controlling race and education at the same time is not possible in her
study since the degree of stochastic variability increases and the reliability of estimates
declines when sample is partitioned into many groups to estimate group-specific transition
rates by controlling several covariates at the same time. Millimet et al. (2003) suggested
regression analysis as an alternative method to overcome this limitation also since regression
analysis allows controlling several covariates at the same time without dividing the sample
further into several subgroups; in other words, by preserving the sample size in the
estimation process. In this respect, regression analysis is also used in this thesis to estimate
smoothed transition rates since one of the aims of this study is to observe differences in

female working life expectancy by education and marital status.

Estimations of transition rates through regression analysis are performed in this study
by following a similar methodology applied by Land et al. (1994) and Millimet et al. (2003).
In this method, event subject to study is defined as a binary variable which takes “0” for not
being in the state and “1” for being in the state. In the context of this study, women who are

not in the labor force are assigned as “0” while women who are in the labor force are

! Optimal number of lags can be found by using the command varsoc in STATA 12. For o optimal

lag is found as 8 while it is 11 for Hop- In order to preserve consistency in estimates, a fixed number

of lags is decided to be applied for both rates and it is determined as 9 by following the studies which
can be found in the literature such as Willekens (1980), Schoen and Woodrow (1980), and Millimet et
al. (2003).
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assigned as “1”. Then, logit estimations are performed in a similar way of estimating
standard female labor force participation model (Millimet et al. 2003). Four models
estimated are presented below:

LFSTATUS 010, = @ + @, AGE; + @, AGE? + ¢; (1)
LFSTATUS 010, = Bo + BLAGE; + B,AGE? + BsHIGHEDUC; + €, (2)
LFSTATUSZOIOi =

Vo + Y1AGE; + v,AGE? + y3sCMARRIED; + y,FMARRIED; + & )

LFSTATUS¢10; = 69 + 0,AGE; + ¢92AGEL-2 + 6;CMARRIED; + A
0,FMARRIED; + OsHIGHEDUC; + &; “)
where

LFSTATUSzOlO_ : a dummy variable indicating labor force status of woman i in 2010
i

which takes “1” if woman i is in labor force

AGE; : single-year age of woman i in 2009

HIGHEDUC; : a dummy variable which takes “1” if woman i graduated from high school

or attained a degree above it (the counterpart of this variable is a dummy called

LOWEDUC; which takes “1” if woman i has educational attainment below high school)
CMARRIED; : a dummy variable which takes “1” if woman i is currently married

FMARRIED; : a dummy variable which takes “1” if woman i is currently divorced,

widowed, or living separately from her partner (the counterpart of this dummy set containing

CMARRIED; and FMARRIED; is NMARRIED,; which takes “1” if woman 1 IS never

married)

The dependent variable, labor force status, is regressed on explanatory variables age,
marital status, and educational attainment. In Equation 1, only age is controlled to observe its

effect on transitions between labor market states. Coefficients obtained from this regression
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are used to estimate age-specific transition rates that are the input of a general multistate life
table covering all women irrespective of their marital status and education which is an
alternative to construct multistate life table with transition rates directly estimated from the
data since this method directly gives smoothed transition rates without any need to perform
graduation techniques. Nevertheless, age is included in all other regression equations since
age-specific transition rates are also required in construction of multistate life tables for
women by their marital status and education. In Equation 2, beside age, only education is
controlled to observe its effect on transition rates separately while the same procedure is
repeated for marital status in Equation 3. Finally, all explanatory variables are controlled
simultaneously in Equation 4 to obtain smoothed transition rates required for construction of

multistate life tables for each subgroup.

As described in Section 3.1, age-specific female labor force participation schedule
first increases and then declines as age increases. This fact is taken into consideration by

including age variable into regression equations in a quadratic form. In this respect, the
coefficients of AGE; and AGEi2 are expected to have positive and negative signs,

respectively. As also mentioned in Section 3.1, women divided into two groups as low-
educated and high-educated in terms of their educational attainment while they are
partitioned into three groups in terms of their marital status which are never married,
currently married, and formerly married in order to control the effects of those characteristics
on working life expectancy of women. Thus, two dummy sets are defined for education and
marital status variables. Since all dummies cannot be included in regression equation at the
same time due to the problem of multicollinearity, one group in each dummy set is defined
as the base group. The base group is low educated women for educational attainment dummy
set while it is never married women in marital status dummy set. Therefore, the coefficient

of HIGHEDUC; indicates how high educated women differentially participate into labor

force relative to low educated women and is expected to be positive. Similarly, the

coefficients of CMARRIED; and FMARRIED; refer to how currently married and formerly

married women differentially participate into labor force compared to never married women

and are expected to be negative and positive, respectively.

As applied in Land et al. (1994) and Millimet et al. (2003), those regression equations

are estimated separately for women who are initially active and inactive. Since two waves of
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Income and Living Conditions Survey conducted in 2009-2010 are used, information on
labor force status of women at initial time period which is 2009 in this study is already
defined in the data file as described in Section 3.1. By grouping women by their initial labor
market status in 2009, the regression equations are first estimated for initially inactive
women to obtain rates of transition from inactive to active status and then, for initially active

women to estimate rates of transition from active to inactive status.

As mentioned earlier, logit estimation procedure is employed in regression analysis
due to following reasons. The dependent variable in the models is a dichotomous variable
such that

1 if womaniisin labor force

LESTATUS2010, = {0 if woman i is out of labor force

It is possible to estimate such a model with ordinary least squares (OLS) in the form of linear
probability models but OLS might produce predicted values lying outside of the interval
(0,2) with large prediction errors (Maddala 2001:319; Gujarati 2004:593). Therefore, an

alternative approach is used in such cases, which transforms the binary variable to a

continuous one through a probability function so the model is transformed into

K
*

where LFSTATUSZOlO_ is a latent variable which shows the probability of labor force
i

attachment in (0,1) range. While LFSTATUS;ON- is changing in (0,1) range, Zk which
i

represents the set of explanatory variables in the model can take any value in range of

(—o0,+0) . This implies that a linear relationship between dependent and independent

variables cannot be assumed so OLS procedure cannot be used anymore; thus, maximum

likelihood estimation is employed (Gujarati 2004:595).

L= H Ti H (1— Ti )
Event=1 " Event=0
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where likelihood function L which is subject to maximization is equal to multiplication of

probabilities that event occurs (z; ) and that event does not occur (1-z;) . Depending on the

assumption on distribution of error terms, this equation can be estimated through either logit
procedure if error terms are assumed to have a logistic distribution or probit procedure if
error terms are assumed to have a normal distribution (Maddala 2001:323; Guijarati
2004:595). None of these procedures theoretically has an advantage over another but logit
procedure is preferred in many studies due to its mathematical simplicity (Gujarati

2004:614). Logit model is general represented in one the forms below:

| ( i J § oz
N 1= %i T & %icki e
l—‘L'i k=1

K
(@i 2 Ailkitei)

=]

1-7i

i

1—Ti

where is called odds ratio which indicates how strongly experiencing the event

subject to study is associated with not experiencing the event. Logistic distribution
assumption underlying this process forms the basis of exponential transition rate models.
These models are the basic models used in event history analysis to estimate transition rates
by controlling a set of covariates under the assumption that duration in a state is described by
an exponential distribution (Blossfeld et al. 2007:87). In this setting, the likelihood function

becomes

L= HrinG(t)

where fj is time constant transition rate from state i to j dependent on several covariates

which indicates the probability of experiencing the event while G(t) represents the
survivorship function through time which indicates the probability of not experiencing the
event (Blossfeld et al. 2007:90). Through the optimization of likelihood function, transition

rates can be estimated as an exponential function of covariates controlled such that
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. K.
((00+ > (szk)
. =e k=1
|

(Blossfeld et al. 2007:88) which is also used in estimation of age-specific transition rates to
construct a multistate life table (Land et al. 1994). Thus, logit estimation procedure is
preferred in this thesis and age-specific transition rates from inactivity to activity and from
activity to inactivity are estimated, respectively, as follows:
(4,4 AGE; +4,AGE? )
rp()=e (5)
{—(o}ow}lAGEi +0?2AGEi2)}
Hop(X)=¢ ©6)

Equation 5 is constructed by using estimated parameters from Equation 1 for initially
inactive women while Equation 6 is constructed also from Equation 1 but estimated for
initially active women. Predicted values in Equations 1-4 indicate the log odds ratio in favor
of participating into labor force; thus, predicted values for initially active women indicates
the probability of women who are active remaining active in labor market. In this respect,
predicted values for initially active women are multiplied with a minus to estimate rate of
transitions to out of labor market as described in Keyfitz and Caswell (2005:458). By using
the predicted values from Equations 1-4, transition rates are calculated in this way for each
subgroup of a population consisting of women defined in this study in terms of educational
attainment and marital status. Since age in single years is included in regressions, time
period in life table (i.e. from age 15 to 75) in which transitions occur is split into single-year
age intervals. Hence, transition rates estimated are age-specific rates which implies that the
model applied here is like piecewise exponential transition models where transition rate is

constant in an age interval but changes across age intervals (Land et al. 1994).

Estimations of transition rates performed through the methods described above rely on
several assumptions. First of all, multistate working life tables constructed in this thesis are
unabridged life tables like most of the studies in the literature. This is due to the assumption
that only one interstate passage is possible in a given age interval (Willekens 1980). This
assumption is justified by the definition of transition rates in terms of observed probabilities

in the sample such that
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pij (X, X+ AX)

- (X)= lim
IUU() AX—0 AX

where Hij (x) is transition rate from state i to j in the period of (x,x+Ax) and

Pij (X, X+ Ax) is the observed transition probability in the sample (Land et al. 1994). Hij (x)

is called instantaneous rate of transition in the literature due to its relationship with observed

probabilities provided above since Hij (x) is actually equal to probability of transition

between states i and j when time interval Ax goes to zero; in other words, when the

interval becomes infinitesimally small. In this respect, reducing age interval as much as
possible might be preferred in order to ensure the approximation between transition rates and
probabilities. Although Land et al. (1994) stated that using 5-year age groups might decrease
the stochastic variability when calculating transition rates directly from the data, many
studies prefer to construct multistate life tables as unabridged since a 5-year interval is long
enough to rule out this assumption. Another assumption which those estimations relies on is
the Markovian assumption that transition probabilities are independent of previous states
occupied; in other words, further transitions only depend on the state currently occupied by
the agent (Willekens 1980). Beside the fact that this assumption brings simplicity to
estimations, such an assumption is also required when estimating transition rates from panel
data which includes limited information on agents’ previous experiences compared to event
history data sets. Finally, closed population system in single decrement life tables is also
preserved in multistate life tables by assuming that rates of transitions from one state to other

possible destination states in each age interval sum up to 1 such that

yll(X) + 14 X)+ ;115(X) =1
,Uzl(x) + Hoo (x)+ Hy s (x)=1

where ,ull(x) and yzz(x) indicate the rate of remaining inactive and active states,

respectively. In this respect, multistate life tables can be also accounted as stationary

population models (Willekens 1980).
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The final point in this discussion is to transform estimated rates into probabilities of

transitions. As mentioned in Section 2.2.4, multistate life table construction requires a P(X)

matrix whose entries are transition probabilities between states. Rogers and Ledent (1976)

proved that an M(x) matrix constructed from estimated transition rates can be approximated

to P(x) matrix by following formula:

pll(x) p21(X) |: h :|_1‘: h jl
P(X) = =[1+—M I-——M 7
) {plz (3 Pyy(¥) + 5 ) 5 ) (7

where h is equal to age interval (i.e. h=1 in this thesis), | is identity matrix such that
10 . . . .

I = {O J and M(x) is derived as follows (Keyfitz and Caswell 2005:448; Willekens 1980;

Rogers 1995:96):

M(x) = 'u:I_Z(X) + ,Ul5(x) _/121()() ®)
_/‘12()() u21(X) +,U25(X)

After computing transition rate matrix M(x) and transition probability matrix P(x),

derivation of other life table statistics is straightforward as explained in the following

section.
3.2.2. Construction of Multistate Life Table

Based on the construction technique described in studies of Willekens (1980), Rogers
(1995:81-110), and Keyfitz and Caswell (2005:444-460), multistate life tables in this thesis
are constructed as follows. Usual procedure in life table construction starts by setting a radix.
In this study, radix is set to 100000 which is the number of people born into the hypothetical
population subject to study. Since data on labor force status is available for individuals aged
15 and over in Income and Living Conditions Survey which is the legal minimum age for
working in Turkey, multistate working life tables in this thesis start from age 15. Hence, it is
assumed that no one experiences a labor market transition under that age so up to age 15,
decrements occur only due to death by applying mortality rates estimated through a single

decrement life table as mentioned in previous section.
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All survivors at age 15 who are accounted as inactive at the beginning of life table are
then exposed to the risk of experiencing labor market transitions. Number of transitions
between inactive and active statuses is calculated by applying transition probabilities to
number of survivors in each state at each age as follows:

dy1 (0 =1 (9 * Py () ©)
Ay (%) =1 (x)* P () (10)
dyy ()= |y (X) % Py (X) (1)
Ay (%) = Ly (1) Py (X) (12)

where

dll(x): number of people remaining in inactivity between ages x and x+1 out of Il(x)

d12(x): number of transitions from inactivity to activity between ages x and x+1 out of

L)

d21(x): number of transitions from activity to inactivity between ages x and x+1 out of

1,(%)
d22(x) : number of people remaining in activity between ages x and x+1 out of I2(x)

and pll(x), plz(x), p21(x), p22(x) are the entries of transition probability matrix as

described earlier, while Il(x) and I2(x) are number of survivors in inactive and active

statuses at age x, respectively.

Then number of survivors in each state at the beginning of following age group is
equal to

L Oc+D ] [ (R 00 1 00)+ (Pyy () *15 ()
| 1) = 1 — 11 1 21 2 p*
(x+1) {|2(x+1)} Lplz(x)*'1(X))+(p22(x)*lz(x)) (9> (13)
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SO
Il(x+1) = dll(x) +d21(x) (14)
Total _
| (x+1) _Il(x +1)+I2(x+1) (16)
where |Total (x+1) is equal to total number of survivors out of initial size of hypothetical

population (i.e. out of 100000) irrespective of labor market status.

Beside transitions between labor market states, transitions from inactive and active
states to death also occur simultaneously since mortality rates are incorporated into labor

market transition rates when constructing M(x) matrix. Number of deaths from both states is

obtained like residual as follows:

d 5 () =l ()= dy (9 +0y 5 (9] (17)
dy 5 (%) = o (X) —[d21(x) +d22(x)] (18)
d 30 () = dy 5 (%) +dp 5 (9 (19)

The next step is to compute person years lived in each age interval which refers to

L(X) matrix. In addition to the assumptions related to estimation of transition probabilities
listed in previous section, one further assumption is required to compute L(X) matrix in a

simple way. By assuming that labor market transitions and deaths are uniformly distributed

in a given age interval, a linear approximation can be used to obtain L(x) matrix such that

L] 1 [heorheen] 1,
I‘(X)‘[Lz(x) T2 | L+ | 2 [169+16+ )] (20)

where Ll(x) and L 2(x) represent person years lived in inactive and active statuses between

ages x and x+1, respectively; in other words, size of stationary population in inactive and

active states, respectively. Willekens (1980) calculated fraction of person years lived in a
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given age interval instead of computing person years lived in order to directly compute
population-based life expectancies in each state. By following the method used by Willekens
(1980), fraction of years spent in each state in an age interval is computed in this thesis as
follows:

1 L0+l (x+1)

L (%) ZE*W (21)

1 I2(x)+I2(x+1)

b 00 =5 Toml " (22)

where ITOtall (y) is total number of survivors at age y which refers to minimum age of

labor market entry (i.e. y =15 in this study). Fraction of years spent in an age interval in

ITotal

each state reflects years spent per unit working age cohort since (y) appears in the

denominator of the formula.

The last age group is not an open age group in multistate working life tables like in
other types of life tables. As mentioned earlier, to preserve stationary population assumption
in multistate life tables, sum of transition rates from one state to each destination state should
be equal to one. Last age group’s being open-ended implies that everyone eventually dies so
mortality rate is equal to one. Under such a setting, sum of transition rates might exceed one
considering that there might be several transitions between labor market states in final age
group so multistate life table does not represent a closed population. Thus, the final age
group in multistate life tables is not open-ended like presented by Willekens (1980) and
Schoen and Woodrow (1980). In this study also, the final age group is not open-ended; it is

set to 74 representing (74,75) age interval which might be considered as the last age of

being in the labor force in the life table. It might be thought that multistate working life
tables would be constructed for 15—-65 age group which conventionally represents the
working age population in the literature. However, setting the age of 65 might cause a more
severe underestimation problem in total life expectancy due to the following reason. As
explained earlier, a break point for the hypothetical cohort should be set in multistate life
tables and sum of transition rates should be equal to one in this last age group set as break

point in order to preserve stationary population assumption. This implies that person years
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lived by the persons in hypothetical cohort after this final age group cannot be taken into
account so this might cause underestimation of total life expectancy in multistate life tables.
Thus, setting the final age as 65 causes a more severe downward bias in total life

expectancy compared to the age group of (74,75) so setting the break point at an older age

as much as possible might eliminates this problem. Therefore, the choice of final age group
in this study is decided considering the above-mentioned fact. After setting the final age
group, fraction of years spent in labor market states in that age group is calculated as
follows:

x {[P(74)]_1 x |(74)} (23)

74
74y - { Ly ( )} 1

|_2(74) - ITotaI(y)

where [P(74)]_1is the inverse of transition probability matrix at age 74 while 1(74) is the

column vector showing number of survivors in inactive and active states at age 74.

By recursively adding fraction of years spent in each state from the last age group to
the first, total number of years spent in each state is calculated which is equal to life

expectancy or average duration in each state after a slight modification such that

74
e(x) = {el(x)} _ 1 x=215 1) 1 74

=T ==—7— 2 LK (24)
rTotal rTotal =
M| T8 & Lo| | otal ) x=i5
x=15
Total ., 117 (9
where [ '°%@ (x)=.|.—. As mentioned earlier, y =15 which indicates the minimum
| otal(y)

age of hypothetical working age population so Total (x) indicates the fraction of years spent

as alive in hypothetical working age population. el(x) indicates the fraction of years spent in

inactivity out of total working life time while e2(x) indicates the fraction of years spent in

activity. Sum of those measures gives the total life expectancy beyond agex. These
measures are called population based measures in the literature (Willekens 1980) but they
are actually working population based measures since fraction of years spent so life

expectancies at the end of the procedure is calculated out of number of survivors at age 15 in
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total hypothetical population. If life expectancies per unit cohort born are required to be

computed to estimate average duration in a state in total life time from age zero onwards,

o ) |Total( ) _
these measures should be corrected by multiplying them with y 100000 which

indicates the proportion of survivors in the life table.

One reason of calling these measures as population based measures is that they do not
provide information on state based expectancies of life in each state; they just give
information on which fraction of total working lifetime is expected to be spent in a given
state irrespective of labor market status. However, being initially active or inactive at the
beginning of an age interval is expected to affect average duration in a state since the
subsequent transition depends on the current state occupied due to Markovian assumption.
Thus, calculating labor force based or state based expectancies gives additional information
on how expected duration in a state changes depending on the state occupied. Following the
method used by Willekens (1980), fraction of years spent in each age group in each state is
partitioned into fraction of years spent by people preserving their states and transferring to

another state to perform this calculation as follow:

1 |1(X) + dll(x)

Ly 0= Tl (25)
Lo (x) = % * dlllz()(()x) (26)
=11 -

L, :%* IZ(X)I;r(C)isz(X) 28)

where

Lll(x): fraction of years spent in inactivity by people who are already inactive in the age

interval and remaining inactive up to the following age group

L12(x): fraction of years spent in inactivity by people who transfer into active state in the

age interval
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L21(x) : fraction of years spent in activity by people who transfer into inactive state in the

age interval

L22(x) : fraction of years spent in activity by people who are already active and remaining

active up to the following age group.

Then, state based life expectancies are calculated by following formula:

e(X) = L(X) +e(x+1)*P(x) (29)

where e(x) and L(x) are 2x2 matrices instead of column vectors indicating state based

measures such that

e(x) = ell(x) 621(X) and L(x) = Lll(x) L21(X)
elZ(X) 622(X) |—12(X) L22(X)

where

ell(x) : expected duration in inactivity by a person who is already inactive at age x
€ () : expected duration in activity by a person who is already inactive at age x
e21(x) : expected duration in inactivity by a person who is already active at age x

e22(x) : expected duration in activity by a person who is already active at age x

By employing the methodology described from Equation 1 to 29, transition rates are
estimated and multistate working life tables are constructed for women in Turkey. Through
this methodology, two general life tables are constructed using transition rates estimated
directly from data and estimated through regression analysis. Then, multistate working life
tables for women are constructed depending on the educational attainment and marital status;
thus, two life tables are constructed for low educated and high educated women while three

of them are estimated for never married, currently married, and formerly married women.
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Finally, by controlling all variables at the same time, six life tables are constructed for each
education and marital status group so 13 life tables are constructed in total the results of
which are presented in the next section.
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CHAPTER 4
ESTIMATION RESULTS

41. GENERAL WORKING LIFE TABLES

As explained in Section 3.2.1, multistate life table construction process starts with a
single decrement life table in order to estimate age-specific mortality rates. By taking female
infant mortality rate in 2009 as 13%. published by TURKSTAT, age-specific mortality rates
for Turkish women are estimated in MORTPAK Version 4.0 through Coale-Demeny West
model life table. The results of single decrement life table are provided in Table A.1 and age-
specific mortality rate schedule is given in Figure 4.1. Those mortality rates are equal to

transition rate to death (i.e. 5(x) i=1,2) which is used as an input of all multistate

working life tables conducted in this study as well as general multistate working life tables

whose results are provided in this section.

Figure 4.1: Age-specific mortality rates
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As mentioned in Section 3.2.1, one of the ways to estimate transition rates between

states subject to study is direct estimation from the data in the form of occurrence/exposure
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rates. This method is used first in this thesis to construct a general multistate working life
table for Turkish women irrespective of their marital status and educational attainment.
Occurrence/exposure rates for women who are initially inactive and active are presented in

Table A.2. as well as in Figure 4.2 and Figure 4.3, respectively.

Figure 4.2: Age-specific occurrence/exposure rates for inactive women
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Figure 4.3: Age-specific occurrence/exposure rates for active women
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yll(x) which is the rate of remaining inactive for women who are already inactive is

very high compared to ;le(x) which is the rate of transition from inactivity to activity for
women who are already inactive. It is observed that from mid-20s onwards, a declining trend
in 14, (x) establishes which means that labor force participations of women start to decline
from mid-20s onwards. On the other hand, it is observed that y22(x) which is the rate of

remaining in labor force for women who are initially active is very high compared to

y21(x) which is the rate of transition from activity to inactivity for initially active women.

Thus, those rates can be interpreted as that active women remain more attached to the labor
market. A decisive increasing trend in exit rate (i.e. y21(x)) for women in labor market
establishes at the end of 50s. Nevertheless, those raw rates calculated directly from the data
do not allow correctly interpreting labor market trends since those rates are vulnerable to

stochastic variability due to sample as already indicated by the irregular schedules provided
in Figure 4.2 and especially in Figure 4.3.

Figure 4.4: Smoothed accession rates
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Figure 4.5: Smoothed exit rates
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As mentioned in Section 3.2.1, graduation methods are used to eliminate the stochastic
variability problem when transition rates are directly calculated from the data. In this thesis
also, transition rates are smoothed by using 9-lag moving average and smoothed rates are
provided in Table A.2. as well as in Figure 4.4 and Figure 4.5. As presented in Figure 4.4,
inactive women’s rate of accession to labor market increases between ages 15-30 and after
that, the schedule exhibits a declining trend. Such a trend in labor market accession is
expected in the sense that female labor force participation in Turkey reaches its highest
values in the age group of 20-39. Nevertheless, bimodality of women’s accession to labor
market does not appear in this schedule. On the other hand, Figure 4.5 shows that age-
specific exit rate schedule exhibits a smooth U-shape; that is, exit rates of active women are
higher at the edges of the age distribution. Acceleration of exit rates at older ages is actually
expected due to retirement. However, exit rates’ being higher at younger ages might be also
expected due to the fact that women participating into labor force at very young ages might
have a lower educational attainment so number of drop-outs from labor market might be

higher at those ages.

As mentioned in Section 3.2.1, another method to estimate transition rates is
regression analysis. This procedure is also applied in this thesis so only age is included as a

covariate into the female labor force participation model as presented in Equation 1 in order
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to estimate the effect of age on transitions separately so to construct a general multistate
working life table for women in Turkey. Estimation results of the model provided in
Equation 1 is as follows:

Table 4.1: Estimation results for Equation 1

For inactive women in 2009  For active women in 2009

Coefficient P (@) Coefficient P (@)
Age 0.04458** 1.04559 0.10834* 1.11443

(-0.01775) (0.01773)

-0.00112* 0.99888 -0.00132* 0.99868
Age squared

(0.00024) (0.00021)

-2.46629 0.08490 -0.29950 0.74119
Constant

(0.30173) (0.33530)
Number of 7814 3515
observations
Pseudo R? 0.0620 0.0132

Source: Author’s calculations

Notes: The dependent variables is a dummy indicating labor force participation
of women in 2010.

*, ** *** denote 1%, 5%, and 10% significance level, respectively.

Robust standard errors are presented in parentheses.

The results provided in Table 4.1 confirm the quadratic distribution of age-specific
female labor supply schedule since coefficients of age and age squared have significant
positive and negative signs, respectively, as expected meaning that female labor supply

increases first as age increases, then decreases. In terms of the impact of those variables on
transition rates, the coefficients are interpreted such that ifexp(g;) <1, then transition is
depressed by the variable but ifexp(o?i) >1, then transition is amplified by the variable
(Land et al. 1994). Thus, rate of transition from inactivity to activity is amplified by age and
depressed by age squared meaning that ;le(x) is expected to exhibit a similar distribution
to inverse U-shape while y21(x) is expected to follow a similar distribution to U-shape as

presented in Figure 4.6. Schedules presented in Figure 4.6 follow a more regular pattern
compared to the schedules derived directly from the data so as suggested by Land et al.

(1994), transition rates estimated from regressions are not required to be applied graduation
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techniques since those rates are already smoothed rates. All age-specific transition rates
estimated based on those coefficients are provided in Table A.3.

Figure 4.6: Transition rates estimated from Equation 1
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Results of general multistate working life table constructed based on only age-specific
transition rates estimated directly from the data for Turkish women irrespective of
educational attainment and marital status are provided in Appendix in Table A.2 while
results of the working life table constructed through transition rates estimated from
regression analysis are provided in Table A.3. Summary indicators on population based and

state based working life expectancies are provided in Table 4.2 and Table 4.3, respectively.

As mentioned in Section 3.2.2, the measure called population based working life
expectancy in the literature actually refers to working age population based life expectancy
since sum of fraction of years spent in each state is corrected by probabilities of survival
from the minimum age working life table starts (i.e. here age 15). On the other hand, those
life expectancies are also corrected by probability of survival from birth up to age 15 to
present average durations out of whole lifetime. In this respect, those life expectancies are
called as working age population based and population based life expectancies in this study

in order to express the differentiation between them in a more clear way.



Table 4.2: Population based life expectancies from general working life tables
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Based on transition rates Based on transition rates Total life
estimated directly from the data estimated from Equation 1 expectancy
Working age Working age W‘;;k;”g
population Population population Population | sopulation  Population
based based based based based based
Age el 62 el 62 el 62 el 62 eTotal eTO'[a.l
15| 4081 15.43| 40.12 15.17| 41.67 1457| 40.97 14.32 56.23 55.29
20| 36.36 14.95| 3575 14.70| 3760 13.71| 36.97 13.48 51.31 50.45
25| 3267 13.74| 3213 1351| 3425 12.16| 33.68 11.96 46.41 45.64
30| 29.50 12.03| 29.01 11.83| 3120 10.34| 30.68 10.16 41.53 40.84
35| 2653 10.14| 26.09 997| 2829 838| 2781 824 36.67 36.06
40| 2356  8.28| 23.17 8.14| 2540 6.43| 2498 6.33 31.84 31.31
45| 20.61 6.45| 20.27 6.34| 2245 4.61| 2208 453 27.06 26.61
50| 17.61 4.76| 1732 4.68| 1934 3.03| 19.02 2.98 22.37 22.00
55| 14.57 3.22| 14.32 3.17| 16.01 1.77| 15.75 1.74 17.79 17.49
60| 11.46 1.87| 11.26 1.84| 1244 0.89| 1224 0.87 13.33 13.11
65| 806 093| 793 092| 863 036 849 035 9.00 8.84
70| 430 038 422 038 457 011| 450 0.10 4.68 4.60
Source: Author’s calculations
Table 4.3: State based life expectancies from general working life tables
Based on transition rates estimated Based on transition rates estimated
directly from the data from Equation 1
Inactive Active Inactive Active Total

Age gl € ! € % € © €| clowl
20 36.88 14.38| 33.96 17.31 38.31 12.96 35,57 15.69 51.27
25 33.62 12.75| 30.43 15.94 35.34 11.03 32.11 14.26 46.37
30 30.90 10.59| 27.16 14.33 32.60 8.89 28.89 12.60 41.49
35 28.26 8.36| 23.65 12.98 29.91 6.72 25.77 10.85 36.63
40 25.50 6.30| 20.38 11.41 27.09 4.70 2265 9.14 31.80
45 22.46 456| 17.39 9.63 24.01 3.01 19.48  7.54 27.02
50 19.24 3.09| 14.30 8.02 20.59 1.73 16.25 6.08 22.32
55 16.01 1.73| 11.22 6.52 16.85 0.89 1296  4.78 17.74
60 12.47 0.82 8.44 4.84 12.88 0.40 9.63 365 13.28
65 8.56 0.39 5.32 3.62 8.79 0.15 6.26  2.68 8.94
70 4.50 0.13 1.82 2.80 4.59 0.04 280 1.83 4.62

Source: Author’s calculations
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The estimates of total life expectancy from multistate life tables constructed by using
transition rates estimated directly from the data and from the regression equation (i.e.
Equation 1) are the same but estimates on active and inactive life expectancies change
depending on the source of transition rates computed as presented in Table 4.2. Working age
population based measures derived from multistate life table constructed by using transition
rates estimated directly from the data reveal that women at age 15 expect to live 56.23 years
from age 15 onwards and 40.81 years of that time period is expected to spent in inactivity
while 15.43 years are expected to spent in activity on average. On the other hand, population
based measures reflect duration in a state expected at birth so those figures reveal that an
average woman in Turkey is expected to stay in inactivity for 40.12 years and in activity for
15.17 years at birth on average. Those figures are interpreted as that women at age 15 living
in Turkey in 2009-2010 spend almost 73% of their potential working lifetime between ages
15-74 in inactivity while they spend almost 27% of their potential working lifetime in
activity on average. Percentages of remaining lifetime spent in each state by age are
presented in Figure 4.7. Those schedules estimated from multistate life table constructed
through direct estimation of transition rates from the data reveal that percentage of remaining
lifetime spent in activity increases up to mid-20s and remains stable between ages 25-30 and
after 30, it starts to decline while percentage distribution of remaining lifetime in inactivity

follows exactly the opposite pattern.

Figure 4.7: Percentage of remaining lifetime spent in each labor market state

& 80.00 — —
£ 70.00
gt
s 60.00
& 50.00
u
£ 40.00
=]
:g 30.00
5 2000 ""““"*\
2 10.00 —_—
0.00
15 20 25 30 35 40 45 50 55 60 65 70
Age
= |nactivity/ Direct estimation Inactivity/ Regression
Activity/ Direct estimation = Activity/ Regression

Source: Author’s calculations



86

On the other hand, working age population based measures derived from multistate
life table constructed by using transition rates estimated through regression analysis also give
similar values for durations in active and inactive states but duration in inactivity (activity) is
higher (lower) by almost one year compared to the former method. According to the results
of multistate life table constructed by using transition rates estimated through regression
analysis, an average woman at age 15 expects to be out of labor force for 41.67 years and be
in labor force 14.57 years in her remaining lifetime so almost 76% of her potential working
lifetime is expected to spent in inactivity while only 26% of it is expected to spent in
activity. As presented in Figure 4.7, percentages of remaining lifetime spent in activity
(inactivity) estimated through this method slightly increases (decreases) up to 20s, remain

stable around ages 20-25, and then, starts to decline (rise).

Another indicator produced from multistate life tables is state based life expectancies
which indicate how average duration in each state changes by initial state occupied. State
based expectancies are not calculated for age 15 since everyone starts working life as
inactive at age 15 when constructing working life table. Working life table constructed by
using transition rates estimated directly from data shows that a woman who is initially
inactive at age 20 is expected to spend 36.88 years in inactivity and 14.38 years in activity on
average. For an initially active woman at age 20, these measures are estimated as 33.96 and
17.31 years, respectively. On the other hand, estimates on state based expectancies in
inactivity (activity) from general working life table constructed by using transition rates
estimated through regression analysis are again higher (lower) compared to the former
methodology. In any case, working life expectancy for initially active women is higher
compared to that of initially inactive women and the impact of initial state on state based
expectancies rises first as age increases, and then declines. Based on multistate life table
constructed through transition rates estimated by using logit regression, for instance, the
difference between active life expectancy for women who are initially active and inactive is
2.73 at age 20, 4.53 at age 45, and 3.61 at age 60. These figures reveal that once a woman
participates into labor force, her labor force attachment increases; in other words, her active
life expectancy increases and the importance of labor force attachment significantly appears
at middle or late-middle ages. Such a finding is expected in the sense that a woman who does
not have any working experience for longer and longer years experiences more difficulty in

entering into the labor market compared to a younger woman who has a relatively shorter
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duration in inactivity or compared to a woman who has already some working experience for

several years.

In brief, results of general multistate working life tables constructed in this thesis show
that more than 70% of working lifetime of an average woman at age 15 in Turkey is
expected to spend out of labor force. Such a finding is expected considering the low female
labor force participation rate in Turkey. The two different methods applied to construct those
tables produce slightly different results as already presented in Table 4.2 and Table 4.3.
Also, Figure 4.7 clearly reveals the difference between the estimates produced by those
methods such that estimated percentage of remaining lifetime spent in activity (inactivity) is
lower (higher) in regression-based method compared to the method involving direct
estimation of transition rates from the data and difference between them increases as age
increases. This might be due to the fact that transition rates are smoothed by using moving
average when direct estimation is used; that is, smoothing relies on the pattern observed in
the age-specific transition rate schedule while transition rates are estimated through logit
regressions by using sample weights in regression-based method; that is, smoothing relies on
the patterns observed in population due to use of weights. Hence, it might be concluded that
the latter method is more representative and more reliable to make inferences for population

subject to study.

4.2. WORKING LIFE TABLES BY EDUCATIONAL ATTAINMENT

As mentioned in Section 2.1, educational attainment appears as an important
determinant of female labor force participation in the literature so one of the aims of this
thesis is to observe how differential educational attainment affects working life expectancies
of women in Turkey by constructing multistate working life tables for each education group.
In order to construct those tables, effect of educational attainment on rates of transitions
between labor market states should be estimated. Those transition rates can be also estimated
directly from the data as already performed in construction of one of the general working life
tables in previous section. However, applying such a method means dividing the sample
further by educational attainment besides labor market status which causes a decline in
sample size in each subgroup. Thus, age-specific occurrence/exposure rate schedule is more
vulnerable to stochastic variability and even if graduation techniques are applied, multistate

life table statistics might be exposed to the risk of overestimation or underestimation under
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such a setting as observed in previous section. In this respect, regression-based method is
preferred to estimate transition rates for each education group instead of direct estimation
from the data since regression-based method provides easiness to estimate smoothed

transition rates by controlling several covariates while preserving sample size.

In order to construct multistate working life tables for women living in Turkey in
2009-2010 by educational attainment, age-specific transition rates by each education group
is computed by using the estimated coefficients in Equation 2 presented in Section 3.2.1. The

estimation results for this logit regression equation are provided in Table 4.4.

Table 4.4: Estimation results for Equation 2

For inactive women in 2009  For active women in 2009
Coefficient exp (/;’i ) Coefficient exp (ﬁi )
0.04493** 1.04595 0.10991* 1.11618

Age

(0.01796) (0.01748)
- * ~ *
Age squared 0.00109 0.99891 0.00130 0.99870
(0.00024) (0.00021)
* *
High-educated 0.49565 1.64156 0.36750 1.44412
(0.11048) (0.11859)
Constant -2.63422* 0.07178 -0.50391 0.60416
(0.30594) (0.33372)
Number pf 2814 2515
observation
Pseudo R® 0.0676 0.0170

Source: Author’s calculations

Notes: The dependent variables is a dummy indicating labor force participation
of women in 2010.

*, ** *** denote 1%, 5%, and 10% significance level, respectively.

Robust standard errors are presented in parentheses.

As already found in previous analysis, quadratic distribution of female labor supply
schedule by age is again confirmed here since age and age squared have significant positive
and negative coefficients, respectively. As indicated in Section 3.1 and Section 3.2.1, the
variable called high-educated is a dummy variable taking “1” for women who have high
school degree or above and its counterpart is another dummy taking “1” for women who
have an educational attainment less than high school degree. Since both of those dummies

cannot be introduced into the equation at the same time due to multicollinearity problem, low
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educated women are assigned as base group. Thus, coefficients of the variable called high-
educated reflect position of high educated women relative to low educated women in terms
of labor force participation. In both equations estimated for initially inactive and active
women, coefficient of high-educated is positive and significant meaning that high educated
women have higher probability of participating into labor force compared to low educated

women as expected. exp(ﬁi)values computed from those coefficients are higher than one
indicating that transition from inactivity to activity (i.e. IZp) ) is amplified by higher
education. In other words, probability of transition from activity to inactivity (i.e. y21) is

depressed as educational attainment increases.

Figure 4.8: Transition rates estimated from Equation 2

0.700

0.600 /
0.500

0
E 0.400 N\ / /
% 0.300 \\ /é/
F 0.200 ~ — —

0.100 \\‘/

0.000

15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72
Age

Low educated p12

Low educated p21
High educated p12 = High educated p21

Source: Author’s calculations

Transition rates computed using estimated coefficients from Equation 2 are presented
in Figure 4.8. Transition rates are estimated for higher educated women from age 20
onwards considering that graduation from high school which is the lowest degree in this
education group most probably occurs at the end of teen ages. As expected, transition rate
from inactivity to activity is higher for higher educated women than for lower educated
women in all age groups except very old ages. On the other hand, transition rate from
activity to inactivity is lower for high educated women relative to low educated women in all

age groups as expected.
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Results of multistate working life tables estimated based on those transition rates are
provided in Table A.4 which presents results for low educated women and in Table A5
which shows results for high educated women. Summary indicators of those tables are
presented in Table 4.5 and in Table 4.6.

Table 4.5: Population based life expectancies from working life tables by education

High Educated Low Educated Total life expectancy

Working

Working age Working age age
population Population population Population population | Population
based based based based based based
Age el 82 el 92 el 82 el 82 eTotaI eTotaI
15 43.74 1250| 43.00 12.29 56.23 55.29
20| 30.80 20.52| 30.28 20.17| 3951 11.80| 38.85 11.60 51.31 50.45
25| 28.06 18.35| 2759 18.04| 3588 10.53| 3528 10.36 46.41 45.64
30| 25.69 15.85| 25.26 15.58| 3251 9.02| 3197 8.87 41.53 40.84
35| 2349 13.18| 23.10 12.96| 2930 7.37| 2881 7.25 36.67 36.06
40| 21.36 10.48| 21.00 10.31| 26.14 570| 2570 561 31.84 31.31
45| 19.16 7.90| 18.84 7.77| 2294 4.12| 2256 4.05 27.06 26.61
50| 16.82 555| 1654 546| 1963 274 1930 269 22.37 22.00
55| 1424 355| 1400 3.49| 16.16 1.63| 1589 1.60 17.79 17.49
60| 1134 199| 1115 196| 1249 0.84| 1228 0.82 13.33 13.11
65 8.07 093 793 091 8.64 0.35 850 0.35 9.00 8.84
70 437 031] 430 0.30 457 011 449 0.11 4.68 4.60

Source: Author’s calculations

Table 4.5 presents population based life expectancies. As mentioned, life expectancies
below age 20 are not calculated for high educated women considering the age at which a
woman can graduate from high school. According to those estimates, expected duration in
inactivity is higher for a low educated woman than for a high educated woman at age 20 by
almost 9 years; in other words, a high educated woman at age 20 is expected to have an
active life expectancy by 9 years more than a low educated woman. A high educated woman
at age 20 is expected to spend almost 40% of her remaining lifetime in labor market while
this ratio is 23% for a low educated woman at the same age on average. It is observed that
working life expectancies for high educated women are higher than low educated women in
all age groups but the difference is more visible at early ages since percentage of average

lifetime spent in activity decreases as age increases as presented in Figure 4.9.
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Figure 4.9: Percentage of remaining lifetime spent in each labor market state by

education
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Table 4.6: State based life expectancies from working life tables by education

Low educated High educated
Inactive Active Inactive Active Total
Age el 92 el 92 el 62 el e2 eTotal

20 40.04 11.22 3748 13.79 31.79 19.48 29.13 2213 51.27
25 36.73 9.64 33.64 12.73 29.52 16.85 26.45 19.92 46.37
30 33.64 7.85 30.06 11.43 27.54 13.95 2401 17.48 41.49
35 30.63 6.00 26.62 10.01 25.69 10.94 21.66 14.97 36.63
40 27.55 4.25 23.23 856 23.79  8.01 19.27 12.53 31.80
45 24.26 2.76 19.85 7.17 21.64  5.38 16.76  10.26 27.02
50 20.70 1.63 16.45 587 19.05  3.27 1410 8.23 22.32
55 16.88 0.86 13.04 4.70 15.97 1.77 1129  6.45 17.74
60 12.89 0.40 9.64 3.64 12.46  0.83 836 492 13.28
65 8.79 0.15 6.23 272 8.63 0.32 534 361 8.94
70 4.58 0.04 2.75 1.88 455 0.08 225 237 4.62

Source: Author’s calculations

Table 4.6 presents state based life expectancies obtained from multistate working life
tables by educational attainment. Similar to the results provided in previous section, it is
observed that initially active women have higher working life expectancy compared to
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initially inactive women in both education categories. Thus, it might be concluded that labor
force attachment is important for a woman to have longer years of active life irrespective of

educational attainment.

In brief, it is observed that women with higher level of education have longer active
life expectancy compared to women who have lower educational attainment. Such a result is
expected in the sense that education is one of the most important determinants of female
labor force participation. As estimation results of Equation 2 indicate, higher educational
attainment increases the probability of women to participate in to labor force; thus, it has a

positive impact on working life expectancy of women.

4.3. WORKING LIFE TABLES BY MARITAL STATUS

As mentioned in Section 2.1, marital status appears as another most important
determinant of female labor supply decision. In this respect, one of the aims of this thesis is
to measure the impact of marital status on female working life expectancy in Turkey.
Transition rates for each marital status group are also estimated by using regression-based
method instead of direct computation from the data due to the reasons mentioned in previous

section.

In order to construct multistate working life tables for women living in Turkey in
2009-2010 by marital status, transition rates are computed from the coefficients estimated in
Equation 3 which involves marital status variables as covariates. The estimation results for
the logit regression equation provided in Equation 3 in Section 3.2.1 are presented in Table
4.7.

As mentioned earlier, marital status variable is defined as a dummy set for never
married, currently married, and formerly married women. Since all dummy variables in the
set cannot be included to the regression equation due to multicollinearity problem, never
married women are selected as the base group so coefficients of variables called currently
married and formerly married reflect the position of those women relative to never married

women in terms of labor force participation.
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Table 4.7: Estimation results for Equation 3

For inactive women in 2009  For active women in 2009
Coefficient exp (7;) Coefficient exp (7;)

Age 0.09201* 1.09637 0.13864* 1.14871
(0.02345) (0.02120)
-0.00168* 0.99832 -0.00160* 0.99840
Age squared
(0.00032) (0.00024)
. -0.49110* 0.61195 -0.44409* 0.64141
Currently married
(0.14853) (0.15751)
. 0.04522 1.04626 -0.54487** 0.57992
Formerly married
(0.26534) (0.23049)
-2.99286* 0.05014 -0.64305*** 0.52569
Constant
(0.34646) (0.36211)
Number of 7814 3515
observations
Pseudo R? 0.0667 0.0168

Source: Author’s calculations

Notes: The dependent variables is a dummy indicating labor force participation
of women in 2010.

*, ** *** denote 1%, 5%, and 10% significance level, respectively.

Robust standard errors are presented in parentheses.

The results provided in Table 4.7 reveal that marriage has a negative impact on female

labor supply. As expected, the coefficient of variable called currently married is significant
and negative in both equations estimated and exp(y;) values for those coefficients are lower

than one meaning that being married decreases the probability of a woman to participate into
labor force compared to never married women. On the other hand, being formerly married
has a positive coefficient but it is insignificant. Actually, it is expected that being divorced
increases the probability of a woman to participate into labor force but being widowed might
not have such a direct effect on female labor supply considering that widowed women
concentrate in old ages at which labor force participation declines. As mentioned in section
3.1, number of observations for divorced women is very low in the data set used so the group
of formerly married women is constructed by classifying women who are divorced, widowed
and living separately from their partner in one category. Such a definition might be the
reason of this insignificant coefficient found in regression constructed for initially inactive
women. On the other hand, in regression equation estimated for initially active women, the

coefficient of being formerly married is found as negative and significant at 5% significance
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level. Again, such a finding might be due to the definition of formerly married group. As
mentioned in Section 3.1, number of widowed women is high compared to divorced women
in the sample so the group of formerly married is dominated by widowed women who have a
tendency to drop out of labor force due to their ages. Categorization of divorced and
widowed women who have different labor supply behaviors in one group might cause such

ambiguous coefficients.

Figure 4.10: Transition rates estimated from Equation 3
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Transition rates estimated from Equation 3 for each marital status group are presented
in Figure 4.10. Those rates also reflect the coefficients estimated in the sense that a
significant difference does not appear between accession rates of never married and formerly
married women. However, accession rate of currently married women is significantly lower
than that of other groups. Furthermore, never married women have the lowest exit rates in all
age groups. However, it is observed that exit rate of formerly married women is slightly
higher than the exit rate of currently married women which reflect the significant negative
coefficient of variable called formerly married in Equation 3 estimated for initially active
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women. As mentioned, this slightly higher rate of exit observed among formerly married
women compared to currently married women is the result of number of widowed women’s

being higher in the not married group.

Table 4.8: Working age population based life expectancies from working life tables
by marital status

Never married Currently married Formerly married Total
Age el 62 el 82 el 62 growl
15 33.73 22.51 43.68 12.56 39.48 16.75 56.23
20 29.75 21.56 39.27 12.04 35.35 15.96 51.31
25 26.76 19.66 35.41 11.00 31.94 14.47 46.41
30 24.30 17.23 31.93 9.61 28.97 12.56 41.53
35 22.19 14.49 28.71 7.96 26.31 10.36 36.67
40 20.24 11.60 25.65 6.19 23.78 8.06 31.84
45 18.30 8.76 22.61 4.45 21.25 5.81 27.06
50 16.24 6.13 19.47 2.90 18.56 3.81 22.37
55 13.92 3.87 16.13 1.66 15.59 2.19 17.79
60 11.23 2.10 12.54 0.79 12.28 1.05 13.33
65 8.08 0.91 8.70 0.29 8.60 0.39 9.00
70 441 0.27 4.61 0.07 4.58 0.10 4.68

Source: Author’s calculations

In Table 4.8, only working age population based life expectancies are provided to ease
the presentation of the table here but the whole results of working life tables by marital status
are provided in Table A.6 for never married women, in Table A.7 for currently married
women, and in Table A.8 for formerly married women. According to results provided in
Table 4.8, never married women have the longest working life expectancy at all ages. Never
married women at age 15 are expected to remain in labor force by almost 10 years more than
currently married women at age 15. On the other hand, a formerly married woman at age 40
is expected to be in the labor force by 3.5 years less than a never married women at the same

age and by almost 2 years more than a currently married woman at the same age.

State based life expectancies are presented in Table 4.9. These results also show that
working life expectancy of currently married women is lower than never married and
formerly married women. In addition, it is again observed that initially active women have

higher active life expectancy than initially inactive women irrespective of marital status.
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Table 4.9: State based life expectancies from working life tables by marital status

Never married Currently married Formerly married Total
Inactive Active Inactive Active Inactive Active

Age el 62 el 62 el 62 el 62 el 62 el 62 eTotal
20130.60 20.66| 27.84 23.43|39.65 11.62| 37.21 14.06| 35.79 15.47|33.89 17.37| 51.27
25(28.16 1821|2498 21.39|36.14 10.23|33.09 13.28| 32.71 13.66 | 30.42 15.95| 46.37
30|26.20 15.29| 22.59 18.90|33.02 8.47|29.42 12.07|30.06 11.43|27.40 14.09| 4149
35(2457 12.06|20.41 16.22|30.13 6.50|26.02 10.61|27.69 8.94|24.63 11.99| 36.63
40123.03 8.76| 18.25 1354|2725 455|2274 9.05|2537 6.42|21.92 9.88| 31.80
4512129 5722|1598 11.04|24.17 2.85|19.49 7753|2287 4.15|19.11 7.91| 27.02
50(19.04 3.28| 1353 8.79(20.75 157|16.21 6.11|1997 235|16.14 6.18| 22.32
55(16.12 1.62| 1090 6.84(16.99 0.75]| 1292 4822|1659 1.15|13.02 4.72| 17.74
60|12.61 0.67| 813 515(1298 0.31| 9.61 3.67|1281 0.48| 9.78 3.51| 13.28
65| 872 022| 524 371| 884 0.10| 6.27 267| 878 0.16| 6.44 251 8.94
70| 458 0.05| 224 238| 460 0.02| 283 179| 459 0.04| 295 1.67 4.62

Source: Author’s calculations

In brief, it is found that marriage has a negative impact on duration in labor market.
Such a finding is expected since marriage brings women several responsibilities such as
childcare and chores so it is expected to decline the probability of a woman to participate
into labor force as already mentioned in Section 2.1.1. Such a finding is in line with
relatively low female labor force participation rate among married women observed in
Turkey. Interestingly, working life expectancy of formerly married women is found longer
than currently married women. Actually, such a result is expected if the group of formerly
married women consists of divorced women. However, as already mentioned, formerly
married group also consists of widowed women; thus, estimated coefficients in Equation 3
give ambiguous results. The reason of finding such a result might be that accession rates
estimated for formerly married women are higher compared to currently married women.
Nevertheless, it should be noted that estimated coefficient for formerly married women used
in computation of accession rates of them is found insignificant. In this respect, results for
formerly married women should be examined with caution considering the insignificancy of

the coefficient and the definition of formerly married group.
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As mentioned earlier, one of the advantages of regression-based method used to

estimate transition rates is that it allows controlling several covariates at the same time and

constructing multistate life tables for highly refined population subgroups. In this respect, six

multistate working life tables are constructed in this thesis for the following subgroups of

population defined by marital status and educational attainment.

— Low educated never married women

— Low educated currently married women

— Low educated formerly married women

— High educated never married women

— High educated currently married women

— High educated formerly married women

Table 4.10: Estimation results for Equation 4

For inactive women in 2009

For active women in 2009

Coefficient exp(6i)  Coefficient exp (i)
Age 0.085704* 1.089484 0.134789* 1.144295
(0.023332) (0.021148)
-0.00158* 0.998417 -0.00153* 0.998474
Age squared
(0.000313) (0.000244)
. -0.41494* 0.660378 -0.37035** 0.690491
Currently married
(0.145174) (0.161931)
. 0.105326 1.111073 -0.49004** 0.612599
Formerly married
(0.265467) (0.231327)
. 0.453935* 1.574496 0.314716* 1.36987
High educated
(0.109094) (0.119957)
-3.07485* 0.046196 -0.75759** 0.468795
Constant
(0.349098) (0.35786)
Number of 7814 3515
observations
Pseudo R? 0.0713 0.0194

Source: Author’s calculations

Notes: The dependent variables is a dummy indicating labor force participation

of women in 2010.

*, ** *** denote 1%, 5%, and 10% significance level, respectively.

Robust standard errors are presented in parentheses.
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In order to estimate transition rates by controlling the effects of education and marital
status at the same time, Equation 4 mentioned in Section 3.2.1 is estimated and results are
provided in Table 4.10. Similar to the estimation results of Equation 2 and Equation 3, being
married has a negative impact on probability of a woman to participate into labor force while
education has a positive impact. The coefficient of being formerly married is found positive
but insignificant in estimations conducted for initially inactive women while it is found
negative and significant at 5% significance level in estimations conducted for initially active
women. As mentioned in previous section, the definition of formerly married group might
result in such ambiguous results for the effect being formerly married on female labor force

participation.

Figure 4.11: Rates of transition from inactivity to activity by education and
marital status
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Based on these estimated coefficients, rates of transition from inactivity to activity are
provided in Figure 4.11. Low educated currently married women have the lowest transition
rate as expected since this group of women is the most disadvantageous group in terms of
labor force participation considering the negative impacts of being low educated and being
married. On the other hand, high educated formerly married women have the highest
transition rate and this result is also expected considering positive coefficients found for

these variables in Equation 4 estimated for initially inactive women. Interestingly, it is
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observed that transition of high educated currently married women to labor market is lower
than that of low educated formerly married women. Considering the coefficients found for
the variables called married and high educated, this result might be interpreted as negative
impact of marriage neutralizes the positive impact of being high educated in terms of labor

supply decision.

Figure 4.12: Rates of transition from activity to inactivity by education and
marital status
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Figure 4.12 presents rates of transition from activity to inactivity estimated for each
subgroup. As expected, high educated never married women have the lowest exit rate since
this group of women is not exposed to the negative impacts of being married and low
educated in terms of labor market activity. On the other hand, low educated formerly married
women have the highest exit rate as a result of negative significant coefficient found for the
variable called formerly married in Equation 4 estimated for initially active women.
Observing the highest exit rate for this group is expected considering the domination of
widowed women who are relatively at old ages in the formerly married group. This effect is

also visible in exit rates of high educated formerly married women.

Whole results of multistate working life tables estimated for each subgroup listed
earlier are provided in Table A.9 - Table A.14. In order to ease the tabulation, only working
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age population based life expectancies computed for each subgroup are presented in Table
4.11.

Table 4.11: Working age population based life expectancies from working life
tables by education and marital status

Low educated High educated Total
Never | Currently | Formerly Never | Currently | Formerly
married | married | married married | married |married
15|37.2 19.0|45.1 11.2|41.4 148 56.2

20]133.1 18.2]40.6 10.7|37.2 14.1|24.4 26.9|33.3 18.0(29.2 22.2| 513
25129.7 16.7|36.6 9.8|33.6 12.8|22.0 24.4|30.0 165(26.4 20.1| 46.4
301269 14.6|33.0 86304 11.2|20.0 215|271 144|240 175| 415
351243 123295 7.1|274 9.2|18.4 18.2|245 121|220 146| 36.7
401220 9.9(26.3 56(246 7.2(170 149|222 9.7|20.2 11.7| 31.8
45|196 7.4|23.0 4.0(21.9 52(155 115|198 7.2|183 8.8 27.1
50|17.2 5.2|19.7 27|189 34|140 8.4|174 50(163 6.1| 224
55114.6 3.2|/16.2 115|158 20|122 56|14.7 3.1|14.0 3.8| 178
60|116 117|126 08124 110|100 3.3|11.7 117|113 21| 133
65| 82 08| 87 03| 86 04| 74 16| 83 07| 81 0.9 9.0
70| 44 02| 46 01| 46 0.1| 41 06| 45 02| 44 0.3 4.7
Source: Author’s calculations

The results provided in Table 4.11 reveal that low educated currently married women
have the shortest active life expectancy while high educated never married women have the
longest compared to other subgroups. Such results are expected considering the positive
impact of education and the negative impact of marriage on female labor force participation.
According to those results, a low educated currently married woman at age 20 spends 79%
of her remaining lifetime in inactivity while it is 48% for a high educated never married

woman.

Once more, those results indicate the positive impact of education and negative impact
of being married on female labor force attachment. The multistate working life tables
constructed for each of those subgroups show the combined impact of those variables on
female working life expectancy and the results are in line with the expectations.

Nevertheless, it should be again noted that average durations in each state computed for
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formerly married women should be examined with caution considering the definition of the

group and the ambiguous effect of this variable observed in estimation results of Equation 4.
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CHAPTER 5
CONCLUSION AND DISCUSSION

As already mentioned in Section 2.1.2, female labor force participation in Turkey is
very low compared to OECD countries and countries in upper middle income group where
Turkey is classified by World Bank (World Bank 2013) with a rate of 29.50% in 2012
according to the results of Household Labor Force Survey conducted by TURKSTAT in
2012. In addition, similar to the evidence provided in the literature, female labor force
participation rates in Turkey exhibit significant differences across education and marital
status groups as presented in Section 2.1.2. These facts are the main motivation of this thesis
which aims to analyze female labor supply behavior in Turkey through multistate working
life table methodology.

Considering the aim of this thesis, multistate working life tables for women in Turkey
are constructed by educational attainment and marital status groups by using the data of
Income and Living Conditions Survey which is a panel survey conducted by TURKSTAT in
2009-2010. The results provided in Chapter 4 reveal that

— Based on the estimates of general multistate working life tables, an average
woman in Turkey at age 15 is expected to be in labor force around 15 years;
that is, an average Turkish woman at age 15 is expected to spend 27% (i.e. 15
years out of 56 years which is the total life expectancy estimated at age 15) of
her remaining lifetime as active. Since labor market states are defined as being
in and out of labor force, female labor force participation rates are important
in terms of working life expectancy and considering that female labor force
participation rate is very low in Turkey, such a short result for active life
expectancy is expected.

— Based on the estimates of multistate working life tables constructed by
educational attainment, an average low educated woman in Turkey at age 20
is expected to be in labor force around 12 years while it is around 21 years for
a high educated woman at the same age; that is, being high educated increases
working life expectancy by almost 9 years. These results confirm that women
who have higher educational attainment have a tendency to be more attached

to labor force since education increases the earning power of them in the
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market; thus, it is observed that education has a positive impact on active life
expectancy as expected.

— Based on the estimates of multistate working life tables constructed by marital
status, an average currently married woman in Turkey at age 15 is expected to
be in labor force around 13 years while an average never married woman at
the same age is expected to be in labor force for 23 years. It is also observed
that working life expectancies of formerly married women are higher than
currently married women but lower than never married women at all ages. As
mentioned in Section 2.1.1, marriage is expected to bring responsibilities to
women related to childcare and chores and additionally, provides an economic
security for women. In this respect, those findings are in line with the
expectations.

— Through multistate working life tables constructed by controlling educational
attainment and marital status at the same time, combined effects of those two
variables on female working life expectancy are also revealed in this study.
According to the results provided in Section 4.4, the longest working life
expectancy belongs to high educated never married women while the shortest
working life expectancy is observed in the group of low educated currently
married women as expected. The difference of active life expectancy at age 20
between these groups of women is about 16 years which reflect the combined
effect of educational attainment and marital status.

— State based working life expectancies show that initially active women have
longer working life expectancy compared to initially inactive women at all
ages irrespective of marital status and educational attainment. This result
reveals that women who already have a labor force attachment is expected to
stay in labor force for longer years most probably by benefitting the advantage

of having work experience.

When compared to the theoretical framework proposed by Mincer (1962) and Becker
(1965) and to the descriptive statistics provided in Section 2.1.2 related to the structure of
female labor force participation in Turkey, the findings of this study are in line with the
expectations such that positive impact of higher education and negative impact of being
married on female labor supply behavior is confirmed by working life expectancies

computed through multistate working life tables.
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Those results have several policy implications. Firstly, it is evident that higher
education is an important determinant of female labor force participation as well as women’s
working life expectancy. In this respect, women’s education, especially women’s access to
higher education, should be addressed in education policies implemented by the state.
Furthermore, it is found that being married has a negative impact on female working life
expectancy. This is mostly due to the fact that fertility is strongly related with marriage in
Turkey (Ergécmen et al. 2009) and traditional division of labor is persistent in Turkish
families so childcare and chores are accounted as the main responsibilities of women (Ercan
et al. 2010). Besides, childcare is not sufficiently institutionalized in Turkey (Tansel 2012)
so those factors increase the opportunity cost of working in the market in terms of working
in home especially for low educated urban women. In order to remove these barriers, a
possible policy implementation might be that access to childcare facilities by mothers should
be supported not only by public but also by private sector. Nevertheless, gender based
discrimination both in home and in labor market cannot be easily removed with policies
implemented in the short run but education might be also important in the long run in

elimination of those traditional views which negatively affect women’s working life.

In terms of analysis carried out, this thesis has several limitations. First of all, the
estimations provided for formerly married women should be examined with caution as
mentioned earlier. As mentioned in Section 3.1, the group of formerly married women is
constructed by classifying women who are widowed and divorced. It is observed that
number of observations belonging to widowed women is higher compared to divorced
women in the data. As already mentioned in Section 3.1, it is expected that such a definition
might result in ambiguous results related to the effect of being formerly married on labor
supply behavior since labor force participations of those groups of women are very different
than each other. Widowed women concentrate at older ages at which tendency of exit from
labor market increases while divorced women are relatively at younger ages so might
participate into labor force more. This concern becomes visible in estimation results of
Equation 3 and Equation 4. In regression equations estimated for initially inactive women,
coefficient of the variable called formerly married is positive but insignificant while it is
negative and significant in estimations conducted for initially active women. If the group
consisted of only divorced women, then working life expectancies computed for this group

would be meaningful but under these conditions, making reliable interpretations based on
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those findings for formerly married women does not seem possible. In this respect, this is a
limitation of this study related to estimations.

Furthermore, as mentioned in Section 2.1.2, characteristics of female labor force
participation in Turkey exhibit differences by rural/urban settlement due to the sectoral
allocation of economies in rural and urban areas. The impact of sectoral allocation is also
visible when regional female labor force participation rates are taken into account. For
instance, female labor force participation rate in 2012 is 28.6% and 30.3% in istanbul and
East Marmara regions, respectively, where manufacturing and services sectors dominate the
economy while this rate is 43.1% in East Black Sea region where agriculture is the main
economic activity (TURKSTAT 2013). However, this thesis concentrates on two factors
which are education and marital status but as mentioned so far, those variables might not be
as important for women living in rural areas as for women living in urban areas considering
that agriculture is the main economic activity in rural areas and it is much more easy to
reconcile working in farm with working in home in agricultural sector compared to other
sectors dominating urban economies such as manufacturing and services. If the analyses
carried out in this study were extended further by including urban/rural and regional
settlement dimensions, working life expectancy would be most probably observed higher for
women living in rural areas and living in regions where agriculture is the main economic
activity and the magnitude of impacts of education and marital status would be lower than
the magnitude observed in this thesis. In this respect, this point constitutes an important
limitation. Performing the analyses in this study by including rural/urban and regional

settlement dimensions might be, therefore, a promising extension of this study.

As mentioned in Section 2.2 and Section 2.3, multistate life table methodology is the
best technique among the existing methods so multistate methodology is preferred in this
study due to mainly two reasons. First of all, the aim of this study is to analyze female labor
supply behavior in Turkey through life table technique so there are actually two alternative
methods in order to perform these analyses. One alternative is conventional working life
tables based on increment-decrement methodology which requires unimodality assumption;
that is, female labor supply schedule should follow a regular distribution with a single peak.
Nevertheless, female labor supply behavior does not follow such a regular distribution;
instead, it exhibits bimodality as already observed in Turkey provided in Figure 3.2. In this

method, only net entries and net exits can be observed due to unimodality assumption and
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working life expectancies can be overestimated due to artificially changing labor force
participation rates in age groups under modal age. However, in multistate methodology, such
an assumption is not required and all entries and exits can be observed; in this respect, this
method is preferred since it is more suitable to study on women’s labor supply behavior. The
second reason is that multistate methodology allows estimating transition rates through
regression analysis. Regression analysis provides smoothed transition rates and also allows
controlling several covariates which are expected to affect transition rates. Since one of the
aims of this thesis is to analyze changes in female working life expectancy by education and
marital status, using regression analysis is advantageous to estimate transition rates by

controlling for education and marital status.

Although multistate methodology is preferred in this study due to its advantages
mentioned earlier, this method also has several limitations. As mentioned in Section 3.2.1,
this method relies on stationary population assumption like all other life tables. To satisfy
this assumption, sum of rates of transitions from one state to other possible destination states
should be equal to one. In this respect, final age group in working life tables cannot be
defined as an open-ended age group since if it were defined as open-ended, then sum of
transition rates would exceed one due to the fact that everyone in the hypothetical population
is expected to eventually exit from labor market and die. Therefore, the final age group in
this study represents the age group of 74-75 which might be accounted as the final age to
enter to the labor market. Defining final age group as mentioned might cause a problem of
underestimation of total life expectancy. As can be seen in all of multistate working life
tables presented in this study, total life expectancy at age 15 is found as around 56 years
while it is estimated around 62 years in single decrement life table constructed through
Coale-Demeny West model life table presented in Table A.1 so it is concluded that
multistate working life tables provided in this study underestimate total life expectancy and
the reason might be that years expected to be lived by a person after age 75 are not

accounted in multistate life tables since the final age group is defined as 74-75.

Another limitation of the method applied is that transition rates estimated rely on
Markovian assumption; that is, it is accepted that transition between labor market states only
depends on the current labor market state occupied by the agent. Under this assumption, the
impacts of duration in inactive or active states and previous labor market experiences of

individuals on further labor market transitions are not taken into account. However, those
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impacts are important as follows. For instance, a woman who is out of labor force for 15
years might have a lower probability of transition to labor market compared to a woman who
is out of labor force for 5 years due to skill erosion or limited labor market experience.
Another example might be that a woman who is out of labor force for 15 years but has a
working experience before that time period might has a higher probability of transition to
labor market compared to a woman who is out of labor force for 15 years but has no working
experience before this time period. However, under the Markovian assumption, age-specific
conditional probabilities in a given age interval are computed by taking only the state
occupied at the beginning of age group so none of those factors mentioned above is
considered. Technically speaking, ignoring the existence of duration dependence or time-
variant covariates affecting labor market transitions constitutes a limitation in the sense that
change in the covariates controlled through time or duration in one state might have
significant impacts on transition to other destination states. Actually, this limitation is not
related to multistate methodology but it is imposed by the structure of the data used as
mentioned in Section 3.2.1. When using panel data to estimate transition rates, such an
assumption is required since information about the history of an agent in a panel survey is
limited compared to an event history data set. When those estimations provided in this study
are replicated by using an event history data set, Markov assumption is eliminated and more
reliable estimates which take duration dependence or time-variant covariates into account
can be produced. In this respect, this limitation of the study actually constitutes a way of

extension for further studies.

Despite of its limitations, this thesis constitutes the first attempt to construct multistate
working life tables for Turkish women so it addresses a gap in the empirical literature. As
mentioned above, this study can be extended further by including settlement dimension and
using event history data sets to analyze labor market transitions and working life
expectancies of women. Beside labor market analysis, there is a room for improvement in
the empirical literature considering the wide range of application areas of multistate

methodology.
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Table A.1: Single decrement life table for Turkish women in 2009*

APPENDIX

Age  nAx Ix ex | Age  ndx Ix ex
0 0.0130 100000 76.14 51 0.0037 94637 27.86
1 0.0008 98700 76.14 52 0.0041 94284 26.96
2 0.0005 98623 75.20 53 0.0046 93894 26.07
3 0.0004 98576 74.24 54  0.0051 93462 25.19
4 0.0003 98542 73.26 55 0.0057 92984 24.32
5 0.0002 98514 72.28 56 0.0063 92455 23.45
6 0.0002 98490 71.30 57 0.0070 91870 22.60
7 0.0002 98469 70.31 58 0.0078 91224 21.76
8 0.0002 98450 69.33 59 0.0087 90511 20.92
9 0.0002 98433 68.34 60 0.0097 89724 20.10

10 0.0002 98416 67.35 61 0.0108 88856 19.29
11 0.0002 98399 66.36 62 0.0120 87900 18.50
12 0.0002 98383 65.37 63 0.0133 86849 17.72
13 0.0002 98365 64.39 64 0.0148 85693 16.95
14 0.0002 98347 63.40 65 0.0165 84425 16.20
15 0.0002 98327 62.41 66 0.0183 83037 15.46
16 0.0003 98305 61.42 67 0.0203 81518 14.74
17 0.0003 98280 60.44 68 0.0226 79861 14.03
18 0.0003 98253 59.46 69 0.0251 78058 13.35
19 0.0003 98223 58.47 70 0.0279 76099 12.68
20 0.0004 98189 57.49 71 0.0310 73978 12.03
21  0.0004 98153 56.51 72 0.0344 71689 11.39
22 0.0004 98115 55.54 73 0.0381 69226 10.78
23 0.0005 98073 54.56 74 0.0423 66588 10.19
24 0.0005 98029 53.58 75 0.0469 63773 9.62
25 0.0005 97982 52.61 76 0.0519 60784 9.06
26 0.0005 97933 51.64 77 0.0575 57628 8.53
27 0.0006 97882 50.66 78 0.0636 54314 8.02
28 0.0006 97828 49.69 79 0.0704 50858 7.53
29 0.0006 97772 48.72 80 0.0778 47278 7.07
30 0.0006 97713 47.75 81 0.0859 43601 6.62
31 0.0007 97651 46.78 82 0.0947 39857 6.20
32 0.0007 97586 4581 83 0.1044 36081 5.79
33 0.0007 97518 44.84 84 0.1149 32313 541
34 0.0008 97445 43.87 85 0.1264 28599 5.05
35 0.0009 97368 42.91 86 0.1388 24985 4,70

112



Table A.1 continued

36
37
38
39
40
4
42
43
44
45
46
47
48
49

0.0009
0.0010
0.0011
0.0012
0.0013
0.0014
0.0015
0.0017
0.0018
0.0020
0.0022
0.0025
0.0027
0.0030

97285
97197
97102
96998
96886
96764
96631
96485
96325
96149
95955
95741
95505
95245

41.94
40.98
40.02
39.06
38.11
37.16
36.21
35.26
34.32
33.38
32.45
31.52
30.59
29.68

87
88
89
90
91
92
93
94
95
96
97
98
99
100+

0.1522
0.1667
0.1822
0.1988
0.2166
0.2355
0.2555
0.2765
0.2986
0.3217
0.3457
0.3705
0.3960
1.0000

21517
18242
15202
12432
9960
7803
5965
4441
3213
2254
1529
1000
630
380

4.38
4.08
3.79
3.53
3.28
3.05
2.83
2.63
2.45
2.28
2.12
1.97
1.84
1.71

Source: Author’s calculations

*Estimated by using Coale-Demeny West model life table in MORTPAK
Version 4.0
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Table A.2: General multistate working life table based on transition rates derived directly from the data

114

Death
Occurrence/exposure rates Smoothed occurrence/exposure rates | rate M(X) (transition rate matrix) P(x) (transition probability matrix)
His
Age | *11 P Hop M Hq P Ho1 Hpp | i=12 m, m, m, m, P11 P12 Poq P22
15| 0.94690 0.05310 0.39390 0.60610| 0.94690 0.05310 0.39390 0.60610| 0.00023| 0.05333 -0.39390 -0.05310 0.39413| 0.95637 0.32188 0.04339 0.67789
16| 0.91320 0.08680 0.26420 0.73580| 0.93005 0.06995 0.32905 0.67095| 0.00025| 0.07020 -0.32905 -0.06995 0.32930| 0.94145 0.27426 0.05830 0.72549
17| 0.91940 0.08060 0.25000 0.75000| 0.92650 0.07350 0.30270 0.69730| 0.00028| 0.07378 -0.30270 -0.07350 0.30298| 0.93787 0.25471 0.06185 0.74501
18| 0.87580 0.12420 0.17190 0.82810| 0.91382 0.08618 0.27000 0.73000| 0.00031| 0.08649 -0.27000 -0.08618 0.27031| 0.92657 0.22912 0.07313 0.77057
19| 0.91260 0.08740 0.18750 0.81250| 0.91358 0.08642 0.25350 0.74650| 0.00034| 0.08676 -0.25350 -0.08642 0.25384| 0.92582 0.21661 0.07384 0.78305
20| 0.86710 0.13290 0.22730 0.77270| 0.90583 0.09417 0.24913 0.75087 | 0.00037 | 0.09454 -0.24913 -0.09417 0.24950| 0.91929 0.21256 0.08034 0.78707
21| 0.85230 0.14770 0.18390 0.81610| 0.89819 0.10181 0.23981 0.76019| 0.00040| 0.10221 -0.23981 -0.10181 0.24021| 0.91267 0.20475 0.08693 0.79485
22| 0.80280 0.19720 0.29030 0.70970| 0.88626 0.11374 0.24612 0.75388| 0.00042 | 0.11416 -0.24612 -0.11374 0.24654| 0.90322 0.20851 0.09636 0.79107
23| 0.83330 0.16670 0.15480 0.84520| 0.88038 0.11962 0.23598 0.76402| 0.00045| 0.12007 -0.23598 -0.11962 0.23643| 0.89802 0.20027 0.10152 0.79928
24| 0.84440 0.15560 0.15000 0.85000| 0.87678 0.12322 0.22738 0.77262| 0.00048 | 0.12370 -0.22738 -0.12322 0.22786| 0.89473 0.19338 0.10479 0.80614
25| 0.93290 0.06710 0.19780 0.80220| 0.87538 0.12462 0.20777 0.79223| 0.00050| 0.12512 -0.20777 -0.12462 0.20827| 0.89269 0.17808 0.10681 0.82142
26| 0.86310 0.13690 0.19270 0.80730| 0.87037 0.12963 0.20062 0.79938| 0.00052| 0.13015 -0.20062 -0.12963 0.20114| 0.88828 0.17211 0.11120 0.82738
27| 0.89270 0.10730 0.17540 0.82460| 0.86770 0.13230 0.19316 0.80684| 0.00055| 0.13285 -0.19316 -0.13230 0.19371| 0.88572 0.16604 0.11373 0.83341
28| 0.94510 0.05490 0.17890 0.82110| 0.87463 0.12537 0.19386 0.80614| 0.00057| 0.12594 -0.19386 -0.12537 0.19443| 0.89137 0.16709 0.10805 0.83235
29| 0.87330 0.12670 0.11670 0.88330| 0.87070 0.12930 0.18678 0.81322| 0.00060| 0.12990 -0.18678 -0.12930 0.18738| 0.88781 0.16120 0.11159 0.83820
30| 0.90320 0.09680 0.19440 0.80560| 0.87431 0.12569 0.18349 0.81651| 0.00063| 0.12632 -0.18349 -0.12569 0.18412| 0.89057 0.15882 0.10879 0.84054
31| 0.91930 0.08070 0.16190 0.83810| 0.88101 0.11899 0.18129 0.81871| 0.00067 | 0.11966 -0.18129 -0.11899 0.18196| 0.89594 0.15753 0.10339 0.84180
32| 0.92960 0.07040 0.14890 0.85110| 0.89369 0.10631 0.16715 0.83285| 0.00070| 0.10701 -0.16715 -0.10631 0.16785| 0.90584 0.14695 0.09346 0.85235
33| 0.91950 0.08050 0.14100 0.85900| 0.90231 0.09769 0.16577 0.83423| 0.00074 | 0.09843 -0.16577 -0.09769 0.16651| 0.91300 0.14637 0.08626 0.85289
34| 0.89220 0.10780 0.11700 0.88300| 0.90709 0.09291 0.16247 0.83753| 0.00079| 0.09370 -0.16247 -0.09291 0.16326| 0.91688 0.14396 0.08232 0.85524
35| 0.92620 0.07380 0.11710 0.88290| 0.90642 0.09358 0.15440 0.84560| 0.00085| 0.09443 -0.15440 -0.09358 0.15525| 0.91596 0.13726 0.08319 0.86189
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36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.93200
0.91330
0.94330
0.93700
0.96490
0.94060
0.92420
0.92020
0.97040
0.91070
0.96400
0.93600
0.93940
0.93390
0.92920
0.94320
0.99320
0.94700
0.97320
0.95830
0.99010
0.95000
0.98390
0.98110
1.00000

0.06800
0.08670
0.05670
0.06300
0.03510
0.05940
0.07580
0.07980
0.02960
0.08930
0.03600
0.06400
0.06060
0.06610
0.07080
0.05680
0.00680
0.05300
0.02680
0.04170
0.00990
0.05000
0.01610
0.01890
0.00000

0.05560
0.13330
0.08930
0.12050
0.21950
0.10000
0.09300
0.12660
0.14290
0.15220
0.14670
0.12070
0.10530
0.16070
0.18750
0.14000
0.08470
0.15150
0.13560
0.12120
0.13160
0.17390
0.10260
0.33330
0.41670

0.94440
0.86670
0.91070
0.87950
0.78050
0.90000
0.90700
0.87340
0.85710
0.84780
0.85330
0.87930
0.89470
0.83930
0.81250
0.86000
0.91530
0.84850
0.86440
0.87880
0.86840
0.82610
0.89740
0.66670
0.58330

0.91331
0.91537
0.91519
0.92156
0.92773
0.92986
0.92932
0.92939
0.93721
0.93566
0.93886
0.94113
0.94074
0.94043
0.93686
0.93712
0.94402
0.94670
0.94698
0.95174
0.95435
0.95575
0.96020
0.96492
0.97200

0.08669
0.08463
0.08481
0.07844
0.07227
0.07014
0.07068
0.07061
0.06279
0.06434
0.06114
0.05887
0.05926
0.05957
0.06314
0.06288
0.05598
0.05330
0.05302
0.04826
0.04565
0.04425
0.03980
0.03508
0.02800

0.14069
0.13648
0.12752
0.12790
0.13041
0.12422
0.11863
0.11719
0.11978
0.12329
0.13240
0.13114
0.13274
0.13676
0.13356
0.13756
0.13673
0.13922
0.13849
0.13539
0.13388
0.13920
0.13893
0.15619
0.17911

0.85931
0.86352
0.87248
0.87210
0.86959
0.87578
0.88137
0.88281
0.88022
0.87671
0.86760
0.86886
0.86726
0.86324
0.86644
0.86244
0.86327
0.86078
0.86151
0.86461
0.86612
0.86080
0.86107
0.84381
0.82089

0.00091
0.00098
0.00106
0.00115
0.00126
0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967

0.08760
0.08561
0.08587
0.07959
0.07353
0.07152
0.07219
0.07227
0.06462
0.06636
0.06337
0.06134
0.06199
0.06260
0.06650
0.06661
0.06012
0.05790
0.05813
0.05395
0.05197
0.05128
0.04762
0.04378
0.03767

-0.14069
-0.13648
-0.12752
-0.12790
-0.13041
-0.12422
-0.11863
-0.11719
-0.11978
-0.12329
-0.13240
-0.13114
-0.13274
-0.13676
-0.13356
-0.13756
-0.13673
-0.13922
-0.13849
-0.13539
-0.13388
-0.13920
-0.13893
-0.15619
-0.17911

-0.08669
-0.08463
-0.08481
-0.07844
-0.07227
-0.07014
-0.07068
-0.07061
-0.06279
-0.06434
-0.06114
-0.05887
-0.05926
-0.05957
-0.06314
-0.06288
-0.05598
-0.05330
-0.05302
-0.04826
-0.04565
-0.04425
-0.03980
-0.03508
-0.02800

0.14160
0.13746
0.12858
0.12905
0.13167
0.12560
0.12014
0.11885
0.12161
0.12531
0.13463
0.13361
0.13547
0.13979
0.13692
0.14129
0.14087
0.14382
0.14360
0.14108
0.14020
0.14623
0.14675
0.16489
0.18878

0.92132
0.92289
0.92234
0.92782
0.93320
0.93478
0.93402
0.93389
0.94073
0.93927
0.94214
0.94390
0.94335
0.94289
0.93934
0.93932
0.94501
0.94700
0.94675
0.95037
0.95206
0.95273
0.95595
0.95958
0.96523

0.12621
0.12278
0.11516
0.11581
0.11827
0.11307
0.10821
0.10696
0.10957
0.11250
0.12046
0.11948
0.12080
0.12418
0.12121
0.12459
0.12423
0.12644
0.12578
0.12333
0.12211
0.12665
0.12658
0.14137
0.16082

0.07778
0.07613
0.07660
0.07103
0.06554
0.06384
0.06448
0.06445
0.05743
0.05871
0.05563
0.05363
0.05393
0.05408
0.05730
0.05695
0.05086
0.04841
0.04815
0.04396
0.04164
0.04026
0.03626
0.03175
0.02514

0.87287
0.87624
0.88378
0.88303
0.88047
0.88555
0.89028
0.89138
0.88861
0.88548
0.87731
0.87806
0.87647
0.87280
0.87543
0.87170
0.87164
0.86897
0.86913
0.87100
0.87159
0.86634
0.86563
0.84996
0.82956
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61| 1.00000 0.00000 0.13040 0.86960| 0.97768 0.02232 0.17815 0.82185| 0.01076 | 0.03308 -0.17815 -0.02232 0.18891| 0.96922 0.16027 0.02008 0.82903
62| 0.95510 0.04490 0.36840 0.63160| 0.97387 0.02613 0.20652 0.79348| 0.01196| 0.03809 -0.20652 -0.02613 0.21848| 0.96496 0.18292 0.02315 0.80519
63| 0.96510 0.03490 0.11110 0.88890| 0.97568 0.02432 0.20248 0.79752| 0.01330| 0.03762 -0.20248 -0.02432 0.21578| 0.96522 0.17958 0.02157 0.80720
64| 0.95650 0.04350 0.16670 0.83330| 0.97401 0.02599 0.20559 0.79441| 0.01479| 0.04078 -0.20559 -0.02599 0.22038| 0.96235 0.18169 0.02297 0.80362
65| 1.00000 0.00000 0.33330 0.66670| 0.97818 0.02182 0.22680 0.77320| 0.01645| 0.03827 -0.22680 -0.02182 0.24325| 0.96458 0.19863 0.01911 0.78506
66| 0.97400 0.02600 0.36360 0.63640| 0.97657 0.02343 0.25000 0.75000| 0.01829| 0.04172 -0.25000 -0.02343 0.26829| 0.96161 0.21620 0.02026 0.76567
67| 1.00000 0.00000 0.44440 0.55560| 0.98157 0.01843 0.27705 0.72295| 0.02032| 0.03875 -0.27705 -0.01843 0.29737| 0.96412 0.23686 0.01576 0.74303
68| 1.00000 0.00000 0.33330 0.66670| 0.98318 0.01682 0.30012 0.69988| 0.02259| 0.03941 -0.30012 -0.01682 0.32271| 0.96344 0.25370 0.01422 0.72397
69| 0.97730 0.02270 0.00000 1.00000| 0.98280 0.01720 0.26679 0.73321| 0.02509 | 0.04229 -0.26679 -0.01720 0.29188| 0.96050 0.22822 0.01471 0.74700
70| 0.98310 0.01690 0.00000 1.00000| 0.98111 0.01889 0.22512 0.77488| 0.02787| 0.04676 -0.22512 -0.01889 0.25299| 0.95611 0.19546 0.01641 0.77706
71| 1.00000 0.00000 0.12500 0.87500| 0.98111 0.01889 0.22458 0.77542| 0.03095| 0.04984 -0.22458 -0.01889 0.25553| 0.95316 0.19447 0.01636 0.77505
72| 1.00000 0.00000 0.66670 0.33330| 0.98560 0.01440 0.25441 0.74559| 0.03435| 0.04875 -0.25441 -0.01440 0.28876| 0.95394 0.21719 0.01229 0.74904
73| 0.98210 0.01790 0.28570 0.71430| 0.98730 0.01270 0.27187 0.72813| 0.03811| 0.05081 -0.27187 -0.01270 0.30998| 0.95188 0.22972 0.01073 0.73288
74| 1.00000 0.00000 0.50000 0.50000| 0.99165 0.00835 0.30520 0.69480| 0.04227| 0.05062 -0.30520 -0.00835 0.34747| 0.95166 0.25374 0.00694 0.70486

Source: Author’s calculations

Notes: M(x) ={ml mz} :{ﬂZ(XH%(X) 1)

My My _;112()() ,L121(X)+/125(X)
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L(x) (for state based expectancies)

dij where 1, J =1,2 d;5 where i=1,2 1(x) L) | ot Inactive Active

Age| Y11 dpp dyp dpp| diy dos a3 L I, Total L L, Total Ly Lp| Ly Ly
15| 94037 4266 0 o] 23 o 23| 98327 0 98327| 097819 0.02170 0.99988 | 1.00000

16| 88531 5482 1170 3095| 24 1 25| 94037 4266 98304| 0.93433 0.06531 0.99964 |0.99977 |0.97072 0.02915 | 0.13713 0.86274
17| 84128 5548 2185 6390| 25 @ 2 28| 89701 8578 98279 0.89505 0.10432 0.99937|0.999510.96894 0.03092|0.12736 0.87250
18| 79975 6312 2735 9199| 26 4 30| 86313 11938 98251| 0.85950 0.13958 0.99908 | 0.99923 [0.96328 0.03656 | 0.11456 0.88528
19| 76574 6108 3360 12146| 28 5 33| 82710 15511 98221| 0.82706 017170 0.99876 |0.99892 |0.96291 0.03692|0.10830 0.89153
20| 73482 6422 3880 14367| 30 7 37| 79934 18254 98188| 0.79987 0.19853 0.99840 |0.99859 |0.95964 0.04017|0.10628 0.89353
21| 70606 6725 4257 16524| 31 8 39| 77362 20789 98151| 077408 022394 0.99801|0.99821|0.95634 0.04347|0.10238 0.89742
22| 67618 7214 4848 18392| 31 10 41| 74863 23249 98112| 0.74918 0.24843 0.99760|0.99781|0.95161 0.04818 | 0.10425 0.89554
23| 65076 7357 5128 20466| 33 11 44| 72466 25605 98071| 0.72549 027168 0.99717 |0.99739 |0.94901 0.05076 |0.10014 0.89964
24| 62813 7357 5380 22429| 34 13 47| 70204 27823 98027| 0.70376 0.29294 0.99670 |0.99694 |0.94736 0.05240 | 0.09669 0.90307
25| 60876 7284 5304 24467| 34 15 49| 68194 29786 97979| 068330 031292 0.99622 |0.99647 |0.94634 0.053410.08904 0.91071
26| 58786 7350 5464 26270| 34 17 51| 66180 31750 97930| 0.66325 0.33246 0.99571|0.99597 |0.94414 0.05560 | 0.08605 0.91369
27| 56008 7307 5584 28027| 36 18 54| 64251 33620 97880| 0.64450 0.35068 0.99518 |0.99545 |0.94286 0.05686 |0.08302 0.91671
28| 55704 6752 5904 29410| 36 20 56| 62492 35334 97826| 0.63105 0.36356 0.99462 |0.99490 |0.94569 0.05403 |0.08354 0.91617
20| 54696 6875 5829 30311| 37 22 50| 61608 36162 97770| 0.62105 0.37298 0.99403 |0.99433 |0.94390 0.05580 |0.08060 0.91910
30| 53002 6585 5906 31256| 38 24 62| 60525 37186 97711| 0.61190 0.38152 0.99342 |0.99374 |0.94529 0.05440 | 0.07941 0.92027
31| 53584 6183 5961 31855| 40 25 66| 59808 37841 97649 060692 0.38585 0.99277|0.993110.94797 0.05169 |0.07876 0.92090
32| 53038 5565 5500 32422| 42 27 68| 59545 38038 97584| 0.60550 0.38660 0.99209 |0.99244 |0.95202 0.04673 |0.07348 0.92617
33| 54349 5135 5560 32399| 44 28 72| 59528 37987 97515 060735 0.38403 0.99138|0.99174 |0.95650 0.04313 |0.07318 0.92645
34| 54929 4932 5403 32101| 48 30 77| 59009 37534 97443| 061144 037918 0.99062|0.99101 |0.95844 0.04116 |0.07198 0.92762
35| 55262 5019 5083 31918| 52 32 83| 60333 37033 97366| 0.61366 0.37614 0.98980 |0.99022 |0.95798 0.04159 |0.06863 0.93094
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

55597
55613
55477
55421
55746
56217
56376
56314
56617
56899
57377
58143
58697
59135
59342
59360
59797
60276
60686
61184
61610
61926
62452
63074
64264

4694
4588
4607
4243
3915
3840
3892
3886
3457
3556
3388
3304
3356
3392
3620
3599
3218
3081
3086
2830
2695
2617
2369
2087
1674

4662
4535
4255
4316
4394
4141
3925
3870
3960
4002
4222
4079
4020
4039
3852
3917
3852
3824
3693
3528
3388
3404
3279
3505
3724

32241
32364
32657
32905
32708
32431
32291
32252
32113
31496
30752
29976
29169
28388
27821
27407
27026
26281
25520
24916
24183
23285
22422
21072
19212

55

59

64

69

75

83

91
100
110
122
136
152
169
190
212
236
261
292
327
365
408
455
509
569
641

34
36
39
43
47
51
55
60
66
72
78
84
91
98
107
117
128
139
150
162
175
188
202
215
223

88

95
103
112
122
133
146
160
176
194
214
236
260
288
319
352
390
431
477
527
582
643
711
784
864

60345
60259
60147
59732
59736
60140
60358
60301
60184
60577
60900
61599
62222
62717
63174
63194
63277
63649
64100
64379
64712
64998
65330
65731
66579

36937
36935
36951
37264
37148
36622
36271
36182
36139
35570
35052
34139
33280
32525
31780
31441
31006
30244
29362
28606
27746
26878
25903
24791
23159

97282
97194
97099
96996
96884
96762
96629
96483
96323
96147
95953
95738
95502
95242
94954
94635
94283
93893
93462
92986
92458
91876
91232
90522
89738

0.61328
0.61228
0.60960
0.60751
0.60958
0.61274
0.61356
0.61267
0.61408
0.61772
0.62292
0.62964
0.63533
0.64017
0.64259
0.64311
0.64543
0.64961
0.65333
0.65644
0.65958
0.66273
0.66645
0.67280
0.68428

0.37565
0.37572
0.37739
0.37839
0.37513
0.37067
0.36843
0.36776
0.36464
0.35912
0.35185
0.34283
0.33462
0.32699
0.32148
0.31755
0.31146
0.30310
0.29477
0.28656
0.27777
0.26839
0.25778
0.24383
0.22397

0.98893
0.98799
0.98699
0.98589
0.98471
0.98341
0.98199
0.98043
0.97872
0.97684
0.97476
0.97247
0.96995
0.96716
0.96407
0.96066
0.95689
0.95272
0.94810
0.94300
0.93735
0.93112
0.92423
0.91663
0.90825

0.98938
0.98848
0.98751
0.98646
0.98533
0.98408
0.98273
0.98125
0.97962
0.97783
0.97585
0.97367
0.97127
0.96862
0.96569
0.96245
0.95887
0.95491
0.95052
0.94568
0.94031
0.93439
0.92785
0.92062
0.91264

0.96066
0.96145
0.96117
0.96391
0.96660
0.96739
0.96701
0.96695
0.97037
0.96964
0.97107
0.97195
0.97167
0.97144
0.96967
0.96966
0.97251
0.97350
0.97337
0.97518
0.97603
0.97637
0.97797
0.97979
0.98262

0.03889
0.03807
0.03830
0.03551
0.03277
0.03192
0.03224
0.03223
0.02872
0.02935
0.02781
0.02682
0.02696
0.02704
0.02865
0.02847
0.02543
0.02420
0.02408
0.02198
0.02082
0.02013
0.01813
0.01588
0.01257

0.06311
0.06139
0.05758
0.05791
0.05914
0.05653
0.05411
0.05348
0.05478
0.05625
0.06023
0.05974
0.06040
0.06209
0.06061
0.06229
0.06211
0.06322
0.06289
0.06166
0.06106
0.06333
0.06329
0.07069
0.08041

0.93644
0.93812
0.94189
0.94152
0.94023
0.94278
0.94514
0.94569
0.94430
0.94274
0.93865
0.93903
0.93824
0.93640
0.93772
0.93585
0.93582
0.93449
0.93457
0.93550
0.93579
0.93317
0.93282
0.92498
0.91478
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

65896
66817
67791
68115
68322
68305
68368
68304
67811
66485
64616
62816
61037
59249

1365
1603
1515
1625
1354
1439
1118
1008
1039
1141
1109

810

688

432

3347
3417
2989
2716
2709
2608
2528
2296
1725
1307
1232
1307
1222
1164

17315
15041
13435
12014
10708
9235
7931
6551
5647
5195
4910
4509
3898
3232

728

823

928
1039
1155
1288
1426
1584
1750
1911
2066
2223
2398
2578

224
222
220
220
222
219
215
202
187
184
193
203
199
190

951
1045
1148
1259
1378
1506
1641
1786
1937
2095
2259
2427
2597
2767

67988
69243
70234
70780
70831
71031
70912
70896
70600
69537
67791
65849
64123
62259

20885
18680
16644
14950
13639
12061
10674
9049
7559
6685
6336
6020
5318
4586

88874
87923
86877
85729
84470
83093
81586
79945
78159
76222
74127
71868
69441
66845

0.69783
0.70925
0.71706
0.72010
0.72138
0.72179
0.72111
0.71952
0.71260
0.69832
0.67957
0.66092
0.64266
0.64941

0.20119
0.17962
0.16066
0.14538
0.13069
0.11561
0.10029
0.08445
0.07243
0.06621
0.06283
0.05765
0.05036
0.05978

0.89902
0.88887
0.87772
0.86548
0.85207
0.83740
0.82140
0.80397
0.78504
0.76454
0.74240
0.71857
0.69303
0.70918

0.90386
0.89419
0.88355
0.87188
0.85908
0.84506
0.82974
0.81305
0.79489
0.77519
0.75388
0.73091
0.70623
0.67982

0.98461
0.98248
0.98261
0.98117
0.98229
0.98081
0.98206
0.98172
0.98025
0.97806
0.97658
0.97697
0.97594
0.97583

0.01004
0.01157
0.01078
0.01148
0.00955
0.01013
0.00788
0.00711
0.00736
0.00820
0.00818
0.00615
0.00537
0.00347

0.08013
0.09146
0.08979
0.09085
0.09931
0.10810
0.11843
0.12685
0.11411
0.09773
0.09724
0.10859
0.11486
0.12687

0.91452
0.90260
0.90360
0.90181
0.89253
0.88284
0.87151
0.86198
0.87350
0.88853
0.88752
0.87452
0.86644
0.85243

Source: Author’s calculations
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e(x) (state based)

e(X) (working age population

based) e(x) (population based) Inactive Active glotal
Age & &, ol & & grotal &1 P €1 €92

15 40.81 15.43 56.23 40.12 15.17 55.29

16 39.84 1541 55.25 39.17 15.15 54.32 39.93 15.27 37.22 17.99 55.20
17 38.91 15.35 54.26 38.26 15.09 53.35 39.13 15.08 36.32 17.90 54.22
18 38.03 15.25 53.27 37.39 14.99 52.38 38.35 14.88 35.46 17.77 53.23
19 37.18 15.11 52.29 36.56 14.86 51.42 37.61 14.63 34.69 17.56 52.25
20 36.36 14.95 51.31 35.75 14.70 50.45 36.88 14.38 33.96 17.31 51.27
21 35.57 14.75 50.33 34.98 1451 49.49 36.17 14.11 33.24 17.04 50.28
22 34.81 14.53 49.35 34.23 14.29 48.52 35.48 13.82 32.55 16.75 49.30
23 34.08 14.29 48.37 33.51 14.05 47.56 34.83 13.49 31.83 16.49 48.32
24 33.36 14.02 47.39 32.81 13.79 46.60 34.21 13.13 31.13 16.22 47.35
25 32.67 13.74 46.41 32.13 13.51 45.64 33.62 12.75 30.43 15.94 46.37
26 32.00 13.43 45.43 31.47 13.21 44.67 33.03 12.36 29.78 15.61 45.39
27 31.35 13.10 44.46 30.83 12.88 43.71 32.48 11.94 29.13 15.28 44.41
28 30.72 12.76 43.48 30.21 12.54 42.75 31.95 11.49 28.49 14.95 43.44
29 30.11 12.40 42.51 29.60 12.19 41.80 31.41 11.06 27.83 14.64 42.46
30 29.50 12.03 41.53 29.01 11.83 40.84 30.90 10.59 27.16 14.33 41.49
31 28.90 11.66 40.56 28.42 11.46 39.88 30.40 10.12 26.47 14.04 40.51
32 28.31 11.27 39.59 27.84 11.09 38.92 29.90 9.64 25.76 13.78 39.54
33 27.72 10.89 38.61 27.26 10.71 37.97 29.37 9.20 25.07 13.50 38.57
34 27.13 10.51 37.64 26.67 10.34 37.01 28.82 8.78 24.36 13.23 37.60
35 26.53 10.14 36.67 26.09 9.97 36.06 28.26 8.36 23.65 12.98 36.63
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36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

25.93
25.34
24.74
24.15
23.56
22.97
22.38
21.79
21.20
20.61
20.02
19.42
18.82
18.22
17.61
17.00
16.40
15.79
15.18
14.57
13.95
13.33
12.71
12.09
11.46

9.77
9.40
9.02
8.65
8.28
7.91
7.54
7.18
6.81
6.45
6.10
5.75
541
5.08
4.76
4.44
412
3.82
3.51
3.22
2.93
2.66
2.38
2.12
1.87

35.70
34.73
33.77
32.80
31.84
30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.24
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33

25.50
24.91
24.33
23.75
23.17
22.59
22.01
21.42
20.85
20.27
19.68
19.10
18.51
17.91
17.32
16.72
16.12
15.52
14.92
14.32
13.72
13.11
12.50
11.89
11.26

9.60
9.24
8.87
8.51
8.14
7.77
7.41
7.06
6.70
6.34
6.00
5.65
5.32
5.00
4.68
4.36
4.06
3.75
3.46
3.17
2.88
2.61
2.34
2.09
1.84

35.10
34.15
33.20
32.25
31.31
30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
22.91
21.99
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11

27.73
27.17
26.61
26.07
25.50
24.90
24.30
23.70
23.10
22.46
21.83
21.19
20.53
19.88
19.24
18.61
17.99
17.34
16.67
16.01
15.33
14.64
13.93
13.21
12.47

7.93
7.52
7.11
6.69
6.30
5.93
5.58
5.22
4.87
4.56
4.24
3.94
3.66
3.37
3.09
2.79
2.49
2.22
1.97
1.73
151
131
1.12
0.95
0.82

22.94
22.28
21.63
21.01
20.38
19.74
19.12
18.54
17.97
17.39
16.80
16.17
15.55
14.94
14.30
13.69
13.07
12.45
11.83
11.22
10.64
10.09

9.53

9.01

8.44

12.72
12.41
12.10
11.75
11.41
11.10
10.75
10.38
10.00
9.63
9.27
8.96
8.64
8.32
8.02
7.70
7.41
7.11
6.82
6.52
6.20
5.86
5.52
5.16
4.84

35.66
34.69
33.72
32.76
31.80
30.83
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.26
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

10.81
10.15
9.47
8.77
8.06
7.34
6.61
5.86
5.09
4.30
3.49
2.67
1.83
0.96

1.65
1.44
1.25
1.08
0.93
0.79
0.67
0.56
0.46
0.38
0.31
0.23
0.16
0.09

12.46
11.59
10.72
9.86
9.00
8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

10.63
9.98
9.31
8.62
7.93
7.22
6.50
5.76
5.00
4.22
3.43
2.63
1.80
0.94

1.62
1.41
1.23
1.07
0.92
0.78
0.66
0.55
0.46
0.38
0.30
0.23
0.15
0.09

12.25
11.39
10.54
9.69
8.84
8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

11.70
10.90
10.12
9.34
8.56
7.76
6.96
6.15
5.33
4.50
3.66
2.80
1.91
0.98

0.71
0.63
0.55
0.47
0.39
0.33
0.26
0.21
0.17
0.13
0.08
0.04
0.02
0.00

7.81
7.22
6.55
5.92
5.32
4.69
4.02
3.29
2.50
1.82
1.30
0.85
0.43
0.13

4.60
4.32
412
3.88
3.62
3.39
3.21
3.07
3.00
2.80
2.44
2.00
1.49
0.85

12.41
11.54
10.67
9.81
8.94
8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations
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Table A.3: General multistate working life table based on transition rates estimated from Equation 1

123

Estimated

Death

transition rates | rate M(x) (transition rate matrix) P(x) (transition probability matrix) djjwhere i, j =1,2 d; 5 where i =1,2 1(x)
4
Age| M2 HMp1 | 12| m m, m, M| Py P Py Pp | Gy by dy dyy |y dpy a1, Totl
15]0.12879 0.35786 | 0.00023 | 0.12902 -0.35786 -0.12879 0.35809 | 0.89621 0.28777 0.10356 0.71201 |88121 10183 0 0| 23 0 23198327 0 98327
16 10.13006 0.33457|0.00025|0.13031 -0.33457 -0.13006 0.33482|0.89423 0.27144 0.10552 0.72831|78801 9298 2764 7416| 22 3 2588121 10183 98304
17]0.13105 0.31364|0.00028 | 0.13133 -0.31364 -0.13105 0.31392|0.89253 0.25652 0.10719 0.74320|72799 8743 4288 12422 | 23 5 2881565 16714 98279
1810.13176 0.29479|0.00031|0.13207 -0.29479 -0.13176 0.29510|0.89112 0.24290 0.10857 0.75679 | 68693 8369 5141 16018 | 24 7 31|77086 21165 98252
19|0.13217 0.27780|0.00034|0.13251 -0.27780 -0.13217 0.27814|0.89000 0.23047 0.10966 0.76919 |65712 8096 5620 18758 | 25 8 3373834 24387 98221
2010.13229 0.26250 | 0.00037 | 0.13266 -0.26250 -0.13229 0.26287|0.88919 0.21915 0.11045 0.78048 |63428 7879 5885 20959| 26 10 36 | 71333 26854 98187
21/0.13211 0.24869 | 0.00040 | 0.13251 -0.24869 -0.13211 0.24909|0.88866 0.20883 0.11094 0.79077|61596 7690 6022 22804 | 28 12 3969313 28838 98151
2210.13164 0.23623 |0.00042 |0.13206 -0.23623 -0.13164 0.23665|0.88843 0.19946 0.11115 0.80012|60074 7515 6082 24399| 28 13 41|67618 30494 98112
23/0.13088 0.22500|0.00045|0.13133 -0.22500 -0.13088 0.22545|0.88849 0.19093 0.11106 0.80862|58779 7347 6094 25807 | 29 14 44166156 31915 98071
2410.12983 0.21486 | 0.00048 | 0.13031 -0.21486 -0.12983 0.21534|0.88883 0.18319 0.11069 0.81633|57661 7181 6074 27065| 31 16 47164873 33154 98027
25/0.12849 0.20573|0.00050|0.12899 -0.20573 -0.12849 0.20623|0.88945 0.17619 0.11005 0.82331|56689 7014 6034 28194 | 32 17 4963735 34245 97980
2610.12689 0.19751|0.00052 | 0.12741 -0.19751 -0.12689 0.19803|0.89035 0.16986 0.10913 0.82962 | 55845 6845 5980 29210| 33 18 5162723 35208 97931
270.12503 0.19012|0.00055|0.12558 -0.19012 -0.12503 0.19067|0.89150 0.16416 0.10795 0.83530|55117 6674 5919 30116| 34 20 54161826 36055 97880
2810.12292 0.18349(0.00057 | 0.12349 -0.18349 -0.12292 0.18406|0.89290 0.15903 0.10653 0.84040 |54499 6502 5851 30919| 34 21 5561036 36791 97826
290.12057 0.17756 |0.00060 |0.12117 -0.17756 -0.12057 0.17816|0.89453 0.15444 0.10487 0.84496|53985 6329 5779 31619| 36 22 59160350 37421 97771
30(0.11801 0.17228 | 0.00063 | 0.11864 -0.17228 -0.11801 0.17291|0.89638 0.15036 0.10299 0.84901|53571 6155 5706 32219| 38 24 62 | 59764 37949 97713
31/0.11524 0.16760 | 0.00067 | 0.11591 -0.16760 -0.11524 0.16827|0.89844 0.14674 0.10090 0.85258|53257 5981 5631 32717 | 39 26 65|59277 38374 97651
3210.11228 0.16348 | 0.00070 | 0.11298 -0.16348 -0.11228 0.16418|0.90069 0.14358 0.09861 0.85572|53040 5807 5556 33114| 41 27 68 | 58888 38697 97585
33/0.10915 0.15989 |0.00074|0.10989 -0.15989 -0.10915 0.16063|0.90311 0.14083 0.09615 0.85843|52919 5634 5481 33411| 43 29 72158596 38921 97517
3410.10588 0.15679 |0.00079 |0.10667 -0.15679 -0.10588 0.15758|0.90570 0.13848 0.09352 0.86073|52892 5461 5407 33607 | 46 31 7758400 39045 97445
35/0.10247 0.15415|0.00085|0.10332 -0.15415 -0.10247 0.15500|0.90841 0.13652 0.09075 0.86264|52960 5291 5333 33702| 49 33 82158299 39069 97368
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36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.09895
0.09534
0.09165
0.08791
0.08413
0.08034
0.07654
0.07276
0.06902
0.06532
0.06167
0.05811
0.05462
0.05123
0.04794
0.04477
0.04171
0.03877
0.03596
0.03328
0.03073
0.02831
0.02602
0.02386
0.02184

0.15196
0.15021
0.14886
0.14792
0.14737
0.14722
0.14746
0.14809
0.14911
0.15054
0.15239
0.15467
0.15740
0.16061
0.16431
0.16855
0.17335
0.17876
0.18483
0.19162
0.19918
0.20759
0.21692
0.22728
0.23877

0.00091
0.00098
0.00106
0.00115
0.00126
0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967

0.09986
0.09632
0.09271
0.08906
0.08539
0.08172
0.07805
0.07442
0.07085
0.06734
0.06390
0.06058
0.05735
0.05426
0.05130
0.04850
0.04585
0.04337
0.04107
0.03897
0.03705
0.03534
0.03384
0.03256
0.03151

-0.15196
-0.15021
-0.14886
-0.14792
-0.14737
-0.14722
-0.14746
-0.14809
-0.14911
-0.15054
-0.15239
-0.15467
-0.15740
-0.16061
-0.16431
-0.16855
-0.17335
-0.17876
-0.18483
-0.19162
-0.19918
-0.20759
-0.21692
-0.22728
-0.23877

-0.09895
-0.09534
-0.09165
-0.08791
-0.08413
-0.08034
-0.07654
-0.07276
-0.06902
-0.06532
-0.06167
-0.05811
-0.05462
-0.05123
-0.04794
-0.04477
-0.04171
-0.03877
-0.03596
-0.03328
-0.03073
-0.02831
-0.02602
-0.02386
-0.02184

0.15287
0.15119
0.14992
0.14907
0.14863
0.14860
0.14897
0.14975
0.15094
0.15256
0.15462
0.15714
0.16013
0.16364
0.16767
0.17228
0.17749
0.18336
0.18994
0.19731
0.20550
0.21462
0.22474
0.23598
0.24844

0.91125
0.91418
0.91721
0.92030
0.92342
0.92658
0.92975
0.93292
0.93605
0.93914
0.94218
0.94514
0.94801
0.95078
0.95344
0.95597
0.95836
0.96059
0.96268
0.96458
0.96631
0.96784
0.96918
0.97031
0.97123

0.13491
0.13366
0.13275
0.13217
0.13193
0.13201
0.13242
0.13315
0.13422
0.13562
0.13737
0.13947
0.14194
0.14480
0.14808
0.15176
0.15590
0.16052
0.16566
0.17132
0.17758
0.18445
0.19200
0.20028
0.20933

0.08785
0.08484
0.08173
0.07856
0.07532
0.07204
0.06873
0.06542
0.06212
0.05884
0.05560
0.05239
0.04926
0.04620
0.04320
0.04031
0.03751
0.03482
0.03223
0.02975
0.02739
0.02515
0.02303
0.02103
0.01915

0.86418
0.86537
0.86619
0.86667
0.86681
0.86661
0.86608
0.86519
0.86396
0.86237
0.86041
0.85806
0.85532
0.85217
0.84857
0.84451
0.83997
0.83489
0.82925
0.82301
0.81612
0.80854
0.80021
0.79106
0.78105

53119
53370
53710
54138
54651
55248
55925
56681
57509
58407
59369
60389
61461
62576
63726
64900
66088
67277
68453
69601
70705
71747
72709
73571
74315

5121
4953
4786
4621
4458
4295
4134
3975
3817
3659
3503
3348
3193
3040
2888
2736
2586
2439
2292
2147
2004
1864
1728
1594
1465

5260
5188
5117
5045
4974
4903
4831
4757
4683
4605
4526
4442
4354
4262
4164
4060
3949
3830
3704
3569
3426
3274
3113
2945
2769

33697
33591
33387
33083
32683
32186
31596
30914
30142
29285
28346
27328
26238
25080
23862
22591
21274
19921
18542
17146
15745
14351
12976
11631
10330

53

57

62

67

75

82

91
101
112
126
140
158
177
199
224
253
285
321
362
409
461
520
584
657
736

36
38
41
44
47
51
55
59
64
69
73
78
84
89
94
100
105
110
114
118
122
124
126
127
127

88

95
103
111
122
133
146
160
176
194
213
236
261
288
319
353
390
431
476
527
583
644
711
784
863

58293
58380
58558
58826
59183
59626
60151
60756
61438
62192
63012
63895
64831
65815
66838
67890
68960
70037
71107
72157
73171
74131
75021
75823
76516

38993
38818
38544
38173
37705
37140
36482
35730
34889
33959
32945
31849
30676
29431
28121
26750
25327
23860
22359
20833
19293
17750
16216
14704
13226

97286
97197
97102
96999
96888
96766
96632
96486
96326
96151
95957
95744
95507
95246
94958
94640
94287
93897
93467
92991
92463
91881
91237
90526
89742
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.01994
0.01816
0.01651
0.01497
0.01355
0.01223
0.01102
0.00991
0.00888
0.00795
0.00710
0.00632
0.00562
0.00498

0.25150
0.26561
0.28125
0.29861
0.31789
0.33930
0.36312
0.38964
0.41920
0.45221
0.48911
0.53042
0.57675
0.62879

0.01076
0.01196
0.01330
0.01479
0.01645
0.01829
0.02032
0.02259
0.02509
0.02787
0.03095
0.03435
0.03811
0.04227

0.03070
0.03012
0.02981
0.02976
0.03000
0.03052
0.03134
0.03250
0.03397
0.03582
0.03805
0.04067
0.04373
0.04725

-0.25150
-0.26561
-0.28125
-0.29861
-0.31789
-0.33930
-0.36312
-0.38964
-0.41920
-0.45221
-0.48911
-0.53042
-0.57675
-0.62879

-0.01994
-0.01816
-0.01651
-0.01497
-0.01355
-0.01223
-0.01102
-0.00991
-0.00888
-0.00795
-0.00710
-0.00632
-0.00562
-0.00498

0.26226
0.27757
0.29455
0.31340
0.33434
0.35759
0.38344
0.41223
0.44429
0.48008
0.52006
0.56477
0.61486
0.67106

0.97192
0.97238
0.97259
0.97255
0.97224
0.97165
0.97077
0.96957
0.96806
0.96621
0.96399
0.96139
0.95839
0.95495

0.21922
0.23001
0.24179
0.25462
0.26857
0.28376
0.30025
0.31814
0.33753
0.35851
0.38118
0.40563
0.43195
0.46021

0.01738
0.01573
0.01420
0.01277
0.01145
0.01023
0.00911
0.00809
0.00715
0.00631
0.00553
0.00483
0.00421
0.00365

0.77008
0.75810
0.74500
0.73070
0.71511
0.69812
0.67964
0.65953
0.63769
0.61400
0.58834
0.56060
0.53065
0.49839

74919
75364
75630
75699
75553
75176
74557
73683
72548
71148
69482
67552
65367
62934

1340
1219
1104
994
890
792
700
615
536
464
399
340
287
240

2586
2397
2205
2011
1817
1625
1438
1258
1088
929
784
652
536
435

9083
7901
6795
5772
4838
3999
3256
2609
2056
1591
1209

902

659

471

825

921
1027
1142
1268
1402
1545
1698
1857
2024
2196
2373
2551
2728

126
124
121
116
110
104
96
88
80
71
63
54
46
39

951
1045
1148
1258
1378
1506
1641
1786
1937
2095
2259
2427
2597
2768

77084
77505
77762
77835
77710
77370
76801
75995
74941
73636
72077
70265
68205
65903

11795
10423
9121
7899
6766
5728
4791
3956
3223
2592
2056
1608
1241
946

88879
87927
86882
85734
84476
83098
81592
79951
78165
76227
74133
71873
69446
66848

Source: Author’s calculations
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L(x) (for state based expectancies)

e(x) (state based)

e(x) (working age

L(X) | Tow population based) | €(X) (population based) Inactive Active Inactive Active eTOtal
Age L L, Total e & ool I L Lo Lor Lo &1 | & ey
15]0.94810 0.05178 0.99988 1.00000 | 41.67 1457 56.23| 40.97 14.32 55.29
16 0.86287 0.13677 0.99964 | 0.99977|40.73 14.52 55.25| 40.05 14.28 54.32 0.94711 0.05276| 0.13572 0.86416| 40.93 14.27| 38.61 16.60| 55.20
1710.80675 0.19262 0.99937| 0.99951(39.88 14.39 54.26| 39.21 1414 53.35| 0.94626 0.05360| 0.12826 0.87160| 40.25 13.97| 37.82 16.39| 54.22
18|0.76744 0.23163 0.99908 | 0.99923|39.08 14.20 53.28| 38.43 13.96 52.39 0.94556 0.05428 | 0.12145 0.87839 39.59 1365| 37.06 16.18| 53.23
1910.73818 0.26056 0.99875| 0.99892(38.32 13.97 52.29| 37.68 13.74 51.42| 0.94500 0.05483| 0.11524 0.88459| 38.94 13.31| 36.31 15.94| 52.25
2010.71520 0.28320 0.99840| 0.99858|37.60 13.71 51.31| 36.97 13.48 50.45 0.94459 0.05522| 0.10958 0.89024| 38.31 12.96| 3557 15.69| 51.27
21/0.69631 0.30171 0.99801| 0.99821|36.89 13.43 50.33| 36.28 13.21 49.49| 0.94433 0.05547| 0.10442 0.89538| 37.69 12.60| 34.86 1543| 50.29
2210.68025 0.31735 0.99761| 0.99782|36.21 13.14 49.35| 35.61 12.92 48.52 0.94422 0.05557 | 0.09973 0.90006 37.09 1222| 3415 15.15| 49.31
2310.66629 0.33088 0.99717| 0.99740|35.54 12.82 48.37| 3495 1261 47.56| 0.94425 0.05553| 0.09547 0.90431| 36.49 11.83| 3346 1486| 48.33
2410.65398 0.34273 0.99671| 0.99695|34.89 1250 47.39| 34.31 12.29 46.60 0.94442 0.05534| 0.09160 0.90816| 3591 11.43| 3278 1456| 47.35
2510.64305 0.35318 0.99622| 0.99647|34.25 12.16 46.41| 33.68 11.96 45.64| 0.94473 0.05502| 0.08810 0.91165| 35.34 11.03| 3211 14.26| 46.37
2610.63334 0.36238 0.99572| 0.99598|33.62 11.81 4544| 33.06 11.61 44.68 0.94517 0.05457| 0.08493 0.91481| 34.78 10.61| 3146 13.94| 45.39
2710.62476 0.37042 0.99518| 0.99546|33.01 11.45 44.46| 32.45 11.26 43.72 0.94575 0.05398 | 0.08208 0.91765| 34.23 10.19| 30.81 13.61| 44.42
2810.61726 0.37737 0.99463| 0.99491|32.40 11.09 43.48| 31.85 10.90 42.76 0.94645 0.05327| 0.07952 0.92020| 33.68 9.76| 30.16 13.28| 43.44
29/0.61079 0.38326 0.99405| 0.99435|31.79 10.71 4251| 31.26 10.54 41.80 0.94726 0.05244 | 0.07722 0.92248| 33.14 9.33| 29.53 12.94| 42.46
3010.60533 0.38810 0.99344| 0.99375|31.20 10.34 41.53| 30.68 10.16 40.84| 0.94819 0.05149| 0.07518 0.92450| 32.60 8.89| 2889 12.60| 41.49
31/0.60088 0.39191 0.99279| 0.99312|30.61 9.95 4056| 30.10 9.78 39.88| 0.94922 0.05045| 0.07337 0.92629| 32.06 845| 28.27 12.25| 40.52
3210.59741 0.39470 0.99211| 0.99246|30.02 956 39.59| 29.52 9.40 38.92 0.95035 0.04930| 0.07179 0.92786| 31.53 8.02| 2764 11.90| 39.54
3310.59493 0.39646 0.99139| 0.99176|29.44 9.17 38.61| 2895 9.02 37.97| 0.95156 0.04807| 0.07041 0.92922| 30.99 758 27.02 11.55| 38.57
341059342 0.39721 0.99064 | 0.99103|28.86 878 37.64| 2838 8.63 37.01 0.95285 0.04676| 0.06924 0.93036| 30.45 7.15| 26.39 11.20| 37.60
35]0.59288 0.39695 0.98983| 0.99025|28.29 838 36.67| 2781 824 36.06| 0.95420 0.04537| 0.06826 0.93132| 29.91 6.72| 2577 10.85| 36.63




Table A.3 continued

127

36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.59329
0.59464
0.59691
0.60009
0.60415
0.60907
0.61482
0.62137
0.62867
0.63667
0.64533
0.65458
0.66434
0.67455
0.68510
0.69589
0.70681
0.71773
0.72851
0.73900
0.74904
0.75845
0.76705
0.77465
0.78107

0.39567
0.39339
0.39011
0.38584
0.38059
0.37437
0.36720
0.35910
0.35009
0.34021
0.32948
0.31794
0.30565
0.29266
0.27902
0.26482
0.25012
0.23503
0.21964
0.20404
0.18836
0.17271
0.15723
0.14202
0.12723

0.98896
0.98803
0.98702
0.98593
0.98474
0.98344
0.98202
0.98047
0.97876
0.97688
0.97481
0.97252
0.97000
0.96720
0.96412
0.96071
0.95693
0.95276
0.94815
0.94305
0.93740
0.93117
0.92428
0.91668
0.90830

0.98941
0.98851
0.98754
0.98650
0.98536
0.98412
0.98277
0.98128
0.97965
0.97787
0.97589
0.97373
0.97132
0.96867
0.96574
0.96250
0.95891
0.95495
0.95057
0.94573
0.94037
0.93444
0.92789
0.92066
0.91269

27.71
27.14
26.56
25.98
25.40
24.82
24.24
23.65
23.05
22.45
21.84
21.23
20.61
19.98
19.34
18.70
18.04
17.37
16.70
16.01
15.32
14.62
13.90
13.18
12.44

7.99
7.60
7.21
6.82
6.43
6.06
5.68
5.32
4.96
4.61
4.27
3.94
3.63
3.32
3.03
2.75
2.48
2.23
1.99
1.77
1.56
1.37
1.20
1.03
0.89

35.70
34.73
33.77
32.80
31.84
30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.24
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33

27.25
26.68
26.12
25.55
24.98
2441
23.83
23.25
22.67
22.08
21.48
20.88
20.26
19.65
19.02
18.38
17.74
17.08
16.42
15.75
15.06
14.37
13.67
12.96
12.24

7.86
7.47
7.09
6.70
6.33
5.95
5.59
5.23
4.88
4.53
4.20
3.88
3.56
3.26
2.98
2.70
2.44
2.19
1.96
1.74
1.54
1.35
1.18
1.02
0.87

35.10
34.15
33.20
32.25
31.31
30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
22.91
22.00
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11

0.95562
0.95709
0.95860
0.96015
0.96171
0.96329
0.96488
0.96646
0.96803
0.96957
0.97109
0.97257
0.97401
0.97539
0.97672
0.97798
0.97918
0.98030
0.98134
0.98229
0.98315
0.98392
0.98459
0.98516
0.98562

0.04392
0.04242
0.04087
0.03928
0.03766
0.03602
0.03437
0.03271
0.03106
0.02942
0.02780
0.02620
0.02463
0.02310
0.02160
0.02015
0.01875
0.01741
0.01611
0.01488
0.01370
0.01257
0.01152
0.01051
0.00957

0.06745
0.06683
0.06637
0.06609
0.06596
0.06600
0.06621
0.06657
0.06711
0.06781
0.06868
0.06974
0.07097
0.07240
0.07404
0.07588
0.07795
0.08026
0.08283
0.08566
0.08879
0.09223
0.09600
0.10014
0.10466

0.93209
0.93268
0.93310
0.93334
0.93341
0.93331
0.93304
0.93260
0.93198
0.93118
0.93020
0.92903
0.92766
0.92608
0.92428
0.92226
0.91998
0.91744
0.91463
0.91150
0.90806
0.90427
0.90010
0.89553
0.89052

29.36
28.81
28.25
27.68
27.09
26.50
25.90
25.29
24.66
24.01
23.36
22.69
22.00
21.30
20.59
19.86
19.13
18.38
17.62
16.85
16.07
15.28
14.49
13.69
12.88

6.30
5.88
5.48
5.08
4.70
4.33
3.98
3.64
3.31
3.01
2.72
2.44
2.19
1.95
1.73
1.53
1.35
1.18
1.03
0.89
0.77
0.66
0.56
0.48
0.40

25.15
24.53
23.91
23.28
22.65
22.03
21.39
20.76
20.12
19.48
18.84
18.20
17.55
16.90
16.25
15.59
14.94
14.28
13.62
12.96
12.29
11.63
10.97
10.30

9.63

10.51
10.16
9.82
9.48
9.14
8.81
8.48
8.16
7.85
7.54
7.23
6.93
6.64
6.36
6.08
581
554
5.28
5.03
4.78
4.54
431
4.08
3.86
3.65

35.66
34.69
33.72
32.76
31.80
30.84
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.26
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.78609
0.78954
0.79122
0.79096
0.78859
0.78397
0.77698
0.76752
0.75553
0.74096
0.72382
0.70413
0.68195
0.69501

0.11298
0.09938
0.08654
0.07457
0.06353
0.05349
0.04448
0.03651
0.02957
0.02363
0.01863
0.01449
0.01112
0.01421

0.89907
0.88892
0.87777
0.86553
0.85213
0.83746
0.82146
0.80403
0.78509
0.76459
0.74245
0.71862
0.69307
0.70923

0.90391
0.89423
0.88360
0.87193
0.85913
0.84512
0.82980
0.81311
0.79495
0.77524
0.75394
0.73096
0.70628
0.67986

11.70
10.95
10.19
9.42
8.63
7.84
7.04
6.23
541
457
3.72
2.85
1.95
1.02

0.76
0.64
0.53
0.44
0.36
0.29
0.23
0.18
0.14
0.11
0.08
0.05
0.04
0.02

12.46
11.59
10.72
9.86
9.00
8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

11.50
10.76
10.02
9.26
8.49
7.71
6.93
6.13
5.32
4.50
3.66
2.80
1.92
1.01

0.74
0.63
0.52
0.43
0.35
0.29
0.23
0.18
0.14
0.10
0.08
0.05
0.04
0.02

12.25
11.39
10.54
9.69
8.84
8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

0.98596
0.98619
0.98629
0.98628
0.98612
0.98582
0.98539
0.98479
0.98403
0.98311
0.98200
0.98070
0.97919
0.97748

0.00869
0.00786
0.00710
0.00639
0.00573
0.00512
0.00456
0.00404
0.00358
0.00315
0.00277
0.00242
0.00210
0.00182

0.10961
0.11501
0.12090
0.12731
0.13429
0.14188
0.15012
0.15907
0.16876
0.17925
0.19059
0.20282
0.21597
0.23010

0.88504
0.87905
0.87250
0.86535
0.85755
0.84906
0.83982
0.82976
0.81884
0.80700
0.79417
0.78030
0.76532
0.74920

12.07
11.26
10.44
9.62
8.79
7.96
7.13
6.29
5.44
4.59
3.72
2.83
1.92
0.98

0.34
0.28
0.23
0.19
0.15
0.12
0.09
0.07
0.05
0.04
0.02
0.01
0.01
0.00

8.96
8.29
7.62
6.94
6.26
5.58
4.89
4.20
3.50
2.80
2.10
1.41
0.76
0.23

3.44
3.24
3.05
2.86
2.68
2.50
2.33
2.16
2.00
1.83
1.64
1.44
1.16
0.75

12.41
11.54
10.67
9.81
8.94
8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations
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Estimated

Death

transition rates | rate M(x) (transition rate matrix) P(x) (transition probability matrix) |  dijwhere I, j =1,2 d;swhere i =1,2 1(x)
4
Age| M2 My i 12| m, m, MM py Py Py Pp| iy G dy dyp|diy dps a7 1y Toml
15|0.11017 0.42627|0.00023|0.11040 -0.42627 -0.11017 0.42650|0.91292 0.33605 0.08686 0.66372|89764 8540 0 0| 22 0 2298327 0 98327
16 10.11141 0.39758|0.00025|0.11166 -0.39758 -0.11141 0.39783|0.91096 0.31685 0.08878 0.68289|81772 7970 2706 5832| 23 2 25|89764 8540 98305
17]0.11241 0.37179|0.00028 | 0.11269 -0.37179 -0.11241 0.37207|0.90925 0.29925 0.09047 0.70047|76812 7643 4130 9668| 24 4 28 (84478 13802 98280
18|0.11317 0.34858|0.00031|0.11348 -0.34858 -0.11317 0.34889|0.90777 0.28312 0.09191 0.71658 | 73477 7440 4901 12404| 25 5 31/80942 17311 98252
19]0.11369 0.32766 | 0.00034 |0.11403 -0.32766 -0.11369 0.32800|0.90656 0.26834 0.09310 0.73132|71054 7297 5325 14512 | 27 7 33| 78378 19844 98222
2010.11396 0.30880 | 0.00037|0.11433 -0.30880 -0.11396 0.30917 | 0.90558 0.25483 0.09404 0.74480|69167 7183 5558 16244 | 29 8 3776379 21809 98188
21/0.11398 0.29178|0.00040|0.11438 -0.29178 -0.11398 0.29218|0.90488 0.24248 0.09472 0.75712|67617 7078 5680 17737| 30 9 39| 74725 23426 98151
2210.11376 0.27642|0.00042 | 0.11418 -0.27642 -0.11376 0.27684 | 0.90443 0.23121 0.09515 0.76837|66292 6974 5737 19067| 31 10 4173297 24815 98112
2310.11329 0.26255|0.00045|0.11374 -0.26255 -0.11329 0.26300|0.90422 0.22092 0.09533 0.77863 | 65131 6867 5753 20277| 32 12 4472029 26041 98071
2410.11258 0.25002 | 0.00048 | 0.11306 -0.25002 -0.11258 0.25050|0.90426 0.21155 0.09526 0.78797|64097 6752 5742 21388| 34 13 4770884 27143 98027
25/0.11162 0.23871|0.00050|0.11212 -0.23871 -0.11162 0.23921|0.90456 0.20303 0.09494 0.79647 | 63174 6631 5713 22413| 35 14 4969840 28140 97980
2610.11043 0.22850|0.00052 | 0.11095 -0.22850 -0.11043 0.22902|0.90509 0.19529 0.09439 0.80419|62350 6502 5672 23356| 36 15 5168888 29043 97931
27/0.10902 0.21930|0.00055|0.10957 -0.21930 -0.10902 0.21985|0.90585 0.18828 0.09360 0.81118|61617 6367 5622 24221| 38 16 5468022 29859 97880
2810.10739 0.21101 |0.00057 | 0.10796 -0.21101 -0.10739 0.21158|0.90684 0.18194 0.09260 0.81750|60975 6226 5565 25005| 38 17 5567239 30587 97826
290.10556 0.20357 |0.00060|0.10616 -0.20357 -0.10556 0.20417|0.90802 0.17621 0.09138 0.82319|60419 6080 5503 25709| 40 19 5966540 31231 97771
30(0.10353 0.19690 | 0.00063 | 0.10416 -0.19690 -0.10353 0.19753|0.90941 0.17108 0.08995 0.82829|59951 5930 5439 26331 | 42 20 62| 65923 31789 97712
31/0.10132 0.19094 | 0.00067 | 0.10199 -0.19094 -0.10132 0.19161|0.91099 0.16649 0.08835 0.83284 |59569 5777 5371 26868 | 43 21 65|65390 32261 97650
3210.09894 0.18564 | 0.00070 | 0.09964 -0.18564 -0.09894 0.18634|0.91274 0.16241 0.08656 0.83689 |59274 5621 5302 27320| 45 23 68 | 64940 32645 97586
33/0.09640 0.18096 | 0.00074|0.09714 -0.18096 -0.09640 0.18170|0.91466 0.15881 0.08460 0.84045|59065 5463 5231 27686| 48 24 7264576 32941 97517
3410.09373 0.17686 | 0.00079 | 0.09452 -0.17686 -0.09373 0.17765|0.91671 0.15567 0.08249 0.84354|58941 5304 5160 27962| 51 26 7764296 33149 97445
35/0.09093 0.17330|0.00085|0.09178 -0.17330 -0.09093 0.17415]0.91890 0.15295 0.08025 0.84619|58903 5144 5088 28150| 55 28 83|64101 33266 97368
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36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.08802
0.08502
0.08194
0.07881
0.07562
0.07241
0.06918
0.06596
0.06274
0.05956
0.05641
0.05331
0.05027
0.04730
0.04441
0.04161
0.03890
0.03628
0.03377
0.03136
0.02907
0.02688
0.02480
0.02283
0.02097

0.17025
0.16769
0.16560
0.16396
0.16276
0.16199
0.16164
0.16171
0.16220
0.16312
0.16446
0.16625
0.16850
0.17122
0.17443
0.17817
0.18246
0.18735
0.19286
0.19905
0.20597
0.21369
0.22227
0.23180
0.24236

0.00091
0.00098
0.00106
0.00115
0.00126
0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967

0.08893
0.08600
0.08300
0.07996
0.07688
0.07379
0.07069
0.06762
0.06457
0.06158
0.05864
0.05578
0.05300
0.05033
0.04777
0.04534
0.04304
0.04088
0.03888
0.03705
0.03539
0.03391
0.03262
0.03153
0.03064

-0.17025
-0.16769
-0.16560
-0.16396
-0.16276
-0.16199
-0.16164
-0.16171
-0.16220
-0.16312
-0.16446
-0.16625
-0.16850
-0.17122
-0.17443
-0.17817
-0.18246
-0.18735
-0.19286
-0.19905
-0.20597
-0.21369
-0.22227
-0.23180
-0.24236

-0.08802
-0.08502
-0.08194
-0.07881
-0.07562
-0.07241
-0.06918
-0.06596
-0.06274
-0.05956
-0.05641
-0.05331
-0.05027
-0.04730
-0.04441
-0.04161
-0.03890
-0.03628
-0.03377
-0.03136
-0.02907
-0.02688
-0.02480
-0.02283
-0.02097

0.17116
0.16867
0.16666
0.16511
0.16402
0.16337
0.16315
0.16337
0.16403
0.16514
0.16669
0.16872
0.17123
0.17425
0.17779
0.18190
0.18660
0.19195
0.19797
0.20474
0.21229
0.22072
0.23009
0.24050
0.25203

0.92120
0.92361
0.92610
0.92865
0.93125
0.93389
0.93655
0.93922
0.94187
0.94449
0.94708
0.94961
0.95208
0.95445
0.95674
0.95892
0.96098
0.96292
0.96472
0.96635
0.96785
0.96917
0.97030
0.97125
0.97201

0.15065
0.14875
0.14722
0.14605
0.14525
0.14480
0.14471
0.14496
0.14555
0.14649
0.14779
0.14946
0.15149
0.15391
0.15673
0.15997
0.16364
0.16777
0.17239
0.17752
0.18321
0.18948
0.19638
0.20394
0.21223

0.07789
0.07541
0.07284
0.07020
0.06749
0.06473
0.06194
0.05912
0.05630
0.05349
0.05069
0.04793
0.04520
0.04252
0.03991
0.03736
0.03489
0.03249
0.03019
0.02797
0.02585
0.02383
0.02191
0.02009
0.01837

0.84844
0.85027
0.85173
0.85279
0.85349
0.85382
0.85379
0.85338
0.85262
0.85149
0.84998
0.84808
0.84579
0.84307
0.83992
0.83631
0.83223
0.82764
0.82252
0.81680
0.81049
0.80351
0.79583
0.78740
0.77815

58948
59078
59290
59582
59952
60398
60918
61508
62164
62882
63657
64483
65353
66260
67196
68151
69115
70076
71022
71938
72811
73626
74364
75010
75546

4984
4824
4664
4504
4345
4187
4029
3872
3716
3561
3407
3255
3103
2952
2803
2655
2509
2365
2223
2082
1945
1811
1679
1552
1428

5016
4943
4870
4796
4722
4647
4571
4493
4414
4332
4247
4160
4069
3974
3875
3770
3660
3544
3421
3292
3157
3015
2866
2711
2551

28248
28256
28175
28004
27745
27399
26967
26451
25854
25179
24428
23606
22718
21769
20764
19709
18612
17481
16323
15148
13965
12784
11615
10468

9353

58

63

68

74

81

89

98
109
121
134
150
167
187
210
236
264
297
334
375
423
474
532
597
669
748

30
33
35
38
4
44
48
51
56
60
64
69
73
78
83
88
92
97
101
105
109
112
114
115
116

89

95
103
112
122
133
146
160
177
194
214
236
260
288
319
352
390
431
476
528
583
643
711
784
863

63991
63964
64021
64159
64378
64674
65045
65488
66001
66578
67214
67905
68643
69423
70235
71071
71921
72774
73619
74443
75230
75968
76640
77230
77721

33294
33232
33080
32838
32508
32090
31586
30996
30323
29570
28740
27835
26861
25821
24721
23566
22364
21121
19845
18546
17231
15910
14595
13294
12019

97284
97196
97101
96998
96886
96764
96630
96484
96324
96148
95954
95740
95504
95244
94956
94637
94285
93896
93465
92989
92461
91878
91235
90524
89740
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.01923
0.01758
0.01605
0.01462
0.01328
0.01204
0.01089
0.00984
0.00886
0.00796
0.00714
0.00639
0.00571
0.00509

0.25407
0.26703
0.28139
0.29729
0.31490
0.33442
0.35608
0.38013
0.40685
0.43658
0.46971
0.50666
0.54794
0.59413

0.01076
0.01196
0.01330
0.01479
0.01645
0.01829
0.02032
0.02259
0.02509
0.02787
0.03095
0.03435
0.03811
0.04227

0.02999
0.02954
0.02935
0.02941
0.02973
0.03033
0.03121
0.03243
0.03395
0.03583
0.03809
0.04074
0.04382
0.04736

-0.25407
-0.26703
-0.28139
-0.29729
-0.31490
-0.33442
-0.35608
-0.38013
-0.40685
-0.43658
-0.46971
-0.50666
-0.54794
-0.59413

-0.01923
-0.01758
-0.01605
-0.01462
-0.01328
-0.01204
-0.01089
-0.00984
-0.00886
-0.00796
-0.00714
-0.00639
-0.00571
-0.00509

0.26483
0.27899
0.29469
0.31208
0.33135
0.35271
0.37640
0.40272
0.43194
0.46445
0.50066
0.54101
0.58605
0.63640

0.97256
0.97289
0.97299
0.97285
0.97244
0.97178
0.97085
0.96960
0.96806
0.96616
0.96391
0.96130
0.95828
0.95483

0.22129
0.23117
0.24195
0.25367
0.26642
0.28027
0.29531
0.31160
0.32924
0.34831
0.36889
0.39107
0.41493
0.44053

0.01674
0.01522
0.01380
0.01247
0.01124
0.01009
0.00904
0.00806
0.00717
0.00635
0.00561
0.00494
0.00432
0.00377

0.76801
0.75694
0.74484
0.73165
0.71726
0.70160
0.68457
0.66606
0.64598
0.62420
0.60063
0.57516
0.54767
0.51807

75953 1307
76215 1192
76313 1082

76230
75948
75455
74738
73785
72589
71143
69445
67497
65301
62867

977
878
784
696
614
538
468
404
347
294
248

2386
2216
2044
1871
1698
1527
1360
1199
1046
902
769
648
539
443

8279
7257
6293
5396
4571
3823
3153
2564
2053
1617
1252

953

712

521

836

931
1036
1150
1275
1408
1549
1700
1858
2024
2196
2371
2549
2726

115
114
112
108
104
99
93
86
79
71
64
56
49
42

951
1045
1148
1258
1379
1506
1641
1785
1936
2096
2260
2427
2597
2767

78096
78339
78431
78357
78101
77646
76982
76098
74985
73636
72046
70214
68145
65841

10780
9587
8449
7375
6373
5449
4607
3849
3178
2590
2085
1656
1299
1006

88877
87926
86880
85732
84474
83095
81589
79948
78162
76226
74130
71870
69444
66846

Source: Author’s calculations
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L(x) (for state based expectancies)

e(x) (state based)

e(x) (working age

e(X) (population

L() | Tow population based) based) Inactive Active Inactive Active grotal
Age L L, Total e & ool e ey ol 1y L1 Lo Loo| &1 ep| &1 &y
1510.95646 0.04343 0.99989| 1.00000|43.74 1250 56.23(43.00 12.29 55.29
16|0.88604 0.11361 0.99965| 0.99978 |42.79 12.46 55.25(42.07 12.25 54.32|0.95548 0.04439| 0.15843 0.84145 42.94 12.27 40.81 14.39 55.20
1710.84117 0.15821 0.99938 | 0.99952 (4191 12.35 54.26(41.21 12.14 53.35|0.95462 0.04524| 0.14963 0.85023 42.19 12.03 39.95 14.26 54.22
180.81015 0.18893 0.99908 | 0.99924 (41.08 12.19 53.28(40.40 11.99 52.38|0.95389 0.04596| 0.14156 0.85829 41.46 11.77 39.11 14.12 53.23
19]0.78695 0.21181 0.99876 | 0.99893 (40.29 12.01 52.29(39.61 11.81 51.42|0.95328 0.04655| 0.13417 0.86566| 40.74 11.50 38.29 13.96 52.25
2010.76837 0.23003 0.99840| 0.99859|39.51 11.80 51.31|38.85 11.60 50.45|0.95279 0.04702| 0.12741 0.87240 40.04 11.22 37.48 13.79 51.27
21/0.75270 0.24531 0.99801| 0.99821|38.76 11.57 50.33|38.11 11.38 49.49|0.95244 0.04736| 0.12124 0.87856 39.36 10.93 36.68 13.60 50.28
2210.73900 0.25861 0.99760| 0.99781|38.02 11.33 49.35|37.38 11.14 4852|0.95221 0.04758| 0.11560 0.88419 38.68 10.62 35.90 13.40 49.30
2310.72672 0.27045 0.99717| 0.99740|37.29 11.08 48.37|36.67 10.89 47.56|0.95211 0.04767| 0.11046 0.88931 38.02 10.31 35.14 13.19 48.32
24 10.71559 0.28112 0.99671| 0.99695|36.58 10.81 47.39|35.97 10.63 46.60|0.95213 0.04763| 0.10578 0.89398 37.37 9.98 34.38 12.96 47.35
2510.70544 0.29078 0.99622 | 0.99647 | 35.88 10.53 46.41|35.28 10.36 45.64|0.95228 0.04747| 0.10151 0.89824| 36.73 9.64 33.64 12.73 46.37
2610.69619 0.29952 0.99571| 0.99597 | 35.19 10.25 45.44|34.60 10.08 44.68|0.95255 0.04719| 0.09765 0.90209 36.10 9.29 3291 12.49 45.39
2710.68781 0.30737 0.99518 | 0.99545|3451 9.95 4446|3393 9.78 43.72]0.95292 0.04680| 0.09414  0.90559 35.47 8.94 32.18 12.23 44.42
2810.68027 0.31435 0.99462 | 0.99491|33.84 9.65 43.48|33.27 949 42.76|0.95342 0.04630| 0.09097 0.90875 34.86 8.58 31.47 11.97 43.44
2910.67358 0.32046 0.99405| 0.99434|33.17 9.34 4251|32.62 9.18 41.80|0.95401 0.04569| 0.08811 0.91159 34.25 8.22 30.76 11.70 42.46
30/0.66773 0.32570 0.99343| 0.99375|32.51 9.02 41.53|31.97 8.87 40.84|0.95471 0.04498| 0.08554 0.91415 33.64 7.85 30.06 11.43 41.49
31|0.66274 0.33005 0.99279| 0.99312|31.86 8.70 40.56|31.33 855 39.88|0.95549 0.04417| 0.08325 0.91642 33.04 7.48 29.36 11.15 40.51
32/0.65860 0.33351 0.99211| 0.99246 |31.21 8.37 39.59|30.69 8.23 38.92|0.95637 0.04328| 0.08121 0.91844 32.44 7.11 28.67 10.87 39.54
33|0.65532 0.33607 0.99140| 0.99176|30.57 8.04 38.61|30.06 7.91 37.97|0.95733 0.04230| 0.07941 0.92022 31.83 6.73 27.98 10.58 38.57
3410.65291 0.33772 0.99064 | 0.99103|29.93 7.71 37.64|29.43 758 37.01|0.95836 0.04125| 0.07783 0.92177 31.23 6.36 27.30 10.30 37.60
35|0.65136 0.33846 0.98982 | 0.99024|29.30 7.37 36.67|28.81 7.25 36.06|0.95945 0.04012| 0.07648 0.92310 30.63 6.00 26.62 10.01 36.63
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36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.65066
0.65081
0.65181
0.65362
0.65624
0.65963
0.66377
0.66863
0.67417
0.68034
0.68709
0.69435
0.70207
0.71017
0.71855
0.72712
0.73578
0.74442
0.75291
0.76110
0.76885
0.77603
0.78244
0.78794
0.79234

0.33829
0.33720
0.33520
0.33229
0.32848
0.32379
0.31823
0.31181
0.30456
0.29651
0.28769
0.27813
0.26789
0.25701
0.24555
0.23356
0.22113
0.20832
0.19522
0.18193
0.16852
0.15512
0.14181
0.12872
0.11594

0.98895
0.98801
0.98700
0.98591
0.98472
0.98342
0.98200
0.98045
0.97873
0.97685
0.97477
0.97249
0.96997
0.96718
0.96409
0.96068
0.95691
0.95274
0.94813
0.94302
0.93738
0.93114
0.92426
0.91666
0.90828

0.98940
0.98850
0.98753
0.98648
0.98534
0.98410
0.98274
0.98126
0.97963
0.97784
0.97586
0.97368
0.97129
0.96864
0.96571
0.96247
0.95889
0.95493
0.95055
0.94571
0.94034
0.93441
0.92787
0.92064
0.91267

28.66
28.03
27.40
26.77
26.14
25.50
24.87
24.23
23.59
22.94
22.29
21.63
20.97
20.30
19.63
18.95
18.26
17.57
16.87
16.16
15.44
14.71
13.98
13.24
12.49

7.04
6.70
6.37
6.03
5.70
5.38
5.05
4.74
4.43
412
3.83
3.54
3.26
3.00
2.74
2.49
2.26
2.04
1.83
1.63
1.45
1.27
1.12
0.97
0.84

35.70
34.73
33.77
32.80
31.84
30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.24
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33

28.19
27.56
26.94
26.32
25.70
25.08
24.45
23.82
23.19
22.56
21.92
21.27
20.62
19.96
19.30
18.63
17.96
17.27
16.58
15.89
15.18
14.47
13.75
13.02
12.28

6.92
6.59
6.26
5.93
5.61
5.29
4.97
4.66
4.35
4.05
3.76
3.48
3.21
2.95
2.69
2.45
2.22
2.00
1.80
1.60
1.42
1.25
1.10
0.95
0.82

35.10
34.15
33.20
32.25
31.31
30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
2291
22.00
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11

0.96060
0.96180
0.96305
0.96432
0.96563
0.96694
0.96828
0.96961
0.97093
0.97225
0.97354
0.97480
0.97604
0.97722
0.97837
0.97946
0.98049
0.98146
0.98236
0.98317
0.98392
0.98458
0.98515
0.98562
0.98601

0.03894
0.03771
0.03642
0.03510
0.03374
0.03237
0.03097
0.02956
0.02815
0.02674
0.02534
0.02396
0.02260
0.02126
0.01995
0.01868
0.01744
0.01625
0.01510
0.01399
0.01293
0.01192
0.01096
0.01005
0.00918

0.07533
0.07437
0.07361
0.07303
0.07263
0.07240
0.07235
0.07248
0.07277
0.07325
0.07390
0.07473
0.07575
0.07696
0.07837
0.07998
0.08182
0.08388
0.08620
0.08876
0.09160
0.09474
0.09819
0.10197
0.10611

0.92422
0.92514
0.92586
0.92640
0.92674
0.92691
0.92689
0.92669
0.92631
0.92574
0.92499
0.92404
0.92289
0.92153
0.91996
0.91816
0.91612
0.91382
0.91126
0.90840
0.90525
0.90176
0.89791
0.89370
0.88907

30.02
29.41
28.80
28.18
27.55
26.91
26.26
25.60
24.93
24.26
23.57
22.87
22.15
21.43
20.70
19.95
19.20
18.43
17.66
16.88
16.09
15.30
14.50
13.70
12.89

5.63
5.28
4.93
4.58
4.25
3.93
3.62
3.32
3.03
2.76
2.51
2.26
2.04
1.82
1.63
1.45
1.28
1.12
0.99
0.86
0.74
0.64
0.55
0.47
0.40

25.94
25.26
24.59
23.91
23.23
22.56
21.88
21.20
20.53
19.85
19.17
18.49
17.81
17.13
16.45
15.77
15.09
14.41
13.73
13.04
12.36
11.68
11.00
10.32

9.64

9.72
9.43
9.14
8.85
8.56
8.28
8.00
7.72
7.44
7.17
6.90
6.64
6.38
6.12
5.87
5.63
5.39
5.15
4.92
4.70
4.47
4.26
4.05
3.84
3.64

35.66
34.69
33.72
32.76
31.80
30.84
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.26
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.79548
0.79719
0.79728
0.79560
0.79198
0.78630
0.77843
0.76827
0.75574
0.74080
0.72340
0.70357
0.68132
0.69451

0.10357
0.09171
0.08047
0.06991
0.06012
0.05113
0.04300
0.03573
0.02933
0.02377
0.01902
0.01503
0.01172
0.01469

0.89905
0.88890
0.87775
0.86551
0.85210
0.83743
0.82143
0.80400
0.78507
0.76457
0.74242
0.71859
0.69305
0.70920

0.90389
0.89422
0.88358
0.87191
0.85911
0.84509
0.82977
0.81308
0.79492
0.77523
0.75391
0.73093
0.70625
0.67984

11.74
10.98
10.21
9.43
8.64
7.85
7.05
6.23
541
4.57
3.72
2.84
1.95
1.02

0.72
0.61
0.51
0.43
0.35
0.29
0.23
0.18
0.14
0.11
0.08
0.06
0.04
0.02

12.46
11.59
10.72
9.86
9.00
8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

11.54
10.79
10.03
9.27
8.50
7.72
6.93
6.13
5.32
4.49
3.66
2.80
1.92
1.00

0.71
0.60
0.51
0.42
0.35
0.28
0.23
0.18
0.14
0.11
0.08
0.06
0.04
0.02

12.25
11.39
10.54
9.69
8.84
8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

0.98628
0.98645
0.98650
0.98643
0.98622
0.98589
0.98542
0.98480
0.98403
0.98308
0.98195
0.98065
0.97914
0.97742

0.00837
0.00761
0.00690
0.00624
0.00562
0.00505
0.00452
0.00403
0.00358
0.00318
0.00280
0.00247
0.00216
0.00188

0.11064
0.11558
0.12097
0.12683
0.13321
0.14014
0.14766
0.15580
0.16462
0.17415
0.18444
0.19553
0.20746
0.22026

0.88401
0.87847
0.87242
0.86582
0.85863
0.85080
0.84229
0.83303
0.82299
0.81210
0.80032
0.78758
0.77384
0.75904

12.07
11.26
10.44
9.62
8.79
7.96
7.13
6.29
5.44
4.58
3.71
2.83
1.92
0.98

0.33
0.28
0.23
0.19
0.15
0.12
0.10
0.07
0.05
0.04
0.03
0.02
0.01
0.00

8.96
8.28
7.60
6.91
6.23
5.54
4.84
4.15
3.45
2.75
2.05
1.37
0.73
0.22

3.45
3.26
3.07
2.89
2.72
2.55
2.38
221
2.05
1.88
1.69
1.48
1.19
0.76

12.41
11.54
10.67
9.81
8.94
8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations
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Estimated

Death

transition rates | rate M(x) (transition rate matrix) P(X) (transition probability matrix) djj where i, j =1,2 d; 5 where i =1,2 1(x)
4
Age| M2 My i 12| m, m, Mo m| py Py Py Pp| Gy Oy dy dyp| iy dyy 0| 1, To
20/0.18707 0.21383|0.00037|0.18744 -0.21383 -0.18707 0.21420|0.84385 0.17807 0.15579 0.82156 | 50958 9408 6731 31057 22 14 36| 60388 37802 98190
2110.18711 0.20205 | 0.00040 | 0.18751 -0.20205 -0.18711 0.20245|0.84302 0.16908 0.15658 0.83052| 48634 9033 6842 33606 23 16 3957690 40464 98154
2210.18675 0.19141|0.00042|0.18717 -0.19141 -0.18675 0.19183|0.84259 0.16092 0.15699 0.83866 | 46743 8709 6861 35760 23 18 4155475 42639 98115
2310.18597 0.18180|0.00045|0.18642 -0.18180 -0.18597 0.18225|0.84253 0.15350 0.15702 0.84605| 45163 8417 6826 37623 24 20 44153605 44469 98074
2410.18480 0.17313|0.00048 |0.18528 -0.17313 -0.18480 0.17361|0.84284 0.14678 0.15668 0.85274| 43819 8146 6758 39260 25 22 4751989 46040 98030
2510.18323 0.16530|0.00050 | 0.18373 -0.16530 -0.18323 0.16580 | 0.84353 0.14070 0.15597 0.85880| 42663 7888 6670 40712 25 24 49 | 50577 47406 97983
26|0.18129 0.15823|0.00052 |0.18181 -0.15823 -0.18129 0.15875|0.84458 0.13520 0.15490 0.86428 | 41666 7642 6571 42005 26 25 51|49333 48601 97934
2710.17897 0.15185|0.00055|0.17952 -0.15185 -0.17897 0.15240|0.84596 0.13024 0.15348 0.86922| 40806 7404 6466 43153 27 27 5448236 49646 97883
28/0.17629 0.14612|0.00057 |0.17686 -0.14612 -0.17629 0.14669 |0.84769 0.12577 0.15174 0.87367| 40072 7173 6358 44170 27 29 55|47272 50557 97829
2910.17328 0.14096 | 0.00060 | 0.17388 -0.14096 -0.17328 0.14156 | 0.84973 0.12175 0.14967 0.87765| 39453 6949 6251 45061 28 31 5946430 51343 97774
30/0.16995 0.13634 | 0.00063 | 0.17058 -0.13634 -0.16995 0.13697|0.85208 0.11816 0.14729 0.88120| 38944 6732 6146 45832 29 33 62| 45705 52010 97715
3110.16632 0.13222|0.00067 | 0.16699 -0.13222 -0.16632 0.13289|0.85471 0.11498 0.14463 0.88436| 38538 6521 6043 46485 30 35 65| 45090 52563 97653
32/0.16241 0.12855|0.00070|0.16311 -0.12855 -0.16241 0.12925|0.85761 0.11215 0.14169 0.88715| 38234 6317 5945 47024 31 37 68 | 44582 53006 97588
3310.15825 0.12531|0.00074 | 0.15899 -0.12531 -0.15825 0.12605 | 0.86076 0.10968 0.13850 0.88958 | 38027 6119 5850 47451 33 39 7244179 53341 97520
3410.15386 0.12247|0.00079 | 0.15465 -0.12247 -0.15386 0.12326|0.86413 0.10753 0.13508 0.89169 | 37916 5927 5760 47768 34 42 76|43878 53570 97448
35(0.14926 0.12000 | 0.00085 | 0.15011 -0.12000 -0.14926 0.12085|0.86770 0.10568 0.13145 0.89347| 37898 5741 5674 47974 37 46 83143676 53695 97371
36|0.14449 0.11789|0.00091 | 0.14540 -0.11789 -0.14449 0.11880|0.87147 0.10413 0.12763 0.89496 | 37972 5561 5594 48073 39 49 88|43572 53716 97288
3710.13957 0.11612|0.00098 | 0.14055 -0.11612 -0.13957 0.11710|0.87539 0.10286 0.12363 0.89616| 38137 5386 5517 48065 43 53 9543566 53634 97200
380.13452 0.11467 | 0.00106 | 0.13558 -0.11467 -0.13452 0.11573|0.87945 0.10187 0.11949 0.89707| 38391 5216 5445 47949 46 57 103 | 43654 53451 97105
3910.12936 0.11354|0.001150.13051 -0.11354 -0.12936 0.11469 |0.88362 0.10113 0.11523 0.89772| 38735 5051 5377 47728 51 61 111 {43836 53165 97002
40(0.12414 0.11271|0.00126 | 0.12540 -0.11271 -0.12414 0.11397|0.88788 0.10065 0.11086 0.89809 | 39165 4890 5312 47400 56 66 122144111 52779 96890
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4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

0.11887
0.11357
0.10827
0.10300
0.09777
0.09260
0.08751
0.08253
0.07765
0.07291
0.06831
0.06385
0.05956
0.05544
0.05149
0.04771
0.04412
0.04071
0.03748
0.03443
0.03156
0.02887
0.02635
0.02399
0.02180

0.11217
0.11193
0.11198
0.11232
0.11295
0.11389
0.11512
0.11668
0.11856
0.12079
0.12338
0.12635
0.12973
0.13355
0.13783
0.14263
0.14797
0.15391
0.16051
0.16783
0.17594
0.18491
0.19485
0.20586
0.21806

0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967
0.01076
0.01196
0.01330
0.01479
0.01645

0.12025
0.11508
0.10993
0.10483
0.09979
0.09483
0.08998
0.08526
0.08068
0.07627
0.07204
0.06799
0.06416
0.06055
0.05718
0.05403
0.05115
0.04853
0.04618
0.04410
0.04232
0.04083
0.03965
0.03878
0.03825

-0.11217
-0.11193
-0.11198
-0.11232
-0.11295
-0.11389
-0.11512
-0.11668
-0.11856
-0.12079
-0.12338
-0.12635
-0.12973
-0.13355
-0.13783
-0.14263
-0.14797
-0.15391
-0.16051
-0.16783
-0.17594
-0.18491
-0.19485
-0.20586
-0.21806

-0.11887
-0.11357
-0.10827
-0.10300
-0.09777
-0.09260
-0.08751
-0.08253
-0.07765
-0.07291
-0.06831
-0.06385
-0.05956
-0.05544
-0.05149
-0.04771
-0.04412
-0.04071
-0.03748
-0.03443
-0.03156
-0.02887
-0.02635
-0.02399
-0.02180

0.11355
0.11344
0.11364
0.11415
0.11497
0.11612
0.11759
0.11941
0.12159
0.12415
0.12711
0.13049
0.13433
0.13866
0.14352
0.14895
0.15500
0.16173
0.16921
0.17750
0.18670
0.19687
0.20815
0.22065
0.23451

0.89221
0.89658
0.90096
0.90535
0.90971
0.91402
0.91826
0.92242
0.92647
0.93039
0.93416
0.93779
0.94124
0.94450
0.94755
0.95039
0.95301
0.95539
0.95752
0.95939
0.96100
0.96233
0.96337
0.96410
0.96451

0.10043
0.10045
0.10071
0.10123
0.10199
0.10301
0.10429
0.10583
0.10766
0.10977
0.11219
0.11493
0.11800
0.12142
0.12523
0.12945
0.13411
0.13923
0.14485
0.15102
0.15778
0.16517
0.17326
0.18208
0.19171

0.10642
0.10191
0.09738
0.09283
0.08827
0.08376
0.07928
0.07485
0.07051
0.06625
0.06211
0.05808
0.05417
0.05041
0.04678
0.04331
0.03998
0.03682
0.03382
0.03098
0.02830
0.02578
0.02342
0.02122
0.01917

0.89819
0.89805
0.89763
0.89695
0.89599
0.89476
0.89324
0.89144
0.88931
0.88688
0.88409
0.88094
0.87741
0.87348
0.86910
0.86425
0.85889
0.85299
0.84649
0.83936
0.83152
0.82294
0.81353
0.80324
0.79198

39683
40287
40976
41749
42603
43538
44550
45637
46795
48019
49303
50640
52023
53441
54882
56333
57781
59208
60594
61920
63163
64299
65303
66149
66808

4733
4579
4429
4281
4134
3990
3846
3703
3562
3420
3278
3136
2994
2852
2709
2567
2424
2282
2140
1999
1860
1723
1588
1456
1328

5251
5193
5137
5083
5030
4978
4925
4872
4817
4758
4697
4630
4558
4479
4392
4296
4191
4075
3947
3806
3653
3487
3309
3118
2916

46967
46429
45787
45041
44192
43240
42187
41036
39788
38446
37013
35494
33894
32221
30482
28686
26843
24964
23064
21155
19253
17375
15537
13755
12047

61
68
75
84
95
106
119
135
153
173
197
223
254
288
329
373
424
483
548
621
703
794
896
1007
1130

72

78

85

92
100
108
117
125
136
145
156
166
177
188
199
209
219
228
236
243
248
251
252
251
248

133
146
160
176
194
214
236
260
288
319
352
390
431
476
528
583
643
711
784
864
951
1045
1148
1258
1379

44478
44935
45481
46113
46832
47634
48516
49476
50509
51612
52777
53999
55270
56581
57920
59274
60630
61972
63283
64541
65726
66816
67786
68612
69266

52291
51700
51009
50216
49322
48326
47229
46034
44740
43349
41865
40290
38630
36889
35073
33191
31253
29267
27246
25204
23154
21113
19098
17124
15211

96768
96635
96489
96329
96153
95959
95746
95509
95249
94961
94642
94290
93900
93469
92993
92465
91883
91240
90529
89745
88881
87929
86884
85736
84478
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66
67
68
69
70
71
72
73
74

0.01977
0.01788
0.01615
0.01454
0.01307
0.01172
0.01049
0.00937
0.00835

0.23158
0.24657
0.26322
0.28173
0.30232
0.32526
0.35085
0.37943
0.41141

0.01829
0.02032
0.02259
0.02509
0.02787
0.03095
0.03435
0.03811
0.04227

0.03806
0.03820
0.03874
0.03963
0.04094
0.04267
0.04484
0.04748
0.05062

-0.23158
-0.24657
-0.26322
-0.28173
-0.30232
-0.32526
-0.35085
-0.37943
-0.41141

-0.01977
-0.01788
-0.01615
-0.01454
-0.01307
-0.01172
-0.01049
-0.00937
-0.00835

0.24987
0.26689
0.28581
0.30682
0.33019
0.35621
0.38520
0.41754
0.45368

0.96461
0.96439
0.96379
0.96284
0.96151
0.95977
0.95762
0.95502
0.95196

0.20222
0.21367
0.22614
0.23972
0.25449
0.27053
0.28795
0.30684
0.32729

0.01726
0.01550
0.01387
0.01237
0.01101
0.00975
0.00861
0.00757
0.00664

0.77966
0.76621
0.75152
0.73550
0.71803
0.69899
0.67828
0.65576
0.63132

67257
67470
67422
67094
66466
65526
64267
62686
60787

1203
1084
970
862
761
666
578
497
424

2705
2485
2260
2033
1807
1585
1371
1168

980

10428
8912
7512
6239
5099
4096
3230
2497
1890

1264
1407
1563
1727
1900
2081
2266
2455
2644

242
234
223
210
195
179
161
142
124

1506
1641
1786
1937
2095
2260
2427
2597
2768

69725
69962
69955
69683
69127
68273
67112
65639
63855

13374
11631
9996
8482
7101
5860
4761
3808
2994

83099
81593
79951
78165
76228
74133
71873
69446
66849

Source: Author’s calculations
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L(x) (for state based expectancies)

e(x) (state based)

e(x) (working age

e(X) (population

LX) I | population based) based) Inactive Active Inactive Active grotal
Age L L, Total e e ool e ey Goall L Ly Ly Ly e ep| ey ey
20|0.60043 0.39799 0.99842|0.99861 |30.80 20.52 51.31|30.28 20.17 50.45|0.92192 0.07789|0.08904 0.91078 31.79 19.48|29.13 22.13| 51.27
2110.57545 0.42259 0.99804 |0.99824 |30.20 20.12 50.33|29.70 19.79 49.49|0.92151 0.07829|0.08454 0.91526 31.30 18.98|28.57 21.72| 50.29
2210.55468 0.44295 0.99763|0.99784|29.64 19.71 49.35|29.14 19.38 48.52|0.92130 0.07849|0.08046 0.91933 30.84 18.47|28.02 21.29| 49.31
2310.53695 0.46025 0.99720|0.99742|29.10 19.27 48.37|28.61 1895 47.56|0.92126 0.07851|0.07675 0.92302 30.38 17.94|27.48 20.84| 48.33
2410.52156 0.47518 0.99674|0.99697 | 28.57 18.82 47.39|28.09 1850 46.60|0.92142 0.07834|0.07339 0.92637 29.94 17.40(26.96 20.39| 47.35
2510.50805 0.48820 0.99625|0.99650 | 28.06 18.35 46.41|27.59 18.04 45.64|0.92176 0.07799|0.07035 0.92940 29.52 16.85|26.45 19.92| 46.37
260.49615 0.49959 0.99574|0.99600 |27.57 17.87 45.44|27.10 1757 44.68|0.92229 0.07745|0.06760 0.93214 29.10 16.29|25.95 19.45| 45.39
2710.48567 0.50954 0.99521|0.99548 |27.08 17.38 44.46|26.63 17.09 43.72|0.92298 0.07674|0.06512 0.93461 28.70 15.72|25.45 18.96| 44.42
2810.47648 0.51817 0.99465|0.99493|26.61 16.88 43.48|26.16 16.59 42.76|0.92385 0.07587|0.06288 0.93683 28.30 15.14|24.97 18.47| 43.44
2910.46851 0.52556 0.99407|0.99437 | 26.14 16.36 42.51|25.71 16.09 41.80|0.92487 0.07483|0.06088 0.93882 27.92 1455|2448 17.98| 42.46
30|0.46170 0.53176 0.99346 | 0.99377 |25.69 15.85 41.53|25.26 1558 40.84|0.92604 0.07364 | 0.05908 0.94060 2754 13.95|24.01 17.48| 41.49
31|0.45599 0.53683 0.99281|0.99314 |25.24 15.32 40.56|24.82 15.06 39.88|0.92735 0.07231|0.05749 0.94218 27.16 13.35|23.54 16.98| 40.52
3210.45135 0.54078 0.99214|0.99248 |24.80 14.79 39.59|24.38 14.54 38.92|0.92880 0.07085|0.05608 0.94357 26.79 12.75|23.07 16.48| 39.54
33|0.44777 0.54365 0.99142|0.99179|24.36 14.25 38.61|23.95 14.02 37.97|0.93038 0.06925|0.05484 0.94479 26.42 12.15|22.60 15.97| 38.57
3410.44522 0.54545 0.99067 | 0.99106 | 23.93 13.72 37.64|23.53 13.49 37.01|0.93207 0.06754|0.05376 0.94584 26.05 11.54|22.13 15.47| 37.60
35|0.44367 0.54619 0.98985|0.99028 | 23.49 13.18 36.67|23.10 1296 36.06|0.93385 0.06572|0.05284 0.94673 25.69 10.94|21.66 14.97| 36.63
360.44310 0.54588 0.98898|0.98943|23.07 12.64 35.70|22.68 12.42 35.10|0.93573 0.06381|0.05207 0.94748 25.32 10.34|21.19 14.47| 35.66
3710.44352 0.54454 0.98805|0.98854 | 22.64 12.09 34.73|22.26 11.89 34.15|0.93770 0.06181|0.05143 0.94808 2495 9.74|120.71 13.98| 34.69
380.44489 0.54215 0.98705|0.98757 | 22.21 1156 33.77|21.84 11.36 33.20|0.93972 0.05975|0.05093 0.94854 2457 9.16|20.23 13.49| 33.72
3910.44722 0.53874 0.98596 |0.98652 |21.78 11.02 32.80|21.42 10.83 32.25|0.94181 0.05761|0.05057 0.94886 24,18 8.58|19.75 13.00| 32.76
40| 0.45048 0.53429 0.98477|0.98539|21.36 10.48 31.84|21.00 10.31 31.31|0.94394 0.05543|0.05033 0.94905 23.79 8.01|19.27 1253| 31.80
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

0.45467
0.45977
0.46576
0.47263
0.48036
0.48893
0.49830
0.50843
0.51929
0.53083
0.54297
0.55565
0.56877
0.58224
0.59594
0.60972
0.62344
0.63693
0.64999
0.66242
0.67399
0.68446
0.69359
0.70112
0.70678

0.52880
0.52228
0.51473
0.50615
0.49654
0.48590
0.47425
0.46159
0.44794
0.43332
0.41777
0.40132
0.38402
0.36593
0.34713
0.32770
0.30775
0.28737
0.26671
0.24590
0.22510
0.20448
0.18419
0.16443
0.14536

0.98347
0.98205
0.98049
0.97879
0.97691
0.97483
0.97255
0.97002
0.96723
0.96415
0.96073
0.95696
0.95279
0.94818
0.94307
0.93742
0.93119
0.92431
0.91670
0.90832
0.89909
0.88894
0.87779
0.86555
0.85214

0.98415
0.98279
0.98131
0.97968
0.97789
0.97592
0.97375
0.97134
0.96870
0.96577
0.96253
0.95894
0.95498
0.95060
0.94575
0.94039
0.93446
0.92792
0.92069
0.91272
0.90393
0.89425
0.88362
0.87195
0.85915

20.93
20.49
20.05
19.61
19.16
18.71
18.25
17.78
17.31
16.82
16.33
15.82
15.30
14.78
14.24
13.68
13.12
12.54
11.95
11.34
10.72
10.08

9.42

8.76

8.07

9.95
9.43
8.91
8.40
7.90
741
6.92
6.45
5.99
5.55
5.12
4.70
4.30
3.92
3.55
3.20
2.87
2.56
2.27
1.99
1.74
151
1.29
1.10
0.93

30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.24
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33
12.46
11.59
10.72

9.86

9.00

20.58
20.15
19.72
19.28
18.84
18.40
17.95
17.49
17.02
16.54
16.05
15.56
15.05
14.53
14.00
13.46
12.90
12.33
11.75
11.15
10.54

9.91

9.27

8.61

7.93

9.79
9.27
8.76
8.26
7.77
7.28
6.81
6.34
5.89
5.46
5.03
4.62
4.23
3.85
3.49
3.15
2.82
2.51
2.23
1.96
1.71
1.48
1.27
1.08
0.91

30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
22.91
21.99
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11
12.25
11.39
10.54

9.69

8.84

0.94610
0.94829
0.95048
0.95268
0.95485
0.95701
0.95913
0.96121
0.96323
0.96520
0.96708
0.96889
0.97062
0.97225
0.97377
0.97520
0.97651
0.97770
0.97876
0.97970
0.98050
0.98116
0.98168
0.98205
0.98226

0.05321
0.05096
0.04869
0.04641
0.04414
0.04188
0.03964
0.03743
0.03526
0.03313
0.03105
0.02904
0.02709
0.02520
0.02339
0.02165
0.01999
0.01841
0.01691
0.01549
0.01415
0.01289
0.01171
0.01061
0.00958

0.05021
0.05022
0.05036
0.05061
0.05100
0.05150
0.05214
0.05292
0.05383
0.05488
0.05609
0.05746
0.05900
0.06071
0.06262
0.06472
0.06705
0.06961
0.07243
0.07551
0.07889
0.08259
0.08663
0.09104
0.09586

0.94910
0.94902
0.94881
0.94847
0.94799
0.94738
0.94662
0.94572
0.94466
0.94344
0.94205
0.94047
0.93871
0.93674
0.93455
0.93213
0.92945
0.92649
0.92324
0.91968
0.91576
0.91147
0.90677
0.90162
0.89599

23.39
22.97
22.54
22.10
21.64
21.16
20.66
20.15
19.61
19.05
18.48
17.88
17.26
16.63
15.97
15.30
14.61
13.91
13.19
12.46
11.71
10.96
10.19

941

8.63

7.45
6.91
6.38
5.87
5.38
491
4.47
4.04
3.65
3.27
2.92
2.59
2.29
2.02
1.77
1.54
1.33
1.14
0.98
0.83
0.70
0.58
0.48
0.39
0.32

18.78
18.28
17.78
17.27
16.76
16.24
15.71
15.18
14.64
14.10
13.55
12.99
12.43
11.86
11.29
10.71
10.13
9.54
8.95
8.36
7.76
7.16
6.56
5.95
5.34

12.06
11.60
11.14
10.70
10.26
9.83
9.42
9.01
8.61
8.23
7.85
7.49
7.13
6.79
6.45
6.13
5.81
5.51
5.21
4.92
4.64
4.37
411
3.86
3.61

30.84
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.26
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
12.41
11.54
10.67

9.81

8.94
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66
67
68
69
70
71
72
73
74

0.71032
0.71149
0.71007
0.70586
0.69869
0.68844
0.67504
0.65848
0.66802

0.12715
0.10997
0.09396
0.07924
0.06591
0.05401
0.04358
0.03459
0.04121

0.83747
0.82146
0.80403
0.78510
0.76459
0.74245
0.71862
0.69307
0.70923

0.84513
0.82981
0.81312
0.79495
0.77525
0.75394
0.73096
0.70628
0.67986

7.37
6.65
5.91
5.15
4.37
3.57
2.74
1.88
0.98

0.77
0.63
0.51
0.40
0.31
0.23
0.16
0.11
0.06

8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

7.24
6.54
5.81
5.06
4.30
3.51
2.69
1.85
0.97

0.76
0.62
0.50
0.39
0.30
0.23
0.16
0.11
0.06

8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

0.98231
0.98219
0.98189
0.98142
0.98076
0.97988
0.97881
0.97751
0.97598

0.00863
0.00775
0.00693
0.00619
0.00550
0.00488
0.00431
0.00379
0.00332

0.10111
0.10684
0.11307
0.11986
0.12724
0.13527
0.14398
0.15342
0.16365

0.88983
0.88311
0.87576
0.86775
0.85902
0.84950
0.83914
0.82788
0.81566

7.83
7.03
6.21
5.39
4.55
3.69
2.81
191
0.98

0.25
0.20
0.15
0.11
0.08
0.05
0.03
0.01
0.00

4.72
4.10
3.48
2.86
2.25
1.65
1.07
0.56
0.16

3.36
3.12
2.88
2.63
2.37
2.09
1.77
1.36
0.82

8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations



Table A.6: Multistate working life table for never married women based on transition rates estimated from Equation 3
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Estimated

Death

transition rates | rate M(x) (transition rate matrix) P(X) (transition probability matrix) djjwhere i, j =1,2 d;swhere i =1,2 1(x)
4
Age| M2 My i 12| m, m, MM ey mp Py Pp| iy dip Gy dyp |y dps o™yl Total
15|0.13645 0.34074|0.00023|0.13668 -0.34074 -0.13645 0.34097 |0.88963 0.27504 0.11014 0.72473|87474 10830 0 0| 23 0 2398327 0 98327
16 | 0.14199 0.31171|0.00025|0.14224 -0.31171 -0.14199 0.31196|0.88404 0.25401 0.11570 0.74573|77331 10121 2751 8076| 22 3 25|87474 10830 98304
17|0.14725 0.28606 | 0.00028 | 0.14753 -0.28606 -0.14725 0.28634 |0.87872 0.23506 0.12100 0.76466 | 70369 9690 4277 13915| 22 5 28|80082 18197 98279
18|0.15220 0.26337|0.00031|0.15251 -0.26337 -0.15220 0.26368 | 0.87371 0.21799 0.12598 0.78169 | 65220 9404 5146 18452| 23 7 30| 74647 23605 98251
19|0.15678 0.24325|0.00034 | 0.15712 -0.24325 -0.15678 0.24359|0.86905 0.20264 0.13061 0.79702|61151 9190 5645 22202 | 24 9 33|70366 27856 98221
20(0.16096 0.22539|0.00037 | 0.16133 -0.22539 -0.16096 0.22576|0.86477 0.18883 0.13486 0.81079|57763 9008 5928 25452 | 25 12 3766796 31392 98188
21/0.16470 0.20951 |0.00040|0.16510 -0.20951 -0.16470 0.20991|0.86091 0.17642 0.13869 0.82318|54832 8833 6079 28367 | 25 14 3963691 34460 98151
2210.16795 0.19537|0.00042 |0.16837 -0.19537 -0.16795 0.19579|0.85750 0.16527 0.14208 0.83431|52232 8654 6148 31036| 26 16 41160912 37200 98112
23/0.17069 0.18277|0.00045|0.17114 -0.18277 -0.17069 0.18322|0.85455 0.15526 0.14500 0.84429|49889 8465 6162 33511| 26 18 44158380 39691 98071
2410.17290 0.17153|0.00048 | 0.17338 -0.17153 -0.17290 0.17201|0.85209 0.14627 0.14743 0.85325|47761 8264 6140 35816 | 27 20 47156051 41976 98027
25|0.17454 0.16150 | 0.00050 | 0.17504 -0.16150 -0.17454 0.16200|0.85014 0.13820 0.14936 0.86130|45823 8051 6092 37965| 27 22 4953900 44079 97980
26 0.17561 0.15254 |0.00052 | 0.17613 -0.15254 -0.17561 0.15306|0.84870 0.13098 0.15078 0.86850 | 44060 7828 6027 39965| 27 24 5151915 46016 97931
2710.17609 0.14454|0.00055|0.17664 -0.14454 -0.17609 0.14509|0.84777 0.12451 0.15168 0.87494|42462 7597 5951 41816| 28 27 5450087 47793 97880
2810.17597 0.13740|0.00057 | 0.17654 -0.13740 -0.17597 0.13797|0.84738 0.11872 0.15206 0.88070|41024 7361 5867 43518 | 27 28 56 | 48413 49413 97826
290.17527 0.13103|0.00060 |0.17587 -0.13103 -0.17527 0.13163|0.84750 0.11357 0.15190 0.88583|39739 7123 5778 45071| 28 31 5946890 50880 97770
30(0.17398 0.12536 | 0.00063 | 0.17461 -0.12536 -0.17398 0.12599|0.84813 0.10898 0.15124 0.89040 | 38605 6884 5688 46473 | 28 33 61 |45518 52193 97711
31/0.17212 0.12031|0.00067 |0.17279 -0.12031 -0.17212 0.12098 |0.84927 0.10490 0.15007 0.89443|37617 6647 5597 47724| 29 35 65| 44293 53357 97650
3210.16970 0.11584|0.00070|0.17040 -0.11584 -0.16970 0.11654|0.85090 0.10130 0.14840 0.89800|36771 6413 5508 48825| 30 38 68 | 43214 54371 97585
33/0.16676 0.11189|0.00074|0.16750 -0.11189 -0.16676 0.11263|0.85299 0.09814 0.14627 0.90112|36063 6184 5421 49776| 31 41 72|42278 55239 97517
3410.16332 0.10843|0.00079|0.16411 -0.10843 -0.16332 0.10922|0.85554 0.09538 0.14368 0.90382 | 35492 5960 5338 50578 | 33 44 7741485 55960 97445
35/0.15941 0.10540|0.00085 | 0.16026 -0.10540 -0.15941 0.10625|0.85849 0.09300 0.14065 0.90614|35052 5743 5258 51232| 35 48 83|40829 56538 97368
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36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.15507
0.15034
0.14526
0.13989
0.13426
0.12842
0.12243
0.11632
0.11014
0.10394
0.09776
0.09164
0.08561
0.07971
0.07397
0.06841
0.06306
0.05793
0.05303
0.04839
0.04401
0.03988
0.03603
0.03243
0.02910

0.10279
0.10057
0.09871
0.09719
0.09600
0.09513
0.09458
0.09432
0.09437
0.09472
0.09538
0.09635
0.09764
0.09926
0.10124
0.10358
0.10632
0.10948
0.11310
0.11721
0.12186
0.12710
0.13299
0.13960
0.14700

0.00091
0.00098
0.00106
0.00115
0.00126
0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967

0.15598
0.15132
0.14632
0.14104
0.13552
0.12980
0.12394
0.11798
0.11197
0.10596
0.09999
0.09411
0.08834
0.08274
0.07733
0.07214
0.06720
0.06253
0.05814
0.05408
0.05033
0.04691
0.04385
0.04113
0.03877

-0.10279
-0.10057
-0.09871
-0.09719
-0.09600
-0.09513
-0.09458
-0.09432
-0.09437
-0.09472
-0.09538
-0.09635
-0.09764
-0.09926
-0.10124
-0.10358
-0.10632
-0.10948
-0.11310
-0.11721
-0.12186
-0.12710
-0.13299
-0.13960
-0.14700

-0.15507
-0.15034
-0.14526
-0.13989
-0.13426
-0.12842
-0.12243
-0.11632
-0.11014
-0.10394
-0.09776
-0.09164
-0.08561
-0.07971
-0.07397
-0.06841
-0.06306
-0.05793
-0.05303
-0.04839
-0.04401
-0.03988
-0.03603
-0.03243
-0.02910

0.10370
0.10155
0.09977
0.09834
0.09726
0.09651
0.09609
0.09598
0.09620
0.09674
0.09761
0.09882
0.10037
0.10229
0.10460
0.10731
0.11046
0.11408
0.11821
0.12290
0.12818
0.13413
0.14081
0.14830
0.15667

0.86185
0.86556
0.86960
0.87392
0.87849
0.88326
0.88821
0.89327
0.89842
0.90361
0.90881
0.91396
0.91905
0.92402
0.92885
0.93351
0.93796
0.94220
0.94618
0.94988
0.95331
0.95643
0.95924
0.96172
0.96388

0.09098
0.08927
0.08788
0.08679
0.08599
0.08546
0.08520
0.08520
0.08547
0.08600
0.08679
0.08786
0.08921
0.09084
0.09278
0.09504
0.09763
0.10058
0.10391
0.10766
0.11185
0.11652
0.12171
0.12747
0.13386

0.13724
0.13346
0.12934
0.12492
0.12025
0.11536
0.11028
0.10507
0.09975
0.09437
0.08896
0.08357
0.07823
0.07296
0.06780
0.06277
0.05790
0.05321
0.04873
0.04445
0.04039
0.03656
0.03297
0.02962
0.02650

0.90812
0.90975
0.91106
0.91205
0.91275
0.91316
0.91330
0.91314
0.91271
0.91199
0.91098
0.90967
0.90807
0.90613
0.90386
0.90123
0.89824
0.89483
0.89099
0.88667
0.88185
0.87648
0.87050
0.86386
0.85651

34741
34557
34497
34559
34740
35039
35456
35988
36634
37393
38263
39243
40330
41521
42812
44198
45672
47226
48850
50531
52256
54006
55763
57503
59202

5532
5328
5131
4940
4755
4576
4402
4233
4067
3905
3746
3588
3433
3278
3125
2972
2819
2667
2516
2365
2214
2064
1917
1771
1628

5183
5113
5047
4986
4931
4879
4832
4788
4748
4710
4674
4639
4605
4570
4534
4495
4451
4403
4347
4284
4211
4126
4029
3918
3791

51740
52103
52323
52401
52338
52136
51795
51316
50700
49947
49058
48034
46877
45587
44167
42621
40954
39170
37276
35282
33199
31039
28817
26549
24257

37
39
42
46
50
55
60
67
75
84
94
106
119
136
155
176
201
230
263
302
345
396
453
518
591

52
56
61
66
72
79
85
93
101
111
120
131
140
152
164
176
188
201
213
226
237
248
258
266
273

88

95
103
112
122
133
146
160
176
194
214
237
260
288
319
352
390
431
476
527
583
644
711
784
863

40310
39924
39670
39544
39545
39670
39919
40288
40776
41382
42103
42937
43882
44935
46091
47346
48692
50123
51628
53197
54815
56467
58132
59792
61421

56975
57272
57431
57454
57341
57094
56712
56197
55549
54767
53852
52804
51622
50309
48865
47292
45593
43773
41837
39792
37647
35413
33103
30733
28320

97285
97196
97101
96998
96886
96764
96631
96485
96325
96149
95955
95741
95505
95245
94956
94638
94286
93896
93465
92989
92462
91880
91236
90525
89741
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.02602
0.02319
0.02060
0.01823
0.01608
0.01414
0.01239
0.01082
0.00942
0.00817
0.00707
0.00609
0.00523
0.00447

0.15530
0.16458
0.17499
0.18664
0.19971
0.21438
0.23087
0.24942
0.27032
0.29392
0.32059
0.35081
0.38511
0.42411

0.01076
0.01196
0.01330
0.01479
0.01645
0.01829
0.02032
0.02259
0.02509
0.02787
0.03095
0.03435
0.03811
0.04227

0.03678
0.03515
0.03390
0.03302
0.03253
0.03243
0.03271
0.03341
0.03451
0.03604
0.03802
0.04044
0.04334
0.04674

-0.15530
-0.16458
-0.17499
-0.18664
-0.19971
-0.21438
-0.23087
-0.24942
-0.27032
-0.29392
-0.32059
-0.35081
-0.38511
-0.42411

-0.02602
-0.02319
-0.02060
-0.01823
-0.01608
-0.01414
-0.01239
-0.01082
-0.00942
-0.00817
-0.00707
-0.00609
-0.00523
-0.00447

0.16606
0.17654
0.18829
0.20143
0.21616
0.23267
0.25119
0.27201
0.29541
0.32179
0.35154
0.38516
0.42322
0.46638

0.96568
0.96716
0.96826
0.96901
0.96939
0.96940
0.96904
0.96828
0.96714
0.96560
0.96362
0.96122
0.95838
0.95506

0.14093
0.14875
0.15739
0.16694
0.17748
0.18910
0.20193
0.21608
0.23166
0.24883
0.26771
0.28846
0.31123
0.33619

0.02361
0.02095
0.01853
0.01631
0.01429
0.01247
0.01084
0.00938
0.00807
0.00692
0.00590
0.00500
0.00422
0.00355

0.84837
0.83936
0.82940
0.81838
0.80621
0.79277
0.77795
0.76159
0.74355
0.72369
0.70182
0.67777
0.65137
0.62242

60832
62362
63760
64991
66022
66818
67346
67574
67477
67033
66226
65048
63501
61594

1487
1351
1220
1094
973
860
754
654
563
481
405
339
280
229

3648
3488
3310
3116
2905
2679
2442
2196
1944
1693
1447
1211

991

791

21959
19680
17443
15274
13196
11233
9407
7739
6240
4924
3793
2845
2074
1465

674

767

870

984
1112
1250
1398
1559
1729
1908
2095
2286
2478
2669

277
279
278
274
267
257
243
227
208
187
165
142
119

97

951
1045
1148
1258
1379
1506
1641
1786
1937
2095
2260
2427
2597
2767

62993
64480
65850
67070
68107
68927
69497
69787
69769
69421
68726
67672
66259
64492

25884
23447
21031
18663
16368
14169
12093
10161
8393
6804
5404
4198
3184
2354

88878
87926
86881
85733
84475
83096
81590
79948
78162
76225
74130
71871
69443
66846

Source: Author’s calculations
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L(x) (for state based expectancies)

e(x) (state based)

e(x) (working age

e(X) (population

L(X) | Tote! population based) based) Inactive Active Inactive Active glotal
Age L L, | Total e & ool g e ol L1 Lol Log Lpp| &1 fo| e1 e
15| 0.94481 0.05507 0.99988 | 1.00000| 33.73 22,51 56.23| 33.16 22.13 55.29
16| 0.85204 0.14760 0.99964 | 0.99977 | 32.79 22.46 55.25| 32.24 22.08 54.32| 0.94202 0.05785| 0.12701 0.87287| 33.02 22.18| 30.64 24.56| 55.20
17| 0.78681 0.21257 0.99937| 0.99951 | 31.94 2232 54.26| 31.41 2194 53.35| 0.93936 0.06050| 0.11753 0.88233| 32.37 21.84| 29.89 24.33| 54.22
18| 0.73740 0.26168 0.99908 | 0.99923 | 31.17 22.11 53.28| 30.64 21.74 52.38| 0.93686 0.06299| 0.10900 0.89085| 31.76 21.48| 29.17 24.06| 53.23
19| 0.69748 0.30128 0.99875| 0.99892 | 30.44 21.85 52.29| 29.93 21.49 51.42| 0.93453 0.06530| 0.10132 0.89851| 31.17 21.08| 28.49 23.76| 52.25
20| 0.66353 0.33486 0.99840| 0.99858 | 29.75 21.56 51.31| 29.25 21.20 50.45| 0.93238 0.06743| 0.09442 0.90540| 30.60 20.66| 27.84 23.43| 51.27
21| 0.63361 0.36440 0.99801| 0.99821| 29.10 21.23 50.33| 28.61 20.88 49.49| 0.93046 0.06934| 0.08821 0.91159| 30.07 20.22| 27.22 23.07| 50.29
22| 0.60661 0.39100 0.99760| 0.99781| 28.47 20.88 49.35| 28.00 20.53 48.52| 0.92875 0.07104| 0.08264 0.91715| 29.55 19.75| 26.62 22.68| 49.30
23| 0.58189 0.41528 0.99717| 0.99739| 27.88 20.49 48.37| 27.41 20.15 47.56| 0.92728 0.07250| 0.07763 0.92215| 29.07 19.26| 26.05 22.27| 48.33
24| 055911 0.43760 0.99671| 0.99695| 27.30 20.09 47.39| 26.85 19.75 46.60| 0.92604 0.07372| 0.07313 0.92663| 28.60 18.75| 25.51 21.84| 47.35
25| 0.53808 0.45814 0.99622| 0.99647 | 26.76 19.66 46.41| 26.31 19.33 45.64| 0.92507 0.07468| 0.06910 0.93065| 28.16 18.21| 24.98 21.39| 46.37
26| 051869 0.47703 0.99571| 0.99597 | 26.23 19.21 45.44| 25.79 18.88 44.68| 0.92435 0.07539| 0.06549 0.93425| 27.73 17.66| 24.47 20.92| 45.39
27| 0.50088 0.49430 0.99518| 0.99545| 25.72 18.74 44.46| 25.29 1842 43.72| 0.92388 0.07584 | 0.06225 0.93747| 27.32 17.09| 23.98 20.43| 44.42
28| 0.48462 0.50999 0.99462| 0.99490| 25.23 18.25 43.48| 2481 17.95 42.76| 0.92369 0.07603| 0.05936 0.94035| 26.94 16.50| 23.51 19.93| 43.44
29| 0.46990 0.52413 0.99404| 0.99433| 24.76 17.75 4251| 2435 1745 41.80| 0.92375 0.07595| 0.05678 0.94292| 26.56 15.90| 23.04 19.42| 42.46
30| 0.45669 0.53673 0.99343| 0.99374| 24.30 17.23 41.53| 23.90 16.94 40.84| 0.92407 0.07562| 0.05449 0.94520| 26.20 15.29| 2259 18.90| 41.49
31| 0.44498 0.54781 0.99279| 0.99312| 23.86 16.70 40.56| 23.46 16.42 39.88| 0.92463 0.07503| 0.05245 0.94722| 25.86 14.66| 22.14 18.37| 40.52
32| 0.43473 0.55737 0.99211| 0.99246 | 23.42 16.16 39.59| 23.03 15.89 38.92| 0.92545 0.07420| 0.05065 0.94900| 25.52 14.02| 21.70 17.84| 39.54
33| 0.42594 0.56545 0.99140| 0.99176| 23.00 15.61 38.61| 22.62 15.35 37.97| 0.92650 0.07313| 0.04907 0.95056| 25.20 13.37| 21.27 17.30| 38.57
34| 0.41857 0.57206 0.99064 | 0.99103| 2259 15.05 37.64| 22.21 1480 37.01| 0.92777 0.07184| 0.04769 0.95191| 24.88 12.72| 20.84 16.76| 37.60
35| 0.41260 0.57722 0.98982| 0.99025| 22.19 1449 36.67| 21.81 14.24 36.06| 0.92925 0.07033| 0.04650 0.95307| 2457 12.06| 20.41 16.22| 36.63
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.40800
0.40474
0.40281
0.40217
0.40282
0.40472
0.40785
0.41221
0.41778
0.42452
0.43243
0.44148
0.45164
0.46288
0.47513
0.48836
0.50248
0.51741
0.53305
0.54925
0.56587
0.58274
0.59965
0.61638
0.63265

0.58095
0.58327
0.58420
0.58374
0.58191
0.57871
0.57415
0.56824
0.56097
0.55234
0.54235
0.53102
0.51833
0.50431
0.48897
0.47233
0.45444
0.43533
0.41509
0.39378
0.37152
0.34841
0.32461
0.30029
0.27563

0.98895
0.98802
0.98701
0.98592
0.98473
0.98343
0.98201
0.98045
0.97874
0.97686
0.97479
0.97250
0.96997
0.96719
0.96410
0.96069
0.95692
0.95275
0.94813
0.94303
0.93739
0.93116
0.92427
0.91667
0.90829

0.98940
0.98850
0.98753
0.98649
0.98535
0.98411
0.98275
0.98127
0.97964
0.97785
0.97588
0.97370
0.97130
0.96865
0.96572
0.96248
0.95890
0.95494
0.95055
0.94571
0.94035
0.93443
0.92788
0.92065
0.91268

21.79
21.39
21.01
20.62
20.24
19.85
19.47
19.08
18.69
18.30
17.90
17.50
17.09
16.67
16.24
15.80
15.35
14.89
14.41
13.92
13.41
12.89
12.36
11.80
11.23

13.91
13.34
12.76
12.18
11.60
11.03
10.45
9.88
9.32
8.76
8.22
7.68
7.15
6.63
6.13
5.65
5.17
4.72
4.28
3.87
3.47
3.09
2.74
241
2.10

35.70
34.73
33.77
32.80
31.84
30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.24
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33

21.42
21.04
20.65
20.27
19.90
19.52
19.14
18.76
18.38
17.99
17.60
17.20
16.80
16.39
15.97
15.53
15.09
14.64
14.17
13.69
13.19
12.68
12.15
11.61
11.04

13.68
13.12
12.55
11.98
11.41
10.84
10.28
9.72
9.17
8.62
8.08
7.55
7.03
6.52
6.03
5.55
5.09
4.64
4.21
3.80
341
3.04
2.69
2.37
2.07

35.10
34.15
33.20
32.25
31.31
30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
2291
22.00
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11

0.93092
0.93278
0.93480
0.93696
0.93924
0.94163
0.94410
0.94664
0.94921
0.95181
0.95440
0.95698
0.95953
0.96201
0.96442
0.96675
0.96898
0.97110
0.97309
0.97494
0.97666
0.97821
0.97962
0.98086
0.98194

0.06862
0.06673
0.06467
0.06246
0.06013
0.05768
0.05514
0.05253
0.04987
0.04718
0.04448
0.04178
0.03911
0.03648
0.03390
0.03139
0.02895
0.02661
0.02436
0.02223
0.02019
0.01828
0.01648
0.01481
0.01325

0.04549
0.04464
0.04394
0.04340
0.04299
0.04273
0.04260
0.04260
0.04274
0.04300
0.04340
0.04393
0.04461
0.04542
0.04639
0.04752
0.04882
0.05029
0.05196
0.05383
0.05592
0.05826
0.06085
0.06374
0.06693

0.95406
0.95487
0.95553
0.95603
0.95638
0.95658
0.95665
0.95657
0.95635
0.95599
0.95549
0.95484
0.95403
0.95306
0.95193
0.95062
0.94912
0.94742
0.94550
0.94333
0.94093
0.93824
0.93525
0.93193
0.92826

24.27
23.96
23.66
23.35
23.03
22.71
22.38
22.04
21.67
21.29
20.89
20.47
20.02
19.54
19.04
18.51
17.95
17.37
16.76
16.12
15.46
14.78
14.07
13.35
12.61

11.39
10.73
10.07
9.41
8.76
8.12
7.49
6.88
6.29
5.72
5.18
4.66
4.17
3.71
3.28
2.89
2.52
2.19
1.89
1.62
1.38
1.16
0.98
0.81
0.67

19.98
19.55
19.12
18.69
18.25
17.81
17.36
16.91
16.45
15.98
15.51
15.02
14.53
14.04
13.53
13.02
12.50
11.98
11.44
10.90
10.36

9.81

9.26

8.70

8.13

15.67
15.13
14.60
14.07
13.54
13.02
12.51
12.01
11.52
11.04
10.57
10.10
9.66
9.22
8.79
8.38
7.97
7.58
7.20
6.84
6.48
6.13
5.79
5.47
5.15

35.66
34.69
33.72
32.76
31.80
30.84
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.26
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.64821
0.66273
0.67590
0.68738
0.69683
0.70390
0.70827
0.70966
0.70780
0.70249
0.69360
0.68105
0.66488
0.67457

0.25085
0.22617
0.20185
0.17814
0.15528
0.13354
0.11316
0.09435
0.07728
0.06208
0.04883
0.03754
0.02816
0.03462

0.89906
0.88891
0.87776
0.86552
0.85211
0.83744
0.82143
0.80400
0.78507
0.76457
0.74242
0.71859
0.69304
0.70919

0.90390
0.89422
0.88359
0.87192
0.85912
0.84510
0.82978
0.81309
0.79492
0.77522
0.75392
0.73093
0.70625
0.67983

10.64
10.03
9.40
8.75
8.08
7.39
6.68
5.95
5.19
441
3.60
2.76
1.90
0.99

1.82
1.56
1.32
1.10
0.91
0.74
0.60
0.47
0.36
0.27
0.20
0.14
0.09
0.05

12.46
11.59
10.72
9.86
9.00
8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

10.46
9.86
9.24
8.60
7.95
7.27
6.57
5.85
5.10
4.33
3.54
2.72
1.86
0.98

1.79
1.53
1.30
1.09
0.90
0.73
0.59
0.46
0.36
0.27
0.19
0.13
0.09
0.05

12.25
11.39
10.54
9.69
8.84
8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

0.98284
0.98358
0.98413
0.98451
0.98469
0.98470
0.98452
0.98414
0.98357
0.98280
0.98181
0.98061
0.97919
0.97753

0.01181
0.01048
0.00926
0.00816
0.00715
0.00624
0.00542
0.00469
0.00404
0.00346
0.00295
0.00250
0.00211
0.00177

0.07047
0.07437
0.07869
0.08347
0.08874
0.09455
0.10097
0.10804
0.11583
0.12441
0.13385
0.14423
0.15562
0.16810

0.92418
0.91968
0.91470
0.90919
0.90311
0.89638
0.88898
0.88079
0.87178
0.86185
0.85091
0.83889
0.82568
0.81121

11.86
11.09
10.31
9.52
8.72
7.91
7.10
6.27
5.43
4.58
3.71
2.83
1.92
0.98

0.55
0.45
0.36
0.28
0.22
0.17
0.13
0.10
0.07
0.05
0.03
0.02
0.01
0.00

7.56
6.99
6.41
5.83
5.24
4.65
4.05
3.45
2.84
2.24
1.65
1.08
0.57
0.17

4.85
4.55
4.26
3.98
3.71
3.44
3.18
2.92
2.65
2.38
2.09
1.76
1.35
0.81

12.41
11.54
10.67
9.81
8.94
8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations
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Estimated

Death

transition rates | rate M(x) (transition rate matrix) P(x) (transition probability matrix) |  dijwhere I, j =1,2 d;swhere i =1,2 1(x)
i
Age| M2 Myl i 12| m m, MM py Py Py Pp| iy G dy dyp|diy dps a7 1y Toml
15|0.08350 0.53124|0.00023|0.08373 -0.53124 -0.08350 0.53147|0.93591 0.40626 0.06386 0.59351 |92025 6279 0 0| 23 0 2398327 0 98327
16|0.08689 0.48597|0.00025|0.08714 -0.48597 -0.08689 0.48622|0.93222 0.37769 0.06752 0.62206 | 85788 6214 2371 3906| 23 2 25192025 6279 98304
17|0.09011 0.44599|0.00028 | 0.09039 -0.44599 -0.09011 0.44627|0.92867 0.35163 0.07105 0.64809 | 81871 6264 3558 6559 | 25 3 28|88159 10120 98279
180.09314 0.41061|0.00031{0.09345 -0.41061 -0.09314 0.41092|0.92531 0.32790 0.07438 0.67179|79049 6354 4204 8614| 26 4 3085429 12822 98251
19|0.09594 0.37925|0.00034 |0.09628 -0.37925 -0.09594 0.37959|0.92216 0.30634 0.07750 0.69332|76773 6452 4585 10377| 28 5 3383253 14968 98221
20(0.09850 0.351400.00037|0.09887 -0.35140 -0.09850 0.35177|0.91924 0.28677 0.08039 0.71286 | 74788 6540 4826 11997| 30 6 3781358 16830 98188
2110.10079 0.32664 |0.00040|0.10119 -0.32664 -0.10079 0.32704|0.91659 0.26903 0.08301 0.73057 | 72974 6609 4987 13543 | 32 7 3979614 18537 98151
2210.10278 0.30460 | 0.00042|0.10320 -0.30460 -0.10278 0.30502 |0.91423 0.25296 0.08535 0.74662 | 71274 6654 5097 15045| 33 8 4177961 20151 98112
23|0.10446 0.28496|0.00045|0.10491 -0.28496 -0.10446 0.28541|0.91216 0.23842 0.08740 0.76114|69662 6675 5174 16516| 34 10 4476371 21700 98071
2410.10581 0.26743|0.00048|0.10629 -0.26743 -0.10581 0.26791|0.91040 0.22528 0.08912 0.77424 68131 6670 5224 17956| 36 11 4774836 23191 98027
25|0.10681 0.25179|0.00050|0.10731 -0.25179 -0.10681 0.25229|0.90897 0.21341 0.09053 0.78609 | 66677 6641 5255 19358 | 37 12 49| 73355 24625 97980
26 |0.10746 0.23783|0.00052|0.10798 -0.23783 -0.10746 0.23835|0.90788 0.20271 0.09160 0.79677 |65306 6589 5270 20715| 37 14 5171933 25999 97931
2710.10776 0.22535|0.00055|0.10831 -0.22535 -0.10776 0.22590|0.90713 0.19308 0.09233 0.80637 | 64022 6516 5272 22017| 38 15 53| 70577 27304 97880
28 0.10769 0.21422|0.00057 | 0.10826 -0.21422 -0.10769 0.21479|0.90672 0.18442 0.09271 0.81501 | 62830 6424 5262 23255| 40 16 56 | 69294 28533 97827
2910.10726 0.20429|0.00060|0.10786 -0.20429 -0.10726 0.20489|0.90665 0.17665 0.09275 0.82275|61736 6316 5243 24418 | 41 18 5968092 29679 97771
30(0.10647 0.19544 |0.00063|0.10710 -0.19544 -0.10647 0.19607 |0.90692 0.16971 0.09245 0.82966 | 60744 6192 5216 25498 | 43 20 62| 66979 30734 97712
31(0.10533 0.18758 | 0.00067 | 0.10600 -0.18758 -0.10533 0.18825|0.90751 0.16351 0.09181 0.83582|59860 6056 5182 26487 | 44 21 66 | 65960 31690 97650
32(0.10385 0.18060 | 0.00070|0.10455 -0.18060 -0.10385 0.18130|0.90844 0.15801 0.09086 0.84129|59086 5910 5142 27378| 46 23 68 | 65041 32543 97585
33(0.10205 0.174450.00074|0.10279 -0.17445 -0.10205 0.17519|0.90967 0.15315 0.08959 0.84611|58427 5754 5098 28166| 48 25 7264228 33288 97517
3410.09994 0.16904 | 0.00079|0.10073 -0.16904 -0.09994 0.16983|0.91118 0.14889 0.08803 0.85031 |57882 5592 5050 28842| 50 27 77163525 33920 97444
35/0.09755 0.16433|0.00085 | 0.09840 -0.16433 -0.09755 0.16518|0.91296 0.14519 0.08619 0.85396 | 57455 5424 5000 29406| 53 29 8262933 34434 97367
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36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.09489
0.09200
0.08890
0.08561
0.08216
0.07859
0.07492
0.07118
0.06740
0.06361
0.05983
0.05608
0.05239
0.04878
0.04527
0.04186
0.03859
0.03545
0.03245
0.02961
0.02693
0.02441
0.02205
0.01985
0.01781

0.16026
0.15679
0.15389
0.15153
0.14968
0.14832
0.14745
0.14706
0.14713
0.14768
0.14870
0.15021
0.15222
0.15476
0.15784
0.16149
0.16576
0.17069
0.17633
0.18274
0.18999
0.19816
0.20734
0.21764
0.22919

0.00091
0.00098
0.00106
0.00115
0.00126
0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967

0.09580
0.09298
0.08996
0.08676
0.08342
0.07997
0.07643
0.07284
0.06923
0.06563
0.06206
0.05855
0.05512
0.05181
0.04863
0.04559
0.04273
0.04005
0.03756
0.03530
0.03325
0.03144
0.02987
0.02855
0.02748

-0.16026
-0.15679
-0.15389
-0.15153
-0.14968
-0.14832
-0.14745
-0.14706
-0.14713
-0.14768
-0.14870
-0.15021
-0.15222
-0.15476
-0.15784
-0.16149
-0.16576
-0.17069
-0.17633
-0.18274
-0.18999
-0.19816
-0.20734
-0.21764
-0.22919

-0.09489
-0.09200
-0.08890
-0.08561
-0.08216
-0.07859
-0.07492
-0.07118
-0.06740
-0.06361
-0.05983
-0.05608
-0.05239
-0.04878
-0.04527
-0.04186
-0.03859
-0.03545
-0.03245
-0.02961
-0.02693
-0.02441
-0.02205
-0.01985
-0.01781

0.16117
0.15777
0.15495
0.15268
0.15094
0.14970
0.14896
0.14872
0.14896
0.14970
0.15093
0.15268
0.15495
0.15779
0.16120
0.16522
0.16990
0.17529
0.18144
0.18843
0.19631
0.20519
0.21516
0.22634
0.23886

0.91501
0.91727
0.91975
0.92240
0.92520
0.92814
0.93117
0.93427
0.93740
0.94057
0.94371
0.94681
0.94987
0.95282
0.95569
0.95841
0.96100
0.96342
0.96566
0.96770
0.96955
0.97118
0.97258
0.97375
0.97467

0.14201
0.13932
0.13709
0.13531
0.13397
0.13303
0.13251
0.13238
0.13265
0.13331
0.13437
0.13585
0.13774
0.14006
0.14283
0.14607
0.14980
0.15407
0.15889
0.16431
0.17037
0.17713
0.18463
0.19295
0.20214

0.08409
0.08175
0.07919
0.07645
0.07354
0.07048
0.06733
0.06408
0.06077
0.05742
0.05406
0.05072
0.04741
0.04415
0.04096
0.03786
0.03487
0.03199
0.02925
0.02663
0.02415
0.02181
0.01963
0.01759
0.01570

0.85708
0.85970
0.86185
0.86353
0.86477
0.86559
0.86598
0.86596
0.86553
0.86467
0.86339
0.86169
0.85953
0.85692
0.85382
0.85021
0.84606
0.84134
0.83601
0.83002
0.82333
0.81587
0.80758
0.79839
0.78823

57147
56956
56883
56927
57086
57359
57742
58232
58826
59518
60303
61174
62124
63144
64224
65352
66516
67701
68891
70068
71213
72306
73326
74249
75052

5252
5076
4898
4718
4537
4356
4175
3994
3813
3633
3454
3277
3101
2926
2753
2582
2414
2248
2086
1928
1773
1624
1480
1341
1209

4946
4891
4833
4774
4714
4651
4588
4522
4453
4382
4307
4229
4146
4058
3964
3864
3756
3640
3515
3382
3239
3087
2925
2754
2575

29852
30179
30384
30467
30427
30265
29981
29578
29057
28422
27676
26825
25874
24829
23697
22488
21210
19876
18496
17084
15653
14218
12794
11396
10040

57

61

66

71

78

85

93
103
115
128
143
160
178
201
225
254
286
323
363
410
463
522
587
661
741

32
34
37
4
44
48
52
57
61
66
72
77
82
88
93
98
104
108
113
117
120
122
123
124
123

88

95
103
112
122
133
145
160
176
194
214
236
260
288
319
353
390
431
476
527
583
644
711
784
864

62455
62093
61847
61716
61701
61800
62010
62330
62754
63279
63900
64610
65403
66270
67202
68188
69215
70272
71341
72406
73450
74452
75393
76251
77003

34830
35104
35255
35282
35185
34964
34621
34156
33572
32870
32055
31131
30102
28974
27754
26450
25070
23624
22124
20582
19012
17427
15842
14273
12737

97285
97196
97101
96998
96886
96764
96631
96486
96326
96149
95955
95741
95505
95244
94956
94638
94285
93896
93465
92989
92462
91879
91235
90524
89740
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.01592
0.01419
0.01260
0.01116
0.00984
0.00865
0.00758
0.00662
0.00577
0.00500
0.00432
0.00373
0.00320
0.00274

0.24212
0.25660
0.27282
0.29099
0.31137
0.33424
0.35994
0.38886
0.42145
0.45824
0.49983
0.54694
0.60041
0.66123

0.01076
0.01196
0.01330
0.01479
0.01645
0.01829
0.02032
0.02259
0.02509
0.02787
0.03095
0.03435
0.03811
0.04227

0.02668
0.02615
0.02590
0.02595
0.02629
0.02694
0.02790
0.02921
0.03086
0.03287
0.03527
0.03808
0.04131
0.04501

-0.24212
-0.25660
-0.27282
-0.29099
-0.31137
-0.33424
-0.35994
-0.38886
-0.42145
-0.45824
-0.49983
-0.54694
-0.60041
-0.66123

-0.01592
-0.01419
-0.01260
-0.01116
-0.00984
-0.00865
-0.00758
-0.00662
-0.00577
-0.00500
-0.00432
-0.00373
-0.00320
-0.00274

0.25288
0.26856
0.28612
0.30578
0.32782
0.35253
0.38026
0.41145
0.44654
0.48611
0.53078
0.58129
0.63852
0.70350

0.97534
0.97575
0.97590
0.97576
0.97533
0.97461
0.97360
0.97224
0.97057
0.96855
0.96616
0.96339
0.96023
0.95663

0.21229
0.22348
0.23580
0.24935
0.26422
0.28055
0.29845
0.31804
0.33946
0.36284
0.38831
0.41602
0.44607
0.47855

0.01396
0.01236
0.01089
0.00956
0.00835
0.00727
0.00629
0.00542
0.00464
0.00396
0.00336
0.00283
0.00238
0.00198

0.77701
0.76463
0.75099
0.73598
0.71946
0.70133
0.68144
0.65962
0.63576
0.60967
0.58120
0.55021
0.51654
0.48005

75713 1084

76207
76512
76608
76474
76095
75456
74548
73364
71903
70166
68161
65897
63387

966
854
751
655
567
487
415
351
294
244
200
163
131

2388
2196
1999
1800
1602
1408
1220
1041
874
721
585
465
364
280

8741
7512
6366
5314
4363
3519
2785
2158
1636
1211

875

616

421

281

831

929
1036
1152
1280
1415
1559
1713
1873
2041
2214
2390
2566
2743

120
117
112
106
99
91
82
73
64
55
46
38
31
24

951
1045
1148
1258
1379
1506
1641
1786
1937
2096
2260
2427
2597
2767

77627
78101
78402
78511
78409
78077
77502
76676
75588
74238
72624
70751
68626
66261

11249
9824
8477
7220
6065
5018
4087
3272
2574
1987
1505
1119

816
585

88876
87925
86880
85732
84474
83095
81589
79948
78162
76225
74129
71869
69442
66845

Source: Author’s calculations
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L(x) (for state based expectancies)

e(x) (state based)

e(x) (working age

e(X) (population

L(X) | Tou! population based) based) Inactive Active Inactive Active glotal
Age L L, Total e & ol e ey ol Ly Lo Ly Lyp| g epp| ey ey
15(0.96795 0.03193 0.99988|1.00000|43.68 12.56 56.23|42.94 12.35 55.29
16|0.91625 0.08339 0.99964 [0.99977 |42.72 12.53 55.25|42.00 12.32 54.32|0.96611 0.03376|0.18884 0.81103|42.80 12.40| 40.89 14.31 55.20
1710.88271 0.11666 0.99937(0.99951 (41.81 12.45 54.26|41.11 12.24 53.35|0.96434 0.03552|0.17581 0.82405(41.98 12.23| 39.94 14.28 54.22
1810.85776 0.14131 0.99908 [ 0.99923 |40.94 12.34 53.28|40.26 12.13 52.38|0.96266 0.03719|0.16395 0.83589|41.19 12.05| 39.01 14.23 53.23
1910.83706 0.16169 0.99876(0.99893 |40.09 12.20 52.29|39.42 11.99 51.42|0.96108 0.03875|0.15317 0.84666 |40.41 11.84| 38.10 14.15 52.25
2010.81856 0.17984 0.998400.99859|39.27 12.04 51.31|38.61 11.84 50.45|0.95962 0.04019|0.14339 0.85643|39.65 11.62| 37.21 14.06 51.27
2110.80128 0.19673 0.99801 |0.99821(38.46 11.86 50.33|37.82 11.67 49.49|0.95830 0.04150|0.13451 0.86529|38.91 11.38| 36.34 13.94 50.28
2210.78479 0.21282 0.99760|0.99781 |37.68 11.67 49.35|37.05 11.48 48.52|0.95711 0.04268|0.12648 0.87331|38.19 11.12| 3550 13.80 49.30
2310.76890 0.22827 0.99717|0.99740(36.91 11.46 48.37|36.29 11.27 47.56|0.95608 0.04370|0.11921 0.88057|37.49 10.84| 34.68 13.65 48.33
2410.75356 0.24315 0.99671|0.99695|36.15 11.24 47.39|35.55 11.05 46.60|0.95520 0.04456|0.11264 0.88712|36.80 10.54| 33.87 13.47 47.35
2510.73880 0.25743 0.99622|0.99647 | 35.41 11.00 46.41|34.82 10.82 45.64|0.95448 0.04527|0.10671 0.89304|36.14 10.23| 33.09 13.28 46.37
2610.72467 0.27105 0.99572|0.99598 | 34.69 10.75 45.44|34.11 1057 44.68|0.95394 0.04580|0.10136 0.89838|35.49 9.90| 32.33 13.07 45.39
2710.71125 0.28393 0.99519|0.99546 | 33.98 10.48 44.46|33.41 10.31 43.72|0.95356 0.04616|0.09654 0.90319|34.85 9.56| 31.58 12.84 44.42
2810.69862 0.29601 0.99463|0.99491|33.28 10.20 43.48|32.72 10.03 42.76|0.95336 0.04635|0.09221 0.90751|34.23 9.21| 30.84 12.60 43.44
2910.68685 0.30720 0.99405(0.99435(32.60 9.91 4251(32.05 9.74 41.80|0.95332 0.04638|0.08833 0.91137|33.62 8.84| 30.12 12.34 42.46
30]0.67600 0.31743 0.993430.99375(31.93 9.61 4153|31.39 945 40.84|0.95346 0.04622|0.08485 0.91483|33.02 8.47| 29.42 12.07 41.49
31]0.66615 0.32663 0.99279|0.99312(31.27 9.29 40.56|30.74 9.14 39.88|0.95376 0.04591|0.08176 0.91791|32.43 8.09| 28.72 11.79 40.52
3210.65735 0.33476 0.99210|0.99245|30.62 8.97 39.59|30.10 8.82 38.92|0.95422 0.04543|0.07900 0.92065|31.85 7.69| 28.04 1151 39.54
3310.64963 0.34176 0.99139|0.99176|29.97 8.64 38.61|29.47 849 37.97|0.95484 0.04479|0.07658 0.92305|31.27 7.30| 27.36 11.21 38.57
3410.64304 0.34759 0.99063|0.99102|29.34 830 37.64|28.85 816 37.01|0.95559 0.04401|0.07445 0.92516|30.70 6.90| 26.69 10.91 37.60
35]0.63760 0.35221 0.98982|0.99024 (28.71 7.96 36.67(28.23 7.82 36.06|0.95648 0.04310|0.07260 0.92698 | 30.13 6.50| 26.02 10.61 36.63
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.63333
0.63024
0.62833
0.62759
0.62801
0.62958
0.63228
0.63606
0.64089
0.64671
0.65348
0.66113
0.66957
0.67872
0.68847
0.69871
0.70930
0.72011
0.73096
0.74169
0.75209
0.76198
0.77112
0.77931
0.78631

0.35562
0.35778
0.35868
0.35833
0.35672
0.35385
0.34973
0.34440
0.33786
0.33015
0.32131
0.31137
0.30041
0.28847
0.27563
0.26198
0.24761
0.23263
0.21716
0.20134
0.18529
0.16917
0.15314
0.13735
0.12197

0.98895
0.98802
0.98701
0.98592
0.98473
0.98343
0.98201
0.98046
0.97875
0.97687
0.97479
0.97250
0.96997
0.96718
0.96410
0.96069
0.95691
0.95274
0.94813
0.94303
0.93738
0.93115
0.92426
0.91666
0.90828

0.98940
0.98850
0.98753
0.98649
0.98535
0.98411
0.98275
0.98127
0.97964
0.97785
0.97588
0.97370
0.97130
0.96865
0.96572
0.96248
0.95889
0.95493
0.95055
0.94571
0.94035
0.93442
0.92787
0.92065
0.91267

28.09
27.48
26.87
26.26
25.65
25.05
24.44
23.83
23.22
22.61
21.99
21.37
20.74
20.11
19.47
18.82
18.16
17.49
16.82
16.13
15.43
14.73
14.01
13.28
12.54

7.61
7.25
6.90
6.54
6.19
5.83
5.48
5.13
4.79
4.45
412
3.80
3.49
3.19
2.90
2.62
2.36
211
1.88
1.66
1.45
1.26
1.09
0.93
0.79

35.70
34.73
33.77
32.80
31.84
30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.24
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33

27.62
27.02
26.42
25.82
25.22
24.63
24.03
23.44
22.84
22.23
21.63
21.01
20.40
19.77
19.14
18.50
17.86
17.20
16.53
15.86
15.17
14.48
13.77
13.06
12.33

7.48
7.13
6.78
6.43
6.08
5.73
5.39
5.05
4.71
4.38
4.05
3.74
3.43
3.14
2.85
2.58
2.32
2.08
1.84
1.63
1.43
1.24
1.07
0.92
0.78

35.10
34.15
33.20
32.25
31.31
30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
2291
21.99
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11

0.95750
0.95864
0.95987
0.96120
0.96260
0.96407
0.96558
0.96713
0.96870
0.97028
0.97185
0.97341
0.97493
0.97641
0.97784
0.97920
0.98050
0.98171
0.98283
0.98385
0.98478
0.98559
0.98629
0.98687
0.98733

0.04204
0.04087
0.03960
0.03822
0.03677
0.03524
0.03366
0.03204
0.03038
0.02871
0.02703
0.02536
0.02370
0.02207
0.02048
0.01893
0.01743
0.01600
0.01462
0.01331
0.01207
0.01091
0.00981
0.00880
0.00785

0.07100
0.06966
0.06854
0.06766
0.06698
0.06652
0.06626
0.06619
0.06632
0.06666
0.06719
0.06792
0.06887
0.07003
0.07141
0.07304
0.07490
0.07704
0.07945
0.08215
0.08519
0.08856
0.09232
0.09647
0.10107

0.92854
0.92985
0.93093
0.93177
0.93239
0.93279
0.93299
0.93298
0.93276
0.93234
0.93170
0.93084
0.92977
0.92846
0.92691
0.92510
0.92303
0.92067
0.91801
0.91501
0.91166
0.90793
0.90379
0.89920
0.89412

29.56
28.99
28.41
27.84
27.25
26.66
26.05
25.44
24.81
24.17
23.52
22.85
22.17
21.47
20.75
20.03
19.29
18.53
17.77
16.99
16.20
15.41
14.60
13.79
12.98

6.10
5.70
5.31
4.92
4.55
4.18
3.82
3.48
3.16
2.85
2.55
2.28
2.02
1.79
1.57
1.37
1.19
1.03
0.88
0.75
0.64
0.54
0.45
0.37
0.31

25.36
24.70
24.05
23.39
22.74
22.09
21.44
20.79
20.14
19.49
18.84
18.18
17.53
16.87
16.21
15.56
14.90
14.24
13.58
12.92
12.26
11.60
10.94
10.27

9.61

10.30
9.99
9.68
9.36
9.05
8.74
8.43
8.13
7.83
7.53
7.24
6.95
6.66
6.38
6.11
5.84
5.58
5.32
5.07
4.82
4.58
4.34
411
3.89
3.67

35.66
34.69
33.72
32.76
31.80
30.83
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.26
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.79189
0.79583
0.79792
0.79795
0.79574
0.79113
0.78401
0.77427
0.76187
0.74680
0.72907
0.70874
0.68591
0.69968

0.10716
0.09307
0.07982
0.06756
0.05636
0.04630
0.03742
0.02973
0.02319
0.01776
0.01334
0.00984
0.00712
0.00951

0.89905
0.88889
0.87774
0.86551
0.85210
0.83743
0.82143
0.80400
0.78507
0.76456
0.74241
0.71858
0.69303
0.70919

0.90388
0.89421
0.88358
0.87190
0.85911
0.84509
0.82977
0.81308
0.79492
0.77522
0.75390
0.73092
0.70624
0.67983

11.79
11.04
10.27
9.49
8.70
7.91
7.10
6.28
5.45
4.61
3.75
2.87
1.96
1.03

0.66
0.55
0.45
0.36
0.29
0.23
0.18
0.14
0.10
0.07
0.05
0.04
0.02
0.01

12.46
11.59
10.72
9.86
9.00
8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

11.60
10.85
10.10
9.33
8.56
7.77
6.98
6.18
5.36
4.53
3.68
2.82
1.93
1.01

0.65
0.54
0.44
0.36
0.29
0.23
0.18
0.13
0.10
0.07
0.05
0.04
0.02
0.01

12.25
11.39
10.54
9.69
8.84
8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

0.98767
0.98787
0.98795
0.98788
0.98766
0.98731
0.98680
0.98612
0.98529
0.98427
0.98308
0.98170
0.98012
0.97831

0.00698
0.00618
0.00545
0.00478
0.00418
0.00363
0.00314
0.00271
0.00232
0.00198
0.00168
0.00142
0.00119
0.00099

0.10615
0.11174
0.11790
0.12467
0.13211
0.14027
0.14922
0.15902
0.16973
0.18142
0.19416
0.20801
0.22303
0.23928

0.88850
0.88232
0.87550
0.86799
0.85973
0.85066
0.84072
0.82981
0.81788
0.80484
0.79060
0.77510
0.75827
0.74002

12.16
11.33
10.51
9.68
8.84
8.01
7.16
6.32
5.46
4.60
3.73
2.83
1.92
0.98

0.25
0.20
0.16
0.13
0.10
0.08
0.06
0.04
0.03
0.02
0.01
0.01
0.00
0.00

8.95
8.28
7.62
6.95
6.27
5.60
4.92
4.23
3.53
2.83
2.13
1.44
0.78
0.24

3.46
3.25
3.05
2.86
2.67
249
231
2.14
1.96
1.79
1.61
1.40
1.14
0.74

12.41
11.54
10.67
9.81
8.94
8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations
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traﬁ:?;rgﬁtﬁgtes Drzagéh M(x) (transition rate matrix) P(X) (transition probability matrix) djjwhere i, j =1,2 d; s where i =1,2 1(x)
4
Age| M2 My i 12| m, m, Mo M| py Py Py Pp| Gy dip Gy dyp|dy dpg 7|y 1y Total
15]0.14276 0.58757|0.00023|0.14299 -0.58757 -0.14276 0.58780|0.89521 0.43031 0.10455 0.56945|88024 10280 0 0] 23 0 2398327 0 98327
16| 0.14856 0.53750|0.00025|0.14881 -0.53750 -0.14856 0.53775|0.88916 0.40013 0.11059 0.59962 | 78267 9734 4113 6164 | 22 3 2488024 10280 98304
17]0.15406 0.49328|0.00028 |0.15434 -0.49328 -0.15406 0.49356|0.88336 0.37257 0.11636 0.62715|72772 9586 5923 9971| 23 4 28|82381 15899 98280
1810.15924 0.45415|0.00031|0.15955 -0.45415 -0.15924 0.45446|0.87785 0.34746 0.12183 0.65223 69083 9588 6795 12756 | 25 6 31|78695 19557 98252
1910.16404 0.41946|0.00034|0.16438 -0.41946 -0.16404 0.41980|0.87271 0.32462 0.12695 0.67504 | 66219 9633 7253 15082 | 26 8 33| 75878 22343 98221
2010.16841 0.38866 | 0.00037 | 0.16878 -0.38866 -0.16841 0.38903|0.86795 0.30389 0.13167 0.69574|63771 9674 7511 17195| 27 9 37| 73473 24715 98188
21/0.17232 0.36128 | 0.00040 | 0.17272 -0.36128 -0.17232 0.36168 | 0.86362 0.28509 0.13598 0.71451|61560 9693 7660 19199 | 29 11 3971281 26870 98151
2210.17572 0.33690 | 0.00042 | 0.17614 -0.33690 -0.17572 0.33732|0.85976 0.26806 0.13982 0.73152|59513 9678 7745 21135| 29 12 41169220 28892 98112
23/0.17859 0.31517|0.00045|0.17904 -0.31517 -0.17859 0.31562|0.85638 0.25267 0.14318 0.74689|57598 9630 7785 23014| 30 14 44167258 30813 98071
2410.18090 0.29579|0.00048 | 0.18138 -0.29579 -0.18090 0.29627 | 0.85350 0.23875 0.14602 0.76077|55805 9547 7794 24834 | 31 16 47165384 32643 98027
25/0.18262 0.27849|0.00050 | 0.18312 -0.27849 -0.18262 0.27899|0.85116 0.22621 0.14834 0.77329 |54133 9434 7778 26587 | 32 17 49163599 34381 97980
2610.18373 0.26304 | 0.00052 | 0.18425 -0.26304 -0.18373 0.26356 | 0.84936 0.21491 0.15012 0.78457|52585 9294 7741 28261 | 32 19 51|61911 36021 97931
2710.18423 0.24925|0.00055|0.18478 -0.24925 -0.18423 0.24980|0.84811 0.20474 0.15134 0.79470|51163 9130 7689 29845| 33 21 5460326 37554 97880
2810.18411 0.23693|0.00057 | 0.18468 -0.23693 -0.18411 0.23750|0.84742 0.19563 0.15202 0.80381|49872 8947 7625 31328 | 33 22 5558852 38975 97827
290.18338 0.22595|0.00060 | 0.18398 -0.22595 -0.18338 0.22655|0.84726 0.18746 0.15214 0.81194|48715 8748 7550 32701| 34 24 59|57497 40275 97771
30(0.18203 0.21616 | 0.00063 | 0.18266 -0.21616 -0.18203 0.21679|0.84765 0.18017 0.15171 0.81920|47693 8536 7468 33954| 36 26 62 | 56264 41448 97713
31/0.18008 0.20746 | 0.00067 | 0.18075 -0.20746 -0.18008 0.20813|0.84858 0.17368 0.15076 0.82565|46808 8316 7380 35082 | 37 29 65| 55160 42490 97651
3210.17755 0.199750.00070|0.17825 -0.19975 -0.17755 0.20045|0.85002 0.16794 0.14928 0.83136|46060 8089 7288 36079| 38 30 68 | 54187 43398 97585
33/0.17448 0.19295|0.00074 |0.17522 -0.19295 -0.17448 0.19369|0.85196 0.16289 0.14730 0.83637 |45451 7858 7194 36941| 39 33 72153349 44168 97517
3410.17087 0.18697 |0.00079|0.17166 -0.18697 -0.17087 0.18776|0.85438 0.15847 0.14484 0.84073|44979 7625 7099 37664 | 41 36 7752646 44799 97445
35/0.16678 0.18175|0.00085|0.16763 -0.18175 -0.16678 0.18260|0.85723 0.15466 0.14192 0.84449|44643 7391 7004 38246| 44 38 83|52079 45289 97368
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36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.16224
0.15729
0.15198
0.14636
0.14047
0.13436
0.12809
0.12170
0.11524
0.10875
0.10229
0.09588
0.08958
0.08340
0.07739
0.07158
0.06597
0.06061
0.05549
0.05063
0.04604
0.04173
0.03769
0.03393
0.03044

0.17725
0.17342
0.17021
0.16759
0.16555
0.16405
0.16309
0.16265
0.16273
0.16334
0.16447
0.16614
0.16836
0.17117
0.17457
0.17862
0.18334
0.18879
0.19503
0.20212
0.21013
0.21917
0.22932
0.24072
0.25349

0.00091
0.00098
0.00106
0.00115
0.00126
0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967

0.16315
0.15827
0.15304
0.14751
0.14173
0.13574
0.12960
0.12336
0.11707
0.11077
0.10452
0.09835
0.09231
0.08643
0.08075
0.07531
0.07011
0.06521
0.06060
0.05632
0.05236
0.04876
0.04551
0.04263
0.04011

-0.17725
-0.17342
-0.17021
-0.16759
-0.16555
-0.16405
-0.16309
-0.16265
-0.16273
-0.16334
-0.16447
-0.16614
-0.16836
-0.17117
-0.17457
-0.17862
-0.18334
-0.18879
-0.19503
-0.20212
-0.21013
-0.21917
-0.22932
-0.24072
-0.25349

-0.16224
-0.15729
-0.15198
-0.14636
-0.14047
-0.13436
-0.12809
-0.12170
-0.11524
-0.10875
-0.10229
-0.09588
-0.08958
-0.08340
-0.07739
-0.07158
-0.06597
-0.06061
-0.05549
-0.05063
-0.04604
-0.04173
-0.03769
-0.03393
-0.03044

0.17816
0.17440
0.17127
0.16874
0.16681
0.16543
0.16460
0.16431
0.16456
0.16536
0.16670
0.16861
0.17109
0.17420
0.17793
0.18235
0.18748
0.19339
0.20014
0.20781
0.21645
0.22620
0.23714
0.24942
0.26316

0.86051
0.86417
0.86817
0.87248
0.87706
0.88185
0.88684
0.89196
0.89717
0.90243
0.90771
0.91295
0.91814
0.92320
0.92813
0.93289
0.93743
0.94176
0.94583
0.94962
0.95313
0.95632
0.95920
0.96174
0.96395

0.15141
0.14868
0.14644
0.14470
0.14341
0.14256
0.14216
0.14218
0.14263
0.14350
0.14481
0.14655
0.14875
0.15140
0.15455
0.15820
0.16238
0.16714
0.17248
0.17848
0.18517
0.19260
0.20083
0.20993
0.21997

0.13858
0.13485
0.13077
0.12637
0.12168
0.11677
0.11165
0.10639
0.10100
0.09555
0.09006
0.08458
0.07914
0.07377
0.06852
0.06340
0.05844
0.05365
0.04907
0.04470
0.04057
0.03667
0.03301
0.02960
0.02642

0.84769
0.85035
0.85250
0.85415
0.85533
0.85606
0.85633
0.85616
0.85554
0.85448
0.85296
0.85098
0.84852
0.84557
0.84209
0.83808
0.83349
0.82827
0.82242
0.81585
0.80853
0.80039
0.79138
0.78141
0.77040

44443
44378
44445
44643
44971
45426
46007
46711
47535
48476
49529
50690
51952
53306
54745
56257
57829
59446
61091
62742
64381
65981
67516
68959
70282

7157
6925
6694
6466
6239
6015
5792
5571
5351
5133
4914
4696
4478
4260
4042
3823
3605
3387
3169
2954
2740
2530
2324
2122
1926

6910
6816
6723
6632
6541
6451
6362
6272
6182
6089
5994
5894
5789
5678
5559
5432
5293
5143
4981
4804
4613
4407
4187
3951
3702

38686
38983
39136
39147
39014
38739
38324
37771
37081
36258
35304
34225
33026
31712
30291
28774
27169
25489
23748
21960
20144
18316
16497
14707
12965

47
50
54
59
65
71
79
87
97

108

122

137

154

175

198

224

255

290

330

375

426

484

548

621

702

41
45
49
53
57
62
68
73
79
86
92
99
106
114
121
128
135
141
147
153
157
160
162
163
162

89

95
103
112
122
133
146
160
176
194
214
236
260
289
319
352
390
431
477
528
583
644
711
784
864

51648
51353
51193
51168
51275
51512
51877
52369
52983
53717
54565
55523
56584
57741
58985
60305
61689
63122
64590
66071
67547
68994
70388
71702
72910

45637
45844
45908
45831
45612
45253
44754
44116
43342
42433
41390
40218
38921
37504
35972
34333
32597
30774
28876
26917
24914
22884
20846
18821
16829

97285
97197
97101
96999
96887
96765
96632
96485
96325
96150
95956
95741
95505
95245
94956
94638
94286
93896
93465
92989
92461
91878
91234
90523
89739
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.02722
0.02426
0.02155
0.01907
0.01683
0.01480
0.01297
0.01132
0.00986
0.00855
0.00739
0.00637
0.00547
0.00468

0.26779
0.28381
0.30174
0.32184
0.34438
0.36968
0.39811
0.43009
0.46614
0.50683
0.55283
0.60494
0.66408
0.73134

0.01076
0.01196
0.01330
0.01479
0.01645
0.01829
0.02032
0.02259
0.02509
0.02787
0.03095
0.03435
0.03811
0.04227

0.03798
0.03622
0.03485
0.03386
0.03328
0.03309
0.03329
0.03391
0.03495
0.03642
0.03834
0.04072
0.04358
0.04695

-0.26779
-0.28381
-0.30174
-0.32184
-0.34438
-0.36968
-0.39811
-0.43009
-0.46614
-0.50683
-0.55283
-0.60494
-0.66408
-0.73134

-0.02722
-0.02426
-0.02155
-0.01907
-0.01683
-0.01480
-0.01297
-0.01132
-0.00986
-0.00855
-0.00739
-0.00637
-0.00547
-0.00468

0.27855
0.29577
0.31504
0.33663
0.36083
0.38797
0.41843
0.45268
0.49123
0.53470
0.58378
0.63929
0.70219
0.77361

0.96581
0.96732
0.96847
0.96925
0.96964
0.96967
0.96933
0.96857
0.96744
0.96588
0.96390
0.96149
0.95864
0.95530

0.23104
0.24320
0.25657
0.27124
0.28732
0.30492
0.32418
0.34520
0.36813
0.39309
0.42020
0.44958
0.48135
0.51557

0.02349
0.02079
0.01832
0.01608
0.01404
0.01221
0.01056
0.00909
0.00779
0.00664
0.00562
0.00473
0.00397
0.00330

0.75826
0.74491
0.73022
0.71408
0.69636
0.67695
0.65571
0.63246
0.60709
0.57943
0.54932
0.51665
0.48126
0.44304

71455
72448
73232
73781
74068
74075
73784
73182
72266
71031
69484
67634
65495
63084

1738
1557
1385
1224
1072
932
803
687
582
488
405
333
271
218

3440
3169
2890
2606
2323
2044
1773
1515
1275
1055

859

687

540

418

11291
9705
8224
6862
5630
4537
3587
2777
2102
1555
1122

789
540
359

792

890

999
1117
1247
1384
1531
1688
1851
2021
2197
2376
2555
2734

159
155
149
141
132
121
110
98
86
74
62
52
42
34

951
1045
1148
1258
1379
1506
1641
1786
1936
2095
2259
2427
2597
2767

73984
74895
75616
76122
76387
76391
76118
75557
74698
73540
72086
70343
68321
66035

14891
13029
11262
9609
8086
6703
5470
4390
3463
2684
2043
1528
1122
811

88875
87924
86879
85731
84473
83094
81588
79947
78161
76224
74130
71871
69443
66847

Source: Author’s calculations
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L(x) (for state based expectancies)

e(x) (state based)

e(x) (working age e(X) (population
L(X) | Tou population based) based) Inactive Active Inactive Active | e'°®@!
Age L L, Total o & ool e ey G0l Ly Ly Ly Ly ey e ey ey

15]0.94761 0.05228 0.99988 | 1.00000 | 39.48 16.75 56.23|38.82 16.47 55.29
16 (0.86652 0.13312 0.99964|0.99977|38.54 16.71 55.25|37.90 16.43 54.32|0.94458 0.05529 |0.20006 0.79981|38.67 16.54|37.12 18.08| 55.20
1710.81908 0.18029 0.99938(0.99952 |37.68 16.58 54.26|37.05 16.30 53.35|0.94168 0.05818 |0.18628 0.81358 |37.91 16.30|36.27 17.94| 54.22
18(0.78602 0.21306 0.99908|0.99924|36.87 16.40 53.28|36.26 16.13 52.38|0.93893 0.06092 |0.17373 0.82611|37.18 16.05(35.45 17.78| 53.23
1910.75946 0.23930 0.99875(0.99892 | 36.10 16.19 52.29(3550 15.92 51.42|0.93635 0.06348 |0.16231 0.83752|36.48 15.77|34.66 17.59| 52.25
2010.73608 0.26231 0.99840(0.99858 |35.35 15.96 51.31|34.76 15.69 50.45|0.93398 0.06584 |0.15194 0.84787 |35.79 15.47(33.89 17.37| 51.27
2110.71446 0.28355 0.99801|0.99821 |34.63 15.70 50.33|34.05 1544 49.49|0.93181 0.06799|0.14254 0.85726|35.13 15.15(33.15 17.13| 50.28
2210.69400 0.30360 0.99760|0.99781|33.92 1542 49.35|33.36 15.17 48.52|0.92988 0.06991 | 0.13403 0.86576 | 34.49 14.81|32.43 16.87| 49.30
2310.67449 0.32268 0.99717|0.99739|33.24 15.13 48.37|32.69 14.87 47.56|0.92819 0.07159|0.12633 0.87344|33.88 14.45|31.74 16.59| 48.33
2410.65589 0.34083 0.99671|0.99695|32.58 14.81 47.39|32.04 1456 46.60|0.92675 0.07301|0.11938 0.88038 | 33.28 14.06 |31.07 16.28| 47.35
2510.63822 0.35800 0.99622|0.99647 | 31.94 14.47 46.41|31.40 14.23 45.64|0.92558 0.07417|0.11311 0.88664 |32.71 13.66|30.42 15.95| 46.37
2610.62158 0.37413 0.99572(0.99597 | 31.31 14.12 45.44|30.79 13.89 44.68|0.92468 0.07506 | 0.10745 0.89229 |32.15 13.25(29.78 15.61| 45.39
2710.60603 0.38916 0.995180.99546 | 30.71 13.75 44.46|30.19 1352 43.72|0.92406 0.07567|0.10237 0.89735|31.60 12.81(29.17 15.25| 44.42
2810.59164 0.40299 0.99463|0.99491 |30.11 13.37 43.48|29.61 13.15 42.76|0.92371 0.07601|0.09781 0.90190(31.08 12.36|28.57 14.87| 43.44
2910.57848 0.41557 0.99405|0.99435|29.54 1297 4251|29.04 1275 41.80|0.92363 0.07607|0.09373 0.90597 | 30.56 11.90(27.98 14.49| 42.46
30(0.56660 0.42683 0.99344 |0.99375|28.97 1256 41.53|28.49 12.35 40.84|0.92383 0.07586 | 0.09008 0.90960 |30.06 11.43|27.40 14.09| 41.49
31]0.55604 0.43675 0.992790.99312|28.42 12.14 40.56|27.94 11.94 39.88|0.92429 0.07538|0.08684 0.91282|29.57 10.94|26.84 13.68| 40.51
3210.54683 0.44528 0.99211(0.99246 |27.88 11.71 39.59|27.41 1151 38.92|0.92501 0.07464 |0.08397 0.91568 [29.09 10.45|26.28 13.26| 39.54
3310.53899 0.45241 0.991390.99176|27.35 11.27 38.61|26.89 11.08 37.97|0.92598 0.07365|0.08144 0.91819|28.62 9.95|25.73 12.84| 38.57
3410.53253 0.45811 0.99064 | 0.99103 |26.82 10.82 37.64|26.37 10.64 37.01|0.92719 0.07242|0.07924 0.92037 |28.15 9.44|25.18 12.42| 37.60
35|0.52746 0.46237 0.98983|0.99025|26.31 10.36 36.67|25.87 10.19 36.06|0.92861 0.07096 |0.07733 0.92225|27.69 8.94|24.63 11.99| 36.63
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.52377
0.52146
0.52051
0.52093
0.52268
0.52574
0.53010
0.53572
0.54258
0.55062
0.55981
0.57007
0.58135
0.59356
0.60659
0.62035
0.63467
0.64942
0.66442
0.67946
0.69432
0.70877
0.72254
0.73537
0.74697

0.46519
0.46656
0.46650
0.46500
0.46206
0.45769
0.45191
0.44473
0.43617
0.42625
0.41499
0.40243
0.38863
0.37363
0.35750
0.34034
0.32225
0.30332
0.28371
0.26357
0.24306
0.22237
0.20171
0.18128
0.16130

0.98895
0.98802
0.98701
0.98592
0.98474
0.98344
0.98201
0.98046
0.97875
0.97687
0.97479
0.97250
0.96998
0.96719
0.96410
0.96069
0.95692
0.95275
0.94813
0.94302
0.93738
0.93114
0.92425
0.91665
0.90827

0.98940
0.98850
0.98754
0.98649
0.98536
0.98411
0.98276
0.98127
0.97964
0.97786
0.97588
0.97370
0.97130
0.96865
0.96572
0.96248
0.95890
0.95494
0.95056
0.94571
0.94034
0.93441
0.92786
0.92064
0.91266

25.80
25.29
24.79
24.28
23.78
23.28
22.78
22.27
21.76
21.25
20.73
20.20
19.66
19.12
18.56
17.99
17.41
16.82
16.21
15.59
14.96
14.31
13.65
12.97
12.28

9.91
9.44
8.98
8.52
8.06
7.60
7.14
6.69
6.25
5.81
5.39
4.97
4.57
4.18
3.81
3.45
3.11
2.78
2.48
2.19
1.92
1.68
1.45
1.24
1.05

35.70
34.73
33.77
32.80
31.84
30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.23
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33

25.36
24.87
24.37
23.88
23.39
22.89
22.40
21.90
21.40
20.89
20.38
19.86
19.33
18.80
18.25
17.69
17.12
16.54
15.94
15.33
14.71
14.07
13.42
12.75
12.07

9.74
9.29
8.83
8.38
7.92
7.47
7.02
6.58
6.14
5.72
5.30
4.89
4.50
411
3.75
3.39
3.06
2.74
2.44
2.15
1.89
1.65
1.42
1.22
1.03

35.10
34.15
33.20
32.25
31.31
30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
22.91
21.99
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11

0.93025
0.93208
0.93409
0.93624
0.93853
0.94093
0.94342
0.94598
0.94859
0.95122
0.95386
0.95648
0.95907
0.96160
0.96406
0.96644
0.96872
0.97088
0.97291
0.97481
0.97656
0.97816
0.97960
0.98087
0.98198

0.06929
0.06743
0.06538
0.06318
0.06084
0.05838
0.05582
0.05319
0.05050
0.04778
0.04503
0.04229
0.03957
0.03689
0.03426
0.03170
0.02922
0.02683
0.02454
0.02235
0.02029
0.01833
0.01651
0.01480
0.01321

0.07570
0.07434
0.07322
0.07235
0.07170
0.07128
0.07108
0.07109
0.07132
0.07175
0.07240
0.07328
0.07437
0.07570
0.07728
0.07910
0.08119
0.08357
0.08624
0.08924
0.09259
0.09630
0.10041
0.10497
0.10999

0.92384
0.92517
0.92625
0.92708
0.92767
0.92803
0.92816
0.92808
0.92777
0.92724
0.92648
0.92549
0.92426
0.92278
0.92105
0.91904
0.91674
0.91414
0.91121
0.90792
0.90426
0.90020
0.89569
0.89070
0.88520

27.23
26.77
26.31
25.84
25.37
24.90
24.41
2391
23.40
22.87
22.33
21.77
21.19
20.59
19.97
19.33
18.67
18.00
17.30
16.59
15.86
15.11
14.36
13.59
12.81

8.43
7.92
7.41
6.91
6.42
5.94
5.47
5.01
4.57
4.15
3.74
3.36
3.00
2.67
2.35
2.06
1.80
1.56
1.35
1.15
0.98
0.83
0.69
0.58
0.48

24.09
23.55
23.01
22.46
21.92
21.37
20.81
20.25
19.68
19.11
18.53
17.94
17.35
16.75
16.14
15.53
1491
14.29
13.65
13.02
12.38
11.74
11.09
10.43

9.78

11.57
11.14
10.71
10.29
9.88
9.47
9.07
8.67
8.29
7.91
7.54
7.19
6.84
6.51
6.18
5.87
5.57
5.27
4.99
4.72
4.46
4.21
3.96
3.73
3.51

35.66
34.69
33.72
32.76
31.80
30.83
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.25
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.75706
0.76536
0.77160
0.77552
0.77689
0.77552
0.77128
0.76406
0.75380
0.74052
0.72426
0.70512
0.68321
0.69576

0.14198
0.12352
0.10613
0.08998
0.07520
0.06190
0.05014
0.03993
0.03126
0.02404
0.01816
0.01347
0.00983
0.01343

0.89904
0.88888
0.87773
0.86550
0.85209
0.83742
0.82142
0.80399
0.78506
0.76456
0.74242
0.71859
0.69304
0.70919

0.90387
0.89420
0.88357
0.87190
0.85910
0.84508
0.82976
0.81307
0.79491
0.77521
0.75391
0.73093
0.70625
0.67984

11.57
10.85
10.12
9.37
8.60
7.83
7.04
6.23
5.41
4.58
3.73
2.85
1.95
1.02

0.88
0.73
0.60
0.49
0.39
0.31
0.24
0.18
0.14
0.10
0.07
0.05
0.03
0.02

12.46
11.59
10.72
9.86
9.00
8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

11.38
10.67
9.95
9.21
8.46
7.70
6.92
6.13
5.32
4.50
3.66
2.80
1.92
1.01

0.87
0.72
0.59
0.48
0.39
0.31
0.24
0.18
0.14
0.10
0.07
0.05
0.03
0.02

12.25
11.39
10.54
9.69
8.84
8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

0.98291
0.98366
0.98423
0.98462
0.98482
0.98484
0.98466
0.98429
0.98372
0.98294
0.98195
0.98075
0.97932
0.97765

0.01174
0.01039
0.00916
0.00804
0.00702
0.00610
0.00528
0.00454
0.00389
0.00332
0.00281
0.00237
0.00198
0.00165

0.11552
0.12160
0.12829
0.13562
0.14366
0.15246
0.16209
0.17260
0.18407
0.19654
0.21010
0.22479
0.24067
0.25778

0.87913
0.87245
0.86511
0.85704
0.84818
0.83847
0.82785
0.81623
0.80355
0.78971
0.77466
0.75832
0.74063
0.72152

12.02
11.22
10.41
9.60
8.78
7.96
7.13
6.29
5.45
4.59
3.72
2.83
1.92
0.98

0.39
0.32
0.26
0.20
0.16
0.12
0.10
0.07
0.05
0.04
0.02
0.01
0.01
0.00

9.12
8.46
7.79
7.12
6.44
5.76
5.07
4.37
3.66
2.95
2.23
1.52
0.84
0.26

3.29
3.08
2.88
2.69
2.51
2.33
2.16
1.99
1.83
1.67
151
1.32
1.09
0.72

12.41
11.54
10.67
9.81
8.94
8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations



Table A.9: Multistate working life table for low educated never married women based on transition rates estimated from Equation 4
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Estimated

Death

transition rates | rate M(x) (transition rate matrix) P(x) (transition probability matrix) |  dijwhere I, j =1,2 d;swhere i =1,2 1(x)
4
Age| M2 My i 12| m, m, MM py Py Py Pp| iy G dy dyp|diy dps a7 1y Toml
15]0.11697 0.39829|0.00023|0.11720 -0.39829 -0.11697 0.39852|0.90678 0.31663 0.09299 0.68314|89161 9143 0 0| 23 0 2398327 0 98327
16| 0.12133 0.36494|0.00025|0.12158 -0.36494 -0.12133 0.36519|0.90217 0.29350 0.09758 0.70625|80439 8700 2684 6457| 22 2 25|89161 9143 98304
17]0.12545 0.33541|0.00028 | 0.12573 -0.33541 -0.12545 0.33569|0.89779 0.27253 0.10193 0.72719| 74627 8473 4131 11022| 23 4 2883122 15157 98280
1810.12930 0.30921|0.00031|0.12961 -0.30921 -0.12930 0.30952|0.89367 0.25354 0.10602 0.74615|70383 8350 4943 14546| 24 6 30| 78757 19495 98252
19|0.13285 0.28593|0.00034|0.13319 -0.28593 -0.13285 0.28627|0.88985 0.23635 0.10981 0.76331|67028 8272 5412 17477| 26 8 33| 75326 22896 98222
2010.13606 0.26521 |0.00037 | 0.13643 -0.26521 -0.13606 0.26558 | 0.88634 0.22082 0.11329 0.77881|64207 8206 5686 20053 | 27 10 36 | 72440 25748 98188
21/0.13891 0.24675|0.00040|0.13931 -0.24675 -0.13891 0.24715|0.88319 0.20678 0.11641 0.79282|61728 8136 5844 22405| 28 11 3969892 28260 98152
2210.14137 0.23027 | 0.00042 | 0.14179 -0.23027 -0.14137 0.23069|0.88041 0.19411 0.11917 0.80547|59491 8053 5928 24600| 28 13 41167572 30541 98113
23/0.14342 0.21555|0.00045|0.14387 -0.21555 -0.14342 0.21600|0.87800 0.18267 0.12155 0.81688 | 57438 7951 5965 26673| 29 15 44165419 32653 98072
2410.14504 0.20239 |0.00048 | 0.14552 -0.20239 -0.14504 0.20287|0.87600 0.17236 0.12352 0.82716|55541 7832 5968 28640| 30 17 47163403 34625 98028
25/0.14621 0.19061 | 0.00050 | 0.14671 -0.19061 -0.14621 0.19111|0.87442 0.16306 0.12508 0.83644 |53784 7694 5947 30506| 31 18 49161509 36472 97981
261 0.14693 0.18007 | 0.00052 | 0.14745 -0.18007 -0.14693 0.18059 |0.87326 0.15469 0.12622 0.84479|52161 7539 5909 32271| 31 20 5159732 38200 97932
27/0.14718 0.17063 | 0.00055|0.14773 -0.17063 -0.14718 0.17118|0.87251 0.14716 0.12694 0.85229 |50667 7371 5859 33930| 32 22 5458070 39810 97881
2810.14697 0.16219|0.00057 | 0.14754 -0.16219 -0.14697 0.16276|0.87221 0.14040 0.12722 0.85903|49302 7191 5799 35479| 32 24 56 | 56526 41301 97827
290.14629 0.15463|0.00060 | 0.14689 -0.15463 -0.14629 0.15523|0.87231 0.13433 0.12709 0.86507 | 48065 7003 5732 36913| 33 26 59|55101 42670 97771
30(0.14516 0.14787 | 0.00063 | 0.14579 -0.14787 -0.14516 0.14850|0.87284 0.12890 0.12653 0.87047 | 46956 6807 5661 38227 | 34 28 62 | 53797 43916 97712
31/0.14357 0.14184|0.00067 | 0.14424 -0.14184 -0.14357 0.14251|0.87377 0.12405 0.12556 0.87528 |45975 6607 5587 39417| 35 30 65|52617 45034 97651
3210.14156 0.13648 | 0.00070 | 0.14226 -0.13648 -0.14156 0.13718|0.87510 0.11974 0.12420 0.87956 | 45121 6404 5511 40481| 36 32 68 | 51561 46024 97585
33/0.13913 0.13172|0.00074|0.13987 -0.13172 -0.13913 0.13246|0.87681 0.11593 0.12245 0.88333 |44395 6200 5435 41415| 37 35 7250632 46885 97517
3410.13631 0.12751|0.00079|0.13710 -0.12751 -0.13631 0.12830|0.87887 0.11257 0.12034 0.88664 | 43794 5996 5360 42217| 39 38 7749830 47615 97445
35/0.13313 0.12382 | 0.00085 | 0.13398 -0.12382 -0.13313 0.12467|0.88127 0.10963 0.11788 0.88952 | 43318 5794 5286 42887 | 42 41 83]49154 48214 97368
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36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.12960
0.12578
0.12168
0.11734
0.11279
0.10808
0.10324
0.09831
0.09331
0.08829
0.08327
0.07829
0.07337
0.06855
0.06384
0.05927
0.05484
0.05059
0.04652
0.04265
0.03897
0.03549
0.03223
0.02917
0.02632

0.12060
0.11782
0.11546
0.11350
0.11190
0.11067
0.10979
0.10925
0.10904
0.10916
0.10962
0.11042
0.11157
0.11307
0.11494
0.11720
0.11987
0.12298
0.12655
0.13063
0.13525
0.14046
0.14632
0.15289
0.16024

0.00091
0.00098
0.00106
0.00115
0.00126
0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967

0.13051
0.12676
0.12274
0.11849
0.11405
0.10946
0.10475
0.09997
0.09514
0.09031
0.08550
0.08076
0.07610
0.07158
0.06720
0.06300
0.05898
0.05519
0.05163
0.04834
0.04529
0.04252
0.04005
0.03787
0.03599

-0.12060
-0.11782
-0.11546
-0.11350
-0.11190
-0.11067
-0.10979
-0.10925
-0.10904
-0.10916
-0.10962
-0.11042
-0.11157
-0.11307
-0.11494
-0.11720
-0.11987
-0.12298
-0.12655
-0.13063
-0.13525
-0.14046
-0.14632
-0.15289
-0.16024

-0.12960
-0.12578
-0.12168
-0.11734
-0.11279
-0.10808
-0.10324
-0.09831
-0.09331
-0.08829
-0.08327
-0.07829
-0.07337
-0.06855
-0.06384
-0.05927
-0.05484
-0.05059
-0.04652
-0.04265
-0.03897
-0.03549
-0.03223
-0.02917
-0.02632

0.12151
0.11880
0.11652
0.11465
0.11316
0.11205
0.11130
0.11091
0.11087
0.11118
0.11185
0.11289
0.11430
0.11610
0.11830
0.12093
0.12401
0.12758
0.13166
0.13632
0.14157
0.14749
0.15414
0.16159
0.16991

0.88400
0.88700
0.89027
0.89377
0.89746
0.90132
0.90532
0.90942
0.91358
0.91778
0.92199
0.92616
0.93029
0.93431
0.93823
0.94201
0.94563
0.94906
0.95229
0.95529
0.95807
0.96059
0.96284
0.96482
0.96653

0.10710
0.10493
0.10312
0.10164
0.10048
0.09963
0.09908
0.09882
0.09885
0.09916
0.09977
0.10066
0.10186
0.10335
0.10517
0.10731
0.10980
0.11266
0.11590
0.11956
0.12366
0.12823
0.13332
0.13897
0.14522

0.11509
0.11202
0.10867
0.10508
0.10128
0.09730
0.09317
0.08892
0.08459
0.08020
0.07578
0.07137
0.06699
0.06266
0.05841
0.05427
0.05024
0.04635
0.04261
0.03903
0.03563
0.03240
0.02937
0.02651
0.02385

0.89199
0.89409
0.89582
0.89721
0.89826
0.89899
0.89941
0.89952
0.89933
0.89882
0.89801
0.89687
0.89542
0.89362
0.89148
0.88896
0.88606
0.88275
0.87900
0.87477
0.87004
0.86476
0.85889
0.85237
0.84516

42966
42735
42625
42634
42759
42999
43353
43818
44392
45073
45857
46742
47723
48795
49953
51189
52495
53862
55278
56728
58199
59673
61130
62549
63906

5594
5397
5203
5012
4825
4642
4462
4285
4110
3939
3769
3602
3436
3273
3110
2949
2789
2630
2473
2318
2164
2013
1864
1719
1577

5214
5143
5076
5011
4948
4888
4830
4773
4718
4665
4611
4557
4503
4446
4387
4325
4257
4185
4105
4018
3922
3816
3699
3571
3430

43423
43826
44095
44230
44233
44103
43842
43450
42929
42280
41504
40605
39583
38443
37189
35824
34355
32789
31134
29398
27594
25734
23832
21902
19964

44
47
51
55
60
66
72
80
89
99
111
125
140
158
179
202
229
260
296
337
383
435
495
562
636

44
48
52
57
62
68
74
80
87
95
103
112
121
130
140
150
160
170
181
191
200
208
216
223
227

88

95
103
111
122
133
146
160
176
194
214
236
260
288
319
352
390
431
476
528
583
644
711
784
864

48604
48180
47879
47701
47644
47707
47887
48183
48591
49111
49738
50469
51299
52226
53242
54340
55514
56753
58047
59383
60746
62121
63489
64829
66120

48681
49017
49223
49298
49243
49058
48745
48303
47735
47039
46218
45274
44206
43020
41716
40299
38773
37144
35419
33607
31716
29759
27747
25696
23621

97285
97197
97102
96999
96887
96765
96632
96486
96326
96150
95956
95742
95506
95246
94957
94639
94287
93897
93466
92990
92462
91880
91236
90525
89741
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.02367
0.02122
0.01897
0.01690
0.01500
0.01328
0.01172
0.01031
0.00904
0.00790
0.00689
0.00598
0.00518
0.00447

0.16846
0.17764
0.18790
0.19936
0.21216
0.22648
0.24250
0.26045
0.28058
0.30320
0.32864
0.35731
0.38966
0.42625

0.01076
0.01196
0.01330
0.01479
0.01645
0.01829
0.02032
0.02259
0.02509
0.02787
0.03095
0.03435
0.03811
0.04227

0.03443
0.03318
0.03227
0.03169
0.03145
0.03157
0.03204
0.03290
0.03413
0.03577
0.03784
0.04033
0.04329
0.04674

-0.16846
-0.17764
-0.18790
-0.19936
-0.21216
-0.22648
-0.24250
-0.26045
-0.28058
-0.30320
-0.32864
-0.35731
-0.38966
-0.42625

-0.02367
-0.02122
-0.01897
-0.01690
-0.01500
-0.01328
-0.01172
-0.01031
-0.00904
-0.00790
-0.00689
-0.00598
-0.00518
-0.00447

0.17922
0.18960
0.20120
0.21415
0.22861
0.24477
0.26282
0.28304
0.30567
0.33107
0.35959
0.39166
0.42777
0.46852

0.96792
0.96903
0.96982
0.97028
0.97042
0.97022
0.96968
0.96877
0.96751
0.96585
0.96379
0.96133
0.95843
0.95507

0.15212
0.15975
0.16815
0.17740
0.18758
0.19878
0.21109
0.22460
0.23943
0.25570
0.27352
0.29302
0.31433
0.33759

0.02137
0.01908
0.01697
0.01503
0.01327
0.01166
0.01020
0.00889
0.00771
0.00666
0.00573
0.00490
0.00418
0.00354

0.83717
0.82836
0.81864
0.80792
0.79610
0.78310
0.76880
0.75306
0.73579
0.71682
0.69601
0.67321
0.64827
0.62102

65177
66333
67348
68192
68835
69249
69409
69288
68868
68131
67065
65667
63937
61885

1439
1306
1179
1057
941
832
730
636
549
470
399
335
279
229

3277
3111
2932
2741
2540
2330
2113
1893
1672
1454
1243
1044

859

692

18033
16130
14274
12485
10780
9179
7696
6346
5137
4076
3164
2399
1772
1274

721

814

918
1032
1157
1294
1440
1598
1764
1939
2121
2307
2495
2682

231
232
230
227
221
212
201
188
173
156
139
120
102

85

951
1045
1148
1259
1378
1506
1641
1786
1937
2095
2259
2427
2597
2767

67337
68454
69444
70280
70933
71375
71579
71522
71181
70540
69585
68309
66711
64797

21541
19473
17437
15453
13541
11721
10011
8427
6982
5686
4546
3563
2734
2051

88877
87926
86881
85733
84474
83096
81590
79949
78163
76226
74131
71871
69444
66847

Source: Author’s calculations
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L(x) (for state based expectancies)

e(x) (state based)

e(x) (working age e(X) (population
L(X) I | population based) based) Inactive Active Inactive Active | e °®@
Age L L, Total e e ool e ey Jordl L Ly Ly Ly e ep| ey ey

15(0.95339 0.04649 0.99989|1.00000|37.21 19.02 56.23|36.59 18.70 55.29
16 0.87607 0.12357 0.99965 |0.99977 | 36.27 18.98 55.25|35.66 18.66 54.32|0.95109 0.04879|0.14675 0.85312|36.44 18.76|34.20 21.00| 55.20
1710.82317 0.17621 0.99938|0.99952|35.40 18.86 54.26|34.81 18.54 53.35|0.94890 0.05096|0.13626 0.86360|35.73 18.48|33.37 20.85| 54.22
1810.78352 0.21556 0.99909 (0.99924 |34.59 18.69 53.28|34.01 18.38 52.38|0.94684 0.05301|0.12677 0.87308|35.05 18.19|32.57 20.66| 53.23
1910.75140 0.24736 0.99876(0.99893 |33.81 18.48 52.29(33.25 18.17 51.42|0.94492 0.05491|0.11818 0.88165|34.39 17.86|31.79 20.45| 52.25
201 0.72377 0.27464 0.99841|0.99859 |33.07 18.24 51.31|32.52 17.93 50.45|0.94317 0.05664 |0.11041 0.88941|33.75 17.52|31.05 20.22| 51.27
2110.69902 0.29901 0.99802 |0.99822|32.36 17.97 50.33|31.82 17.67 49.49|0.94159 0.05821 |0.10339 0.89641 |33.14 17.15(30.33 19.96| 50.28
2210.67627 0.32135 0.99761|0.99782 |31.67 17.68 49.35|31.14 17.38 48.52|0.94020 0.05959 |0.09706 0.90273 |32.55 16.76|29.64 19.67| 49.30
2310.65507 0.34211 0.99718|0.99740|31.01 17.36 48.37|30.49 17.07 47.56{0.93900 0.06077 |0.09134 0.90844 |31.98 16.35(28.97 19.36| 48.33
2410.63519 0.36153 0.99672|0.99695|30.36 17.03 47.39|29.86 16.74 46.60|0.93800 0.06176 |0.08618 0.91358 |31.43 15.92|28.32 19.03| 47.35
2510.61652 0.37971 0.99623|0.99648 | 29.74 16.67 46.41|29.24 16.39 45.64|0.93721 0.06254|0.08153 0.91822 |30.90 15.47|27.69 18.67| 46.37
2610.59903 0.39669 0.99572|0.99598 | 29.14 16.30 45.44|28.65 16.03 44.68|0.93663 0.06311|0.07735 0.92239 |30.40 15.00|27.09 18.30| 45.39
2710.58273 0.41246 0.99519|0.99546 | 28,55 15.91 44.46|28.07 15.64 43.72|0.93626 0.06347 | 0.07358 0.92614 |29.90 14.51|26.50 17.92| 44.42
2810.56763 0.42700 0.99463|0.99491 |27.98 15.50 43.48|27.51 15.24 42.76|0.93610 0.06361 |0.07020 0.92952 (29.43 14.01|25.92 17.52| 43.44
2910.55375 0.44030 0.99405|0.99435|27.43 15.08 42.51|26.97 1483 41.80|0.93616 0.06354 |0.06716 0.93254 |28.97 13.50|25.36 17.11| 42.46
3010.54112 0.45232 0.99344|0.99375|26.88 14.65 41.53|26.43 14.40 40.84|0.93642 0.06327 | 0.06445 0.93524 |28.52 12.97|24.81 16.68| 41.49
31]0.52975 0.46304 0.99279(0.99312|26.36 14.20 40.56|25.92 13.96 39.88|0.93688 0.06278 |0.06203 0.93764 |28.09 12.43(24.27 16.25| 40.52
3210.51966 0.47245 0.99211|0.99246 | 25.84 13.75 39.59|25.41 13.52 38.92|0.93755 0.06210|0.05987 0.93978 |27.66 11.88|23.73 15.81| 39.54
3310.51086 0.48054 0.99140(0.99176 |25.33 13.28 38.61|24.91 13.06 37.97|0.93840 0.06123|0.05796 0.94167 |27.24 11.32(23.21 15.36| 38.57
3410.50334 0.48730 0.99064 |0.99103|24.84 12.80 37.64|24.42 1259 37.01|0.93944 0.06017 | 0.05628 0.94332(26.83 10.76|22.68 14.91| 37.60
35(0.49711 0.49272 0.98983|0.99025(24.35 12.32 36.67|23.94 12.12 36.06|0.94064 0.05894 | 0.05482 0.94476 |26.43 10.20(22.16 14.46| 36.63
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.49215
0.48846
0.48603
0.48484
0.48487
0.48610
0.48852
0.49210
0.49682
0.50265
0.50956
0.51750
0.52643
0.53631
0.54706
0.55862
0.57088
0.58376
0.59714
0.61086
0.62479
0.63874
0.65251
0.66589
0.67864

0.49680
0.49956
0.50098
0.50109
0.49987
0.49734
0.49350
0.48836
0.48193
0.47422
0.46524
0.45501
0.44355
0.43089
0.41705
0.40208
0.38604
0.36899
0.35100
0.33217
0.31260
0.29242
0.27176
0.25078
0.22965

0.98896
0.98802
0.98702
0.98593
0.98474
0.98344
0.98202
0.98046
0.97875
0.97687
0.97480
0.97251
0.96999
0.96720
0.96411
0.96070
0.95693
0.95276
0.94814
0.94304
0.93739
0.93116
0.92427
0.91667
0.90829

0.98941
0.98851
0.98754
0.98649
0.98536
0.98412
0.98276
0.98128
0.97965
0.97786
0.97589
0.97371
0.97131
0.96866
0.96573
0.96249
0.95891
0.95495
0.95056
0.94572
0.94035
0.93443
0.92788
0.92065
0.91268

23.87
23.39
22.92
22.45
21.99
21.52
21.06
20.59
20.12
19.65
19.17
18.69
18.21
17.71
17.21
16.70
16.18
15.65
15.11
14.55
13.99
13.41
12.81
12.21
11.58

11.83
11.34
10.85
10.35
9.85
9.36
8.87
8.38
7.89
741
6.94
6.48
6.03
5.59
5.16
4.74
4.34
3.95
3.58
3.23
2.90
2.58
2.28
2.01
1.75

35.70
34.73
33.77
32.80
31.84
30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.24
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33

23.47
23.00
22.54
22.08
21.62
21.16
20.70
20.24
19.78
19.32
18.85
18.38
17.90
17.42
16.92
16.42
15.91
15.39
14.86
14.31
13.75
13.18
12.60
12.00
11.39

11.64
11.15
10.67
10.18
9.69
9.20
8.72
8.24
7.76
7.29
6.83
6.37
5.93
5.49
5.07
4.66
4.27
3.89
3.52
3.18
2.85
2.54
2.24
1.97
1.72

35.10
34.15
33.20
32.25
31.31
30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
2291
21.99
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11

0.94200
0.94350
0.94514
0.94689
0.94873
0.95066
0.95266
0.95471
0.95679
0.95889
0.96099
0.96308
0.96514
0.96716
0.96912
0.97101
0.97282
0.97453
0.97615
0.97765
0.97904
0.98029
0.98142
0.98241
0.98326

0.05755
0.05601
0.05433
0.05254
0.05064
0.04865
0.04658
0.04446
0.04229
0.04010
0.03789
0.03569
0.03349
0.03133
0.02921
0.02713
0.02512
0.02317
0.02130
0.01952
0.01781
0.01620
0.01468
0.01326
0.01193

0.05355
0.05247
0.05156
0.05082
0.05024
0.04981
0.04954
0.04941
0.04942
0.04958
0.04988
0.05033
0.05093
0.05168
0.05258
0.05366
0.05490
0.05633
0.05795
0.05978
0.06183
0.06412
0.06666
0.06948
0.07261

0.94600
0.94704
0.94791
0.94860
0.94913
0.94950
0.94971
0.94976
0.94966
0.94941
0.94900
0.94844
0.94771
0.94681
0.94574
0.94448
0.94303
0.94138
0.93950
0.93738
0.93502
0.93238
0.92944
0.92618
0.92258

26.03
25.62
25.22
24.82
24.40
23.98
23.55
23.11
22.65
22.18
21.69
21.18
20.65
20.10
19.52
18.93
18.31
17.67
17.01
16.33
15.63
14.92
14.19
13.44
12.68

9.63
9.06
8.50
7.94
7.39
6.85
6.32
581
5.31
4.84
4.38
3.95
3.54
3.16
2.80
247
217
1.89
1.64
1.41
1.21
1.02
0.86
0.72
0.60

21.65
21.13
20.62
20.10
19.58
19.06
18.54
18.01
17.48
16.94
16.40
15.85
15.30
14.75
14.19
13.62
13.05
12.48
11.90
11.32
10.74
10.15

9.56

8.97

8.38

14.01
13.56
13.11
12.66
12.21
11.77
11.34
10.91
10.49
10.08
9.67
9.28
8.89
8.51
8.14
7.77
7.42
7.08
6.74
6.42
6.10
5.79
5.49
5.19
4.91

35.66
34.69
33.72
32.76
31.80
30.83
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.26
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.69050
0.70122
0.71051
0.71808
0.72364
0.72693
0.72768
0.72566
0.72066
0.71254
0.70120
0.68658
0.66872
0.67950

0.20856
0.18769
0.16725
0.14744
0.12846
0.11051
0.09376
0.07835
0.06442
0.05203
0.04123
0.03202
0.02433
0.02972

0.89906
0.88891
0.87775
0.86552
0.85211
0.83744
0.82144
0.80401
0.78508
0.76458
0.74243
0.71860
0.69305
0.70921

0.90390
0.89422
0.88359
0.87192
0.85912
0.84510
0.82978
0.81309
0.79493
0.77523
0.75392
0.73094
0.70626
0.67985

10.95
10.29
9.62
8.94
8.23
7.51
6.78
6.02
5.24
4.45
3.63
2.78
191
1.00

151
1.29
1.10
0.92
0.76
0.62
0.50
0.40
0.31
0.23
0.17
0.12
0.08
0.04

12.46
11.59
10.72
9.86
9.00
8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

10.76
10.12
9.46
8.79
8.10
7.39
6.66
5.92
5.16
4.37
3.57
2.74
1.88
0.98

1.49
1.27
1.08
0.90
0.75
0.61
0.49
0.39
0.30
0.23
0.17
0.12
0.08
0.04

12.25
11.39
10.54
9.69
8.84
8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

0.98396
0.98451
0.98491
0.98514
0.98521
0.98511
0.98484
0.98439
0.98375
0.98292
0.98190
0.98066
0.97921
0.97753

0.01069
0.00954
0.00849
0.00752
0.00663
0.00583
0.00510
0.00445
0.00386
0.00333
0.00287
0.00245
0.00209
0.00177

0.07606
0.07987
0.08407
0.08870
0.09379
0.09939
0.10554
0.11230
0.11972
0.12785
0.13676
0.14651
0.15717
0.16879

0.91859
0.91418
0.90932
0.90396
0.89805
0.89155
0.88440
0.87653
0.86789
0.85841
0.84800
0.83661
0.82414
0.81051

1191
11.13
10.34
9.54
8.74
7.92
7.10
6.27
5.43
4.58
3.71
2.83
1.92
0.98

0.50
0.41
0.33
0.26
0.21
0.16
0.12
0.09
0.06
0.04
0.03
0.02
0.01
0.00

7.78
7.18
6.57
5.97
5.36
4.74
4.13
3.51
2.89
2.28
1.67
1.09
0.57
0.17

4.63
4.36
4.10
3.84
3.59
3.34
3.10
2.85
2.61
2.35
2.07
1.75
1.35
0.81

12.41
11.54
10.67
9.81
8.94
8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations
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Estimated

Death

transition rates | rate M(x) (transition rate matrix) P(x) (transition probability matrix) |  dijwhere I, j =1,2 d;swhere i =1,2 1(x)
4
Age| M2 My i 12| m, m, MM py Py Py Pp| iy G dy dyp|diy dps a7 1y Toml
15]0.07724 0.57682|0.00023|0.07747 -0.57682 -0.07724 0.57705|0.94157 0.43458 0.05820 0.56519|92582 5722 0 0| 23 0 2398327 0 98327
16| 0.08012 0.52853|0.00025|0.08037 -0.52853 -0.08012 0.52878|0.93834 0.40512 0.06141 0.59463|86873 5686 2318 3403| 23 1 25192582 5722 98304
17|0.08284 0.48576|0.00028 | 0.08312 -0.48576 -0.08284 0.48604|0.93523 0.37813 0.06449 0.62159|83415 5752 3437 5649| 25 3 28(89191 9088 98280
18|0.08539 0.44781|0.00031|0.08570 -0.44781 -0.08539 0.44812|0.93229 0.35346 0.06740 0.64623|80971 5853 4030 7368| 27 4 3086851 11401 98252
19|0.08773 0.41410|0.00034|0.08807 -0.41410 -0.08773 0.41444|0.92955 0.33094 0.07011 0.66872|79012 5960 4375 8841| 29 4 3385001 13221 98222
2010.08985 0.38409 | 0.00037 | 0.09022 -0.38409 -0.08985 0.38446|0.92702 0.31041 0.07261 0.68922|77302 6055 4594 10201| 31 5 36| 83388 14801 98188
21/0.09173 0.35735|0.00040|0.09213 -0.35735 -0.09173 0.35775|0.92471 0.29172 0.07489 0.70788|75730 6133 4742 11508| 33 7 3981896 16256 98152
2210.09336 0.33349|0.00042 | 0.09378 -0.33349 -0.09336 0.33391|0.92267 0.27473 0.07691 0.72485|74250 6189 4846 12787 | 34 7 41180473 17640 98113
23/0.09471 0.31217|0.00045|0.09516 -0.31217 -0.09471 0.31262|0.92088 0.25929 0.07867 0.74026 | 72838 6222 4920 14047| 36 9 4479096 18976 98072
2410.09578 0.29311|0.00048 | 0.09626 -0.29311 -0.09578 0.29359|0.91937 0.24529 0.08015 0.75423|71488 6233 4972 15288 | 37 10 47 | 77758 20269 98028
250.09656 0.27606 | 0.00050 |0.09706 -0.27606 -0.09656 0.27656|0.91814 0.23260 0.08136 0.76690|70201 6220 5006 16504 | 38 11 4976460 21521 97981
2610.09703 0.26079 |0.00052 | 0.09755 -0.26079 -0.09703 0.26131|0.91722 0.22111 0.08227 0.77837|68981 6187 5025 17688 | 39 12 5175207 22725 97932
2710.09720 0.24712|0.00055|0.09775 -0.24712 -0.09720 0.24767|0.91657 0.21072 0.08288 0.78873 67831 6133 5031 18831| 41 13 54| 74005 23875 97881
28 10.09705 0.23488 | 0.00057 | 0.09762 -0.23488 -0.09705 0.23545|0.91623 0.20134 0.08320 0.79809 | 66759 6062 5026 19924 | 42 14 56 | 72862 24965 97827
290.09661 0.22394|0.00060 | 0.09721 -0.22394 -0.09661 0.22454|0.91618 0.19290 0.08322 0.80650 | 65769 5974 5013 20958 | 43 16 59|71785 25986 97771
30(0.09586 0.21415|0.00063 |0.09649 -0.21415 -0.09586 0.21478|0.91643 0.18531 0.08294 0.81407 | 64866 5871 4990 21924| 45 17 62| 70781 26931 97712
31/0.09481 0.20542 | 0.00067 | 0.09548 -0.20542 -0.09481 0.20609 |0.91694 0.17850 0.08239 0.82083 | 64054 5755 4961 22815| 47 19 65|69856 27795 97651
3210.09348 0.19765 | 0.00070 | 0.09418 -0.19765 -0.09348 0.19835|0.91775 0.17242 0.08155 0.82688 | 63339 5628 4926 23624 | 48 20 68 | 69016 28570 97585
33/0.09188 0.19076 | 0.00074 |0.09262 -0.19076 -0.09188 0.19150|0.91881 0.16702 0.08045 0.83224|62723 5492 4886 24345| 50 22 7268265 29252 97517
3410.09002 0.18467 | 0.00079 | 0.09081 -0.18467 -0.09002 0.18546|0.92012 0.16225 0.07909 0.83696 | 62208 5347 4841 24972| 53 24 7767609 29836 97445
35/0.08791 0.17932|0.00085|0.08876 -0.17932 -0.08791 0.18017|0.92166 0.15806 0.07749 0.84109|61797 5196 4792 25501| 57 26 83|67049 30319 97368
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36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.08559
0.08306
0.08035
0.07749
0.07449
0.07138
0.06818
0.06492
0.06162
0.05830
0.05499
0.05170
0.04845
0.04527
0.04216
0.03914
0.03622
0.03341
0.03072
0.02816
0.02573
0.02344
0.02128
0.01926
0.01738

0.17466
0.17063
0.16722
0.16437
0.16206
0.16028
0.15900
0.15821
0.15791
0.15809
0.15876
0.15992
0.16158
0.16375
0.16646
0.16974
0.17360
0.17810
0.18328
0.18918
0.19587
0.20342
0.21190
0.22142
0.23206

0.00091
0.00098
0.00106
0.00115
0.00126
0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967

0.08650
0.08404
0.08141
0.07864
0.07575
0.07276
0.06969
0.06658
0.06345
0.06032
0.05722
0.05417
0.05118
0.04830
0.04552
0.04287
0.04036
0.03801
0.03583
0.03385
0.03205
0.03047
0.02910
0.02796
0.02705

-0.17466
-0.17063
-0.16722
-0.16437
-0.16206
-0.16028
-0.15900
-0.15821
-0.15791
-0.15809
-0.15876
-0.15992
-0.16158
-0.16375
-0.16646
-0.16974
-0.17360
-0.17810
-0.18328
-0.18918
-0.19587
-0.20342
-0.21190
-0.22142
-0.23206

-0.08559
-0.08306
-0.08035
-0.07749
-0.07449
-0.07138
-0.06818
-0.06492
-0.06162
-0.05830
-0.05499
-0.05170
-0.04845
-0.04527
-0.04216
-0.03914
-0.03622
-0.03341
-0.03072
-0.02816
-0.02573
-0.02344
-0.02128
-0.01926
-0.01738

0.17557
0.17161
0.16828
0.16552
0.16332
0.16166
0.16051
0.15987
0.15974
0.16011
0.16099
0.16239
0.16431
0.16678
0.16982
0.17347
0.17774
0.18270
0.18839
0.19487
0.20219
0.21045
0.21972
0.23012
0.24173

0.92342
0.92538
0.92751
0.92980
0.93221
0.93474
0.93735
0.94003
0.94274
0.94547
0.94820
0.95089
0.95354
0.95611
0.95859
0.96097
0.96322
0.96533
0.96728
0.96906
0.97067
0.97208
0.97329
0.97428
0.97506

0.15441
0.15129
0.14865
0.14648
0.14475
0.14345
0.14258
0.14211
0.14205
0.14239
0.14313
0.14428
0.14584
0.14783
0.15026
0.15314
0.15650
0.16037
0.16476
0.16972
0.17528
0.18148
0.18838
0.19602
0.20446

0.07567
0.07364
0.07143
0.06905
0.06653
0.06388
0.06114
0.05831
0.05543
0.05251
0.04957
0.04664
0.04374
0.04087
0.03805
0.03531
0.03265
0.03008
0.02762
0.02526
0.02303
0.02091
0.01892
0.01705
0.01531

0.84468
0.84773
0.85029
0.85237
0.85399
0.85517
0.85591
0.85623
0.85613
0.85560
0.85465
0.85326
0.85143
0.84915
0.84639
0.84314
0.83937
0.83504
0.83014
0.82461
0.81842
0.81151
0.80383
0.79532
0.78592

61489
61287
61190
61197
61306
61516
61825
62229
62723
63304
63967
64703
65507
66370
67282
68232
69209
70198
71187
72157
73093
73977
74788
75507
76113

5039
4877
4712
4545
4375
4204
4032
3860
3688
3516
3344
3174
3005
2837
2671
2507
2346
2188
2033
1881
1734
1591
1454
1322
1195

4740
4685
4627
4567
4505
4440
4374
4304
4232
4157
4078
3996
3909
3818
3722
3620
3511
3396
3274
3145
3008
2863
2712
2553
2388

25929
26252
26469
26578
26579
26471
26255
25933
25507
24979
24353
23633
22824
21932
20964
19928
18831
17684
16496
15279
14044
12804
11572
10360

9180

61

65

70

76

83

91
100
110
122
135
150
168
187
210
235
264
297
334
375
422
474
533
599
671
751

28
30
33
36
39
43
46
50
54
59
63
68
73
78
83
88
93
97
101
105
108
111
112
113
112

88

95
103
111
122
133
146
160
176
194
214
236
260
288
319
352
390
431
476
528
583
644
711
784
864

66589
66229
65972
65817
65764
65811
65957
66198
66533
66955
67461
68045
68699
69417
70188
71004
71852
72720
73595
74461
75302
76101
76840
77500
78060

30697
30967
31129
31181
31123
30954
30675
30288
29793
29195
28495
27697
26807
25829
24769
23635
22435
21177
19872
18529
17160
15778
14396
13026
11681

97285
97197
97102
96999
96887
96765
96632
96486
96326
96150
95956
95742
95506
95246
94957
94639
94287
93897
93466
92990
92462
91880
91236
90525
89741
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.01563
0.01401
0.01252
0.01116
0.00991
0.00877
0.00774
0.00681
0.00597
0.00522
0.00455
0.00395
0.00342
0.00295

0.24397
0.25727
0.27212
0.28872
0.30726
0.32799
0.35120
0.37720
0.40636
0.43911
0.47596
0.51747
0.56433
0.61731

0.01076
0.01196
0.01330
0.01479
0.01645
0.01829
0.02032
0.02259
0.02509
0.02787
0.03095
0.03435
0.03811
0.04227

0.02639
0.02597
0.02582
0.02595
0.02636
0.02706
0.02806
0.02940
0.03106
0.03309
0.03550
0.03830
0.04153
0.04522

-0.24397
-0.25727
-0.27212
-0.28872
-0.30726
-0.32799
-0.35120
-0.37720
-0.40636
-0.43911
-0.47596
-0.51747
-0.56433
-0.61731

-0.01563
-0.01401
-0.01252
-0.01116
-0.00991
-0.00877
-0.00774
-0.00681
-0.00597
-0.00522
-0.00455
-0.00395
-0.00342
-0.00295

0.25473
0.26923
0.28542
0.30351
0.32371
0.34628
0.37152
0.39979
0.43145
0.46698
0.50691
0.55182
0.60244
0.65958

0.97560
0.97591
0.97596
0.97575
0.97526
0.97449
0.97344
0.97207
0.97038
0.96835
0.96596
0.96319
0.96003
0.95643

0.21377
0.22401
0.23528
0.24764
0.26119
0.27602
0.29225
0.30997
0.32930
0.35036
0.37325
0.39811
0.42502
0.45411

0.01370
0.01220
0.01083
0.00957
0.00842
0.00738
0.00644
0.00560
0.00484
0.00416
0.00357
0.00304
0.00258
0.00217

0.77553
0.76410
0.75151
0.73768
0.72250
0.70585
0.68764
0.66769
0.64592
0.62216
0.59627
0.56812
0.53758
0.50450

76586 1075

76906
77051
77004
76745
76259
75535
74560
73328
71835
70081
68069
65807
63305

962
855
755
663
578
500
429
366
309
259
215
177
144

2218
2043
1866
1688
1510
1336
1167
1006
855
716
590
478
381
299

8047
6970
5961
5028
4178
3417
2747
2168
1677
1271

942

682

482

332

840

937
1043
1159
1284
1418
1561
1713
1872
2039
2211
2387
2563
2740

111
108
105
100
94
88
80
73
64
56
48
41
34
27

951
1045
1148
1259
1378
1506
1641
1786
1937
2095
2259
2427
2597
2767

78502
78804
78949
78917
78691
78255
77595
76702
75566
74183
72551
70671
68547
66189

10376
9122
7932
6816
5783
4841
3995
3247
2597
2043
1580
1201

897
659

88877
87926
86881
85733
84474
83096
81590
79949
78163
76226
74131
71871
69444
66847

Source: Author’s calculations
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L(x) (for state based expectancies)

e(x) (state based)

e(x) (working age

L(X) | Tou population based) e(x) (population based) Inactive Active Inactive Active eTOtal
Age L L, Total & & ool & & ool Ly Ly | Ly Lp| ey | ey ey
15]0.97079 0.02910 0.99989| 1.00000| 45.07 11.17 56.23| 44.31 10.98 55.29
160.92433 0.07531 0.99965| 0.99977| 44.10 11.14 55.25| 4337 1096 54.32]|0.96917 0.03071|0.20256 0.79731|44.17 11.03|42.38 12.83| 55.20
1710.89519 0.10419 0.99938| 0.99952| 43.19 11.07 54.26| 42.47 10.88 53.35(0.96762 0.03224(0.18907 0.81079|43.33 10.89(41.41 12.81| 54.22
18(0.87388 0.12521 0.99909| 0.99924| 4231 10.97 53.28| 41.60 10.79 52.38|0.96615 0.03370|0.17673 0.82312|42.51 10.73|40.45 12.78| 53.23
1910.85627 0.14249 0.99876| 0.99893| 41.45 10.85 52.29| 40.75 10.67 51.42|0.96477 0.03506 | 0.16547 0.83436|41.70 10.55|39.52 12.73| 52.25
2010.84048 0.15793 0.99841| 0.99859| 40.60 10.71 51.31| 39.92 1053 50.45|0.96351 0.03631|0.15520 0.84461|40.91 10.35|38.60 12.67| 51.27
21/0.82566 0.17237 0.99802| 0.99822| 39.77 1055 50.33| 39.11 10.38 49.49|0.96236 0.03744|0.14586 0.85394 |40.14 10.14|37.70 12.59| 50.28
2210.81142 0.18620 0.99761| 0.99782| 38.96 10.38 49.35| 38.31 10.21 48.52|0.96134 0.03845|0.13736 0.86243|39.39 9.92(36.82 12.49| 49.30
2310.79761 0.19956 0.99718| 0.99740| 38.17 10.20 48.37| 37.53 10.03 47.56|0.96044 0.03933|0.12965 0.87013|38.65 9.68|35.95 12.37| 48.33
2410.78421 0.21250 0.99672| 0.99695| 37.38 10.01 47.39| 36.76 9.84 46.60|0.95968 0.04008|0.12264 0.87712|37.93 9.42|35.11 12.24| 47.35
25(0.77124 0.22499 0.99623| 0.99648| 36.61 9.80 46.41| 36.00 9.63 45.64|0.95907 0.04068 |0.11630 0.88345|37.22 9.15|34.28 12.09| 46.37
2610.75876 0.23696 0.99572| 0.99598| 3586 9.58 45.44| 3526 942 44.68|0.95861 0.04113|0.11055 0.88919|36.53 8.86|33.47 11.92| 45.39
2710.74683 0.24835 0.99519| 0.99546| 35.11 934 44.46| 3453 919 43.72]0.95829 0.04144|0.10536 0.89437 |35.85 8.57(32.68 11.74| 44.42
2810.73554 0.25909 0.99463| 0.99491| 34.38 9.10 43.48| 3381 8.95 42.76|0.95812 0.04160|0.10067 0.89904 |35.18 8.26(31.89 11.55| 43.44
2910.72496 0.26909 0.99405| 0.99435| 33.66 8.84 4251| 33.10 870 41.80{0.95809 0.04161|0.09645 0.90325|34.53 7.94|31.13 11.34| 42.46
3010.71515 0.27829 0.99344| 0.99375| 3295 858 41.53| 3240 8.44 40.84|0.95821 0.04147|0.09265 0.90703|33.88 7.61|30.37 11.12| 41.49
31/0.70617 0.28662 0.99279| 0.99312| 32.25 830 4056| 31.71 817 39.88|0.95847 0.041190.08925 0.91042|33.25 7.27(29.63 10.89| 40.52
3210.69808 0.29403 0.99211| 0.99246| 3156 8.02 39.59| 31.04 7.89 38.92|0.95888 0.04077|0.08621 0.91344|32.62 6.93(28.89 10.65| 39.54
3310.69093 0.30047 0.99140| 0.99176| 30.88 7.73 38.61| 30.37 7.60 37.97[0.95941 0.04022|0.08351 0.91612|31.99 6.58|28.16 10.41| 38.57
3410.68475 0.30589 0.99064 | 0.99103| 30.21 743 37.64| 29.70 7.31 37.01|0.96006 0.03954|0.08112 0.91848|31.37 6.23|27.45 10.15| 37.60
35|0.67956 0.31027 0.98983| 0.99025| 2954 7.13 36.67| 29.05 7.01 36.06|0.96083 0.03874|0.07903 0.92055|30.75 5.87|26.73 9.89| 36.63
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.67539
0.67226
0.67016
0.66910
0.66907
0.67005
0.67202
0.67495
0.67880
0.68352
0.68906
0.69536
0.70233
0.70990
0.71797
0.72643
0.73516
0.74402
0.75287
0.76155
0.76990
0.77772
0.78483
0.79103
0.79613

0.31357
0.31577
0.31686
0.31682
0.31567
0.31339
0.31000
0.30552
0.29996
0.29335
0.28574
0.27716
0.26765
0.25729
0.24614
0.23427
0.22177
0.20874
0.19527
0.18148
0.16750
0.15344
0.13944
0.12564
0.11216

0.98896
0.98802
0.98702
0.98593
0.98474
0.98344
0.98202
0.98046
0.97875
0.97687
0.97480
0.97251
0.96999
0.96720
0.96411
0.96070
0.95693
0.95276
0.94814
0.94304
0.93739
0.93116
0.92427
0.91667
0.90829

0.98941
0.98851
0.98754
0.98649
0.98536
0.98412
0.98276
0.98128
0.97965
0.97786
0.97589
0.97371
0.97131
0.96866
0.96573
0.96249
0.95891
0.95495
0.95056
0.94572
0.94035
0.93443
0.92788
0.92065
0.91268

28.88
28.22
27.57
26.92
26.27
25.62
24.98
24.33
23.68
23.03
22.38
21.72
21.06
20.39
19.72
19.04
18.35
17.66
16.96
16.25
15.53
14.80
14.07
13.33
12.58

6.82
6.51
6.20
5.88
5.57
5.25
4.94
4.63
4.33
4.03
3.74
3.45
3.18
291
2.65
241
2.17
1.95
1.74
1.54
1.35
1.18
1.03
0.88
0.75

35.70
34.73
33.77
32.80
31.84
30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.24
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33

28.40
27.75
27.11
26.47
25.83
25.20
24.56
23.92
23.29
22.65
22.00
21.36
20.71
20.05
19.39
18.72
18.04
17.36
16.67
15.98
15.27
14.56
13.84
13.11
12.37

6.71
6.40
6.09
5.78
5.48
5.17
4.86
4.56
4.26
3.96
3.68
3.40
3.12
2.86
2.61
2.37
2.13
191
1.71
151
1.33
1.16
1.01
0.87
0.74

35.10
34.15
33.20
32.25
31.31
30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
22.91
21.99
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11

0.96171
0.96269
0.96376
0.96490
0.96611
0.96737
0.96868
0.97002
0.97137
0.97274
0.97410
0.97544
0.97677
0.97805
0.97930
0.98048
0.98161
0.98266
0.98364
0.98453
0.98534
0.98604
0.98665
0.98714
0.98753

0.03783
0.03682
0.03571
0.03453
0.03326
0.03194
0.03057
0.02916
0.02771
0.02625
0.02479
0.02332
0.02187
0.02043
0.01903
0.01766
0.01633
0.01504
0.01381
0.01263
0.01151
0.01046
0.00946
0.00853
0.00766

0.07721
0.07564
0.07432
0.07324
0.07238
0.07173
0.07129
0.07105
0.07102
0.07119
0.07156
0.07214
0.07292
0.07391
0.07513
0.07657
0.07825
0.08018
0.08238
0.08486
0.08764
0.09074
0.09419
0.09801
0.10223

0.92234
0.92387
0.92515
0.92619
0.92700
0.92758
0.92796
0.92812
0.92806
0.92780
0.92732
0.92663
0.92572
0.92457
0.92319
0.92157
0.91968
0.91752
0.91507
0.91230
0.90921
0.90576
0.90192
0.89766
0.89296

30.14
29.52
28.90
28.28
27.65
27.01
26.37
25.72
25.05
24.38
23.70
23.00
22.29
21.57
20.84
20.09
19.34
18.57
17.79
17.01
16.21
1541
14.60
13.79
12.97

5.52
517
4.82
4.48
4.15
3.82
3.51
3.20
291
2.64
2.38
2.13
1.90
1.68
1.49
1.31
1.14
0.99
0.85
0.73
0.63
0.53
0.45
0.37
0.31

26.03
25.32
24.63
23.93
23.24
22.55
21.86
21.17
20.49
19.80
19.12
18.44
17.75
17.07
16.39
15.71
15.02
14.34
13.67
12.99
12.31
11.63
10.96
10.28

9.61

9.63
9.36
9.10
8.83
8.56
8.28
8.02
7.75
7.48
7.21
6.95
6.69
6.44
6.19
5.94
5.69
5.45
521
4.98
4.75
453
431
4.09
3.88
3.68

35.66
34.69
33.72
32.76
31.80
30.83
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.26
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.79991
0.80219
0.80276
0.80145
0.79808
0.79251
0.78461
0.77429
0.76148
0.74615
0.72829
0.70793
0.68514
0.69893

0.09915
0.08672
0.07499
0.06406
0.05402
0.04493
0.03682
0.02972
0.02359
0.01842
0.01414
0.01067
0.00791
0.01028

0.89906
0.88891
0.87775
0.86552
0.85211
0.83744
0.82144
0.80401
0.78508
0.76458
0.74243
0.71860
0.69305
0.70921

0.90390
0.89422
0.88359
0.87192
0.85912
0.84510
0.82978
0.81309
0.79493
0.77523
0.75392
0.73094
0.70626
0.67985

11.82
11.05
10.28
9.50
8.70
7.90
7.09
6.28
5.44
4.60
3.74
2.86
1.96
1.03

0.64
0.53
0.44
0.36
0.29
0.23
0.18
0.14
0.11
0.08
0.06
0.04
0.03
0.02

12.46
11.59
10.72
9.86
9.00
8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

11.62
10.87
10.11
9.34
8.56
7.77
6.98
6.17
5.35
4.52
3.68
2.81
1.93
1.01

0.63
0.52
0.43
0.35
0.29
0.23
0.18
0.14
0.11
0.08
0.06
0.04
0.03
0.01

12.25
11.39
10.54
9.69
8.84
8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

0.98780
0.98795
0.98798
0.98787
0.98763
0.98725
0.98672
0.98603
0.98519
0.98417
0.98298
0.98160
0.98001
0.97822

0.00685
0.00610
0.00541
0.00478
0.00421
0.00369
0.00322
0.00280
0.00242
0.00208
0.00178
0.00152
0.00129
0.00109

0.10688
0.11201
0.11764
0.12382
0.13059
0.13801
0.14612
0.15498
0.16465
0.17518
0.18663
0.19905
0.21251
0.22705

0.88777
0.88205
0.87576
0.86884
0.86125
0.85293
0.84382
0.83385
0.82296
0.81108
0.79813
0.78406
0.76879
0.75225

12.15
11.33
10.50
9.67
8.84
8.00
7.16
6.31
5.46
4.60
3.72
2.83
1.92
0.98

0.26
0.21
0.17
0.14
0.11
0.08
0.06
0.05
0.04
0.02
0.02
0.01
0.00
0.00

8.93
8.26
7.58
6.90
6.22
5.54
4.85
4.16
3.47
2.77
2.07
1.39
0.75
0.23

3.48
3.28
3.09
2.90
2.72
254
2.37
2.20
2.03
1.85
1.67
1.45
1.17
0.75

12.41
11.54
10.67
9.81
8.94
8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations
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Estimated

Death

transition rates | rate M(x) (transition rate matrix) P(x) (transition probability matrix) |  dijwhere I, j =1,2 d;swhere i =1,2 1(x)
4
Age| Ma  Hor| i 12| m, m, MM py Py Py Pp| iy G dy dyp|diy dps a7 1y Toml
15]0.12996 0.65016 |0.00023|0.13019 -0.65016 -0.12996 0.65039|0.90630 0.46763 0.09347 0.53214|89113 9191 0 0| 23 0 2398327 0 98327
16| 0.13480 0.59573|0.00025|0.13505 -0.59573 -0.13480 0.59598|0.90103 0.43625 0.09872 0.56350 |80294 8797 4010 5179| 22 2 25|89113 9191 98304
17]0.13938 0.54752|0.00028 |0.13966 -0.54752 -0.13938 0.54780|0.89600 0.40745 0.10372 0.59227|75536 8744 5695 8278| 24 4 28|84304 13976 98280
18|0.14366 0.50475|0.00031|0.14397 -0.50475 -0.14366 0.50506|0.89123 0.38107 0.10846 0.61862|72395 8810 6487 10530| 25 5 3081230 17022 98252
19|0.14760 0.46675|0.00034|0.14794 -0.46675 -0.14760 0.46709|0.88678 0.35696 0.11288 0.64270|69950 8904 6904 12430| 27 7 33|78881 19340 98222
2010.15117 0.43293|0.00037 | 0.15154 -0.43293 -0.15117 0.43330|0.88266 0.33496 0.11697 0.66467|67836 8989 7146 14180| 28 8 36 | 76854 21335 98188
21|0.15434 0.40279|0.00040|0.15474 -0.40279 -0.15434 0.40319|0.87893 0.31492 0.12067 0.68468 | 65904 9048 7297 15864 | 30 9 3974983 23170 98152
2210.15708 0.37589|0.00042 | 0.15750 -0.37589 -0.15708 0.37631|0.87560 0.29669 0.12398 0.70289 |64095 9075 7391 17511| 31 10 41173201 24912 98113
23/0.15935 0.35186 | 0.00045|0.15980 -0.35186 -0.15935 0.35231|0.87269 0.28012 0.12686 0.71943|62385 9069 7447 19127| 32 12 4471486 26586 98072
2410.16115 0.33038 | 0.00048 | 0.16163 -0.33038 -0.16115 0.33086|0.87022 0.26509 0.12930 0.73443|60769 9030 7474 20708| 34 14 47169832 28195 98028
25|0.16246 0.31116|0.00050|0.16296 -0.31116 -0.16246 0.31166|0.86821 0.25147 0.13129 0.74803|59249 8960 7478 22244| 34 15 4968243 29737 97981
2610.16325 0.29395|0.00052 | 0.16377 -0.29395 -0.16325 0.29447|0.86667 0.23914 0.13281 0.76034 |57830 8862 7462 23726| 35 16 5166727 31204 97932
27|0.16353 0.27854|0.00055|0.16408 -0.27854 -0.16353 0.27909|0.86559 0.22801 0.13386 0.77144|56517 8740 7430 25140| 36 18 5465293 32588 97881
2810.16329 0.26475|0.00057 | 0.16386 -0.26475 -0.16329 0.26532|0.86499 0.21796 0.13444 0.78147|55314 8597 7385 26476| 36 19 56 | 63947 33880 97827
290.16254 0.25241|0.00060 | 0.16314 -0.25241 -0.16254 0.25301|0.86486 0.20893 0.13454 0.79047 | 54225 8435 7328 27724| 38 21 5962698 35073 97771
30(0.16128 0.24138 | 0.00063 | 0.16191 -0.24138 -0.16128 0.24201 | 0.86520 0.20081 0.13417 0.79856 | 53256 8259 7261 28875| 39 23 62| 61553 36159 97712
31/0.15952 0.23154|0.00067 | 0.16019 -0.23154 -0.15952 0.23221|0.86598 0.19356 0.13335 0.80577 |52407 8070 7187 29922| 41 25 65| 60517 37134 97651
3210.15728 0.222790.00070 | 0.15798 -0.22279 -0.15728 0.22349|0.86722 0.18709 0.13208 0.81221|51681 7871 7108 30857 | 42 27 6859594 37991 97585
33/0.15458 0.21501 |0.00074|0.15532 -0.21501 -0.15458 0.21575|0.86888 0.18135 0.13038 0.81791|51080 7665 7023 31676| 43 29 72|58789 38728 97517
3410.15145 0.20815|0.00079 | 0.15224 -0.20815 -0.15145 0.20894|0.87093 0.17630 0.12828 0.82291|50605 7453 6936 32374| 46 31 7758104 39341 97445
35/0.14791 0.20212 | 0.00085 | 0.14876 -0.20212 -0.14791 0.20297|0.87337 0.17188 0.12578 0.82727 | 50254 7238 6846 32948 | 49 34 83|57540 39828 97368
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36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.14400
0.13975
0.13519
0.13037
0.12532
0.12009
0.11471
0.10922
0.10367
0.09809
0.09252
0.08698
0.08152
0.07616
0.07093
0.06585
0.06094
0.05621
0.05169
0.04738
0.04330
0.03944
0.03581
0.03241
0.02924

0.19686
0.19233
0.18848
0.18527
0.18267
0.18066
0.17922
0.17833
0.17799
0.17820
0.17895
0.18025
0.18212
0.18457
0.18763
0.19132
0.19568
0.20075
0.20658
0.21324
0.22078
0.22928
0.23885
0.24957
0.26157

0.00091
0.00098
0.00106
0.00115
0.00126
0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967

0.14491
0.14073
0.13625
0.13152
0.12658
0.12147
0.11622
0.11088
0.10550
0.10011
0.09475
0.08945
0.08425
0.07919
0.07429
0.06958
0.06508
0.06081
0.05680
0.05307
0.04962
0.04647
0.04363
0.04111
0.03891

-0.19686
-0.19233
-0.18848
-0.18527
-0.18267
-0.18066
-0.17922
-0.17833
-0.17799
-0.17820
-0.17895
-0.18025
-0.18212
-0.18457
-0.18763
-0.19132
-0.19568
-0.20075
-0.20658
-0.21324
-0.22078
-0.22928
-0.23885
-0.24957
-0.26157

-0.14400
-0.13975
-0.13519
-0.13037
-0.12532
-0.12009
-0.11471
-0.10922
-0.10367
-0.09809
-0.09252
-0.08698
-0.08152
-0.07616
-0.07093
-0.06585
-0.06094
-0.05621
-0.05169
-0.04738
-0.04330
-0.03944
-0.03581
-0.03241
-0.02924

0.19777
0.19331
0.18954
0.18642
0.18393
0.18204
0.18073
0.17999
0.17982
0.18022
0.18118
0.18272
0.18485
0.18760
0.19099
0.19505
0.19982
0.20535
0.21169
0.21893
0.22710
0.23631
0.24667
0.25827
0.27124

0.87616
0.87928
0.88270
0.88637
0.89027
0.89436
0.89862
0.90300
0.90745
0.91196
0.91648
0.92098
0.92543
0.92979
0.93403
0.93814
0.94207
0.94581
0.94934
0.95263
0.95568
0.95846
0.96096
0.96316
0.96508

0.16805
0.16479
0.16207
0.15984
0.15811
0.15684
0.15603
0.15567
0.15575
0.15627
0.15723
0.15864
0.16050
0.16282
0.16562
0.16893
0.17275
0.17712
0.18208
0.18764
0.19387
0.20080
0.20847
0.21696
0.22631

0.12293
0.11974
0.11625
0.11248
0.10847
0.10426
0.09987
0.09535
0.09072
0.08602
0.08129
0.07655
0.07184
0.06719
0.06261
0.05814
0.05380
0.04960
0.04556
0.04170
0.03802
0.03454
0.03125
0.02817
0.02530

0.83104
0.83423
0.83688
0.83901
0.84063
0.84178
0.84246
0.84267
0.84242
0.84171
0.84054
0.83890
0.83678
0.83416
0.83102
0.82735
0.82312
0.81829
0.81283
0.80668
0.79983
0.79220
0.78374
0.77438
0.76406

50028
49927
49949
50094
50358
50740
51238
51849
52570
53395
54320
55340
56448
57634
58890
60205
61565
62957
64364
65767
67148
68483
69751
70927
71985

7019
6799
6578
6357
6136
5915
5694
5475
5255
5037
4818
4600
4382
4165
3948
3731
3516
3301
3089
2879
2671
2468
2269
2075
1887

6753
6660
6566
6471
6375
6279
6181
6082
5980
5876
5768
5656
5539
5415
5285
5146
4999
4841
4674
4495
4304
4102
3888
3663
3429

33396
33715
33905
33966
33897
33698
33372
32920
32345
31649
30835
29910
28877
27743
26516
25204
23817
22366
20863
19322
17757
16183
14617
13076
11576

52
56
60
65
71
78
86
95
106
118
132
148
166
188
211
239
270
305
346
392
443
501
565
638
718

37
40
43
47
51
55
60
65
70
76
82
88
94
101
107
113
120
125
131
136
140
143
145
146
146

88

95
103
111
122
133
146
160
176
194
214
236
260
288
319
352
390
431
476
528
583
644
711
784
864

57099
56782
56587
56515
56565
56733
57019
57419
57931
58550
59271
60089
60996
61986
63049
64175
65351
66564
67798
69037
70262
71452
72585
73639
74590

40186
40415
40514
40483
40323
40032
39613
39067
38395
37600
36685
35654
34510
33259
31908
30464
28936
27333
25668
23952
22200
20428
18651
16886
15151

97285
97197
97102
96999
96887
96765
96632
96486
96326
96150
95956
95742
95506
95246
94957
94639
94287
93897
93466
92990
92462
91880
91236
90525
89741
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.02630
0.02358
0.02107
0.01877
0.01667
0.01476
0.01302
0.01146
0.01005
0.00878
0.00765
0.00664
0.00575
0.00497

0.27499
0.28998
0.30673
0.32543
0.34633
0.36970
0.39585
0.42516
0.45802
0.49494
0.53647
0.58327
0.63608
0.69580

0.01076
0.01196
0.01330
0.01479
0.01645
0.01829
0.02032
0.02259
0.02509
0.02787
0.03095
0.03435
0.03811
0.04227

0.03706
0.03554
0.03437
0.03356
0.03312
0.03305
0.03334
0.03405
0.03514
0.03665
0.03860
0.04099
0.04386
0.04724

-0.27499
-0.28998
-0.30673
-0.32543
-0.34633
-0.36970
-0.39585
-0.42516
-0.45802
-0.49494
-0.53647
-0.58327
-0.63608
-0.69580

-0.02630
-0.02358
-0.02107
-0.01877
-0.01667
-0.01476
-0.01302
-0.01146
-0.01005
-0.00878
-0.00765
-0.00664
-0.00575
-0.00497

0.28575
0.30194
0.32003
0.34022
0.36278
0.38799
0.41617
0.44775
0.48311
0.52281
0.56742
0.61762
0.67419
0.73807

0.96667
0.96795
0.96891
0.96952
0.96979
0.96970
0.96927
0.96845
0.96726
0.96567
0.96367
0.96125
0.95839
0.95506

0.23660
0.24791
0.26030
0.27388
0.28873
0.30494
0.32264
0.34191
0.36287
0.38564
0.41032
0.43701
0.46582
0.49682

0.02263
0.02016
0.01788
0.01580
0.01390
0.01217
0.01061
0.00921
0.00796
0.00684
0.00585
0.00498
0.00421
0.00355

0.75269
0.74020
0.72648
0.71144
0.69496
0.67693
0.65725
0.63576
0.61235
0.58687
0.55921
0.52922
0.49678
0.46178

72901
73648
74202
74539
74638
74479
74050
73336
72332
71034
69445
67569
65419
63006

1706
1534
1370
1215
1070
935
811
698
595
503
422
350
288
234

3185
2935
2681
2424
2169
1918
1675
1444
1228
1028

849

690

552

435

10134
8764
7481
6297
5220
4258
3413
2685
2072
1565
1157

835
589
405

807

905
1012
1129
1256
1392
1537
1692
1853
2022
2196
2374
2553
2731

144
141
136
130
123
114
104
94
84
73
63
53
44
36

951
1045
1148
1259
1378
1506
1641
1786
1937
2095
2259
2427
2597
2767

75414
76086
76583
76882
76963
76806
76397
75725
74780
73559
72063
70293
68259
65971

13463
11840
10298
8851
7511
6290
5193
4224
3383
2667
2068
1578
1185
876

88877
87926
86881
85733
84474
83096
81590
79949
78163
76226
74131
71871
69444
66847

Source: Author’s calculations
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L(x) (for state based expectancies)

e(x) (state based)

e(x) (working age

L(X) | Tou population based) e(x) (population based) Inactive Active Inactive Active eTOtal
Age L L, Total & & ool e & ool Ly Ly | Ly Lp| ep e ey ey
15]0.95315 0.04674 0.99989| 1.00000| 41.45 14.79 56.23| 40.75 1454 55.29
16(0.88184 0.11781 0.99965| 0.99977| 40.50 14.74 55.25| 39.82 1450 54.32|0.95052 0.04936|0.21813 0.78175|40.60 14.60|39.15 16.05| 55.20
1710.84175 0.15763 0.99938| 0.99952| 39.63 14.63 54.26| 38.97 14.39 53.35(0.94800 0.05186 |0.20372 0.79614|39.81 14.40|38.27 15.95| 54.22
18(0.81418 0.18491 0.99909| 0.99924| 38.80 14.48 53.28| 38.15 14.23 52.38|0.94562 0.05423|0.19054 0.80931|39.05 14.19|37.41 15.82| 53.23
1910.79193 0.20683 0.99876| 0.99893| 38.00 14.30 52.29| 37.36 14.06 51.42|0.94339 0.05644|0.17848 0.82135|38.30 13.95|36.57 15.68| 52.25
2010.77210 0.22631 0.99841| 0.99859| 37.22 14.09 51.31| 36,59 13.86 50.45|0.94133 0.05848|0.16748 0.83233|37.57 13.69|35.76 15.51| 51.27
21|0.75352 0.24450 0.99802| 0.99822| 36.46 13.87 50.33| 35.85 13.64 49.49|0.93946 0.06034 |0.15746 0.84234|36.87 13.42|34.96 15.32| 50.28
2210.73574 0.26187 0.99761| 0.99782| 35.72 13.63 49.35| 3512 13.40 48.52|0.93780 0.06199|0.14834 0.85145|36.18 13.12(34.19 15.11| 49.30
2310.71861 0.27857 0.99718| 0.99740| 3499 13.38 48.37| 3441 1315 47.56|0.93634 0.06343|0.14006 0.85971|35.52 12.81|33.44 14.88| 48.33
2410.70212 0.29459 0.99672| 0.99695| 34.29 13.10 47.39| 33.71 12.88 46.60|0.93511 0.06465|0.13254 0.86722|34.87 12.48|32.71 14.63| 47.35
2510.68634 0.30989 0.99623| 0.99648 | 33.60 12.81 46.41| 33.04 1260 45.64|0.93410 0.06565|0.12573 0.87402 |34.24 12.13|32.00 14.37| 46.37
2610.67133 0.32439 0.99572| 0.99598| 32.93 1251 45.44| 3238 1230 44.68|0.93333 0.06641|0.11957 0.88017|33.63 11.76|31.31 14.08| 45.39
2710.65719 0.33799 0.99519| 0.99546| 32.27 1219 44.46| 31.73 1199 43.72]0.93279 0.06693|0.11400 0.88572|33.03 11.38|30.63 13.78| 44.42
2810.64400 0.35063 0.99463| 0.99491| 31.63 11.86 43.48| 3110 11.66 42.76|0.93250 0.06722|0.10898 0.89073|32.45 10.99|29.97 13.47| 43.44
2910.63183 0.36222 0.99405| 0.99435| 31.00 1151 4251| 3048 1132 41.80|0.93243 0.06727|0.10446 0.89524|31.88 10.59|29.32 13.14| 42.46
30(0.62073 0.37270 0.99344| 0.99375| 30.38 11.15 41.53| 29.87 10.97 40.84|0.93260 0.06709|0.10041 0.89928|31.32 10.17|28.68 12.81| 41.49
31/0.61077 0.38202 0.99279| 0.99312| 29.77 10.78 40.56| 29.28 10.60 39.88|0.93299 0.06667 |0.09678 0.90289|30.77 9.75|28.05 12.46| 40.52
3210.60199 0.39013 0.99211| 0.99246| 29.18 1041 39.59| 28.69 10.23 38.92|0.93361 0.06604|0.09354 0.90611|30.23 9.31|27.43 12.11| 39.54
3310.59441 0.39699 0.99140| 0.99176| 2859 10.02 38.61| 28.11 985 37.97|0.93444 0.06519|0.09068 0.90895|29.70 8.87|26.82 11.75| 38.57
3410.58806 0.40258 0.99064 | 0.99103| 28.01 9.63 37.64| 2755 9.47 37.01|0.93547 0.06414)0.08815 0.91146|29.17 8.43(26.21 11.38| 37.60
3510.58295 0.40688 0.98983| 0.99025| 2744 923 36.67| 26.98 9.07 36.06|0.93668 0.06289|0.08594 0.91364|28.65 7.98|25.61 11.02| 36.63
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.57909
0.57649
0.57514
0.57502
0.57613
0.57844
0.58193
0.58656
0.59231
0.59912
0.60695
0.61572
0.62538
0.63582
0.64694
0.65865
0.67080
0.68324
0.69582
0.70835
0.72062
0.73244
0.74356
0.75376
0.76278

0.40986
0.41153
0.41188
0.41091
0.40861
0.40500
0.40009
0.39390
0.38644
0.37775
0.36785
0.35679
0.34461
0.33138
0.31717
0.30205
0.28613
0.26951
0.25232
0.23469
0.21677
0.19872
0.18071
0.16291
0.14550

0.98896
0.98802
0.98702
0.98593
0.98474
0.98344
0.98202
0.98046
0.97875
0.97687
0.97480
0.97251
0.96999
0.96720
0.96411
0.96070
0.95693
0.95276
0.94814
0.94304
0.93739
0.93116
0.92427
0.91667
0.90829

0.98941
0.98851
0.98754
0.98649
0.98536
0.98412
0.98276
0.98128
0.97965
0.97786
0.97589
0.97371
0.97131
0.96866
0.96573
0.96249
0.95891
0.95495
0.95056
0.94572
0.94035
0.93443
0.92788
0.92065
0.91268

26.88
26.31
25.76
25.20
24.65
24.09
23.54
22.98
22.42
21.85
21.28
20.71
20.13
19.54
18.94
18.33
17.71
17.08
16.44
15.79
15.13
14.45
13.76
13.06
12.35

8.83
8.42
8.01
7.60
7.19
6.79
6.38
5.99
5.59
521
4.83
4.47
411
3.76
3.43
3.11
2.81
2.52
2.25
2.00
1.76
1.54
1.33
1.15
0.98

35.70
34.73
33.77
32.80
31.84
30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.24
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33

26.43
25.87
25.33
24.78
24.23
23.69
23.14
22.59
22.04
21.49
20.93
20.36
19.79
19.21
18.62
18.02
17.41
16.79
16.17
15.52
14.87
14.21
13.53
12.84
12.15

8.68
8.28
7.88
7.47
7.07
6.67
6.28
5.89
5.50
5.12
4.75
4.39
4.04
3.70
3.38
3.06
2.76
2.48
221
1.96
1.73
151
131
1.13
0.96

35.10
34.15
33.20
32.25
31.31
30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
22.91
21.99
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11

0.93808
0.93964
0.94135
0.94319
0.94514
0.94718
0.94931
0.95150
0.95373
0.95598
0.95824
0.96049
0.96271
0.96489
0.96702
0.96907
0.97104
0.97291
0.97467
0.97632
0.97784
0.97923
0.98048
0.98158
0.98254

0.06146
0.05987
0.05812
0.05624
0.05424
0.05213
0.04994
0.04767
0.04536
0.04301
0.04065
0.03828
0.03592
0.03359
0.03131
0.02907
0.02690
0.02480
0.02278
0.02085
0.01901
0.01727
0.01563
0.01409
0.01265

0.08403
0.08240
0.08103
0.07992
0.07905
0.07842
0.07802
0.07784
0.07788
0.07814
0.07862
0.07932
0.08025
0.08141
0.08281
0.08446
0.08638
0.08856
0.09104
0.09382
0.09694
0.10040
0.10424
0.10848
0.11316

0.91552
0.91711
0.91844
0.91950
0.92032
0.92089
0.92123
0.92134
0.92121
0.92086
0.92027
0.91945
0.91839
0.91708
0.91551
0.91368
0.91156
0.90914
0.90641
0.90334
0.89991
0.89610
0.89187
0.88719
0.88203

28.13
27.61
27.08
26.56
26.03
25.50
24.95
24.40
23.83
23.26
22.67
22.06
21.44
20.81
20.15
19.48
18.80
18.10
17.38
16.65
15.90
15.15
14.38
13.60
12.82

7.53
7.08
6.64
6.20
5.76
5.34
4.92
4.52
4.13
3.76
3.40
3.07
2.75
2.45
217
1.92
1.68
1.46
1.27
1.09
0.93
0.79
0.67
0.56
0.47

25.01
24.41
23.81
23.21
22.61
22.01
21.41
20.80
20.19
19.57
18.95
18.32
17.69
17.06
16.42
15.78
15.13
14.48
13.82
13.16
12.50
11.84
11.17
10.50

9.83

10.65
10.28
9.91
9.54
0.18
8.82
8.47
8.12
7.78
7.45
7.12
6.81
6.50
6.20
5.90
5.62
5.35
5.08
4.83
4.58
4.34
411
3.88
3.67
3.46

35.66
34.69
33.72
32.76
31.80
30.83
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.26
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

0.77039
0.77633
0.78038
0.78231
0.78193
0.77905
0.77355
0.76533
0.75432
0.74050
0.72389
0.70455
0.68257
0.69525

0.12867
0.11257
0.09737
0.08320
0.07018
0.05839
0.04788
0.03868
0.03076
0.02408
0.01854
0.01405
0.01048
0.01395

0.89906
0.88891
0.87775
0.86552
0.85211
0.83744
0.82144
0.80401
0.78508
0.76458
0.74243
0.71860
0.69305
0.70920

0.90390
0.89422
0.88359
0.87192
0.85912
0.84510
0.82978
0.81309
0.79493
0.77523
0.75392
0.73094
0.70626
0.67985

11.63
10.89
10.14
9.39
8.61
7.83
7.04
6.23
5.41
4.58
3.72
2.85
1.95
1.02

0.83
0.69
0.57
0.47
0.38
0.30
0.24
0.19
0.14
0.10
0.08
0.05
0.03
0.02

12.46
11.59
10.72
9.86
9.00
8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

11.43
10.71
9.97
9.23
8.47
7.70
6.92
6.13
5.32
4.50
3.66
2.80
1.92
1.01

0.81
0.68
0.56
0.46
0.37
0.30
0.24
0.18
0.14
0.10
0.07
0.05
0.03
0.02

12.25
11.39
10.54
9.69
8.84
8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

0.98333
0.98398
0.98445
0.98476
0.98489
0.98485
0.98464
0.98422
0.98363
0.98284
0.98184
0.98063
0.97919
0.97753

0.01131
0.01008
0.00894
0.00790
0.00695
0.00609
0.00531
0.00461
0.00398
0.00342
0.00293
0.00249
0.00211
0.00177

0.11830
0.12395
0.13015
0.13694
0.14436
0.15247
0.16132
0.17095
0.18144
0.19282
0.20516
0.21851
0.23291
0.24841

0.87635
0.87010
0.86324
0.85572
0.84748
0.83847
0.82862
0.81788
0.80617
0.79344
0.77960
0.76461
0.74839
0.73089

12.02
11.22
10.41
9.60
8.78
7.96
7.13
6.29
5.44
4.59
3.72
2.83
1.92
0.98

0.39
0.32
0.26
0.21
0.16
0.13
0.10
0.07
0.05
0.04
0.02
0.01
0.01
0.00

9.15
8.48
7.80
7.12
6.43
5.74
5.04
4.34
3.63
291
2.20
1.49
0.81
0.25

3.25
3.06
2.87
2.69
2.52
2.35
2.18
2.02
1.87
1.71
1.54
1.36
111
0.73

12.41
11.54
10.67
9.81
8.94
8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations
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traﬁ:?;rgﬁtﬁgtes Drzagéh M(x) (transition rate matrix) P(X) (transition probability matrix) djjwhere i, j =1,2 d; s where i =1,2 SJE\);?V(S#S%SE;;;)
4
Age| *a2  Hor| i =1,|52 m, m, m, om | ey P Py Py Gy Oy dyy dyy|dys dps a1, Toul
200.21423 0.19360 | 0.00037 | 0.21460 -0.19360 -0.21423 0.19397|0.82175 0.16076 0.17788 0.83887 | 46937 10160 6602 34451 | 21 15 3757118 41069 98187
2110.21872 0.18012|0.00040 | 0.21912 -0.18012 -0.21872 0.18052|0.81731 0.15012 0.18229 0.84948|43758 9759 6697 37897 | 21 18 3953539 44612 98150
2210.22259 0.16810|0.00042 | 0.22301 -0.16810 -0.22259 0.16852|0.81343 0.14057 0.18615 0.85901 | 41042 9392 6699 40937 | 21 20 4150455 47656 98111
2310.22582 0.157350.00045 | 0.22627 -0.15735 -0.22582 0.15780|0.81012 0.13200 0.18943 0.86755|38676 9044 6643 43663 | 21 22 44147741 50329 98070
2410.22837 0.14774|0.00048 | 0.22885 -0.14774 -0.22837 0.14822|0.80739 0.12430 0.19213 0.87522 | 36590 8707 6552 46130 | 22 25 4745319 52707 98026
2510.23021 0.139150.00050 | 0.23071 -0.13915 -0.23021 0.13965|0.80526 0.11740 0.19424 0.88210|34741 8380 6438 48372 | 22 27 49143142 54837 97979
26|0.23134 0.131450.00052 | 0.23186 -0.13145 -0.23134 0.13197|0.80375 0.11122 0.19573 0.88826 | 33097 8060 6312 50411| 21 30 51|41178 56752 97930
2710.23174 0.12456 | 0.00055 | 0.23229 -0.12456 -0.23174 0.12511|0.80286 0.10567 0.19660 0.89377|31640 7748 6179 52259 | 22 32 5439409 58470 97879
28|0.23140 0.118400.00057 |0.23197 -0.11840 -0.23140 0.11897|0.80258 0.10072 0.19685 0.89872|30352 7445 6044 53929 | 22 34 56 | 37819 60007 97825
2910.23033 0.11288 | 0.00060 | 0.23093 -0.11288 -0.23033 0.11348|0.80291 0.09629 0.19649 0.90311|29223 7151 5910 55427| 22 37 59136396 61374 97770
300.22855 0.10795|0.00063 | 0.22918 -0.10795 -0.22855 0.10858 | 0.80385 0.09234 0.19551 0.90702 | 28241 6869 5779 56760 | 22 40 6235133 62579 97711
31]0.22605 0.10355 | 0.00067 | 0.22672 -0.10355 -0.22605 0.10422 |0.80538 0.08884 0.19395 0.91049|27399 6598 5653 57933| 23 43 66 | 34020 63629 97649
320.22288 0.09963 | 0.00070|0.22358 -0.09963 -0.22288 0.10033|0.80749 0.08573 0.19181 0.91357|26689 6340 5533 58954 | 23 45 68| 33052 64532 97584
3310.21906 0.09615 | 0.00074 | 0.21980 -0.09615 -0.21906 0.09689 |0.81016 0.08301 0.18910 0.91625|26105 6093 5420 59825| 24 48 7232222 65294 97515
3410.21462 0.09308 | 0.00079|0.21541 -0.09308 -0.21462 0.09387|0.81334 0.08061 0.18587 0.91860|25640 5859 5314 60553| 25 52 77|31524 65919 97443
35(0.20961 0.09039 | 0.00085 | 0.21046 -0.09039 -0.20961 0.09124 |0.81703 0.07853 0.18212 0.92061|25290 5637 5215 61140| 26 57 8330954 66412 97366
36|0.20406 0.08804 |0.00091 | 0.20497 -0.08804 -0.20406 0.08895|0.82118 0.07675 0.17790 0.92234|25051 5427 5125 61591| 28 60 88|30505 66777 97282
3710.19804 0.08601 | 0.00098 | 0.19902 -0.08601 -0.19804 0.08699 |0.82577 0.07524 0.17325 0.92378|24918 5228 5042 61910| 30 66 9530176 67018 97194
380.19158 0.08429 |0.00106 | 0.19264 -0.08429 -0.19158 0.08535|0.83075 0.07399 0.16819 0.92495|24890 5039 4968 62099 | 32 71 10329961 67138 97099
39/0.18475 0.08285|0.00115|0.18590 -0.08285 -0.18475 0.08400|0.83608 0.07300 0.16277 0.92586 | 24964 4860 4901 62160| 34 77 11129858 67138 96996
40(0.17759 0.08169|0.00126 |0.17885 -0.08169 -0.17759 0.08295|0.84171 0.07222 0.15703 0.92652 | 25137 4690 4841 62095| 38 84 122129865 67020 96885
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4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

0.17018
0.16255
0.15478
0.14691
0.13901
0.13111
0.12327
0.11553
0.10793
0.10052
0.09331
0.08635
0.07966
0.07325
0.06715
0.06135
0.05589
0.05074
0.04593
0.04144
0.03727
0.03341
0.02986
0.02660
0.02362

0.08079
0.08015
0.07975
0.07960
0.07969
0.08002
0.08061
0.08144
0.08254
0.08391
0.08556
0.08751
0.08977
0.09238
0.09536
0.09873
0.10253
0.10681
0.11161
0.11697
0.12297
0.12968
0.13717
0.14553
0.15488

0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967
0.01076
0.01196
0.01330
0.01479
0.01645

0.17156
0.16406
0.15644
0.14874
0.14103
0.13334
0.12574
0.11826
0.11096
0.10388
0.09704
0.09049
0.08426
0.07836
0.07284
0.06767
0.06292
0.05856
0.05463
0.05111
0.04803
0.04537
0.04316
0.04139
0.04007

-0.08079
-0.08015
-0.07975
-0.07960
-0.07969
-0.08002
-0.08061
-0.08144
-0.08254
-0.08391
-0.08556
-0.08751
-0.08977
-0.09238
-0.09536
-0.09873
-0.10253
-0.10681
-0.11161
-0.11697
-0.12297
-0.12968
-0.13717
-0.14553
-0.15488

-0.17018
-0.16255
-0.15478
-0.14691
-0.13901
-0.13111
-0.12327
-0.11553
-0.10793
-0.10052
-0.09331
-0.08635
-0.07966
-0.07325
-0.06715
-0.06135
-0.05589
-0.05074
-0.04593
-0.04144
-0.03727
-0.03341
-0.02986
-0.02660
-0.02362

0.08217
0.08166
0.08141
0.08143
0.08171
0.08225
0.08308
0.08417
0.08557
0.08727
0.08929
0.09165
0.09437
0.09749
0.10105
0.10505
0.10956
0.11463
0.12031
0.12664
0.13373
0.14164
0.15047
0.16032
0.17133

0.84761
0.85374
0.86002
0.86643
0.87292
0.87943
0.88593
0.89238
0.89871
0.90491
0.91093
0.91673
0.92230
0.92759
0.93256
0.93723
0.94156
0.94553
0.94912
0.95234
0.95515
0.95757
0.95958
0.96117
0.96233

0.07168
0.07137
0.07126
0.07138
0.07169
0.07223
0.07298
0.07395
0.07514
0.07657
0.07825
0.08019
0.08240
0.08490
0.08771
0.09085
0.09437
0.09827
0.10259
0.10739
0.11268
0.11853
0.12499
0.13212
0.13997

0.15101
0.14476
0.13832
0.13174
0.12506
0.11833
0.11160
0.10489
0.09827
0.09174
0.08535
0.07913
0.07311
0.06732
0.06176
0.05647
0.05143
0.04668
0.04222
0.03804
0.03415
0.03054
0.02721
0.02415
0.02135

0.92694
0.92712
0.92708
0.92680
0.92629
0.92554
0.92455
0.92332
0.92183
0.92007
0.91803
0.91568
0.91301
0.91000
0.90662
0.90285
0.89863
0.89394
0.88874
0.88299
0.87661
0.86958
0.86180
0.85320
0.84372

25410
25780
26249
26816
27481
28245
29108
30070
31132
32293
33550
34904
36349
37881
39493
41177
42921
44714
46538
48373
50199
51988
53712
55338
56834

4527
4371
4222
4077
3937
3801
3667
3535
3404
3274
3144
3013
2881
2749
2615
2481
2345
2208
2070
1932
1795
1658
1523
1390
1261

4787
4741
4701
4666
4636
4611
4589
4570
4554
4538
4523
4507
4489
4468
4442
4409
4369
4318
4257
4182
4093
3987
3863
3720
3557

61905
61591
61152
60588
59899
59083
58139
57067
55864
54531
53066
51471
49744
47889
45910
43811
41599
39283
36874
34387
31838
29246
26634
24023
21442

41
45
51
56
64
72
81
92
105
120
137
157
181
208
240
277
320
368
425
489
562
645
740
846
964

92
101
109
119
130
143
155
169
183
199
215
232
250
268
287
306
324
342
359
375
389
400
408
413
415

133
146
160
176
194
214
237
261
288
319
352
390
431
476
528
583
644
711
784
863
951
1045
1148
1259
1378

29978
30197
30521
30950
31482
32117
32856
33697
34641
35686
36831
38074
39411
40838
42349
43934
45585
47290
49032
50794
52556
54291
55974
57574
59058

66785
66432
65962
65374
64666
63836
62884
61806
60601
59268
57805
56210
54483
52625
50638
48525
46291
43943
41490
38944
36320
33633
30905
28157
25414

96763
96629
96483
96323
96148
95954
95739
95503
95242
94954
94636
94284
93894
93463
92987
92459
91877
91233
90523
89739
88875
87924
86879
85731
84472
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66
67
68
69
70
71
72
73
74

0.02091
0.01845
0.01623
0.01423
0.01244
0.01084
0.00942
0.00815
0.00704

0.16533
0.17702
0.19013
0.20483
0.22134
0.23991
0.26083
0.28445
0.31116

0.01829
0.02032
0.02259
0.02509
0.02787
0.03095
0.03435
0.03811
0.04227

0.03920
0.03877
0.03882
0.03932
0.04031
0.04179
0.04377
0.04626
0.04931

-0.16533
-0.17702
-0.19013
-0.20483
-0.22134
-0.23991
-0.26083
-0.28445
-0.31116

-0.02091
-0.01845
-0.01623
-0.01423
-0.01244
-0.01084
-0.00942
-0.00815
-0.00704

0.18362
0.19734
0.21272
0.22992
0.24921
0.27086
0.29518
0.32256
0.35343

0.96308
0.96339
0.96326
0.96269
0.96166
0.96016
0.95820
0.95574
0.95277

0.14863
0.15817
0.16869
0.18028
0.19304
0.20708
0.22254
0.23953
0.25819

0.01880
0.01649
0.01441
0.01253
0.01085
0.00936
0.00804
0.00687
0.00584

0.83325
0.82171
0.80897
0.79494
0.77948
0.76244
0.74369
0.72308
0.70042

58161
59283
60160
60756
61036
60968
60529
59701
58473

1136
1015
900
791
689
594
508
429
358

3374
3172
2951
2713
2462
2201
1936
1671
1413

18917
16477
14151
11964
9942
8105
6470
5045
3834

1094
1238
1395
1564
1745
1936
2133
2336
2540

412
403
391
373
351
324
294
261
227

1506
1641
1786
1937
2095
2260
2427
2597
2767

60391
61535
62454
63111
63470
63498
63170
62465
61372

22703
20053
17492
15050
12755
10631
8700
6977
5474

83094
81588
79947
78161
76225
74129
71870
69443
66846

Source: Author’s calculations
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L(x) (for state based expectancies)

e(x) (state based)

e(x) (working age e(X) (population
L(X) I | population based) based) Inactive Active Inactive Active grotal
Age L L, Total e & ool g ey Jorall L Lyl Ly Ly ey ep| ey ey

2010.56270 0.43569 0.99839|0.99858 |24.44 26.87 51.31|24.03 26.42 50.45|0.91087 0.08894 |0.08038 0.91943 |25.49 25.77|22.93 28.33| 51.27
2110.52882 0.46919 0.99800|0.99820|23.89 26.44 50.33|23.49 26.00 49.49|0.90866 0.09114 |0.07506 0.92474 |25.06 25.23 |22.44 27.84| 50.28
2210.49933 0.49826 0.99759|0.99780 |23.37 25.98 49.35|22.97 2555 48.52|0.90672 0.09307 [ 0.07029 0.92950 |24.64 24.66|21.98 27.33| 49.30
2310.47322 0.52394 0.99716|0.99738 |22.87 25.49 48.37|22.49 25.07 47.56|0.90506 0.09472|0.06600 0.93378 |24.25 24.07 |21.53 26.79| 48.32
2410.44983 0.54687 0.99670|0.99694 |22.41 24.98 47.39|22.04 2456 46.60|0.90369 0.09607 | 0.06215 0.93761 |23.89 23.46|21.11 26.24| 47.35
2510.42877 0.56744 0.99621 |0.99646 | 21.97 24.44 46.41|21.60 24.03 45.64|0.90263 0.09712|0.05870 0.94105 |23.54 22.83|20.70 25.67| 46.37
2610.40979 0.58591 0.99571|0.99596 |21.55 23.89 45.44|21.19 23.49 44.68|0.90188 0.09786 | 0.05561 0.94413|23.21 22.18|20.31 25.08| 45.39
2710.39271 0.60246 0.99517|0.99545|21.15 23.31 44.46|20.80 22.92 43.71|0.90143 0.09830|0.05284 0.94689 |22.90 21.52(19.94 24.47| 44.42
2810.37739 0.61723 0.99462|0.99490 | 20.77 22.72 43.48|20.42 22.34 42.76|0.90129 0.09843|0.05036 0.94936 |22.60 20.84|19.58 23.86| 43.44
2910.36373 0.63031 0.99403|0.99433|20.40 22.11 42.51|20.06 21.74 41.80|0.90146 0.09824 |0.04815 0.95155|22.32 20.14|19.23 23.24| 42.46
30(0.35165 0.64177 0.99342|0.99374|20.05 21.49 4153|19.71 21.13 40.84|0.90193 0.09776 | 0.04617 0.95351 |22.06 19.43|18.89 22.60| 41.49
31]0.34107 0.65171 0.992770.99311|19.70 20.85 40.56|19.37 20.51 39.88|0.90269 0.09698 | 0.04442 0.95524 |21.81 18.71|18.55 21.96| 40.51
3210.33192 0.66017 0.99209 |0.99244 |19.37 20.21 39.59|19.05 19.87 38.92|0.90375 0.09590 | 0.04287 0.95678 |21.57 17.97|18.22 21.32| 39.54
3310.32415 0.66722 0.991380.99174|19.05 19.56 38.61|18.73 19.23 37.97|0.90508 0.09455|0.04150 0.95813|21.34 17.23|17.90 20.67| 38.57
3410.31771 0.67291 0.99062 |0.99101 |18.74 18.90 37.64|18.43 1859 37.01|0.90667 0.09293|0.04031 0.95930(21.12 16.47|17.57 20.03| 37.60
35]0.31253 0.67727 0.98980|0.99022 | 18.43 18.24 36.67|18.12 17.93 36.06|0.90851 0.09106 | 0.03927 0.96031|20.91 15.71|17.25 19.38| 36.63
36 (0.30857 0.68036 0.98893|0.98938|18.13 17.57 35.70|17.83 17.27 35.10|0.91059 0.08895 |0.03838 0.96117 (20.71 14.95|16.93 18.73| 35.66
3710.30580 0.68219 0.987990.98848 |17.84 16.90 34.73|17.54 16.61 34.15|0.91288 0.08663 |0.03762 0.96189 |20.52 14.17|16.60 18.09| 34.69
3810.30418 0.68281 0.98699 |0.98751|17.55 16.22 33.77|17.25 15.95 33.20|0.91538 0.08410|0.03700 0.96247 |20.32 13.40|16.28 17.44| 33.72
3910.30369 0.68221 0.98590|0.98646 | 17.26 15.55 32.80|16.97 15.29 32.25|0.91804 0.08138|0.03650 0.96293|20.13 12.62|15.95 16.81| 32.76
40{0.30430 0.68041 0.98471|0.98533|16.97 14.87 31.84|16.68 14.62 31.31|0.92086 0.07851|0.03611 0.96326|19.94 11.85|15.61 16.18| 31.80
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

0.30599
0.30876
0.31259
0.31747
0.32341
0.33039
0.33843
0.34750
0.35762
0.36875
0.38090
0.39402
0.40807
0.42301
0.43875
0.45521
0.47228
0.48981
0.50763
0.52554
0.54332
0.56071
0.57740
0.59309
0.60741

0.67742
0.67323
0.66785
0.66126
0.65344
0.64438
0.63405
0.62245
0.60955
0.59533
0.57977
0.56288
0.54466
0.52510
0.50425
0.48215
0.45885
0.43444
0.40902
0.38272
0.35571
0.32818
0.30033
0.27241
0.24468

0.98341
0.98199
0.98044
0.97873
0.97685
0.97477
0.97248
0.96995
0.96716
0.96408
0.96067
0.95690
0.95273
0.94811
0.94301
0.93736
0.93113
0.92424
0.91664
0.90826
0.89904
0.88889
0.87773
0.86550
0.85209

0.98409
0.98273
0.98125
0.97962
0.97784
0.97586
0.97368
0.97128
0.96862
0.96570
0.96246
0.95888
0.95492
0.95054
0.94569
0.94033
0.93440
0.92786
0.92063
0.91265
0.90388
0.89420
0.88357
0.87190
0.85909

16.68
16.39
16.10
15.81
15.51
15.21
14.91
14.60
14.28
13.95
13.61
13.27
12.91
12.54
12.16
11.76
11.35
10.92
10.47
10.01

9.52

9.02

8.49

7.94

7.37

14.20
13.53
12.86
12.20
11.55
10.90
10.27
9.64
9.02
8.42
7.83
7.25
6.69
6.15
5.63
5.12
4.64
4.18
3.74
3.32
2.93
2.57
2.23
191
1.62

30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.24
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33
12.46
11.59
10.72

9.86

9.00

16.40
16.12
15.83
15.54
15.25
14.96
14.66
14.35
14.04
13.72
13.39
13.05
12.69
12.33
11.95
11.56
11.16
10.74
10.30

9.84

9.36

8.87

8.35

7.81

7.25

13.96
13.30
12.65
12.00
11.36
10.72
10.09
9.48
8.87
8.28
7.70
7.13
6.58
6.05
5.53
5.04
4.56
411
3.68
3.27
2.88
2.52
2.19
1.88
1.60

30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
22.91
22.00
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11
12.25
11.39
10.54

9.69

8.84

0.92381
0.92687
0.93001
0.93322
0.93646
0.93972
0.94297
0.94619
0.94936
0.95245
0.95547
0.95837
0.96115
0.96379
0.96628
0.96862
0.97078
0.97276
0.97456
0.97617
0.97758
0.97878
0.97979
0.98058
0.98117

0.07550
0.07238
0.06916
0.06587
0.06253
0.05917
0.05580
0.05245
0.04913
0.04587
0.04268
0.03957
0.03656
0.03366
0.03088
0.02823
0.02572
0.02334
0.02111
0.01902
0.01707
0.01527
0.01360
0.01207
0.01067

0.03584
0.03568
0.03563
0.03569
0.03585
0.03611
0.03649
0.03697
0.03757
0.03829
0.03913
0.04009
0.04120
0.04245
0.04386
0.04543
0.04719
0.04914
0.05130
0.05369
0.05634
0.05927
0.06249
0.06606
0.06999

0.96347
0.96356
0.96354
0.96340
0.96314
0.96277
0.96228
0.96166
0.96092
0.96004
0.95901
0.95784
0.95651
0.95500
0.95331
0.95142
0.94931
0.94697
0.94437
0.94150
0.93831
0.93479
0.93090
0.92660
0.92186

19.75
19.55
19.34
19.13
18.89
18.64
18.37
18.07
17.75
17.40
17.02
16.61
16.17
15.69
15.18
14.63
14.06
13.46
12.82
12.17
11.49
10.78
10.06

9.32

8.56

11.09
10.33
9.58
8.84
8.13
7.43
6.76
6.12
5.50
4.92
4.38
3.87
3.39
2.96
2.56
2.20
1.88
1.59
1.34
1.12
0.92
0.75
0.61
0.49
0.38

15.27
14.93
14.57
14.21
13.84
13.46
13.07
12.67
12.26
11.84
1141
10.97
10.52
10.06
9.60
9.12
8.64
8.15
7.65
7.14
6.63
6.12
5.59
5.07
4.53

15.56
14.95
14.35
13.76
13.18
12.61
12.06
11.52
10.99
10.48
9.99
9.50
9.04
8.58
8.14
7.72
7.30
6.90
6.52
6.14
5.78
5.42
5.08
4.74
4.41

30.83
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.26
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
12.41
11.54
10.67

9.81

8.94
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66
67
68
69
70
71
72
73
74

0.62000
0.63050
0.63851
0.64367
0.64564
0.64412
0.63886
0.62972
0.63500

0.21741
0.19092
0.16548
0.14139
0.11892
0.09830
0.07972
0.06332
0.07419

0.83742
0.82142
0.80399
0.78506
0.76456
0.74241
0.71858
0.69304
0.70919

0.84508
0.82976
0.81307
0.79491
0.77522
0.75390
0.73092
0.70624
0.67984

6.78
6.15
5.50
4.83
412
3.38
2.60
1.79
0.93

1.36
1.12
0.91
0.72
0.56
0.42
0.30
0.19
0.11

8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

6.66
6.05
5.41
4.75
4.05
3.32
2.56
1.76
0.92

1.34
1.10
0.90
0.71
0.55
0.41
0.29
0.19
0.11

8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

0.98154
0.98170
0.98163
0.98135
0.98083
0.98008
0.97910
0.97787
0.97638

0.00940
0.00825
0.00720
0.00627
0.00543
0.00468
0.00402
0.00343
0.00292

0.07431
0.07909
0.08435
0.09014
0.09652
0.10354
0.11127
0.11976
0.12909

0.91662
0.91085
0.90448
0.89747
0.88974
0.88122
0.87185
0.86154
0.85021

7.79
7.00
6.20
5.38
4.54
3.69
2.81
191
0.98

0.30
0.22
0.16
0.12
0.08
0.05
0.03
0.01
0.00

4.00
3.46
2.92
2.39
1.86
1.35
0.87
0.45
0.13

4.08
3.76
3.44
3.11
2.76
2.39
1.97
1.48
0.85

8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations



Table A.13: Multistate working life table for high educated currently married women based on transition rates estimated from Equation 4

183

Estimated

Death

I(X) (number of

transition rates | rate M(x) (transition rate matrix) P(x) (transition probability matrix) |  dijwhere I, j =1,2 diswhere 1=1,2 | o ivors by state)
4
Age| 12 Hor| i =1,|52 m, m, m, m | by P Py Pyp| g dip Ay dpp|dis dys dF%® |y 1, Towl
20|0.14147 0.28039|0.00037|0.14184 -0.28039 -0.14147 0.28076|0.88284 0.23147 0.11679 0.76816 | 63867 8449 5982 19853 | 26 10 36| 72343 25845 98188
2110.14444 0.26086 | 0.00040 | 0.14484 -0.26086 -0.14444 0.26126|0.87954 0.21683 0.12006 0.78277|61436 8386 6137 22154| 28 11 39169849 28302 98152
2210.14699 0.24345|0.00042|0.14741 -0.24345 -0.14699 0.24387|0.87664 0.20360 0.12294 0.79598 | 59237 8307 6218 24309| 28 13 4167572 30540 98113
2310.14913 0.22788 | 0.00045 | 0.14958 -0.22788 -0.14913 0.22833|0.87413 0.19166 0.12542 0.80789|57216 8209 6251 26351| 30 15 45165455 32617 98071
2410.15081 0.21397|0.00048 | 0.15129 -0.21397 -0.15081 0.21445|0.87203 0.18088 0.12749 0.81864 | 55345 8091 6251 28292| 30 17 47| 63467 34560 98027
2510.15203 0.20152 | 0.00050 | 0.15253 -0.20152 -0.15203 0.20202 |0.87037 0.17117 0.12913 0.82833|53612 7954 6228 30137| 31 18 49161596 36383 97980
26|0.15277 0.19038 | 0.00052 | 0.15329 -0.19038 -0.15277 0.19090|0.86914 0.16242 0.13034 0.83706 | 52009 7799 6187 31885| 31 20 51|59840 38091 97931
2710.15304 0.18040 | 0.00055 | 0.15359 -0.18040 -0.15304 0.18095|0.86835 0.15454 0.13110 0.84491|50534 7630 6133 33530| 32 22 5358196 39684 97880
28/0.15281 0.17147|0.00057 | 0.15338 -0.17147 -0.15281 0.17204|0.86801 0.14746 0.13143 0.85196 | 49188 7448 6069 35066 | 32 24 56 | 56667 41159 97826
2910.15211 0.16347 | 0.00060 | 0.15271 -0.16347 -0.15211 0.16407|0.86810 0.14112 0.13130 0.85828 |47969 7255 5999 36489 | 33 26 5955257 42514 97771
300.15093 0.15633|0.00063 | 0.15156 -0.15633 -0.15093 0.15696 | 0.86862 0.13544 0.13075 0.86394 |46878 7056 5925 37792| 34 27 62 (53968 43744 97712
3110.14928 0.14996 | 0.00067 | 0.14995 -0.14996 -0.14928 0.15063|0.86956 0.13036 0.12977 0.86897 |45914 6852 5846 38972| 36 30 65 |52802 44848 97651
32|0.14719 0.14429|0.00070|0.14789 -0.14429 -0.14719 0.14499|0.87092 0.12585 0.12838 0.87345|45080 6645 5767 40025| 36 32 68| 51761 45824 97585
3310.14466 0.13925|0.00074 | 0.14540 -0.13925 -0.14466 0.13999|0.87267 0.12186 0.12659 0.87740|44372 6437 5687 40948 | 38 35 7250847 46670 97517
3410.14173 0.13481|0.00079|0.14252 -0.13481 -0.14173 0.13560|0.87479 0.11834 0.12443 0.88087 | 43792 6229 5608 41740| 39 38 77|50060 47385 97445
35(0.13842 0.13090 | 0.00085 | 0.13927 -0.13090 -0.13842 0.13175|0.87726 0.11527 0.12189 0.88387|43336 6021 5530 42398 | 42 41 83149399 47969 97368
36|0.13476 0.12750|0.00091 | 0.13567 -0.12750 -0.13476 0.12841|0.88006 0.11262 0.11904 0.88647 |43004 5817 5453 42923 | 44 44 88 (48865 48420 97285
3710.13078 0.12456 | 0.00098 | 0.13176 -0.12456 -0.13078 0.12554 |0.88315 0.11036 0.11587 0.88866 |42796 5615 5379 43313| 47 48 0548458 48739 97197
3810.12651 0.12207 | 0.00106 | 0.12757 -0.12207 -0.12651 0.12313|0.88652 0.10846 0.11242 0.89048 | 42708 5416 5307 43569| 51 52 10348174 48928 97102
3910.12200 0.119990.00115|0.12315 -0.11999 -0.12200 0.12114|0.89013 0.10692 0.10871 0.89193|42739 5220 5237 43691| 55 57 112 {48014 48985 96999
40(0.11728 0.11831|0.00126 | 0.11854 -0.11831 -0.11728 0.11957 | 0.89395 0.10571 0.10480 0.89303 | 42888 5028 5170 43679| 60 62 122147976 48911 96887
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4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

0.11238
0.10735
0.10221
0.09702
0.09180
0.08658
0.08140
0.07629
0.07127
0.06638
0.06162
0.05703
0.05260
0.04837
0.04434
0.04052
0.03691
0.03351
0.03033
0.02736
0.02461
0.02206
0.01972
0.01757
0.01560

0.11700
0.11607
0.11550
0.11528
0.11541
0.11589
0.11674
0.11795
0.11954
0.12152
0.12391
0.12673
0.13001
0.13379
0.13810
0.14299
0.14849
0.15469
0.16163
0.16941
0.17810
0.18781
0.19865
0.21076
0.22430

0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967
0.01076
0.01196
0.01330
0.01479
0.01645

0.11376
0.10886
0.10387
0.09885
0.09382
0.08881
0.08387
0.07902
0.07430
0.06974
0.06535
0.06117
0.05720
0.05348
0.05003
0.04684
0.04394
0.04133
0.03903
0.03703
0.03537
0.03402
0.03302
0.03236
0.03205

-0.11700
-0.11607
-0.11550
-0.11528
-0.11541
-0.11589
-0.11674
-0.11795
-0.11954
-0.12152
-0.12391
-0.12673
-0.13001
-0.13379
-0.13810
-0.14299
-0.14849
-0.15469
-0.16163
-0.16941
-0.17810
-0.18781
-0.19865
-0.21076
-0.22430

-0.11238
-0.10735
-0.10221
-0.09702
-0.09180
-0.08658
-0.08140
-0.07629
-0.07127
-0.06638
-0.06162
-0.05703
-0.05260
-0.04837
-0.04434
-0.04052
-0.03691
-0.03351
-0.03033
-0.02736
-0.02461
-0.02206
-0.01972
-0.01757
-0.01560

0.11838
0.11758
0.11716
0.11711
0.11743
0.11812
0.11921
0.12068
0.12257
0.12488
0.12764
0.13087
0.13461
0.13890
0.14379
0.14931
0.15552
0.16251
0.17033
0.17908
0.18886
0.19977
0.21195
0.22555
0.24075

0.89794
0.90207
0.90630
0.91062
0.91496
0.91931
0.92364
0.92792
0.93210
0.93616
0.94008
0.94385
0.94742
0.95079
0.95391
0.95681
0.95944
0.96182
0.96390
0.96569
0.96718
0.96837
0.96923
0.96977
0.96996

0.10483
0.10425
0.10399
0.10403
0.10437
0.10502
0.10597
0.10722
0.10881
0.11073
0.11298
0.11561
0.11862
0.12203
0.12587
0.13018
0.13499
0.14033
0.14626
0.15281
0.16006
0.16805
0.17686
0.18654
0.19719

0.10069
0.09642
0.09204
0.08756
0.08302
0.07845
0.07389
0.06936
0.06488
0.06048
0.05619
0.05202
0.04799
0.04412
0.04041
0.03689
0.03355
0.03040
0.02744
0.02468
0.02212
0.01974
0.01756
0.01555
0.01372

0.89379
0.89423
0.89435
0.89414
0.89361
0.89276
0.89157
0.89005
0.88817
0.88592
0.88329
0.88026
0.87680
0.87288
0.86845
0.86352
0.85801
0.85188
0.84508
0.83756
0.82924
0.82006
0.80993
0.79878
0.78649

43154
43533
44025
44627
45336
46149
47063
48075
49178
50366
51632
52968
54364
55807
57282
58775
60267
61740
63169
64531
65800
66949
67950
68772
69387

4839
4653
4471
4291
4114
3938
3765
3594
3423
3254
3086
2919
2754
2590
2427
2266
2107
1951
1798
1649
1505
1365
1231
1102

981

5106
5043
4982
4923
4864
4805
4746
4685
4623
4557
4487
4413
4331
4243
4146
4040
3923
3795
3655
3502
3336
3158
2966
2764
2551

43533
43256
42847
42309
41642
40849
39931
38892
37734
36462
35081
33597
32017
30350
28607
26798
24938
23039
21118
19194
17284
15408
13585
11835
10175

66
73
81
89
100
112
126
141
159
180
205
232
263
299
341
387
440
500
568
643
728
822
926
1041
1168

67

73

79

86

94
102
110
119
128
138
148
158
168
177
187
196
204
211
216
221
223
223
222
218
211

133
146
160
176
194
214
236
260
288
319
353
390
431
476
528
583
644
711
784
864
951
1045
1148
1259
1379

48059
48259
48576
49007
49549
50199
50954
51809
52760
53800
54923
56119
57381
58695
60050
61428
62815
64191
65535
66824
68033
69136
70107
70916
71536

48706
48372
47909
47318
46600
45756
44787
43696
42485
41157
39716
38167
36516
34771
32940
31034
29064
27045
24990
22917
20843
18789
16773
14816
12937

96765
96632
96485
96325
96150
95956
95742
95506
95245
94958
94639
94286
93897
93466
92990
92462
91879
91235
90525
89741
88876
87925
86880
85732
84473




Table A.13 continued

185

66
67
68
69
70
71
72
73
74

0.01381
0.01219
0.01072
0.00940
0.00822
0.00716
0.00622
0.00538
0.00465

0.23944
0.25637
0.27535
0.29664
0.32055
0.34745
0.37775
0.41196
0.45064

0.01829
0.02032
0.02259
0.02509
0.02787
0.03095
0.03435
0.03811
0.04227

0.03210
0.03251
0.03331
0.03449
0.03609
0.03811
0.04057
0.04349
0.04692

-0.23944
-0.25637
-0.27535
-0.29664
-0.32055
-0.34745
-0.37775
-0.41196
-0.45064

-0.01381
-0.01219
-0.01072
-0.00940
-0.00822
-0.00716
-0.00622
-0.00538
-0.00465

0.25773
0.27669
0.29794
0.32173
0.34842
0.37840
0.41210
0.45007
0.49291

0.96983
0.96935
0.96847
0.96725
0.96564
0.96362
0.96118
0.95830
0.95496

0.20891
0.22177
0.23588
0.25135
0.26830
0.28685
0.30714
0.32927
0.35339

0.01205
0.01054
0.00918
0.00796
0.00688
0.00591
0.00506
0.00430
0.00364

0.77298
0.75812
0.74179
0.72387
0.70421
0.68267
0.65910
0.63333
0.60521

69768
69888
69723
69255
68468
67352
65905
64129
62034

867
760
661
570
488
413
347
288
237

2331
2105
1876
1649
1427
1215
1015

831

667

8623
7195
5901
4750
3747
2891
2178
1599
1142

1303
1450
1608
1775
1949
2130
2315
2503
2689

202
191
178
163
146
129
112

94

78

1506
1641
1786
1937
2095
2259
2427
2597
2767

71938
72098
71993
71600
70904
69895
68567
66920
64960

11156
9490
7955
6562
5320
4234
3304
2524
1887

83094
81589
79948
78161
76224
74130
71870
69444
66846

Source: Author’s calculations



Table A.13 continued

186

L(x) (for state based expectancies)

e(x) (state based)

e(x) (working age

e(X) (population

L(X) I | population based) based) Inactive Active Inactive Active glotal
Age L L, Total e e ool e ey JTordll Ly Ly Ly Ly | e ep| & ey
2010.72306 0.27534 0.99840|0.99859 |33.29 18.02 51.31|32.73 17.72 50.45|0.94142 0.05840|0.11573 0.88408 33.93 17.34| 31.37 19.89| 51.27
2110.69880 0.29922 0.99802|0.99822|32.58 17.75 50.33|32.03 17.46 49.49|0.93977 0.06003|0.10841 0.89139 33.31 16.97 30.65 19.63| 50.28
2210.67645 0.32116 0.99761|0.99782(31.89 17.46 49.35|31.36 17.17 48.52|0.93832 0.06147 |0.10180 0.89799 32.71 16.59 29.96 19.35| 49.30
2310.65558 0.34160 0.99717|0.99740|31.22 17.14 48.37|30.70 16.86 47.56|0.93706 0.06271 |0.09583 0.90394 32.14 16.18 29.29 19.04| 48.33
2410.63596 0.36075 0.99671 |0.99695|30.58 16.81 47.39|30.07 16.53 46.60|0.93602 0.06374 |0.09044 0.90932 3159 15.76 28.64 18.71| 47.35
2510.61751 0.37871 0.99622|0.99647 |29.96 16.46 46.41|29.46 16.18 45.64|0.93519 0.06456 | 0.08558 0.91417 31.05 15.31 28.01 18.36| 46.37
26 10.60022 0.39549 0.99571|0.99597 |29.35 16.08 45.44|28.86 15.82 44.68|0.93457 0.06517 |0.08121 0.91853 30.54 14.85 2740 17.99| 45.39
2710.58409 0.41109 0.99518|0.99545|28.76 15.70 44.46|28.28 15.43 43.72|0.93418 0.06555 |0.07727 0.92246 30.04 14.37 26.81 17.61| 44.42
2810.56914 0.42548 0.99463|0.99491 | 28.19 15.29 43.48|27.72 15.03 42.76|0.93400 0.06571|0.07373 0.92598 29.56 13.88 26.23 17.21| 43.44
2910.55542 0.43863 0.99404|0.99434 | 27.64 14.87 42.51|27.17 14.62 41.80|0.93405 0.06565 |0.07056 0.92914 29.09 13.37 25.67 16.80| 42.46
3010.54293 0.45050 0.99343|0.99375|27.09 14.44 41.53|26.64 14.20 40.84|0.93431 0.06537 |0.06772 0.93197 28.64 12.85 25.11 16.38| 41.49
31]0.53171 0.46108 0.99279|0.99312|26.56 13.99 40.56|26.12 13.76 39.88|0.93478 0.06489 | 0.06518 0.93449 28.20 12.32 2457 15.94| 40.52
3210.52177 0.47034 0.99211|0.99246 |26.05 13.54 39.59|25.61 13.31 38.92|0.93546 0.06419|0.06292 0.93673 27.77 11.78 24.04 1551| 39.54
33]0.51312 0.47828 0.99139|0.99176 | 25.54 13.07 38.61|25.11 12.86 37.97|0.93634 0.06330|0.06093 0.93870 27.34 11.23 2351 15.06| 38.57
3410.50576 0.48488 0.99064 |0.99103|25.04 12.60 37.64|24.62 12.39 37.01|0.93739 0.06221 |0.05917 0.94043 26.92 10.67 2298 14.62| 37.60
3510.49968 0.49014 0.98982|0.99024 | 2455 12.12 36.67|24.14 11.92 36.06|0.93863 0.06095 | 0.05764 0.94194 26.51 10.12 2246 14.17| 36.63
36 |0.49489 0.49406 0.98896 |0.98940|24.06 11.64 35.70|23.66 11.44 35.10|0.94003 0.05952|0.05631 0.94324 26.10 9.56 2194 13.72| 35.66
3710.49138 0.49664 0.98802|0.98851|23.59 11.15 34.73|23.19 10.96 34.15|0.94158 0.05793|0.05518 0.94433 25.69 9.00 2142 13.26| 34.69
3810.48913 0.49789 0.98702|0.98754 |23.11 10.66 33.77|22.72 10.48 33.20|0.94326 0.05621 | 0.05423 0.94524 25.28 8.44 2091 12.82| 33.72
3910.48812 0.49780 0.98592|0.98649 |22.64 10.16 32.80|22.26 9.99 32.25|0.94507 0.05436 | 0.05346 0.94596 24.87  7.89 20.39 12.37| 32.76
40/0.48834 0.49639 0.98473|0.98535|22.17 9.67 31.84|21.80 951 31.31|0.94697 0.05240|0.05286 0.94652 2445 7.34 19.87 11.93| 31.80
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187

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

0.48978
0.49241
0.49622
0.50117
0.50723
0.51437
0.52256
0.53174
0.54187
0.55287
0.56466
0.57716
0.59026
0.60383
0.61772
0.63178
0.64583
0.65966
0.67305
0.68576
0.69751
0.70806
0.71711
0.72438
0.72958

0.49365
0.48960
0.48424
0.47758
0.46964
0.46042
0.44995
0.43824
0.42533
0.41125
0.39604
0.37977
0.36250
0.34431
0.32531
0.30560
0.28532
0.26460
0.24361
0.22252
0.20154
0.18084
0.16063
0.14113
0.12251

0.98344
0.98201
0.98046
0.97875
0.97687
0.97480
0.97251
0.96998
0.96720
0.96411
0.96070
0.95692
0.95275
0.94814
0.94303
0.93739
0.93115
0.92426
0.91666
0.90828
0.89905
0.88890
0.87774
0.86551
0.85209

0.98411
0.98276
0.98127
0.97964
0.97786
0.97588
0.97371
0.97131
0.96866
0.96573
0.96249
0.95890
0.95494
0.95056
0.94572
0.94035
0.93443
0.92788
0.92065
0.91267
0.90389
0.89421
0.88358
0.87191
0.85910

21.70
21.23
20.76
20.29
19.82
19.34
18.85
18.36
17.86
17.36
16.84
16.31
15.78
15.23
14.67
14.09
13.51
12.91
12.29
11.66
11.02
10.36

9.68

8.99

8.28

9.18
8.69
8.20
7.72
7.25
6.78
6.32
5.87
5.44
5.01
4.60
421
3.83
3.46
3.12
2.79
2.48
2.19
1.92
1.67
1.44
1.23
1.04
0.87
0.72

30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.24
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33
12.46
11.59
10.72

9.86

9.00

21.34
20.88
20.42
19.95
19.49
19.01
18.54
18.05
17.56
17.06
16.56
16.04
15.51
14.97
14.42
13.86
13.28
12.69
12.09
11.47
10.83
10.18

9.52

8.84

8.14

9.02
8.54
8.06
7.59
7.12
6.67
6.22
5.78
5.35
4.93
4.53
414
3.76
341
3.07
2.74
244
2.15
1.89
1.64
1.42
1.21
1.02
0.86
0.71

30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
22.91
21.99
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11
12.25
11.39
10.54

9.69

8.84

0.94897
0.95103
0.95315
0.95531
0.95748
0.95966
0.96182
0.96396
0.96605
0.96808
0.97004
0.97193
0.97371
0.97539
0.97695
0.97841
0.97972
0.98091
0.98195
0.98284
0.98359
0.98418
0.98462
0.98488
0.98498

0.05034
0.04821
0.04602
0.04378
0.04151
0.03923
0.03694
0.03468
0.03244
0.03024
0.02809
0.02601
0.02399
0.02206
0.02021
0.01844
0.01677
0.01520
0.01372
0.01234
0.01106
0.00987
0.00878
0.00777
0.00686

0.05241
0.05213
0.05200
0.05202
0.05218
0.05251
0.05298
0.05361
0.05441
0.05536
0.05649
0.05781
0.05931
0.06101
0.06293
0.06509
0.06749
0.07016
0.07313
0.07641
0.08003
0.08402
0.08843
0.09327
0.09860

0.94690
0.94712
0.94717
0.94707
0.94681
0.94638
0.94579
0.94502
0.94408
0.94296
0.94165
0.94013
0.93840
0.93644
0.93423
0.93176
0.92900
0.92594
0.92254
0.91878
0.91462
0.91003
0.90497
0.89939
0.89325

24.03
23.59
23.14
22.68
22.20
21.71
21.20
20.66
20.11
19.53
18.93
18.31
17.67
17.01
16.33
15.63
14.92
14.19
13.44
12.68
11.91
11.13
10.34

9.54

8.74

6.81
6.29
5.78
5.29
481
4.36
3.93
3.53
3.15
2.79
2.46
2.16
1.88
1.63
1.41
1.20
1.02
0.86
0.72
0.60
0.50
0.41
0.33
0.26
0.21

19.34
18.82
18.29
17.75
17.21
16.66
16.11
15.56
15.00
14.43
13.86
13.29
12.71
12.12
11.54
10.95
10.35
9.75
9.15
8.55
7.94
7.33
6.72
6.10
5.49

11.49
11.06
10.64
10.22
9.81
941
9.02
8.63
8.26
7.89
7.54
7.19
6.85
6.52
6.20
5.89
5.59
5.30
5.01
4.73
4.47
4.20
3.95
3.70
3.46

30.83
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.26
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
12.41
11.54
10.67

9.81

8.94
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188

66
67
68
69
70
71
72
73
74

0.73244
0.73272
0.73018
0.72464
0.71597
0.70409
0.68896
0.67062
0.68159

0.10499
0.08871
0.07382
0.06042
0.04859
0.03833
0.02964
0.02243
0.02761

0.83743
0.82142
0.80400
0.78506
0.76456
0.74242
0.71859
0.69305
0.70920

0.84508
0.82977
0.81308
0.79491
0.77521
0.75391
0.73093
0.70625
0.67984

7.55
6.81
6.05
5.27
4.46
3.64
2.79
1.91
1.00

0.59
0.47
0.37
0.29
0.21
0.16
0.11
0.07
0.04

8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

7.42
6.69
5.95
5.18
4.39
3.58
2.75
1.88
0.99

0.58
0.46
0.36
0.28
0.21
0.15
0.11
0.07
0.04

8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

0.98491
0.98467
0.98424
0.98363
0.98282
0.98181
0.98059
0.97915
0.97748

0.00603
0.00527
0.00459
0.00398
0.00344
0.00296
0.00253
0.00215
0.00182

0.10445
0.11088
0.11794
0.12567
0.13415
0.14343
0.15357
0.16464
0.17670

0.88649
0.87906
0.87089
0.86194
0.85211
0.84133
0.82955
0.81667
0.80261

7.92
7.10
6.27
5.43
4.58
3.71
2.83
1.92
0.98

0.16
0.12
0.09
0.07
0.05
0.03
0.02
0.01
0.00

4.86
4.24
3.61
2.98
2.35
1.73
1.14
0.60
0.18

3.22
2.99
2.76
2.52
2.28
2.01
1.71
1.33
0.80

8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations



Table A.14: Multistate working life table for high educated formerly married women based on transition rates estimated from Equation 4

189

Estimated

Death

I(X) (number of

transition rates | rate M(x) (transition rate matrix) P(X) (transition probability matrix) djjwhere i, j =1,2 diswhere 1=12 | ¢, yivors by state)
4
Age| 12 Hor| i =1,|52 m, m, m, om | ey P Py Py Gy Oy dyy dyy|dys dps a1, Toul
200.23802 0.31604 |0.00037|0.23839 -0.31604 -0.23802 0.31641|0.81330 0.24740 0.18633 0.75224|50676 11610 8876 26990 | 23 13 3662309 35879 98188
2110.24301 0.29403 | 0.00040 | 0.24341 -0.29403 -0.24301 0.29443|0.80810 0.23171 0.19150 0.76789|48124 11404 8944 29640 | 24 15 3959552 38599 98152
2210.24732 0.27440|0.00042 | 0.24774 -0.27440 -0.24732 0.27482|0.80350 0.21755 0.19608 0.78203 |45854 11190 8929 32098 | 24 17 4157068 41045 98112
2310.25090 0.25686 | 0.00045 | 0.25135 -0.25686 -0.25090 0.25731|0.79953 0.20477 0.20002 0.79478|43801 10958 8864 34404 | 25 19 44154783 43288 98071
2410.25373 0.24118|0.00048 | 0.25421 -0.24118 -0.25373 0.24166 |0.79621 0.19325 0.20331 0.80627 | 41932 10708 8766 36574| 25 22 4752665 45362 98027
2510.25578 0.22714|0.00050 | 0.25628 -0.22714 -0.25578 0.22764 |0.79356 0.18288 0.20594 0.81662|40232 10441 8647 38611| 25 24 49150698 47282 97980
26|0.25704 0.21458 |0.00052 | 0.25756 -0.21458 -0.25704 0.21510|0.79159 0.17355 0.20789 0.82593|38692 10162 8513 40513| 25 26 5148879 49052 97931
2710.25748 0.20333 | 0.00055 | 0.25803 -0.20333 -0.25748 0.20388 | 0.79030 0.16518 0.20916 0.83428|37306 9873 8370 42277| 26 28 5347205 50675 97880
280.25710 0.19327|0.00057 | 0.25767 -0.19327 -0.25710 0.19384|0.78969 0.15766 0.20974 0.84176|36070 9580 8222 43898 | 26 30 56 | 45676 52150 97827
2910.25592 0.18426 | 0.00060 | 0.25652 -0.18426 -0.25592 0.18486 |0.78976 0.15094 0.20964 0.84846|34980 9285 8072 45374| 27 32 5944292 53478 97770
300.25393 0.17621 | 0.00063 | 0.25456 -0.17621 -0.25393 0.17684 | 0.79050 0.14493 0.20887 0.85443|34033 8992 7922 46703 | 27 35 6243052 54660 97712
31]0.25116 0.16903 | 0.00067 | 0.25183 -0.16903 -0.25116 0.16970|0.79190 0.13959 0.20743 0.85973|33224 8703 7775 47883 | 28 38 66 | 41955 55695 97650
3210.24764 0.16263 | 0.00070 | 0.24834 -0.16263 -0.24764 0.16333|0.79395 0.13487 0.20535 0.86443|32551 8419 7631 48915| 29 40 68| 40999 56586 97584
3310.24339 0.15696 | 0.00074 | 0.24413 -0.15696 -0.24339 0.15770|0.79660 0.13069 0.20266 0.86857|32009 8143 7493 49798 | 30 42 72140182 57334 97516
3410.23846 0.15195|0.00079|0.23925 -0.15195 -0.23846 0.15274|0.79984 0.12704 0.19937 0.87217 31595 7876 7361 50535| 31 46 77(39502 57942 97444
35(0.23289 0.14755|0.00085 | 0.23374 -0.14755 -0.23289 0.14840|0.80363 0.12387 0.19551 0.87528|31307 7616 7235 51126| 33 50 8338956 58411 97367
36|0.22673 0.14371|0.00091 | 0.22764 -0.14371 -0.22673 0.14462|0.80795 0.12115 0.19113 0.87794|31140 7367 7116 51572| 35 54 89 (38542 58742 97284
3710.22003 0.14040 | 0.00098 | 0.22101 -0.14040 -0.22003 0.14138|0.81275 0.11885 0.18627 0.88017|31093 7126 7005 51876| 37 58 9538256 58939 97195
380.21286 0.137590.00106 | 0.21392 -0.13759 -0.21286 0.13865|0.81800 0.11696 0.18095 0.88198|31164 6894 6901 52039 | 40 63 10338098 59002 97099
3910.20527 0.135250.00115|0.20642 -0.13525 -0.20527 0.13640|0.82363 0.11544 0.17521 0.88340|31351 6669 6803 52061| 44 68 112 {38064 58932 96997
40(0.19732 0.13335|0.00126 | 0.19858 -0.13335 -0.19732 0.13461|0.82961 0.11429 0.16913 0.88445|31653 6453 6712 51944 | 48 74 12238154 58730 96885
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4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

0.18908
0.18061
0.17197
0.16323
0.15445
0.14567
0.13696
0.12836
0.11992
0.11168
0.10368
0.09594
0.08851
0.08139
0.07460
0.06817
0.06209
0.05638
0.05103
0.04604
0.04141
0.03712
0.03318
0.02956
0.02625

0.13188
0.13083
0.13018
0.12993
0.13008
0.13063
0.13158
0.13295
0.13474
0.13697
0.13966
0.14284
0.14655
0.15080
0.15566
0.16117
0.16738
0.17436
0.18218
0.19095
0.20074
0.21169
0.22391
0.23756
0.25282

0.00138
0.00151
0.00166
0.00183
0.00202
0.00223
0.00247
0.00273
0.00303
0.00336
0.00373
0.00414
0.00460
0.00511
0.00569
0.00632
0.00703
0.00782
0.00870
0.00967
0.01076
0.01196
0.01330
0.01479
0.01645

0.19046
0.18212
0.17363
0.16506
0.15647
0.14790
0.13943
0.13109
0.12295
0.11504
0.10741
0.10008
0.09311
0.08650
0.08029
0.07449
0.06912
0.06420
0.05973
0.05571
0.05217
0.04908
0.04648
0.04435
0.04270

-0.13188
-0.13083
-0.13018
-0.12993
-0.13008
-0.13063
-0.13158
-0.13295
-0.13474
-0.13697
-0.13966
-0.14284
-0.14655
-0.15080
-0.15566
-0.16117
-0.16738
-0.17436
-0.18218
-0.19095
-0.20074
-0.21169
-0.22391
-0.23756
-0.25282

-0.18908
-0.18061
-0.17197
-0.16323
-0.15445
-0.14567
-0.13696
-0.12836
-0.11992
-0.11168
-0.10368
-0.09594
-0.08851
-0.08139
-0.07460
-0.06817
-0.06209
-0.05638
-0.05103
-0.04604
-0.04141
-0.03712
-0.03318
-0.02956
-0.02625

0.13326
0.13234
0.13184
0.13176
0.13210
0.13286
0.13405
0.13568
0.13777
0.14033
0.14339
0.14698
0.15115
0.15591
0.16135
0.16749
0.17441
0.18218
0.19088
0.20062
0.21150
0.22365
0.23721
0.25235
0.26927

0.83590
0.84244
0.84917
0.85605
0.86303
0.87005
0.87707
0.88404
0.89091
0.89763
0.90417
0.91049
0.91656
0.92233
0.92778
0.93291
0.93766
0.94204
0.94602
0.94959
0.95274
0.95547
0.95775
0.95961
0.96100

0.11350
0.11304
0.11292
0.11313
0.11367
0.11454
0.11574
0.11728
0.11918
0.12143
0.12407
0.12711
0.13056
0.13446
0.13884
0.14372
0.14915
0.15517
0.16182
0.16916
0.17725
0.18615
0.19594
0.20668
0.21848

0.16272
0.15605
0.14917
0.14212
0.13495
0.12772
0.12047
0.11324
0.10607
0.09902
0.09211
0.08537
0.07885
0.07257
0.06654
0.06079
0.05534
0.05017
0.04532
0.04079
0.03656
0.03264
0.02903
0.02572
0.02268

0.88512
0.88545
0.88542
0.88505
0.88432
0.88324
0.88179
0.87999
0.87780
0.87521
0.87220
0.86876
0.86485
0.86043
0.85548
0.84998
0.84385
0.83704
0.82952
0.82121
0.81204
0.80196
0.79085
0.77863
0.76521

32070
32600
33244
34001
34870
35852
36944
38146
39455
40867
42378
43981
45668
47428
49248
51113
53003
54898
56772
58599
60347
61984
63475
64785
65877

6243
6039
5840
5645
5453
5263
5074
4886
4698
4508
4317
4124
3929
3731
3532
3330
3128
2924
2720
2517
2316
2118
1924
1736
1555

6628
6548
6474
6404
6336
6271
6205
6140
6073
6002
5927
5844
5754
5653
5540
5414
5273
5114
4937
4741
4526
4291
4037
3766
3479

51688
51295
50765
50098
49294
48355
47279
46071
44730
43259
41663
39945
38113
36175
34139
32019
29830
27587
25309
23018
20735
18486
16295
14186
12184

53
59
65
72
82
92
104
117
134
153
174
200
229
262
301
345
396
454
520
594
678
771
876
991
1119

81

88

95
103
112
122
132
143
154
166
178
190
202
214
227
237
247
257
264
270
273
274
272
268
260

133
146
160
176
194
214
236
260
288
319
352
390
431
477
528
583
643
711
784
863
951
1045
1148
1258
1379

38366
38698
39149
39718
40405
41206
42122
43150
44286
45528
46869
48305
49826
51422
53081
54788
56527
58276
60012
61709
63340
64873
66275
67512
68551

58397
57931
57334
56605
55743
54747
53617
52354
50957
49427
47767
45980
44069
42042
39906
37671
35350
32958
30511
28029
25535
23051
20604
18219
15922

96763
96629
96483
96323
96147
95953
95740
95503
95243
94955
94637
94284
93895
93464
92987
92459
91877
91233
90523
89739
88875
87924
86879
85731
84472
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66
67
68
69
70
71
72
73
74

0.02324
0.02050
0.01804
0.01582
0.01382
0.01205
0.01046
0.00906
0.00782

0.26988
0.28897
0.31036
0.33436
0.36131
0.39162
0.42578
0.46434
0.50793

0.01829
0.02032
0.02259
0.02509
0.02787
0.03095
0.03435
0.03811
0.04227

0.04153
0.04082
0.04063
0.04091
0.04169
0.04300
0.04481
0.04717
0.05009

-0.26988
-0.28897
-0.31036
-0.33436
-0.36131
-0.39162
-0.42578
-0.46434
-0.50793

-0.02324
-0.02050
-0.01804
-0.01582
-0.01382
-0.01205
-0.01046
-0.00906
-0.00782

0.28817
0.30929
0.33295
0.35945
0.38918
0.42257
0.46013
0.50245
0.55020

0.96196
0.96246
0.96249
0.96207
0.96116
0.95977
0.95790
0.95553
0.95262

0.23140
0.24557
0.26108
0.27805
0.29658
0.31681
0.33886
0.36286
0.38891

0.01993
0.01742
0.01517
0.01315
0.01135
0.00974
0.00833
0.00708
0.00599

0.75048
0.73431
0.71658
0.69718
0.67593
0.65271
0.62737
0.59975
0.56970

66717
67272
67513
67415
66958
66132
64934
63368
61446

1382
1218
1064
922
790
671
564
469
386

3179
2871
2559
2249
1946
1655
1383
1134

912

10310
8586
7025
5640
4435
3411
2561
1874
1335

1257
1406
1567
1736
1915
2100
2290
2480
2670

249
235
219
200
180
159
138
117

97

1506
1641
1786
1936
2096
2260
2427
2597
2767

69356
69896
70144
70072
69664
68904
67788
66317
64502

13738
11692
9803
8089
6561
5225
4082
3125
2344

83094
81588
79947
78162
76225
74130
71870
69443
66846

Source: Author’s calculations
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L(x) (for state based expectancies)

e(x) (state based)

e(x) (working age

e(X) (population

L(X) I | population based) based) Inactive Active Inactive Active | e @
Age L L, Total e e ool e ey Goall L Lyl Ly Ly ey epp| ey ey
2010.61967 0.37873 0.998400.99859|29.15 22.16 51.31|28.66 21.79 50.45|0.90665 0.09316 {0.12370 0.87612|29.81 21.46|27.93 23.33| 51.27
2110.59302 0.40499 0.99802|0.99822|28.54 21.79 50.33|28.07 21.42 49.49|0.90405 0.09575(0.11586 0.88394 |29.27 21.01|27.34 22.95| 50.28
2210.56877 0.42884 0.99761|0.99782|27.96 21.39 49.35|27.49 21.03 48.52|0.90175 0.09804 |0.10877 0.89102 |28.76 20.54|26.77 22.53| 49.30
2310.54638 0.45079 0.997170.99740|27.40 20.97 48.37|26.94 20.62 47.56|0.89976 0.10001 [0.10238 0.89739 |28.27 20.05|26.23 22.10| 48.32
2410.52561 0.47110 0.99671|0.99695 | 26.87 20.52 47.39|26.42 20.18 46.60|0.89810 0.10166 |0.09663 0.90313 |27.81 19.54|25.71 21.64| 47.35
2510.50636 0.48986 0.99622|0.99647 | 26.35 20.06 46.41|25.91 19.73 45.64|0.89678 0.10297 {0.09144 0.90831 |27.36 19.01|25.21 21.16| 46.37
2610.48860 0.50712 0.99571|0.99597 | 25.86 19.58 45.44|25.42 19.25 44.68|0.89579 0.10395|0.08678 0.91296 |26.93 18.46 |24.72 20.67| 45.39
2710.47231 0.52287 0.995180.99545|25.38 19.08 44.46|24.95 18.76 43.71|0.89515 0.10458 | 0.08259 0.91714 |26.52 17.89|24.26 20.16| 44.41
2810.45750 0.53713 0.99463|0.99491 | 24.92 1857 43.48|2450 18.25 42.76|0.89484 0.10487 |0.07883 0.92088 | 26.12 17.31|23.81 19.63| 43.44
2910.44415 0.54989 0.99404 0.99434 | 24.47 18.04 42.51|24.06 17.73 41.80|0.89488 0.10482|0.07547 0.92423 |25.74 16.72|23.36 19.10| 42.46
3010.43227 0.56116 0.993430.99374|24.04 17.49 41.53|23.64 17.20 40.84|0.89525 0.10443(0.07247 0.92722|25.37 16.11|22.93 18.55| 41.49
3110.42182 0.57096 0.992780.99312|23.62 16.94 40.56|23.22 16.66 39.88|0.89595 0.10371|0.06980 0.92987 |25.02 15.50|22.51 18.00| 40.51
3210.41281 0.57929 0.992100.99245|23.21 16.38 39.59|22.82 16.10 38.92|0.89697 0.10268 | 0.06743 0.93222 |24.67 14.87 |22.10 17.44| 39.54
3310.40520 0.58619 0.99139|0.99175|22.81 15.80 38.61|22.43 15.54 37.97|0.89830 0.10133|0.06535 0.93428 |24.34 14.23|21.69 16.88| 38.57
3410.39897 0.59166 0.99063|0.99102 |22.42 15.22 37.64|22.04 14.97 37.01]0.89992 0.09968 | 0.06352 0.93609 |24.01 13.59|21.29 16.31| 37.60
3510.39408 0.59573 0.98981|0.99024 | 22.03 14.64 36.67|21.66 14.39 36.06|0.90182 0.09776 | 0.06193 0.93764 |23.68 12.94|20.88 15.74| 36.63
36 [0.39052 0.59841 0.98894 |0.98939|21.65 14.05 35.70|21.29 13.81 35.10|0.90398 0.09557 | 0.06057 0.93897|23.37 12.29|20.48 15.18| 35.66
3710.38827 0.59973 0.98800|0.98848 |21.28 13.46 34.73|20.92 13.23 34.15|0.90638 0.09313|0.05943 0.94008 | 23.05 11.64|20.08 14.61| 34.69
3810.38729 0.59970 0.98699 |0.98752|20.91 12.86 33.77|20.56 12.65 33.20|0.90900 0.09047 | 0.05848 0.94099 |22.74 10.98|19.67 14.05| 33.72
3910.38758 0.59832 0.98590|0.98647 | 20.54 12.27 32.80(20.19 12.06 32.25|0.91182 0.08761 |0.05772 0.94170|22.43 10.33|19.26 13.49| 32.76
4010.38911 0.59560 0.98471|0.98533|20.17 11.67 31.84|19.83 11.48 31.31|0.91481 0.08456 |0.05715 0.94222|22.11 9.68|18.85 12.94| 31.80
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

0.39187
0.39586
0.40104
0.40743
0.41500
0.42373
0.43361
0.44462
0.45671
0.46985
0.48397
0.49900
0.51485
0.53141
0.54852
0.56604
0.58378
0.60150
0.61896
0.63589
0.65197
0.66690
0.68032
0.69189
0.70126

0.59154
0.58613
0.57939
0.57130
0.56185
0.55104
0.53887
0.52534
0.51046
0.49424
0.47671
0.45791
0.43788
0.41671
0.39448
0.37132
0.34735
0.32274
0.29768
0.27238
0.24706
0.22199
0.19742
0.17361
0.15082

0.98341
0.98199
0.98043
0.97872
0.97685
0.97477
0.97248
0.96996
0.96717
0.96409
0.96068
0.95691
0.95273
0.94812
0.94301
0.93736
0.93113
0.92424
0.91664
0.90826
0.89904
0.88888
0.87773
0.86550
0.85209

0.98409
0.98273
0.98125
0.97962
0.97783
0.97586
0.97369
0.97128
0.96863
0.96571
0.96247
0.95889
0.95492
0.95054
0.94569
0.94032
0.93440
0.92786
0.92063
0.91265
0.90387
0.89420
0.88357
0.87190
0.85910

19.80
19.42
19.05
18.67
18.29
17.90
17.51
17.10
16.69
16.27
15.84
15.39
14.93
14.46
13.97
13.47
12.95
12.41
11.85
11.28
10.68
10.07

9.44

8.78

8.11

11.08
10.50
9.92
9.34
8.77
8.21
7.67
7.13
6.61
6.10
5.61
5.13
4.67
4.23
3.81
3.42
3.04
2.69
2.36
2.05
1.77
151
1.28
1.07
0.89

30.88
29.92
28.97
28.01
27.06
26.12
25.17
24.24
23.30
22.37
21.44
20.52
19.60
18.69
17.79
16.88
15.99
15.10
14.21
13.33
12.46
11.59
10.72

9.86

9.00

19.46
19.10
18.73
18.36
17.98
17.60
17.21
16.82
16.41
16.00
15.57
15.13
14.68
14.22
13.74
13.24
12.73
12.20
11.65
11.09
10.51

9.90

9.28

8.64

7.97

10.90
10.32
9.75
9.18
8.63
8.08
7.54
7.01
6.50
6.00
5.51
5.05
4.59
4.16
3.75
3.36
2.99
2.64
2.32
2.02
1.74
1.49
1.26
1.05
0.87

30.36
29.42
28.48
27.54
26.61
25.68
24.75
23.83
22.91
21.99
21.08
20.18
19.28
18.38
17.49
16.60
15.72
14.84
13.97
13.11
12.25
11.39
10.54

9.69

8.84

0.91795
0.92122
0.92458
0.92803
0.93151
0.93503
0.93854
0.94202
0.94545
0.94881
0.95209
0.95525
0.95828
0.96117
0.96389
0.96646
0.96883
0.97102
0.97301
0.97480
0.97637
0.97773
0.97888
0.97980
0.98050

0.08136
0.07803
0.07459
0.07106
0.06748
0.06386
0.06023
0.05662
0.05304
0.04951
0.04605
0.04269
0.03943
0.03628
0.03327
0.03039
0.02767
0.02509
0.02266
0.02039
0.01828
0.01632
0.01452
0.01286
0.01134

0.05675
0.05652
0.05646
0.05657
0.05683
0.05727
0.05787
0.05864
0.05959
0.06072
0.06204
0.06355
0.06528
0.06723
0.06942
0.07186
0.07458
0.07759
0.08091
0.08458
0.08863
0.09308
0.09797
0.10334
0.10924

0.94256
0.94272
0.94271
0.94252
0.94216
0.94162
0.94090
0.94000
0.93890
0.93761
0.93610
0.93438
0.93242
0.93022
0.92774
0.92499
0.92192
0.91852
0.91476
0.91061
0.90602
0.90098
0.89543
0.88932
0.88261

21.79
21.47
21.13
20.79
20.43
20.05
19.66
19.25
18.81
18.35
17.87
17.36
16.82
16.26
15.67
15.06
14.42
13.76
13.08
12.38
11.66
10.92
10.17

9.40

8.63

9.04
8.41
7.79
7.18
6.59
6.02
5.47
4.94
4.44
3.97
3.53
3.12
2.74
2.39
2.07
1.78
1.52
1.29
1.09
0.91
0.75
0.62
0.50
0.40
0.32

18.43
18.01
17.58
17.14
16.69
16.23
15.76
15.28
14.79
14.29
13.78
13.26
12.73
12.19
11.64
11.08
10.51
9.93
9.35
8.76
8.16
7.55
6.94
6.33
5.70

12.40
11.87
11.34
10.83
10.33
9.84
9.37
8.91
8.46
8.03
7.62
7.22
6.83
6.46
6.10
5.76
5.43
512
4.82
4.53
4.25
3.98
3.73
3.48
3.24

30.84
29.88
28.92
27.97
27.02
26.07
25.13
24.19
23.26
22.32
21.40
20.48
19.56
18.65
17.74
16.84
15.94
15.05
14.16
13.28
12.41
11.54
10.67

9.81

8.94
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66
67
68
69
70
71
72
73
74

0.70811
0.71211
0.71301
0.71057
0.70463
0.69509
0.68193
0.66523
0.67443

0.12932
0.10931
0.09099
0.07450
0.05994
0.04733
0.03665
0.02781
0.03475

0.83742
0.82142
0.80399
0.78507
0.76457
0.74242
0.71858
0.69304
0.70919

0.84508
0.82977
0.81307
0.79491
0.77522
0.75391
0.73093
0.70624
0.67983

7.41
6.70
5.96
5.20
441
3.60
2.77
1.90
0.99

0.72
0.58
0.46
0.35
0.27
0.19
0.14
0.09
0.05

8.14
7.28
6.42
5.55
4.68
3.80
2.90
1.99
1.04

7.29
6.59
5.86
5.11
4.34
3.54
2.72
1.87
0.98

0.71
0.57
0.45
0.35
0.26
0.19
0.13
0.09
0.05

8.00
7.16
6.31
5.46
4.60
3.73
2.85
1.95
1.03

0.98098
0.98123
0.98125
0.98104
0.98058
0.97989
0.97895
0.97776
0.97631

0.00996
0.00871
0.00759
0.00658
0.00567
0.00487
0.00416
0.00354
0.00299

0.11570
0.12279
0.13054
0.13902
0.14829
0.15840
0.16943
0.18143
0.19446

0.87524
0.86716
0.85829
0.84859
0.83797
0.82635
0.81368
0.79988
0.78485

7.84
7.03
6.22
5.39
4.55
3.69
2.82
191
0.98

0.25
0.19
0.14
0.10
0.07
0.05
0.03
0.01
0.00

5.07
4.43
3.79
3.14
2.50
1.85
1.23
0.65
0.19

3.01
2.79
2.57
2.35
2.13
1.89
1.62
1.27
0.78

8.08
7.22
6.36
5.50
4.62
3.74
2.84
1.92
0.98

Source: Author’s calculations



