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Abstract

This paper proposes a system for the automatic adjustment of pension benefits taking into account the
mortality risk of the dependency level of the beneficiary. To that end a simplified multi-state Markov
chain model is included and the probability of death is estimated based on the experience of excess mor-
tality rates. Thus, pension benefits increase in the new state as the cost of care increases. The paper does
not seek to give a solution for severe or high-dependent beneficiaries, but tries to make social sense of the
benefit received and adapt it to their life expectancy: they receive more when they most need it. The de-
velopment of the factor is applied to the Spanish mortality experience (PEM/F2000)
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1. Introduction

In 2005 the World Bank extended the 3-pillar protection scheme that it had introduced in the
1990s to a S-pillar scheme by adding a “zero pillar” based on non-contributory pensions and a
recommendation of adding a “fourth pillar” based on informal or intra-family transfers (Holzmann &
Hinz, 2005) for the care of dependents. However, there are good reasons to set up collective schemes to
enable this last pillar to be completed (Barr, 2010; Colombo et al., 2011; Colombo & Mercier, 2012;
Forder & Fernandez, 2011; Guillén & Comas-Herrera, 2011; Miyazawa et al. 2000; Zuchandke et al.,
2010):

- the cost of dependency is very high, particularly at higher dependency levels;

- there is considerable uncertainty as to the duration and extent of the care needed by dependents;

- there are individual insurance schemes that cover this uncertainty;

- public-sector coverage tends to offer services with predefined support (in terms of money or
service) in line with the degree of dependency of each individual;

- the creation of a public system would help to increase efficiency in all-round coverage.

The outlook for the future is not expected to improve (Campbell et al., 2009; Colombo et al.,
2011):



- the number of elderly people is set to increase in most countries;

- family support for dependents will tend to disappear as families have fewer children;

- demand for better coverage and care in old age is set to increase;

- there will be technological changes that will enable dependents to be cared for in their own
homes.

Until the passing of the Dependency Act [Ley de Dependencia] in Spain there was no state-wide
assurance of coverage of this type. Germany and France have offered such coverage on a universal basis
since 1995 and 1997 respectively (IMSERSO, 2004), and it has also been introduced in other countries
including Japan (Campbell et al, 2009; Campbell et al, 2010); Luxembourg (Colombo et al. 2011), the
Netherlands (Schut & Van den Berg, 2010) and South Korea (Wook-Kim & Jun-Choi, 2013; Chon,
2014). The system in Germany is coordinated in a highly complex manner but in the case of France the
level of coordination is low. In Spain, Act 39/2006 of 14 December on the Promotion of Personal
Autonomy and Care for Persons in Situations of Dependency [Promocion de la Autonomia Personal y
Atencion a las personas en situacion de dependencia) establishes three levels of dependency which, as in
the other countries mentioned, are funded by the state, by regional communities or by associations of
interested parties. The three levels of dependency established in the legislation regulating dependency and
Spain are the following:

1) Basic Level: at this level essential coverage is provided with funding from the general national
administration.

ii) Supplementary Level: at this level supplementary aid can be provided by Spain’s devolved
regional authorities (the “autonomous communities”). To that end agreements are drawn up
between the general national administration and the regions.

iii)  Improvement Level: at this level private sector aid is envisaged.

This legislation establishes a scalable system of benefits on three levels which cannot be funded
by the public sector alone because of its implications for the financial sustainability of public pension
systems (Casado & Lopez, 2001; OCDE, 2005; OCDE, 2006; Puga et al., 2011; Rodriguez, 2007): its
cost could be as high as 9.5% of GDP by 2060 (De la Maisonneuve & Oliveira, 2013). As a result, private
sector coverage for dependency is envisaged in the legislation itself (Fernindez-Ramos & De La Pefia,
2013).

This paper seeks to help draw up a flexible design for pensions for dependents that can help
reduce the costs of their situation while precisely increasing the amounts that they receive. The way is a
system for the automatic adjustment of pension benefits taking into account the dependency level of the
beneficiary. Thus, pension benefits increase in the new state as the cost of care increases. To that end we
propose a model with a benefit correction factor that includes a specific mortality rate for dependents,
thus enabling us to adapt benefits to the profile of each beneficiary. Special attention is paid to mortality
rates among dependents as the determinant for the correction factor. This new model has many practical
implications, as it can be implemented without much difficulty and indeed at no additional cost. This
enables coverage to be universalised in private capitalisation-type pension plans. However it does
increase the cost of social security systems funded on a pay-as-you-go basis.

The paper is structured as follows: Section 2 reviews the specific literature on dependency
coverage systems, which focuses mainly on retirement pension beneficiaries and on the probabilities
involved in situations of severe and high-level dependency.

Section 3 describes the model proposed, and Section 4 applies the model to the case of Spain.
The paper ends with some conclusions and a list of biographical references.

2. Literature review

The first step in designing private coverage for dependency (Herranz et al., 2008) is to establish precisely
what coverage is provided. Services related to everyday activities (Calmus, 2013) or benefits can be
offered, and the latter can take the form of capital payments or regular income. Services and financial
benefits can also be combined (Colombo et al., 2011), involving both the public and private sectors
(Chen, 2001; De La Peiia, 2003), to improve their effectiveness. Schemes may also be free to decide what
kind of care they finance (Da Roit et al., 2007; Da Roit & Le Bihan, 2010; Damiani et al., 2011). There is
an increasing trend for coverage to take the form of financial benefits to be used for the care of
dependents (this is the case in Australia, Canada, Europe and the USA) (Moran et al., 2013) rather than



merely to ensure a service. This normally entails offering a set of measures that meets all the needs of the
dependent rather than conventional service coverage (Arksey & Kemp, 2008) such as use of a residence
(De la Pefia, 2000 a), thus providing higher levels of satisfaction and better monitoring of dependents.

Using the classification of types of coverage drawn up by Da Roit & Le Bihan, (2010), three
distinct models can be identified:

1) A model based on the provision of services in kind (found for instance in the Netherlands
and Sweden).

ii) A model that provides financial benefits for all-round dependency coverage plans (France).

iii) A model that provides financial benefits for caring for dependents (Austria, Germany and
Italy).

Dependency coverage may be considered as an extension of health insurance, but a strategy is
needed that considers it jointly with retirement (Costa-Font et al., 2014) and can protect beneficiaries
from the risk of outliving the resources available to them following their retirement (Warshawsky, 2012).
Accordingly, we propose to link dependency coverage with retirement pensions so as to extend their
effect (Brown & Warshawsky, 2013; Forder & Fernandez, 2011; Murtaugh et al., 2001; Warshawsky,
2007; Zhou-Richter & Griindl, 2011). In an earlier paper Pitacco (2002) proposes dependency insurance
included within the public pension scheme by introducing an improved pension funded with contributions
deducted from public retirement pensions.

In the field of private initiative a distinction is drawn between natural coverage and long-term
care (Brown & Warshawsky, 2013; Davidoff, 2009), with problems of dependency being alleviated with
products suited to demand. The combination of different benefits (Spillman et al., 2003) simplifies
matters and includes an important aspect of retirement pensions which is usually dealt with separately: an
acknowledgement of the potential need for dependency care, resulting in higher benefits being paid when
the beneficiary is dependent. This approach is proposed by Habermann & Pitacco (1999) and Pitacco
(2013) as a combination of retirement income and higher income on becoming dependent.

The problem is how to fund such a system: as stated (Pitacco, 2002; 2013), it is envisaged that
the relevant premiums would be subtracted from retirement pensions. By contrast, other authors
(Winklevoss, 1993; De La Pefia, 2000 b) propose an approach that does not increase the total cost of
coverage under the plan but does adapt benefits to dependents’ new state: an actuarial correction
(Winklevoss, 1993) or actuarial reduction (De La Pefia, 2000 b) factor, used in both cases for early
retirement.

This simpler approach is the one used in public social welfare provisions to link pensions with
the life expectancy of pensioners. Sweden, Poland, Latvia and Norway, among other countries, have
systems in which individuals receive benefits according to their estimated life expectancy and to the
contributions that they have made. This mechanism was introduced in Spain (De las Heras et al., 2014)
through the estimation of life expectancy at retirement age. On the one hand this enables individuals to
accumulate more entitlements and thus obtain higher pensions by extending their working lives
(European Commission, 2012) in the case of retirement benefits. On the other hand it re-establishes the
balance at individual level between contributions paid and pension received, which tends to break down
as life expectancy increases. Individuals in different cohorts thus receive similar yields for their efforts in
terms of contributions (Meneu et al., 2013).

Some authors assert that coverage for dependency is already integrated into planning at
retirement (Yakowosky, 2002), so the likelihood of becoming a dependent is already factored into the
income to be received; however others assert that dependency and the mortality of autonomous
beneficiaries are negatively correlated (Murtaugh et al., 2001; Webb, 2009), so a natural selection of
demand for each product is created. What is certain is that the factors involved include age and state of
health, and there is a degree of uncertainty concerning the time when beneficiaries become dependents
(Bommier & Lee, 2003). Studies of populations in the UK (Ainslie, 2000; Rickayzen, 2007) and in
Norway (Ellingsen, 2010) have found that mortality for dependents is proportional to the level of care
needed and to their age.

This is where the study presented here constitutes a step forward: given the uncertainty as to the
time when beneficiaries become severe or high-level dependents, a factor is introduced that automatically
increases the pension received by beneficiaries (retirement, invalidity or death benefits) when they
transition to a state of severe or high-level dependency, taking into account the differences in mortality
rates between autonomous beneficiaries and dependent beneficiaries.



3. Method

We assume that when the recipient of a benefit under a pension scheme becomes a severe or high-level
dependent at age x the amount of their benefit is automatically increased by a percentage A%, which helps
them pay for dependency care services. Before becoming beneficiaries, those participating in the scheme
have contributed normally to retirement, death and invalidity coverage, and the reasons for which their
state may change are considered to be death and invalidity when they are working and death when they
are receiving benefits.

Dependency benefits as such are paid when participants are already receiving other benefits
(retirement, invalidity), because lower levels of dependency do not fall under dependency benefits and at
most lead to people exiting the scheme on being declared invalid while working. This means that the
main technical requirement is to know the probability of death of beneficiaries while classed as
dependents, which limits the duration of dependency payments.

In the actuarial literature on mortality among recipients of dependency benefits there is
unanimous agreement that the mortality rate among dependents - “q™- is different from and higher than
the general mortality rate -qy'- as expressed in the standard tables used by insurers to assess normal risks,

and clearly substantially higher than the mortality rate for autonomous beneficiaries - aq,(cm)- (Sanchez et
al., 2008). The following ratio is accepted:

“ar > qr > ) (1)
These probabilities are used to work out the lifelong annuities of severe and high-level
dependents.

Our study starts from a simplified form of the multi-state transition model (Haberman & Pitacco,
1999) that describes probabilities of transition between various states; working, retired (autonomous),
retired (dependent), invalid (autonomous), invalid (dependent) and deceased. This is a discrete model
with various states for an annual period, where it is assumed that there will be no more than one transition
per year and there are no returns to previous states.

Being,
ap)(c?k . Probability of a working individual aged x+k reaching age x+k+/ as working.
aq)(ciik :  Probability of a working individual aged x+k becoming an invalid before reaching age
x+tk+1, while exposed also to other causes of transition (death & retirement).
aq)(CT,)( :  Probability of a working individual aged x+k dying before reaching age x+k+1, while ex-
posed also to other causes of transition (invalidity & retirement).
aq)(c?k : Probability of a working individual aged x+k retiring before reaching age x+k+1, while
exposed also to other causes of transition (death & invalidity).
The following equivalence is obtained whenever x+k is lower than the retirement age (x + k <
Xp):
D+ 0 e A 2

which is true for the whole period of activity.

For the invalidity period,
i (D)

Dy+r . Probability of an invalid individual aged x+k reaching age x+k+/ as an invalid.
iq)(CT,)( : Probability of an invalid individual aged x+k dying before reaching age x+k+1, while ex-
posed also to other causes of transition (dependency).
iq)(ﬁ)k : Probability of an invalid individual aged x+k becoming a dependent before reaching age
x+k+1, while exposed also to other causes of transition (death).
Where for an age x+k at which the beneficiary receives invalidity benefits it holds that:
o .  (d
Pt a0l ()
Similarly, as from retirement age:
Tp)(;)k : Probability of a retired individual aged x+k reaching age x+k+/ as a retiree.



Tq)(CT,)( :  Probability of a retired individual aged x+k dying before reaching age x+k+1, while ex-

posed also to other causes of transition (dependency).

Tqﬁ)k . Probability of a retired individual aged x+k becoming a dependent before reaching age
x+k+1, while exposed also to other causes of transition (death).
The following is obtained:
d
Dot TGt 4 “

All that remains to be determined is the following for dependents:
dpd . Probability of a dependent aged x+k reaching age x+k+/ as a dependent.
dgm . Probability of a dependent aged x+k dying before reaching age x+k+1.

Where, of course, the sum is one at age x+k:
i+ Yavi =1 )

In our model, if a factor Ad is applied when a beneficiary becomes a dependent then only the
probability of death while classed as a dependent remains to be determined. The probabilities of suffering
from severe and high-level dependency have been determined in various studies (Fernandez-Ramos,
2015), on the basis of which life expectancy figures for individuals in the severest states of dependency
have been calculated. The excess mortality rate for dependents over and above the general mortality rate
can be expressed via a multiplicative correction factor - 6 -:

‘g =0-q7 (6)

This correction may vary from one age group to another, though MacDonald & Pritehard (2001)
state that a fixed correction factor fits the mortality rate of high-level dependents better than any other
approach. However this tends to overestimate mortality rates for younger dependents and underestimate
those for older dependents. It is therefore better to use an additive adjustment - € — on the general

mortality rate, considering age as an independent variable in a functional form (Rickayzen & Walsh,
2002):

dgm = q™ + ¢ where € = f(x) (7

This shows that mortality rates increase in line with the level of dependency and are lower at
younger ages, and that no excess mortality applies in the case of less severe dependency (Leung, 2003).

On that basis Sanchez et al. (2008) determine the probabilities of death among severe and high-
level dependents based on general mortality rate tables fitted to French statistics in HID 98-01.

They find that the gap between excess mortality and general mortality rates decreases from age
96 onwards. To reflect this effect they include a variation in the formula of Rickayzen & Walsh based on
a mixed correction factor applied to general mortality so as to model mortality among dependents. In that
mixed correction factor an additive modification is included under the expression used by Rickayzen &
Walsh, and a multiplicative correction factor is applied to the general mortality rates to reflect the
decrease in differences in absolute mortality figures in the highest ages on the table. The function selected
is the following:
5

m —_— .
dm qx' + T Vx; <95
x = S (8)
G- (L+B) + s Vi 295

Maximum value to be incorporated in line with the age at which figures converge asymptotically.
Slope factor.

Age at the point of inflection where the curve changes from convex to concave.

Multiplicative correction factor applied to general mortality.

DR O

Once the probability of death of severe and high-level dependents is known, the correction factor
to be applied is the following:

w m

Ad _ Zh:xh_xpgrcn _ &x (9)
X T yw dm ~ d,m
h=x h—xPx ex

This is a factor to be used in pay-as-you-go and public schemes where the financial revaluation
of the various benefit flows to be paid in each of the two states of the pension beneficiary (autonomous
and severe or high-level dependent) has no effect. When the financial revaluation factor is incorporated
the correction factor for dependency applicable to capitalisation-based schemes is as follows:
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(10)

B : Pension revaluation factor.
v : Financial revaluation.
Vd(1; BT Actuarial value of a prepayable annuity that varies in geometrical progression at a ratio 3,
valued at age x and payable so long as the beneficiary remains alive.
2Yé(1; B)™ : Actuarial valule of a prepayable annuity that varies in geometrical progression at a ratio /3,
valued at age x and payable so long as the beneficiary dependent remains alive.

4. Implementing the model: an application to Spain
4.1. Mortality among dependents

Mortality rates among dependents are usually calculated on the basis of general mortality statistics. For a
pension scheme it is appropriate to work them out from a table of incomes, as in this way the insurer must
also deal with the risk of survival (Pitacco, 2002). Based on PERM/F-2000P dynamic tables for Spain
fitted to HID 98-01 statistics for France with the values obtained by Sanchez, et al. (2008) for & , v, 3 and
x; with an ordinary least squares procedure for the gross values for high-level dependency estimated for
Spain (Table 1),
Table 1: Excess mortality factors for dependents. Source: Sanchez, Lopez & De Paz (2008)
Factors | Men | Women
é 0.245 | 0.165
y 1.135 1.09
X; 62.50 | 58.61
B 0.1142] 0.0962

The mortality rates obtained for severe and high-level dependents are markedly higher than
general mortality rates from age 35 onwards (Figure 1).

Figure 1: Mortality among dependents and general mortality rates per age and gender. Source: own work
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4.2.  Correction factors

Based on the results of the foregoing subsection, we now establish a proposal for redesigning pensions
and introducing an automatic mechanism for increasing them in line with the state of the beneficiary.

The capital amount accumulated for paying the benefits that beneficiaries are currently receiving
is known and is calculated according to expectations of how long payments will be made as per the
general mortality rate, so a transition in state will not change the capital accumulated but will change
payment expectations in line with the new circumstances. The correction factor that aligns capital with
the new expectations as regards payment for severe and high-level dependents takes into account life



expectancy calculated the basis of the probabilities in the general mortality rate and calculated on the
basis of the probability of mortality among dependents.

Table 2: Life expectancy and correction factors at age 65, 70, 75 & 80 according to cohort & sex. Source:
own work based on PE-2000 tables

Age 65
COHORT e ey’ A ex = A =y -
Men Women Men Women Men Women Men Women
1950 23.56 28.05 6.00 8.28 3.927 3.388 4.494 3.611
1955 24.16 28.65 6.03 8.32 4.010 3.444 4.579 3.664
1960 24.76 29.21 6.05 8.36 4.091 3.496 4.663 3.715
1965 25.33 29.74 6.08 8.39 4.170 3.546 4.745 3.763
1970 25.90 30.24 6.10 8.42 4.247 3.593 4.824 3.808
Age 70
COHORT ey’ e 25—y — A5 —dy -
Men Women Men Women Men Women Men Women
1950 19.81 23.54 5.18 7.45 3.827 3.158 4.625 3.465
1955 20.35 24.09 5.20 7.50 3.910 3.211 4.717 3.517
1960 20.89 24.61 5.23 7.55 3.992 3.261 4.807 3.567
1965 21.41 25.10 5.26 7.59 4.072 3.309 4.894 3.615
1970 21.92 25.56 5.28 7.62 4.150 3.354 4.980 3.660
Age 75
COHORT ey’ de;n 2 —e— A4 —d, —
Men Women Men Women Men Women Men Women
1950 16.32 19.19 4.62 6.74 3.536 2.845 4.477 3.202
1955 16.80 19.67 4.65 6.80 3.613 2.891 4.565 3.250
1960 17.27 20.13 4.68 6.86 3.688 2.936 4.651 3.295
1965 17.72 20.57 4.71 6.91 3.761 2.978 4.735 3.337
1970 18.17 20.99 4.74 6.96 3.833 3.018 4.816 3.378
Age 80
COHORT e]rcn dejrcn Ag —€x — /1% - dx -
Men Women Men Women Men Women Men Women
1950 13.19 15.08 4.22 6.06 3.129 2.491 4.108 2.869
1955 13.59 15.49 4.26 6.13 3.192 2.527 4.181 2.906
1960 13.97 15.87 4.29 6.19 3.255 2.562 4252 2.941
1965 14.35 16.24 4.33 6.26 3.315 2.596 4.322 2.975
1970 14.72 16.59 4.36 6.31 3.374 2.628 4.389 3.008

As can be seen in Table 2 and in the Annex, life expectancy at age 65 differs considerably for
autonomous individuals and severe and high-level dependents. Most people classed as dependents are
aged over 65, so the life expectancy of not only autonomous beneficiaries but also dependents needs to be
factored into pension calculations, as otherwise the life expectancy of elderly people would be
overestimated. The application of these calculations to severe and high-level dependents in line with their
year of birth, determined at ages 65, 70, 75 and 80, shows pension increases of practically threefold in all
cases. If expectancy as regards payment of the various funding flows is applied as a correction factor in
all cases, the value that results is higher than that calculated on the basis of life expectancy.

However, if this correction factor is taken into account throughout the lifetime of each
beneficiary, i.e. not only in retirement, then substantial changes are found. This can be seen in figures 2
and 3, where at younger ages the correction factor has values of just over one, in sharp contrast with the
values found from retirement age onwards. It is also noteworthy that a breakdown of beneficiaries by sex
at pre-retirement ages gives a higher correction factor for women than for men. These changes after
retirement age are markedly higher for men than for women.

Figure 2: Correction factor for life expectancy for dependents broken down by age and generation (for
men). Source: Own work
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Figure 3:

Correction factor for life expectancy for dependents broken down by age and generation (for
women) Source: Own work
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This factor is applied in pay-as-you-go financing systems where there is no need for future
capital revaluation. In Spain it would apply to the public social security system, but would inevitably lead

to increased pension costs due precisely to the increases from correction factors for dependency, and
because financing is annual.

However, in capitalisation-based systems the actuarial value of economic flows means that the
correction factor takes different values, because not only is life expectancy considered differently for
autonomous and dependent beneficiaries but also the structure of the various economic flows to be
received in both states is taken into consideration within the correction factor itself.

Figures 4, 5 & 6 show the different values that the correction factor would take if it were
extended to an individual’s whole lifetime as a beneficiary of a pension scheme. The last few years of life
show high values due precisely to the short life expectancy of severe dependents.

Figure 4: Breakdown by gender of the correction factor for life expectancy 7»3 / Kg . Source: Own work
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As occurs with the correction factor when life expectancy alone is used, with actuarial income
the value of the factor increases by less than double in the period of receipt of dependency benefits.
Subsequently the figure rises gradually as retirement age approaches until it increases threefold (with
invalidity benefits and death benefits being particularly influential). After retirement age the figure begins
to drop, but then increases markedly at ages where the life expectancy of severe dependents becomes
substantially shorter (from age 90 onwards). This is in contrast with the values already obtained from
retirement age onwards. It is also noteworthy that in a breakdown of beneficiaries by sex (Figure 7) at
pre-retirement ages the correction factor for women is higher than for men. This situation is reversed after
retirement age, where the figure for men is substantially higher than for women.

Figure 5: Correction factor with actuarial income for dependency broken down by age and generation
(men). Source: Own work
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Figure 6: Correction factor with actuarial income for dependency broken down by age and generation
(women). Source: Own work
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4.3.  Contributions and limitations of the model

Dependents seek to reduce the burden of spending brought on by their state. Once they become dependent
their expenses increase and the correction factor would provide an increased pension that would not,
however, have to be paid directly.

The following alternatives are possible:

Pension increases could be used to refund part of the amount spent on care rather than being paid
directly to beneficiaries.

- Any surplus could then be added to the initial pension.

The introduction of this correction factor means that non-dependents would be paying for part of
the benefits of dependents, as mortality rates for autonomous beneficiaries are not applied. Data are
therefore needed not only on the experience of autonomous beneficiaries but also on the different levels
of dependency so as to determine the gap in mortality rates between the different groups.

5. Conclusions

This paper sets out a model for providing coverage for severe and high-level dependency within a
defined-benefit pension scheme, specifically by improving the benefits received by beneficiaries. By
contrast with approaches in which financing comes from contributions deducted from retirement
pensions, our model examines the suitability of adapting benefit payments in line with specific mortality
rates for severe dependents. This means that persons who come to be classed as dependents would receive
their pensions for less time, but would be paid higher amounts. The idea is not to provide a solution for

10



severe and high-level dependents but to ensure that the pensions that they receive are congruent with and
suited to their life expectancy, and that they receive higher pensions when they most need them.

The model has many practical implications, and can be implemented with little difficulty and no
additional cost, enabling coverage to be universalised in capitalisation-based private pension schemes.
Such schemes are currently designed according to hypotheses based on a general mortality rate for their
beneficiaries that do not factor in specific mortality rates for severe or high-level dependents. Including
the correction factor suggested here together with the tables for mortality among dependents means that
dependency benefits can be included with no need to increase costs or contributions.

However, if this factor were to be included in a public, defined-benefit system such as the pay-
as-you-go social security system it would lead to a direct increase in cost equivalent to the amount of the
increase in benefits to be received by pensioners classed as dependents. Contributions would not increase,
so initially a deficit would result.

Finally, public and private dependency coverage schemes alike seek to help meet the costs that
dependency entails for individuals, but without necessarily providing all the resources needed to meet
demands for coverage. Individuals are provided with a set of measures that can meet their needs as
dependents in full: services, use of residence and financial benefits, thus providing higher levels of
satisfaction and better monitoring of dependents.
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Appendix

Table 3: Correction factors for dependency by cohorts and ages of onset of severe/high-level dependency.
Source: Own work

)»g for life expectancy: Men

Age 1900 1920 1940 1960 1980 2000
5 1.4205 1.4829 1.5445 1.6031 1.6564 1.7034
6 1.4292 1.4928 1.5556 1.6152 1.6695 1.7173
7 1.4384 1.5031 1.5671 1.6278 1.6831 1.7318
8 1.4479 1.5138 1.5790 1.6408 1.6972 1.7469
9 1.4577 1.5249 1.5914 1.6544 1.7119 1.7626
10 1.4680 1.5365 1.6043 1.6686 1.7272 1.7789
11 1.4787 1.5486 1.6177 1.6833 1.7431 1.7958
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)»g for life expectancy: Men

Age 1900 1920 1940 1960 1980 2000

12 1.4899 1.5612 1.6317 1.6987 1.7597 1.8135
13 1.5016 1.5743 1.6463 1.7147 1.7770 1.8319
14 1.5137 1.5881 1.6616 1.7313 1.7950 1.8511
15 1.5265 1.6024 1.6775 1.7487 1.8138 1.8711
16 1.5397 1.6173 1.6941 1.7669 1.8334 1.8920
17 1.5536 1.6329 1.7114 1.7859 1.8539 1.9138
18 1.5682 1.6493 1.7295 1.8058 1.8753 1.9366
19 1.5834 1.6663 1.7485 1.8265 1.8977 1.9604
20 1.5992 1.6842 1.7683 1.8482 1.9211 1.9853
21 1.6158 1.7029 1.7890 1.8709 1.9456 2.0114
22 1.6332 1.7224 1.8107 1.8946 1.9712 2.0387
23 1.6514 1.7428 1.8334 1.9195 1.9981 2.0673
24 1.6704 1.7642 1.8572 1.9455 2.0262 2.0973
25 1.6903 1.7866 1.8821 1.9728 2.0556 2.1287
26 1.7111 1.8101 1.9082 2.0014 2.0865 2.1616
27 1.7329 1.8346 1.9355 2.0314 2.1189 2.1961
28 1.7557 1.8604 1.9642 2.0628 2.1529 2.2324
29 1.7796 1.8873 1.9942 2.0958 2.1886 2.2704
30 1.8046 1.9156 2.0257 2.1304 2.2260 2.3104
31 1.8308 1.9452 2.0587 2.1667 2.2653 2.3523
32 1.8582 1.9762 2.0933 2.2047 2.3065 2.3963
33 1.8869 2.0087 2.1296 2.2447 2.3498 2.4426
34 1.9169 2.0428 2.1677 2.2866 2.3953 2.4912
35 1.9483 2.0784 2.2076 2.3306 2.4430 2.5422
36 1.9812 2.1157 2.2494 2.3767 2.4930 2.5957
37 2.0155 2.1548 2.2932 2.4250 2.5455 2.6519
38 2.0513 2.1956 2.3391 2.4756 2.6005 2.7108
39 2.0887 2.2383 2.3870 2.5286 2.6582 2.7725
40 2.1277 2.2828 2.4371 2.5840 2.7185 2.8371
41 2.1683 2.3292 2.4893 2.6419 2.7815 2.9047
42 2.2104 2.3775 2.5438 2.7022 2.8472 2.9753
43 2.2541 2.4276 2.6003 2.7650 2.9157 3.0488
44 2.2992 2.4794 2.6590 2.8302 2.9869 3.1254
45 2.3457 2.5330 2.7197 2.8978 3.0607 3.2048
46 2.3934 2.5881 2.7823 2.9675 3.1371 3.2869
47 2.4423 2.6447 2.8466 3.0393 3.2157 3.3717
48 2.4921 2.7025 2.9125 3.1129 3.2965 3.4588
49 2.5426 2.7612 2.9796 3.1880 3.3790 3.5479
50 2.5936 2.8207 3.0476 3.2644 3.4630 3.6386
51 2.6446 2.8804 3.1162 3.3414 3.5479 3.7305
52 2.6953 2.9400 3.1847 3.4187 3.6332 3.8229
53 2.7452 2.9988 3.2527 3.4955 3.7182 3.9152
54 2.7937 3.0564 3.3195 3.5712 3.8022 4.0065
55 2.8402 3.1119 3.3843 3.6450 3.8842 4.0959
56 2.8841 3.1648 3.4464 3.7160 3.9634 4.1825
57 2.9247 3.2143 3.5050 3.7834 4.0389 4.2652
58 2.9616 3.2598 3.5593 3.8462 4.1097 4.3430
59 2.9941 3.3005 3.6085 3.9037 4.1747 4.4149
60 3.0217 3.3358 3.6518 3.9548 4.2331 4.4797
61 3.0438 3.3652 3.6887 3.9989 4.2839 4.5364
62 3.0600 3.3880 3.7183 4.0351 4.3262 4.5841
63 3.0700 3.4038 3.7400 4.0627 4.3592 4.6219
64 3.0735 3.4122 3.7537 4.0813 4.3824 4.6492
65 3.0705 3.4132 3.7589 4.0906 4.3953 4.6654
66 3.0607 3.4065 3.7553 4.0901 4.3976 4.6702
67 3.0443 3.3922 3.7431 4.0798 4.3891 4.6632

15



)»g for life expectancy: Men

Age 1900 1920 1940 1960 1980 2000
68 3.0216 3.3705 3.7224 4.0599 4.3699 4.6445
69 2.9928 3.3416 3.6934 4.0306 4.3401 4.6143
70 2.9583 3.3060 3.6565 3.9922 4.3002 4.5730
71 2.9189 3.2644 3.6124 3.9454 4.2507 4.5210
72 2.8753 3.2175 3.5618 3.8910 4.1924 4.4591
73 2.8283 3.1661 3.5055 3.8295 4.1258 4.3879
74 2.7783 3.1106 3.4439 3.7615 4.0517 4.3081
75 2.7258 3.0516 3.3777 3.6878 3.9707 4.2204
76 2.6711 2.9895 3.3074 3.6089 3.8835 4.1256
77 2.6148 2.9250 3.2336 3.5255 3.7908 4.0245
78 2.5576 2.8586 3.1570 3.4383 3.6933 3.9177
79 2.4999 2.7910 3.0781 3.3478 3.5917 3.8060
80 2.4422 2.7224 2.9974 3.2546 3.4866 3.6901
81 2.3848 2.6534 2.9153 3.1592 3.3784 3.5706
82 2.3278 2.5839 2.8320 3.0618 3.2677 3.4480
83 2.2710 2.5139 2.7474 2.9625 3.1547 3.3227
84 2.2145 2.4436 2.6619 2.8618 3.0398 3.1953
85 2.1593 2.3737 2.5761 2.7603 2.9238 3.0665
86 2.1057 2.3046 2.4904 2.6584 2.8071 2.9369
87 2.0536 2.2360 2.4047 2.5563 2.6902 2.8070
88 2.0034 2.1685 2.3196 2.4547 2.5737 2.6778
89 1.9559 2.1026 2.2357 2.3542 2.4586 2.5501
920 1.9112 2.0388 2.1537 2.2559 2.3460 2.4252
91 1.8696 1.9778 2.0748 2.1611 2.2374 2.3048
92 1.8315 1.9210 2.0011 2.0723 2.1355 2.1915
93 1.7984 1.8702 1.9342 1.9911 2.0416 2.0866
94 1.7736 1.8281 1.8764 1.9194 1.9576 1.9918
95 1.7639 1.7998 1.8318 1.8605 1.8862 1.9094
96 1.7233 1.7475 1.7691 1.7886 1.8062 1.8221
97 1.6833 1.6978 1.7109 1.7227 1.7334 1.7432
98 1.6443 1.6513 1.6577 1.6635 1.6689 1.6738
929 1.6068 1.6088 1.6107 1.6124 1.6140 1.6155
100 1.5720 1.5717 1.5714 1.5712 1.5710 1.5708
}\,3 for life expectancy: Women
Age 1900 1920 1940 1960 1980 2000

5 1.7174 1.8166 1.9000 1.9666 2.0181 2.0572

6 1.7320 1.8330 1.9179 1.9857 2.0382 2.0781

7 1.7471 1.8499 1.9363 2.0055 2.0590 2.0996

8 1.7627 1.8672 1.9553 2.0259 2.0804 2.1219

9 1.7787 1.8852 1.9750 2.0469 2.1026 2.1449

10 1.7951 1.9037 1.9952 2.0686 2.1254 2.1686

11 1.8120 1.9227 2.0161 2.0910 2.1491 2.1932

12 1.8295 1.9424 2.0377 2.1142 2.1734 2.2185

13 1.8474 1.9627 2.0600 2.1381 2.1986 2.2447

14 1.8660 1.9836 2.0830 2.1628 2.2246 22717

15 1.8851 2.0052 2.1067 2.1882 2.2515 2.2997

16 1.9048 2.0274 2.1312 2.2145 2.2792 2.3285

17 1.9251 2.0504 2.1564 2.2417 2.3078 2.3583

18 1.9460 2.0740 2.1825 2.2697 2.3374 2.3890

19 1.9675 2.0984 2.2093 2.2985 2.3679 2.4207

20 1.9896 2.1235 2.2370 2.3283 2.3993 2.4534

21 2.0124 2.1493 2.2654 2.3590 24317 2.4872
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}\,3 for life expectancy: Women
Age 1900 1920 1940 1960 1980 2000

22 2.0358 2.1758 2.2948 2.3905 2.4651 2.5220
23 2.0598 2.2031 2.3249 24231 2.4995 2.5578
24 2.0844 22312 2.3559 2.4565 2.5349 2.5947
25 2.1096 2.2600 2.3878 2.4909 2.5713 2.6327
26 2.1355 2.2895 2.4205 2.5263 2.6087 2.6717
27 2.1619 23197 2.4540 2.5625 2.6472 2.7119
28 2.1889 2.3506 2.4884 2.5997 2.6866 2.7531
29 2.2165 2.3822 2.5236 2.6378 2.7270 2.7953
30 2.2445 2.4145 2.5595 2.6768 2.7684 2.8386
31 2.2730 2.4474 2.5962 2.7166 2.8107 2.8829
32 2.3020 2.4808 2.6335 2.7572 2.8539 2.9281
33 2.3313 2.5147 2.6715 2.7985 2.8979 2.9742
34 2.3609 2.5491 2.7100 2.8406 2.9427 3.0211
35 2.3907 2.5838 2.7491 2.8832 2.9882 3.0688
36 2.4207 2.6188 2.7885 2.9263 3.0342 3.1172
37 2.4508 2.6541 2.8283 2.9698 3.0808 3.1661
38 2.4808 2.6893 2.8682 3.0136 3.1277 3.2154
39 2.5107 2.7246 2.9082 3.0575 3.1748 3.2650
40 2.5403 2.7596 2.9481 3.1014 3.2219 3.3147
41 2.5694 2.7943 2.9877 3.1452 3.2690 3.3644
42 2.5980 2.8285 3.0269 3.1885 3.3157 3.4138
43 2.6259 2.8620 3.0654 3.2313 3.3619 3.4627
44 2.6528 2.8946 3.1031 3.2733 3.4073 3.5108
45 2.6786 2.9262 3.1397 3.3142 3.4517 3.5580
46 2.7032 2.9564 3.1751 3.3538 3.4948 3.6039
47 2.7263 2.9851 3.2088 3.3918 3.5363 3.6482
48 2.7478 3.0121 3.2408 3.4280 3.5760 3.6907
49 2.7674 3.0371 3.2706 3.4621 3.6135 3.7309
50 2.7849 3.0599 3.2982 3.4937 3.6485 3.7687
51 2.8002 3.0802 3.3231 3.5225 3.6806 3.8035
52 2.8130 3.0978 3.3450 3.5483 3.7096 3.8352
53 2.8231 3.1124 3.3638 3.5708 3.7352 3.8632
54 2.8302 3.1237 3.3791 3.5896 3.7569 3.8875
55 2.8343 3.1317 3.3907 3.6044 3.7746 3.9075
56 2.8350 3.1360 3.3984 3.6151 3.7879 3.9230
57 2.8325 3.1365 3.4019 3.6214 3.7965 3.9337
58 2.8265 3.1332 3.4012 3.6230 3.8004 3.9394
59 2.8171 3.1259 3.3960 3.6199 3.7991 3.9399
60 2.8041 3.1145 3.3863 3.6119 3.7927 3.9350
61 2.7875 3.0990 3.3720 3.5988 3.7810 3.9245
62 2.7674 3.0794 3.3531 3.5807 3.7639 3.9084
63 2.7439 3.0557 3.3295 3.5575 3.7413 3.8866
64 2.7170 3.0280 3.3013 3.5293 3.7133 3.8590
65 2.6871 2.9966 3.2688 3.4961 3.6799 3.8258
66 2.6541 2.9615 3.2319 3.4581 3.6412 3.7870
67 2.6185 2.9229 3.1909 3.4153 3.5975 3.7428
68 2.5803 2.8810 3.1459 3.3681 3.5488 3.6932
69 2.5400 2.8363 3.0974 3.3166 3.4954 3.6386
70 2.4978 2.7888 3.0454 3.2612 3.4375 3.5791
71 2.4540 2.7391 2.9904 3.2021 3.3754 3.5151
72 2.4091 2.6873 2.9326 3.1396 3.3095 3.4469
73 2.3633 2.6339 2.8725 3.0741 3.2401 3.3747
74 23171 2.5791 2.8103 3.0060 3.1676 3.2990
75 2.2706 2.5233 2.7463 2.9355 3.0922 3.2202
76 2.2243 2.4669 2.6810 2.8632 3.0145 3.1385
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}\,3 for life expectancy: Women
Age 1900 1920 1940 1960 1980 2000

77 2.1783 2.4100 2.6147 2.7892 2.9347 3.0545
78 2.1328 2.3530 2.5477 2.7141 2.8534 2.9686
79 2.0881 2.2961 2.4803 2.6383 2.7709 2.8811
80 2.0441 2.2396 2.4130 2.5620 2.6878 2.7927
81 2.0008 2.1836 2.3459 2.4858 2.6043 2.7037
82 1.9581 2.1281 2.2793 2.4100 2.5210 2.6145
83 1.9161 2.0736 2.2135 2.3348 2.4382 2.5256
84 1.8752 2.0201 2.1489 2.2606 2.3562 2.4374
85 1.8353 1.9677 2.0854 2.1876 2.2753 2.3501
86 1.7962 1.9165 2.0231 2.1159 2.1958 2.2641
87 1.7581 1.8665 1.9624 2.0459 2.1179 2.1798
88 1.7213 1.8181 1.9034 1.9778 2.0420 2.0975
89 1.6860 1.7714 1.8465 1.9118 1.9685 2.0175
920 1.6527 1.7269 1.7918 1.8484 1.8976 1.9403

91 1.6220 1.6849 1.7399 1.7879 1.8297 1.8663
92 1.5942 1.6462 1.6917 1.7314 1.7662 1.7967
93 1.5705 1.6120 1.6482 1.6800 1.7078 1.7322

94 1.5529 1.5839 1.6110 1.6347 1.6556 1.6741
95 1.5450 1.5648 1.5822 1.5977 1.6114 1.6237
96 1.5173 1.5305 1.5422 1.5525 1.5619 1.5702
97 1.4910 1.4987 1.5055 1.5117 1.5172 1.5223
98 1.4661 1.4696 1.4727 1.4755 1.4781 1.4805
929 1.4428 1.4435 1.4442 1.4448 1.4454 1.4459
100 1.4209 1.4206 1.4203 1.4200 1.4197 1.4195

XS for lifelong annuity income: Men

Age 1900 1920 1940 1960 1980 2000
5 1.3032 1.3429 1.3813 1.4171 1.4493 1.4773
6 1.3115 1.3522 1.3915 1.4282 1.4611 1.4898
7 1.3201 1.3618 1.4021 1.4396 1.4734 1.5028
8 1.3291 1.3718 1.4131 1.4516 1.4862 1.5163
9 1.3385 1.3823 1.4246 1.4641 1.4996 1.5304
10 1.3483 1.3932 1.4366 1.4771 1.5135 1.5452
11 1.3586 1.4046 1.4492 1.4907 1.5280 1.5605
12 1.3693 1.4166 1.4623 1.5049 1.5432 1.5766
13 1.3805 1.4290 1.4760 1.5198 1.5591 1.5934

14 1.3923 1.4421 1.4903 1.5353 1.5757 1.6109
15 1.4047 1.4558 1.5054 1.5516 1.5931 1.6293
16 1.4176 1.4702 1.5211 1.5686 1.6113 1.6485
17 1.4311 1.4852 1.5376 1.5864 1.6304 1.6687
18 1.4454 1.5010 1.5549 1.6051 1.6504 1.6898
19 1.4603 1.5175 1.5730 1.6248 1.6714 1.7119
20 1.4759 1.5349 1.5920 1.6454 1.6934 1.7352

21 1.4924 1.5531 1.6120 1.6670 1.7165 1.7596
22 1.5096 1.5722 1.6330 1.6897 1.7408 1.7853
23 1.5277 1.5924 1.6550 1.7136 1.7663 1.8123

24 1.5468 1.6135 1.6782 1.7387 1.7932 1.8407
25 1.5668 1.6357 1.7026 1.7652 1.8215 1.8706
26 1.5879 1.6591 1.7283 1.7930 1.8513 1.9020
27 1.6100 1.6838 1.7554 1.8223 1.8826 1.9352
28 1.6334 1.7097 1.7839 1.8533 1.9157 1.9703
29 1.6579 1.7370 1.8139 1.8859 1.9507 2.0072
30 1.6838 1.7658 1.8456 1.9203 1.9875 2.0462
31 1.7111 1.7962 1.8791 1.9566 2.0265 2.0874
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XS for lifelong annuity income: Men

Age 1900 1920 1940 1960 1980 2000

32 1.7398 1.8283 1.9144 1.9949 2.0676 2.1310
33 1.7701 1.8621 1.9516 2.0355 2.1111 2.1771
34 1.8020 1.8978 1.9910 2.0783 2.1570 2.2258
35 1.8358 1.9355 2.0326 2.1236 2.2056 2.2773
36 1.8713 1.9752 2.0765 2.1714 2.2571 2.3318
37 1.9088 2.0173 2.1230 2.2220 23115 2.3895
38 1.9484 2.0616 2.1721 2.2756 2.3690 2.4506
39 1.9902 2.1085 2.2239 2.3322 2.4299 2.5153
40 2.0342 2.1579 2.2787 2.3920 2.4943 2.5837
41 2.0806 2.2100 2.3365 2.4551 2.5623 2.6560
42 2.1294 2.2650 2.3974 2.5218 2.6342 2.7324
43 2.1807 2.3228 24617 2.5921 2.7100 2.8131
44 2.2346 2.3835 2.5293 2.6662 2.7900 2.8983
45 2.2910 2.4473 2.6003 2.7441 2.8742 2.9879
46 2.3501 2.5141 2.6748 2.8259 2.9626 3.0823
47 24118 2.5840 2.7529 29117 3.0554 3.1813
48 24761 2.6569 2.8344 3.0014 3.1526 3.2850
49 2.5430 2.7329 29193 3.0949 3.2540 3.3933
50 2.6121 2.8115 3.0075 3.1921 3.3595 3.5061
51 2.6834 2.8927 3.0986 3.2928 3.4688 3.6231
52 2.7564 2.9761 3.1924 3.3965 3.5816 3.7439
53 2.8309 3.0613 3.2885 3.5029 3.6974 3.8680
54 2.9060 3.1476 3.3860 3.6111 3.8155 3.9948
55 2.9814 3.2345 3.4845 3.7207 3.9352 4.1235
56 3.0565 3.3214 3.5831 3.8307 4.0557 4.2531
57 3.1307 3.4074 3.6812 3.9404 4.1759 4.3827
58 3.2031 3.4918 3.7777 4.0485 4.2947 4.5111
59 3.2729 3.5735 3.8716 4.1540 44110 4.6368
60 3.3396 3.6519 3.9619 4.2559 4.5233 4.7585
61 3.4018 3.7256 4.0473 4.3525 4.6303 4.8746
62 3.4588 3.7937 4.1266 4.4427 4.7304 4.9836
63 3.5100 3.8553 4.1989 4.5252 4.8224 5.0840
64 3.5550 3.9098 4.2633 4.5991 4.9051 5.1744
65 3.5926 3.9562 4.3187 4.6631 4.9770 5.2533
66 3.6219 3.9934 4.3638 4.7159 5.0368 5.3193
67 3.6433 4.0214 4.3987 4.7573 5.0840 5.3717
68 3.6563 4.0398 4.4226 4.7863 5.1177 5.4096
69 3.6607 4.0483 4.4352 4.8027 5.1375 5.4322
70 3.6570 4.0473 4.4368 4.8066 5.1432 5.4396
71 3.6464 4.0377 4.4281 4.7984 5.1353 5.4319
72 3.6294 4.0201 4.4095 4.7785 5.1140 5.4092
73 3.6060 3.9944 4.3810 4.7470 5.0794 5.3717
74 3.5766 3.9611 4.3432 4.7043 5.0320 5.3199
75 3.5416 3.9205 4.2964 4.6510 4.9722 5.2544
76 3.5014 3.8733 4.2413 4.5877 4.9009 5.1758
77 3.4572 3.8206 4.1789 4.5153 4.8189 5.0852
78 3.4101 3.7632 4.1102 4.4348 4.7273 4.9836
79 3.3610 3.7022 4.0360 4.3471 4.6269 4.8718
80 3.3098 3.6374 3.9563 4.2525 4.5182 4.7506
81 3.2576 3.5699 3.8723 4.1519 4.4022 4.6210
82 3.2033 3.4989 3.7833 4.0452 4.2790 4.4834
83 3.1463 3.4240 3.6894 3.9326 4.1492 4.3386
84 3.0885 3.3470 3.5920 3.8155 4.0142 4.1879
85 3.0345 3.2711 3.4938 3.6961 3.8759 4.0333
86 2.9820 3.1947 3.3937 3.5741 3.7344 3.8752
87 2.9288 3.1164 3.2910 3.4492 3.5900 3.7143
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XS for lifelong annuity income: Men

Age 1900 1920 1940 1960 1980 2000
88 2.8805 3.0404 3.1893 3.3245 3.4457 3.5534
89 2.8374 2.9672 3.0894 3.2017 3.3032 3.3943
90 2.7986 2.8973 2.9930 3.0826 3.1650 3.2400
91 2.7648 2.8336 2.9039 29718 3.0356 3.0948
92 2.7383 2.7827 2.8303 2.8777 2.9234 2.9665
93 2.7267 2.7467 27718 2.7989 2.8264 2.8535
94 2.7459 2.7376 2.7377 2.7428 2.7511 2.7612
95 2.8281 2.7787 2.7456 2.7233 2.7086 2.6991
96 2.7995 2.7416 2.6987 2.6663 2.6417 2.6228
97 2.7766 2.7150 2.6663 2.6272 2.5954 2.5692
98 2.7619 2.7030 2.6538 2.6123 2.5770 2.5466
929 2.7609 2.7126 2.6702 2.6327 2.5993 2.5695
100 2.7811 2.7535 2.7278 2.7039 2.6816 2.6608

x,‘i for lifelong annuity income: Women

Age 1900 1920 1940 1960 1980 2000
5 1.5302 1.5919 1.6423 1.6817 1.7115 1.7338
6 1.5443 1.6073 1.6590 1.6993 1.7300 1.7528
7 1.5588 1.6234 1.6762 1.7176 1.7491 1.7725
8 1.5738 1.6399 1.6941 1.7366 1.7689 1.7930
9 1.5893 1.6571 1.7127 1.7563 1.7894 1.8141
10 1.6054 1.6748 1.7319 1.7766 1.8106 1.8361
11 1.6220 1.6932 1.7518 1.7977 1.8327 1.8588
12 1.6391 1.7123 1.7724 1.8196 1.8555 1.8824
13 1.6569 1.7320 1.7938 1.8423 1.8792 1.9069
14 1.6754 1.7524 1.8159 1.8658 1.9038 1.9323
15 1.6945 1.7736 1.8389 1.8902 1.9293 1.9586
16 1.7142 1.7956 1.8627 1.9155 1.9558 1.9859
17 1.7347 1.8183 1.8874 1.9417 1.9832 2.0143
18 1.7559 1.8419 1.9129 1.9689 2.0116 2.0437
19 1.7778 1.8663 1.9394 1.9971 2.0411 2.0741
20 1.8005 1.8915 1.9668 2.0263 2.0716 2.1058
21 1.8239 1.9176 1.9953 2.0565 2.1033 2.1385
22 1.8481 1.9447 2.0247 2.0879 2.1362 2.1725
23 1.8732 1.9726 2.0551 2.1203 2.1702 2.2078
24 1.8990 2.0016 2.0867 2.1539 2.2055 2.2443
25 1.9257 2.0314 2.1193 2.1887 2.2420 2.2821
26 1.9533 2.0623 2.1530 2.2247 2.2798 2.3212
27 1.9816 2.0942 2.1878 2.2620 2.3189 2.3618
28 2.0109 2.1270 22237 2.3004 2.3593 2.4037
29 2.0410 2.1609 2.2608 2.3401 2.4011 2.4470
30 2.0719 2.1957 2.2991 2.3811 2.4442 24918
31 2.1036 2.2316 2.3384 2.4233 2.4886 2.5380
32 2.1361 2.2684 2.3789 2.4668 2.5345 2.5856
33 2.1695 2.3062 2.4206 25116 2.5817 2.6347
34 2.2036 2.3449 2.4633 2.5575 2.6302 2.6852
35 2.2384 2.3846 2.5070 2.6047 2.6800 2.7371
36 2.2739 2.4250 2.5518 2.6530 2.7311 2.7903
37 2.3099 2.4663 2.5975 2.7023 2.7833 2.8448
38 2.3465 2.5082 2.6441 2.7527 2.8367 2.9005
39 2.3835 2.5508 2.6915 2.8040 2.8911 2.9573
40 2.4209 2.5939 2.7395 2.8562 2.9465 3.0151
41 2.4585 2.6373 2.7881 2.9090 3.0026 3.0739
42 2.4962 2.6811 2.8371 2.9623 3.0594 3.1333
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x,‘i for lifelong annuity income: Women

Age 1900 1920 1940 1960 1980 2000
43 2.5338 2.7249 2.8864 3.0160 3.1166 3.1934
44 2.5712 2.7687 2.9357 3.0699 3.1742 3.2538
45 2.6083 2.8122 2.9848 3.1237 3.2318 3.3143
46 2.6448 2.8552 3.0336 3.1773 3.2892 3.3747
47 2.6805 2.8976 3.0818 3.2303 3.3461 3.4347
48 2.7154 2.9390 3.1291 3.2825 3.4023 3.4940
49 2.7491 2.9793 3.1753 3.3337 3.4574 3.5523
50 2.7813 3.0182 3.2200 3.3833 3.5111 3.6093
51 2.8118 3.0552 3.2629 3.4312 3.5630 3.6644
52 2.8403 3.0901 3.3036 3.4768 3.6127 3.7174
53 2.8665 3.1227 3.3419 3.5200 3.6599 3.7679
54 2.8902 3.1525 3.3773 3.5602 3.7042 3.8153
55 29110 3.1793 3.4096 3.5972 3.7450 3.8594
56 2.9288 3.2028 3.4383 3.6305 3.7821 3.8997
57 2.9435 3.2228 3.4633 3.6598 3.8151 3.9358
58 2.9547 3.2390 3.4841 3.6847 3.8436 3.9672
59 2.9623 3.2512 3.5006 3.7050 3.8672 3.9936
60 2.9662 3.2591 3.5124 3.7204 3.8857 4.0147
61 2.9661 3.2626 3.5193 3.7304 3.8986 4.0301
62 2.9621 3.2616 3.5212 3.7351 3.9058 4.0396
63 2.9541 3.2559 3.5179 3.7341 3.9070 4.0428
64 2.9424 3.2458 3.5094 3.7274 3.9021 4.0397
65 2.9269 3.2311 3.4958 3.7150 3.8911 4.0301
66 2.9077 3.2119 3.4768 3.6967 3.8737 4.0139
67 2.8850 3.1883 3.4528 3.6726 3.8501 3.9910
68 2.8590 3.1605 3.4237 3.6429 3.8203 3.9616
69 2.8302 3.1289 3.3899 3.6077 3.7844 3.9257
70 2.7987 3.0936 3.3514 3.5671 3.7426 3.8833
71 2.7651 3.0550 3.3088 3.5215 3.6952 3.8349
72 2.7296 3.0134 3.2621 3.4711 3.6423 3.7805
73 2.6928 2.9693 3.2118 3.4162 3.5843 3.7205
74 2.6548 2.9228 3.1583 3.3572 3.5215 3.6553
75 2.6161 2.8745 3.1018 3.2946 3.4544 3.5851
76 2.5770 2.8245 3.0428 3.2286 3.3833 3.5105
77 2.5378 2.7734 2.9817 3.1597 3.3087 3.4319
78 2.4986 2.7213 29188 3.0885 3.2312 3.3498
79 2.4597 2.6686 2.8548 3.0154 3.1513 3.2648
80 24211 2.6158 2.7901 2.9411 3.0696 3.1775
81 2.3815 2.5625 2.7248 2.8660 2.9866 3.0886
82 2.3417 2.5090 2.6592 2.7903 2.9028 2.9984
83 2.3033 2.4564 2.5941 2.7147 2.8187 2.9075
84 2.2658 2.4046 2.5296 2.6395 2.7347 2.8164
85 2.2283 2.3530 2.4656 2.5648 2.6510 2.7255
86 2.1910 2.3021 2.4024 2.4909 2.5682 2.6353
87 2.1554 2.2528 2.3407 2.4186 2.4868 2.5464
88 2.1211 2.2050 2.2807 2.3480 2.4073 2.4594
89 2.0896 2.1599 2.2234 2.2801 2.3305 2.3749
920 2.0617 2.1179 2.1692 22154 2.2568 2.2937
91 2.0383 2.0799 2.1188 2.1546 2.1872 2.2166
92 2.0198 2.0487 2.0763 2.1021 2.1258 2.1477
93 2.0108 2.0267 2.0427 2.0582 2.0730 2.0870
94 2.0182 2.0192 2.0223 2.0267 2.0319 2.0376
95 2.0530 2.0347 2.0220 2.0133 2.0073 2.0035
96 2.0384 2.0150 1.9970 1.9831 1.9722 1.9637
97 2.0271 2.0012 1.9802 1.9628 1.9484 1.9363
98 2.0200 1.9948 1.9734 1.9549 1.9389 1.9249
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)»g for lifelong annuity income: Women
Age 1900 1920 1940 1960 1980 2000

929 2.0179 1.9975 1.9794 1.9630 1.9483 1.9350
100 2.0203 2.0093 1.9990 1.9893 1.9801 1.9715
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