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INTRODUCTION

The Executive Committee of the Continuous Mortality Investigation Bureau of
the Iustitute of Actuaries and the Faculty of Actuaries has pleasure in present-
ing this, the seventeenth number of its reports.

This number is devoted entirely to the new range of standard tables based on
the 1991-94 experience. This range, to be know as the 92" Series, is even more
extensive than the “*80” Series introduced by C.M.1.R. 10, the innovations being
standard tables for female temporary assurances, amounts tables for immediate
annuitants, and tables based for the first time on the experience of retirement
annuitants. Only the vested section of this last group warrants standard table
status, but tables based on the deferred and on the combined vested and
deferred experience are included in this volume for completeness. The official
publication date of the new tables is 30 June 1999.

The proposed new standard tables were discussed by the profession at a
special seminar held at Staple Inn in December 1998, and were further
discussed at the Current Issues in Life Assurance seminar in April [999. In
the light of this, it is not proposed that further meetings be held to discuss
this report.

The data upon which the tables were based was included in C.M.I.R. 16, 1-82,
and the base table for the life office pensioners’ experience was published in
C.MUILR 16, 113-14].

A Waorking Party consisting of A D Wilkie, J ] McCutcheon and D O Forfar,
assisted by P A Leandro of the Bureau Secretariat, prepared the reports. The
Commitiee is grateful to them for all the work undertaken, for which the
Committee takes responsibility.

As on the previous occasion when a new suite of standard tables was pro-
duced, a compuier package is being launched, and will be a Windows version
of the Bureau’s highly successful Standard Tables Program and will include
all the new tables. A companion hardback volume will also be produced,
and, as on the last time, will include mortality functions and a sample of
monetary functions.

The committee structure of the Bureau was changed earlier this year and this
is reflected in the details on the front inside cover. I retire from the Bureau on
1 July 1999, and will be succeeded by Peter Nowell, whom I wish well art this
exciting time in the Bureau's history. Once again T would like to thank all
those mvolved in the work of preparing these reports, including the contributing
offices, the Secretariat of the Bureau, especially Tony Leandro who has had an
exceptionally busy first year as Secretary, Alden Press, and, last but not least,

i
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STANDARD TABLES OF MORTALITY BASED ON THE
1991-94 EXPERIENCES

l. PERMANENT ASSURANCES, MALES AND FEMALES

L1 Introduction

1.1.1 Theinvestigations into the mortality of permanent assurances (i.e. whole
of life and endowment assurances) are the oldest and largest carried out by the
CMI Bureau. They are now carried out for both sexes, and are subdivided by
select duration since entry. The data for durations 2, 3, 4 and 5 and over are
available separately; however, they have been amalgamated to form a section
for durations 2 and over (denoted “durations 2+7). Data for the United
Kingdom and the Republic of Ireland are collected separately. Only the
former is considered here. In recent years subdivisions by smoker and non-
smoker status have been included, but these are not considered in this report.

1.2 The data

1.2.1 The experience is a large one. The total numbers of exposed to risk and
of deaths are shown in Table 1.1, and compared with the corresponding
numbers for the 1979-82 experience.

1.2.2 One can see that the male experience, as measured by the number of lives
exposed to risk, has declined substantially since 1979-82, though the female
experience has increased and at duration 0 is not far short of that of males. Pre-
sumabily the reduction is the result of larger sales of unit linked or unitised with
profits policies in recent years, which are not included in this investigation.
1.2.3 The data covers all adult ages, though there is a considerable reduction
in the exposed to risk at around retirement ages, as endowment assurance
policies mature. The age range of the data, and the continuous age range
within which the central exposed to risk is greater than or equal to 100, and
the continuous age range within which the number of deaths is greater than
or equal to 10 are shown in Table 1.2. There are also isolated ages where the
number of deaths exceeds nine. These are not noted.

1.2.4 The data at age 10 is clearly faulty, and there is very little exposed to risk
between ages 11 and 16, so the graduations have been started at age 17. The
select data effectively runs out at about age 80. The data for durations 2+
appears to have too few deaths recorded above age 90, so (as has been the
practice for previous graduations) the graduation has been based only on
data up to about age 90.
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1.3  Variance ratios

1.3.1 The investigations are carried out on the basis of policies, rather than
lives. Evidence of the distribution of policies per life is obtained from the
cause of death investigation (though this is the last occasion on which this
will be possible, because the cause of death investigation is to be discontinued).
Investigations showed that it was only necessary to consider the distribution of
policies per life for males, durations 24. The available data in the cause of death
investigation showed 41,478 deaths with 49,305 policies, an average of 1.189
policies per death. This is only a fraction, though a large one, of the total
number of deaths, which amount to 68,963 policies, as noted above. For
males, durations 0 and 1, there were only a few lives with duplicate policies.
The corresponding information for females is not available.

1.3.2 For each age or group of ages “variance ratios” can be calculated from
the distribution of policies per life, as m/m,, where sy and »yy are the second
and first moments, respectively, of the distribution of policies among lives (or
rather deaths). The variance ratio for all ages combined for males durations
2+ is 1.45, but the variance ratios are applied for each age separately. They
are applied by dividing the exposed to risk and the actual deaths at each age
by the ratio applicable to that age. Values of the variance ratios are shown in
Table 1.15. In the discussion below certain values are quoted both without
and with variance ratios, but the graduation has been carried out with variance
ratios. This makes rather little difference 1o the fitted graduated rates, but a lot
of difference to the values of 2.

1.4  Comparison with AMS0} and AF80

1.4.1 The experience for 1991-94 has heen compared with the AMS0 and
AFB0 tables, which were based on the data for 1979-82. Table 1.3 shows the
overall values of 100A/E, i.¢. actual deaths as a percentage of expected
deaths, for durations 0, 1 and 24 separately, in each case the experience
being compared with the corresponding rates from the AMS0 and AFR0
tables. For this calculation, initial exposures have been used, and the expected
deaths have been calculated using values of g,.

1.42  From this table one can see that the experience for females for 1991-94,
at all durations, is much lighter than that in 1979-82. For males the experience
at durations 24 is also much lighter, though the experience for select durations
has hardly improved. There is therefore a good reason to construct new tables
for both sexes appropriate to the years 1991-94,

1.5 Comparison with pensioners
1.5.1 It is of interest to compare the experiences for durations 2+ with the



Standard Tables of Mortality based on the 1991-94 Experiences 3

graduated rates for pensioners, produced on the basis of the 1991-94 experi-
ence, and reported on in C.M.JI.R. 16. The overall comparisons are shown
below; the full age range i1s used; the male experience is compared with the
graduated rates for pensioners, males lives, and the female experience is com-
pared with the corresponding experience for females (in this case using central
exposures and p.). ‘

100 A/E

Maules 84.6
(83.6 with variance ratios)
Females 87.1

1.5.2 For both sexes the value of 100A/E is well below 100. The ratio is far
from uniform over the ages, being well above 100 at younger ages, and well
below at higher ages. It should be remembered that the great bulk of the
pensioners data is for ages above 60, and the extension to lower ages has
been somewhat speculative. In any case it is clear that a simple adjustment to
the pensioners tables would not be appropriate for the permanent assurances,
a not unexpected conclusion.

1.6  Methodology

1.6.1 As for the 197982 graduations, the methodology was 1o use central
exposed to risk, fit a formula of the p, = GM(r, s) class, and in the first place
choose the parameters by maximum likelihood, taking account also of the
usual diagnostic tests (numbers of positive and negative deviations, runs, Kol-
mogorov-Smirnov, serial correlations and y?). However, as for the graduation
of the life office pensioners experience, which has been considered in C. M. LR,
16, it was decided to adjust the parameters of the graduation formula so that
the resulting mortality rates ‘behaved properly’, that is, the rates for the select
durations rose with increasing duration, the rates for the highest and lowest
ages were reasonable, and the rates for the two sexes were not unreasonable
in relation to each other.

1.7  The experience for males, durations 24

1.7.1  We consider first the experience for males, and start with durations 2+.
The data for ages 17 to 91 inclusive is used. and variance ratios are applied.
When the corresponding data for 197982, for both sexes, were graduated it
was found that the formula g, = GM(2,2) was the most satisfactory. This
formula was also the best for the females experience for durations 2+. It was
therefore reasonable to try this formula first on this occasion. However, it
was also appropriate to consider alternative orders of formula, i.e. different
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values of » and s in the GM(r.s) formula. The following pairs of values were
wsed: (0,2), (0,3), (1,2), (0,4), (1,3}, (2.2). (0,5), (1,4), (2,3), (3.2), i.e. each com-
bination for which # + s < 5 and s > 2. {There is no point in trying formulae
with 5 =0 or 1 for a mortality graduation, because the underlying shape is
always of Gompertz, GM(0.2), type, i.e. to a first approximation log u, is
linear in x.)

1.7.2 Note that, for example, the GM(2,3) formula is parameterised as:

ay + ayf + exp{by + byt + b3(272 — 1)}

where 1 = (x — 70)/50. The first two terms of this fornrula can be described as
the “¢” part, with {wo terms, and the exponential can be described as the “s”
part, with three terms inside the parentheses.

1.7.3 It was gquickly clear that the lower order formulae, with r 45 <3,
provided an unsatisfactory fit to the data; that all the formulae with
r+s=4 and also (1,4) and (3,2} gave poorish fits, and that (0.4) gave a
quite unsatisfactory shape. This left GM(0,5) and GM(2,3) as possible con-
tenders, both with high values of the log likelihood (low values of the
negative of the log likelihood) and the lowest values of x*. Although bath
had reasonable shapes, the values of g, for the GM(0,5) formula rose above
those for English Life Tables No. 15, Maies at low and at high ages, whereas
those for GM(2,3} did not. The latter was therefore preferred, without
any further adjustments. Critical values for several formulae are shown in
Table 1.4

1.7.4  Values of g, for ages from 10 to 120 are calculated by integrating .,
using repeated Simpson’s rule with successively shorter steps until the result
converges. Note that the values of all the parameters are rounded to six decimal
places before calculating 1, as quoted in the tables in this report.

1.7.5 The same graduation statistics as were shown for the 197982 gradua-
tions are shown in Table 1.6 (for all three durations, 0, 1 and 2+, the first
two are described below). Specimen values of g,, at decennial ages from 20 to
110, and percentage standard errors, are shown in Table 1.7. One can observe
that for durations 2+ the 7-ratio for the first serial correlation coeflicient is
just over 2.0, at 2.07 (note that these values should be compared with a unit
normal distribution). Further, the value of ¥ {at 105.8) is still outside what
might be expected for 68 degrees of freedom.

1.7.6 Details of the exposed to risk, actual deaths, variance ratios, and
adjusted exposure and deaths are shown in Table 1.15. Details of the gradua-
tion, with exposed to risk, actual deaths, expected deaths, deviations, and
standardised deviations (z,) are shown in Table 1.16.
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1.8 The experience for males, durations ( and |

1.8.1 We consider next the experience for males for durations 0 and 1. First we
compare the experience for the whole age range with the graduated rates for
durations 2+, with the following results:

100 AJE
Duration 0 76.5
Duration 1 93.0

1.8.2 The overall values of 100A/E are, as expected, below 100, and that for
duration 0 is below that for duration 1. However, the pattern across the ages
is not uniform, the values being somewhat lower at higher ages than at lower
ages, again as might be expected.

1.8.3  Westart again by fitting formulae of the GM{r,s) series to the data, omit-
ting the data for the lowest ages and using an age range of 17 to 8% for duration
0and 17 to 100 for duration 1. Note that variance ratios were not used for these
durations. The results for various GM(r,s} formulae are shown in Table 1.5.
1.8.4 For neither duration do the low order formulae fit the data satisfactorily,
and generally the higher order formulae produce a poor ‘shape’ of graduated
rates, with the exception of the GM(2,2) formula. However, for both durations
these have unsatisfactory features in relation to the rates for durations 2+, espe-
cially at the younger ages. An approach similar to that used for the pensioners
was therefore adopted, to set some of the parameters to produce approximately
the desired shape of curve, and then to optimise the rest, L.e. provide a
conditional maximum likelihood fit, conditional on the values of the selected
parameters.

1.8.5 For duration | many combinations of parameters were tried. Eventually
it was decided to use for both durations a GM(2,3) formula, as for durations
2+, with in each case the values of three of the parameters fixed («;, a5 and
by for duration G; a,, £, and #; for duration 1}, allowing the other two (5,
and b, for duration 0; ¢;and b, for duration 1) to be fitted by optimisation.
The fixed parameter values are as shown below,

Duration 0 Duration 1
1004, 0.02
1004, —0.02 —0.03
b, 5.0
by —0.6 —1.2

1.8.6 The results appeared to be reasonably satisfactory, and the summary
statistics for these constrained GM(2,3} graduations are shown in Table 1.5.
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However, the values of g, for duration 1 approach very close to those for
durations 2+ in the 50s of age; this is a feature of the data, and has not been
eliminated.

1.8.7 The same graduation statistics as for durations 2+ are shown in Table
1.6 and values of g, at 10-year mtervals are shown in Table 1.7. 1t should be
noted that by fixing three of the parameters, the flexibility lies in the level and
shape of the rates as affected by the free parameters, so the maximum percen-
tage standard error in the value of ¢, is not necessarily at the ends of the
range. For duration 0, for example, the parameters have been chosen so that
the values of ¢, at the youngest ages are almost fixed.

1.8.8  Although the values of g, for higher ages are shown in Table 1.7 (and
also in Table 1.11 for females), the select rates for mdividual ages have been
limited to age 90 for duration 0 and to age 91 for duration 1, as for the
AMB0 and AF80 tables.

1.8.9 A substantial part of the excess x° in the data for duration 1 comes from
three adjacent ages, 46, 47 and 48, where the actual deaths (135 for the three
ages in total) are substantially higher than those expected (86.3 for the proposed
graduation), whereas the experience for neighbouring ages is more normal. For
duration 0 the excess ¥~ comes substantially from the youngest ages included,
from 17 to 22 inclusive. where the actual deaths (90 in total} are also much
higher than those expected (45.2 for the proposed graduation), ’

1.9 The experience for females, durations 24

1.9.1 The experience for females, durations 2+, is now considered. The values
of the log likelihood and of x? for GM(r,s) formulae (1,2), (0,4), (1,3) and (2,2)
are shown in Table 1.8. Although the GM(1,2) graduation (a Makeham
formula) has rather poorer values of the statistics, its shape is rather better
than that of any of the others, and it provides quite a satisfactory fit to the
data, as seen from the statistics shown in Table 1.10. No adjustments needed
to be made.

192 Details of the graduation, with expesed to risk, actual deaths, expected
deaths, deviations, and standardised deviations (z,) are shown in Table 1.17.

1.10  The experience for females, durations 0 and 1

1.10.1 The experience for females at durations ¢ and 1 is now considered. One
can see from the statistics in Table 1.9 that the differences in the log likelihood as
between the GM formulae shown are not very large. However, for duration 0
only the GM(2,2) formula produces a reasonable shape, and for duration 1
only GM(1,2) and GM(2,2). Because a GM(1,2) formula had been found satis-
factory for durations 24, this form was chosen as the basis for modifications.
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Both durations were refitted using a GM(1,2) formula, with a fixed value of
100, of 0.008 for each in order that the values of g, at the youngest ages
were conformable with those for durations 2+.

1.10.2  The usual graduation statistics and specimen vatues of ¢, for all three
durations are shown in Tables 1.10 and 1.11.

1.11  Comparisons

1.11.1 Several sets of comparative ratios are shown in Tables 1.12, 1.13 and
1.14, and grapbs of these ratios are shown in Figures 1.2 to 1.6. Table 1.12
shows ratios of the values of g, for duration 0 to those for duration 1 and the
corresponding ratios for durations 1 and 2+, for both sexes. Figures 1.2 and
1.3 show the same ratios. It can be seen that none of these ratios exceeds 1.0.
However, the rates for males duration 1 are much closer to those for durations
2+ at all except high ages than are those for females,

1.11.2 Table 1.13 and Figure 1.4 show a comparison between the rates for
males and those for females. The female rates are all about half the male
rates except at the very highest ages.

1.11.3  Table 1.14 and Figures 1.5 and 1.6 show a comparison of the graduated
rates and those from the AMR&0 and AF80 tables. Many of the rates are much
lower than in 1979-82. Others are higher. The shapes of the mortality experi-
ences have changed substantially.

1.12 The proposed tables

1.12.1 Values of g, for the proposed tables for permanent assurances are
shown in Appendix A in Table Al for males and in Table A2 for females. All
six sets of rates are graphed in Figure 1.1.
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Table 1.1. Permanent assurances, males and females;
comparison of {central) exposed to risk and deaths for
1991-94 and for 197982, durations 0, 1 and 2+.

1979-82 1991--94
Males
Duration 0
Central exposed 1.799,039.7 837,360.3
Deathy 1,795 1,345
Dwration 1
Central exposed 1,776,058.3 835,252 4
Deaths 2,287 1,774
Daurations 2+
Central exposed 22,239,148.0 15,139,004.8
Deaths 90,941 68,963
Females
Dhration 0
Central exposed 719.974.5 T65,376.5
Deaths 421 613
Duration 1
Central exposed 664,893.5 733.713.3
Deaths 601 302
Durations 2+
Central exposed 3,375.844.5 4,931,581.6
Deaths 6,368 12,214

Table 1.2, Permanent assurances, males and females:
age ranges.

Range of data  Exposed > 100 Deaths > 10

Males
Duration 0 16 -89 12-80 I8-79
Duration | 10-1007 13-81 35 81
Durations 24+ 10-108 10- 101 19—-100
Females
Duration 0 10-91 13 81 60-72
Duration 1 16 92 13-82 43-70
Dutrations 2+ 10-108 E0-94 25- 95

*An isolated case at 100; the rest of the data ceases at age 89,
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Table 1.3. Values of 100 A/E when the experience for 1991-94
is compared with the AM80 and AFB0 tables
(using initial exposures and ¢q,).

Duration 0 Duration 1 Durations 24
Males 98.7 96.2 72.2
{72.6 with variance ratios}
Females 87.1 68.8 79.9

Table 1.4. Values of log likelihood and of x* for graduation of males
durations 2+ (age range used: 17-91; with variance ratios).

GM@0,4) GM(L,Y) GM22y GM@O5 GM(L4) GM23) GM(3.2)

—Log likelihood 259.082.9 2590674 259,082.3 259,061.5 259,066.4 239,064.6 259,072.1
I 144.7 114.1 139.0 100.4 110.9 105.% 120.8

Table 1.5. Values of log likelihood and of y* for graduation of males
duration 0 (ages 17 to 89) and durationl (ages 17 to 100).

GM(0.4) GM(1,3) GM(Z2,2) GM(2,3) GM(2.3)
(unconstrained) (as fitted)
Dwration {:
—Log likelihood 8.984.4 8,992.8 8,985.1 8.983.6 9,002.3
X 48.7 67.7 52.5 49.1 1009
Duration |:
—Log likelihood 11,164.5 11,185.5 11,162.7 11,1627 11,1680

x° 81.0 82.6 774 771 89.2




10

Standard Tables of Mortality based on the 199194 Experiences

Table 1.6. Permanent assurances, males, durations 0, 1 and 2—+:
statistics for gradunations of p, = GM(r, 5).

Duration: 0 1 2+
Formula GM(2,3) GM(2,3) GM(2,3)
Apes used 17-89 17-100 17-91
Values of parameters at optimum point:

100a, 0.02 0.022960 0.005887
T-ratio 7.0 0.3
100a, —0.02 —0.03 —0.049883
T-ratio —2.2
by —4.755647 —5.056244 —4.363378
T-ratio —109.7 —173.1 —43.0
by 5.236521 5.0 5.544956
T-ratio 32.5 929
by —0.6 —-1.2 —0.620345
T-ratio —6.3
Sign test: p(pos) 0.7338 0.3101 0.4076
Runs test: p{runs) 0.1962 0.4199 0.0800
K-S test: p(KS) 0.1320 0.6071 (.6833
Serial correlation test:

T-ratio 1 2.85 1.23 2.07
T-ratio 2 1.80 0.39 —1.21
Toratio 3 1.60 —-0.94 0.35
xl test;

X 100.87 89.24 105.79
Degrecs of 59 60 68
freedom

%) 0.000563 0.0085 0.0023
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Table 1.7. Permanent assurances, males, durations 0, [ and 2+
specimen values of ¢, and percentage standard errors.
Duration: 0 1 2+
Formula GM(2,3) GM(2.3) GM(2,3)
Age 20 0.000425 0.000541 0.000582
Percentage s.e. 0.27 6.06 6.71
Apge 30 0.000476 (LODOSS8 0.000590
Percentage s.e. 1.04 5.88 277
Age 40 0.000788 0.000887 0.000937
Percentage s.e. 2.50 3.69 1.80
Age 50 0.001971 0.002434 0.002508
Percentage s.e. 3.59 1.34 0.85
Age 6l 0.005774 0.007760 0.008022
Percentage s.e. 4.00 0.42 0.60
Age 70 0016582 0.022210 0.024783
Percentage s.c. 4.10 0.14 0.75
Age 80 0.043833 0.053078 0.069303
Percentage s.c. 4.08 0.06 0.76
Apge 90 0.103990 0.104031 0.170247
Percentage s.c. 3.96 0.03 1.88
Age 100 0.217127 0.167115 0.355505
Percentage s.c. 370 0.02 412
Age ) 0.391042 0.222233 0.607918
Percentage s.e. 323 0.01 5.93
Table 1.8. Values of log likelthood and of x2 for graduation of females
durations 2+ (ages 17 to 89).
GM(1,2) GM(0.,4) GM(1,3) GM(2,2)
—Log likelihood 74,402.5 74,394.8 74,3949 74,3974
¥ 91.0 74.9 749 79.8
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Table 1.9. Values of iog likelihood and of v? for graduation of females
durations 0 and 1.

GM(1,2) GM(0.4) GM(1,3) GM(2,2)
Duration {:
—}og likclihood 4,516.7 4,509.2 4,512.5 4,509.3
x 05.6 528 61.4 477
Duration 1:
—“Log likelihood 5,661.1 5,660.9 5,660.4 3,660.0
x° 62.4 632 66.0 59.1

Table 1.10. Permanent assurances, females, durations ¢, 1 and 2+:
statistics for graduations of p, = GM(r, s).

Duration: 0 1 2+
Formula GM(1.2) GM(1,2) GM(1,2)
Values of parameters at optimum point:

100g, 0.008 0.008 0.011189
T-ratio 5.7
b ~4.978100 —4.763844 —4.33112]
T-ratio —81.5 -91.7 —384.0
b, 5.078780 4.854450 5.135803
T-ratio 28.1 323 99.3
Sign test: p{pos) 0.2950 0.2175 0.5000
Runs test: p{runs) 0.5251 0.3305 0.6861
K-8 test: p(KS) 0.7477 0.8805 0.4476
Serial correlation test:

T-ratio | 1.11 1.74 0.55
Tratio 2 (.42 —-0.74 1.62
T-ratio 3 0.67 —-1.15 0.55
¥ test:

X 80.43 63.70 90.95
Degrees of 51 55 6H6
freedom

109) 0.0053 0.20 0.0226
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Table 1.11. Permanent assurances, females, durations 0, 1 and 2+:
specimen values of g, and percentage standard errors.

Duration: 0 1 24+

Formula GM(1,2) GM(1.2) GM(1,2)
Age 20 0.000125 0.000§ 50 0.650193
Percentage s.c. 2.23 2,45 8.70
Age 30 0.000205 0.000264 0.000339
Percentage s.c. 3.77 3.66 4.07
Age 40 0.000424 0.000567 0.000747
Percentage s.e. 5.02 4.51 1.70
Age 50 0.001030 0.001364 0.001886
Percentage s.e. 5.70 494 1.33
Age 60 0.002701 0.003468 0.005058
Percentage s.e. 6.00 513 1.06
Age 70 0.007302 0.009000 0.013867
Percentage s.e. 6.10 518 1.10
Age 80 (.019897 0.023459 $.038059
Percentage s.e. 6.10 5.17 1.72
Age 90 0.053834 0.060631 0.102533
Perceniage s.e. 6.01 508 2.52
Age 100 0.141638 0.152114 0.260630
Percentage s.e. 372 4.83 3.13
Age 110 34402 0.353080 0.569670

Percentage s.e. 4,95 4,18 298
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Table 1.12. Permanent assurances: ratios of values of g, in proposed tables:
comparison of durations.

Males Females
Duration 0/ Durationl/ Duration 0/ Durationl/
Age Duration 1 Durations 24+ Duration 1 Durations 2+
20 0.7856 0.92%6 0.8333 0.7772
25 0.8161 0.9417 3.8031 0.7782
30 0.8530 0.9458 0.7765 0.7788
5 0.8863 0.9448 0.7553 0.7724
40 (.88%4 0.5466 0.7478 0.7590
45 0.8566 0.9570 (.7486 0.7419
50 0.8098 0.9705 0.7551 0.7232
35 0.7697 0.9763 07655 0.7044
60 0.7441 0.9673 0.7788 0.6856
65 0.7363 0.9405 0.7944 0.6669
70 0.7466 0.8962 0.8113 0.6490
75 0.775% (.8366 0.8293 0.634
&0 (.8258 0.7659 0.8482 0.6164
85 0.8992 0.6890 0.8678 0.6025

90 0.9996 0.6111 0.8882 0.5913
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Table 1.13. Permanent assurances: ratios of values of ¢, in proposed tables:
comparison of sexes.

Duration 0 Duration 1 Durations 2+
Age Females/Males Females/Malcs Females/Males
20 0.2941 0.2773 .3316
25 0.3563 0.3621 0.4382
30 0.4307 0.4731 0.5746
35 0.4974 0.5837 07141
40 0.5381 0.6392 0.7972
435 0.5429 0.6213 0.8014
50 0.5226 0.5604 0.7520
55 0.4937 0.4964 0.6881
60 0.4678 0.4469 0.6305
65 0.4493 0.4165 0.5873
70 0.4404 0.4052 0.5595
75 0.4416 0.4132 0.5469
80 0.4539 0.4420 0.5492
85 0.4786 0.4960 (.5671
an 0.5179 0.5828 0.6023
95 0.6570
100 0.7331
105 0.8296
110 0.9371

115 1.0322
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Table 1.14. Ratios of values of g, in proposed tables to those in
corresponding AMBO and AF80 tables.
Males Females

Age Duration  Duration |  Durations 24+  Duration?  Duration 1 Duratiens 2+
20 0.6833 0.7483 0.7358 0.5631 0.5660 0.6725
25 0.9315 0.9621 0.9264 0.7908 0.7338 0.8702
30 1.1226 1.131% 1.0650 0.9234 0.8462 0.9391
k] 1.0805 1.0416 0.9957 0.9054 0.8617 0.9028
40 0.9216 0.8512 0.8212 0.8314 0.8112 0.8616
45 0.8187 0.7565 0.7030 0.7780 0.7522 0.8297
50 0.7960 0.7678 0.6577 0.7618 0.7038 0.8060
55 0.8330 0.8394 0.6582 0.7810 0.6714 0.7915
60 09117 0.9445 0.6834 0.8313 0.6524 0.7836
05 1.0212 1.0784 0.7195 0.9112 0.6433 0.7808
70 1.1530 1.2085 0.7575 1.0203 0.6419 0.7816
75 1.2994 1.3217 0.7908 1.1493 0.6462 (7852
80 1.4512 1.4011 0.8148 1.1869 0.6549 0.7909
83 1.5980 1,4335 0.8358 1.2303 0.6673 0.7987
ELt] 1.7277 1.4123 0.8581 1.2773 0.6831 0.8088
93 0.8802 0.8217
100 0.9012 0.8387
105 0.9204 0.8611
110 0.9375 0.8904
115 0.9525 0.9264
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Table 1.15. Permanent assurances, males, durations 2+ exposed to risk (R,),
actual deaths (A,), variance ratios, adjusted R, and A, and crude p,.

Variance Adjusted Adjusted Crude
Age x R, A, Ratio R, A, e = AL R,
10 1,142.9 53 1.00 1,142.9 53.00 0.046373
LB 4313 1 1.00 431.3 1.00 0.002319
12 419.8 0 1.00 419.8 0.00 0.000000
13 4555 0 1.00 455.5 0.00 0,000000
14 546.9 0 1.00 546.9 Q.04 0.060000
15 7858 0 1.00 785.8 0.00 0.00000G
16 1,103.1 0 1.00 1,103.1 0.00 0.000000
17 1,669.1 0 1.00 1,669.1 0.00 0.000000
13 4,035.1 3 1.00 4,035.1 3.00 0.000743
19 11,7326 13 1.00 11,732.6 13.00 0.00108
20 23,7301 21 1.00 23.730.1 21.00 0.000885
2] 37,068.9 25 1.15 32,2338 21.74 0.000674
22 50.629.3 34 1.26 40,182.0 26.98 0.000672
23 65,5204 51 1.29 © 50,7910 39.53 - 0.000778
24 81.412.3 B 1.08 75,381 .8 35.19 0.000467
25 98,0333 49 1.00 98,0353 49.00 0.000500
26 115,749.5 51 1.07 108,177.1 47 .66 0.000441
27 133,482.3 85 1.28 104,283.1 66.41 0.000637
2% 150,968.9 T4 1.42 106,316.1 5201 0.000490
29 167.686.6 76 1.58 106,130.8 48.10 0.000453
30 180,835.6 93 1.18 153.250.5 T8.81 0.000514
3 191,086.2 105 113 169,102.8 92.92 0.000549
32 200,923.9 143 1.36 147,738.2 105.15 0.000742
33 212,018.3 127 1.40 151,441.6 90.71 0.000399
34 2250111 144 1.44 136,257.7 100.00 0.000640
35 240,211.3 167 1.47 163,409.1 113.61 (3.000695
36 256,522.1 210 1.97 130,214.3 106.60 0.000819
37 2755531 201 142 194,051.5 141.55 0.000729
38 298.477.1 238 1.46 204,436.4 163.01 0.000797
39 323,673.6 307 1.62 199.798.5 189.51 0.000948
40 351,8313 308 1.39 253,116.0 221.58 0.000875
1 384,724.8 357 1.36 282,885.9 262.50 0.000928
42 424,734 8 491 2.10 12,2547 233.81 0.001156
93 475,237.6 523 1.56 304.639.5 136.54 0.001105
44 537,761 4 645 1.51 356,1334 427.15 0.000199
45 580,177.6 825 1.70 341,280.9 485.29 0.001422
46 5922433 963 1.63 363,339.3 590.80 0.001626
47 593,139.6 1,001 1.60 370,712.3 625.63 0.001638
4% 574,704.2 1,087 181 317,516.1 600.55 0.001€91
49 548.810) 1,134 1.75 313,603.8 648.00 0.002066

50 519,668.5 1,281 .70 305,687.4 753.53 0.002465
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Table 1.15. (Continued).
Variance Adjusted Adjusted Crude
Age x R, A Ratio R, A, fy =A R,
51 487.844.6 1,333 1.72 283.6030.6 775.00 0.002732
52 466,787.8 1,447 1.68 277.849.9 86131 0.003100
53 458,539.4 1.634 1.73 2650517 94451 0.003563
54 458,637.1 1,664 1.62 283,108.3 102716 0.003628
55 450,022.4 1,765 1.59 283.033.0 1,110.06 0.003922
56 436.441.1 2,000 1.70 256,730.1 1,182.35 0.004605
57 423,193.6 2,187 1.60 264.496.0 1,366.88 0.005168
38 408,695.6 2,446 1.67 2447279 1,464.67 0.005985
59 390,958.6 2,532 1.60 244.349.1 1.582.50 0.006476
60 337,641.6 2,445 1.48 228.136.2 1,652.03 (0.007241
61 301,243.3 2,662 1.57 191,874.7 1,695.54 0.008837
62 2836311 2917 147 192,946.3 1,984.35 0.010284
63 263,928.9 2,982 1.54 171,382.4 1,936.36 0.011299
64 234.917.5 2,789 1.41 166,608.2 1,978.01 0.011872
65 135,496.6 1,866 1.28 105,850.7 1,457 81 0.013772
66 81,4286 1,286 1.35 60,317.5 932.59 0.015793
67 69.644.6 1,149 1.19 58,5249 965.55 0.016498
68 62,079.6 1.183 1.27 43.881.6 931.50 0.019056
69 55,1063 1,156 .16 47.505.4 996.55 0.020978
70 49,027.7 1,134 1.18 41,548.9 961.02 0.023130
71 44,9576 L1 1.15 319.093.6 965.22 0.024690
72 40,870.1 1,220 1.14 35.851.0 1,070.18 0.029851
73 35,1893 1,194 1.33 26,458.1 897.74 0.033931
74 29.862.1 1,092 1.13 26,426.6 966.37 0.036568
75 24,8321 1,034 1.31 18,9558 789,31 0.041640
76 22.169.6 1,007 1.25 17,735.7 805.60 0.045423
77 21.344.8 1,024 1.26 16,940.3 8§12.70 0.047974
78 20,260.9 1,123 1.20 16.884.1 935.83 0.055427
79 18.463.3 1,115 1.23 15,010.8 6. 5) 0.060390
80 15,487.4 1,070 1.20 12,906.2 §91.67 0.069088
81 13,436.6 1,036 116 11,583.3 893.10 0.077103
82 11,795.9 987 1.17 10,082.0 843.59 0.083673
83 10,273.6 988 1.31 7.842.4 754.20 0.096169
84 8.727.6 953 1.26 6,926.7 756.35 (109194
85 6,880.7 744 118 58311 630.51 0.108129
36 5,409.2 618 118 4,634.9 523.73 0.112996
87 4.422.1 627 1.18 3,747.5 531.36 (141788
BR 34398 508 1.34 2.567.0 379.10 0.147683
29 2,730.0 406 1.34 2,037.3 302.99 0148718
90 2,140.6 374 1.29 16594 289.92 0.174717
91 16253 33 142 i,144.6 23314 0,203655
92 1,251.0 218 1.22 1.025.4 178.69 0.174261

&
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Table 1.15. (Continued).

Variance Adjusted Adjusted Crude
Age x R, Al Ratio R, Ay we=A R,
93 946.0 178 1.19 795.0 149.58 0.188161
94 703.8 167 1.28 549.8 13047 0,237283
95 516.5 106 1.13 4571 93.81 0.205227
%6 400.0 71 1.08 370.4 65.74 0.177500
97 297.5 47 1.21 2459 38.84 0.157983
98 241.8 23 1.04) 2418 23.00 (.095120
99 1943 27 270 72.0 10.00 0.138%60
100 300.3 28 1.00 300.3 28.00 0.093240
101 1135 9 1.00 135 9.00 0.079295
102 803 5 1.00 80.3 5.00 0.062267
103 64.0 1 1.40 45,7 0.71 0.015625
104 52.3 2 1.00 52.5 2.00 0.038095
165 46.0 2 1.00 46.0 2.00 0.043478
106 40.0 0 1.00 40.0 0.00 £.000000
107 34.0 2 1.00 34.0 2.00 0.058824
108 127.5 3 L.0o 127.5 3.00 0.023529
Totals 15,139,004.8 68,963 9,853,930.8  48,591.64
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Table 1.16. Details of graduation for males durations 2+: exposed to risk and
actual deaths adjusted by variance ratios.

Adjusted Adjusted

Age x R, e A, E, Dev, (V)Y =, 100A/E
17 L,669.1  0.000604 0.00 1.0t
18 4,035.1  0,000597 3.00 2.41
19 11,7326 0.000590 13.00 6.93
17-19 17,4368 0.000593 16.00 1034 5.66 322 176 154.7
20 23,730.1  0.000584 21.00 13.87 7.13 372 191 151.4
21 322338 0.000579 21.74 18.67 3.07 a3 071 1165
22 40,182.0  0.000575 26.98 23.09 3.90 480 0381 1169
23 50,791.0  0.000571 39.53 29.00 10.54 538 1.96 136.3
24 75,3818 0.000568 35.19 4284  _7.65 654 —1.17 82.1
25 98,0353 0000367 49.00 5557 —6.57 745 _0R% 28.2
26 108,177.1  0.000567 47.66 6130 —13.64 783 —1.74 77.7
27 104,283.1  0.000568 66.41 5925 7.15 770 0,93 1121
28 106,316.1  0.000572 5211 6076  —8.65 779 111 858
29 106,130.8  0.000577 48.10 6123 —13.13 782 —1.68 78.6
50 153.250.5  0.000585 78.81 89.61 —10.79 9.47 -1.14 88.0
31 169,102.8  9.000595 92.92 100.66 —7.74  10.03 —0.77 923
32 1477382 0.000609 105.15 £9.97 15.18 949 160 1169
33 151,441.6  0.000626 90.71 9485  —4.14 974 —0.42 95.6
34 156,257.7  0.000648 10000 10122 —122 1006 —0.12 988
5 163,409.1  0.000674 113.61 110.13 348 1040 0.33 103.2
36 130,214.3 0000705 106.60 91.87 14.73 958 134 1160
37 194,051.5  0.000743 141.55 14422 —267 1201 —0.22 982
38 2044364 0.00078% 163.01 161.07 195 1269  0.15 101.2
39 1997985 0.000840 189.51 167.93 2158 1296 1.67 112.9
40 253,116.0  0.000902 22158 22834 —676 1511 045 97.0
at 282,885.9  0.000974 262.50 27553 —13.03 1660 —0.78 95.3
42 202,2547  0.001057 23381 213.88 1993 1462 136 1093
43 104,639.5  0.001154 336.54 35158 1504 1875 —0.80 95.7
44 356,133.4  0.001266 42715 45071 —23.56 2123 -1l 94.8
45 341,280.9  0.001394 48529 475.68 961 21,81 044 1020
46 363,339.5  0.001541 $90.80  559.91 089 2366 131 105.5
47 370,712.3  0.001710 625.63  633.75  —813 2517 —0.32 98.7
48 375161 0.001902 60055 60395 340 2458 —0.14 99.4
49 313,605.8  0.002122 648.00 66538 —17.3%8 2380 —0.67 97.4
50 305,687.4  0.002372 753.53 72499 28,54 2693 106 1039
51 283,630.6  0.002656 77500 75323 2177 2745 079 1029
52 277.849.9  0.002978 861.31 827.40 3391 2876 118 104.1
53 265,051.7  0.003343 944.51 886.01 5849 2977 197 106.6
54 2831093 0003756 102716 106323  —3607 3261 —1.11 96.6

55 283,033.0 0.004222 1,110.06  1,194.87 —84.8] 3457 245 92.9
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Table 1.16. (Continued).

Adjusted Adjusted ,

Age x R, iy A, E, Dev, (V)" z,  LODA/E
56 256,730.1  0.004747 1,182.35 1,218,79 3643 3491 1.4 97.0
37 264,496.0  0.005339 1.366.88 1412.26 —45.38 3738 -1.21 96.§
58 2447279 0.006003 1,464.67 1,469.69 -5.02 38.34 013 997
59 244,349.1  (Q.006754 1,582.50 165022 —67.72 4062  —1.67 939
60 228,136,2  0.007593 1,652.03 1,732.22  —R0.20 4162 193 95.4
61 191,874.7  0.008534 1,695.54 1,637.37 58.17 40.45 1.44 103.6
62 192,946.3 {(.009586 1.984.35 1.849.65 134.70 43.01 113 107.3
63 171,382.4  0.010763 1,936.36 1,844 .64 91.73 4255 2.14 105.0
64 166,608.2  0.012077 1.978.01 201220 3419 44.86 —0.76 8.3
63 105,856.7  0.013543 1,457.81 1,433.64 24.18 37.86 0.64 101.7
66 60,317.5  0.015176 952,59 015.38 372 30.26 1.23 1041
67 58,5249 0.016993 9635.55 994,51 2896 3154 -0.92 974
68 488516 0.019012 G31.50 29.36 2.14 30.49 0.07 100.2
i 47,5054  0.021253 996.55 1,009.71 —I13.1¢6 31.78 041 98.7
70 41,5489  0.023741 461.02 986.41  -25.40 31.41  —0.81 97.4
71 390936  0.026495 965.22 1,035.80 -70.58 3218 219 932
72 35,851.0  0.029543 1,070.18 1,059.15 11.02 32.54 0.34 101.0
73 264581 0.0432912 897.74 370.79 26.96 29.51 0.91 1031
74 26,4266  0.036631 966.37 96%.04 —1.66 31 -0.05 008
75 18,9558  0.040733 789.3] 772.12 [7.19 2779 .62 1022
76 17.735.7  0.04525] 805.60 R02.56 3.04 28.33 0.11 1004
77 16,9403 0.050223 812.70 85080 —-38.10 2917 -1.31 95.5
T8 16,8841 0.055689 935.83 940.25 —4.42 3066 —-0.14 99.5
79 150108  D.061690 906.50 926.01  —19.51 3043 —0.64 979
80 129062 0.068271 891.67 881.12 10.55 29.68 0.36 1012
81 11,583.3  0.075482 893.10 §74.32 18.78 29,57 0.64 1021
82 HL0R2.0 0083372 843.59 840.50 3.03 28.99 0.10 1060.4
83 7.842.4  0.091998 754.20 721.49 32N 26,86 [.22 104.5
84 6,926.7 G.10i417 750.35 702.48 53.87 26.50 2.03 107.7
&5 58311 0111691 630.51 65128 2077 25,52 —0.81 96.8
86 4,6349 (.122884 32373 369.36 —45.83 2387 —142 92.0
87 1.747.5  0.135066 531.36 506.17 2519 22.50 1.12 k05.0
88 25670  0.148309 37910 3R0.71 —~1.61 1951 —0.08 99.6
39 2,037.3  0.162690 302.99 33145 2847 1821 —1.56 914
96 16594  0.178239 289.92 29585 ~3.93 1720 —-0.34 95.0
91 1, 1446  0.195190 233.10 22341 9.69 14.95 0.63 104.3

Totals  9,844,4483 4779580  47.795.82 ~.02 100.0
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Table 1.17. Details of graduation for females durations 2+,

Age x R, . A, E, Dev, (V)'Y? z 100A/E
17 1,438.6 0000169 1 024

18 3,004.9 0.000175 1 0.53

19 7,489.1 0.000182 1 1.36

20 13,7614  0.000189 3 2.60

21 22,677.2  0.000198 5 4.48

17-21 48,3712 0.000M9] 11 9.22 1.78 3.04 0.59 119.4
2 322171 0.000207 5 667 167 258 —0.65 75.0
23 40,989.9 0.000217 7 8.90 -1.%0 298 —(.64 786
24 48,5327 0.000229 8 .09 -3.09 343 093 72.1
2 36,384.8 0.000241 16 13.60 240 3.69 0.65 117.7
26 65,5659  D.000255 12 1673 —4.73 400 116 1.7
27 74,3241 0.000271 2 2012 0.88 4.49 0.20 104.4
28 82,6331 0.000288 18 23.79 -5.79 4.88 -1.19 75.7
29 89,886.1 0.000307 24 27.59 359 325 -0.68 87.0
30 94.863.0 0.000328 31 EINE| ~0.11 5.58 —0.02 9%.6
3 98,7742 0.000351 27 34.71 7.7 589  —1.31 77.8
32 102,439.6 0.000377 32 38.65 —6.65 6.22 —-1.07 82.8
33 106,179.3 0.000406 44 43,11 0.89 (.57 0.14 102.1
14 110,276.6 0.000438 60 48.28 11.72 6.95 1.69 124.3
35 1140464  {.000473 a6 5395  —7.95 735 —1.08 85.3
6 118,249.1 0.000512 66 60.56 5.44 7.7% 0.70 109.0
37 122,599.9 0.000555 56 68.09 —12.09 825 —1.47 822
18 128.4323  0.000603 65 7750 —12.50 880  —142 §3.9
K1) 134.074.3 0.000657 9g 88.03 9.97 9.3% 1.06 113
40 139,153.1  0.000715 124 99.56 2444 998 245 124.5
41 144,206.4 0.000781 122 112,59 9.41 10.61 0.89 108.4
42 144,323.3 0.000853 125 127.3% —2.39 1129 021 8.1
43 156,880.6  0.000933 155 14642 .58 12.10 071 105.9
44 165,740.6 0.001022 175 169.42 5.58 13.02 0.43 103.3
45 169,793.1 0.001121 216 190.28 2572 13,79 1.86 113.5
46 167,221.0 0001230 218 20565 1235 14.34 0.86 106.0
47 162,429.6  0.001351 268  219.40 48.60 14.81 3.2% 1222
48 153,393.6 0.001485 213 227.75 —14.75 15.09 —0.98 93.5
49 144,497.6 0.001633 249 236.00 13.00 15.36 0.85 105.5
50 137,280.5  0.001798 253 246.80 6.20 151 039 192.5
51 129,184.6 0.001980 242 255.81 —13.81 1599 —0.86 4.6
52 123,498.6 0.002182 275 269.51 5.49 16.42 0.33 102.0
53 121,399.4 0.002406 307 292.12 14.88 17.09 0.87 105.1
54 120,374.6 0.002654 329 319,53 947 17.88 0.53 1G3.0
55 116,323.9 0.002930 333 341.36 --8.36 13.48 —0.45 97.6
56 110,757.9 4.003234 382 358.23 2377 18.93 1.26 106.6
57 104,619.1 0003572 340 37371 3371 1933 174 91.0
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Table 1.17. (Continued).

Age x R, e A, E, Dev, (VY% =z, 100A/E
58 97,8284  0.003946 368 386.07 —18.07 19.65 —0.92 95.3
59 89,950.8  0.004361 382 39229 —10.29 19.81 —-0.52 97.4
60 74,586.1  0.004821 330 359.57 2957 18.96 —1.56 91.8
&l 62,276.8  0.005330 302 33195 2995 1822 —1.64 91.0
62 56,357.6  0.005895 332 332.22 -0.22 18.23  —0.01 99.9
63 50,300.6  0.006520 319 32798 —89% 1811 —0.50 97.3
64 43,3321 0007214 299 31258 —13.58 17.68 -0.77 95.7
65 34,219.1  0.007982 277 273.13 387 1653 023 101.4
66 28,2271 0.008833 237 24934 1234 15.79  —0.78 95.1
67 25,149.6  0.009777 227 24588 —18.88 1568 —1.20 923
68 22,799.3  0.010822 208 246.74 —38.74 1571 —2.47 84.3
69 20,5950 0.011981 247 246.74 0.26 15.71 0.02 100.1
70 18,508.7  0.013265 237 245.51 —§.51 15.67 —0.54 96.5
71 16,937.3  0.014688 252 248.77 3.23 15.77 0.21 101.3
72 15,228.1  0.016264 245 247.67 —2.67 1574 —0.17 98.9
73 12,9484 0.018012 219 23322 1422 15.27  -0.93 93.9
74 10,546.8  0.019948 220 210.39 9.61 14.50 0.66 104.6
75 8,372.3  0.022094 215 184.97 30.03 13.60 2.21 116.2
76 7,189.9  0.024472 162 17595 1395 1326 —1.05 92.1
77 6,841.7 0027107 197 18546 11,54 1362 085 106.2
78 6,567.8 0030027 197 197.21 —0.21 14.04 -0.02 99.9
79 6,099.6  0.033263 210 202.89 711 1424 050 103.5
80 5,374.3  0.036849 174 198.04 —24.04 1407 -—1.71 87.9
81 4,923.1  0.040823 219 192.81 26.19 13.89 1.89 113.6
82 4,097.1  0.045227 192 185.30 6.70 13.61 0.49 103.6
83 34056 0.050108 198 170.65 27.35 13.06 2.09 116.0
84 26937 0.055516 160 149.54 10.46 12.23 0.86 107.0
85 1,832.8 0.061510 107 112.74 —-5.74 1062 —0.54 949
86 1,289.5  0.068152 95 8§7.88 7.12 9.37 0.76 108.1
87 1,007.4  0.075512 64 76.07 —12.07 872 138 84.1
88 765.6  0.083668 74 64.06 9.94 8.00 1.2 1155
29 573.6 0092707 62 53.18 8.82 7.29 1.21 116.6

Totals 4,925,744.9 12,000 12,000.01 —0.01 100.9
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Figure 1.1. Permanent assurances, values of g(x).
1.1 -
1.0 1
0.9
0.8 A
0.7
o 0.6
®
T g5 -
0.4 4 — Durations 2+
0.3 -
= Duration 1
0.2 4
04 4 ~ Duration 0
00 B e E e B SRS S " FER—— . T S Y
10 20 30 40 50 60 70 BO 90 100

Age

Figure 1.2, Ratios of g(x) to those for durations 2+, males.
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Figure 1.3. Ratios of ¢(x) to those for durations 2+, females.
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26

Ratio
P

0.6

0.4

0.2

00 40

Standard Tables of Mortality based on the 1991—94 Experiences

= Durations 2+

— Duration 1

=== Duration 0

t B T S E R

20 30 40 50 60 70 80 80 100 10
Age

Figure 1.5. Ratios of g{x) for males for 1991-94 to those of AMS0.

Ratio
f=1

0.4

0.2

= Durations 2+

=== Duration 1

— Duration 0

120

0.0 Fo e e Jhe e potdeb bbb N RN S R T RS T AT ST S F ST TS|

Figure

20 30 40 50 60 70 80 90 100 110

1.6. Ratios of g(x) for females for 1991-94 to those of AF80.

120



2. IMMEDIATE ANNUITANTS, MALES AND FEMALES,
LIVES AND AMOUNTS

2.1 Introduction

2.1.1 The investigations into the mortality of immediate annuitants, once one
of the most important of the CMI Bureau’s investigations, are now relatively
small. The exposed to risk for both males and females has reduced since the
last graduation exercise in 1979-82, as can be seen from Table 2.1, which
also shows the corresponding figures (for lives only) for the five years 1921-
25, the first experience published under the new permanent investigation. It
can be seen that the experience for 1991-94 is smaller than that for 1921-25,
even allowing for the extra year's exposure in the earlier investigation.

2.1.2 Tt will be seen below that the mortality of immediate annuitants (by lives)
is no longer lower than that of permanent assurances, as it used to be. For males
it s near enough the same, for females rather higher. Why this should be
deserves some consideration of the class of person who nowadays buys a
purchased life annuity, especially one with no guaranteed period. One might
speculate that one of the possible reasons for the purchase of such an annuity
is to provide for a lifetime income left as a legacy; the executors of a will with
such a provision may prefer to purchase an annuity rather than to keep a
trust alive for possibly many vears, and, in these circumstances, the state of
health of the beneficiary may not be taken into consideration.

2.1.3 The bulk of the data is of course at older ages, as shown in Table 2.2, and
for both sexes it is concentrated into the ages 70 to 100, though there is a small
amount of rather implausible data at very young ages. The experience for
duration 0. for both sexes, is quite small, but the traditional method of using
one year’s selection has been maintained on this occasion. It will be seen that
the graduation of the duration 0 data is necessarily rather tentative and relies
heavily on the graduation for durations 1 and over (durations 14).

2.1.4 The average amounts per life are much higher than in 1979-82 as might
be expected. The increase is much the same for both males and females, as
shown in Table 2.3.

2.2 Males, lives

2.2.1 We consider first the data for males, lives, durations 1+, for which there
were 2,886 deaths. First, the data were graduated using a variety of GM(r, +)
formulae, with the results as shown in Table 2.4. A GM(0,2) formula gives as
good a fit as any higher order formula. However, the values of g, at low ages
were unreasonable, and it was desirable to try a different approach.

27



28 Standard Tables of Mortality based on the 1991-94 Experiences

2.2.2  The experience was therefore compared with the graduated rates for per-
manent assurances, males, durations 2+, using the rates as fitted to the data
without variance ratios. (These rates are very close to, but not identical with,
the fitted rates for permanent assurances, males, durations 24 with variance
ratios, as shown in part 1 of this report.) The value of 100A/E was 98.59, and
the fit was quite satisfactory. It was therefore decided to adopt these graduated
rates as the rates for immediate annuitants, males, durations 1+. Details of the
graduation statistics are shown in Table 2.5 and specimen values of ¢, are
shown in Table 2.6. Note that standard errors of the estimates of the parameter
values and of the values of g, are not available with this method of fitting the
rates.

2.2.3 We now consider the data for males, lives, duration 0. With only 104
deaths it is difficult to fit an independent graduation. Various orders of
GM(r, 5s) formula gave almost identical values of the log likelihood and of x°.
When the data were compared with the rates adopted for durations 1+, the
resulting value of 100A/E was 73.801. If a GM({r, s) formula is modified by
multiplying all values of u, by a constant, &, the resulting parameters, denoted
by *, are modified as follows: «f = k.q; foralli; 67 = b, + Ink; b = b, fori > 2.
The graduated values of u, for duration ) were therefore taken as 73.801%
of those for durations 1+4; the fit was reasonably satisfactory, although the
value of x* is rather on the high side. The usual details are given in Tables
2.5 and 2.6.

2.3 Males, amounts

2.3.1 We now consider the data for males amounts. As with the lives data, for
durations 1+, the various GM(r, 5) formulae tried show very similar values for
the log likelihood and for y7, so the simplest formula, GM(0.2), would appear
to be the best if we had no other information. However, when we compare the
data for amounts, durations 1+ with the rates adopted for lives, durations 1+
(the same as those for permanent assurances, males, durations 2+, without
variance ratios), we find a value of 100A/E of 95.344, and not a bad fit. How-
ever, the fit can be improved a little by taking the values of u, for amounts,
durations 1+ as 95.344% of those for lives, durations [+. The usual details
are shown in Tables 2.5 and 2.6. Note that a high value of %° is not unusual
for amounts data.

2.3.2 For amounts, duration 0 a similar investigation led to the use of the
values of i, for amounts, durations I+ multiplied by (.81786; this is equivalent
to the lives, durations 1+ values multiplied by 0.77978. Note that the amounts
data for duration 0 shows higher mortality than the lives data for duration 0, by
about 3%, whereas for durations 1+ the experience by amounts is about 5%
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lower than that for lives. There are no conspicuously large amounts at any one
age that might account for this, but with only 104 deaths in the lives data,
random fluctuations mean that soch differences should not be itaken as
significant. Indeed the amounts data at neither duration is very significantly
different from that of the lives, and separate lables would hardly be justified.
The usual details of the graduations are shown in Tables 2.5 and 2.6

24 Females, lives

241 We now constder the experience for fernales, starting with lives, dora-
tions 14, which, with 5,857 deaths {omitting ages 10 to 16} is the largest part
of the experience for immediate annuitants, When the data 1s compared with
the graduated rates for permanent assurances, females, duarations 2+, the
value of 100A/F 1s 130.18, so there is no justification for using these rates, as
was done for the males. But it is notable that the mortality rates for female
immediate annuitants are now so much higher than those for permanent
assurances,

2.4.2 A variety of GM{r,s) formulae were ftted. The results are shown in
Table 2.7. The most satisfactory formula was GM{1,2), and this was an ade-
guate fit. Higher order formulae showed better values of the log likelthood,
but were of an unsuitable shape. However, with this GM(!1.2) formula the
mortality rates for females rose above those for males above age 101}, sq expeti-
ments with a GM(1,3) formula and various values of by were tried, allowing the
other parameters to be optimised. A negative valoe of by reduces the vatues of 1,
at higher ages. However, it increased the values of i, at youug ages unreason-
ably, so it was necessary also to fix the value of g, at a suitable level, optimising
on by and &,. The chosen values were:

1004, 0.03
by ~09

The resulting GM(1,3) formula gave a satisfactory fit, rather better than that for
GM(1,2) atone. The usual statistics are shown in Tables 2.9 and 2.10.

2.4.3  The experience for females, lives, duration 0 proved difficuit. There were
only 146 deaths, and each GM(r, s} formula tried gave similar values for the log
likelihood and for x*. However, none was a clearly good fit. When the gradu-
ated values of u, for durations 14 are applied, the resulting value of [00A/
is 71.724, but this still gives a rather poor fit, Nevertheless it seemed te provide
the most reasonable solution, so the values of 4, for lives, durations 14 were
muitiplied by 0.71724. This graduation is recommended. The mortality rates
lie below those for males, duration ( throughout. The usnal statistics are
shown in Tables 2.9 and 2.10.
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2.5 Females, amounts

2.5.1 The experience for females, amounts, durations I+ is considered next. A
variety of GM(r, s) formulae were fiited, the statstics for which are shown in
Table 2.8. A GM(1,2} formula fitted reasonably, but as for lives, the mortality
rates rose above those for males at high ages. The same process as for lives was
therefore used, fitting the values of ¢, and b; as:

1004, 0.04
by ~1.5

The resulting rates are generally lower than for females, lives, durations 1+,
but are higher at ages up to 3% and from 87 upwards. The usual statistics are
shown in Tables 2.9 and 2.10. The overall level of mortality is almost the
same as that of lives, durations I-+, but the fit of these rates would not be
satisfactory.

2.5.2 For females, amounts, duration 0, the best procedure seemed to be, as
before, to use a fixed multiple of the values of p, for amounts, durations 1+,
in this case 82.226%. The fit is reasonable. The usual statistics are shown in
Tables 2.9 and 2.10.

2.6 Comparisons

2.6.1 In Table 2.11 are shown ratios comparing the rates {g,} for duraiion 0
with those for durations 1. Note that, even when . for duration 0 is taken
as a fraction of g, for durattons 1+, (a) the ratios of the values of ¢, are slightly
irregular, because the values of g, are rounded to six decimal places, which at
young ages is only three significant figures and (b) the ratios turn upwards at
higher ages because, as the value of g, rises, the effect on g, is not linear.
These ratios are graphed in Figure 2.1.

2.6.2 InTable 2.12 are shown ratios comparing the rates for amounis and for
lives. Note that, for males, the rates for amounis duration () are higher than
those for lives throughout, whereas for females at low ages and high ages ihe
rates for amounts are higher than those for lives, for both durations. These
ratios are graphed in Figure 2.2.

2.6.3 In Table 2.13 are shown ratios comparing the rates for the sexes. Note
that the rates for females durations 1+ rise above those for males, by a very
small amount, for a few ages above 100. This result is a feature of the graduation
rather than the data. These ratios are graphed in Figure 2.3. Note that the ratios
for amounts, duration 00 and durations 1+ are very close, as can be seen on the
graph, but are not identical.

2.6.4 1In'Table 2.14 are shown ratios comparing the rates for lives for 1991-94
with the corresponding rates for the IMR0 and IF80 tables projected to calendar
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year 1992, Note that the new rates are neither consistently lower nor consis-
tently higher than the projected rates. These ratios are graphed in Figure 2.4.

2.7 The proposed tables

2.7.1 Values of ¢, for the proposed tables for immediate annuitants are shown
in Appendix A in Table A6 for males and in Table A7 for females. As in the
IMRQ and [F80 tables, the rates for duration 0 are stopped at age 100.
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Table 2.1. Immediate annuitants, males and females, lives and amounts,
durations 0 and 1+: comparison of (central) exposed to risk and deaths for
1991-94, for 197982 and for the five years 1921-25 (lives only).

197982 1991.-94 1621-25
Males
Lives
Duration 0
Central exposed 29335 29338 4,001.0
Deaths 122 104 123
Durations L+
Central exposed 61,503.5 35,689.5 49.121.5
Deiths 4,771 2,886 3,350
Amounts £
Duration 9
Central exposed 3,463,312.0 8.590.467.4
Deaths 174,875 451,992
Durations 1+
Central exposed 453922875 52,612.3208
Deaths 3,857,585 4,181,932
Females
Lives
Duration 0
Central exposed 3,967.0 4.033.3 9,634.5
Deaths 154 146 205
Durations 14+
Central exposed 142,137.5 66,470.3 153,625.0
Deaths 9,789 5,863 7.738
Amounts £
Duration 0
Central exposed 4,567 483 .0 13,099,689.2
Deaths 201,549 TI5,195
Durations 1--
Central exposed 79,089.613.0 97.571,461.7
Deaths 5,342,282 8,150,260
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Table 2.2. Age ranges.

Range of data Exposed = 100 Deaths > 10

Males
Duration 0 19-100 65—-66 84
Durations 1+ 22107 61-96 67--100
Females
Duration 0 32 107 71-89 Naone
Darations 1+ 10-108 60-101 70-104

Table 2.3. Average amounts per life, 1979-82 and

199194,
197%-82 1991-94
Males
Duration 0 £1,180.61 £2,928.10
Durations 1+ £738.04 £1,474.17
Females
Duration 0 £1,151.37 £3,247.88
Durations 1+ £556.43 £1,467.90

Table 2.4. Values of log likelihood and of x* for graduation of males, lives,
durations 1+ (age range used: 22-107).

GM(0.2) GM(0,3) GM{1.2) GM04) GM(1.3) GM(2,2) GM(23)

—Log likelihood  9.339.4 9,339.2 9,339.1 9.337.6 9,337.2 4,337.2 9,337.1
¥ 34.4 34.0 34.5 342 33.6 328 33.2
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Table 2.5. Immediate annuitants, males, lives and amounts, durations 0 and
14 statistics for graduations of j, = GM{r,s).

Lives Amounts

Duration: 0 1—- ] 1+
Formula GM(2.3) GM(2,3) GM(2.3) GM(2,3)

Basis: Permanent assurances, males, durations 2—, times a factor:

1002 0.010649 0.014429 0.011231] 0.013757
[00a; —0.029980 —0.040629 —0.031682 —0.038737
M -4.703639 —4.399861 —4.648604 —4.447540
by 5.568973 5.568973 5.568973 5.568973
b; —0.654909 —(1.654%909 —0.654909 —0.654909
Sign test; p(pos) 0.4018 0.3179 0.2517 0.2148
Runs test: p(runs) 0.9748 (.8081 0.2966 0.4928
K-S test: p(K5) 0.9996 0.8438 0.0303 0.0073

Serial correlation test:

T-ratio 1 ~2.10 ~1.35 ~0.63 1.01
T-ratio 2 0.38 0.68 1.17 —0.71
Tiratio 3 —0.56 022 —0.58 1.12
X2 rest:

¥ 2537 37.75 %0.16 157.95
Degrees of freedom 11 35 15 35
(x4 0.0080 0.34 0.000000 (.000000

Note that the method of graduation dees not permit the calculation of the standard errors (and
hence T-ratios) of estimates of the parameter values.
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Table 2.6. Immediate annuitants, males, lives and amounts,
durations 0 and 1+: specimen values of ¢,.

Lives Amounts

Duration: 0 1+ 0 1+

Formula GM(2,3) GM(2,3) GM(2.5) GM(2.3)
Age 20 0.000423 0.000573 0.000447 0.000546
Age 30 0.00043% 0.000593 0.000463 0.000566
Age 40 0.000697 0.000945 0.000737 0.000901}
Age 50 0.001852 0.002508 0.001956 0.002392
Age 60 0.005925 0.008019 0.006259 0.007647
Age 70 0.018382 0.024826 0.019412 0.023684
Age 80 0.051702 0.069406 0.054547 0.066284
Age 90 0.128304 0169777 0.135053 0.162554
Age 100 0.273933 0,351927 0.286970 0.338706
Age 110 0.489381 0.597771 0.508441 0.580348

Note that the method of graduation docs not permit the caleulation of the standard
errors of estimates of the values of ¢,.

Table 2.7. Values of log likelihood and of +? for graduation of females, lives,
durations 1+ (age range used: 17-108).

GM(0,2 GM(0,3) GM(1,2 GM(0.4) GM(L.3) GM(2,2

—Log likelihood ~ 18,359.1 18,354.6 18,359.0 18,3447 18,3456  18,354.1
X 91.3 87.1 914 75.7 778 86.7

Table 2.8. Values of log likelihood and of y? for graduation of females,
amounts, durations 14 (age range used: 17-108).

GM{0,2) GM(0.3) GM({(1,2) GM(0.4} GM(1.3) GM(2.2)

—Log likelihood 17,567.6 17,560.6 17,567.3 17,549.6 17.550.3 17,556.4
e 156.3 152.5 160.5 140.5 1419 146.7
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Table 2.9. Immediate annuitants, females, lives and amounts; durations () and
14 statistics for graduations of i, = GM(r, s).

Lives Amounts

Duration: 0 1+ 0 1+
Formula GM(1.3) GM(1,3) GM(1,3) GM(1,3)
Factor 0.71724 0.82226

times Lives times Amounts
1004, 0.021517 0.03 0.032890 0.04
T-ratic
by —5.597708 —5.265363 —6.378326 —6.182627
T-ratio ~E28.9 —140.1
b 6.683129 6683129 8.027676 8.027676
T-ratio 051 709
by —0.9 —0.9 —1.5 -1.5
Sign test: p{pos) 0.3238 0.6742 0.2517 0.7388
Runs test: p{runs) 0.5467 0.0238 0.4800 0.9114
K-S test: p(KS) 0.1548 0.8126 0.2107 0.1718
Serial correlation test:
T-ratio 1 0.14 1.06 ~1.33 —0.08
T-ratio 2 1.51 -0.22 .95 —1.1%
T-ratio 3 —0.12 —0.14 —0.7% -1.27
Xl test:
e 33.94 87.37 64.71 153.81
Degrees of freedom 15 40 16 35
x5 0.0035 0.000022 0.0000040 0.000000

Note that the methoed of graduation for duration 0 does not permit the calcutation of the standard
errors (and hence T-ratios) of estimates of the parameter values.
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Table 2.10. Tmmediate annuitants, females, lives and amounts, durations 0
and 1+: specimen values of ¢, and percentage standard errors.

Lives Amounts

Duration: 0 1+ 0 I+

Formula GM(L,3) GM{(1,3) GM(1,3) GM(LY)
Age 20 0.000217 0.000303 0.000329 0.000400
Percentage s.e. 0.04 0.00
Age 30 0.000230 0.000321 0.000331 0.000402
Percentage s.e. 0.27 0.03
Age 40 0.000310 0.000432 0.000352 0.000429
Percentage s.e. 1.25 0.30
Age 50 0.000727 0.001014 0.000540 (.000656
Percentage s.e. 2.89 1.73
Age 60 0.002613 0.003642 0.001815 0.002207
Percentage s.e. 3.76 3.63
Age 70 0.009917 0.013799 0.008543 0.010381
Percentage s.c. 3.99 4.24
Age 8D 0.033910 00.046960 0.035680 0.043224
Percenrage s.c. 3.98 4.30
Age 90 0.099302 0. 135683 0.116540 0.139889
Percentage s.e. 3.80 4.10
Age 100 0.240692 0.318800 (.283964 (.333841
Percentage s.c. 3.36 3.59
Age 110 0.466470 0.583518 0.507942 0.577873
Percentage s.e. 2.56 2,78

Note that the method of graduation for duration 0 does not permit the calculation of the standard
errors of estimates of the values of g,
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Table 2.11. Immediate annuitants: ratios of values of g, in
proposed tables: comparison of duration 0 and durations 1+
(duration 0 divided by durations 1+}.

Males Females

Age Lives Amounts Lives Armounts
20 0.7382 0.8187 0.7162 0.8225
25 (.7381 0.817¢8 0.7175 0.8204
30 0.7386 0.8180 0.7165 0.8234
35 0.7385 0.8178 0.7175 0.8215
40 0.7376 0.8180 0.7176 0.8205
45 0.7381 0.8181 0.7173 0.8217
50 0.7384 0.8177 0.7170 0.8232
55 0.7385 0.8182 0.7170 0.8229
6} 0.7389 0.8185 0.7175 0.8224
63 0.7394 0.8188 0.7179 0.8226
T0 0.7404 0.8196 0.7187 0.8229
75 0.7421 0.8209 0.7199 0.8239
80 0.7449 0.8229 0.722% 0.8255
85 0.7492 0.8261 0.7258 (.8283
90 0.7357 0.8308 0.7319 0.8331
95 (.7652 0.8377 0.7412 0.8404

100 0.7784 0.8473 (1.7550 0.8506
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Table 2.12. Immediate annuitants ratios of values of ¢, in proposed tables:
comparison of rates for lives and amounts (amounts divided by lives).

Males Females
Age Duration ¢ Durations 1+ Duration 0 Durations 14
20 1.0567 0.9529 1.5161 1.3201
25 1.0552 (0.9522 1.4887 1.3019
30 1.0571 0.9545 1.4391 1.2523
35 1.0564 0.9540 1.3228 1.1354
40 1.0574 0.9534 1.1355 0.9931
45 1.057 0.9537 09134 0.7974
50 1.0562 0.9537 0.7428 0.6469
55 1.0564 0.9534 0.6746 0.5878
60 1.0504 0.9336 0.6946 0.6060
65 1.0563 0.9538 0.7664 0.6690
70 1.0360 0.9540 0.8615 0.7523
75 1.0557 0.9544 0.9610 0.8397
80 1.0550 (.9550 1.0522 0.9204
85 1.0541 0.9560 1.1255 0.9863
90 1.0526 0.9575 1.1736 L0310
93 1.0305 09595 1.1918 1.0512
100 1.0476 0.9624 1.1798 1.0472
105 0.9662 1.0240
110 0.9709 (9903
I3 0.97a2 0.9558
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Table 2.13. Immediate annuitants ratios of values of ¢, in proposed tables:
comparison of rates for males and females (females divided by males).

Lives Amounts
Age Duration 0 Durations 14 Duration { Durations 1+
20 0.5130 0.5288 0.7360 0.7326
25 0.5300 0.5451 07477 0.7454
30 0.5251 0.5413 0.714% 0.7102
a5 0.4942 0.5086 0.6188 0.6160
40 0.4448 0.4571 0.4776 0.4761
45 0.4046 0.4163 0.3496 03481
30 0.3925 0.4043 0.2761 0.2742
55 0.4072 0.4194 0.2600 0.2586
60 0.4410 0.4542 0.2900 0.2886
65 0.4867 0.5012 0.3531 0.3515
70 0.5395 0.5558 0.4401 0.4383
75 0.5966 0.6150 0.5431 0.5411
30 0.6559 0.6766 0.6541 0.6521
85 0.7136 (.7387 0.7641 0.7620
90 0.7740 0.7992 0.8629 0.8606
a5 0.8290 0.8558 0.9405 09375
100 0.8787 (.9059 0.9893 0.9856
105 0.9466 1.0033
110 0.9762 0.9957

115 0.9940 0.9732
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Table 2.14. Ratios of values of g, in proposed tables for lives to those in
corresponding IM80 and IF80 tables projected to calendar year 1992, ie.
IMB0C92 and IFROCI2 (199194 divided by 1x80C92).

Males Females
Age Duration 0 Durations 1+ Duration 0 Durations 1+
20 0.6034 0.7860 1.2616 1.3407
25 0.7694 10036 1.2924 1.368%
30 0.8921 11627 1.05%9 1.1263
35 0.8385 1.0909 0.7768 0.8213
40 (.6894 0.8991 0.5962 0.6316
45 {.5874 0.7652 0.5165 0.5479
50 0.5481 0.7137 0.5174 0.5493
55 0.5484 0.7141 0.5622 0.5997
60 (L5700 07420 0.6367 0.6842
a5 0.5967 0.7687 0.7094 0.7676
70 0.7300 0.8517 0.7799 (18500
75 (1.8730 9232 0.8368 0.9183
80 1.0080 0.9770 0.8715 0.9627
85 1.0398 1.0085 0.8704 0.9773
a0 1.0460 1.0156 0.8688 0.9684
95 1.0274 0.9995 0.9149 1.0153
100 0.9879 0.9653 0,9335 1.0293
105 0.9214 (1.9945
110 (.8795 0.9349

115 0.8691 0.8984
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3, SELF-EMPLOYED RETIREMENT ANNUITANTS,
MALES AND FEMALES

3.1 futroduction

3.1.1 The investigation into the mortality of those self-emploved who have
purchased retirement annuities has grown to be a large one. Data is gathered
for both males and females, and is subdivided into two sections, deferred and
vested, which together form the combined section.

3.1.2 For both sexes there has been a large increase in the exposure since
197982, as seen in Table 3.1, especially in the vested section. The experience
for males rernains much larger than that for females.

3.1.3 The age ranges for the deferred and vested sections overlap substantially
in the age range 6075, as would be expected, but there are many vested below
60 and a very few deferred above age 75, as shown in Table 3.2. In both sections
there are small amounts of implausible data at the very youngest ages, below 16;
and it might be questioned whether the data in the vested section art ages a little
above 16 is plausible.

3.1.4 Tt is immediately apparent from inspection of the crude rates of mortal-
ity that the mortality in the vested sections, for both sexes, is much higher than
that in the deferred at the youngest ages (below age 60), and is still rather higher
between ages 60 and 75. Above 75 the combined sections are virtually all vested.
The overall mortality of the combined section for both sexes has a ‘normal’
shape; the mortality for the deferred is alimost the same as that for the combined
at the youngest ages, and then runs below the combined; the mortality for the
vested is well above that for the combined at the youngest ages, running into
the combined at high ages. This is consistent with the self-employed choosing
to retire when their health is impaired, and choosing to refrain from retiring
while they are still heaithy.

3.1.5 Tt is thereforc appropriate to start by considering the graduation of the
combined experiences, and then to fit the deferred and vested around the
graduated rates for the combined. This procedure is based on an assumption
that the combined experience contains deferred and vested in the correct
proportions. If offices do not contribute correspondingly to both sections, or
count lives differently in the two sections, or if many policyholders switch
to non-contributing offices, or combine multiple policies in the deferred
period to one policy at vesting, then these conditions may not be fulfilled,
However, the mortality rates in the combined sections appear reasonably
smooth, so it Is at least plausible that the two sections are indeed appropriately
weighted.
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3.2 Males, combined

3.2.1 In total there are 37,456 deaths in the males combined experience. The
very small amount of data below age 17 has been ignored.

3.2.2 Thedata is first compared with the graduated rates for permanent assur-
ances, males, durations 2+. The value of 100A/E is 99.7, so the overall level is
very similar. However, the detailed shape is different, so it is worth graduating
the data separately.

3.2.3 A variety of different GM(r, 5) formulae were used, including those with
r+ 5 < 4 and also GM(2,3). Details are given in Table 3.3. GM(2,3) gives the
best value of the log likelihood, and provides both a good fit and a reasonable
shape, so the GM(2,3) formula has been adopted. The usual details are given
in Tables 3.4 and 3.5, which also show the details for the deferred and vested
sections.

3.3 Males, deferred

3.3.1 The males deferred section is considered next. When the experience is
compared with the newly graduated rates for the combined section the resulting
value of 100A/E is 91.6. At low ages, where the deferred forms the vast bulk of
the combined experience, the rates are necessarily very close. However, at rather
higher ages, particularly from age 60 upwards, the deferred experience falls
below the combined.

3.3.2 The rationale described in paragraph 3.1.4 suggests that the graduated
rates for the deferred should be almost the same as those for the combined at
the youngest ages, and in fact should be identical at age 17, should always lie
below them, and should diverge further below at higher ages. The data effec-
tively ceases at age 75, so rates above that age are superfluous (although details
are shown to indicate where the graduated rates would go).

3.3.3 A further consideration is that it is possible, given the mortality rates
for the combined, deferred and vested sections, to derive implied ““forces of
retirement” from the deferred section to the vested section. These must not be
negative.

3.3.4 The procedure used to meet these constraints (while still fitting the
experience data adequately) was as follows: the value of u, at age 17 in the
graduated rates for the combined section is (.00040096, and the rates for the
deferred were adjusted so that the same value of 4, at age 17 was obtained.
This was done by “nudging’” the rates by adjusting the value of &, in stages
so that this equality was achieved. The value of a, was chosen to be the same
as that for the combined section. Then, by a process of ““trial and error”,
values for #, and by were found so that the constraints could be met. Then
the value of b, was found by optimising, subject to a repeated process of
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nudging and optimising. The resulting rates satisfied the criteria, and appear
satisfactory, The implied retirement rates are positive at all ages and also
increase with increasing age. The usual statistics for the mortality rates are
shown in Tables 3.4, 3.5 and 3.6.

3.4  Males, vested

3.4.1 When the experience for the vested section for males is compared with
the graduated rates for the combined section, the resulting value of 100A/E is
108.5, but the observed rates are exceptionally high at ages below 60. Since
above age 75 the rates must in principle be the same as for the combined, the
procedure described below was used.

3.4.2 At age 75 and above the values of u, (and hence of g,) were taken as
exactly the same as those for the combined section. The value of p, at age 75
on the combined rates was 0.038815. Only the data up to and including that
for age 75 was used for the graduation of the rates below that age. The parameters
were adjusted step by step by trial and error so that the value of &1, at age 75 was
reproduced exactly, and a satisfactory fit to the data below that age was achieved.
The procedure was similar to that for the deferred section. with the values of a,,
b, and b5 being chosen so that the constraints could be met; the value of #; was
used for “nudging” and the value of @, was found by optimising.

3.4.3 The resulting rates at young ages are exceptionally high. The value of x*
is also high, A large part of this comes from the experience at ages 58 and 59,
where the actual deaths total 136, as compared with an expected of 75.9. How-
ever, no smooth curve will accommodate such outliers. The minimum value of
g, 1s at age 60.

344  Asnoted above, the rates above age 75 were taken as exactly the same as
those of the combined experience. When these are applied to the data for the
vested section at ages 75 and above, they fit quite satisfactorily. Details are
not shown.

3.5 Females, combined

3.5.1 The experience for females combined is compared with the graduated
rates for females permanent assurances durations 2+, which shows 100A/E of
104.7. As with the males, the rates are broadly at the right level, but are not
quite the right shape, The statistics for various GM(r, s} formulae are shown
in Table 3.7. It is found that a GM(1,2) formula (a Makeham formula} fits satis-
factrorily. The rates from this formula rise above those for the males combined
section above age 99; which might be considered an objection.

3.5.2 The usual statistics are shown in Tables 3.8 and 3.9, along with those for
females deferred and vested,
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3.6 rFemales, deferred

3.6.1 When the experience for the females deferred section is compared with
the females combined we get a value for 100A/E of 90.2. As with the males,
the experience rates run increasingly below those for the combined, but this
starts ai ages above about 50. In order to keep the rates consistent with those
for the combined section, a procedure similar to that for males was used.
A GM(1,3} formula was chosen. By trial and error suitable values of &, and
by were found. The value of @, was used to nudge the value of ;7 for the
deferred so that it exactly equalled the value of p; for the combined
(0.00018668). Then the value of b, was optimised so as to give the best fit to
the data subject to the constraints. The resulting rates provide a satisfactory
fit to the data, and also produce implied retirement rates that are positive at
all ages (and also increase with increasing age). The usual statistics are shown
in Tables 3.8 and 3.9.

3.7 Females, vesied

3.7.1 When the experience for females vested is compared with the females
combined rates, the resulting value of 100A/E is 108.5. The observed rates of
mortality are, as for the males, extremely high at low ages. The same process
as for males was adopied. From age 75 upwards the combined rates were
used. Then the data for ages up to and including age 75 was analysed. A
GM(2,3) formula was used. The parameters were adjusted step by step so
that the value of p, at age 75 (0.024030) was reproduced exactly, and a satisfac-
tory fit to the data below that age was achieved. Suitable values of a,, b, and #;
were chosen, the value of b, was nudged so that the desired value of ;5 was
obtained and the value of @, was then optimised. The usunal statistics are
shown in Tables 3.8 and 3.9.

3.8  Comparisons, tables and figures

3.8.1 Various ratios are shown giving comparisons of the graduated rates for
retirement annuitants among themselves and with other rates. Table 3.10 shows
ratios of deferred to combined and vested to combined for both sexes. Table
3.11 shows ratios of females to males for each of the three sections. Table
3.12 shows ratios of the combined for each sex to the graduated rates for
permanent assurances durations 24,

382 Figures 3.1 and 3.2 show the values of ¢, for each of the three sections,
for males and females respectively. Figure 3.3 shows the ratios of the rates for
females to those for males for each of the three sections. Figure 3.4 shows the
ratios of the rates for the combined sections to those for the graduated tables
{or permanent assurances durations 2+.
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3.8.3 Values of the graduated rates of mortality, g, at each age for the vested
section are shown in Appendix A in Table A8. Rates of mortality for the
deferred and combined sections have also been graduated, but these are not
designated as standard tables, and are shown in Appendix B in Tables B1 for
males and B2 for females.

3.9  Age range of the table

3.9.1 For both males and females, the amounts of exposed to risk and deaths
below age 40 are small. Although values of g, have been calculated down to age
17 it is doubtful if, in normal use, these tables should be used below age 40.

Table 3.1. Retirement annuitants, males and females,
deferred and vested: comparison of (central) exposed
to risk and deaths for 1991-94 and for 1979-82.

1979 §2 1991-94
Males
Deferred
Central exposed 2,997.376.5 5,335,263.0
Deaths 12,328 17.256
Vested
Central exposed 221 898.0 630,827.0
Deaths 8,811 20,200
Combined
Central expased 3,219274.5 3,966,090.0
Deaths 21,139 37,456
Females
Deferred
Centrai exposed 338,758.0 963,447.2
Deaths 860 1,958
Vested
Central exposed 35,0000 149,663.1
Deaths 692 2,695
Combined
Central exposed 4737640 1.113,110.3

Deaths 1,552 4,653




50 Standard Tables of Movtality based on the 199194 Experiences

Table 3.5. Retirement annuitants, males, combined, deferred and vested:

statistics for graduations of p, = GM(r,s).

Sectlion Combincd Deferred Vested
Formula GM(2.3) GM(2,3) GM(2.3)
Ages used 17108 17-106 21-75*
Values of parameters at optimum point:

100, 0.016470 0.017467 0.023761
T-ratio 0.50 1.13
100a, —0.020219 —0.020219 -50
T-ratio —0).53

b —4.399325 —35.229113 —-4.713208
T-ratio —35.18 —634.9

hy 5.219980 4.3 6.0
T-ratio 62.12

hs —.637407 —1.24 —1.0
T-ratio ~5.48

Sign test: p(pos) (.5889 0.6061 0.8447
Runs test: p{runs) 0.2485 0.0512 01014
K-S test: p(K.S) 0.9967 0.0533 0.0806
Seriul cerrelation lest:

T-ratio | 0.73 1.66 2.90
T-ratio 2 —0.67 1.27 1.29
T-ratio 3 1.46 1.88 0.65
)(2 tesl:

X 118.60 64.96 162.61
Degrees of freedom 74 50 30
i) 0.000773 0.0759 0.0000

"Note that the graduated rates for vested above age 75 are assumed to be the same as the graduated

rates for combined.
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Table 3.2. Retirement annuitants: age ranges.

Range of data Exposed > 100 Deaths > 10

Males
Deferred 10--106 19-76 25-75
Vested 10--108 42-94 50-95
Combined 10-108 19-94 25-95
Females
Deferred 17-103 2075 3% 70
Vested 10-104 50--91 59-92
Cambined 10-104 20-91 39-92

Table 3.3. Values of log likelihood and of x* for graduation of retirement
annuitants, males, combined.

GM@0,2) GMi03) GM(lL2) GM@©4 GM(1.3) GM2.2) GM(23)

—Log likelihood  196,533.2  196,521.0 196,531.2 196471.6 1964655 1964782 1964654
Ia 258.7 256.1 2459 141.0 196 1440.1 118.6

Table 3.4. Values of log likelihood and of x* for graduation of retirement
annuitants, males, deferred.

GM(0,3) GM(l.2) GM({04) GM(L,5) GM(2,2) GM(2,3  GM(2.3)
(unconstrained) (as fitted)

—Log likelihood 109,368.8 109,364.0 109,345.5 109,342.3 109,342.4 109.341.1 1093491
e 1129 95.0 61.2 534 50.6 48.7 63.0
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Table 3.6. Retirement annuitants, males, combined, deferred and vested:
specimen values of ¢, and percentage standard errors.

Section Combined Deferred Vested

Formula GM{2.3) GM(2,3) GM(2,3)
Age 20 0.000403 0.000398 0.048330
Percentage s.e. 17.92 0.05 .41
Age 30 0.000494 0.000466 0.03%017
Pereentage s.e. 5.31 0.23 0.52
Age 40 0.000969 3.000912 0.029643
Percentage s.e. 2.43 0.54 0.69
Age 50 0.002741 0.002625 0.021244
Percentage s.c. 1.04 0.72 0.97
Age 60 0.008404 0.007665 0.016859
Percentage s.c. .69 0.77 1.23
Age 70 0.024353 0.019313 0.025328
Percentage s.c. 0.74 0.78 0.81
Age 80 0.063767 0.040250 0.066228
Percentage s.e. .85 0.78 0.30
Age 90 0.147491 (.068761 0.167927
Percentage s.c. 215 0.77 0.10
Age 100 0.294827 0.096448 0.343149
Percentage s.c. 4.81 0.76 56.04
Age 110 0.498787 0. 111707 0.553955
Percentage s.e. 7.62 0.75 0.02

Table 3.7. Values of log likelihood and of x* for graduation of retirement
annuitants, females, combined.

GM(0,2)  GM(0,3)

GM(1,2) GM0,4)

GM(L3) OMQ2.2)

—Log likelihood 26,416.7 26,408.5

2
X

121.8 107.3

26,4132 26,408.5
114.6 107.0

26,407.8 26,408.1
103.7 104.5
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Table 3.8. Retirement annuitants, females, combined, deferred and vested:

statistics for graduations of p, = GM(r, 5).

Section Combined Deferred Vested
Formula GM(L,2) GM(1,3) GM{(2,3)
Ages used 17 -104 17-103 27-75"
Values of parameters at optimum point;

1002, 0.014000 0.016746 —0.943368
T-ratio 2.74 —314
100z, ~5.0
T-ratio

I3 ~4.27127% —5.497232 —4.737323
T-ratio —244.21 —224.0

Ba 5.378175 4.0 5.0
T-ratio 62,13

b -0.9 -1.0
T-ratio

Sign test: pipos) 0.5482 0.6170 0.7976
Runs test: p{runs) 0.0890 0.1135 0.530
K-S test: p(KS) 0.3866 0.0400 0.2256
Serial correlation test:

T-ratio 1 1.44 2.1 1.22
T-ratio 2 1.42 1.34 0.65
T-ratio 3 1.73 2.44 0.53
¥ test:

¥ 114.57 55.21 7935
Degrees of freedom 65 40 18
i) 0.000146 0.0553 0.0000

*Note that the gradualed rates for vested above ape 75 are assumed to be the same as the graduated

rates for combined.
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Table 3.9. Retirement annuitants, females, combined, deferred and vested:
specimen values of g, and percentage standard errors.

Section Combined Deferred Vested

Formula GM(1.,2) GM(1,%) GM(2,3)
Age 20 0.000208 0.000200 0.039297
Percentage s.e. 22.64 0.39 0.74
Age 30 0.000339 0.000307 0.029747
Percentage s.e. 12.19 1.08 0.98
Age 40 0.000725 0.000676 0.020476
Percentage s.c. 4,59 1.78 1.44
Age 50 0.001853 0.001777 0.012489
Percentage s.e, 237 215 2.39
Age 60 0.005155 0.004576 0.008601
Percentage s.c. 1.89 228 3.48
Age 70 0.014772 0.010602 0.014990
Percengage s.e, 1.58 2.32 1.98
Age 80 0.042436 0.021502 0.041499
Percentage s.e. 2.32 2.33 .70
Age 90 0.119146 0.037831 0.097192
Percentage s.e. 3.58 2.32 0.28
Age 100 0.310422 0.057629 0.18042%
Percentage s.e. 4.51 2.30 0.14
Age 110 0.663591 0.076119 0.272428

Percentage s.e. 3.94 2.28 0.08
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Table 3.10. Retirement annuitants: ratios of values of g, in proposed tables:
comparison of sections.

Males Females

Age  Deferred/Combined Vested/Combined Deferred/Combined  Vested/Combined

20 0.9876 120.4218 0.9615 188.9279
25 0.9648 1027582 0.9219 134.8203
30 0.9433 78.9818 0.9056 87.7493
35 0.9338 529477 0.9087 51.9481
40 0.9412 30.5913 0.9324 28.2428
45 (0.9534 15.8672 (4.9544 14.2033
50 0.9577 7.7505 0.9590 7.7399
53 0.9449 3.7829 0.9373 31712
60 0.9121 2.0061 0.8877 1.6683
65 0.8603 1.2835 0.8121 1.1435
70 0.7930 1.0400 06.7177 1.0148
75 0.7149 1 0.6130 t
80 0.6312 1 0.5067 1
85 0.5469 1 0.4063 1
90 0.4662 1 03175 1
35 0.3923 1 0.2436 1
100 0.3271 1 0.1856 1
103 0211 1 0.1432 I
116 0.2240 1 0.1147 I
115 0.1845 1 0.0982 1




Standard Tables of Mortality based on the 1991—-94 Experiences 55

Table 3.11. Retirement annuitants: ratios of values of g, in proposed tables:

comparison of sexes.

Combined Deferred Vested

Age Females/Males Females/Males Females/Males
20 0.5161 0.5025 0.8097
25 0.6009 0.5742 0.7884
30 0.6862 0.6588 0.7624
33 0.7415 0.7216 0.7303
40 0.7482 0.7412 0.6908
45 0.7181 0.7188 0.6428
50 0.6760 0.6770 0.5879
55 0.6388 .6338 0.5355
60 .6134 0.5970 0.5102
65 0.6024 0.5686 0.5367
70 0.6066 0.5490 15918
75 0.6271 0.5376 06271
80 0.6655 0.5342 0.6655
85 0.7246 0.5384 0.7246
90 0.8078 0.5502 0.8078
93 0.9177 0.5697 0.9177
100 1.0529 0.5975 1.0526
105 1.2011 0.6343 1.2011
110 1.3304 0.6814 1.3304
115 1.3915 0.7407 1.3915
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Table 3.12. Ratios of values of g, for retirement
annuitants, combined to those for permanent
assurances, durations 2+,

Age Males Females
20 0.6924 1.0777
25 0.7527 1.0323
K] 0.8373 1.0000
35 .9434 0.9797
40 1.0342 0.9705
45 1.0846 0.9719
50 1.0929 0.9825
55 1.0761 09990
a0 1.0476 1.0192
05 1.0154 1.0415
70 . 0.9826 1.0653
75 0.9500 1.0200
80 0.9201 1.1150
85 0.8917 1.1394
90 0.8663 1.1620
5 0.3451 1.1805

100 0.§293 1.1910

105 0.8206 1.1881

110 0.8205 1.1649

115 0.8297 1.1184
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Figure 3.2. Retirement annuitants: values of g(x) for females.
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Figure 3.3. Retirement annuitants: ratios of g(x) for females to those for males.
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Figure 3.4. Retirement annuitants: ratios of ¢(x) for combined to those for permanent
assurances durations 2+.



4, WIDOWS OF LIFE OFFICE PENSIONERS

4.1 Introduction

4.1.1 The investigation into the mortality of widows of life office pensioners is
one of the newer investigations carried out by the Bureau, and the experience in
1979-82 was quite small. It has increased many-fold since then, as shown in
Table 4.1. There were previously only 692 deaths; this number has increased
to 5,452. By contrast, the experience for widowers is still small and has not
been considered in this report.

4.1.2 The bulk of the exposure is at older ages, as can be seen from Table 4.2,
though there are also some younger widows. Those recorded at ages as young as
10 are presumably errors (possibly orphans), and only the data from age 17 has
been used in the graduation process.

4.1.3 The investigation is carried out on an amounts basis as well as on a lives
one. The average amounts per life in 197982 and 1991-94 are shown in Table
4.3, It can be seen that the average amount has almost doubled. This is a smaller
proportionate increase than for pensioners. However, the experience was new
in 1979-82, and therefore the average duration since the commencement of
pension (though not necessarily the age of the pensioners) was less than in
the pensioners investigation, but the impact of this on the experience is not clear.

4.2 Comparison with pensioners’ rates

4.2.1 The experiences have been compared with the new female pensioners
1991-94 mortality rates. The results are as shown below. Although the overall
level of the lives experience is similar to that of the pensioners, the overall shape
is very different. with much higher rates for widows at lower ages as compared
with the pensioners. The amounts experience is even further adrift.

100A/E
Lives 101.9
Amounts 109.2

4.2.2 The experiences have also been compared with the mortality rates pro-
jected for 1992 (the centre of the 1991-94 experience quadrennium) from the
tables for widows in the “80” Series tables, i.e. WL80C92 and WAROC92,
using central exposores and g,. The results are as shown below. Although the
overall levels of both experiences are lower than projected, the rates for younger
ages are generally higher, and a simple adjustment to the C92 rates would not
be satisfactory.
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100A/E
Lives 88.0
Amounts 91.0

4.3 The lives experience

43.1 The values of the log likelihood and x* for various GM(r,s) graduations
are shown in Table 4.4. There is very little difference between all the formulae
on this criterion. All are a tolerable shape, and all have some poor features
when the fit is considered. All produce relatively high values of g4, in the 40s
and 50s of age, running down to rather low values by age 20. This reflects the
experience, but it would be more compatible with other tables for the values
of ¢, to be rather higher at age 20. This can be achieved by choosing the
GM(1,2) formula with a value of 100a. of 0.02, and then optimising for #;
and b,. The resuits in the usual form are shown in Tables 4.6 and 4.7.

4.4  The amounts experience

4.4.1 Before graduating the amounts experience the numbers of exposed to
risk and actual deaths were divided by the average amount per life in the
exposed to risk, £1,104.10, as noted in Table 4.3. The experience was then com-
pared with the newly graduated rates for widows lives. The resulting value of
100A/E of 89.6 justified a separate graduation of the amounts experience.
4.4.2 The statistics for the widows amounts graduations by different GM(r,s)
formulae are shown in Table 4.5, As with the lives, there is very little difference
between them. All provide a reasonable fit (bearing in mind the assumption that
the value of Xz is expected to be high}, but the GM(1,3) and GM{(2,2) formulae
do not give a comfortable shape of curve. It was therefore decided to use the
same method as for lives, i.e. to adopt a GM(1,2) formula, with a value of
100a, of 0.018, and then optimising for #, and b,. The results are shown in
Tables 4.6 and 4.7.

4.5 Comparisons, tables and figures

4.5.1 Comparisons of the graduated amounts rates with the rates for lives,
comparisons both with the projected rates for calendar year 1992 based on
the WLB0 and WASQ tables (WLS0C92 and WAR0C92), and comparisons of
both with the graduated rates for female pensioners for 1991-94 are shown in
Table 4.8.

4.5.2 The graduated rates for ages from 17 to 120 are shown in Appendix A in
Table A9.

4.5.3 Graphs of the graduated rates are shown in Figure 4.1. The ratios of
amounts to lives rates, for the widows and for male and female pensioners,
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are shown in Figure 4.2, Graphs of the rates as compared with the graduated
rates for the projected rates WLB0C92 and WABQOC92 are shown in Figure
4.3, and ratios of the rates for widows to those for female pensioners are
shown in Figure 4.4. The very high ratios of the rates for widows to those for
female pensioners in the 30s and 40s of age suggest that possibly the graduated
rates for the latter are too low.

Table 4.1. Widows, lives and amounts: comparison of {central)
exposed to risk and deaths for 1991-94 and for 1979-82.

197982 1991-94

Lives

Central exposed 28,386.5 162,237.1

Deaths 692 5,452
Amounts £

Central cxposed 15,802,759.0 179,126,584.6

Deaths 238,438 4,279.423

Table 4.2. Widows: age ranges.
Range of data Exposed > 100 Deaths > 10

10-108 33-95 56-97
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Table 4.3. Widows: average amounts per life, 1979-82 and 1991-94.

1979-82 1991-94
£559.87 £1,104.10

Table 4.4. Values of log likelihood and of ¥* for graduation of widows lives.

GM(0,2) GM(0,3) GM(1,2) GM(04) GM(1,3) GM(@22)

—Log likelihood  22,380.0 22,3798 22,3800 223792 223797 22,3799
v 438 429 439 412 434 43.4

Table 4.5. Values of log likelihood and of y” for graduation of widows
amounts.

GM(0,2)  GM(03) GM(,2) GM@O4) GM(1,3) GMQRD

—Log likelihood 16,999.3 16,998.7 16,999.3 16,997.3 16,996.9 16.998.1
X 182.7 175.2 182.8 171.7 170.4 171.9




Standard Tubles of Mortality based on the 1991-94 Experiences

Table 4.6. Widows, lives and amounts: statistics for graduations
of u, = GM(1,2).

Lives Amounts
Formula GM(1.,2) GM(L,2)
Values of parameters at optimum point:
1004, 0.02 0.018
T-ratio
b —3.795522 —3.921243
T-ratio —201.02 —-198.72
by 4.308854 4.444249
T-ratio 52.93 47.75
Sign test: p(pos) 0.7084 0.5000
Ruans test: p{runs) 0.1374 0.9373
K-S test: p(KS) 0.9953 0.5214
Serial correlation test:
T-ratio 1 2.13 —0.16
T-ratio 2 0.07 —0.46
T-ratio 3 —-1.03 —1.29
)(2 test:
e 439 181.44
Degrees of 48 43
freedom

X 0.6408 0.0000
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Table 4.7. Widows, lives and amounts: specimen values of
¢, and percentage standard errors.

Lives Armounts
Formula GM(1.2) GM(1,2)
Age 20 0.000515 0.000423
Percentage s.c. 1.12 110
Age 30 0.000947 0.000772
Percentage s.e. 1.44 1.46
Ape 40 0.001967 0.001619
Percentage s.e. 1.64 1.69
Age 50 0.004378 0.003676
Percentape s.e. 1.74 1.81
Age 60 0.010062 0.008662
Percentage s.e. 1.78 1.86
Age 70 0.023390 0.020687
Percentage s.e. 1.79 1.87
Age 80 0.054231 0.049329
Percentage s.e. 1.77 1.85
Age 90 0.123415 0.115548
Percentage s.e. 1.71 1.79
Age 100 0.267695 0.257996
Percentage s.e. £.55 1.64
Age 10 0.521593 0.515942

Percentage s.e. 1.23 1.30
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Table 4.8. Widows: ratios of values of ¢, in proposed tables; comparison of
lives and amounts (1991-94); comparison of both lives and amounts with the
projected rates for 1992, WL80C92 and WASNC92Z; and comparison of both

lives and amounts with the graduated rates for female pensioners 1991-94.

Age Amounts/Lives 1991-94/ 19994/ 1991-94 1991-94
1991-94 WLEOCY2 WARNCI2 Widows/ Widows/
Lives Amounts Pensioners Pensioners
Lives Amounts
20 0.8214 1.0533 1.2405 2.0276 2.0837
25 0.8161 1.4153 1.60538 27075 2,7537
30 0.8152 1.5423 1.7995 3.5074 3.5576
35 0.8176 1.4537 17048 4.0879 4.1939
40 0.8231 1.3336 1.5734 4.0809 4.2382
45 0.8306 1.2119 1.4423 3.5187 1.6601
50 0.8397 1.1086 1.3328 2.8010 2.8922
55 0.8499 1.0291 1.2438 2.1815 2.2294
60 (.860G9 1.G179 1.1680 1.7203 1.7446
65 0.8724 0.9844 1.0728 1.3969 14118
70 0.8844 0.9554 0.9892 1.1763 1.190%
75 0.8968 0.9298 09153 1.0303 1.0508
80 0.90%6 09072 0.8501 0.9400 09710
85 0.9228 08137 0.7932 0.8936 (.9397
90 0.9363 0.7723 0.7539 0.8846 0.95]2
95 0.9500 .7973 (1.8428 0.9097 1.0039
100 0.9638 (3.9062 0.9673 0.9672 1.0979
105 09771 0.9993 1.0749 1.0542 1.2317
110 0.9892 1.0648 1.149¢6 1.1624 1.3967

115 0.9986 1.1145 1.2010 1.2739 1.5702
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Figure 4.1. Values of g{x) for widows (lives and amounts) and female pensioners.
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Figure 4.2. Ratios of values of g(x) for amounts and lives tables for widows and
pensioners.
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Figure 4.3. Ratios of values of g(x) for widows 1991-94 to those for WL80C92 and
WABDCI2,
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Figure 4.4. Ratios of values of g(x) for widows 1991-94 to those for female pensioners.



5. TEMPORARY ASSLRANCES, MALES AND FEMALES

5.1  Introduction

5.1.1 From 1971 to 1987 the Bureau carried out separate investigations into the
mortality experience of level temporary and decreasing temporary assurances,
but after the 1979-82 graduation these were combined into a single investigation
for all temporary assurances. The investigation was originally only for male
lives, and in 1979—82 the number of female lives included in the investigation
was very small. The number of female lives is now significant and fully justifies
a separate investigation. In 197982 the Committee aggregated the data for
durations 1 to 4 {(durations 1-4) and kept duration 0 and durations 5 and over
(durations 5+) separate. The same has been done on this oceasion.

5.1.2 Table 5.1 shows, for 199194, the central exposed to risk and the number
of deaths for all ages for males and females, for durations 0, 1—4 and 5+, and,
for comparison, the corresponding numbers for males for 1979-82. For males
the exposure at durations 0 and 1-4 has fallen, though it has risen at durations
5-+. The net effect is an overall fall in the exposure, though the number of deaths
has risen. It may be that this is a feature of the data supplied by the contributing
offices, rather than of the term assurance market as a whole. The size of the
experience for females has now grown to a substantial fraction of that for males.
5.1.3 The data cover a wide range of adult ages, though with the peak exposure
in the thirties and forties of age. For both sexes the normal data runs out at about
age 90. However, for both sexes there are a few cases recorded, at all durations,
from age 100 to 105. These may well be errors, and in any event they have been
ignored in this graduation. The age range of the data (excluding the data at ages
over 99), the continuous age range within which the central exposed to risk is
greater than or equal to 100, and the continuous age range within which the
number of deaths is greater than or equal to 10 are shown in Table 5.2. There
are also isolated ages where the number of deaths exceeds nine, These are not
noted.

5.1.4  As for other investigations, it seems as if the data at age 10 is faulty, and
there is very little exposed to risk between ages 11 and 16, so the graduations
have been started at age 17. Otherwise the full age ranges as shown in Table
5.2 have been used.

3.2 Comparison with TME0 and with assured fives rates

5.2.1 The experience for males has been compared with the TM80 table (which
was based on the experience for 197982, and has rates for durations 0, 1-4 and
5+), and the experience for both sexes has been compared with the graduated
rates for permanent assurances for 1991-94 (comparing the experience for
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durations 1--4 with the graduated rates for duration 1, and the experience for
durations 5+ with the graduated rates for durations 2+). The results are as
shown in Table 5.3.

5.2.2 It 1s clear that for males the mortality rates have reduced considerably
since the 1979-82 experience, the period on the basis of which the TMZE0
rates were constructed. Inspection of the comparisons with the graduated
rates for permanent assurances for 1991-94 shows that:

(i) whereas the rates for the ultimate durations (D2+ for permanent assor-
ances) might be considered as fitting the experience for temporary assur-
ances (D5+4) for both sexes (100A/E = 97 and 96),

(i) the experiences for duration 0 for temporary assurances, for both sexes,
are distinctly lower than those for the permanent assurances, and

(i) the experience for durations 1—4 is conflicting, with 100A/E = 88 for
males and =120 for females, which may refiect more stringent underwrit-
ing criteria.

3.3 The experience for males

3.3.1 The experience for males, durations 5+, is considered first. The values of
the log likelihood and ¥* for selected GM(r,s) graduations are shown in Table
5.4, The results for all these formulae except GM((0,3) are fairly similar. The
GM(2,3) formula has rather the best shape, but the value of a, is positive, so
the values of g, do not decrease in the early twenties of age as one might
expect. A decision about which formula to use was therefore postponed until
the other duratjions had been considered.

5.3.2 The values of the log likelihood and x° for selected GM(r,s) graduations
for males, durations 1-4, are shown in Table 5.5. There is little to choose in
terms of the log likelihood between the higher-order formulae, but GM(2,3)
has the best overall shape. For example, although GM(0,4) has the ‘best’
values of the statistics shown, the values of ¢, are quite unsuitable at higher
ages, reaching a peak at too low a level of 0.042185 at age 87 and then falling
sharply.

5.3.3 The values of the log likelihood and x° for selected GM(r,s) graduations
for males, duration 0, are shown in Table 5.6. Again, there is little to choose
between the higher-order formulae, but for consistency with the other durations
a GM(2,3) formula was considered further.

3.3.4 When the graduated rates for the three durations, using the GM(2,3)
formulae for each, are compared, one can see uncomfortable features. These
are features of the graduation rather than the data. The values of g, cross
over at extreme ages; the rates for durations 14 are higher than those for
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durations 5+ below age 35; the rates for duration (0 are higher than those for
durations 5+ below age 23 and higher than those for durations 1-4 above
age 87. These are extreme ages, but there is no reason to suppose that these
cross-overs represent reality any better than the assumption that the rates lie
conformably with one another.

3.3.5 The experience at young ages needs to be considered in detail. Table 5.7
shows a summary of the experience for ages 17-24 and 25-29 at all three
duration groups. One can see that, although for all ages combined the
exposed to risk for durations 5+ is larger in total than that for durations 1-4
(see Table 5.1), at young ages the experience for durations 5-+ is relatively
small, so the experience for durations 0 and 1-4 is more ‘credible’. For these
lower durations the crude death rates for ages 25-29 are smaller than those
for ages 17—24. This indicates that falling mortality rates in the early twenties
of age, as are found in many other investigations, are more plausible than
rising meortality rates.

5.3.6 The graduation for durations 1—-4 was therefore chosen as the ‘datum’,
and those for durations 0 and 5+ were ‘arranged’ around it, by choosing suit-
able values of certain parameters, and then optimising for the others. The para-
meters found before modification and after modification in this way are shown
in Table 5.8. For both durations the values of 100a,, 1004, and b; were fixed,
and the values of 5, and b, were optimised. This brought the values of g, at
low ages and high ages for all three durations into conformity. The high
value of x° for durations 1-4 is unavoidable, since there are high values of z
(=(A — E}/+/E) at ages 35 and 56 (negative) and 36, 63, 67 and 68 (positive),
which no smooth graduatjon can get rid of.

5.3.7 Details of the usual statistics for the three graduations are shown in
Table 5.9 and values of g, at decennial ages are shown in Table 5.10.

3.4  The experience for females

54.1 We now consider the experience for females, looking first at durations
5+. The values of the log likelihood and of x2 for various GM(r.s) formulae
are shown in Table 5.11. There is not a great deal of difference between the
different formulae, but the GM(1,2) gradunation provides a satisfactory shape,
and satisfactory statistics, However, 1t produces rather low rates at low ages,
as discussed below.

5.4.2 The values of the log likelihood and of x* for various GM(r,s) formulae
for durations 1-4 are shown in Table 5.12. Excluding GM(0.2), the remainder
show rather similar statistics, and again GM(1,2) provides a satisfactory shape,
although the rates at low ages are also rather low. The values of g, for this
formula are generally around 90% of these for durations 2+, so this formula
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gives a good starting point. However, the value of x” is rather high. This can be
attributed to two ages, 50 and 65, for which the actual deaths are high relative to
those expected, and also relative to the actual deaths at neighbouring ages. [t is
possibie that these can be accounted for by the presence of duplicates, but this
has not been investigated.

5.4.3 The values of the log likelihood and of x* for various GM(r,s) formulae
for duration 0 are shown in Table 5.13. There were only 86 deaths and all
formulae from GMJ(0,2) upwards show similar results. This time the shape
produced by a GM(1,2) formula is not satistactory; the value of g, is negative,
and this makes the values of g, unreasonably low at lower ages. The values of x?
are remarkably low; although the sparse data fall into rather few cells, there are
still usually 14 cells; however, typically none of the values of z exceeds 1; the
experience conforms almost too clesely with the graduation; this is unusual.
5.4.4 Although the GM(1,2) graduations for durations 5+ and 1-4 would
have seemed satisfactory if they had stood alone, the values of ¢, at low ages
were low relative to those for the males, the female permanent assurances,
and ELT 15 females. Whilst this may be a genuine feature of the data, the
number of deaths is small and it seemed more satisfactory to adjust the para-
meters to increase the rates. This was done by choosing values of 1004, as
shown in Table 5.14, and then optimising the values of the other two para-
meters. Duration 0 was treated similarly.

5.4.5 Values of the parameters and selected statistics for the original and the
modified graduations for the three durations for females are shown in Table
5.14.

5.4.6 The usual graduation statistics and specimen values of g, for all three
durations are shown in Tables 5.15 and 5.16.

5.5 Comparisons

5.5.1 Comparisons of the values of ¢, in various ways are shown in Tables
5.17 to 5.20 and Figures 5.1 to 5.4.

5.5.2 Table 5.17 and Figure 5.1 show the ratios of the rates for successive
durations. Note that the rates “conform’ in the sense that the rates for duration
0 are below those for durations 1-4, which in turn are below those for durations
5+, for both sexes. However, the ratios are not constant. The relatively low level
of duration 0 for females might suggest that selection is more effective for them
than for males, but the data on which this observation is based are very few. Tt is
also possible that this feature is a reflection of fewer suicides and accidental
deaths or, perhaps, more mortgage related cases.

5.5.3 Table 5.18 and Figure 5.2 show the ratios of the rates for females to
those for males. Note that the rates for females duration { are noticeably low
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compared with those for males. Note also that the rates for females are well
below those for males at voung ages. Had the rates for females not been
increased, as described in 5.4.4, this effect would have been even more pro-
nounced.

5.5.4 Table 5.19 and Figure 5.3 show the ratios of the graduated rates for tem-
porary assurances for 1991-94 to those for permanent assurances, as discussed
in section 1 of this report (comparing durations 1—4 and 5+ for the former with
durations 1 and 2+ for the latter). Note that, in general, the rates for temporary
assurances are a little below those for permanent assurances, except at young
ages (say below age 40) and at high ages (say above 70). However, the rates
for temporary assurances females duration 0 are relatively low throughout,
and those for females durations 1-4 are relatively high.

5.5.5 Table 5.20 and Figure 5.4 show the ratios of the graduated rates for
1991-94 for temporary assurances. for males only, to the rates in the TM80
tables for temporary assurances based on the 1979-82 experience. Note that
the rates for 199194 are higher than those based on the data for 1979-82 at
younger ages (say below 35} and at higher ages (say above 65), but are lower
in between these ages.

5.6 The proposed tables

5.6.1 Values of g, for the proposed tables for temporary assurances are shown
in Appendix A in Table A3 for males and in Table A4 for females. All six sets of
rates are graphed in Figure 5.5.
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Table 5.1. Temporary assurances, males and females:
comparison of {central) exposed to risk and deaths for
1991-94 and for 197982, durations 0, 1-4 and 5+4.

1979 82 1991-94
Males
Duration 0
Central exposed 530,080.0 3432302
Deaths 507 397
Durations 1—4
Central exposed 1,679,654.0 1,076,950.8
Deaths 2,180 1.816
Durations 5+
Central exposed 2,038.825.5 2.629,063.5
Deaths 4,968 6,331
Females
Duration 0
Central exposed 233.720.8
Deaths 26
Durations 1-4
Central exposed 702,119.7
Deaths 614
Durations 5+
Central exposed 2,004.000.2
Deaths 1,299

Table 5.2. Temporary assurances, males and femailes: age ranges.

Range of data Exposed > 100 Deaths > 10

Males

Duration 0 10-85 17-72 4657

Durations 1-4 10-87 18 79 15 74

Durations 5— 10-91 21-80 -7
Females

Duration 0 10-95" 17-70 nong

Durations 1- 4 10-%0 18-R0 34-55

Durations 5+ 10- 91 22 78 34 69

*An isolated case at 95; the rest of the data ceases at age 87.
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Table 5.3. Temporary assurances: values of 100A/E when
experiences are compared with mortality tables shown.

TMB0 1991- 94 graduated rates for permanent
{for males only) assurances (males and females) for
durations 0, | and 2+ respectively.

Maules
Duration 86 87
Durations 14 2 88
Durations 5+ 70 97
Females
Duration 0 78
Durations 1-4 120
Durations 5+ 96

Table 5.4. Temporary assurances, males: values of log likelihood and of x*
for graduation of experience for durations 5+.

GM{0,3)  GM{1.2) OM{04) GM(L,}) GM22  GMEH

—Log likeihood 444939  44.488.1 444870 444875 444877 44,4874
¥ 743 59.3 60.9 61.1 58.7 61.3

Table 5.5. Temporary assurances, males: values of log likelihood and of x*
for graduation of experience for durations 1-4.

GM(0.3) GM(.2) GM{©04) GM(1,3) GM{27) GM{2D

—Log likelihood ~ 12,565,1 12,557.1 12,550.1 12,553.2 12,5523 12,552.3
X 96.3 82.1 789 72.8 723 72.1
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Table 5.6. Temporary assurances, males: values of log likelihood and of y*
for graduation of experience for duration 0,

GM(0,3)  GM(12) GMO4) GM(L3) GM22  GME2.3

—Log likelihood 29098 2.909.1 2,908.9 2,909.0 2.908.7 2.908.4
e 40.2 39.5 8.5 39.1 36.7 36.0

Table 5.7. Temporary assurances, males: basic data for ages 17-29,
durations 0, 1-4 and 5+.

Duration 0 Durations 1-4 Durations 5+

Apes 17-24

Exposed 10 risk 20,281 20,0059 2,624.1

Deaths 10 20 4]

Crude 2, 0.000493 0.000687 0.0
Ages 25-29

Exposed to risk 43,703 103,943.7 29,974.1

Deaths 15 61 16

Crude g, 0.000343 0.000587 0.000534
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Table 5.8. Temporary assurances, males: values of parameters for
eraduations using GM(2,3) formulae before and after moedification,
durations 0, 1-4 and 5+.

Duration 0 Durations 1- 4 Durations 5—

Before modification

100a, —0.121308 —0.113910 0.058200
1000, 0.057816 —0.173839 0.023011
b —2.937319 —4.170362 —4,262635
b, 4.579830 4.745634 5970317
bs 1.429532 —0.119740 —0.490863
—Log likelihcod 2.908.36 12,552.3 44,487 44
X 36.00 72.07 61.25
After modification

100, -0.12 unchanged —0.10
100a; —.17 —0.17
by —4.415430 —3.851692
by 4486721 5.433870
By —0.12 —0.12
—2Log likelihood 2911.73 44.490.43

¥ 43.40 67.57
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Table 5.9. Temporary assurances, males, durations 0, 1-4 and 5+ statistics
for graduations of u, = GM(2,3).

Duration: 0 1-4 5+
Ages used 17-85 17-R7 17-91
Values of parameters at optimum point:

100w, ~0.12 —-0.113910 —-0.10
T-ratio —{.54

100, --0.17 —-(.173839 —{117
T-ratio —0.90

b —4.415430 —4.170362 —3.851692
T-ratio —48.00 —3.45 —166.20
by 4.486721 4.745634 5433870
T-ratio 20.83 11.06 81.24
By ~0.12 —0.119740 —0.12
T-ratio —0.11

Sign test: p{pos) 0.6170 0.7478 0.8251
Runs test: p(runs) 0.6209 0.4620 0.4806
K-S test: p(KS) 0.8322 1.9902 0.9462
Serial correlation 1esi:

T-ratio 1 018 -0.16 -1.27
T-ratio 2 1.14 —0.68 —0.41
T-ratio 3 ~{.36 —0.54 1.18
x2 test:

¥ 43.40 72.07 67.57
Degrees of freedom 40 51 51

PO’ 0.3284 0.0276 0.0600
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Tabie 5.10. Temporary assurances, males, durations 0, 1-4 and
5+ specimen values of g, and percentage standard errors for
graduations of g, = GM(2,3).

Duration: 0 -4 5+

Ape 20 0.000610 0.000707 0.000770
Percentage s.e. 1.85 473.33 0.25
Age 30 1.000482 0.000587 0.000625
Percentage s.e. 6.27 246.14 1.01
Age 40 0.000691 0.000861 0.000896
Percentage s.c. 11.45 92.57 223
Age 50 0.001746 0.002175 0.002436
Percentage s.e. 11.64 22.68 2.5%
Age 60 0.004874 0.006181 0.007754
Percentage s.e. 10.49 6.08 2.43
Age 70 0.012959 0.016962 0.023992
Percentage s.c. 9.68 534 231
Age 80 0.032517 0.04179 0.070274
Percentage 5.2, 9.1% 16.99 2.20
Age 90 0.077367 0.108844 0.190948
Percentage s.e. 8.76 45.01 2.03
Age 100 0.173276 0.248635 0.451695
Percentage s.c. 817 76.38 1.64
Age 110 0.355042 0.499781 0.811264
Percentage s.e. 712 66.09 0.87

Table 5.11. Temporary assurances, females: values of log likelihood and of x*
for graduation of experience for durations 5+.

GM(0,2)  GM(03) GM(1,2)  GM(@04) GM1.3) GM22)

—Log likelihood ~ 9,464.9 9.464.8 9,464.7 9,462.0 9,462.4 9,463.4
e 519 52.1 527 47.6 48.5 50.1
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Table 5.12. Temporary assurances, females: values of log likelihood and of ¥
for graduation of experience for durations 1-4.

GM(0,2) GM(0,3) GM(1,2) GM(0.4) GM(L,3) GM(2,2)

—Log likelihood ~ 4.526.7 4,526.6 4,526.5 4,526.2 4,526.4 4,526.5
X B7.5 75.1 74.3 73.6 741 74.1

Table 5.13. Temporary assurances, females: values of log likelihood and of y?
for graduation of experience for duration 0.

GM(U,2)  GMEO,3)  GM(,2)  GM04)  GM(1,3)  GM(@22

—Log likelihood 709.1 709.1 709.1 709.1 709.1 709.1
X 4.1 4.1 42 42 42 4.1

Table 5.14. Temporary assurances, females: values of parameters for
graduations using GM(1,2) formulae before and after modification,
durations 0, 1-4 and 5+.

Duration 0 Durations 14 Durations 5+

Before modification

100q, —0.001102 0.002597 0.003781
by - 5171077 —-4.489519 —4.390281
b, 4.760423 4 876327 4.922720
—Log iikelihood 709.1 4,526.5 9.464.7
¥ 4.2 74.3 527
After modification

100z, 0.008 0.012 0.018
by —5.082158 —4.462904 —4.352028
by 5.493452 5.240908 5.347124
7’I.og likelihood 7104 4.528.4 9.467.4

X 7.9 85.4 36.9
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Table 3.15. Temporary assuranceas, females, durations 0, 1-4 and 5+:

statistics for graduations of p, = GM(1,2).

Duration: 0 1-4 3+
Ages used 17-93 17-91 17-91
Values of parameters at optimum point:

100, 0.008 0.012 0.018
T-ratio

o —5.082158 —4.462904 —4.352028
T-ratio —23.6 —61.7 -71.8
b 5.493452 5.240908 5.347124
T-ratio 10.9 30.56 36.0
Sign test: p(pos) 0.150% 0.2950 0.7121
Runs test: p(runs) 0.0949 0.5251 0.7238
K-8 test: p(KS) 0.9373 0.9206 0.7738
Serial correlation test:

T-ratio t 1.01 1.09 —{.54
T-ratio 2 —0.91 0.14 —0.44
T-ratio 3 —1.46 0.88 1.52
XE test:

¥ 7.86 85.44 56.89
Degrees of freedom 11 51 47
(%) 0.7261 0.0018 0.1529
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Table 5.16. Temporary assurances, females, durations 0, 1—4 and
3+: specimen values of ¢, and percentage standard errors for
graduations of u, = GM(1,2).

Duration: 0 14 5—

Age 20 0.000107 0.000184 (.000245
Percentage s.¢. 573 2.56 1.62
Agc 30 0.000161 8000304 0.000369
Percentage s.e. 11.43 4.44 314
Age 40 0.000323 0.000643 0.000729
Percentage s.c. 17.09 597 4.62
Age 50 0.00080% 0.001613 0.001780
Pereentage s.e. 20.46 6.79 3.51
Age 60 0.002264 0.004372 0004834
Percentage s.e. 21.89 Tz 5.89
Age 70 0.006618 0.012200 0.013680
Percentage s.e. 22.36 7.22 6.01
Age B0 0.019368 0.034193 0.039009
Percentage s.c. 2236 7.18 5.99
Age 90 0.057417 0.094273 0.109163
Percenlage s.e. 21,86 6.96 577
Age 100 0.162429 0.245893 0.285707
Percentage s.e. 20.40 6.33 514
Age 110 0.412353 0.552823 0.624691

Percentage s.e. 16.46 4.74 359
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Table 5.17. Temporary assurances: ratios of values of g, in proposed tables:
comparison of durations.

Males Females
Age Duration 0/ Durations 1-4/ Duration 0f Durations 1-4/
Durations 1-4 Durations 5+ Durations 1-4 Durations 5+
20 0.8628 0.9182 0.5815 0.7510
25 0.8417 (4.,9239 .554¢ {7897
30 0.8211 0.9392 0.5296 0.8238
35 0.8071 0.9586 0.5116 0.8566
40 0.8026 0.9609 0.5023 0.8820
45 0.8044 0.9355 0.4990 (1.8988
50 0.8028 0.8929 0.5009 0.9062
55 0.7975 0.8452 0.5080 4.9075
60 0.7885 0.7971 0.5178 0.9044
fi5 0.7771 0.7509 0.5295 0.8988
0 0.7640 0.7070 0.5425 0.8918
75 0.7501 0.6660 0.5567 0.8842
80 0.7360 0.6287 0.5723 0.8765
%5 07220 0.3961 .5893 0.8694

90 0.7108 0.5700 0.6091 0.8636
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Table 5.18. Temporary assurances; ratios of values of ¢, in proposed tables:
comparison of sexes.

Duration 0 Durations 1 4 Durations 5+
Age Females/Males Females/Males Females/Males
20 0.1754 0.2603 0.3182
25 0.2438 0.3700 0.4328
30 0.3340 0.5179 0.5904
35 0.4207 0.6636 07426
40 0.4674 0.7468 0.8136
45 0.4722 0.7612 0.7922
50 0.4628 0.7416 0.7307
35 0.4583 0.7195 0.6701
60 0.4645 0.7073 0.6234
65 0.4820 0.7074 0.5910
70 0.5107 0.7193 0.5702
73 0.5505 0.7417 0.5587
80 0.6018 0.7740 0.5551
83 0.6653 (.8156 0.5392
90 0.7421 0.8661 0.5717
95 0.3949
100 0.6325
105 1.6896
110 0.7700

115 0.8674
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Table 5.19. Ratios of values of ¢, in proposed tables for temporary
assurances to those in corresponding tables for
permanent assurances for 1991-94.

Males Females

Age Duration 0 Durations 1-4/ Durations 5+/ Duration O Durations 1-4/ Durations 5+/

Daration 1 Durations 2+ Duration 1 Durations 2+
20 1.4353 1.3068 1.3230 0.8560 1.2267 1.2694
25 1.1977 1.1614 1.1837 0.8194 1.1865 1.1694
30 1.0126 1.0520 1.0593 0.7854 1.1515 1.0885
35 0.9064 0.9954 0.9811 0.7666 1.1316 1.0203
40 0.8769 0.9707 0.9562 0.761% 1.1340 0.9759
45 0.8834 0.9408 0.9625 0.7684 1.1527 0.9514
50 0.8838 0.8936 09713 {1.7845 1.1826 0.9438
55 0.8714 0.8409 0.9714 0.8088 1.2188 (.94460
60 0.8441 0.7965 0.9666 0.8382 1.2607 0.9557
as 0.8118 0.7693 0.9636 0.8709 1.3067 0.9656
70 0.7815 0.7637 0.9681 0.9063 1.3556 0.9865
75 0.7572 0.7833 (.9840 0.9440 1.4062 1.0052
80 0.7418 0.8323 1.0140 0.9835 1.4576 1.0250
a5 0.7370 0.9170 1.0599 1.0244 1.5080 1.0451
90 0.7440 1.0463 i.1216 1.0662 1.5549 1.0647
95 1.1954 1.0824
100 1.2706 1.0962
105 1.3263 1.1025
110 1.3345 19966

115 1.2793 1.0749
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Table 5.20. Ratios of values of g, in proposed tables for
temporary assurances 1991-94, for males, to those in the
TMS80 tables.

Age Males
Duration 0 Durations 1-4 Durations 5+
20 1.1402 1.0584 0.9935
25 1,3223 1.2581 1.1185
30 1.3098 1.2789 . 1.1510
35 1.0806 1.1002 1.0903
40 0.8158 0.8849 0.8750
45 0.7174 0.7251 0.7168
30 0.7287 0.7066 0.6534
35 0.8094 0.7357 0.6309
60 0.5455 0.7949 0.6793
65 1.1258 0.8772 0.7292
70 1.2349 (1.9798 (.7957
75 1.3611 £.1017 0.8762
&0 1.5033 1.2426 0.9684
85 1.6594 1.4012 1.0694
90 1.82a7 1.5744 1.1736
5 1.2710
100 1.3451
105 1.3740
110 1.3385

115 1.2420
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Figure 5.2. Ratios comparing values of g, for females and males.
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Figure 5.3. Ratios comparing values of g, for temporary assurances 1991-94 with those
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Figure 5.4. Ratios comparing values of ¢, for temporary assurances, males, 1991-94 with
TMS0.
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Figure 5.5. Temporary assurances, 1991-94, values of ¢, for males and females, dura-
tions 0, 1-4 and 5+.



6. PROJECTION FACTORS FOR MORTALITY IMPROVEMENT

6.1  Introduction

6.1.1 In C.M.LR. 16, 127-129 (1998), the Committee published details of its
proposed new tables for life office pensioners. These tables are based on the
experiences of normal retirals {(i.e. persons who retired at or after the normal
retirement age for their scheme) during the 1991-94 quadrennium. For each
sex there are separate tables based on the experiences of lives and of amounts.
For each of the lives tables the value of ¢, applies on average to a life attaining
age x in the middle of 1992 and gives the probability of death before the
attainment of age x + 1 in the middle of 1993. The ‘base’ year for these tables
is thus 1992. Accordingly, the tables for male lives and female lives are
denoted by PML92Base and PFL92Base respectively. The corresponding
tables based on the amounts experiences are denoted by PMA9S2Base and
PFA92Base.

6.1.2 When publishing the “80” Series of tables, based on the experiences
of the 1979-82 quadrennium, the Committee was of the view that it would
be imprudent not to incorporate into the new tables for pensioners, annuitants,
and widows an allowance for projected improvements in mortality with
the passage of time. Analysis of recent trends in the mortality of pensioners
confirms that such an allowance is again essential for most practical
purposes.

6.2 Observed improvements in the mortaiity of life office pensioners

6.2.1 It is of interest to consider the trends in pensioners’ mortality since the
setting up by the Bureau of the relevant investigations. For the lives investiga-
tions the first quadrennium for which data are available is 1955-58; for
amounts it is 1959-62. Tables 6.4, 6.5, 6.6, and 6.7 show the values of the
100A/E ratios (i.e. actual deaths as a percentage of those expected), where
for each sex a single comparison is used throughout a 40-year period (1955~
1994). For males (both lives and amounts) the comparison basis is the
PMASGC10 table. For females (both lives and amounts) it is the PEFAS0CI10
table. Over the years, of course, different comparison bases have been used
by the Committee. When, however, a comparison basis was changed, for at
least one quadrennium the values of 100A/E were always given both on the
previous basis and on the new basis. These two sets of ratios relating to a
single quadrennium permit the calculation of ‘bridging factors’ which in
turn allow all the earlier comparisons to be revised to the most recent basis,
(Although an element of approximation is necessarily inherent in the use of
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bridging factors, any errors are likely to be very small and of little practical
consequence.)

6.2.2 For the first two quadrennia of the pensioners’ investigations the data
were insufficient to permit meaningful analyses over the age range 91 to 93,
even for males alone. In addition, the initial smallness of the relevant experi-
ences meant that for females analyses above age 85 were feasible only for the
1975-78 and subsequent quadrennia.

6.2.3 The existence of a single comparison basis for each experience enables
the crude rates of mortality (for each quinary age group) in the 1967-70 and
subsequent quadrennia to be expressed as a percentage of the corresponding
rate in the 196366 quadrennium. The results of these calculations are shown
in Tables 6.8, 6.9, 6.10 and 6.11.

6.2.4 From these tables we may derive the values shown in Table 6.1. Thus, for
example, we see that for the 61-65 age group in the male lives experience the
crude mortality rate in the 1975-78 quadrennium was 79% of the correspond-
ing rate in the 1959-62 quadrennium. Similarly, for the same age group the
crude rate for the 1991-94 quadrennium was 65% of that for the period 16
years previously. By combining these figures we see that for the age group
6165 the crude rate of mortality over the period 1991-94 was 51% of the
corresponding crude rate for the period 1959-62.

6.2.5 Table 6.2 shows the corresponding ratios for the female investigations.
6.2.6 For males a clear pattern emerges from these figures, Within each age
group a more rapid rate of improvement in mortality has occurred in recent
vears than in the more distant past. Improvements in mortality for amounts
are significantly greater than for lives. For both lives and amounts the rate of
mortality improvement decreases as age increases.

6.2.7 For females, in contrast, no clear pattern can be seen. In general, for
both lives and amounts, a slower rate of improvement in mortality has occurred
in recent years, but this i1s not true at all ages. Some age groups show a more
rapid mortality improvement for amounis than for lives, but for other age
groups the opposite is true.

6.2.8 Figure 6.1 illustrates the reductions in overall mortality for each of the
four experiences since the 1963-66 quadrennium. (For male amounts, for
example, the total number of deaths in 1963—66 was 162% of the number
expected and in 1991-94 it was 98% of the number expected {on the same
basis — see Table 6.5). Thus, the overall rate of mortality in 1991-94 was in
some sense 60.5% of its value 28 years previously.) This comparison is, of
course, influenced by differences in the age distributions of the two experiences.
Accordingly, it is desirable to consider the trends in mortality improvement for
specific age groups. Figure 6.2 illustrates the position for the male amounts
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experience. Tt shows, for example, that over the 28 vear period the mortality rate
for the 66—70 age group fell by more than 50%, while for the 76—80 age group it
fell by more than 30%.

6.2.9 Figure 6.3 illustrates the corresponding reductions in mortality for the
female amounts experience.

6.2.10 For malegs the improvements in mortality in recent years have been
greater than those implied by the reduction factors recommended by the
Committee in conjunction with the “80” Series of tables. That this is so is
demonstrated by Figure 6.4, which for each year of the period 1983-94
expresses the actual number of deaths as a percentage of the number expected
using the “80” Series projected mortality rates. For the female experiences, in
contrast, significant “swings” occur from year to year and there is no clear
pattern. This suggests that the female experiences are in some way unusual.
6.2.11 The experiences for the six most recent years for which data are avail-
able are illustrated in Table 6.13. Although not as marked as in previous years,
this experience illustrates the fluctuating nature of the female experience.

6.3 Allowance for improving mortality

6.3.1 In the light of the above observations, the Committee considers it
essential when publishing its new tables for pensioners, immediate annuitants,
retirement annuitants, and widows also to publish projection factors to allow
for improvements in mortality with the passage of time. As far as possible,
the factors should reflect recent trends. In practice the rates at which mortality
is improving vary from one experience to another. The Committee has given
some thought as to the extent to which this feature should be reflected in its
proposed projection factors. On the one hand it is desirable to reflect as far
as possible the likely trends in the observed experiences. On the other hand it
is desirable to adopt a relatively simple model which avoids obvious anomalies,
(For example, it is questionable whether one could justify a mortality improve-
ment model which leads at some future time to lower rates of mortality for
males than for females or for lives than for amounts.) Taking all factors into
consideration, the Committee is now of the view that for practical purposes
the same set of projection factors should be used in conjunction with each of
the new tables for pensioners, immediate annuitants, retirement annuitants,
and widows.

6.3.2 The Committee’s initial thoughts on this matter were presented to the
profession at a seminar in London in December 1998, Some speakers agreed
with the Committee’s proposals while others pointed to the experience
of recent years and suggested that more rapid improvements in mortality
should be assumed. Having considered both these comments and subsequently
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available data relating to the period 1992-97, the Committee has decided to
issue revised projection factors, which incorporate more rapid improvement
in the early years than was previously envisaged. The revised factors are
based on the experiences of the five most recent quadrennia (i.e. 1975-78 to
1991-94). In recommending that a single set of improvement factors be used
for all experiences (and, in each case, for males and females, lives and amounts,
where relevant) the Committee recognises that it may possibly be overstating
the future improvement in female mortality. Given, however, that the female
experience has such unusual features, that it is difficult to know how much
weight to give to it, and that one should probably err on the side of caution,
the Commuttee feels that the recommended projection factors are reasonable
for most practical purposes.

6.3.3 The model adopted to allow for mortality improvement is essentially the
same as that described in §4.3 of C.AL.L.R. 10 (1990). At each age the rate of
mortality is assumed to decrease exponentially to a limiting value. With the
new factors, however, the speed of convergence to the limit depends on age
(in contrast to the projection factors adopied for the “B0” Series).

6.3.4 Measure time in years from 1992, and for t = 0, 1, 2, ... for each experi-
ence let g, , denote the rate of mortality (i.e. “g,”) for a life attaining age x in
calendar year 1992 + «. (Similarly for the immediate annuitants let g, be the
select rate of mortality (i.e. “gy”) for a life newly selected at exact age x in
year 1992 + 1) For each experience g, is the value of g, in the relevant new
‘base’ table while ¢, is the value of ¢- in the new annuitants table.

6.3.5 It is assumed that

Qus = Gop-RF(x, 1}
where
s
qdx0

is the “reduction factor” for age x and time ¢,
For immediate annuitants the select rate of mortality in calendar year
1992 4 ¢ is

RF(x,1) =

Gixr = G 0-RF{x, 1)

6.3.6 The reduction factor RF(x,1) is defined in terms of two subsidiary
functions, o{x) and f(x}. It is assumed that g, ... the long-term rate of mortality
at age x, will be e(x) times the base rate (i.e. the rate in 1992). In addition, it
is assumed that a fraction f(x) of the total fall in the rate of mortality at age
X (L€ gyo — Gxne) Will 0cur in the first 20 years,
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6.3.7 Both a(x) and f(x} are linear functions of age for 60 < x < 110. For
x < 60 and for x > 110 each function is constant, taking the appropriate
values to ensure continuity.

6.3.8 Somewhat arbitrarily the value of (110} is taken as L. (The financial
consequences of this choice are of very little significance.) Subject to this
single constraint the linear functions a(x) and f(x) were determined to provide
a clearly-defined ‘best fit" to the observed mortality improvements over the
20-year period 1975-94. A further technical adjustment was made so that the
finally-adepted projection factors have 1992 as their base year.

6.3.9 The reduction factor recommended for all experiences is

RE(x,8) = a(x) + [1 = a()].[1 = f(x)}

with
c x < 60
a(x) = 1+(lfc).(x—_5011—0) 60 < x < 110
1 x> 110
and
h x < 60
1) = (llofx).hsg (x — 60).k 60 < x < 110
k x> 110

where ¢ = 0.13, A = 0.55, and & = 0.29.

These values of ¢, #, and k are derived from the adjusted ‘best fit’ procedure
described in outline above.
6.3.10 Specimen reduction factors are given in Table 6.12.
6.3.11 One simple measure of the effect of improving mortality is obtained by
considering how the expectation of life at a given age increases with the passage
of time. Table 6.3 shows the values of &, (for x = 60, 70, 80) on the PMA92Base
and PFAQ2Base tables and at various future times on both a ‘true’ and a calen-
dar year basis.
6.3.12 1t is important to appreciate that the expectations of life reflected in
Table 6.3 apply to no one individual, but simply reflect 1992 levels of mortality.
For the amounts tables, Figures 6.5 and 6.6 show how, when allowance is made
for improving mortality, the ‘true’ expectation of life at any age increases as the
time of attainment of that age moves into the future. Thus, for example, for the
male amounts table the ‘true’ value of &, for a life attaining age 60 in 1992 is
around 1.8 years more than the value of 21.2 derived from the base table
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while for a life attaining age 60 in the year 2000 (i.e. time r = 8) the value of &g is
nearly 2.5 years more than the corresponding base table value. These simple
observations are not without financial significance!

Table 6.1. Life office pensioners, males: ratios of crude mortality
rates in two sets of quadrennia, each 16 years apart.

1975-78 1991-94

1959-62 1975--78
Age group Lives Amounts Lives Amounts
61--65 19 .82 65 49
66-70 .88 .83 .65 .56
T1-75 99 94 .69 .63
T6-80 99 97 75 .09
81-85 .83 .74
All ages 94 92 73 .65

Naote: The ratios for “all ages’ relate to the age range 51-100. At the oldest ages ratios
are not available for the 1975-78 / 1959-62 comparison.

Table 6.2. Life office pensioners, females: ratios of crude mortality
rates in two sets of quadrenma, each 16 years apart.

1975-78 1991-94

1959-62 1975- 78
Age group Lives Amounts Lives Amounts
61-65 16 .58 84 91
66—70 .88 87 85 7t
71-75 78 84 .84 .89
7680 .86 10
&1-85 83 .75
All ages 81 78 81 77

Note: The ratios for “all ages” relate to the age range 51- 100, At the oldest ages ratios
are not available for the 1975-78 / 1959-62 comparison.
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Table 6.3a. Expectation of life (€,), males: calendar year bases.

Age x PMA92Base PMAS2C2010 PMAS2C2030
60 21.2 235
70 13.2 14.9
30 7.4 8.4

Table 6.3b. Expectation of life (£,), females: calendar year bases.

Age x PFA92Base PFA92C2010 PFAS2C2030
60 24.2 20.5 28.1
70 16.0 17.7 19.0
80 9.7 10.7 11.5

Table 6.3c. Expectation of life {(é,), males: ‘true’ (i.e. year of use} bases.

Age x PMA2U1992 PMA92U2000 PMAZ2U2010
60 230 239 248
70 14.0 14.7 15.5
80 77 8.1 8.5

Table 6.3d. Expectation of life (€,), fernales: ‘true” (i.e. year of use) bases.

Age x PFAS2U1992 PFAS2U2000 PFAS2U2010
o0 26.1 26.9 27.8
70 16.9 17.7 18.5

80 10.0 10.5 11.0




Table 6.4, Life office pensioners, male lives, retirements at or after normal pension age:
100 A/E ratios where for each quadrennium the comparison basis is PMAS(CI10,

Quadrennivm

Age group 1955-58 193962 1963-66  1967-70  1971-74 1975 78  1979-82  1983-8&  1987-90  1991-94
51-55 289 333 203
5660 226 197 181
61-65 350 27 289 257 235 213 206 175 166 138
66 70 241 222 217 211 202 196 176 156 140 127
71-75 196 183 181 183 181 181 165 145 138 124
76-80 165 161 161 153 157 159 151 137 129 120
81 -85 147 135 143 134 137 130 122 116
86-90 139 124 128 132 126 123 114 111
Y1-95 114 126 124 115 i5 112 109 106
96100 109 96 88
All ages 184 172 168 162 162 161 151 138 127 118
Total deaths 11,320 18,9411 30,969 45,8631 63.481" 76,907 85,4261 84,267 74,842 63,558
MNotes:

* denotes an age group with fewer than 10 actual deaths,

T indicates that the total deaths and the “all ages” 100 A/E ratios include a small number of cases outwith the 51 - 100 age group.
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Table 6.5. Life office pensioners, male amounts, retirements at or after normal pension age:
100 A/E ratios where for each quadrennium the comparison basis is PMAS0OC10.

Quadrennium

Age group 1959-62 1963 66 1967-70 197174 1975-78 1979-82 198386 1987-90 1991 94
51-55 210 207 80
56-60 259 66 101
61-65 233 250 227 218 190 159 153 117 94
66-70 201 198 179 174 167 143 125 107 93
71 75 163 159 160 159 154 140 17 1t 97
76-80 145 139 137 141 141 127 117 106 97
81-85 140 129 133 136 127 119 103 100
86 90 139 119 120 125 125 116 110 118
91-95 114 122 229 111 114 117 105 106
96— 100 114 104 89
All ages 164 162 155 154 151 135 121 108 98
Total deaths 1,809" 3,382 5.758F 5,004 13,595" 20021° 28,672 37,372 46,096
Notes:

The total deaths arc shown in units of £1,000.
T indicates that the total deaths and the “all ages” 100 AJE ratios include a small number of cases outwith the 51-100 age group.
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Table 6.6. Life office pensioners, female lives, retirements at or after normal pension age:
100 A/E ratios where for each quadrennium the comparison basis is PFARQICIQ.

Quadrennium
Age group 1955 58 1959-62  1963-66  1967-70 1971 74  1975-78  1979-82  1983-86  [987-90  1991-94
51-35 357 267" 3217
5660 356 224 194 278 13 278 269 177 201 218
61-65 270 253 231 207 205 193 189 191 179 162
66-70 199 211 203 205 185 185 175 164 168 158
775 185 216 184 181 170 168 156 143 152 141
76-80 163 147 157 144 139 130 128 124
81-85 139 135 137 141 £37 122 117 117
86-90 134 132 118 115 108
91-95 138 134 134 120 17
96100 120 127 121
All ages 187 191 169 t62 157 154 148 136 132 124
Total deaths 588 1,324 2,3221 3,828 5,791 8.086" 10,536 12,2686 13,124 13,246

Notes:

* denotes an age group with fewer than 10 actual deaths.

1 indicates that the total deaths and the “all ages™ 100 A/E ratios include a small number of cases outwith the 51-100 age group.
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Table 6.7. Life office pensioners, female amounts, retirements at or after normal pension age:
100 A/E ratios where for each quadrenaium the comparison basis is PEASOCI0.

Quadrennium

Age group 195962 1963-66 1967-70 1971-74 1975-7% 1979-82 1983-86 1987-90 1991-94
51-35 221 926 306
36 60 199 163 288 260 288 224 132 130 123
61 -65 273 194 180 199 158 168 171 166 143
66—70 199 188 189 173 173 148 135 132 123
7i-75 179 180 153 178 151 140 127 123 134
76-80 151 153 14% 141 126 114 121 99
81 -85 147 142 149 139 126 103 110 104
86-90 153 133 119 113 101
91-95 144 124 138 130 17
96-100 142 128 129
All ages 193 162 159 162 151 140 127 127 117
Total deaths 67" 1301 255 490" 840" 1,446 2,470 4,177 5,598
Notes:

The total deaths are shown in units of £1,000.
" indicales that the total deaths and the “all ages™ 100 A/E ratios include 4 small number of cases outwith the 51-100 age group.
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Table 6.8. Life office pensioners, male lives: mortality rates as a percentage of values
in the quadrennium 1963-66.

Quadrennium
Age group 1963—-66 1967-70 1971-74 197578 1979-82 198386 1987-90 1991-94
61 65 100 89 81 74 71 61 57 48
H6-70 100 97 93 90 &1 72 65 59
71-75 100 101 100 100 9l 80 76 69
76 80 100 05 98 99 94 85 80 75
#1-85 100 92 98 95 93 o 83 79
86—90 100 90 92 95 a1 89 §2 &0
91-95 100 111 108 101 101 98 96 93

001
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Table 6.9. Life office pensioners, male amounts: mortality rates as a percentage of values
in the quadrennium 1963- 66.

Quadrennim
Age group 1963-66 1967-70 1971-74 1975-78 1979-82 1983-86 1987 90 i991-94
61-63 100 N 88 76 64 a1 47 38
66-70 160 91 88 84 72 63 54 47
71-75% 100 101 100 97 88 74 70 61
T6-80 100 98 101 101 91 84 76 : 0
81-85 100 G2 95 97 21 85 74 72
86-90 100 86 87 90 90 84 79 85
91-95 160 167 261 93 100 103 92 a3
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Table 6.10. Life office pensioners, female lives; mortality rates as a percentage of values
in the quadrennium 1963-66.

Quadrennium

Age group 196366 1967-70 1971-74 {975-78 1979-82 [983-86 1987-90 1991-94
61-65 100 90 39 83 82 83 78 70
66-70 100 101 92 92 87 81 83 78
71-175 100 98 93 92 83 78 83 77
76 80 100 o1 96 89 86 80 79 76
81-85 100 98 99 102 99 88 84 84

201
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Table 6.11. Life office pensioners, female amounts: mortality rates as a percentage of values in the
quadrennium 1963—66.

Quadrennium

Age group 1963 - 66 196770 1971-74 1975-74 1979-82 1983-86 198790 1991-94
61-65 100 93 103 8l 87 88 86 74
66 70 100 101 92 92 79 72 70 66
71-75 100 85 99 84 78 71 68 74
76-80 100 162 99 94 84 76 80 06
81-85 100 97 101 95 86 70 75 7

sooundg ps— 66T YT U0 pasng AINDLIORY o $a1qv [ paopums

€01



Table 6.12. Reduction factors x 1000 with 1992 as the base year: males and females, lives and amounts,

Time f in years, measured from 1992

Age x 4 8 12 16 20 24 28 32 36 40
60 872 762 669 589 522 464 414 372 337 306
65 892 799 718 649 590 538 494 456 423 394
70 910 832 704 705 653 608 569 535 505 479
73 927 863 806 756 713 674 640 610 584 561
80 942 890 844 803 767 735 706 681 658 638
85 955 915 879 846 817 791 768 747 728 711
90 967 937 910 885 863 843 825 508 793 780
95 977 956 937 920 904 889 876 864 853 843

100 986 973 961 950 940 931 923 als 908 901
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Table 6.13. Life office pensioners, all ages: values of 100 A/E for calendar years 1992 to 1997 using the base
morlality tables published in C.M.1.R. 16, projected to the relevant year using the reduction factors described in
6.3.6, as the comparison basis.

Jo sajqo [ paopumg

Ycar Male Amounts Males Lives Female Amounts Female Lives
1992 101 101 109 107
1993 99 102 93 95
1994 97 98 1060 95
1995 104 98 94 100
1996 98 95 96 96
1997 96 93 93 99
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110

100

90

80 | - N——
Female lives \ T~ ~
70 S — —— Female amounts
- Male lives
—— Male amounts

60 — T T T T
1963-66 1967-70 1971-74  1975-78  1979-82  1983-86 1987-90 1991-94

Quadrennium

Figure 6.1. Life office pensioners, all ages: 100A/E as a percentage of the value for 1963—
66: comparison basis PMAS0OC10 for males. PFA80CIO for females: compare with
Tables 6.4, 6.5, 6.6 and 6.7.

70 = T i
\ ~ all ages

5 +——— S . ~

40 . | —_— -
1963-66 1967-70 1971-74 197578 1979-82 1983-86 1987-90  1991-94

Quadrennium

Figure 6.2, Life office pensioners, male amounts: 100A/E as a percentage of the value for
1963-66: comparison basis PMAS0OCI0.
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‘ \/ —61-65
\ /\ ~—71-75
80 = Ny —8§1-85

all ages

70— -

60 T T T T T T |
1963-66 1967-70 1971-74 1975-78 1979-82 1983-86 1987-90 1991-94

Quadrennium

Figure 6.3. Life office pensioners, female amounts: 100A/E as a percentage of the value
for 1963-66: comparison basis PFAS0OCIO0.

115
110 —
105 S
100 | —
| \
95 SRS
: ™~
AN ~

90 : :
«—— Female amounts \/
Female lives
85 __ Male lives
«— Male amounts \
80

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Year

T —T T T

Figure 6.4, Life office pensioners, all ages: actual deaths as a percentage of expected
deaths using the “80"" Series projected mortality rates.
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Figure 6.5. Life office pensioners, male amounts: increase in ‘true’ (i.e. year of use) expec-

tation of life over ‘base’ value (see Table 6.3) with the passing of time.
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Figure 6.6. Life office pensioners, female amounts: increase in ‘true’ (i.c. year
expectation of life over ‘base’ value (see Table 6.3) with the passing of time.
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7. SPECIMEN MONETARY VALUES AND COMPARISONS WITH
OTHER TABLES

7.1 Introduction

7.1.1 The tables which follow show specimen monetary functions derived
from the new tables and compare these with the corresponding functions
from the equivalent “80” Series tables {or with the ‘least different’ 80" Series
table where a direct equivalent does not exist). The layouts of the tables
follow the layouts of the tables in Section 5 of C.M.LR. 10, 5985 where the
“8(" Series tables were compared with earlier tables.

7.2 Assurances

7.2.1 Tables 7.1 and 7.2 cover permanent {whole life and endowment) assur-
ances and Tables 7.3 and 7.4 cover temporary assurances, For female temporary
assurances there is no direct equivalent table in the ‘80" Series, so the AF80
tabie has been used as the comparison basis. A range of premium rates and
policy values are shown.

7.3 Pensioners

7.3.1 Tables 7.5 to 7.8 show annuity values on the three projection bases
(calendar year, year of birth and year of use) for a variety of years. These are
then compared with the annuity values calculated using the corresponding
80" Series table. All ““92” Series tables are projected using the factors described
in Section 6 of this report; all “80™ Series tables are projected using the factors
described in Section 4 of C. M LR. 10, 44-38.

7.3.2 The section headed Year of Use gives specimen annuity values for
cohorts reaching the designated ages in 2000 and 2010. Those values can be
picked out from the Year of Birth section where the values appropriate for
the year 2010 are highlighted in bold.

7.4 Immediate annuitants

7.4.1 Tables 7.9 to 7.16 show specimen annuity values for the new immediate
annuitant tables. The format is similar to that used for pensioners. For the new
tables based on amounts, the comparison basis is the immediate annuitants “80”
Series table (based on lives) for males or females and select duration as appropriate.

7.5 Retirement annuilants

7.5.1 Tables 7.17 and 7.1% show specimen annuity values for the new vested
retirement annuitant tables. The format is similar to that used for pensioners.
The comparison basis is the pensioner, lives (males and females respectively)
from the 80" Series since no exact equivalent was previously produced.

109



110

7.6 Widows
Tables 7.19 and 7.20 show specimen annuity values for the new widows

7.6.1

Standard Tables of Mortality based on the 1991-94 Experiences

tables. The format is similar to that used for pensioners,

Sample AMY2 maonetary functions

rate of interest 4%,

Table 7.1, Comparison of monetary values on AM92 and AMRO:

Premium rates per £1,000 sum assured

Policy values

x Py Pta Pl f Vs Vs ¢ Vs
3 0.0304 0.0732 5 0.1296

20 4.86 48.32 23.45 10 0.0673 0.1567 10 0.2875

25 5.94 48.33 23.51 15 0.1116 0.2491 15 0.4798

30 733 48.39 23.64 20 0.1642 0.3478 20 0.7139

35 9.14 48.52 23.93 25 0.2254 0.4488

40 11.52 48.79 24.48 30 0.2951 0.547

45 14.65 49.34 2552 35 (0.3724 0.6378 ! Vs

50 18.83 50.35 27.38 40 04549 0.7167

85 24.47 52.19 30.60 45 0.5393 5 0.1349

60 32,12 5541 35.96 50 0.6215 10 0.2948

65 42.60 60.90 44.56 35 0.6972 15 0.4844
60 0.7632 20 0.7126

AMY2 monetary functions as a percentage of the equivaleni AMSE0 functions

Premium rates per £1,000 sum assured Policy values
x Py Pyma) Py t Fas Fas : V513
5 88 90 3 100

20 89 100 100 10 88 91 10 100

25 89 100 100 i35 88 92 15 100

30 89 100 100 20 89 94 20 100

35 88 100 99 25 89 95

40 87 99 97 30 9N 96

45 87 99 96 33 92 97 t Vas39)

50 87 98 94 40 93 98

55 87 97 92 45 95 5 98

60 87 96 a1 50 96 10 99

635 88 a5 S0 55 97 15 100
60 98 20 100
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Table 7.2. Comparison of monetary values on AF92 and AF80:
rate of interest 4%.

Sample AF92 monetary functions

Premium rates per £1,000 sum assured Policy values

7.

J 7 7
X P[x] ‘P[Jx}:m JD[Jc]:ﬂ Pixl:ﬂ 4 Vs ¥45 4 V553 t [,21512_5_‘

S 00256 00577 5 0.4302  0.0018
20 389 0.22 032 2327 10 00561 01242 10 02884 00033
2 4.79 0.30 0.46 2335 15 00924 0.1993 |5 04806  0.0042
0 593 0.43 070 2349 20 01352 02825 20 07145 00036
5 736 0.66 1.9 23171 25 01851  0.3720
40 9.8 1.03 1.75 2409 30 02426 04652
45 1152 165 284 2471 35 03076 05584 1 Vem  Vism
50 1456 2.67 4.63 2575 40 03795 0.6472

55 1853 4.38 7.56 2747 45 0.4569 3 01324 00135

60 23.78 7.20 12.28 30.31 50 0.5375 16 0.2910 0.0253

a5 30.81 11.84 19.68 34.97 55 0.6181 15 04814 0.0322
6 0.6949 20 07125 0.0277

AF92 monetary functions as a percentage of the equivalent AFS0 functions

Premium rates per £1,000 sum assured Policy values

x Py Plym P [lx];m Pz ! Vas Vs ¢ (Vszmo (Vism
3 %1 9l 5 100 82

20 91 81 86 104 10 ot 91 10 100 81

25 91 91 88 100 15 91 92 13 100 79

30 91 89 85 100 20 91 92 20 100 79

35 o 86 83 99 25 91 93

40 90 32 80 99 30 92 94

45 90 80 79 98 35 92 93 o Vasm o (FisT

50 89 78 79 97 40 93 96

55 8% 78 79 9% 45 94 5 99 78

60 88 78 79 o4 50 94 10 100 78

65 38 78 80 92 55 Q5 i5 100 78

60 96 20 100 78
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Table 7.3. Comparison of monetary values on TM92 and TMS80:
rate of interest 4%.

Sample TM92 monetary functions

Premium rates per £1,000 sum assured Policy values
x Pry P[l_x];m PLm P;lx];ﬂ 4 Vs Vem o 0 Vis T Vis
x| =63
5 0.0300 00084 35 0.0012 (.0223
20 4.87 .62 0.69 1.52 10 0.0666 0.0182 10 0.0028 0.0428
25 592 0.58 0.82 1.75 15 01109 0.0284 15 (0.0041 0.0555
30 7.30 0.63 1.17 2.09 20 08534 00372 2 0.0039 0.0490

35 909 082 1.89 2.57 25 02246 0.0411

40 1145 1.27 32 3.22 0 0.2945  0.0332

45 1456 2.13 5.57 410 35 03721 1000 Vi L VisTl
50 18.68 3.74 9.49 522 40 0.4557

55 24,17 6.50 E5.71 6.50 45 (.5420 2 ~0.0441 0.0018
60 31.55 11.18 24.97 7.03 S 0.6273 4 —0.0427 0.0029
65 4148 18.91 37.62 55 077070 6 —0.0156 0.0033

60 0.7772 8 0.0109 0.00253

TMY2 monetary functions as a percentage of the equivalent TM80 functions

Premium rates per £1.000 sum assured Policy values
X Py P[lx]:ﬁl Pll,q:m P[l,xj;?I t Vs ! V;&El { : VZ]15:§| :Vcits:ﬂ
x4-n=a%
5 0 64 5 54 72

20 93 115 103 78 10 90 64 10 56 74
25 92 122 90 75 15 90 65 15 55 76
30 91 109 77 73 20 a1 66 20 56 79
35 91 88 71 71 25 92 68
40 90 72 69 69 30 94 70
45 90 67 72 &8 35 95 r1000 M (Vs
50 20 68 76 69 40 97
55 92 73 83 73 435 99 2 89 60
60 94 79 90 85 50 101 4 132 61
65 97 87 96 55 102 6 —197 61

60 103 8 44 62
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Table 7.4. Comparison of monetary values on TF92 and AFB0:
rate of interest 4%.

Samiple TF92 monetary functions

Premium rates per £1,000 sum assured Policy values
x Py Pam Pam Plam ot Vi Viw ! Fism Vs
x—n 63

5 0.0254  0.0059 5 0.0016 0.0131
20 3.90 0.23 0.39 0.96 10 00558 00122 10 0.0030 0.0247
25 4.79 0.30 0.56 1.16 13 0.0921 0.0183 13 0.0033 0.0316
30 591 0.42 0.85 1.42 200 0.1350 00233 20 (.0033 0.0274
35 7.34 0.62 1.33 1.74 25 0.1852 0.0230
40 6.16 0.95 2.16 216 300 02432 0.0196
45 11.50 1.52 3.53 2.68 35 03092
50 1455 2.49 582 3.34 40 0.3824

1000 Fisim  VisT

~

55 18.56 412 9.55 4.12 45 04615 2 0.1318 0.0011
60 2390 6.8% 15.43 4.72 30 0.5439 4 0.2173 0.0018
65 31.08 11.53 24.28 55 0.6262 6 0.2393 0.0020

60 07043 ] 0.1759 00015

TF92 monetary functions as a percentage af the equivalent AF80 functions

Premium rates per £1,000 sum assured Policy values
x Py Phm Pam Pl N (YA % Vi E VisTm
x+r=063
5 90 73 5 73 75

20 g1 86 87 74 10 20 73 10 72 76
25 91 91 84 79 15 a1 73 15 7z 76
30 an &6 80 78 20 81 74 20 71 77
15 90 81 77 77 25 91 74
40 90 76 76 76 30 92 74
45 89 74 76 75 35 03 f1000 Vs Ve
50 89 73 77 74 40 94
55 29 73 78 73 45 94 2 92 72
60 89 74 81 71 30 95 4 83 72
65 89 76 83 35 96 6 79 72

60 97 8 77 72
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Sample annuity values expressed as o percentage of PMLS0

Rate of Age Culendar year Year of birth Year of use
interest %

1992 2000 2019 - 2020 1925 1935 1945 1955 2000 2010
0 55 104 107 110 113 112 115 112 115
65 104 108 112 115 112 116 119 112 116
75 104 108 112 116 110 114 118 121 110 114
85 104 106 110 113 111 114 117 120 197 111
5 55 103 104 106 108 167 109 107 109
65 103 106 108 111 108 L1 113 108 L1
75 104 106 110 113 108 111 114 116 108 111
&5 103 103 108 111 109 112 115 117 106 109
10 55 102 103 104 105 104 105 104 105
65 102 104 106 108 106 108 109 106 108
75 103 105 108 110 106 109 111 113 106 109
85 103 105 107 110 108 111 113 115 106 108
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Sample annuity values using different types of projected table

Table 7.6. Pensioners, Males, Amounts, PMA92,

Rate of Age Calendar year Year of birth Year of use
interest %
1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
v} 55 25.233 26.452 27.717 28.722 28.512 29,395 28,512 20.395
65 16.443 17.438 18.485 19.332 18.566 19.434 200110 18.566 19.434
75 9.459 10.100 10.789 11.359 10.547 11.176 11.685 12.089 10.547 11.176
85 4.941 5.254 5.592 5.876 5.700 5.969 6.189 6.367 5.376 5.700
5 55 13.514 13.894 14.272 14.561 14.417 14.684 14.417 14.684
65 10.325 10.764 11,212 11,563 11.175 11.548 11.832 11.175 11.548
75 6.841 7.213 7.603 7919 7.432 7.789 8.073 8.296 7.432 7.789
85 3.982 4.202 4.438 4.633 4.503 4.689 4.839 4.960 4.278 4.503
10 55 8644 8.792 8.934 9.040 8.956 9.060 8.956 9.060
65 7.234 7.459 7.683 7.854 7.633 7.822 7.963 7.633 7.822
75 3.261 5.497 5.740 5.933 5.616 5.839 6.014 6.150 5.616 5.839
85 1314 3.477 3.649 3.791 3.692 3.827 3.935 4.022 3.526 3.692
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Sample annuity values expressed as a percentage of PMASO

Rate of Age Culendar year Year of hirth Year of use
interest %o

1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
1] 35 107 109 111 113 113 115 113 115
65 107 109 113 115 113 116 119 113 116
75 106 109 112 116 111 115 118 121 11 115
85 105 108 111 L14 112 LLS 118 121 109 112
5 55 104 106 1067 108 108 109 108 109
65 105 107 109 18] 109 111 113 109 1t
75 105 107 110 Li3 109 112 114 116 109 112
85 104 106 109 112 110 113 116 118 107 110
i0 55 103 104 104 105 105 105 105 105
65 104 105 107 108 106 108 109 106 108
75 104 106 108 110 107 109 111 113 107 109
85 104 106 108 111 109 111 113 115 106 109
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Sample annuity values using different types of projected fable

Table 7.7. Pensioners, Females, Lives, PFL92.

Rate of Age Calendar year Year of birth Year of use
interest %o
1992 2000 2010 2020 1925 1933 1945 19353 2000 2010
0 55 26.968 28.224 29.513 30.528 30.338 31.221 30.338 31.221
65 18.264 19.275 20,330 21,174 20.467 21.320 21.979 20.467 21.320
75 11.124 11.785 12.480 13.060 12.288 12.916 13.419 13.816 12.288 12.916
85 6.114 6.446 6.802 7.098 6.931 7.208 7.432 7.614 6.595 6.931
5 55 13.918 14.292 14.660 14.939 14.797 15.055 14.797 15.055
63 11.013 11.434 11.859 12.190 11.839 12.188 12.451 11.839 12.188
75 7.735 8.095 8.470 8.7 8.327 8.664 8.930 2,137 8.327 8.664
85 4.77% 5.000 5.237 5.431 5.312 5.494 5.641 5.759 5.088 5.312
10 55 8.756 8.899 9.036 2.136 9.052 9.152 9.052 9,152
65 7.539 7.747 7.952 8.108 7.910 8.081 8.208 7910 8.081
75 5.793 6.011 6.234 6.411 6.130 6.332 6.490 6.611 6.130 6.332
85 3.885 4.044 4.210 4,346 4,257 4,385 4.488 4.569 4.098 4,257

I
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Sampic annuity values expressed as a percentage of PFILS0

Rate of Age Calendar year Year af birth Year of use
interest %

1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 35 100 102 105 107 107 109 107 109
65 9o 102 105 108 106 108 111 106 108
75 102 104 108 111 167 110 113 115 107 110
85 108 110 113 115 114 117 119 121 111 114
5 55 100 101 103 104 103 104 103 104
65 99 101 103 105 103 105 106 103 105
75 101 103 108 108 164 107 109 111 104 107
85 106 108 110 113 111 114 116 118 109 111
10 55 100 101 102 102 102 102 102 102
65 99 100 102 103 102 103 104 102 103
75 100 102 104 106 103 105 106 108 103 105
85 105 107 109 Lt 110 112 113 115 107 110
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Samiple annuity values using different types of projected table

Table 7.8. Pensioners, Females, Amounts, PFA9S2.

Rate of Age Calendar year Year of birth Year of use
interest %o

1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 28.227 29.456 30.714 31.703 31.589 32.431 31.589 32431
65 19.386 20.393 21.440 22.276 21,628 22.461 23.103 21.628 22.461
75 12.055 12.729 13.442 14.024 13.270 13.901 14.405 14.802 13.270 13.901
85 6.847 7.195 7.567 7.876 7712 7.998 8.230 8.417 7.363 7.712
3 55 14.243 14.591 14.934 15.193 15.077 15.313 15.077 15.313
65 11.425 11.827 12.233 12.547 12.229 12.556 12.804 12.229 12.556
75 $.195 8.550 8917 9.211 8.788 9.116 9.373 v.574 8.788 9.116
85 5.237 5.463 5.702 5.898 5,782 5.965 6.112 6.230 5.558 5.782
10 35 8.868 8.997 9.120 2,210 9.140 9.228 9.140 9.228
65 7.725 7918 8.108 8.251 8074 8.231 8.347 8.074 8.231
73 6.052 6.261 6.474 6.642 6.380 6.571 6.720 6.835 6.380 6.571
85 4.194 4.516 4.649 4.565 4.690 4.790 4.869 4.409 4.565
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Suample annuity values expressed as a perceniage of PFASQ

Rate of Age Calendar year Yeur of birth Year of use
interest %
1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 161 103 105 107 107 109 107 109
65 101 103 106 109 107 109 112 107 109
73 104 107 110 12 109 112 115 il7 109 112
85 110 112 114 117 116 118 120 122 113 116
5 55 100 10} 103 104 103 104 103 104
65 100 101 103 105 103 105 107 103 105
75 102 104 107 109 106 108 110 112 106 108
85 108 110 112 114 113 115 117 118 111 113
10 55 100 101 101 102 102 102 102 102
65 99 101 102 103 102 103 104 102 103
75 101 103 105 106 104 106 107 109 104 106
85 107 108 110 112 111 113 114 116 109 m
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Sample annuity values using different types of projected table

Table 7.9. Immediate Annuitants, Males, Lives, IML92 Ultimate.

Rate of Age Calendar year Year of birth Year of use
interest %
1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 35 25.002 26.332 27.701 28.781 28.431 29.407 28.431 29.407
65 16.640 17.667 18.743 19,608 18.797 19.689 20.381 18.797 19.689
75 9879 10.520 11.205 11.768 10.4971 11,593 12.094 12.491 10.971 11.593
&5 5.185 5.493 5.825 6.103 5.933 6.195 6.409 6.581 5.616 5933
5 53 13.342 13,770 14,192 14,512 14.309 14.616 14.309 14.616
63 10.361 10.815 11.276 11.636 11.224 11.610 11.903 11.224 11.610
75 7.078 7446 7.831 g.141 7.666 8.016 8.294 8.512 7.666 8.016
85 4.166 4.382 4.613 4.803 4.679 4.859 5.005 5.122 4.459 4.679
10 55 8.534 8.708 8.875 8.996 8.882 9.007 8.882 9.007
65 7.225 7.459 7.692 7.868 7.632 7.829 7976 7.632 7829
75 5.406 5.637 5.875 6.063 5.755 5.973 6.143 6.275 5.755 5973
83 3450 3.616 3.784 3.922 3.827 3.958 4,063 4,147 3.666 3.827
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Sample annuity values expressed as a percentage of IM80

Rate of Age Calendar year Year of birth Ycar of use
interest %
1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 105 107 110 112 112 114 112 114
65 104 1907 110 113 110 113 16 110 L3
73 101 104 107 11 106 LG 113 115 106 110
85 99 102 105 108 106 109 111 114 103 106
5 35 103 105 106 108 107 108 107 108
63 103 105 167 109 107 109 111 107 109
75 1 103 106 109 105 108 110 112 105 108
85 99 101 104 107 105 107 110 112 102 105
10 55 102 103 104 108 104 105 104 105
65 103 104 106 107 103 107 108 105 107
75 1M 103 105 107 104 106 108 110 104 106
85 99 101 104 106 104 106 108 110 102 104
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Sample annuity values using different types of projected table

Table 7,10. Immediate Annuitants, Males, Lives, IML92 Select.

Rate of Age Calendar year Year of birth Year of use
interest %
1992 2000 2010 2020 1925 1935 1943 1955 2000 2010
0 55 25.031 26.155 27.719 28.793 28.457 29.426 28.457 29.426
65 16.703 17.720 18.786 19.644 18.853 19.735 20.419 18.853 19.735
75 9.991 10.622 11.297 11.852 11.078 11.689 12,181 12.571 11.078 11.689
85 5.347 5.648 5.973 6.245 6.084 6.339 6.548 6,716 5.775 6.084
5 55 13.357 13.782 14.202 14,519 14.322 14.626 14,322 14.626
63 10.400 10,847 11.302 11.658 11.258 11.637 11.925 11.258 11.637
75 7159 1518 7.895 8199 7.740 8.082 8.354 £.566 7.740 8.082
85 4.296 4.506 4.730 4915 4,798 4.972 5.114 5,227 4.585 4.798
10 35 8.544 8.716 8.880 9.001 8.890 9.013 8.890 9.013
65 7.252 7.482 7.709 7.883 7.655 7.847 7.991 7.655 7.847
75 5.467 5.692 5923 6.107 5.811 6.022 6.187 6.315 5.811 6.022
85 3.564 3718 3.880 4.013 3.924 4.050 4.151 4.232 3.769 3.924
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Sample annuity values expressed as a percentage of IM&G

Rate of Age Calendar year Year of hirth Yeas of use
mterest %

1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 105 17 110 112 112 114 L2 4
65 104 107 110 113 1310 113 116 110 113
75 101 104 107 110 106 110 1i3 115 106 110
85 99 101 104 107 105 108 LE1 113 102 105
S 35 103 105 106 108 107 108 107 108
65 104 105 108 109 108 110 L1t 108 110
75 101 103 106 108 105 108 110 112 105 108
%) 99 1M 103 166 104 107 109 111 102 104
10 55 103 103 104 105 104 105 104 105
65 103 104 106 107 106 167 108 106 147
75 101 103 105 107 i04 106 108 110 104 106
85 99 101 103 105 104 106 108 109 101 104
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Sample annuity values using different types of projected 1able

Table 7.11. Immediate Annuitants, Males, Amounts, IMA92 Ultimate.

Rate of Age Calendar vear Year of birth Year of use
interest %
1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 25.409 26.729 28.086 29.155 28.831 29.791 28.831 29,791
65 17.000 18.024 19.095 19.956 19.166 20.049 20.734 19.166 20.049
75 10.163 10.807 11.494 12.058 11.269 11.891 12.390 12.786 11.269 11.891
85 5.379 5.691 6.027 6.308 6.139 6.403 6.619 6.792 5.820 6.139
3 55 13.45% 13.878 14.291 14.604 14,411 14.709 14411 14.709
65 10.508 10.955 11.409 11.763 11.363 11741 12.028 11.363 11.741
75 7.234 7.59%9 7.981 8.289 7.821 8.168 8.443 8.658 7.821 8.168
85 4.299 4.516 4.747 4938 4.815 4.996 5.141 5.258 4.595 4.815
10 55 8.577 8.746 8.907 9.025 8916 9.036 8.516 9.036
65 7.296 7.5258 7.751 7.923 7.696 7.887 8.030 7.696 7.887
75 5.500 3,728 5.962 6,147 5.846 6.060 6.227 6.356 5.846 6.060
85 3.552 3.7 3.879 4.016 3.922 4.052 4.157 4.240 3.762 3.922
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Sample annuity vafues expressed as a percentage of IM80

Rate of Apge Calendar year Year of birth Year of use
interest %

1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 106 109 m 13 113 115 113 115
63 106 109 112 115 12 115 118 112 115
75 104 107 110 113 109 113 116 118 109 113
85 163 103 108 111 109 112 115 117 106 109
5 55 104 106 107 108 108 109 108 109
65 105 107 109 110 109 i1 112 109 111
75 103 106 108 111 107 110 112 114 107 110
85 102 104 107 110 108 110 113 115 105 108
10 55 103 104 105 105 105 105 105 105
65 104 105 167 108 106 108 109 106 108
75 103 105 107 109 106 108 116 1t1 106 108
85 102 104 106 108 107 109 3% 113 105 107
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Sample annuity values using different types of projected tahle

Table 7.12. Immediate Annuitants, Males, Amounts, IMA92 Select.

Rate of Age Calendar year Year of birth Year of use
interest %
1992 2600 2010 2020 1925 1935 1945 1935 2000 2010
0 35 25429 26.745 28.098 29.164 28.848 29.803 28.848 29.803
65 17.042 18.059 19.124 19980 19.204 20.080 20.759 19.204 20.080
75 10.239 10.877 11.557 12.116 11.341 11.955 12.449 12.840 11.341 11.955
85 5.490 5.797 6.128 6.405 6.242 6.502 6.713 6.884 5.928 6.242
5 55 13.469 13.886 14,297 14.608 14.419 14,715 14.419 14.715
65 10.534 10.977 11.427 11.777 11.386 11.759 12.043 11.386 11.759
75 7.288 7.648 8.025 8.328 7.872 8.213 8.483 8.694 7.872 8.213
85 4.387 4.600 4827 5.014 4.896 5.072 5.215 5.329 4.680 4.896
o 33 8.584 8.752 8.911 9.028 8,921 9.040 8.921 9,040
65 7.315 7.540 7.763 7.933 7.711 7.899 8.039 7.711 7.899
75 5.541 5.765 5.995 6.176 5884 6.093 6.256 6.383 5.884 6.093
85 3.625 3.780 3.944 4.078 3.988 4.115 4.216 4.297 3.832 3.988
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Sample annuity vafues expressed as a percentage of IME0Q

Rate of Age Calendar year Year of birth Year of use
interest %

1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 106 109 111 113 113 115 113 115
65 106 109 112 15 113 115 118 113 s
75 104 107 110 113 109 112 115 118 109 112
85 102 104 167 110 108 11 113 116 105 108
3 55 104 106 167 108 108 109 108 109
65 105 107 109 111 109 111 112 109 111
75 103 105 108 110 107 109 12 114 107 109
85 16t 103 106 108 147 169 111 113 104 107
10 55 103 104 105 105 105 105 105 105
65 104 105 107 108 106 108 109 106 108
73 103 104 106 108 105 107 109 11 105 107
85 10! 102 1ns 107 105 107 109 111 103 105
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Sample annuity values using different types of projected table

Table 7.13. Immediate Annuitants, Females, Lives, IFL92 Ultimate.

Rate of Age Calendar year Year of birth Year of use
interest %
1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 28.981 30.042 31.124 31.972 31.944 32.649 31.944 32.649
65 19.859 20.747 21.667 22.399 21.875 22.594 23.148 21.875 22.594
75 12.009 12.620 13.204 13.789 13.115 13.683 14.136 14.492 13.115 13.683
85 6.251 6.566 6.902 7.181 7.026 7.287 7.498 7.668 6.710 7.026
5 55 14.546 14.841 15.130 15.349 15.272 15.466 15.272 15.466
63 11,723 12.076 12.43] 12.705 12.446 12.728 12.941 12.446 12.728
75 8.267 8.593 8.931 9.201 8.819 9.119 9.355 9.538 B.819 9.119
85 4.903 5.116 5.340 5.525 5413 5.586 5.725 3.836 5201 5.413
10 55 9.000 9.106 9.207 9.280 9.229 9.300 9.229 9.300
65 7.903 8.069 8.233 8.356 8.213 8.346 8.444 8.213 8.346
75 6.136 6,330 6.527 6.632 6.444 6.620 6.757 6.863 6.444 6.620
85 3993 4.144 4.303 4.432 4,349 4,470 4,567 4.645 4,198 4.349
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Sample annuity valyes expressed as a percentage of IF8()

Rate of Agpe Calendar year Year of birth Year of use
interest %

1992 2000 2010 2020 1925 1935 1945 1953 2000 2010
0 53 103 105 167 108 108 110 108 110
65 103 105 167 109 108 150 112 108 110
75 102 104 107 109 106 109 111 113 106 109
85 191 103 106 108 107 109 1t 113 104 107
5 35 102 103 104 105 105 105 105 105
65 102 103 105 106 105 107 108 1035 107
75 102 103 105 107 105 107 108 110 105 107
85 101 103 105 107 106 108 110 111 104 106
0 55 102 102 103 103 103 103 103 103
65 102 103 104 105 104 105 105 104 105
75 10 103 104 106 104 105 106 108 104 105
85 101 103 104 106 105 107 109 110 103 105
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Sample annuity values using different types of projected table

Table 7.14. Immediate Annuitants, Females, Lives, IFL92 Select.

Rate of Age Calendar year Year of birth Year of use
interest %
1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 28.997 30.055 31.133 31.979 31.957 32.659 31.957 32.659
65 19.899 20.781 21.6%4 22.421 21910 22.622 231n 21910 22.622
75 12.098 12.700 13.336 13.854 13.199 13,757 14.202 14.554 13.199 13.757
85 6.404 6.711 7.040 7.313 7.167 7.420 7.626 7792 6.858 7.167
5 55 14.554 14.847 15.135 15.353 15.278 15471 15.278 15471
65 11.747 12.095 12.446 12.718 12.466 12.744 12,954 12.466 12.744
75 8.328 8.648 8.980 9.245 8.875 9.168 9.399 9.578 8.875 9.168
83 5.023 5.229 5447 5.626 5.522 5.689 5.823 5.931 5.316 5.522
10 55 9.005 9.110 9.209 9.282 9.233 9.303 9.233 9.303
65 7.919 B8.082 8.243 8.365 8.226 8.356 §.453 8.226 8.356
75 6.182 6.370 6.563 6.714 6.485 6.656 6.789 6.802 6.485 6.650
85 4.090 4.236 4.389 4514 4,436 4.552 4.646 4,720 4201 4.436

Zel

saouatiadxq p6—1661 i U0 pasnq AILIORY fo SGUL PaopunIs



Sample annuity values expressed as a percentage of 1FS0

Rate of Age Calendar year Year of birth Year of use
interest %

1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 35 103 105 107 108 108 110 108 110
63 103 105 107 109 108 110 112 108 110
75 102 104 107 109 106 109 111 113 106 109
835 102 104 106 109 107 110 112 114 105 107
5 55 102 103 104 105 105 105 105 105
65 102 103 105 106 105 106 108 105 106
75 102 103 105 107 105 107 108 110 105 107
85 102 103 108 107 106 108 110 112 104 106
10 35 102 102 102 103 103 163 103 103
65 102 103 104 104 104 104 105 104 104
75 101 103 104 106 104 108 106 108 104 105
&S 102 103 105 107 106 107 109 110 104 106
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Sample annuity values using different types of projected tahle

TFable 7.15. Immediate Annuitants, Females, Amounts, IFA92 Ultimate.

Rate of Age Calendar year Year of birth Year of use
interest %
1992 2000 2010 2020 1925 1935 1943 1955 2000 2010
0 55 30.029 30.942 31.876 32.611 32.700 33.284 32,700 33.284
65 20.589 21.390 22218 22.879 22474 23.108 23.597 22.474 23.108
75 12.256 12.838 13,452 13,951 13.327 13.865 14.293 14.630 13.327 13.863
85 6.146 6.454 6.784 7.058 6.905 7.160 7.368 7.535 6.595 6.905
3 35 14.901 15.140 15.375 15.555 15.523 15.674 15.523 15.674
65 12.076 12.384 12.694 12.935 12.734 12.975 13,157 12.734 12.975
75 8.438 8.747 9.066 $.322 8.969 9.251 9.472 9.644 8.969 9.251
85 4.844 5.053 5274 5.456 5.346 5.517 5.654 5.764 5.137 5.346
10 55 9.146 9,227 9.303 9.360 9.331 9.382 9.331 9.382
63 8.094 8.235 8.373 8.477 8.367 8477 8.558 8.367 8.477
75 6.257 6.439 6.623 6.769 6.551 6.715 6.842 6.941 6.351 6.715
835 3.958 4.107 4.264 4.392 4.310 4.430 4.526 4.603 4.161 4310
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Sample annuity values expressed as a percentage of IFS0

Rate of Age Calendar yeur Year of birth Year of use
interest %

1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 107 108 109 110 111 112 111 112
65 107 108 110 111 111 112 114 111 112
75 104 106 108 110 108 110 112 114 108 110
85 100 191 104 106 105 107 110 111 102 105
§ 55 105 105 106 106 106 107 106 107
635 105 106 Lo7 108 108 109 109 108 109
75 104 105 107 108 106 108 110 111 106 108
83 100 102 104 106 105 107 108 110 102 105
10 55 103 103 104 104 104 104 104 104
65 104 105 105 106 106 106 107 106 106
75 103 104 106 107 105 107 108 109 105 167
85 100 i02 104 105 104 106 108 109 102 104
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Sumple annuity values using different types of projected table

Table 7.16. Immediate Annuitants, Females, Amounts, IFA92 Select.

Rate of Ape Calendar year Year of birth Year of use
nterest %
1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 30.035 30.547 I1.87% 32.613 32.705 33.288 32.705 33.288
65 20.606 21404 22.230 22,889 22.489 23.120 23.607 22.489 23.120
75 12.304 12.882 13.490 13.986 13.372 13.904 14.328 14.663 13.372 13.904
85 4.239 6.542 6.868 7.138 6.990 7.242 7.446 7.610 6.685 6.990
5 55 14.904 15.142 15.377 15.556 15,525 i5.676 15.52% 15.676
63 12.086 12.392 12.701 12.940 12.742 12.981 13.162 12.742 12.981
75 8471 8.776 9.092 9.345 8.999 9.277 9.496 9.666 8.99% 9.277
85 4.917 5.122 5.339 5.518 5.412 5.579 5.714 5.821 5.207 5.412
10 55 9.148 9.228 9.304 9.360 9.332 9.383 9.332 9.383
65 8.101 §.240 8.377 8.48] 8.373 8.481 §.562 8373 8.481
75 6.282 6.460 6.642 6.786 6.573 6.734 6.860 6.956 6.573 6.734
85 4.017 4.163 4,317 4.442 4.363 4.480 4.574 4.649 4218 4.363
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Sumple annuity vafues expressed as a percentage of IF80

Rate of Age Calendar year Year of birth Year of use
interest %
1992 2000 2010 2020 1925 1935 1945 1955 2000 200
0 55 107 108 109 110 111 112 111 112
65 106 108 119 111 111 112 114 111 112
75 104 105 108 119 108 110 112 114 108 110
85 99 101 104 106 105 107 109 11 102 105
5 55 105 105 106 106 106 107 106 107
65 105 106 107 108 107 108 109 107 108
75 103 103 167 108 106 108 109 11 106 108
85 100 101 103 165 104 106 108 109 102 104
10 53 103 i03 104 104 104 104 104 104
65 104 105 105 106 105 106 107 105 106
75 103 104 106 107 105 106 108 109 105 106
43 100 101 103 105 104 106 107 108 102 104
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Table 7.17. Retirement Annuitants, Males, Vested, RMV92,

Sample annulty values using different types of projecied table

Rate of Age Calendar year Year of birth Year of use
interest Yo
1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 35 23.328 25.082 26.877 28.277 27.303 28.695 27.303 28.695
65 16.962 18.059 19.206 20.126 19.237 20.192 20.931 19.237 20.192
75 10,528 11.185 11.905 12.488 11.681 12,322 12.837 13.244 11.681 12,322
85 S.818 6.144 6.495 6.788 6.618 6.892 7.115 7.295 6.286 6.618
5 55 12.429 13.058 13.673 14.132 13.646 14137 13.646 14.137
65 10.403 10.885 11.372 11.751 11.300 11.711 12.021 11.300 11.711
75 7.403 1.775 8.163 8.474 8.003 8.355 8.633 8.849 8.003 8.355
85 4.582 4.805 5.041 5.235 5113 5.296 5.444 5.563 4.889 5113
10 55 7.991 8.282 8.557 8.756 8.484 8.711 8.484 8.711
65 7.203 7.452 7.698 7.885 7.625 7.836 7.992 7.625 T.836
75 5.588 5.817 6.052 6.238 5.936 6.151 6.318 6.447 5.936 6.151
85 3748 3.908 4.076 4213 4.121 4.251 4.355 4.438 3.961 4.121
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Sampie annuity values expressed as a percentage of P L0

Rate of Age Calendar year Year ol birth Year of use
interest %
1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 105 109 114 118 115 119 115 119
65 118 121 125 128 125 129 131 125 129
75 126 129 132 135 131 135 138 141 131 135
&5 128 130 133 136 135 138 140 143 131 1335
5 55 100 103 106 108 106 108 106 108
65 112 114 116 118 116 118 120 116 118
75 120 122 124 127 124 126 128 130 124 126
85 124 126 128 130 129 131 134 136 127 129
10 55 9% 100 102 104 102 103 102 103
63 108 109 111 112 111 112 113 111 112
75 116 118 119 121 119 120 122 124 119 120
85 121 122 124 126 125 127 129 131 123 125
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Sample annuiry values using different types of projected table

Table 7.18. Retirement Annuitants, Females, Vested, RFV92,

Ratc of Age Calendar ycar Year of birth Year of use
interest %o
1592 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 27.977 29.357 30.742 31.808 31,350 32.338 31.350 32.338
65 20,213 21.154 22,122 22.889 22.295 23.057 23.642 22,295 23.057
75 12.689 13.30% 13.951 14.474 13.811 14377 14.826 [5.178 13.811 14.377
83 6.817 7.132 7.468 7.745 7.598 7.855 8.063 8.230 7.284 7.598
5 55 13.972 14.408 14.827 15.137 14,877 15191 14.877 15.191
65 11.769 12.145 12.520 12.809 12,515 12.817 13.043 12.513 12.817
75 8.596 8.918 9.251 9.516 9.144 9.438 9.668 9.846 9.144 9.438
83 5.281 5.490 5.711 5.801 5.786 5.954 6.089 6.196 5.579 5.786
10 35 8.662 8.845 9.016 9.138 8.989 9.124 §.989 9.124
63 7.881 8.061 8.237 8.369 8.204 8.349 8.455 8.204 8.349
75 6.312 6.501 6.692 6.842 6.613 6.784 6916 7.017 6.613 6.784
85 4.259 4.406 4.560 4.684 4,606 4.722 4.815 4.889 4.461 4.606

ori

$NUAAIAXT FE—[66] I 1O Pasng QVIIOFY JO SIqD Y pArpuvis



Sample annuity valfues expressed as a percentage of PFLS0

Rate of Age Calendar year Year of birth Year of use
interest %,

1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 103 106 109 111 110 113 110 113
[i%] i10 k2 114 117 115 117 119 115 117
75 116 118 120 123 120 122 124 126 120 122
85 120 121 124 126 125 127 129 131 122 125
5 35 100 102 104 105 104 105 104 105
65 106 107 109 110 109 110 111 109 110
75 112 113 115 117 114 116 118 119 114 116
85 117 119 120 122 121 123 125 126 119 121
10 55 99 100 101 102 101 102 101 102
65 103 104 106 106 105 106 107 105 106
75 109 110 111 113 111 i12 113 115 111 112
85 115 116 118 119 119 120 122 123 117 119
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Sample annuity values using different types of projected table

Table 7.19. Widows, Lives, WL92,

Rate of Age Calendar year Year of birth Year of use
interest %o
1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 53 25.968 27477 29.019 30.223 29.733 30.841 39.733 30841
65 18.159 19.264 20.412 21.328 20.486 21.426 22.151 20.486 21.426
75 11.622 12.302 13.020 13.606 12.819 13.460 13.971 14.375 12,819 13.460
85 6.664 6.999 7.357 7.653 7.492 7.768 7.991 8.170 7.156 7.492
5 55 13.422 13.902 14371 14.724 14.459 14,806 14.459 14.806
65 10.853 11.318 11.78% 12,151 11.733 12.123 12.417 11.733 12.123
75 7.960 8.326 8.705 9.007 8.559 8.899 9.167 9.375 §.559 8.899
B3 5144 5.362 3,596 5787 5.673 5.852 5.996 6.111 5453 5.673
10 55 8.490 8.688 8.877 9.013 8.866 9.011 8.866 9011
65 7.408 7.643 7.873 8.048 7.811 8.006 8.151 1811 8.006
735 5.905 6.124 6.348 6.524 6.242 6.445 6.602 6.723 6.242 6.445
85 4.139 4.294 4.456 4.58% 4.504 4.628 4727 4.805 4,350 4504
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Sample annuity vafues expressed as a percentage of WLS0

Ratc of Age Calendar year Year of birth Yeur of use
interest %

1992 2000 2010 2020 1925 1935 1945 1935 2000 2010
0 35 103 106 110 112 1z it4 112 114
65 106 109 112 115 112 116 118 112 116
75 110 113 116 119 115 118 12} 124 115 118
85 120 122 125 127 126 128 131 133 123 126
5 33 101 103 105 107 105 107 105 107
65 103 105 107 109 107 109 111 107 199
75 107 109 111 114 110 113 113 117 110 113
85 117 118 120 123 121 124 125 127 119 12
10 35 100 102 103 104 103 104 103 104
65 102 103 105 106 104 106 107 104 106
75 105 106 108 110 107 109 i1 112 107 10%
85 114 115 117 119 118 120 121 123 116 118
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Table 7.20, Widows, Amounts, WA92,

Sampic annuity values using different rypes aof projecied table

Rate of Age Culendar year Year of birth Year of use
interest %
1992 2000 2010 2020 1925 1935 1945 1955 2000 2010
0 55 27.040 28.434 29.952 31.096 30.698 31.733 30.698 31.733
65 19.006 20.080 21.193 22.077 21.305 22.204 22.895 21.305 22.204
75 12.208 [2.881 13.590 14.166 13.410 14.037 14.536 14.929 13.410 14.037
85 7.000 7.336 7.694 7.991 7.834 8.109 §.331 8.509 7.499 7.834
5 55 13.746 14.190 14.624 14.948 14.721 15.036 14.721 15.036
65 11.196 11.638 12081 12.424 12.043 12.408 12.682 12.043 12.408
75 §.268 8.623 8.990 9.283 8.858 9.185 9.442 9.641 8.858 9.185
85 5.359 5.579 5.810 5.999 5.889 6.065 6.207 6.320 5.672 5.889
10 55 8.619 8.798 8.968 9.091 8.963 9.092 §.963 9.092
65 7.576 7.794 8.008 8.169 7.955 8.134 8.267 7.955 8.134
75 6.086 6,296 6.510 6.677 6.413 6.605 6.754 6.86% 6.413 6.605
B3 4.290 4.443 4.602 4732 4.650 4.771 4.868 494 4,560 4.650
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Sample annuity vafues expressed as a percentage of WA

Rate of Age Calendar year Year of birth Year of use
interest %

1992 2000 2010 2020 1925 1935 1945 1955 2000 2010

0 55 103 105 109 111 110 113 110 113
65 106 109 112 115 112 115 118 112 115

75 112 114 117 120 116 119 122 124 116 119

85 120 122 124 126 125 128 130 132 123 125

5 55 100 102 104 105 104 106 104 106
65 103 105 107 109 107 109 110 1607 109

75 108 110 112 114 111 114 116 117 111 114

5] 117 118 120 122 121 123 125 126 119 121

10 55 100 101 102 103 102 103 102 103
65 101 103 104 106 104 105 106 104 105

75 106 107 109 111 108 110 111 113 108 110

85 114 115 117 119 118 119 121 122 116 118
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8. PUBLICATION OF THE NEW TABLES

R Introduction

8.1.1 Prior to the “80" Series, new tables had traditionally been published by
means of a number of printed volumes containing commutation and monetary
functions over a wide range of interest rates, in addition to mortality functions.
8.1.2 When the “80” Series of tables was published the Committee, supported
by comments received from members of the profession, broke with tradition
and decided that due to the widespread use of personal computers the publica-
tion of printed volumes of commutation and monetary functions was no longer
necessary. Instead, it was decided that a computer package should be made
available which would allow the user 1o generate the basic mortality functions
and a wide range of commutation and monetary functions, at any reasonable
rate of interest, for any of the new standard tables or, in the case of joint-life
functions, a combination of any two of the new standard tables. This computer
package is known as the Standard Tables Program.

8.2 The "92" Series

8.2.1 Following the favourable reception of the Standard Tables Program and
bearing in mind the other information needs of the profession, the Comumittee is
of the view that the new tables should be published by means of:

(a) a single printed volume that contains the basic mortality functions (g, p
and /) for each of the new standard tables for assurances and the base tables
for pensioners, immediate annuitants, retirement annuitants and widows,
together with corresponding values of ¢ for selected projected tables, as well
as examples of monetary functions at only one or two rates of interest for
each of the tables;

(b) an updated Windows version of the Standard Tables Program, Version 3.0,
containing the new 92" Series tables (as well as the “80"" Series and earlier
tables); and

(¢) placing the word-processing files that comprise this edition of C.M.1.R. onto
the Faculty of Actuaries and Institute of Actuaries web site
{www.actuaries.org.uk).

8.2.2 Itis the intention of the Committee that future publications will also be
put onio the web site so that information can be quickly made available to the
profession and other interested parties.

8.2.3 The reader unfamiliar with the Standard Tables Program is referred to
C.M.ILR. 10, 86 where a full description of its capabilities 1s given.
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8.3 Publication date

8.3.1 The official launch date of the new standard tables was 30 June 1999
when the values of ¢ were put onto the web site. The printed volume, entitled
“Standard Tables of Mortality — The “92" Series”, and Version 3.0 of the
Standard Tables Program were available for purchase from July 1999,
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APPENDIX A

VALUES OF MORTALITY RATES FOR THE NEW STANDARD TABLES

Basic tables for 1991--94 experience, and projected tables for calendar year 2020
and years of birth 1945 and 1972.

TABLE Page
Al. Permanent assurances, males — AM92 151
A2, Permanent assurances, females — AF92 154
A3 Temporary assurances, males — TM92 157
Ad. Temporary assurances, females — TF92 160
AS, Pensioners - PML92Base, PMA92Base, PFL92Base and

PFA92Base 163

Ab. Immediate annuitants, males — IML92Base and IMA92Base 166
AT Immediate annuitants, females — IFL92Base and IFA92Base 169

A8, Retirement annuitants — RMV92Base and RFV92Base 172
A9, Widows — WL92Base and WA92Base 175
Al10. Pensioners projected — PML92, PMA92, PFL92 and

PFA92 (C = 2020) 178
All.  Immediate annuitants projected, males — IML92 and

IMAS92 (C = 2020) 181
Al12.  Immediate annuitants projected, females — lF 1.92 and

TFA92 (C = 2020) 184
Al13.  Retirement annuitants projected — RMV92 and

RFV92 (C = 20200 187
Ald.  Widows projected — WL92 and WA92 (C = 2020) 190
AlS5.  Pensioners projected — PML92, PMA9S2, PFL92 and

PFAQ2 (B = 1945) 193
Al6.  Tmmediate annuitants projected, males — IML92 and

IMAS2 (B = 1945) 195
Al7.  Tmmediate annuitants projected, females — IFL92 and

IFA92 (B = 1943) 197
Al18. Retirement annuitants projected — RMV92 and

RFV92 (B = 1945) 199
Al9. Widows projected — WL92 and WAS2 (B = 1945) 201
A20.  Pensioners projected — PML92, PMA92, PFL92 and

PFA92 (B = 1972) 203
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A21.

A22,

A23,

A24.

Appendix A

Immediate annuitants projected, males —~ IML92 and
IMAS2 (B =1972)

Immediate annuitants projected, females ~ IF1.92 and
IFA92 (B = 1972)

Retirement annuitants projected — RMV92 and
RFV92 (B = 1972)

Widows projected — WL92 and WAS2 (B = 1972)

206

209

212
215
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Table Al. Permanent assurances, males — AM92 two years select;
values of g4,

Ape x Dwuration 0 Dwuration | Durations 2+
17 0.000427 0.000552 0.000600
18 0.000426 0.000548 0.000594
19 0.000425 0.000544 0.000387
20 0.000425 0.000541 0.000582
21 0.000425 0.000538 0.000577
22 0.000427 0.000535 0.000572
23 0.000429 0.000534 0.000569
24 0.000431 0.000533 0.0063567
25 0.000435 0.000533 0.000566
26 0.000440 0.000535 (.000567
27 0.000447 0.000538 0.000570
28 0.000455 0.000542 000574
29 0.000465 0.000549 0.000380
30 0.000476 0.000558 0.000590
il 0.000490 0.000569 0.000602
32 0.000507 0.000584 0.000617
33 0.000527 0.000602 0.000636
34 .000350 0.000624 0.000660
35 0.000577 0.000651 0.000689
36 0.000608 0.000683 0.000724
37 0.000644 0.000722 0.000765
38 0.000685 0.000768 0.000813
39 0.000733 0.000823 0.000870
40 0.000788 0.000887 0.000937
41 0.000851 0.000962 0.001014
42 0.000922 0.001049 0.001104
43 0.001003 0.001150 (0.001208
44 0.001096 0.001267 0.001327
45 0.001201 0.001402 0.001465
46 0.001320 0.001557 0.001622
47 0.001455 0.001735 0.001802
48 (.001607 0.001938 0.002008
49 0.001778 0.002170 0.002241
50 0.001971 0.002434 0.002508
51 0.002189 0.002732 0.002809
52 0.002433 0.003070 0.003152
53 0.002707 0.003452 0.003539

54 0.003014 0.003881 0.003976
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Table Al. (Continued).

Age x Duration 0 Duration | Durations 2+
55 0.003358 0.004363 0.004469
56 0.003742 0.004903 1.005025
57 0.004171 0.005507 0.005650
58 0.004649 0.006180 0.006352
59 0.005182 0.006929 0.007140
60 0.005774 0.007760 0.008022
61 0.006433 0.008680 (009009
62 0.007164 0.009696 0.010112
63 0.007974 0.010815 0.011344
b4 0.008871 0.012046 0.012716
65 0.009864 0.013396 0.014243
66 0.010960 0.014873 0.015940
67 0.012169 0.016484 0.017824
68 0.013502 0.018239 0.019913
69 0.014969 0.020145 0.022226
70 0.016582 0.022210 0.024783
71 0.018353 0.024441 0.027606
72 0.020296 0.026847 0.030718
73 0.022423 6.029434 0.034144
74 0.024750 0.032208 0.037911
75 0.027293 0.035176 0.042046
76 0.030067 0.038344 0.0463578
77 0.033090 0.041715 0.051538
78 0.036379 ] 0.045292 0.056930
79 0.039954 ' (045080 0.062867
80 0.043833 0.053078 0.069303
81 (.048037 0.057288 0.076300
82 0.052586 0.061709 (083893
83 0.057501 0.066337 0.092117
84 0.062804 0.071169 (101007
&5 0.068516 0.07619% 0.110600
86 0.074661 0.051422 0120929
87 0.081258 0.086827 0.132028
88 0.088331 0.092405 0.14392¢
89 0.095902 0.098144 0.156660
90 0.103990 0.104031 0.170247
91 0.110052 0.184714
92 0.200079
93 0.216354

94 0.233548
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Table Al. (Continued).

Age x Duration 0 Duration 1 Durations 2+
95 0.251662
96 (.270688
97 0.290613
98 0.311414
99 0.333058

100 : 0.355505

101 0.378702

102 0.402588

103 0.427090

104 0.452127

105 0.477608

106 0.503432

107 0.529493

108 0.555674

109 0.581857

110 0.607918

111 0.633731

112 0.659171

113 0.684114

114 0.708442

115 0.732042

116 : 0.754809

117 0.776648

118 0.797477

119 0.817225

120 1000000
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Table A2, Permanent assurances, females — AF92 two years select:
values of g, _ 4,

Age x Duration 0 Duration | Dwurations 2+
17 0.000113 0.000132 0.000172
18 0.000117 0.000138 0.000178
19 0.000121 0.000143 (000185
20 0.000125 0.000150 0.000193
21 0.000130 0.000157 0.000202
22 0.000135 0.0600165 0.000212
23 0.000141 0.000173 0.000223
24 0.000148 0000183 0.000235
25 0.000135 0.000193 0.000248
26 0.000163 0.000205 0.000263
27 0.000172 0.000218 0.000279
28 0.000182 0.000232 0.0002%7
29 0.000193 0.000247 0.000317
30 0.000205 0.000264 0.000339
31 0.000218 0.000283 0.000364
32 0.000233 0.000304 0.000391
33 0.000249 0.000327 0.000422
34 0.000267 0.000352 0.000455
35 0.000287 0.000380 0.000492
36 0.000309 0.000410 0.000333
37 0.000334 0.000444 0.00057%
38 0.000361 0.000481 0.00062%
39 0.000391 0.000522 0.000685
40 0.000424 0.000567 0.000747
41 0.000461 0.000616 0.000816
42 0.000502 0.000671 (0.000892
43 0.000547 0.000731 0.000977
44 0.000597 0.000798 0.001070
45 0.000652 0.000871 0.001174
46 0.000713 0.000951 0.001288
47 0.000781 0.001040 0.001416
48 0.000855 0.001138 0.001556
49 0.000938 0.001246 0.001713
50 0.001030 0.001364 0.001886
51 0.001132 0.001495 0.602077
52 0.001244 0.001640 0.002290
53 0.001368 0.001798 0.002525

54 (.001506 0.001973 0.002786
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Table A2, (Continued).

Ape x Duration 0 Duration | Durations 2+
55 0.001658 0.002166 0.003075
36 0.001827 0.002379 0.003385
57 0002014 (1.002613 0.003749
SR 0.002220 0.002871 0.004142
59 0.002449 0.0031355 0.004577
o0 0.002701 0.003468 0.005058
61 0.002981 0.003813 0.005592
62 0.003291 0.004192 0.006183
63 0.003634 0.004611 0.006838
64 0.004013 0.005071 0.007562
63 0.004432 0.005579 0.008305
66 (.004897 0.006138 0.009254
67 0.005410 0.006754 0.010238
68 0.005978 0.007431 0.011327
69 0.006607 0.008178 0.012533
70 0.007302 0.009000 0.013867
2! 0.008071 0.009905 0.015343
72 0.008922 0.010901 0.016977
73 0.009863 0.011998 0.018784
74 0.0£0903 0.013205 0.020783
75 0.012053 0.014534 0.022994
70 0013325 0.015995 0.025438
77 0.014730 0.017604 0.028138
78 0.016284 0.019373 0.031123
79 0.018000 0.021319 0.034419
30 0.019897 0.023459 0.038059
81 0.021993 0.025812 0.042077
32 0.024307 0.028398 0.046510
83 0.026862 0.031240 (.051398
84 0.029683 0.034362 0.056786
85 0.032795 0.037791 0.0a2721
86 0.036229 0.041555 0.069254
87 0.040016 0.045686 0.076441
88 0.044190 0.050217 0.084340
89 0.048789 0.055186 0.093016
a0 0.053854 0.060631 0.102533
91 0.066594 0.112964
92 0.124381
93 0.136862

94 0.150486
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Table A2. (Continued).

Age x Duration 0 Dwration 1 Durations 2+
95 0.165332
96 0.181481
97 0.199%012
98 0.218002
99 0.238520

100 0.2600630

131 0.284383

102 0.309814

103 0.336943

104 (.365762

105 0.396238

106 0.428303

107 (.461851

108 0.496734

109 0.532756

110 0.569670

in 0.607181

112 0.644942

113 0.682563

114 0.719616

115 0.755647

11& 0.790192

117 0.822800

118 0.853050

119 0.880579

120 1.000000
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Table A3. Temporary assurances, males — TM92 five years sclect:
values of g, 44+

Age x Duration Q Durations 1-4 Durations 54
17 0.000679 0.000778 0.000846
18 0.000655 0.000753 0.000820
19 0.000632 0.00072% 0.000794
20 0.000610 0.000707 0.000770
21 0.000589 0.000686 0.000747
22 0.000570 0.000667 0.000725
23 0.000552 0.00064% 0.000705
24 0.000535 0.000633 0.000687
25 0.000521 0.000619 0.000670
26 0.000508 0.000607 0.000656
27 0.000498 0.0003598 0.000644
28 0.000490 0.000591 0.000634
29 0.000484 0.000588 0.000628
30 0.000482 0.000587 0.000625
31 0.000483 0.000590 0.000626
32 0.000487 0.000598 0.000630
33 0.000494 0.000610 0.000640
34 0.000507 0.000626 0.000635
35 0.000523 0.000648 0.000676
14 0.000545 0.000676 0.000703
37 0.000572 0.000711 0.000738
38 0.000605 0.000753 0.000781
39 0.000645 0.000502 0.000833
40 0.000691 0.000861 0.000896
41 0.000746 (.000929 0.000970
42 0.000810 0.001008 0.001037
43 0.000883 0.001098 0.001158
44 0.000966 0.001202 0.001275
45 0.001061 001319 0.001410
46 0.001168 0.001453 0.001565
47 0.001289 0.001603 0.001743
48 0001425 0.001772 0.001945
49 0.001577 0.001962 0.002175
50 0.001746 0.002175 0.002436
51 0.001936 0.002413 0.002731
52 0.002146 0.002679 0.003064
53 0.002380 0.002975 0.003441

54 0.002639 0.003304 0.003864
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Table A3. (Continued).

Age x Duration ¢ Durations 1-4 DPurations 5+
55 0.002926 0.003669 0.004341
36 (.003244 0.004075 0.004877
57 0.003594 0.004524 0.005478
58 0.003930 0.005022 0.006153
39 0.004400 0.005573 0.006908
60 0.004874 0.006181 0.007754
fil 0,005390 0.006853 0.008700
62 0.005956 0.007594 0.009757
63 0.006578 0.008412 0.010037
64 0.007260 0.009313 0.012255
63 0.008008 0.010305 0.013724
66 0.008828 0.011397 0.015363
67 0.0097206 0.012598 Q.017187
68 0.010709 0.013919 0.019219
a9 0.011784 0.015369 0.021479
70 0.012959 0.016962 0.023992
71 0.014243 0.018710 0.026784
72 0.015645 0.020627 0.029885
73 0.017176 0.022729 0.033327
74 0.018846 0.025032 0.037143
75 0.020667 0.027554 0.041372
76 0.022652 0.030315 0.046055
77 0.024814 0.033334 0.051236
78 0027169 0.036635 0.056965
79 0.029730 0.040241 0.063292
80 0.032517 0.044179 0.070273
81 0.035546 0.048476 0.077969
82 0.038837 0.053161 0.086443
83 0.042410 0.058267 0.095763
84 0.046289 0.063826 0.105998
85 0.050495 0.069875 0.117224
86 0.055054 0.076451 0.129518
87 0.059992 0.083593 0.142957
38 0.065337 0.091343 0.157622
89 0071113 0.099745 0.173593
0 0.077367 0.108844 0.190948
91 0.118686 0.209761
a2 0.129320 0.230102
93 0.140793 0.252030

94 0.153155 0.275395
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Table A3. (Continued).

Ape x Duration 0 Durations 1-4 Durations 5+
95 0.300831
96 0.327753
97 0.356353
98 0.386594
99 0.418410

100 0.451695

101 0.486303

102 0.522043

103 0.558677

104 0.595921

105 0.633445

106 0.670875

107 0.70:7804

108 0.743804

109 0.778435

110 (1.811264

111 (841891

112 0.869961

113 0.895193

114 0.917393

115 0.936470

116 0.952445

117 0.965448

118 0.975704

119 0.983521

120 1.000000
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Table A4, Temporary assurances, females — TF92 five years select:
values of g, 4.,

Age x Duration 0 Durations 1-4 Durations 5+
17 0.000099 0.000167 0.000227
18 0.000102 4.000172 0.000232
19 0.000104 0.000178 0.000238
20 0.000107 0.000184 0.000245
21 0.000110 0.000191 0.000252
22 0.000114 0.000199 0.000260
23 0.000118 0.000208 0.000269
24 0000122 0000218 0.000279
25 0.000127 0.000229 0.000290
26 0.000132 0.000241 0.000303
27 0.000138 0.000254 0.000317
28 0.000145 0.000269 0.000332
29 0.000153 0.000285 0.000349
ki) 0.000161 0.600304 0.000369
k)| 0.000170 0.000324 0.000390
32 0.000181 0.000346 0.000414
33 0.000193 0.000371 0.000440
34 0.000206 0.000399 0.000469
35 0.000220 0.000430 0.000502
36 0.000237 0.000464 0.000538
37 0.000255 0.000502 3.000579
38 0.000275 0.000545 04.000624
39 0.000298 0.0003591 0.000674
40 0.000323 0.000643 0.000729
41 0.000351 0.000701 0.000791
42 0.000383 0.000766 0.000860
43 0.000418 0.000837 0.000937
44 0.000457 0.000916 0.001022
45 0.000501 0.001004 0.001117
46 0.000549 0.001102 0.001223
47 0.000604 D.00121( 0.001341
4% 00006635 0001330 0.001472
49 0.000733 0.001464 0.001618
50 0.000808 0.001613 0.001780
51 0.000893 0.001777 0.001960
32 0.000987 0.001960 0.002161
53 0.001093 0.002163 0.002384

34 0.001210 0.002389 0.002633
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Table A4, (Continued).

Age x Duration 0 Durations 1-4 Durations 5+
55 0.001341] 0.002640 0.002909
56 0.001488 0.002918 0.003217
57 0.001651 0.003226 (.003559
58 0.001834 0.003569 0.003940
39 0.002037 0.003949 0.004363
60 0.002264 0.004372 0,004834
61 0.002317 0.004840 (3.005358
62 0.002800 0.005381 0.005941
63 0003115 0.005938 0.006589
64 0.003467 0.006579 0.007310
63 G.003860 0.007290 0.008111
66 0.004298 0.008079 0.009002
67 0.004787 0.008955 0.009993
68 0.005332 0.009926 0.011095
69 (.005940 0.011004 0.012319
70 0.0060618 0.G12200 0.013680
71 0.007375 0.013326 0.015192
72 0.008219 0.014996 0.016873
73 0.00915% 0.016626 0.018739
74 0.010208 0.018434 0.020812
75 0.011378 0.020437 1.023114
76 0.012682 0.022656 0.025669
77 0.014135 0.025115 0.028505
78 0.015754 0.027839 0.031652
79 0.01755% 0.030855 0.035141
80 0.019568 0034193 0.039009
81 0.021807 0.037886 0.043296
82 0.024299 0.041971 0.048045
83 0.027074 0.046487 0.053301
g4 0.030161 0.051477 0.059117
85 0.033595 0.056988 0.065547
86 0.037414 0.063071 0.072651
87 0.041658 0.06%779 0.080494
88 0.046373 0.077173 0.089144
89 0.051608 0.085315 0.098674
90 0.057417 0.094273 0.109163
91 0.104118 0.120693
92 0.114925 0.133348
93 0.126774 0.147218
94 0.139747 1162392
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Table A4. (Continued).

Age x Duration 0 Durations -4 Durations 5+
95 0.178963
96 0.197018
97 0.216645
98 0.237923
99 0.260924

100 0.285707
101 0.312311

102 0.340754

103 0.371027

104 0.403085

105 0.436844

106 0.472174

147 0.508892

108 0.546759

109 0.585478

110 0.624691

111 0.663985

12 0.702896

113 0.740926

114 0.777553

115 0.812260

116 0.844557
117 0.874011

118 0.900277

119 0.923123

120 1.000000




Appendix 4

Table AS. Pensioners — PML92Base, PMA92Base, PFL92Base
and PFA92Base values of g,

Males - Females
Age x Lives Amounts Lives Amounts
PMLY92Base PMA92Base PFL92Base PFAS2Basc
20 0.000623 0.000340 0.000254 0.000203
21 0.006612 (.000338 0.000233 0.000202
22 0,000601 0.000337 0.0002353 0.000202
23 0.000591 0.000335 0.000232 0.000202
24 0.000581 0.000334 0.000252 0.000202
2 0.000373 0.000333 0.000253 0.000203
26 0.000363 0.000332 0.00(255 G.000204
27 0.000560 0.000331 0.000257 0.000206
28 0.000555 0.000331 0.000260 0.000209
29 0.000553 0.000332 0.000265 0.000212
30 0.000553 0.000333 0.000270 0.000217
31 0.000556 0.000335 (0.000278 0.000222
32 0000562 0.000338 0.000287 0.000230
33 0.000572 0.000343 0.000299 0.000238
34 0.000586 0.000349 0.000313 0.000249
35 0.000605 0.000357 0.000:330 0.000263
36 0.000631 0.000367 0.000351 0.000279
37 0.000663 0.000380 0.000376 0.000298
8 0.000704 0.000396 0.000405 0.000321
39 0.000755 0.000417 0.000441 0.000349
40 0.000817 0.000443 0.000482 0.000382
41 (3000892 0.000475 0.000532 0.000421
42 0.000982 0.000514 0.000589 0.000468
43 0.001089 0.000561 0.000657 0.000522
44 0.001216 0.000619 0.000736 0.000586
45 0.001365 0.00068% 0.000829 (.000662
46 0.001541 0.000774 (1000936 0.000750
47 0.001746 0.000876 0.001061 0.000852
48 0.001985 0.000997 0.001205 0.000972
49 0.002262 0.001142 0.001371 0.001110
50 0.002583 0.001315 0.001563 0.001271
51 1.002953 0.001519 0.001783 0.001456
52 G.003378 0.001761 0.002036 0.001670
53 0003865 0.002045 0.002326 0.001917
54 0.004422 0.002379 0.002657 0.002200
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Table A5. (Continued).

Males Females
Age x Lives Amounts Lives Amounts
PML92Base PMA®2Base PFL92Base PFA92Base
35 0.005058 0.002771 0.003035 0.002524
56 0.005780 0.003228 0.003466 0.002894
57 0.006600 0.003759 0.003955 0.003317
58 0.007527 £.004376 0.004510 0.003799
59 0.008574 0.005090 0.00513% 0.004345
60 0.000753 0.005914 0.005849 0.004965
61 0.011076 0.006861 0.006650 0.005667
62 0.012559 0.007947 0.007553 0.006438
63 0.014217 0.009189 0.008367 0.007350
64 1.016065 0.010604 0.009704 0.008352
63 0.018120 0.012211 0.010977 0.009476
66 (.020400 0.014032 0.012399 0.010734
67 0.022923 0.016088 (0.013985 0.012138
68 0.023708 0.018402 0013751 0.013703
6% 0.028775 (0.020998 8017711 0.015442
70 0.032142 0.023901 0.019885 0.017371
71 0.035831 0.027137 0.022289 0.019505
72 (1.039862 0.030732 0.024943 0.021861
73 0.044253 0.034713 0.027867 0.024435
74 0.049025 0.039105 0.031081 0.027306
75 0.054197 0.043935 0.034607 0.030432
76 0.059787 0.049227 0.038467 0.03384%
77 0.065811 0.055008 0.042682 0.037577
78 0.072286 0.061292 0.047276 0.041632
79 0.079225 0,068 106 (052271 0.046035
20 £.086639 0.075464 0(.057690 0.050800
81 0.094538 0.083379 0.063554 0.055946
82 0.102929 0.091862 0.069886 0.061488
83 0.111815 0.100917 0.076705 0.067441
&4 (0.12119¢ 0.110544 0.084032 0.073817
85 0.131071 0.120739 0.091884 0.080629
86 0.141431 0.131492 0.100278 0.087885
87 0.152267 0.142786 0.109228 0.095594
88 0.163563 0.154599 0.118745 0.103761

89 0.175302 0.166903 0.128838 0.112386
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Table A5. (Continued).

Males Females
Age x Lives Amounts Lives Amaounts
PML92Base PMA92Base PFL92Base PFA92Base
90 0.187460 0.179664 0.139514 0.121470
91 0.200011 0192841 0.150773 0.131009
92 0.212925 0.206389 0.162615 (.140996
93 0.226157 0.220257 0.175034 0.151420
94 1.239700 0.234389 0.188021 0.162267
945 0.253482 0.248727 0.201561 0.173519
M6 0.267471 0.263206 0.215636 0.185155
97 0.281620 0.277762 0.230224 0.197150
98 0.295880 0.292327 0.245296 0.209477
96 0.310203 0.306832 0.260821 0.222103
100 0.324539 0.321209 0.276762 0.234993
101 0.338835 .335389 0.293080 0.248115
102 0.353042 (.349305 0.309730 0.261424
103 0.367107 0.362803 0.326664 0.274879
104 0.380983 0.376081 0.343834 0.288437
105 0.394621 0.388838 0.361186 0.302054
106 0.407973 0.401079 0.378663 (.313684
107 0.420997 0.412763 0.396216 0.329280
108 0.433049 0.423842 0.413781 0.342795
109 0.4458%0 0.434272 0.431304 0.356185
110 0.457684 0.444014 0.448729 0.369403
i1 0.468997 0.453033 0.466001 0.382406
112 0.479798 (01.461297 0.483064 0.395150
113 (.490060 0.468780 (.499869 0.407594
114 0.499756 0.475459 0.516366 0.41970G
115 0.508865 0.481313 0.532508 0.431431
116 0.517368 0.486326 0.548254 (.442752
117 0.525248 0.490484 0.563564 0.453630
118 (.532489 0.493776 0.578402 0.46403%
119 0.53%080 0.496194 0.592739 0.473947

120 10009009 1600000 L.060000 1.000000
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Table A6. Immediate annuitants, males — IML92Base and
IMA92Base one year select: values of g4,

Lives Amounts
Age x Duration Durations 14- Duration 0 Durations 1+
17 0.000433 0.000587 0.000458 0.000560
18 0.000429 0.000582 0.000454 0.000555
19 0.000426 0.000577 0.000450 0.000550
20 0.000423 0.000573 0.000447 0.000546
21 0.000420 0.000569 (.000444 0.000543
22 0.000418 0.000367 0.000442 0.000340
23 0.000417 0.000565 0.000441 0.000539
24 0.000416 0.000564 0.000440 0.000538
25 0.000417 0.000565 0.000440 0.000538
26 0.000418 0.000567 (.000442 0.000540
27 0.00042] 0.000570 0.000445 0.000544
28 0.000425 0.000576 0.000449 0.000549
29 0.000430 0.000583 0.000455 0.000556
30 0.000438 0.000593 0.000463 0.000566
31 0.000448 0.000606 0.000473 0.000578
32 0.000460 0.000623 0.000486 0.0005%94
33 0.000474 0.000643 0.000501 0.600613
34 0.000492 0.000667 0.000520 0.000636
35 0.000514 0.000696 0.000543 0.000664
36 0.000540 0.000731 0.000570 0.000697
37 0.000370 0.000772 0.000602 0.000736
38 0.00§606 0.000821 0.000640 0.000783
39 0.000648 0.000878 0.000685 0.000837
40 0,000697 0.600945 0.000737 (.000901
41 0.060754 (.001022 0.000797 0.000974
42 0.000820 00011114 0.000867 0.001060
43 0.000896 0.001215 0.000947 0.001158
44 0.000984 0.001333 0.001040 0.001271
45 0.001085 0.001470 0.001147 0.00£402
46 0.001201 0.001627 0.001269 0.001551
47 0.001333 0.001806 0.001408 0.001722
48 0.001484 0.002010 0.001568 0.001917
49 0.001656 0.002243 0.001750 0.002139
50 0.001852 0.002508 0.001956 0.002392
51 0.002074 0.002809 0.002191 0.002678
52 0.002326 0.003150 1.002457 0.003004
53 0.002611 0.003536 0.002759 0.003372

54 0.002934 0.003973 0.003099 0.003788
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Table A6. (Continued).

Lives Amounts
Age x Dwuration 0 Durations 1+ Duration 0 Durations 1+
55 0.003298 0.004466 (.003484 0.004258
56 0.003708 0.005021 0.003917 0.004787
57 0.004170 0.005646 0.004405 0.005383
58 0.004689 0.006348 0.004953 0.006053
59 000527 0.007136 0.005569 (.006805
60 0.005925 0.008019 0.006259 0.007647
61 0.006656 0.009008 0.007031 0.008590
62 0.007474 0.010113 0.007895 0.009645
63 0.008387 0.011347 0.00885% 0.010822
64 0.009405 0.012722 (.009935 0.012134
65 .010539 0.014254 0.011132 0.013595
66 0.011800 0.015956 0.012464 0.015219
67 1.013201 0.017846 0.013943 0.017022
68 0.014756 0.019941 0.015584 0.019022
69 0.016477 0.022261 0.017402 0.021236
K] 0.018382 0.024826 0.019412 0.023684
7 0.020486 0.027657 0.021633 0.026387
72 0.022807 0.030778 0.024083 0.029367
73 0,025365 0.034214 0.026781 0.032047
74 0.028179 0.037990 0.029749 0.036253
75 0.031269 0.042133 0.033010 0.040211
76 0.034660 0.046673 0.036585 0.044549
7 0.038373 0.051638 0.040500 0.049294
78 0.042434 0.057061 0.044781 (.054478
9 046868 0.062972 0.049454 0.060130
80 0.051702 0.069406 0.054547 0.066284
81 0.056963 0.076395 0.060088 0.072971
82 0.062680 (.083973 0.066108 0.080224
83 0.068881 0.092175 0.072634 0.088078
84 0.075596 0.101034 0.079699 0.096565
85 0.082853 0.110584 0.087332 0105718
&6 0.090634 0.120G838 0.095563 0113570
87 0.099116 0.131886 0.104422 0.126151
88 0.108179 0.143698 0.113939 0.137491
89 0.117899 0.156321 0.124140 0.149617
0 0.128304 0.169777 0.135053 0.162554
91 0.139418 0.184088 0.146701 0.176322
92 0.151264 (.199268 0.139106 0.19(:940
a3 0.163861 0.215328 0.172287 0.206419

94 0177225 0.232274 0.186259 0.222767
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Table A6. {Continued).

Lives Amounts
Age x Duration 0 Durations 1+ Duration 0 Durations [+
05 0.191370 {.250103 0.201033 0.239986
96 0.206304 0.263807 0.216616 0.258070
97 0.222031 0.288370 0.233008 0.277008
98 0.238551 0.308768 0.250206 0.296780
a9 0.255856 0.329968 0.268199 0.317358
100 0.273933 0.351927 0.286970 0.338706
101 0.374596 0.360778
L2 0.397913 (.183521
103 0.421809 0.406871
104 0.446206 0.430756
105 0471017 0.455098
106 0.496148 0.479808
107 0.521498 0.504791
108 0.546959 0.529946
109 0.572422 0.555169
110 0.597771 0.58034R8
111 0.622892 0.605374
112 0.647670 0.630133
113 0.671993 0.654519
114 0.695751 0.678419
115 0.718842 0.701731
116 0.741170 0.724359
117 0.762651 0.746213
118 0.783207 0.767212
119 0.802773 0.787288

120 1.000000 1.000000
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Table A7. Immediate annuitants, females — IFL92Base and
IFA92Base one year select: values of ¢r 4,

Lives Amounts
Age x Duration ¢ Duraticens 1+ Duration ¢ Durations 1+
17 0.000216 0.000302 0.000329 0.000400
18 0.000217 0.000302 0.000329 0.000400
19 0.000217 0.000302 0.000329 0.000400
20 0.000217 0.000303 0.000329 0.000400
21 0.000218 0.000304 0.000329 0.000400
22 0.000218 0.000304 0.000329 0.000400
23 0.000219 0.000305 0.000329 (.000400
24 0.000220 0.000307 0.000329 0.000400
25 0.000221 0.000308 0.000329 0.000401
20 0.000222 0.000310 0.000330 0.000401
27 0.000224 0.000312 0.000330 0.000401
28 0.000225 0.000314 0.000330 0.000401
29 0.000228 0.000317 0.000330 3.000402
30 (.000230 0.000321 0.000331 0.000402
31 0.000233 0.000325 0.000332 (.000403
32 0.000237 0.000331 0.000332 0.000404
33 0.000242 0.000337 0.000333 0.000405
34 0.000247 0.000345 0.000334 0.000407
35 0.000254 0.0003354 0.000336 0.000409
36 0.000261 0.000364 0.000338 0.000411
37 0.000271 0.000377 0.000340 0.000414
38 0.000281 0.000392 0.000344 0.000418
39 0.000294 0.000410 0.000347 0.000423
40 0.000310 0.000432 0.000352 0.000429
41 0.000323 0.000457 0.000358 0.000436
42 0.000349 0.000487 0.000366 0.000445
43 0.000374 0.000522 0.000375 0.000457
44 0.000404 0.000564 0.000387 0.000471
45 0.000439 0.000612 0.000401 0.000488
46 0.000480 0.000669 0.000419 0.000510
47 (.000528 0.000736 0.000441 0.0003536
48 0.000585 0.000815 0.000467 0.000569
49 0.000650 0.000907 0.000500 0.000603
50 0.000727 0.001014 0.000540 0.000656
] 0.000816 0.001138 (.000588 0.000715
52 0.600920 0.001283 0.000647 0.000786
53 0.001041 0.001451 0.000717 0.000872

54 0.001181 G.001647 0.000803 0.000976
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Table A7. (Continued).

Lives Ampounts
Age x Duration ¢ Durations 1+ Duration 0 Durations 1+
55 0.001343 0.001873 0.000906 0.001101
56 0.001531 0.002134 0.001029 0.001252
57 0.001747 0.002435 0.001177 0.001432
58 0.001997 0.002783 0.001354 0.001647
59 0.002284 0.003183 0.001565 0.001903
60 0.002613 0.003642 0.001815 0.002207
61 0.002991 0.004168 0.002111 0.002567
62 03424 0.004771 0.002462 0.002993
63 0.003920 0.605461 0.002875 0.003496
64 0.004485 0.006247 0.003361 0.004086
63 0.005129 0.007144 0.003931 0.004779
66 0.005862 0.008164 0.004598 0.005589
67 0.006695 0.009322 0.005376 0.006534
68 0.007639 0.010635 0.006280 0.007632
69 0.008708 0.012120 0.007329 0.008907
70 0.009917 0.013799 0.008543 0.010381
71 0.011280 (015692 0.009944 0.012080
72 0.012816 0.017824 0.011555 0.014035
73 0.014544 0.020219 0.013403 0.016276
74 0.016482 0.022905 0.015516 (.018839
75 0.018655 0.025913 0.017927 0.021759
76 0.021084 0.029274 0.620667 0.025078
77 0.023797 0.033022 0.023774 0028838
78 0.026819 0.037193 0.027284 (.033034
79 0.030180 0.041824 0.031239 0.037862
80 0.033910 0.046960 0.035680 0.043224
81 0.033042 0.052639 0040650 0.049218
82 0.042610 0.058903 0.046195 0.055897
83 0.047649 0.065804 0.052360 0.063313
84 0.053196 0.073381 0.059191 0.071518
85 0.059289 0.081684 0.066732 0.080561
86 0.065966 0.090759 0.075028 0.090491
87 0.073266 0.100653 0.084120 0.101351
88 0.081230 0.111409 0.094047 0.113183
89 (0.089896 0.123073 (.104843 0.126020
90 0.099302 0.135683 0.116540 0.139889
91 0.109485 0.149278 0.129160 0.154808
92 0.120482 0.163838 0.142720 0.170787
93 0.132322 0.17954]1 0.157229 0.187822

94 0.145037 0.196255 0.172685 0.205901
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Table A7. (Continued).

Lives Amounts
Age x Duration 0 Durations 1+ Duration 0 Durations 1+
95 0.158651 0.214043 0.189079 0.224997
96 0.173184 0.232906 0.206388 0.245069
97 0.188651 0.252839 0.224581 0.266063
98 0.205059 0.273821 0.243613 0.287913
99 0.222408 0.295822 0.263430 0.310537
100 0.240692 0318799 0.283964 0.333841
101 .342696 0.357722
102 0367443 0.382063
163 0,392956 0.406741
104 0.419139 0.431627
105 0.443883 0.456587
106 0.473069 (0.481486
107 0.500566 0.506192
108 0,528237 0.530573
109 0.555937 0.554505
110 0.583518 0.577873
111 0.610832 0.600570
112 0.637731 0.622502
113 0.664072 0.643586
114 0.689719 (.663752
115 0.714545 0.682046
116 0.738437 0.701125
n7 0.761294 0.718260
118 0.783030 0.734334
119 0.803579 0.749341

120 1000000 L.G00G60
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Table A8. Retirement annuitants — RMV92Base and
REV9Z?Base values of g,

Age x Males Females
RMYV92Rase RFV92Base
17 0.051376 0.042165
18 0.050428 0.041210
19 0.049479 0.040254
20 0.048530 0.039297
21 0.047580 0.038340
22 0.046629 0.037384
23 0.045678 0.036427
24 0.044726 0.035470
25 0.043775 0.034514
26 0.042823 0.033558
27 0.041871 0.032603
28 0.040919 0.031649
29 0.039948 0.030697
30 0.039017 0.029747
31 0.038068 0.028798
32 0.037119 0.027853
33 0.036173 0.026911
34 0035228 0.025973
35 0.034286 0.025039
36 0.033348 0.024112
37 0.032413 0.023190
38 0.031483 0.022276
39 0.030560 0.021371
40 0.029643 0.020476
41 0.028734 0.019592
42 0.027835 0.018721
43 (.026947 0.017865
44 0.026072 0.017026
45 0.025213 0.016206
46 0.024372 0.0135447
47 0.023551 0.014633
48 0.022753 0.013887
49 0.021983 0.013171
50 0.021244 0.012489
51 0.020541 0.011845
52 0.019878 0.011244
53 0019261 0.010639

54 0.018697 0.010187



Appendix A4 173
Table A8. (Continued),

Age x Males Females
RMV92Base RFVYO2Base
35 0.018192 0.009742
36 0.017755 0.009361
57 0.017393 0.009049
58 0.017118 0.008814
59 0.016934 0.008662
60 0.016859 0.008601
61 0.016903 0.008640
62 0.017080 0.008786
63 0.017404 0.009049
64 0.017892 0.009438
65 0.018562 0.009962
66 0.019431 0.010633
67 0.020520 0.011460
68 0.021850 0.012455
69 0.023444 0.013628
T 0.025328 0.014950
71 0.027525 (.016554
72 0.030064 0.018330
73 0.032972 0.020330
74 0.036279 0.022565
75 0.039971 0.025064
76 0.043988 0.027855
77 0.048353 0.030953
78 0.05308% 0.034391
79 0.058219 0.038206
80 0.063767 0042436
81 0.069756 0.047125
82 0.076213 0.052319
83 0.083160 0.058070
84 (.090623 0.064432
85 0.098625 0.071467
&6 0.106718% 0.079238
87 0.116337 0.087816
88 0.126091 0.097273
89 0.136470 0.107689
90 0.1474491 0.119148
91 0.159170 0131732
92 0.171520 0.145535
93 0.184549 0.160648

94 0.198265 0.177163
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Table A8. (Continued).

Age x Males Females
RMV92Base RFV92Base

a5 0.212671 0.195171

96 0.227764 0.214760

97 0.243539 0.236014

98 (.259986 0.259005

99 0.277089 0.283793
i 0.294827 0.310422
(8] 0.313175 0.338912
102 0.332100 0.369254
103 0.351567 0.401405
104 0.371532 0.435283
105 0.391947 0.470757
106 0.412761 0.507643
107 0433916 0.545701
108 (1455349 0.584630
109 0.476996 0.624066
110 0498787 0.663591
111 0.520651 0.702735
112 0.54251¢6 0.740987
113 0.564306 0.777821
114 0.585948 0.812707
115 0.607369 0.845149
116 (.62849¢6 0.874707
117 0.649259 0.901033
118 0.669594 0.923893
119 0.689438 0.943192

120 1.000000 1000000
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Table A9. Widows — WIL.92Base and WA92Base values of g,

Age x Lives Amounts
WL52Buse WAOXBase
17 (.000444 0.000366
18 0.000466 0.000384
19 0.000489 0.000403
20 0.000515 0.000423
21 0.000544 0.000446
22 0.000575 0.000471
23 0.000609 0.000498
24 0.000645 0.000527
25 0.000685 0.00055%
26 0.000729 0.000595
27 0.000777 0.000633
28 0.000829 0.000675
29 (.000885 0.000721
30 (.000947 0.000772
31 0.001014 0.000827
32 0.001087 0.000887
33 0.001167 0.000953
34 0.001254 0.001024
35 (.001349 0.001103
36 0.001452 0.00118%
37 0.001565 0.001282
38 G.001687 0.001385
39 0.001821 0.0014%97
40 0.001967 0.001619
41 0.002126 0.001752
42 0.002299 0.001899
43 0.002488 0.002058
44 (002693 0.002233
45 0.002917 0.002423
46 0.003161 0.002631
47 0.003428 0.002859
48 0.003718 0.003108
49 0.004034 0.003379
50 0.004378 0.003676
51 0.004753 0.004000
52 0.005162 0.004355
53 0.005607 0.004742

54 0.006092 0.005165
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Table A9, (Continued).

Age x Lives Amounts
WL92Base WAOZ2Base
85 0.006621 0.005627
56 0.007197 0.006132
57 0.007824 0.006683
58 0.008507 0.007286
59 0.009252 0.007944
60 0.010062 0.008662
61 0.010945 0.009447
62 0.011906 0.010304
63 0.012953 0.011240
64 0.014093 0.012262
65 0.015334 0.013378
o6 0.016685 0.014596
67 (0.018155 0.015925
68 0.019753 0.017376
69 0.0214%6 0.018959
70 0.023390 0.020687
Tt 0.025450 0.022572
72 (027691 0.024627
73 0.030128 0026865
74 0.032777 0.029314
75 0035657 1.031978
76 0.035786 0.034382
77 0.042184 0.038046
78 0.045875 0.041492
79 0.049882 0.045245
80 0.054231 0.049329
81 0.058948 0.053773
82 0.064063 0.058606
83 0.069606 0.063861
84 0.075611 0.069570
85 0.082112 0.075770
86 0.089147 0.082500
37 0.096753 0.089798
88 0.104971 0.097709
89 0.113844 0.106277
90 0.123413 (.115548
91 0.133730 0.125571
92 0.144835 0.136395
93 0.156777 (.148073
94 0.169605 0.160656
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Table A9. (Continued).

Age x Lives . Amaounts
WIL92Base WAY2Base

935 .183364 0.174195

96 (.198102 0.188744

97 0.213864 0.204352

98 0.230692 0.221067

99 0.248625 0.238935
100 0.267695 0.257996
101 0.287931 0.278283
102 0.309351 0.299821
103 0.331967 0.322627
104 0.335774 0.346705
105 0.380759 0.372042
106 0.406891 0.398613
107 0.434119 0.426369
108 0.462377 0.455242
109 0.491573 0.485139
110 0.521593 0.515942
1 0.552300 0.5347505
112 0.583529 0.579652
113 0.615094 0612181
1i4 1.646780 0.644862
115 0.678355 0.677439
116 0.709565 0.709637
117 0.740144 0.741163
118 0.769821 0.771718
119 0.798321 0.801003

120 1.000000 1000000
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Table A10. Pensioners — PML92, PMA92, PFL92 and PFAS2
(C = 2020) values of g, for calendar year 2020

Males Females
Age x Lives Amounts Lives Amounts
PML92C20 PMA92C20 PFL92C20 PFA92C20
20 0.000258 0.000141 0.000105 0.000084
21 0.000254 0.000140 0.000105 0.000084
22 0.000249 0.000140 0.000105 0.000084
23 0.000245 0.000139 0.000104 0.000034
24 0.000241 0.000138 0.000104 0.000084
25 0.000237 0.000138 0.000105 0.000084
26 0.000234 0.000138 0.000106 0.000085
27 0.000232 0.000137 0.000107 0.000085
28 0.000230 0.000137 0.000108 0.000087
29 0.000229 0.000138 0.000110 0.000083
30 0.000229 0.000138 0.000112 0.000090
3 0.000230 0.000139 0.600115 0.000092
32 0.000233 0.000140 0.000119 0.000095
33 0.000237 0.000142 0.000124 0.000099
34 1.000243 0.000145 0.000130 0.000103
35 0.000251 0.000148 0.000137 0.000109
36 0.000262 0.000152 0.000145 0.000116
37 0.000275 0.000157 0.000156 0.000124
38 0.000292 0.0001 64 0.000168 0.000133
39 0.000313 0.000173 0.000183 0.000145
40 0.00033% 0.000184 0.000200 0.000158
41 0.000370 0.000197 0.000220 0.000174
42 0.000407 0.000213 0.000244 0.000194
43 0.000451 0.000233 0.000272 0.000216
44 0.000504 0.000257 0.000303 0.000243
45 3.000566 0.000286 0.000344 0.000274
46 0.000639 0.000321 0.000388 0.000311
47 0.000724 0.000363 0.000440 0.000353
48 0.000823 0.000413 0.000499 0.000403
49 0.000938 0.000473 0.000568 0.000460
50 0.001071 0.000545 0.000648 0.000527
51 0.001224 0.000630 0.000739 0.000603
52 0.001400 0.000730 0.000844 0.000692
53 0.001602 0.000848 0.000964 0.000795

54 0.001833 0.000986 0.601101 0.000912
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Table A10. (Continued).

Age x Lives Amounts Lives Amounts
PMLO2C20 PMA92C20 PFLO2C20 PFA92C20
55 0.002096 0.001148 0.001258 001046
36 0.00239%6 0.001338 0.001437 0.001199
57 0.002735 0.001558 (.001639 0.001375
58 0.003120 0.001814 0.001869 0.001575
59 0.003554 0.002110 0.002130 0.001801
60 0.004042 0.002451 0.002424 0.002058
61 0.004770 0.002955 0.002864 (002441
62 0.005611 0.003550 0.003374 0.002885
63 (.006578 0.004251 0.003964 0.003401
64 0.007685 0.005073 0.004642 0.0063996
65 0.008950 0.006032 0.005422 0.004681
66 4.010391 0.007147 0.006315 0.005467
67 0.012025 (.008432 0.007336 0.006367
68 0.013873 1.009%30 0.008500 0.007395
6% 0.015956 0.011644 0.009821 0.008563
0 0.0182%¢6 0.013605 0.011319 0.009888
T 0.020916 0.015841 0.013011 0.011386
72 0.023841 (.018380 G.014918 0.013075
73 0.027094 0.021253 0.017062 0.014973
74 0.030702 0.024490 (.019465 0.017100
75 0.034689 0.028121 0(.022151 0.019478
76 0.039082 0.032179 0.025145 0.022127
77 0.043904 0.036696 0.023474 0.025069
TR 0.049182 0.041702 0.032166 0.028326
79 0.054939 0.047229 0.036248 0.031923
80 0.061197 0.053303 0.040749 0.035882
81 0.067976 0.059952 0.045698 0.040227
82 0.075297 0.067201 0.051124 0.044981
83 0.083174 0.075068 0.057057 0.050166
84 0.091621 0.083369 0.063526 0.055804
835 0.100650 0.092714 0.070358 0.061915
86 0.110265 0.102516 0.078180 0.068518
87 0.120470 0.11296% 0.086418 0.075631
B8R 0.131262 0.124068 0.095295 0.083270
89 0.142636 0.135802 0.104830 0.091444

179
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Table A10. {Continued).

Males Females
Age x Lives Amounts Lives Amounts
PML92(20 PMA92C20 PF1.92C20 PFA92C20
9% 0.154580 0.148151 0.113043 0.100164
91 0.167078 0.161088 0.125947 0.109437
92 0.18011¢ 0.174381 0.137554 0.119266
93 0.193650 0.188589 0.149868 0.129650
94 0.207667 0.203065 0.162894 0.140582
95 0.222124 0.217957 0.176626 0.152053
%6 0.236984 0.233205 0.191057 0.164051
97 0.252201 0.248746 0.206174 0.176555
98 0.267726 0.264511 0.221955 0.189545
99 0.283510 0.280429 1238377 0.202991
100 (.299498 0.296425 0.255408 0.216863
101 0.315633 0.312423 0.273011 0.231125
102 0.331857 0.328344 0.291144 0.245737
103 0.348109 0.344113 01.309759 0.260654
104 0.364331 0.359633 0.328806 0.275830
105 0(.380462 0.374887 0.348227 0.291217
106 0.396441 0.389742 0.367961 0.306760
107 0.412210 0.404148 0.387946 0.322407
108 0427710 0.418037 0.408114 0.338100
109 0.442886 0.431346 0.428398 0.353785
110 0.4576%4 0.444014 0.448729 0.369403
111 0.468997 0.453033 0.466001 0.382406
112 0.479798 0.461297 0.483064 0.395150
i3 0.490060 0.468780 0.499869 0.407594
114 0.499756 0.4754359 0.516366 0.419700
115 0.508865 0.481313 0.532508 0431431
116 0.517368 0.4861326 0.548254 0.442752
117 0.525248 0.490484 0.363564 0.453630
118 0.532489 0.493776 0.578402 .464038
119 0.539080 0.496194 (1.592739 0.473947

120 1.06G0000 1.000000 1.000000 1.000000
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Table A11, Immediate annuitants, males — IML92 and IMA92
(C = 2020) one year select: values of g, _ 4. for calendar year 2020

Lives — IML92C20 Amounts — IMAY2C20
Age x Duration 0 Durations 1+ Duration 0 Durations 1+
17 0.00017% 0.000243 0.0001%0 0.000232
18 0.000178 0.000241 0.000188 0.000230
19 0.000177 0.000239 0.000187 0.000228
20 0.000175 0.000237 0.000185 0.000226
el 0.000174 0.000236 0.000184 0.000225
22 0.000173 0.000235 0.000183 0.000224
23 0.000173 0.000234 0.000183 0.000223
24 0.000172 0.000234 0.000182 0.000223
25 0.000173 0.000234 0.000182 0.000223
26 0.000173 0.000235 0.000183 0.000224
27 0.000174 0.000236 0.000184 0.000225
28 0.000176 0.000239 0.000186 0.000228
9 0.000178 0.000242 0.000189 0.000230
30 0.000182 0.000246 0.000192 (.000235
1 0.000186 0.000251 0.000196 {1.000240
32 0.000191 0.000258 (4.000201 0.000240
33 0.000196 0.000266 0.000208 0.000254
34 0.000204 0.000276 0.000216 0.000264
35 0.000213 0000288 0.000225 0.000275
36 0.000224 0.000303 0.000236 0.000289
37 0.000236 (009320 0.000250 0.000305
38 0.000251 0.004340 0.000265 0.000325
39 0.000269 0.000364 0.000284 0.000347
40 0.000289 0.000392 0.000305 0.000373
41 0.000313 0.000424 0.000330 0.000404
42 0.000340 0.000460 0.000359 0.000439
43 0.000371 0.000304 0.000392 0.000480
44 0.000408 0.000552 0.000431 0.000527
45 0.000450 0.000609 0.000475 0.000581
46 0.000498 0.000674 0.000526 0.000643
47 0.000552 0.600749 0.000584 0.000714
48 0.000615 0.000833 0.000650 0.000795
49 0.000686 0.000930 0000725 0.000887
50 0.000768 0.001039 0.000811 0.000991
51 (000860 0.001164 0.000908 0.001110
52 (000964 0.001306 0.001018 0.001245
53 (¢.001082 0.001466 0.001143 0.001398

54 0.001216 0.001647 0.001284 0.001570
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Table All. {Continued).

Lives — IML92C20 Amounts - IMA92C20
Age x Duration 0 Durations 1+ Duration 0 Durations [+
55 0.001367 (.001851 0.001444 0.001765
56 0.001537 0.002081 0.001623 0.001984
57 0.001728 0.002340 0.001826 0.002231
58 0.001943 0.002631 0.002053 0.002509
39 0.002185 0.002958 0.002308 0.002820
60 0.002456 0.003324 0.002594 0.003169
61 0.002867 0.003880 0.003028 0.003700
62 0.003339 0.004518 0.003527 0.004309
63 0.003880 0.005250 0.004099 0.005007
64 0.004499 0.006086 0.004753 0.005805
65 0.005206 0.607041 0.005499 0.006715
ob 0.006010 0.008127 0.006349 0.007752
67 0.006925 0.000362 0.007314 0.00892%
68 0.007963 0.010761 0.008410 0.010265
69 0.009137 0.012344 0.009630 0.011776
70 0.010463 0.014131 0.011030 0.013481
71 0.011959 0.016145 0.012628 0.015403
72 0.013641 0.018408 0.014404 0.017564
73 0.015530 0.020948 0.016397 0.019988
74 0.017647 0.023791 0.018630 0022703
75 0.020014 0.026968 0.021128 0.025737
76 0.022657 0.030510 0.023915 0.029121
7 0.025600 1.034449 0027019 0.032885
78 0.028872 0.038824 0.030468 0.037066
7 0.032501 0.043668 0.034294 0.041698
80 0.036319 0.049024 0.038529 0.046819
81 0.040958 0.054931 0.043205 0.052469
82 0.045853 (.061430 0.048361 0.058687
83 0.051237 0.068565 0.054029 0.065517
84 0.057149 0.076379 0.060250 0.073001
853 0.063623 0.084918 0.067063 0.081181
86 0.070701 0.094225 0.074504 0.0690103
87 0078418 0.104345 0.082616 0.0699807
88 0.086815 0.115320 0.091438 0.110338
89 0.095929 0.127192 0.101007 0.121737
1] 0.105799 0.139998 0.111365 0.134042
91 0.116462 0.153777 0.122546 0.147289
92 0.127952 0.168558 0.134585 0.161513
93 0.140302 0.184369 0.147516 0.176741

94 0.153541 0.201233 0.161367 0.192997
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Table All. (Continued).

Lives — IML32C20

Amounts — IMA92C20

Age x Duration 0 Durations 1+ Duration ) Durations 1+
a5 0.167696 0.219163 0.176164 0.210298
96 0.182789 0.238168 0.191926 0.228655
97 0.198837 0.258246 0.208667 (.248071
98 0.215852 0.279388 0.226398 0.268541
99 0.233840 0.301574 0.245120 0.290049

100 0.252797 0.324773 0.264828 0.312572

o1 0.348945 0.336073

102 0.374036 0.360507

103 0.399981 0.383814

104 0.426704 0.471929

105 0.454117 0.438769

106 0.482123 0.466245

107 0.510613 0.494255

108 0.539468 0.522688

109 0.568565 0.551428

110 0.597771 0.580348

11 0622892 3.605374

112 0.647670 0.630135

113 0.671993 0.654519

114 0.695751 0.678419

115 0.718842 0.701731

116 0.741170 0.724359

117 0.762651 0.746213

118 0.783207 0.767212

119 0.802773 0.787288

120 1.000000 1.000000
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Table Al2. Immediate annuitants, females — IFL92 and IFA92
{C == 2020) one vear select: values of d[x— 1+ for calendar year 2020

Lives — TFL92C20 Amounts — TFA92C20
Age x Duration ( Durations 14 Duration 0 Durations I+
17 (.000090 0.000125 0.000136 0.000166
18 0.000090 0.000125 0.000136 0.000166
19 0.000090 0.000125 0.000136 0.000166
20 0.000094 0.000126 0.000136 0.000166
21 0.00009¢ 0.000126 0.000136 0.000166
22 0.000050 0.000126 0.000136 0.000166
23 0.000091 0.000126 (.000136 0.000166
24 0.000091 0.000127 0.000136 0.000166
25 0.000092 0.000128 0.000136 0.000166
26 0.000092 0.000128 (000137 0.000166
27 0.000093 0.000129 0.000137 0.000166
28 0.000093 0.000130 (000137 0.000166
29 0.000094 0.000131 0.000137 (1000167
30 0.000095 0.000133 0.000137 1.000167
31 (-.000097 0.000135 0.000138 ¢.000167
3z 0000098 0.000137 0.000138 0.000167
33 0.000100 0.000140 0.000138 0.000168
34 0.000102 0.000143 .000138 0.000169
35 0.000105 0.000147 (.000139 0.000170
36 1.000108 0.000151 0.000140 0.000170
37 0.000112 0.000156 0.000141 0.000172
38 ¢.000116 0.000162 0.000143 0.000173
39 000122 0.00017D) 0.000144 0.000175
40 0.000128 0.000179 0.000146 0.000178
41 0.000136 0.000189 0.000148 0.000181
42 0.000145 0.000202 0.000152 0.000184
43 0.000155 0.000216 0.000155 0.000189
44 0.000167 0.000234 0.000160 0.000195
45 0.000182 0.000254 0.000166 0.000202
46 0.000199 0.000277 0.000174 0.000211
47 0.000219 0.000305 0.000183 0.000222
48 0.000242 0.000338 0.000194 0.000236
49 0.000269 0.000376 0.000207 0.000252
50 0.000301 0.000420 0.000224 0.000272
51 0.000338 0.000472 0.000244 0.000296
52 0.000381 0.000532 0.000268 0.000326
53 0.000431 0.000601 0.000257 0.000361

54 0.000489 0000683 0.000333 0.000405
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Table A12. (Continued).

Lives — TFL92C20 Amounts — IFA92C20
Age x Duration 0 Durations 1+ Duration 0 Durations 1+
55 0.000557 0.000776 0.000375 0.000456
56 0.000635 0.000884 0.000426 0.000519
57 0.000724 0001009 0.000488 0.000594
58 0.000828 0.001153 0.000561 0.000683
59 4.000947 G.001319 0.000649 0.000789
60 0.001083 0.001509 0.000752 0.000915
61 0.001288 0.001795 0.000909 0.001106
62 0.001530 0.002131 0.001100 0.001337
63 0.001814 0.002527 0.001330 0001617
64 0.002146 0.002989 0.001608 0.001955
635 0.002534 0.003529 0.001942 0.002361
66 0.002986 0.004158 0.002342 (.002847
67 0.003512 0.004890 0.002820 0.003428
68 0.004122 0.005739 0.003389 0.004118
a9 0.004829 0.006721 0.004064 0.004939
70 0.005645 0.007855 0.004863 0.0053909
71 0.006585 0.009160 0.005805 0.007052
72 0.007665 0.010660 0.006911 0.008394
73 0.008903 0.012379 0.008206 0.009965
74 0.010322 0.014344 0.009717 0.011798
75 0.011940 0.016586 0.011474 0.013927
76 0.013782 0.019136 0.0i3510 0.016393
77 0.015876 0.022030 0.015860 0.01923%9
78 0018247 0.025306 0.018564 0.022510
79 0.020929 0.029005 0.021663 0.026256
80 0.023952 0.033170 (025202 0.030531
81 0.027354 0.037849 0.029229 0.035390
82 0.031171 0.043091 0.033794 0.0408%91
23 0.035444 0.048949 0.038948 0.047096
84 0.040215 (055474 0.044747 0.034066
83 0.045528 0.062725 0.051244 0.061863
86 0.051429 0.070759 0.058495 0.070550
87 0.057965 0.079634 0.066554 0.080186
83 0.065188 0.089407 0.075474 0.090831
89 0.073144 0.100139 0.085306 0.102537
90 0.081884 0.111884 0.096099 0.115352
91 0.091458 0.124698 0.107893 0.129318
92 0.101914 0.138630 0.120725 0.144466
93 0.113297 0.153727 0.134623 0.160818

94 0.125654 0.170028 0.149607 0.178384
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Table A12. (Continued).

Lives — TFL92C20 Amounts — IFA92C20
Ape x Duration 0 Durations 1+ Duration 0 Durations 1+
95 0.139025 0.187564 0.165688 0.197163
6 0.153444 0.206359 0.182863 0217135
97 0.168944 0.226427 0.201120 0.233269
98 0.185547 0.247766 0.220433 0.260517
99 0.203270 0.270366 0.240762 0.283815
100 0.222121 0.294201 0.262054 0.308083
101 0.319230 0.333227
102 0.345394 0.359137
103 0.372621 0.385692
104 0.400820 0.412762
105 0.429883 0.440205
106 .459697 0.467876
107 0.490118 (.495626
108 0.521002 0.523306
109 0.552191 0.550769
110 0.583518 0.577873
11t 0.610832 0.600570
112 0.637731 0.622502
113 0.664072 0.643586
114 0.689719 0.663752
115 0.714545 0.682946
116 0.738437 0.701125
117 0.761294 0.718260
118 0.783030 0.734334
119 0.803579 0.749341

120 1.000000 1006000
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Table Al3. Retirement annuitants — RMV92 and RFV92
(C = 2020) values of g, for calendar year 2020

Age x Males Females
RMV92C20 RFV92C20
17 0.021293 0.01747¢
18 0.0209200 0.017080
19 0.020507 0.016684
20 ¢.020114 0.016287
21 0.019720 0.013890
22 0.019326 0.015494
23 0.018932 0.015097
24 0.018537 0.014701
25 0.018143 0.014305
26 0.017748 0.013908
27 0.017354 0.013513
28 0.016959 0.013117
29 0.016565 0.012723
30 a.Glel71 0.012329
31 0.015778 0.011936
32 0.015384 0.011544
33 0.014992 0.011153
34 0.014600 0.010765
33 0.614210 0.010378
36 0.013821 0.009993
37 0.013434 0.009611
38 0.013048 04.009232
39 0.012666 0.008857
40 0.012286 0.008486
41 0011909 0.008120
42 0.011536 0.007759
43 0011168 0.007404
44 0.010806 0.007057
45 0.010450 G.606717
46 0.010101 0.006386
47 0.009761 0.006065
48 0.009430 0.005756
49 0.009111 0.005459
50 0.008305 0.005(76
5t 0.008513 .004909
52 0.008239 0.004660
53 0.007983 0.004430

54 0.007749 0.004222
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Table A13. (Continued).

Age x Males Females
RMV92C20 RFV92C20
55 0.007540 0.004038
56 0.007359 0.003880
57 0.007209 0.003750
58 0.0070%4 0.003653
59 0.007018 0.003590
60 0.006987 0.003565
61 0.007280 0.003721
62 0.007631 0.003925
63 0.008052 0.004187
64 0.008559 0.004515
65 0.009169 0.004921
a6 0.009897 0.005416
67 0.010764 0.006012
68 (.011791 0.006721
69 0.013000 0.007557
0 0.014417 0.008532
71 0.016067 0.009663
72 0.017981 0.010963
73 0.020187 0.012447
74 0.022720 0.014131
75 0.025584 0.016042
76 0.028754 0.018208
77 0.032258 0.020650
78 0.036121 0.023399
79 0.040372 0.026494
80 0.045041 0.029974
81 0.050157 0.033885
82 0.055753 (.038273
83 0.061859 0.043196
84 (.068509 0.048709
85 0.075734 0.054880
86 0.083568 0.061777
87 0.092043 0.069478
88 0.101190 0.078063
89 0.111040 0.087622
90 0.121621 0.095248
91 0.132962 0.110041
92 0.145086 0.123106
93 Q158015 0.137551

94 0.171769 0.153487
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Table Al3. {(Continued).

Age x Males Females
RMV92C20 REVG2C20

93 0.186362 0.171027

6 (.201803 0.190281

97 0.218098 0.211359

98 0.235248% (.234360

99 0.253245 0.259373
100 0.272079 0.286471
101 0.291730 0.315705
102 0.312172 0.347096
103 (1333374 0.380632
104 0.355293 (0.416258
105 0.377834 0.453867
106 0.401093 0.493293
107 0.424859 0.334311
108 0.449113 0.576623
1069 0.473782 0.619861
10 0.498787 0.663591
111 0.320651 0.702735
112 0.542516 0.740987
1i3 0.564306 0.777821
114 0.585948 0.812707
115 0.607369 0.845149
116 0.628496 0.874707
117 0.649259 0.901033
118 0.669594 0.923893
119 0.689438 0.943192

120 1.G00000 1.¢00000
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Table Al4, Widows — WL92 and WA92 {C = 2020)
values of ¢, for calendar vear 2020

Age x Lives Amounts
WL92C20 WAY2C20
17 0.000184 0.000152
18 0.000193 0.000159
19 0.000203 0.000167
20 (.000213 0.000175
21 0.000225 0.000185
22 0.000238 0.000195
23 0.000252 0.000206
24 0.000267 0.000218
25 0.000284 0.000232
26 0.000302 0.000247
27 0.000322 0.000262
28 0.000344 0.000280
29 0.000367 0.000299
30 0.000392 0.000320
3 (+.000420 0.000343
32 0.000451 0.000368
33 0.000484 0.000395
34 0.000520 0.000424
35 0.000559 0.000457
i6 0.000602 0.000493
37 0.00064% 0.000531
38 0.000699 0.000574
39 0.000755 0.000620
40 0.000815 0.000671
41 0.000881 0.000726
42 0.000953 0.000787
43 0.001031 0.000853
44 0.001116 0.000925
45 0.001209 0.001004
46 0.001310 (.0010%90
47 0.001421 0.001185
48 0.001541 0.001288
49 0.001672 0.001400
50 0.001814 0.001524
5t 0.001570 0.001658
52 0.002139 0.001805
53 0.002324 0.001963

54 0.002525 0.002141
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Table Al4. {Continued).

Age x Lives Amounts
WL92C20 WAS2C20
55 0.002744 0.002332
36 0.002983 0.002541
57 0,003243 0.002770
58 0.003526 0.003020
59 0.003835 0.003292
60 0.004170 0.003590
61 0.004714 0.00406%
62 0.005319 0.004603
63 0.005993 (.005200
64 0.006742 0.005866
a5 0.007574 0.006608
6 0.008499 0.007435
67 0.009524 0.008354
68 0.010660 0.00%377
69 0.011920 0.010513
70 0.013314 0.011773
7 0014856 0.0131746
72 0.016562 0.014729
73 0.018446 0.016451
74 0.020527 0.018358
75 0.022823 0.020468
76 0.025354 0.022802
77 0.028142 0.025382
78 0.031213 0.02823]
74 0.034591 0.031375
80 0.038306 0.034843
81 0.042386 0.038665
82 0.046865 0.042873
83 0.051777 0.047503
84 0.057160 0.052593
85 0063054 0.058184
8a (.069502 0.064320
87 0.076548 0.071046
88 0.084241 0.078413
89 0.092630 0.086473
90 0101768 (3.025281
91 0.111710 0r.104895
92 0.122514 0.115374
93 0.134236 0.126784

94 0.146939 0.139186
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Table Al4. (Continued).

Age x Lives Amounts

WL92C20 WA92C20

935 0.160680 (1.152646
96 0.175522 0.167230
97 0.191523 0.1830035
98 0.208741 (.200032
% 0.227231 0.218375
100 0.247040 0.238090
101 0.268215 0.259227
102 0.290788 0.281830
103 0.314788 0.305931
104 0.340224 0.331552
105 0.367098 0,358693
106 0.395389 0.387345
107 0.425058 0.417470
108 (456044 0.445007
109 0.488261 0.481870
[10 0.521593 0.515942
111 0.552300 0.547505
112 0.583529 0.579652
113 3.6135094 0612181
114 0.646780 0.644862
115 0.678355 0.677439
116 0.709565 0709637
117 0.740144 0.741163
118 0.769821 0.771718
112 0.7981321 0.801003

120 1.000000 1.000000
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Table Al5. Pensioners — PML92, PMA92, PFL92 and PFA92
(B = 1945) values of g, for year of birth 1945

Males Females
Age x Lives Amounts Lives Amounts
PMLI2B4S PMAQ2B45 PFL92B45 PFA92B45

47 0.001745 0.000876 0.001061 0.000852
48 0.001917 0.0009463 0.001164 0.000939
49 0.002111 0.001066 0.001279 0.001036
50 0.002329 0.001186 0.001410 0.001146
51 0.002574 0.001324 0.001554 0.001269
52 0.002846 0.001484 0.001715 0.001407
33 0.003149 0.001666 0.001895 0.001562
54 0.003484 0.001874 0.002093 0.001733
55 0.003853 0.002112 0.002313 0.001924
56 0.004262 0.002380 0.002556 0.002134
57 0.004710 0.002682 0.002822 0.002367
58 0.005199 0.003023 0.003115 0.002624
59 0.005734 0.003404 0.003437 (002906
60 0.006317 0.003831 0.003789 0.003216
61 0.007076 0.004383 0.004248 0.003620
62 0.007932 0.005019 0.004771 0.004079
63 0.008898 0.005751 0.005362 0.004600
64 0.009985 0.006590 0.006031 0.005191
65 0.011206 0.007552 0.006788 0.005860
66 0.012577 0.008651 0.007644 0.006618
67 0014114 0.009906 0.608611 0.007474
68 0.015834 0.011334 0.009702 0.008440
69 0.017756 0.012957 0.010929 0.009529
70 0.019898 0.014797 0.012310 0.010754
71 0.022283 0.016876 0.013861 G.012130
72 0.024931 0.019221 0.015600 0.013673
73 0.027866 0.021858 0.017548 0.015399
74 0031110 (L.024815 0.019723 0.017328
75 0.034689 0.028121 0.022151 0.019478
76 0.038628 0.031805 0.024853 0.021870
77 0.04205] 0.035899 0.027856 0.024524
78 0.047684 0.040432 0.031186 0.027463
79 0.052853 0.045435 0.034871 0.030711
R0 0.058481 0.050938 0.038241 0.034290
81 0.064593 0.056969 0.043423 0.038225
2 0.071212 0.063555 (.048351 0.042541
83 0.078358 0.070721 0.053754 0.047262
84 G.086051 (0.078488 0.059664 0.052411

193
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Table A135. (Continued).

Males Females
Age x Lives Amounts Lives Amounts
PMLO2B45 PMAY2B45 PFLYZB4S PFA92B45
83 0.094309 0.086875 0.066113 (L058015
86 0.103145 0.095896 0.073132 0.064054
87 €.112571 0.105561 080752 1.070673
88 0.122594 0.115875 0.08%002 0.077771
89 0.133220 0.126837 0.097910 0.085407
90 0.144447 0.138440 0.107502 0.093599
91 0.156273 0.150670 0.117802 0.102360
92 0.168688 0.163510 0.128830 0.111703
93 0.181680 0.176932 0.140605 0.121636
94 0.195231 0.190905 0.153139 0.132163
935 0.209317 0.205391 0.166443 0.143287
96 0.223914 0.220343 0.180320 (.155003
97 0.238988 0.235714 0.195372 0.167305
98 0.254503 0.251446 0.210992 0.180183
99 0.270419 0.267481 0227371 0.193618
100 0.286695 0.283753 0.244439 0.207593
101 0.303281 0.300196 0.262327 0.222080
102 0.320128 0.316740 0.280854 0.237052
103 0.337183 0.333313 0.300037 0.252473
104 0.354393 0.349843 0.319837 0.268306
105 0.371701 0.366254 0.340208 0.284510
106 0.389048 (382474 0.361100 0.301040
107 0.406379 0.398431 0.382459 0.317847
108 0.423634 0.414053 0.404225 0.334878
109 0.440754 0.429270 0.426336 0.352083
110 0.457684 0.444014 0.448729 0.369403
111 0.468997 0.453033 0.466001 0.382406
112 0.479798 0.461297 0.483064 0.395150
113 0.490060 0.468780 0.499869 0.407594
114 0.499756 0.475459 0.516366 0.419700
115 0.508865 0481313 0.532508 0.431431
116 0.517368 0.486326 0.548254 0.442752
117 0.525248 0.490484 0.563564 0.453630
118 0.532489 0.45377% 0.578402 ©.464035
119 0.539080 0.496194 0.592739 0.473947

120 1.000000 1.000000 1.000000 1.000000
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Table Al6. Immediate annuitants, males — IML92 and IMA92
(B = 1945) one year select: values of g[,_,.., for year of birth 1945

Lives — IML92B45 Amounts - IMA92B45
Age x Duration 0 Durations 1+ Duration Durations 1+
47 0.001333 0.001806 0.001408 0.001722
48 0.001433 0.001942 0001515 0.001852
49 (,001545 0.002093 0.001633 0.001996
50 0.001670 0.002262 0.001764 0.002157
51 0.001808 0.002448 0.001910 0.002334
52 0.001960 0.002654 0.002070 0.002531
53 0.002127 0.002881 0.002248 0.002747
54 0.002312 0.003130 0.002442 0.002984
55 (.002513 0.003404 0.002655 0.003245
56 0.002734 0.003702 0.002888 0.003531
57 0.002976 0.004029 0.003143 0.003841
58 0.003239 0.004385 0.003421 0.004181
59 0.003525 0.004773 0.003725 0.004531
60 0.003838 0.005194 0.004054 0.004953
61 0.004252 0.005755 0.004492 0.005488
62 0.004721 0.006387 0.004987 0.006092
63 0.005249 0.007102 0.005545 0.006773
64 0.005845 0.007507 0.006175 0.007541
65 0.006518 0.008815 0.006884 0.008408
66 0.007275 0.009837 0.007684 0.009383
67 0.008128 0.010988 0.008585 0.010481
68 0.009089 0.012282 0.009599 0.011716
69 0.010167 0.013737 0.010738 0.013104
70 0.011380 0.015369 4.012018 0.014662
T Q.0t2740 0.017200 0.013453 0.036410
72 0.014265 0.019250 0.015063 0.018367
73 0.015972 .021544 0.016864 0.020558
74 0.0178%2 0.024108 0.018878 0.023005
73 0.020014 0.026968 0.021128 0.025737
76 0.022394 0.030155 0.023637 0.028783
77 0.025044 0.033701 0.026432 0.032171
78 0.027992 0.037641 0.029540 0.033937
79 0.031267 0.042010 0.032992 0.040114
80 0.034899 0.046849 0.036819 0.044742
a1 0.038920 0.052197 0.041055 (.049857
82 0.043365 0.058097 0.045737 0.055503
83 0.048271 0.0645935 0.050901 0.061724

34 0053674 0471736 0.055588 0.068563
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Table Al6. (Continued).

Lives — [IML92B45 Amounts - IMA92B45
Age x Duration Durations 1+ Duratien 0 Durations 1+
85 0039615 0.079568 0.062838 0.076067
86 0.066135 0.088141 0.069694 0.084285
37 0.073276 0.097503 0.077199 0.093263
88 0.081082 0.107705 0.085400 0.103052
89 0.089597 0.118795 0.09433% 0.113700
90 0.098864 0.130821 0.1034065 0.125256
91 0108930 0.143832 0.114620 0.137764
92 0.119838 0.157868 0.126030 0.151271
93 0.131630 0.172973 0.138398 0.165816
94 0.144346 0.189183 0.151704 0.181439
95 0.158027 0.206527 0.166007 0.198173
96 0.172708 0.225032 0.181341 0216044
97 0.188420 0.244716 0.197735 0.235074
98 0.205191 1.265588 0.215216 0.255277
99 0.223042 0.287649 0.233802 0.276657
100 0.241990 0.310889 0.253507 0.299210
101 0.335289 0.322921
102 0.360816 0.347766
103 0.387426 0.373706
104 0.415064 0.400692
105 0.443660 0.428665
106 0.473133 (1457551
107 0.503391 0.487264
108 0.534327 0.517707
109 0.565829 (.548775
110 0.597711 0.580348
1 0.622892 0.605374
112 0.647670 0.630135
113 0.6719%3 0.654519
114 0.69575] 0.678419
115 0.718842 0.701731
116 0.741170 0.724359
17 0.762651 0.746213
118 0.783207 0.767212
119 0.802773 0.787288

120 1.000000 1.GOG000
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Table Al7. Immediate annuitants, females — IFL92 and 1FA92
(B = 1945) one year select: values of gj,_, ., for year of birth 1945

Lives - TFL92B45 Amounts — IFA92B43
Apge x Duration ¢ Durations 1+ Duration 0 Durations 1+
47 0.000528 0.600736 0.000441 0.000536
43 0.000565 0.000787 0.000451 0.000550
49 0.000607 0.000846 0.000467 0.000367
50 0.000636 0.000914 0.000487 0.000592
31 0.000711 0.000992 0.000512 (000623
52 0.000775 0.001081 0.000545 0.000662
33 0.00084% 0.001182 0.000584 0.000710
54 0.000930 0.00129% 0.000633 0.000769
53 0.001024 0.001427 3.000690 0.000839
56 0.001129 0.00t574 0.000759 0.000923
57 0.001247 0.001738 0.000840 0.001022
58 0.001379 0.001922 0.000935 0.001138
59 0.001528 0.002129 0.001047 0.001273
60 0.001693 0.002359 0.001176 0.001430
6l 0.001911 0.002663 0.00134% 0001640
62 0.002163 0.003013 0.001555 F.001890
63 0.002453 0.003418 0.00179% 0.002188
64 0.002787 0.003883 0.002089 0.002539
63 0.003172 0.004418 0.002431 0.002955
66 0.003614 0.005033 0.002835 0.003446
67 0.004122 0.005740 0.003310 0.004023
68 0.004705 0.006550 0.003868 0.004701
69 0.005373 0.007479 0.004523 0.005496
70 0.006139 0.008543 0.005289 0.006427
7i 0.007015 0.009759 0.006184 0.007512
72 0.008016 0.011148 0.007227 0.008778
73 0.009158 0.012732 0.008440 0.01024%
74 0.010459 0.014535 0.009846 0.011955
75 0.011940 0.016586 0.011474 0.013927
76 0.013622 0.018914 0.013353 0.016203
77 0.015531 0.021551 0.015516 0.018821
78 0.017691 0.024535 0.017998 0.021824
I 0.020134 0.027903 0.020840 0.025259
80 0.022889 0.031698 0.024084 1.029176
g1 0.025992 0.035966 0.027774 0.033628
82 0.029480 0.040754 0.031960 0.038673
83 0.033392 0.046114 0.036693 0.044369

84 0.037770 4.052102 0.042027 0030779
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Table A17. (Continued).

Lives — IFL92B45 Amounts — IFA92B45
Age x Duration 0 Durations 1+ Duration 0 Durations 14
85 0.042660 0.058774 0.048015 0.057966
86 0.048109 0.066190 0.054717 0.065995
87 0.054165 0.074413 0.062190 0.07492%
88 0.060884 0.083503 0.070490 0.084833
89 0.068316 0.093529 Q079675 0.095768
90 0.076517 0.104550 (1089800 0.107791
91 0.085543 0.116634 0.100915 (.120955
92 0.095451 0.125839 0.113069 0.135305
93 0.106294 0.144225 0.126302 0.150877
94 0.118130 0.15984¢ 0.140648 0.167702
95 0.131009 0.176750 0.156135 0.185793
96 0.144981 0.194978 0.172778 0.205160
97 0.160093 0.214564 3.190583 0225786
98 0.176382 0.235528 (1.209545 0.247650
99 0.193884 0.257883 0.229645 0.270710
100 0.212625 0.281624 0.250851 0.294912
101 0.306737 0.320186
102 0.333187 0.346444
103 0.360925 0.373587
104 0.389886 0.401502
105 0.41998¢6 0.430068
106 0451125 0.459151
107 0.483186 0.488616
108 .516037 0.518319
109 0.549534 0.548118
110 0.583518 0.53771873
111 0.610832 0.600370
112 0.637731 0.622502
113 0.664072 (.643586
114 0.689719 0.663752
115 0.714545 0.682946
116 0.738437 0.701125
117 0.761294 0.718260
118 0.783030 0.734334
119 0.803579 0.749341

120 1.000000 10400000
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Table A18. Retirement annuitants - RMV92 and RFV92
(B = 1945) values of ¢, for year of birth 1945

Age x Males Females
RMV92B45 RFV92B45
47 0.023551 0.014633
48 0.021978 0.013414
49 (.020515 (.012292
30 0.019158 0.011262
51 0.017903 0.010324
52 0.016748 0.009474
53 0.015691 0.008708
54 0.014731 0.008026
55 0.013865 0.007425
56 0.013092 0.006903
57 (0.012412 0.006457
58 0.011823 0.006088
59 0.011326 0.005793
60 0.010920 0.005571
61 0.010799 0.005520
62 0.010788 0.003549
63 0.010893 0.005663
64 0.011120 0.005864
63 a.011479 0.006161
a6 06.011980 0.006556
67 0.012635 0.007056
68 (.{13458 0.007671
69 0.014467 0.008409
70 0.015680 0.009280
71 0017118 0.010295
72 0.018803 0.011464
73 0.020762 0.012802
74 0.023022 0.014319
75 0.025584 0.016042
76 0.028420 0.017997
77 0.031557 0.020201
78 0.035021 0.022686
79 0.038839 0.025483
80 0.043043 0.028644
81 0.047661 0.032198
82 0,052728 0.036197
83 0.058277 0.040695

84 0.064344 0.045748
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Table A18. (Continued).

Ape x Males Females
RMV92B45 RFV22B45
85 0.070963 0.051422
86 078172 0.057788
87 0.086008 0.064922
88 0.094508 (.072908
89 G.103709 0.081838
90 0.113649 0.091808
a1 0.124363 0.102925
92 0.135885 0.115299
93 0.148248 0.129049
94 0.161483 0.14429¢6
95 0.175617 0161166
96 0150673 0.179787
97 0.206672 0.20028¢6
98 0.223628 0.222784
99 0.241552 0.247396
106 0.260448 0.274224
101 0.280313 {.303350
102 0.301139 0.33482%
103 0322910 0.368686
104 0.345602 0.404903
105 0.369182 (1443415
106 0.393614 0.484095
107 0.418850 0.526753
108 0.444833 0.571128
109 (0.471502 0.616878
110 0.498787 0.663591
11 0.520651 (.702735
112 0.342516 (.740987
113 0.564306 (.777821
114 0.585948 0.812707
115 0.607369 0.845149
116 0.628496 0.874707
117 0.649259 (0.901033
118 0.669594 0.923893
119 (.689438 1.943192

120 1.600000 1.000000
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Table A19. Widows — WL92 and WAQ2 (B = 1945)
values of ¢, for year of birth 1945

Age x Lives Amounts
WL92B45 WA92IB45
47 0.003428 0.002859
43 0.003591 0.003002
49 0.003763 0.003153
30 0.003948 0.003315
51 0.004143 0.003486
52 0.004349 0.003669
53 0.004568 0.003863
54 0.004800 0.004069
55 0.005046 0.004288
56 0.005307 0.004522
57 0.005583 0.004769
38 0.005876 0.005033
59 0.006i88 0.005313
60 0.006518 0.005611
61 (.006992 0.006035
62 0.007520 0.006508
63 0.008107 0.007035
64 0.008759 0.007621
65 0.009483 0.008273
66 0.010287 0.008999
67 0011178 0.009805
68 0.012168 0.010702
69 0.013265 0.011699
70 0.014480 0.0M12807
71 0.015827 0.014037
72 0.017319 0.015403
73 0.018971 0.016919
74 0.020800 0.018602
75 0.022823 0.020468
76 0.025059 0.022537
77 0.027531 (0.024830
78 0.030262 0.027371
79 0.033278 0.030184
80 0.036606 0.033297
81 0.040276 0.036740
82 0.044322 0.040547
83 0.048779 0.044753

84 0.053685 0.049396
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Table A19. (Continued).

Age x Lives Amounts
WL92B45 WAO2B45
85 0.039082 0.054519
R6 0.063014 0.060167
87 0.071529 0.066388
88 0.078678 0.073235
89 0.086515 (.080765
90 0.095097 0.089035
91 0.104486 0.098111
a2 0.114744 0.108038
93 (.125939 0.118947
94 0.138140 0.130851
95 0.151416 0.143845
96 0.165841 0.158007
97 0.181489 0.173417
98 0.198431 0.190152
99 (.216739 0.208291
100 0.236479 0.227911
101 0.257718 0.249083
i02 0.280511 0241869
103 0.304908 0.296329
104 0.330943 0.322507
105 0.358644 0.350433
106 0.388016 0.380122
107 0.419046 (1.411565
108 0.451698 0.444728
109 (.485911 0.479551
110 0.521593 0.515942
111 0.552300 0.547505
112 0.58352% 0.579652
113 0.615094 0.612181
114 0.646780 0.644862
15 0.678355 0.677439
116 0.709565 0.709637
117 0.740144 0.741163
118 0.769821 0771718
119 0.798321 0.801003

120 1.000000 1600000
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Table A20. Pensioners — PML92, PMA92, PFL92 and PFA%2
(B = 1972) values of g, for year of birth 1972

Males Females
Age x Lives Amounts Lives Amounts
PML92B72 PMAS2B72 PFL92B72 PFAS2B72
20 0.000623 0.000340 0.000234 0.000203
21 0.000591 0.00032¢6 0.000244 0.000195
22 0.000561 0.000314 0.000236 0.000189
23 0.000533 0.000302 0.000227 0.000182
24 0.000506 0.000291 0.000220 000176
25 0.000483 0.000281 0.000213 0.000171
26 0.000460 0.000270 0.000208 0.000166
27 0.000441 0.000261 0.000202 0.000162
28 0.000423 0.000232 0.000198 0.000159
29 0.000408 0.000245 0.000195 0.000156
30 0.000395 0.000238 0.000193 0.0001535
31 0.000384 0.000231 0.000192 0.000153
32 0.000376 0.000226 0.000192 0.000134
33 0.000371 0.000222 0.000194 0.000154
34 0.000368 0.0002(9 0.000196 6.000156
35 0.000368 0.000217 0.000201 0.000160
36 0.000372 0.000216 0.060207 0.000164
37 0.000379 0.000217 0.000215 0.000170
38 0.0003%0 0.000219 0.000224 0.000178
39 0.000406 0.000224 0.000237 0.000188
40 0.000426 0.000231 0.000251 0.000199
41 0.000452 0.000240 0.000269 0.000213
42 0.000483 0.000253 0.000289 0.000230
43 0.000520 0.000268 0.000314 0.00024%
4 0.000564 0.000287 0.000341 0.000272
45 0.000615 0.000310 0.000374 0.000298
46 0.000675 0.000339 0.000410 0.000329
47 0.000744 0.000373 0.000452 0.000363
48 0.000823 0.000413 0.000499 0.000403
49 1000912 0.000461 0.000553 0.000448
50 0.001014 0.000516 0.000614 0.000499
51 ¢.001129 0.000581 0.000682 0.000557
52 0.001258 0.000656 0.000758 0.000622
53 0.001403 0.000742 0.000844 0.000696

54 0.001565 0.000842 0.000940 0.000778
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Table A20. (Continued).

Males Females
Age x Lives Amounts Lives Amounts
PML92B72 PMA92B72 PFL92B72 PFAS2B72
55 0001746 0.000956 0.001047 0.000871
56 0.001946 0.001087 0.001187 0.000974
57 0.002169 0.001235 0.001300 0.001090
58 0.002415 0.001404 0.001447 0.001219
59 0.002687 0.001595 0.001610 0.001362
(il4] 0.002986 0.001811 0.001791 0.001520
61 0.003514 0.002177 0.002110 0.001798
62 0.004127 0.002612 0.002482 0.002122
63 0.004838 0.003127 0.002915 0.002501
64 0.005658 0.003735 0.003418 0.002942
65 0.006602 0.004449 0.004000 0.003453
o6 0.007686 0.005287 0.004671 0.004044
67 0.008925 1.006264 0.005445 0.004726
68 0.010338 0.007400 0.006334 0.005511
69 0.011945 0.008717 0.007352 0.006410
70 0.013765 (.010236 0.008516 0.007439
71 0.015822 (.011983 0.009842 0.008613
72 0.018138 0.013984 0.011350 0.009947
73 0.020738 0.016267 0.013059 0.011460
74 0.023646 0.018862 0.014991 0.013171
75 0.026891 0.021799 0.017171 0.015099
76 0.030497 0.025111 0.019622 0.017266
77 0.034494 0.028831 0.022371 0.019695
78 0.038909 0.032991 0.025447 0.022409
79 0.043770 0.037627 0.028878 0.025433
80 0.049103 0.042770 0.032696 0.028791
&1 0.054937 0.048452 0.036932 0.032511
82 0.061297 0.054706 0.041619 0.036618
83 0.068206 0.061559 0.046789 0.041138
84 0.075688 0.06%036 0.052479 (0.046099
85 0.083763 0.077160 0.058720 0.051527
86 0.092448 0.085951 0.065548 0.057447
87 0.101758 0.095422 0.072996 0.063884
88 0.111703 0.105582 0.081095 0.070862

89 0.122292 0.116433 0.089878 0.078401
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Table A20. (Continued).

Males Females
Age x Lives Amounis Lives Amounts
PML92B72 ~  PMAO2B72 PFL92B72 PFA2IB72
H 0.133526 0.127973 0.099374 0.086522
91 .145404 0.140191 0.109609 0,095241
92 0.157920 0.153072 0.120607 0.104572
93 B,171063 0.166593 0.132388 0.114528
94 0.184817 0.180722 0.144971 0.125114
5 0.199161 0.195425 0.158367 0.136334
96 0.214070 0.210656 0.172584 0.148188
97 0.229511 0.226367 0.187625 0.160671
98 0.245449 0.242501 (.203487 0.173773
99 0.261845 0.25899% 0.220161 0.187479
100 0.278655 0.275796 0.237633 0.201771
131 0.295830 0.292821 0.255882 (216624
102 0.313320 0.310003 0.274881 ¢.232010
103 0.331069 0.327269 0.294596 1.247895
104 0.349023 0.344542 0.314991 0.264241
L35 0.367123 0.361743 (336018 (.281006
106 0.385308 0.378797 0,357628 0.298146
107 (.403518 0.395626 0.379766 (.315609
108 0421692 0.412155 0.402372 0.333343
109 0.439767 0.428309 0.425381 0.351254
119 0.457684 0.444014 0.448729 0.369403
111 0.468997 0.453033 0.466001 0.382406
112 0.479798 0.461297 0.483064 0.395150
113 0.490060 0.468730 0.495869 0.407594
114 0.499756 0.475459 0.516366 0.419700
115 (.508865 0.481313 0.532508 (.431431
116 0.517368 0.486326 0.548254 0.442752
117 0.525248 0.490484 0.563564 0.453630
18 0.532489 0.493776 0.578402 0.464038
119 0.539080 0.496154 (.592739 0.473947

120 1.000000 1.000000 10060000 1.000000
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Table A21. Immediate annuitants, males — IML92 and TMA92
(B = 1972) one vear select: values of g _ i+ for year of birth 1972

Lives — TML92B72 Amounts — IMAS2B72
Age x Duration 0 Durations 1+ Duration ( Durations 1+
20 0.000423 0.000573 0.000447 0.000546
21 0.000406 0.000550 0.000429 0.000525
22 0.000390 (+.00052% 0.000412 0.000504
23 0.000376 0.000510 0.000398 0.000486
24 0.000363 0.000492 0.000383 0.000469
25 0.000351 0.000476 0.000371 0.000453
26 0.000341 0.000462 0.000360 0.000440
27 0.000332 0.000449 0.000351 0.000429
28 0.000324 0.000439 0.000342 0.000418
29 0.000317 0.000430 0.000336 0.000410
30 0.000313 0.000423 0.000330 0.000404
31 0.000309 0.000419 0.000327 0.000399
32 0.000308 0.000417 0.000325 0.000397
33 0.000307 0.0060416 0.000325 0.000397
34 0.000309 0.000419 0.000326 0.000399
35 0.060313 0.000423 0.000330 0.000404
36 0.000318 0.000431 0.000336 0.000411
37 0.000326 0.000441 0.000344 0.000421
38 0.000336 0.000455 0.000355 0.000434
39 0.000348 0.000472 0.000368 0.000450
40 0.000363 0.000493 0.000384 0.000470
41 0.000382 0.000517 0.000403 0.000493
42 0.000403 0.000546 0.000426 0.000521
43 0.000428 0.000580 0.000452 0.000553
44 0.000456 0.000618 0.000482 0.000589
45 0.000489 0.000662 0.000517 0.000632
46 0.000526 0.000713 0.000556 0.000679
47 0.000568 0.000769 0.000600 0.000734
48 0.000615 0.000833 0.000650 0.000795
49 0.000668 0.000905 0.000706 0.000863
50 0.000727 0.000985 0.000768 0.000939
51 0.000793 0.001074 0.000838 0.001024
52 0.000866 0.001173 0.000915 0.001119
53 0.000948 0.001283 0.001001 0.001224

54 0.001038 0.001406 0.001097 0.001340
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Table A21. (Continued).

Lives — TML92B72 Amounts - IMA92B72

Age x Duration ¢ Durations 14 Duration 0 Durations 14+
55 0.001138 0.001541 0.001202 0.00146%
56 0.001248 0.001690 0.00131% 0.001612
37 0.00t370 0.001855 0.001447 0.001769
58 0.001504 0.002037 0.00158% 0.001942
59 0.001652 0.002236 0.001743 0.002132
60 0.001814 0.002455 0,001916 0.002341
51 0002112 0,002858 0.002231 0.002725
62 0.002456 0.003323 0.002594 0003170
63 0.002854 0.003861 0.003015 (.003683
6d 0.003312 0.004431 0.003499 0.004274
63 0.003840 0005194 0.004056 0.004953
66 0.004446 0.006011 0.004694 0.005734
&7 0.005146 0.006948 0.005429 0.006627
68 0.005934 0.008019 0.0606267 0.007650
69 0.006840 0.009241 0.007224 0.008816
70 0.007872 0.010632 0.008314 0.010143
71 0.009046 0.012213 0.009553 0.011652
72 0.010378 0.014005 0.010958 0.013363
73 0.011886 0086033 (012550 0.015290
74 (0.013592 0.018324 0.014349 0.017486
75 0.015515 0.020905 0.016378 (.019951
76 0.017680 0.023808 0.018662 0.022724
77 0.020113 0027065 0.021228 0.025837
78 0.022841 0.030714 0.024104 0.029323
79 0.025893 0.034790 0.027322 0.033220
80 0.029302 0.039336 0.030915 0.037567
81 0.033102 0.044394 0.034918 0.042404
82 0.037327 0.050008 0.039369 0.047775
83 0.042017 0.056226 0.044306 0.053727
84 0.047210 0.063097 0.049773 0.060306
85 0.052949 0.070671 0.055811 0.067561
86 0.059277 0.079000 0.062466 0.075544
87 0.066238 0.08813% 0.069784 0.084308
88 0.073880 (0.098137 0.077813 0.093898

gy 0.082247 0.109051 0.086601 0.104374
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Table A2l (Continued).

Lives — IML92B72 Amounts - IMA92B72
Age x Duration 0 Purations 1+ Dwuration 0 Durations 1+
90 (1091389 0.120930 0.096197 0.115785
91 0.101354 0.133828 0.106648 0.128182
92 0.112188 0.147791 0.118004 0.141614
93 0.123937 0.162865 0.130310 0.156126
94 0.136647 0.179092 1.143612 0171761
95 0.150360 0.196506 0.157952 0.188557
96 0.165115 0.215139 0.173368 0.206545
97 0.180948 0.235012 0.189894 0.225752
98 0.197891 0.256140 0.207560 0.246195
99 0.215970 0.278529 0.226389 0.267884
i00 0.235204 0.302171 0.246398 0.290819
101 0.327052 0.314988
102 0.353142 0.340370
L03 0.380401 0.366930
104 0408775 0.394621
105 0.438196 0.423386
106 0.468584 0.453152
107 0.4993847 0.483833
108 0.531877 0.515333
109 0.564562 0.547545
10 0.597771 0.580348
111 0.622892 0.605374
112 0.647670 0.630135
113 0.671993 0.634519
114 0.695751 .678419
115 0.718842 0.701731
116 0.741170 0.724359
117 0.762651 0.746213
118 0.783207 0.767212
119 0.802773 0.787288

120 1.000000 1000000




Appendix A 209

Table A22. Immediate annuitants, females — IF1.92 and IFA92
(B = 1972) one year select: values of g, _, ., for year of birth 1972

Lives — IFL92B72 Amounts -- IFA92B72
Age x Duratian 0 Durations 1+ Duration ¢ Durations 1—
20 0.000217 (000303 0.000329 0.000400
21 0.0002i 1 0.00a294 0318 0.000386
22 0.000203 0.000284 0.000307 0.000373
23 0.000197 0.000275 0.000297 0.000361
24 0.000192 0.000268 0.000287 0.000349
25 0.000186 0.000260 0.000277 0.000338
26 (000181 0.000253 0.000269 0.000327
27 0.000176 0.000246 0.000260 0.000316
28 0.000171 0.000239 0.000252 0.000306
29 0.000168 0.000234 0.000243 0.000296
30 0.000164 0.000229 0.000236 0.000287
31 0000161 0.000225 0.000229 0.000278
32 0.000159 0.000221 0.600222 0.000270
33 0.000157 0.000218 0.000216 0.000262
34 (000155 0.000216 0.000210 (.000255
35 0.000154 0.000215 0.000204 0.000249
36 0.000:154 (.000215 0.000199 0.000242
37 0.000155 0.000215 0.000194 0.000237
38 0.000156 0.000217 0.000191 0.000232
39 0.000158 0.000220 0.000186 0.000227
40 0.000162 0.600225 0.000184 0.000224
41 0.000166 0.00023] 0.000181t 0.000221
42 0.000172 0.000239 0.000180 0.000219
43 0.000179 (.000249 4.0G60179 0.000218
44 0.000187 0.000262 0.000179 0.000218
45 0.000198 0.000276 0.000181 0.000220
46 0.000210 0.000293 0.000184 0.000223
47 0000225 0.000314 00003 88 (.000228
48 0.000242 0.000338 0.000154 0.000234
49 0.000262 0.000366 0.000202 (.000245
50 0.000285 0.000398 0.000212 0.000258
51 0.000312 0.000435 0.000225 0.000273
52 0.000343 0.060478 0.000241 0.000293
53 0.000378 0.000527 0.000260 0.000317

54 0.000418 0.000583 0.000284 (L000345
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Table A22. {(Continued).

Lives — TFL92B72 Amounts - IFA92B72
Age x Duration 0 Durations 1+ Duration 0 Durations 1+
55 0.000463 0.000646 0.000313 0.000380
56 0.000515 0.000718 0.000346 0.000422
57 0.000574 4.000800 0.000387 0.000471
58 0.000641 0.000893 0.000434 0.000328
59 0.0007t6 0.000997 0.000490 0.000596
60 0.000800 0.001115 0.0005506 0.000676
&1 01.00094% 0.001322 0.000670 0.000814
62 0.001125 0.001568 0.000809 0.000984
63 0.001334 0.001858 0.000978 0.001190
64 0.001580 0.002200 0.001184 0.00£439
65 0.001869 0.002603 0.001432 0.001741
66 0.002208 0.003076 0.001732 0.002106
a7 0.002607 0.003629 (.002093 0.002544
68 0.003072 0.004277 0.002525 0.003069
69 0.003615 0.005031 0.003042 0.003697
70 0.004247 0.005910 0.003659 0.004446
71 (.004981 0.006929 0.004391 0.005334
72 0.005832 .008110 0.005258 0.006386
73 0.006816 0.009475 0.006281 0.007627
74 0.007950 0.011048 0.007484 0.009087
75 1009256 0.012857 0.008895 0.010796
76 0.010755 0.014933 0.010542 0.012792
77 0.012473 0.017308 0.012461 0015115
78 0.014436 0.020020 0.014686 0.017808
79 0.016674 0.023108 0.017259 0.020918
80 0.019219 0.026615 0.020222 0.024497
81 0.022107 0.030589 0.023622 0.028601
82 0.025375 0.035079 0.027510 0.033288
83 0.029066 0.040140 0.031939 0.038620
84 0.033221 0.045827 0.036965 0.0446064
85 0.037890 0.052202 0.042646 0.051484
86 0.043120 0.059326 0.049043 0.059151
37 0.048963 0.067265 0.056216 0.067732
88 0.055475 0.076085 0.064228 0.077297

89 0.062712 0.085857 0.073139 0.087912
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Table A22. {Continued).

Lives — IFL.92B72 Amounts - TFA92B72
Age x Duratien 0 Durations 1+ Duration 0 Durations 1+
90 0.070732 0.096645 0.083010 0.099641
91 0.079593 0.108522 0.093896 0.112542
92 0.089358 0.121551 0.105851 0.126667
93 0.100083 0.135797 0.118921 0.142061
94 0.111829 0.151320 0.133146 0.158757
as 0.124652 0168174 0.148560 0.176780
96 0.138607 0.186406 0.165182 0.196140
97 0.153744 0.206055 0.183026 0.216832
98 0.170108 0.227150 0.202090 0.238840
9 0,187736 0.249706 0.222363 0.262127
100 0.206662 0273726 0.243817 0.286642
161 $.299201 0.312320
102 0.326101 0.339076
103 0.354381 0.366812
104 0.383978 0.395419
105 0.414813 0.424771
106 0.446787 0.454737
107 0.479784 0.485176
108 0.513672 0.515943
109 0.548303 0.546891
110 0.583518 0.577873
i1 0.610832 0.600370
112 0.637731 0.622502
113 0.664072 0.643586
114 0.68971% 0.663752
115 0.714545 0.682946
116 0.738437 0.701125
117 0.761294 0.718260
118 0.783030 0.734334
119 0.803579 0.749341

120 1.000000 1600000
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Table A23. Retirement annuitants — RMV92 and RFV92
(8 = 1972) values of g, for year of birth 1972

Age x Males Females
RMV92B72 REVIIBT2
20 0.048530 0.039297
21 (0.045960 0.037034
22 0.043516 0.034888
23 0.041192 0.032850
24 0.0358983 0.030915
25 0.036883 0.029080
26 0.034887 0.02733%
27 0.032989 0.025687
28 0.031185 0.024121
29 0.029472 0.022636
30 0.027843 0.021228
3 0.026296 0019893
32 0.024826 0.018629
33 0.023431 0.017431
34 0.022105 0.016297
35 0.020846 0.015224
36 0.019652 0.014209
37 0.018518 0.013249
38 0.017443 (1012342
39 0.016424 0.011486
40 0.015459 0.010678
41 0.014544 0.009917
42 0.013680 0.009201
43 0.012862 0.008527
44 0.012090 0.007895
45 0.011362 0.007303
46 0.010677 ¢.006750
47 0.010034 1.006234
4% 3.009430 D.005756
49 0.008866 0.005312
50 0.008341 0.004504
51 0.007854 0.004529
52 0.007404 0.004188
53 0.00699 0.003830

54 0.006616 0.003605
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Table A23. (Continued).

Age x Males Females
RMV92B72 RFV92B72
53 0.006278 0.003362
56 0.005978 0.003152
57 8.005715 0.002973
58 0.005491 0.002828
59 0.005306 0.002714
60 0005162 0.002633
61 0.005362 0.002741
62 0.005613 0.002887
63 (.005922 0.003079
it 0.006302 0.003324
65 6.006763 0.003630
66 0.007321 0.004006
67 0.007989 0.004462
68 0.008787 0.005009
69 0.069732 0.005657
70 0.010847 0.006420
71 0.012154 0.007310
72 G.01368G 0.008341
73 0.015451 0.009527
74 0.017499 0.010884
75 0.019832 0.012436
76 0.022438 0.014209
77 0.025344 0.016224
T8 0.028576 0.018511
79 0.032164 0.621108
80 0.036140 0.024051
& 0.040536 0.027385
82 0.045387 0.031157
83 0.050727 0.035422
84 0.05659%5 0.040238
83 0.063028 0.045672
86 0.070063 0.031795
87 0.077747 0.058680
88 0.086112 0.066431
89 0.095202 0.075125
90 0.105056 0.084866
91 0.115713 0.095766
92 0.127211 0.107939
93 0.139585 0.121507

94 0.152870 0.136599
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Table A23. (Continued).

Age x Males Females
RMVO2B72 RFV92B72

95 0.167096 0.153346

96 0.182290 0.171882

97 0.198476 0.192344

98 0.215673 0.214859

99 0.233893 0.239552
100 0.253144 0.266534
101 0.273427 0.295897
102 0.294734 0.327708
103 0.317055 0.362000
104 0.340365 0.398768
105 0.364636 0.437954
106 0.389830 0.479440
107 0.415901 0.523045
108 0.442793 0.568510
109 0.470446 0.615496
110 0.498787 0.663591
111 0520651 0702735
i12 0.542516 0.740987
113 0.564306 0.777821
114 0.585948 0.812707
115 0.607369 0.845149
116 0.628496 0.874707
117 0.649259 (901033
118 0.669594 0.923893
119 0.689438 0.943192

120 L.000500 1.000000
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Table A24. Widows — WL92 and WA92 {B = 1972)
values of ¢, for year of birth 1972

Age x Lives Amounts
WIL92B72 WA92B72

20 0.000515 0.000423
21 0.000525 0.000431
22 0.000537 0.000440
23 0.000549 0.000449
24 0.000362 0.000459
25 0.000577 0.000471
26 0.000594 0.000485
27 0.000612 0.000499
28 0.000632 0.000514
29 0.000653 0.000532
30 0.000676 0.000351
31 0.000700 0.000571
32 0.000727 0.000593
33 0.000756 0.000617
34 0.000787 0.000643
35 0.000820 0.000671
36 $.000856 0.000701
37 0.000894 0.000732
38 0.000935 0.000767
39 (.000979 0.000805
40 0.001026 0.000844
41 0.001076 0.000887

2 0.001130 0.000933
43 0.001188 0.000982
44 0.001249 0.001035
45 0.001315 0.001092
46 0.001385 0.001153
47 0.001460 0.001218
48 0.001541 0.001288
49 G.061627 0.001363
30 0.001719 0.001443
i 4.001817 0.001529
52 0001923 0.001622
53 0.002035 0.001721

54 0.002156 (0.061828
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Appendix A
Table A24. (Continued).

Age x Lives Amounts
WL92B72 WA92B72
55 0.00228% 0.001942
56 0.002423 0.002065
57 0.002571 0.002196
58 0.002729 0.002337
59 0.002399 0.002489
60 0.003081 0.002652
61 0003472 0.002997
62 0.003913 0.003386
63 (1004408 0.003825
64 0.004%964 0.004319
65 0.005587 0.004874
66 0.006286 0.005499
67 0.007069 0.006200
68 0.007944 0.006988
a9 0.008923 0.007870
70 0.010017 0.008860
71 0.011238 0.009967
72 0.012600 0.011206
7 0.014119 0.012591
74 0.015809 0.014139
75 0.017692 0.015866
76 0.019785 0.017793
77 0.022110 0.019941
78 0.024693 0.022334
7 0.027558 0.024997
80 0.030736 0.027958
81 0.034255 (.031248
g2 0.038151 0.034901
83 0.042459 0.038955
84 0047220 (.043447
85 0.052475 0.048422
86 0.058272 0.053927
87 0.064659 0.060011
38 0.071689 0.066729
89 0.079418 0.074140
90 0.087907 0.082303
a1 0.097219 0.091287
92 0107420 0101160
93 0.118579 0.111996
94 0.130772 0.123872
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Table A24. (Continuned).

Age x Lives Amounts
WL92B72 WAQ2BT2
95 0.144069 0.136805
96 0.158350 0.151061
97 0.174292 0.166540
98 (.191372 0.183387
99 0.209866 0.201687
100 (.229848 0.221520
1 0.251387 0.242963
102 0.274545 0.266087
103 0.299379 0.290956
104 0.325929 0.317621
105 0.354227 0.346118
106 0.384286 0.376468
107 0.416095 0.408667
108 0.449628 0.442689
109 0.484823 0.478477
110 0.521593 0.515942
111 0.352300 0.547505
11z 0.583352% 0.579652
113 0.615094 0.612181
114 (.646780 0.644862
115 0.678355 0.677439
116 0.709563 0.709637
117 0.740144 0.741163
118 0.769821 0.771718
119 0.798321 0.801003

120 1.000000 1.000000
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Table B1. Retirement annuitants, males — RMD92 and RMC92
values of g,

Age x Deferred Combined
RMD92 RMC(C92
17 0.000393 0.000401
18 0.000392 0.000401
19 0.000392 0.000401
20 0.000392 0.000403
21 0.000394 0.000405
22 0.000396 0.000408
23 0.000400 0.000413
24 0.000404 0.000419
25 0.000411 0.000426
26 0.000419 0.000435
27 0.000429 0.000446
28 0.000442 0.000459
29 0.000457 0.000475
30 0.000475 (.000494
31 0.000497 0.000516
32 0.000523 0.000543
33 0.000553 0.000573
34 0.000589 0.000609
5 0.000630 0.000650
36 0.000679 0.000697
37 0.000734 0.000752
38 0.000799 0.000815
39 0.000872 0.000887
40 0.000957 0.000%6%
41 0.001053 0.001064
42 0.001162 0.001171
43 0.001285 0.001293
44 0.001425 0.001432
45 0.001583 0.001589
46 0.001760 0.001767
47 0.001959 0.001969
48 0.002181 0.002196
49 0.002429 0.002452
50 0002705 0.002741
51 0.003011 0.003065
52 0.003351 0.003430
53 0.003725 0.003839

54 0.004138 0.004296



220 Appendix B
Table Bl. (Continued).

Age x Deferred Combined
RMD92 RMC92
35 0.004592 0.004805
56 0.005050 0.005381
57 0.005635 0.006019
58 0.006230 0.006731
59 0.006877 0.007523
60 0.007580 0.008404
6l 0.008341 0.009381
62 0.009164 0.010466
63 0.010050 0.011666
64 0.011004 0.012995
63 0.012026 0.014462
66 0.013119 0.016081
67 0.014286 0.017865
68 0.015528 0.019828
69 (3.016846 0.021985
70 0.018241 0.024353
7t 0.015714 0.026947
72 0.021264 0.029787
73 0.022892 $.032891
74 0.024597 (1036279
75 0.026378 0.039971
76 0.043988
77 0.048353
78 0.053089
79 0.058219
80 0.063767
81 0.069756
82 0.076213
83 0.083160
84 0.090623
85 0.098625
86 0.107189
87 0.116337
88 .126091
89 0.136470
90 (1.147491
91 0.159170
92 0.171520
93 0.184549

94 0.198263
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Table B2. Retirement annuitants, females — RFD92 and RFC92
values of g,

Age x Deferred Combined
RFD92 RFC92
17 0.000176 0.00018%
s 0.0001380 0.000195
19 0.000185 0.000201
20 0.000190 0.000208
2t 0.000196 0.000214
22 (000203 0.000224
23 0.000211 0.000234
24 0.000220 0.000243
25 0.000231 0.000256
76 0.000242 0.000270
27 0.000256 0.000284
28 0.000271 0.000301
29 0.000288 0.000319
30 0.000307 0.000339
31 0.000329 0.000362
32 0.000354 0.000387
33 0.000382 0.000415
34 0.000413 0.000447
EX] 0.000449 0.000482
36 0000488 0.000320
37 0.000532 0.000563
38 0.000582 0.000612
39 0.000637 0.000663
40 0.000698 0.000725
41 0.000766 0.000791
42 0.000842 0.000865
43 0.000926 0.000947
44 0.001019 0.001039
45 (0.001122 0.001141
46 0.001235 0.001255
47 0.001360 0.001381
48 0.001497 0.001522
49 0.001648 0.001679
30 0.001813 0.001853
51 0.001994 0.002048
52 £.002191 0.002264
53 0.002406 0.002505

54 0.002641 0.002773
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Table B2. (Continued).

Age x Deferred Combined
RFD922 RFC92
55 0.002895 0.003072
56 0.003172 0.003404
57 0.003471 0.003774
58 0.003795 0.004186
59 0.004145 0.004645
a0 0.004522 0.005155
61 0.004927 0.005723
62 0.005363 0.006353
63 0.005830 0.007058
64 0000330 0.007841
63 0.006864 0.008712
66 0.007434 0.009681
67 0.008040 0.010758
68 0.008685 0.011957
69 0.009368 0.013290
70 0.010092 0.014772
71 0.010858 0.016420
72 0.011665 D.018232
73 0.012315 0.020288
74 0.013409 (.022551
75 0.014344 0.025064
76 0.027855
77 0.030953
78 0.034391
79 0.038206
80 0.042436
81 0.047125
82 0.052319
83 0.058070
84 0.064432
83 0.071467
86 0.079238
87 0.087816
88 0.097273
89 0.107689
9 0.119146
9 0.131732
92 0.145535
93 0.160648

94 0.177163
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Table B2. (Continued).

Age x Deferred Combined
RFD92 RFC92
93 0.195171
96 0.214760
97 0.236014
98 0.259005
99 0.283793
100 0.310422
10 0.338912
102 0.369254
103 0.401405
104 0.435283
105 470757
106 0.507643
107 0.545701
108 0.584630
109 0.624066
[R14] 0.663591
11 0.702735
112 0.740987
113 0.777821
114 0.812707
115 0.845149
116 0.874707
117 0.901033
118 0.923893
119 1.943192

120 1.000000
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APPENDIX C

FORMULAE FORTHE NEW STANDARD TABLES

In this appendix the parameters used for the calculation of the adjusted values
of u, are described. The formulae apply over all ages of the standard tables
apart from the self employed retirement annuitants, males and females, where
separate formulae are applied up to age 74 and 75 and over, as shown.

It should be noted that the formulae described in this appendix are used to
calculate values of u, for the various experiences into which the data are classi-
fied. Using a numerical integration technigue, these values of g, can then be
used to calculate the values of ¢, gjq—1. ¢« etc, shown in Appendices A and
B. The values of ¢y, ¢q+1. ¢x etc, rounded to six decimal places, are then
used to calculate values of gy, gy -1, 4 etc as described in section 2.6 of
CMIR 10.
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Table Cl. Graduation formulae and their parameter values.

Appendix C

Parameters
GM(r.s) 10a, 1004, g b by

Permanen{ assurances, males

Duration 0 GM{(2,3) 0.02 —0.02 —4.755647 5236521 -0.6

Duration 1 GM{(2.3) 0.02296 —-0.03 —5.056244 5.0 —-12

Durations 24+ GM(2.3)  0.005887 —-0.049883 —4.363378 35.544956 —0.620345
Permanent assiirances, females

Duration 0 GM(1.2) 0.008 - —4.978100 S5.07878 -

Duration 1 GM(1,2) 0.008 - —4.763844 4.85445 -

Durations 2+ GM{(1,2)  0.011189 - —-4.331121 5.135803 -
Temporary assurances, males

Duration 0 GM(2,3) —0.12 -0.17 —4.415430 4486721 -0.12

Durations 1-4 GM(2,3) —0.113910 —0.173839 -4.170362 4.745634 —0.119740

Durations 5+ GM(2,3) —0.10 —-0.17 —3.851692 543387 012
Temporary assurances, females

Duration { GM(1,2) 0.008 —5.082158 5.493452

Durations 1-4 GM(1,2) 0.012 - —4.462904  5.240%08 -

Durations 5+ GM(1,2)  0.018 - —4.352028 5.347124 -
Pensioners, males

Lives GM(2,3) —0.0081 -0.07 —4.67509 5629188 -—1.2

Amounts GM(2,3)  0.023 —0.011 -5.39778  6.622746 —1.6
Pensioners, females

Lives GM(2,3) 0.0108 —0.014 —4.97225 5884075 -1.0

Amounts GM(2,3)  0.0119 —0.008 —526110 5982521 -1.15
Immediate annuitants, males
Lives Duration 0 GM(2,3)  0.010649 —0.029980 —4.70365% 5568973 —0.654909

Durations 14+ GM(2,3) 0014429 —0,040629 —4.399861 5568973 —0.654909
Amounts Duration 0 GM(2,3) 0.011251 —0.031682 —4.648604 53568973 —0.654909

Durations 1+ GM(2,3) 0.013757 —0.038737 —4.447540 5.568973 —-0.654909
Tmmediate annuitants, females
Lives Duration 0 GM(1,3)  0.021517 - —5.597708 6.683129 —0.9

Durations 14+ GM(1,3) 0.03 - —5.265363 6.683129 —0.9
Amounts Duration 0 GM{(L1.3) 0.03289 - —6.378326 8.027676 —1.5

Durations 1+ GM(1.3) 0.04 —6.182627 8.027676 —1.5
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Table C1. {Continued).
Parameters
GM(r,s) 1004, 100a, by b by

Widows

Lives GM(1,2) 002 - —3.795522 4.308854 -

Amounts GM(1,2) 0.018 - —3.921243 4.444249 -
Retirement antueitants, males
Vested Pre age 75 GM(2,3) 0.023761 —5.0 —4.713208 6.0 -1.0
Vested Post age 74 GM(2,3) 001647 —0.02022 —4.39933 521998 —0.63741
Retirement annuitants, females
Vested Pre age 75 GM(2,3) 0943368 —5.0 —-4.737523 5.0 -1.0
Vested Post age 74 GM(1,2) 0.014 - —4.27128  35.378175 —
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AN INVESTIGATION INTO THE DISTRIBUTION OF
POLICIES PER LIFE ASSURED IN THE CAUSE OF
DEATH INVESTIGATION 1991-94

The continuous investigation into the mortality of assured lives is based on
policies and not lives. Consequently the death of a policyholder carrying » poli-
cies appears as 7 deaths in the data. In order to estimate the standard deviations
needed to test differences between actual and expected deaths, information is
required about the distribution of pelicies per life assured. This information
is not contained mn the data submitted to the main assured lives investigations
but is included in the data for deaths in the cause of death investigation. This
data has been used as a proxy for direct information about the distribution of
duplicates in the assured lives investigations, for the purpose of the graduations
described elsewhere in this edition of C.M.1.R.

The last report by the C.M.1. Committee into the distribution of duplicates
amongst deaths in the cause of death investigation was contained in C.M.ILR.
8. 4958 (1986). The work described in that report to analyse the cause of
death experience was repeated for the 1991-94 experience. Table 1 shows for
UK. males, at durations 2 and over, the ‘variance ratios’ in quinary age
groups and at all ages combined. This s the ratio of the variance of a distribu-
tion where there are duplicates to that of a straightforward binomial variance.
As previously reported, this can be approximated by m, /m,; where m; and ms
are the first and second moments about zero of the duplicates’ distribution.

Table 2 shows the number of deaths with # policies contained in the data. The
values of m, and »1; shown in Table 1 can be calculated directly from this table.

The total number of policies held by lives who died in the period, as reported
in Table 1, is 49,353, This compares with 68,963 deaths in the assured lives
investigation in the same period. The difference is represented by offices who
did not contribute data to the cause of death investigation and by offices who
were not able to provide death certificates for all deaths.

Table | shows values that are, in all cases except the two indicated, lower than
those reported in C.M .1 R. § for the investigation period 1981-82. The reason
for the decline in the number of duplicate policies per life is not clear. It does
not seem to accord with the perception that the insured population takes out
more policies as inflation erodes the value of their existing contracts. The
number of lives in both the cause of death and assured lives investigation has
been declining and it is not known how this has affected the results shown in
Table 2.
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230 An Investigation into the Distribution of Policies per Life

Table 1. First and second moments about zero together with the variance
ratios of the distribution of duplicates in the cause of death investigation:
assured lives (whole-life and endowment), males, U K., durations 2 and over,

1991-94.
Ape group my ) iy /iy Number of lives Number of policies
Under 25 1.080 1.277° 1.18 112 121
25-29 L1113 1.466 1.32 204 227
30-34 1.155 1.532 1.33 361 417
15-39 1.230 1.97% 1.61 6562 814
40-44 1.263 2.100 1.66 1,304 1,647
45-49 1.312 2.292 175 2,754 3612
50-54 1L.3H 2,195 1.69 4,012 5219
55-59 1.281 2,107 1.65 6,079 7,785
60—64 1.216 1.514 1.49 8,220 9,995
6569 1.113 1.399 1.26 4,274 4,155
70-74 1.079 1.284 119 3,695 3,988
75-79 1.106 1.402 127 3407 3,768
8084 1.088 1.326 1.22 3472 3,776
85-89 1.103 1.356 1.23 1,875 2,068
90 and over 1.104 1.429 1.29 1,052 1,161
All ages 1.190 1.736 1.46 41,483 49.353

Values marked with * are bigger than the equivalent calculated from the 1981-82 data.
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Table 2. Numbers of deaths with » policies in the 1991-94 cause of death

investigation: assured lives (whole-life and endowment), males, UK.,
durations 2 and over.

Number of policies per life ()

1 2 3 4 5 <] 7 8 9 10+
Under 25 105 5 2 - — — - - - -
25-29 189 11 1 2 1 - - - - -
30--34 315 38 6 2 — - - - - -
35-38 556 79 20 4 - - 1 1 1 —
40-44 1,066 176 40 15 3 - 1 1 1 1
45-4¢_ 2,173 404 125 35 4 6 i 3 1 2
50-54 3,176 594 165 45 20 3 2 1 - 1
55-39 4,871 879 230 63 21 6 4 2 1 2
60--64 6,897 1,010 228 54 17 8 5 - 1
65-69 3,873 346 42 8 2 1 1 1 —
70-74 3,455 203 28 6 2 - - — 1 -
75-79 3,133 216 43 3 3 3 - 1 -
80-84 3,235 197 24 9 4 2 1 — — -
85-89 1,717 131 20 6 1 - - - - -
90 and over 975 61 8 4 2 - z - - -
All ages 35,736 4,350 982 261 80 34 18 8 7 7




CONTINUOUS MORTALITY INVESTIGATION REPORTS

NUMBER 17

Introduction ...
Standard Tables of Mortality based on the 1991-94 Experiences
1. Permanent Assurances, Males and Females
2. Immediate Annuitants, Males and Females, Lives and Amounts
3. Self-Employed Retirement Annuitants, Males and Females
4. Widows of Life Office Pensioners, Lives and Amounts
5. Temporary Assurances, Males and Females
6. Projection Factors for Mortality Improvement
7. Specimen Monetary Values and Comparisons with Other Tables
8. Publication of the New Tables
References

Appendix A Values of Mortality Rates for the New Standard
3 | el G A - T e N gl S S o

Appendix B Values of Mortality Rates for Other Tables...
Appendix C Formulae for the New Standard Tables...

The Distribution of Policies per Life Assured...

iii

44

59

68

89

109

146

148

149

218

225

229





