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I N T R O D U C T I O N  

The Executive Committee of the Continuous Mortality Investigation Bureau of 
the Institute of Actuaries and Faculty of Actuaries has pleasure in presenting 
this, the nineteenth number of its reports. 

This report was first published on the Institute and Faculty website in Sep- 
tember 2000 with the printed report being distributed some time afterwards. 
This was also the case with the last two C.M.I. Reports and this method of com- 
munication seems set to continue being both timely and cost effective. 

The papers contained in this report are mostly devoted to the mortality 
experience of the 1995-98 quadrennium. 

The first four papers record the mortality experience of assured lives, annui- 
tants and pensioners for that quadrennium. These papers follow the style 
adopted in C.M.I.R. 16 with the tables placed at the end of each of the relevant 
sections. Section and table numbers are such that they can be followed from this 
C.M.I. Report back to C.M.I.R. 16. In each case the comparison basis used in 
this report is the appropriate table from both the "92" and "80" Series of mor- 
tality tables. This dual comparison provides a link with previous quadrennial 
reports, which will allow comparisons to be made with the experience of 
future quadrennia where we expect to use only the "92" Series as the compar- 
ison basis. 

The fifth paper details the 1995-98 experience of smokers and non-smokers. 
This experience is growing quickly and trends are difficult to discern but yet 
again it confirms the wide differential in the mortality experience of these two 
classes of lives. 

Based on the 1991-94 experience of pensioners of pension schemes underwrit- 
ten by life offices, the sixth paper contains a description of a new mortality table 
based on the combined experience of those who retired at or  after the normal 
retirement age and those who retired earlier. This table is not designated as 
one of the standard tables under the "92" Series but is included here as an 
experience guide for the contributing offices. It is not considered appropriate 
to apply the "92" Series mortality projection factors to this table since those fac- 
tors are not suitable for use with lives that retired early. 

The last paper gives details of the extension of the AM92, AF92, TM92 and 
TF92 tables to ages below 17, the previous lowest age applicable to these tables. 
An updated parameter file for the Standard Tables Program that includes these 
ages can be downloaded from the Faculty and Institute website. 

The publication of the 1995-98 experience was anticipated in the introduction 
to C.M.I.R. 16, which mentions a target date for this report of April 2000. In the 
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event it was not possible to meet that target. However, the publication timetable 
for this report has still been the quickest ever for a C.M.I.B. quadrennium 
experience, being produced two years after the previous such report and only 
six months since the last quadrennium data was collected. 

None of this would have been achieved without the work of the Secretariat, 
the contributing offices that submit the data and the members of the Executive 
Committee and Sub-Committees who give so much of their time to the service 
of the profession. My thanks go to them all. 

September 2000 P J Nowell 
Chairman, Executive Committee 
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T H E  M O R T A L I T Y  O F  H O L D E R S  O F  P E R M A N E N T  
( W H O L E  L I F E  A N D  E N D O W M E N T )  P O L I C I E S  O F  

A S S U R A N C E  1 9 9 5 - 9 8  

This report follows the format of C.M.I.R. 16, which reported on the experience 
of 1991-94. In particular, in order to allow easy cross referencing to that report, 
most table, section and paragraph numbers follow the numbering used in 
C.M.I.R. 16. As with that report, this report contains commentaries on three 
sets of data. Section I covers male holders of permanent (whole life and 
endowment) policies of assurance issued in the United Kingdom. The policies 
are divided into six sub-sets relating to the type of product, the degree of under- 
writing and whether they were issued on a single or  a joint life basis. Section 2 
covers female policyholders, similarly subdivided into six sub-sets. Section 3 
relates to policies written in the Republic of Ireland, subdivided by sex. 

The exposed to risk and deaths over the last three quadrennia are shown for 
each sub-group in Table ASS 0.1. This, and subsequent tables relating to the 
text, will be found on pp I I to 36. The effect of smoking on mortality for this 
class of business is covered in a separate report on pp 101 to 118. 

The term "standard medical evidence" relates to policies where the life 
assured has undergone a full medical examination or has completed a compre- 
hensive health questionnaire, with or  without a Medical Attendant's Report. 
"Minimum medical evidence" relates to policies issued after the completion 
of a short proposal form containing a small number of questions. "Guaranteed 
acceptance" relates to policies issued with no medical evidence at all. 

1. M A L E  L I V E S  C O V E R E D  B Y  P O L I C I E S  I S S U E D  I N  THE U N I T E D  

K I N G D O M  

The six experiences included in this section are: 

1.1 Non-linked assurances on single lives, hased on standard medical evi- 
dence. 

1.2 Unit-linked assurances on single lives, based on standard medical evi- 
dence. 

1.3 Joint life first death assurances, based on standard medical evidence. 
1.4 Assurances on single lives based on minimum medical evidence. 
1.5 Assurances on joint lives based on minimum medical evidence. 
1.6 Guaranteed acceptance assurances on single lives. 

Each of the experiences is compared against both the AM80 and the AM92 
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tables. Using a standard comparison basis throughout the report helps point up  
the differences between theexperiences. On this occasion the "92" Series of mor- 
tality tables is available for the first time for use in a report on the experience of a 
quadrennium. Both the AM80 and AM92 tables have been used as comparison 
bases in order to provide a "bridge" between future and past comparisons. The 
AM80 table was used as the comparison basis in part 1 of C.M.I.R. 16, which 
reported on the mortality experience of 1991-94, the previous quadrennium. 

The summary table, ASS 1.0.1, shows, for each investigation, the number of 
actual deaths at durations 2 and over as a percentage of the number expected 
according to the AM92 table. Table ASS 1.0.2 shows the same information 
but uses the AM80 table to calculate the expected number of deaths. In 
C.M.I.R. 16 the equivalent table showed that, apart from the guaranteed accep- 
tance group, above age 45 the experiences were s~milar. Four years later this fea- 
ture cannot be seen and the linked standard medical evidence group now 
exhibits much higher mortality than the other groups. Unlike them, the mortal- 
ity experience of the linked group has not improved since 1991-94. 

As well as the detailed reports covering recent experience, Section 1.1. also 
contains a note showing a longer term perspective detailing trends back to 
the quadrennium 1959-62. 

1.1 Non-linked assurances on single lives, based on standard medical evidence 
This investigation (together with that into the mortality of immediate annui- 
tants) is the longest running of those carried out by the Bureau. It is also, in 
terms of the number of policies covered, by far the largest. As can be seen 
from Table ASS 0.1, the long term fall in the exposed to risk, noted in 
C.M.I.R. 14 and C.M.I.R. 16, has continued into the quadrennium 1995-98. 

In the main the decline is due to insufficient new business to replace that 
going out of the experience through deaths, maturities, surrenders and lapses. 
The list of ofices contributing to the experience over the years has been gener- 
ally stable, although over the latest quadrennium there has been the loss of a 
handful of small contributors and not all contributors were able to make returns 
for each year of the quadrennium. The reasons for the decline appear complex 
and are being investigated further. They include a decline in market share of the 
offices that contribute data to the investigations and a continued shift away 
from traditional with profits business towards newer style critical illness and 
term assurance contracts. 

In addition to the decline in the exposed to risk the global crude mortality 
rate has increased during a time that mortality rates have been improving. 
This shows that the experience is ageing as it declines. 
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Quadrennium Crude Mortality Rate 

Table ASS l. l . l a  shows for the whole data the actual deaths in 1995-98 and the 
ratio of the actual deaths to those expected using the AM92 table and the AM80 
table. Corresponding ratios for 1987-90 and 1991-94 are also shown, but with 
only the AM80 table as the comparison basis. At durations 2 and over it can 
be seen from the table that the mortality experienced by policyholders has con- 
tinued to fall at all ages. T h ~ s  is now a long established trend. In most age groups 
the number of actual deaths is around 90% of the number expected according to 
the AM92 table. 

At duration 1 the ratios of actual to expected deaths vary by age group but 
overall there has been little change in the experience when compared with the 
previous quadrennium. 

At duration 0, overall mortality is a t  much the same level as in the previous 
quadrennium although below age 30 the number of actual deaths is much higher 
than that expected. The deterioration from 1991-94 to 1995-98 in mortality in 
the age group 51-55 is offset by some improvement in the age group 46-50. 

Data can still be submitted split by medical status if an office wishes to do  so. 
However, in the annual returns to offices results are, by default, reported split by 
smoker rather than medical status. Offices that did not indicate smoker status 
were presented with combined results. Few, if any, offices have subsequently 
requested reports showing the results split by medical status. In this report we 
do show in tables ASS l . l . l b  and ASS 1 . l . l ~  results split by medical status, 
but do  not intend to do so in the future. 

Table ASS 1.1.221 shows, age group by age group, percentage ratios of actual 
deaths to those which would be expected using as a comparison basis the AM92 
table back to 1959-62. Table ASS 1.1.2b shows similar information but the mor- 
tality compwison basis is AM80. For 1983-86 and earlier, these have been cal- 
culated by using 'bridging factors' derived from the report for the 1983-86 
quadrennium (C.M.I .R.  l l) ,  which showed IOOA/E ratios using both the 
AM80 and A1967-70 mortality tables as comparison bases, and from the 
report for the 1971-74 quadrennium (C.M.I .R.  3) ,  which showed 100A/E 
ratios using both the A1967-70 and the A1949-52 mortality tables as compari- 
son bases. Although there is necessarily an element of approximation in these 
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calculations, it is likely that the errors are small. The results at very high ages 
should obviously be interpreted with caution. 

From the table the steady improvement in mortality can be clearly seen. 
Between ages 40 and 65 the observed mortality rates in 1995-98 are less than 
half those observed in 1959-62. Above age 65 the improvement tapers off but is 
still substantial. Below age 40, mortality has also improved since 1991-94, rever- 
sing the stability in mortality rates seen at these ages in the 1991-94 and 1987-90 
quadrennia. Lookingat the trend for all ages it can he seen that the improvements 
in mortality since 1979-82 have been greater than in previous quadrennia. Prior 
to 1979-82 the IOOA/Eratioimproved by about 6% between eachquadrennia but 
has improved by about 10% between quadrennia since that time. 

1.2 Unir-linked ussura~~ces 011 single lives, bused on srandard meilicol evidence 
Table ASS 1.2.1 shows, for the whole data, the deaths in 1995-98 and the ratios 
of actual deaths to those expected using the AM92 and AM80 tables, together 
with corresponding ratios for 1991-94 and 1987-90 but based only on the AM80 
table. For duration 0 and duration 1, the level of mortality recorded in 1995-98 
was much lower than that recorded in 1991-94, which had shown a surprising 
increase compared to the previous quadrennium. C.M.I.R. 16 suggested that 
the results for 1991-94 were somewhat spurious and the latest experience 
would seem to confirm this. It is also notable that at duration 0 the number 
of deaths in 1995-98 (61) has fallen sharply since 1991-94 (345). A similar but 
less rapid decline in the number of deaths has occurred at duration I .  For dura- 
tions 2 and over, the ratio of actual to expected deaths, based on the AM80 
table, in 1995-98 for all ages is almost the same as for 1991-94 and this is also 
true for the 46 to 80 age group. For age groups outside this range such compar- 
isons show a mixed picture but for ages 26 to 35 there has been a marked 
improvement in mortality from the curiously high levels experienced in 1991- 
94. The comparison with the AM92 tables shows that the 1995-98 experience 
is of a different shape to that mortality table. 

Overall the mortality of this group is higher than that of the non-linked sec- 
tion of the data whereas, for 1991-94, C.M.I.R. 16 noted that the mortality of 
these two experiences was similar. 

1.3 Joint l$efirst ileurh assurauces, based 011 standard nledical evidence 
The policies included in this investigation are those where payment is made on 
the occurrence of the first death only. It is also limited to policies set up on one 
male and one female life. As time has passed, in some cases, one of the lives has 
been deleted from the policy, the other life remaining in the experience on a 
single life basis. 
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Table ASS 1.3.1 shows the analyses for this group. As in the non-linked 
experience, the changes in the level of mortality recorded vary according to 
age and over time. In general there is a continuing fall in the mortality recorded 
over the three most recent quadrennia. The mortality of those in the joint life 
investigation in 1995-98 was lower than the non-linked investigation and suh- 
stantially lower than the linked investigation. At ages above 60, this was also 
generally the case in earlier quadrennia. Below that age the mortality experi- 
enced in the joint life investigation generally fell between that of the linked 
and non-linked single life investigations. 

This investigation demonstrates much lighter mortality than that of the 
AM92 table. 

At duration 0, and as noted in C.M.I.R. 16, the rates of mortality for males in 
the joint life experience in 1995-98 were well below those experienced in either 
the linked or the non-linked single life experience. It is dificult to discern 
clear patterns over time. 

At duration I also, the mortality level in the joint life experience in 1995-98 
was, overall, well below that in either of the single life experiences, although the 
pattern by age groups was not so clear. Again, it is difficult to discern patterns 
over time. This comment was also made in C.M.I.R. 16. 

1.4 Assurunces on single lives, bused on nfininfum medical evidence 
The analyses for this group are shown in Table ASS 1.4.1. The investigation 
started only on 1 January 1985. Overall the level of mortality experienced by 
this group at durations 2 and over has, over time, been consistently above 
that observed in the fully underwritten, single life experience. In each quadren- 
nia, 1987-90, 1991-94 and 1995-98, there has been a difference of between 8 and 
12 in the values of the 100A/E ratios relative to the AM80 table. This difference 
has varied by age but in all age groups, except 31 to 35, the mortality experience 
of 1995-98 was above that of the fully underwritten group. The greatest differ- 
ence observed was between the ages 41 to 50. 

At durations 0 and I there is little experience in 1995-98 but at duration 1, 
where the number of deaths recorded was 21, the mortality experience was sub- 
stantially heavier than that found in the single life, fully medically underwritten 
group. This feature was noted in the 1987-90 experience recorded in C.M.I.R. 14 
and in the 1991-94 experience recorded in C.M.I.R. 16. 

1.5 Assurances or1 joint lives, based on mininnmf niedical evidence 
The experience for this group is to be found in Table ASS 1.5.1. 

At durations 2 and over the mortality recorded in this group is broadly simi- 
lar in pattern to that recorded in the joint life fully underwritten group, albeit at 
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a slightly higher level. Up to age 35 the level of mortality is below that found in 
the corresponding single life investigations. Both of these features were seen in 
the 1991-94 and 1987-90 quadrennia. 

1.6 Guorunreed acceptance assurances ivritten on single lives 
The experience for this group is shown in Table ASS 1.6.1. A notable feature of 
the data is the increased number of deaths recorded during 1995-98 compared 
with the 1991-94 experience, particularly a t  ages over 65,  together with a signif- 
icant fall in the exposed to risk at durations 2 and over. While the number of 
offices that have contributed to this investigation has remained relatively 
stable over the two quadrennia, it is apparent that there has been a change in 
the experience, with business now being sold at older ages. This means that 
results should be interpreted with caution, and comparisons with previous 
quadrennia may not be valid. 

With this warning in mind, it can be seen that although the level of mortality 
recorded has fallen over the three quadrennia shown, the level observed in 1995- 
98 is still, in almost every age group, well above that recorded at durations 2 and 
over in both the fully medically underwritten and the minimum evidence inves- 
tigations. This observation was first made in C.M.I.R. 16. 

2. F E M A L E  L I V E S  C O V E R E D  B Y  P O L I C I E S  I S S U E D  I N  T H E  U N I T E D  

K I N G D O M  

This section covers six different experiences, corresponding to those for male 
lives reviewed in Section 1. 

The experiences are: 

2.1 Non-linked assurances on single lives, based on standard medical evi- 
dence. 

2.2 Unit-linked assurances on single lives, based on standard medical evi- 
dence. 

2.3 Joint life first death assurances, based on standard medical evidence. 
2.4 Assurances on single lives, based on minimum medical evidence. 
2.5 Assurances on joint lives, based on minimum medical evidence. 
2.6 Guaranteed acceptance assurances on single lives. 

Each of the experiences is compared against the AF92 and the AAF80 table. The 
summary table, ASS 2.0.1, shows, for each investigation, the number of actual 
deaths a t  durations 2 and over as a percentage of the number expected accord- 
ing to the AF92 table. Table ASS 2.0.2 shows the same information but uses the 
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AFXO table of mortality as the comparison basis. As with males, the guaranteed 
acceptance and linked assurance groups exhibit much higher mortality than the 
other groups and the similarity in experience above age 45, noted in C.M.I.R. 
16, is not so apparent. 

As well as the detailed reports covering iecent experience, Section 2.1 also 
contains a note showing a longer term perspective detailing trends back to 
the quadrennium 1975-78, the first quadrennium for which data on female pol- 
icyholders are available. 

2.1 Nodinked  assurances on single lives, based on stanrlurd medical evidence 
In contrast to the male experience, the amount of exposed to risk has been 
reasonably stable over recent quadrennia. However, the same feature of an 
increasing global crude mortality rate, and hence ageing experience, has been 
observed. 

Quadrcnnium Crude Mortality R ; m  

1983.86 0.001764 
1987-90 0.002085 
199 1-94 0.002156 
1995-98 0.002488 

Table ASS 2. l . la  shows for the whole data the actual deaths in 1995-98 and the 
ratio of the actual deaths to those expected using the AF92 and AF80 tables. 
Corresponding ratios based on the AF80 table are also shown for 1991-94 
and 1987-90. 

From the table i t  can be seen that, a t  durations 2 and over, the level of mortal- 
ity recorded in this investigation has, overall, continued the fall noted in previous 
quadrennia. Closer inspection shows that the fall is largest at the youngest ages, 
but at ages above 75 the mortality experience was worse than in 1991-94. This is 
in contrast to the 1991-94 experience where mortality improved at all ages. It is 
also in contrast to the 1987-90 and 1983-86 quadrennia where mortality up to 
age 45 or so was stable with improvements being noted at the older end of the 
age scale. The comparison with the AF92 table shows that this mortality table 
understates the number of expected deaths at the older ages. 

At duration I there has been an increase in the level of mortality recorded 
compared with the previous quadrennia. This is most noticeable a t  the higher 
ages where the majority of the deaths have been seen. At ages 26 to 45 there 
has been a large improvement in mortality but the number of deaths is low 
and this result may be spurious. 

At duration 0 there has also been an increase in thelevel ofmortality recorded 
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with the all age 100A/E ratio being 19 percentage points above that for 1991-94. 
As with duration I, this increase is most marked at the older ages with deaths in 
the 76 to 85 age group being almost twice that expected on the new AF92 table. 

Although not reported in the 'own experience' results presented to offices, the 
policies in this section are subdivided into those issued on a 'medical' basis and 
those issued on a 'non-medical' basis. In this report, however, we do present the 
results split in this way in tables ASS 2.1 . lh  and ASS 2.1 .lc. The proportion of 
medical business in this class of business has historically been lower for females 
than for males, and that is still the case. As was noted in Section 1.1 we do  not 
intend to present results divided in this way in future. 

Table ASS 2.1.2a shows, by age group, percentage ratios of actual deaths to 
those that would be expected using the AF92 table as a comparison basis. For 
1991-94 and earlier these have been calculated using bridging factors derived 
from table ASS 2.1.la and applied to the 100A/E ratios given in tahle ASS 
2.1.2 of C.M.I.R. 16. 

The stability in mortality up to age 45 seen in earlier quadrennia and reported 
in C.M.I.R. 16 is not apparent in 1995-98. Overall there is continued steady 
improvement in observed mortality over the six quadrennia shown. 

Table ASS 2.1.2b shows the same information as table ASS 2.1.2a but the 
comparison basis is AFRO. 

It can be seen from the ASS 2.1.2 tables that female mortality has not 
improved as quickly as male mortality. 

2.2 Unit-linked assurances on single lives, srardard medicul evidence 
The experience for 1995-98 is shown in Table ASS 2.2.1. At durations 2 and over 
the level of mortality observed is higher than that of the non-linked experience 
and particularly so in the age group 31 to 60 and above age 81. For this group, 
mortality is higher than that seen in 1991-94 and this feature is most noticeable 
in the 31 to 60 age group. 

At duration 1 the level of mortality observed in the linked experience is hea- 
vier than that found in the non-linked experience. This is a continuing feature of 
this investigation. There is too little data a t  duration 0 to enable any meaningful 
conclusions to he drawn. 

2.3 Joint life assurances, standard rned?cal e~'irlence 
As was noted in Section 1.3, the commentary on the corresponding experience 
of male lives, the policies included in this investigation are those where payment 
is made on the occurrence of the first death only and are restricted to policies set 
up on one male and one female life. 

The experience for 1995-98 is shown in Table ASS 2.3.1. At durations 2 and 
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over the mortality observed in the three quadrennia shown has remained fairly 
stable. In all three it is well below that observed in both the linked and the non- 
linked single life investigations. Looking at this table in C.M.I.R. 16 shows that 
this comment can be extended to include the 1983-86 period. It seems odd that 
such stability should be observed over such a long period when other investiga- 
lions show clear evidence of mortality improvements. 

At durations 0 and I, also, the joint life experience has almost always been 
well below that of the corresponding single life experiences. 

2.4 Assurances on single lises, based on minirnun~ nledicul evidence 
The experience for this group is shown in Table ASS 2.4.1. 

As was the case in the 1991-94 quadrennium, the level of mortality recorded 
in the minimum evidence experience for 1995-98 at durations 2 and over is, for 
all ages combined, above that found in the standard experience. Although this 
contrasts with what was found in the previous quadrennium, it is what would 
logically he expected. 

At durations 0 and I the numbers of deaths are too small for any reliable con- 
clusions to be drawn. 

2.5 Assurances on joint lives, bused on rnininiirn~ n~e(lical evidence 
The experience is shown in Table ASS 2.5.1. 

At durations 2 and over (he joint life experience is lighter than the corre- 
sponding single life experience. This is true virtually throughout the age range. 

The numbers of deaths at durations 0 and I are too small to allow any reli- 
able conclusions to be drawn. 

2.6 Guaranteed acceptcrnce assurances issued on single lives 
As was noted for the male experience in Section 1.6, there appears to be a 
change in the data submitted to this investigation with business now being 
sold at older ages. Care is therefore required when interpreting the results, par- 
ticularly when comparing them with previous quadrennia. In any case, the 
number of deaths is small allowing little scope for detailed analysis. Table 
ASS 2.6.1 gives the experience available. All that can be safely said is that the 
mortality suffered by this group is, overall, heavier than that suffered by 
other female policy holders in the investigations conducted by the Bureau. 

3. P O L I C I E S  O P A S S U R , \ N C E  I S S U E D  I N ' I ' H E  R E P U B L I C O F  I R l i L A N D  

This section contains commentary on the experience of holders of non-linked 
standard medical evidence policies of assurance written in the Republic of 



10 The Mortality of Holders of Pernlanent (Whole L@ urfd E~tdowrnent) 

Ireland. As was reported in C.M.I .R.  16, the number of offices contributing to 
the Irish experiences in recent years has declined and the exposed to risk has 
been falling steadily. The situation is exacerbated by the fact that most business 
written in Ireland is now on a unit-linked basis for which the Bureau does not 
currently run an investigation. However, the male investigation still includes a 
substantial number of deaths and it is therefore worthwhile reporting on the 
experience of these policies. The viability of this investigation is perhaps becom- 
ing questionable. The female investigation is small, but is included for comple- 
teness. 

3.1 Assurances on male lives 
This long established investigation is now a mature experience, with very little 
new business coming in. Table ASS 3.1.1 shows the analysis for 1995-98, 
together with results for the two previous quadrennia. The improvement in 
mortality between quadrennia, noted in the last report (C.M.I .R.  16) has con- 
tinued. At durations 2 and over the improvement can be seen in almost all 
age groups. The mortality experience for policies written in Ireland has nor- 
mally been heavier than that for policies written in the U.K. However, in the 
1995-98 quadrennium the two experiences are very similar at all ages except 
41 to 50 where the Irish experience is much lighter than the UK's. Overall 
there is little difference between the two experiences. 

3.2 Assurances on female 1i1.e~ 
This experience is very sm;~ll with only 47,000 policies in the exposed to risk and 
a total of 81 deaths. The analyses are shown in Table ASS 3.2.1. 

The reports on the permanent assurance investigations cover a wide range of 
experiences. Each has its own peculiarities and, sometimes, oddities. From 
time to time it is suggested that an investigation be closed or certain investiga- 
tions be amalgamated. However, with the exception of one or  two very small 
investigations, each provides useful information on a particular facet of the 
insurance market. The Executive Committee hopes that this continues to be 
of value to those involved in the day to day operation of the business. 

The continued fall in the size of the investigations is a matter of concern and 
the Executive Committee is addressing the reasons for this. 



Table ASS 0.1. Permanent (whole life and endowment) assurances, combined, all durations: exposed to risk 
and deaths. 

Investigation 

1995-98 1991-94 1987-90 1983-86 

Exposed to Actual Exposed to Actual Exposed to Actual Exposed to Actual 
risk (000) deaths risk (000) deaths risk (000) deaths risk (000) deaths 

Molm, UK 
Non-linked, standard evidence 
Linked, standard evidence 
Joint life first death. standard evidence 
Minimum evidence 
Joint life first death, minimum evidence 
Guaranteed acceplance business 
Total 

Frmalm. LIK 
Non-linked. standard evidence 
Linked. standard evidence 
Joint life first death. standard evidence 
Minimum evidence 
Joint life first death. minimum evidence 
Guaranteed acceptance business 
Total 

M o l m  Republic of Ireland 
Non-linked. standard evidence 

Females Republic of Ireland 
Non-linked. standard evidence 

91,910 % 
5,077 g 

873 C?. 
260 
165 
391 & 

98,676 2 
2 
3 
0 m 

9.715 . 
2,095 g 

363 2 
17 CO 
8 1 
69 

12,340 

3,868 

203 



12 The Morralily of Hulders uf Pernlmlent (Whole Life and En~lo~vn~er~t)  

Table ASS 1.0. I .  Permanent assurances, males, 1995-98, combined, durations 
2 and over: actual deaths as a percentage of those expected using the AM92 

table. 

Age group Standard medical Minimum medical Guaranteed 
(nearest evidence evidence acceptance 
ages) 

Non-linked Linked Joint life Single lifc Joint lifc 

* Ratio based on fewcr than 10 actual deaths. 

Table ASS 1.0.2. Permanent assurances, males, 1995-98, combined, durations 
2 and over: actual deaths as a percentage of those expected using the AM80 

table. 

Age group Standard medical Minimum medical Guaranteed 
(nearest evidence evidence acceptance 
ages) 

Non-linked Linked Joint life Single life Joint life 

26-30 90 86 72 91 
31-35 94 86 7 1 90 

} 89 61, 

36-40 83 98 69 92 72 148 
41-45 69 98 63 87 72 83 
46-50 60 79 57 70 65 58 
51-55 58 78 58 65 67 57 
56-60 59 76 61 M 63 79 
61-65 61 73 M 63 57 76 

* Ratio based on fewer than 10 actual deaths 
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Table ASS I . l . la .  Permanent assurances (non-linked), males, 1995-98, 
standard medical evidence, all data: actual deaths and ratios of actual deaths 

to those expected using the AM92 table, together with comparisons of 
1995-98, 1991-94 and 1987-90 using the AM80 table. 

Age group Actual l00A/E IOOA/E IOOA/E 100A/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AM92) (using AM80) (using AMSO) (using AM80) 

Duration 0 

Duration I 
16-20 

Ratio based on fewer than 10 actuel deaths. 



14 The Morraliry of Holders of Perrnanenr (Whole Life and Endo~tmtet~~) 

Table ASS 1.l.la. (continued) 

Age group Actual lOOA/E l OOAIE lOOA/E lOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AM92) (using AM80) (using AM80) (using AM80) 

Duratians 2+  
16-20 
21-25 
26-30 
31-35 
36-40 
4145 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91-95 

16-95 



Table ASS I . l . lb .  Permanent assurances (non-linked), males, 1995-98, 
medical data: actual deaths and ratios of actual deaths to those expected 

using the AM92 table, together with comparisons of 1995-98, 1991-94 and 
1987-90 using the AM80 table. 

Agc group Actual l00A/E IOOAIE l00AIE l 00A/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AM92) (using AM80) (using AM80) (using AMSO) 

Duration 0 
All ages 

Ihration I 
All ages 

Durations 2 +  
21-30 
31-35 
36-40 
4 1-45 
46-50 
5 1-55 
56-60 
h 1-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91-95 

21-95 
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Table ASS 1 . I . l ~ .  Permanent assurances (non-linked), males. 1995-98, non- 
medical data: actual deaths and ratios of actual deaths to those expected 

using the AM92 table, together with comparisons of 1995-98, 1991-94 and 
1987-90 using the AM80 table. 

Age group Actual l OOAiE lOOA/E lOOA/E IOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AM92) (using AM80) (using AM80) (using AM80) 

Duration 0 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 

21-80 

Duration I 
21-30 
3 1-40 
41-50 
51-60 
61-70 
71-80 

21-80 

Durationr 2+  
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91-95 

21-95 



Table ASS 1 .I.Za. Permanent assurances (non-linked), males, standard medical evidence, all data, durations 2 
and over: actual deaths 1959-98 as a percentage of those expected using the AM92 table. 

Age group Quadrennmm 
(nearest 
ages) 1959-62 1963-66 1967-70 1971-74 1975-78 1979-82 1983-86 1987-90 1991-94 1995-98 

21-25 174 150 141 126 1 18 121 103 113 107 113 
26-30 122 128 114 116 101 98 101 88 92 90 
31-35 135 129 115 110 104 100 98 101 105 91 2 
36-40 158 158 142 134 130 114 108 100 106 94 z 
41-45 182 186 174 159 146 133 121 108 99 94 c,  
46-50 196 196 191 179 161 148 134 118 101 91 2 
51-55 203 198 189 182 171 155 132 1 14 100 90 
56-60 202 196 185 170 158 150 133 114 97 89 2 
61-65 198 195 178 165 155 144 136 I18 104 88 5 
66-70 175 173 164 150 140 129 118 107 99 91 2 
71-75 161 162 159 151 139 132 114 108 100 o 
76-80 161 156 148 144 143 134 119 l l0 100 92 h 

92 m 

81-85 153 146 139 136 130 128 119 108 103 96 
86-90 145 142 130 130 127 115 112 103 98 95 
91-95 134 128 118 112 119 104 99 88 91 83 2 
96-100 115 101 I l l  101 89 65 68 55 43 46 

All agest 186 182 172 161 151 141 127 113 100 90 

Numberof 91,297 96,973 94,271 93,008 91,884 90,941 88,442 75.095 61,806 50.069 
deathst 

+ Figures contoin a small number af deaths recorded at ages under 21 or over 100. 



Table ASS 1.1.2b. Permanent assurances (non-linked), males, standard medical evidence. all data, durations 2 
and over: actual deaths 1959-98 as a percentage of those expected using the AM80 table. 

Y 
m 

Age group Quadrennlum 
(nearest 

% 
2 * 

ages) 1959-62 1963-66 1967-70 1971-74 1975-78 1979-82 1983-86 1987-90 1991-94 1995-98 g 
r' 

2 1-25 145 125 117 105 98 101 86 94 89 94 q 
26-30 122 128 114 1 16 101 98 101 88 92 90 
31-35 139 133 118 113 107 103 101 104 108 94 5 
36-40 140 140 126 119 115 101 96 89 94 83 
41-45 134 137 128 1 17 108 98 89 80 73 69 2 
46-50 130 130 127 119 107 98 89 78 67 60 q 
51-55 132 129 123 118 Ill 101 86 74 65 58 b 
56-60 133 129 122 112 104 99 88 75 M 2 
61-65 137 135 123 114 1 07 100 94 82 72 

59 - * 
61 g 

66-70 127 126 119 109 102 94 86 78 72 66 E 
7 1-75 122 123 121 1 15 106 100 87 82 76 70 X ... 
76-80 127 123 117 1 14 113 106 94 87 79 73 - 
81-85 125 119 113 Ill I06 104 97 88 84 78 3 f 
86-90 121 119 109 109 106 96 94 86 82 80 3 
91-98 115 l l 0  101 96 102 89 85 75 78 71 
96- 100 102 89 98 89 79 57 60 49 38 40 

A l l  agesf 132 129 122 114 107 100 90 80 71 65 2 
4 

N u m k r o f  91.297 96,973 94.271 93,008 91,884 90,941 88,442 75,095 61,806 50.069 9 
deathst .. 2 
+ Figures contain a small number of deaths recorded at ages undcr 21 ar over 100. 2 m 

3 * 
L 
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Table ASS 1.2.1. Linked contracts of life assurance, males, 1995-98, standard 
medical evidence, all data: actual deaths and ratios of actual deaths to those 

expected using the AM92 table, together with comparisons of 1995-98, 
1991-94 and 1987-90 using the AM80 table. 

Age group Actual IOOA/E l 00A/E IOOA/E lOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1'187-90 
ages) 1995-98 (using AM92) (using AM80) (using AM80) (using AM80) 

Duration 0 
16-30 13 
31-45 17 

Duration I 
16-30 15 

Ratio based on fewer than 10 actual deaths 
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Table ASS 1.3.1. Joint life first death assurances, males, 1995-98, standard 
medical evidence, all data: actual deaths and ratios of actual deaths to those 

expected using the AM92 table, together with comparisons of 1995-98, 
1991-94 and 1987-90 using the AM80 table. 

Age group 
(nearest 
ages) 

Actual l00A/E lOOA/E l00A/E lOOA/E 
deaths 1995-98 1995-98 1991-94 1987-90 
1995-98 (using AM92) (using AM80) (using AM80) (using AMSO) 

Duration 0 
21-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 

21-60 

Duration 1 
21-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 

21-60 

Durations 2 +  
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
6 1-65 
66-70 
71-75 
76-80 

21-80 

* Ratio based on fewer than 10 actual deaths 
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Table ASS 1.4.1. Minimum evidence assurances written on one life only, 
males, 1995-98, all data: actual deaths and ratios of actual deaths to those 

expected using the AM92 table, together with comparisons of 1995-98. 
1991-94 and 1987-90 using the AM80 table. 

Age group Actual l00AIE l00A/E IOOA/E IOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AM92) (using AMXO) (using AMSO) (using AMXO) 

Duration 0 
All ages 7 76' 69' 131 118 

Duration I 
All ages 21 126 112 114 106 

Duralions 2+ 
21-25 6 73* 63- 87 5 1 
26-30 83 90 9 1 9 1 118 
31-35 242 87 90 124 119 
36-40 346 103 92 119 109 
41-45 423 117 X7 88 87 
46-50 60 1 105 70 7 1 78 
51-55 740 100 65 7 1 72 
56-60 654 97 M 69 64 
61-65 297 92 63 71 165 
66-70 153 96 70 68 125. 
71-75 205 108 83 96 
76-80 154 105 83 88 
81-85 119 103 X4 94 
86-90 50 I l l  93 

21-90 4,073 101 73 84 90 

Ratio based on fewer than 10 actual deaths. 
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Table ASS 1.5.1. Minimum evidence assurances written on one male life and 
one female life, males, 1995-98, all data: actual deaths and ratios of actual 

deaths to those expected using the AM92 table, together with comparisons of 
1995.98, 1991-94 and 1987-90 using the AM80 table. 

Age group Actual l00AiE l00AiE lO0AiE l00AiE 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AM92) (using AMSO) (using AMRO) (using AM80) 

Duration 0 
All ages 

Duration I 
All ages 

Durations 2 +  

Ratio based on fewer than 10 actual deaths. 
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Table 1.6.1. Guaranteed acceptance assurances, males, 1995-98, all data: 
actual deaths and ratios of actual deaths to those expected using the AM92 
table, together with comparisons of 1995-98, 1991-94 and 1987-90 using the 

AM80 table. 

Age group Actual l00AiE lOOA/E lO0AiE lOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AM92) (using AMRO) (using AM80) (using AM80) 

Duration 0 
56-60 12 
61-65 31 
66-70 62 

Durations 2 + 
36-40 34 
41-45 32 
46-50 38 
51-55 50 
56-60 82 
61-65 61 
66-70 85 

* Ratio based on fewer than 10 actual deaths. 
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Table ASS 2.0.1. Permanent assurances, females, 1995-98. combined, 
durations 2 and over: actual deaths as a percentage of those expected using 

the AF92 table. 

Age group 
(nearest 
ages) 

Standard medical Minimum medical Guaranteed 
evidence cvidence acceptance 

Non-linked Linked Joint life Single lire Joint lifc 

* Ratio based on fewer than 10 actual deaths 

Table ASS 2.0.2. Permanent assurances, females, 1995-98, combined, 
durations 2 and over: actual deaths as a percentage of those expected using 

the AF80 table. 

Age group Standard rnedicill Minimum medical Guaranteed 
(nearest evidence evidence acceptance 
ages) 

Non-linked Linked Joint life Single lifc Joint lifc 

* Ratio based on fewer than 10 actual desthr 



Policies of Assuruncc 1995-98 25 

Table ASS 2.1. la. Permanent assurances (non-linked), females, 1995-98, 
standard medical evidence, all data: actual deaths and ratios of actual deaths 

to those expected using the AF92 table, together with con~parisons of 
1995-98, 1991-94 and 1987-90 using the AF80 table. 

- -- -- p~~ - 

Age group Actual IOOAIE IOOAIE lOOA/E I IlOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1!)87-90 
ages) 1995-98 (using AF92) (using AF80) (using AF80) (using AF80) 

Duration 0 
16-25 9 188. 117. 127 101 

Duration I 

36-45 
46-55 
56-65 
66-75 
76-85 

16-85 

Durations 2 +  
16-20 
21-25 
26-30 

Ratio based on fewer than 10 actual deaths. 
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Table ASS 2.1. l b. Permanent assurances (non-linked), females, 1995-98, 
medical data: actual deaths and ratios of actual deaths to those expected 
using the AF92 table, together with comparisons of 1995-98, 1991-94 and 

1987-90 using the AF80 table. 

Age group Actwill 
(nearest deaths 
ages) 1995-98 

IOOAIE l00A/E 
1995-98 1995.98 

(using AF92) (using AF8O) 

lOOA/E lOOA/E 
1991-94 1987-90 

(using AF80) (using AFXO) 

Duration O 
All ages 3 1 

Duration I 
All a g a  63 

Durarions 2+ 
26-35 17 
36-40 22 
41-45 48 
46-50 69 
51-55 123 
56-60 I51 
61-65 1 16 
66-70 97 
71-75 175 
76-80 259 
81-85 331 
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Table ASS 2.1 .lc. Permanent assurances (non-linked), females, 1995-98, non- 
medical data: actual deaths and ratios of actual deaths to those expected 
using the AF92 table, together with comparisons of 1995-98, 1991-94 and 

1987-90 using the AF80 table. 

A s  group Actual lWA/E IOOAIE I WA/E IOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AF92) (using AF80) (using AF80) (using AF80) 

Duration 0 
16-25 
26-35 
36-45 
46-55 
56-65 
66-75 
76-85 

16-85 

Duralion I 
16-25 
26-35 
36-45 
46-55 
56-65 
66-75 
76-85 

16-85 

Durations 2+ 
16-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91-95 

16-95 

* Ralio based on fewer than 10 actual deaths. 
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ASS 2.1.2a. Permanent assurances (non-linked), females, standard medical 
evidence, all data, durations 2 and over: actual deaths 1975-98 as a 

percentage of those expected using the AF92 table. 

Age group Quadrennium 
(nearest 
ages) 1975-78 1979-82 1983-86 1987-90 1991-94 1995-98 

21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91-95 

A l l  agest 

Number of 
deaths* 

+ Figures contain a small number of deaths recorded at ages under 21 or over 95. 
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ASS 2.1.2b. Permanent assurances (non-linked), females, standard medical 
evidence, all data, durations 2 and over: actual deaths 1975-98 as a 

percentage of those expected using the AF80 table. 

Age group Quadrennium 
(nearest 
ages) 1975.78 1979.82 1983.86 1987-90 1991.94 1995-98 

21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91-95 

All agesi 

Number of 
deathsC 

+ Figures contain a small number of  deaths rccorded at ages under 21 or over 95 
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ASS 2.2.1. Linked contracts of life assurance, females, 1995-98, standard 
medical evidence, all data: actual deaths and ratios of actual deaths to those 

expected using the AF92 table, together with comparisons of 1995-98, 
1991-94 and 1987-90 using the AF80 table. 

Age group Actual lOOA/E IOOA/E lOOA/E lOOA/E 
(nearest deaths 1995-98 1995-98 199 1-94 1987-90 
ages) 1995-98 (using AF92) (using AWO) (using AFSO) (using AF80) 

Duration 0 
16-30 
31-45 
46-60 
61-75 
76-90 

16-90 

Duration I 
16-30 
31-45 
46-60 
61-75 
76-90 

16-90 

Durations 2 1  
16-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91-95 

16-95 

* Ratio based on fewer than 10 actual deaths 
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ASS 2.3.1. Joint life first death assurances, females, 1995-98, standard 
medical evidence, all data: actual deaths and ratios of actual deaths to those 

expected using the AF92 table, together with comparisons of 1995-98, 
1991-94 and 1987-90 using the AFXO table. 

Agc group Actual l00A/E IOOAIE l00A/E l00A/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AF92) (using AF80) (using AF80) (using AF80) 

Duration 0 
21-35 

Duration I 
21-35 
36-50 
51-65 

Durations 2-1 
21-25 
26-30 

* Ratio based on fewer than.10 actual deaths. 
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ASS 2.4.1 Minimum evidence assurances written on one life only, females, 
1995-98, all data: actual deaths and ratios of actual deaths to those expected 

using the AF92 table, together with comparisons of 1995-98, 1991-94 and 
1987-90 using the AF80 table. 

Age group Actual l00AIE IOOA/E l00A/E lOOA/E 
(nearest deaths 1995-98 1995-98 1991.94 1987-90 
ages) 1995-98 (using AF92) (using AF80) (using AF80) (using AF80) 

Duration 0 
AII ages 3 108' 87' 126 106 

Duration I 
All ages 9 

Durations 2+ 
21-30 21 

* Ratio based on fewer than 10 actual dcaths 



ASS 2.5.1. Minimum evidence assurances written on one male life and one 
female life, females, 1995-98, all data: actual deaths and ratios of actual 

deaths to those expected using the AF92 table, together with comparisons of 
1995-98, 1991-94 and 1987-90 using the AF80 table. 

Age group Actual IOOAIE IOOAIE IOOAIE IOOAIE 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AF92) (using AF80) (using AF80) (using AF80) 

Duration 0 
All ages 2 

Duration I 
All ages 2 

Durations 2 1  
26-30 28 
31-35 112 
36-40 243 
41-45 295 
46-50 422 
51-55 386 
56-60 165 
61-65 29 

21-65 1,680 

* Ratio based on fewer than l 0  actual deaths 
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ASS 2.6.1. Guaranteed acceptance assurances, females, 1995-98, all data: 
actual deaths and ratios of actual deaths to those expected using the AF92 
table, together with comparisons of 1995-98, 1991-94 and 1987-90 using the 

AF80 table. 

Age group Actual IOOA/E 100A/E IOOA/E IOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AP92) (using AF80) (using AF80) (using AF80) 

Duration 0 
61-65 I5 306 268 l76* 

Duration I 
61-65 

- - 

* Ratio based on fewer than 10 actual deaths 
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ASS 3.1.1. Permanent assurances (non-linked), policies issued in the Republic 
of Ireland, males, 1995-98, standard medical evidence, all data: actual deaths 
and ratios of actual deaths to those expected using the AM92 table, together 

with comparisons of 1995-98, 1991-94 and 1987-90 using the AM80 table. 

Age group Actual IOOA/E IOOA/E IOOAIE IOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AM92) (using AMXO) (wine AM80) (using AMSO) 

Duration 0 
All ages 2 24' 22' 82 87 

Duration I 
All ages 5 93' 83. 84 93 

Durations 2 + 
2140 
41-45 

Ratio based on fewer than 10 actual deaths 
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ASS 3.2.1 Permanent assurances (non-linked), policies issued in the Republic 
of Ireland, females, 1995-98, standard medical evidence, all data: actual 

deaths and ratios of actual deaths to those expected using the AF92 table, 
together with comparisons of 1995-98, 1991-94 and 1987-90 using the AF80 

table. 

Age group Actual l00A/E l00A/E l00AIE lOOA/E 
(nearesl deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AF92) (using AF80) (using AWO) (using AF8O) 

Duration 0 
All ages I 34: 28' 129: 72' 

Duration I 
All ages I 61* 44' 87* 52. 

* Ratio based on fewer than I0 actual dcaths. 



T H E  M O R T A L I T Y  O F  H O L D E R S  O F  T E M P O R A R Y  
A S S U R A N C E S  I S S U E D  I N  T H E  U N I T E D  K I N G D O M ,  

1 9 9 5 - 9 8  

This report contains commentaries on the mortality experiences of holders of 
traditional, standalone temporary assurance policies for both m:~les and 
females. It includes brief reports on the mortality of holders of temporary assur- 
ance policies effected in conjunction with personal pension policies under Sec- 
tion 637(1) of the ICTA 1988. 

1. T E M P O R A R Y  A S S U R A N C E S  O N  M A L E  L I V E S  

1.1 fiudirionul smndulone policies wrirren on standard niedical esidence 
The policies included in this group are subdivided into those issued after a full 
medical examination ('medical') and those issued after the completion of a com- 
prehensive medical questionnaire, with or without a medical attendant's report 
('non-medical'). TablesTEMP I . l . la ,  TEMP I.1.Ib andTEMP 1 . 1 . 1 ~  show the 
experience, respectively, for all the data, for the medical data and for the non- 
medical data. For 1995-98 the comparison bases are the TM92 and the TM80 
tables. The results for the two previous quadrennia are given using the TM80 
table as the comparison basis. 

Looking at the duration 0 experience detailed in TEMP l. l . la,  overall there 
has been a steady improvement in the level of mortality recorded over the three 
quadrennia shown although there are variations by age. In 1995-98 the mortal- 
ity experience of the age group 46-60 is very low when compared with the pre- 
vious quadrennia. 

At durations I to 4 there has, in general, been an improvement in the mortality 
recorded in 1995-98 at all ages. The deterioration in mortality at ages up to 30 noted 
in C.M.I.R. 16 for the three preceding quadrennia is not evident in 1995-98 data. 

At durations 5 and over there has also been an improvement in mortality at 
all ages except the age group 71-75. Again, the deterioration previously noted in 
the experience at ages below age 35 is not apparent in 1995-98. The recorded 
mortality is well below that expected on the TM92 table. 

The comparison bases in table TEMP 1 .l .2 are AM92 and AM80 for 1995-98 
and AM80 for 1991-94. From this table it can be seen that at durations 0 and 1 
temporary assurance mortality experience is well below that of standard evi- 
dence permanent assurances. 

At durations 2 and over, above age 40 the two experiences are similar in 
shape but, apart from the age group 71-75, the temporary assurance IOOA/E 
ratios are about 5 percent below those for the permanent assurance experience. 
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This feature was also seen in the 1991-94 experience. Below age 40 the mortality 
experienceof the temporary assurancesis well below that of the permanent assur- 
ances and well below that recorded in the 1991-94 experience at the same ages. 

1.2 Assurances effected in conjunclion with personal pensions under Section 
6 3 7 ( l )  of the ICTA 1988 

Theexperience is shown in tableTEMP 1.2.1. The investigation was started on 1 
January 1989 and 1991-94 was the first full quadrennium for which data was 
available. In the 1995-98 experience the greater number of deaths at durations 
5 and over shows the growing maturity of the investigation. The total number of 
deaths is, however, still relatively small and does not allow firm conclusions to 
be drawn. However, when compared with the standalone category, the indica- 
tions are that the experience is reasonably similar at duration 0, is mixed at  
durations 1 to 4 and is lower at durations 5 and over. 

2. T E M P O R A R Y  A S S U R A N C E S  O N  F E M A L E  L I V E S  

2.1 Traditional standalone policies wrirren on stundard medical evidence 
The experience is shown in table TEMP 2.1.1. 

At duration 0 a consistent overall improvement in the level of mortality 
experienced has been recorded. However, the number of deaths is small and 
too much should not be read into this. 

At durations I to 4 the 1995-98 experience shows an improvement in mortal- 
ity in most age groups and is very light up to age 45. This reverses the small dete- 
rioration seen in the three previous quadrennia and reported in C.M.I.R. 16. 

At durations 5 and over there has been a gentle improvement in mortality 
over the three quadrennia. However, comparing age groups there is little evi- 
dence of a clear pattern in the experience recorded. The 100A/E ratios calcu- 
lated on the TF92 mortality table show that this table understated mortality 
in 1995-98 at ages over age 60. 

Table TEMP 2.1.2 compares the experience of the temporary assurance data 
with that of the permanent assurances. At durations 0 and 1 the temporary 
assurance mortality experience is well below that of standard evidence perma- 
nent assurances. 

At durations 2 and over the temporary assurances mortality experience is 
lower up to age 55 but is generally higher above that age. When looking at the 
comparisons for the whole age range the two experiences are broadly similar. 

2.2 Assurances effected in conjunction wilh personal pensions under Seclion 
637(1) i f  the ICTA 1988 

The experience is shown in table TEMP 2.2.1. The number of deaths is too small 
for any significant conclusions to be drawn. 



The United Kingdom. 1995-98 39 

Table TEMP I. l . la .  Temporary assurances, males, 1995-98, all data: actual 
deaths and ratios of actual deaths to those expected using the TM92 table, 

together with comparisons of 1995-98, 1991-94 and 1987-90 using the TM80 
table. 

Age group Actuul IOOA/E IOOA/E IOOA/E IOOA/E 
(nearcst deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using TM92) (using TM80) (using TMRO) (using TM80) 

Duration 0 
16-30 20 71 92 88 l08 
31-45 73 77 70 88 102 
46-60 99 57 44 79 89 
61-75 5 1 77 85 l15 91 

16-75 243 67 59 87 95 

Durations 1-4 
21-25 12 74 88 139 127 

Durations 5 1 
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Table TEMP I. l .  l b. Temporary assurances, males, 1995-98, medical data: 
actual deaths and ratios of actual deaths to those expected using the TM92 
table, together with conlparisons of 1995-98, 1991-94 and 1987-90 using the 

TM80 table. 

Age group Actual 100A/E IOOA/E IOOA/E IOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using TM92) (using TM80) (using TM80) (using TM80) 

Duration 0 
All ages 32 60 56 75 67 

Durations 1-4 
26-35 
36-45 
46-55 
56-65 
66-75 

Durations 5 +  
31-40 
41-45 
46-50 
51-55 
56-60 
61-65 

* Ratio based on fewer than 10 actual deaths. 
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Table TEMP I. l. lc. Temporary assurances, males, 1995-98, non-medical 
data: actual deaths and ratios of actual deaths to those expected using the 
TM92 table, together with comparisons of 1995-98, 1991-94 and 1987-90 

using the TM8O table. 

Age group Actual IOOA/E IOOA/E IOOA/E IOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using TM92) (using TM80) (using TM80) (using TM80) 

Durntion 0 
All ages 207 

Ratio based on fewer than 10 actual deaths. 
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Table TEMP 1.1.2. Temporary assurances, males, 1995-98, all data: 
comparison of temporary assurance mortality with that for permanent 

assurances using the AM92 and AM80 tables for both data sets, together 
with the 1991-94 equivalent using the AM80 table. 

1995-98 1995-98 1991-94 
Age group l0OA/E (AM92) IOOA/E (AM80) I OOA/E (AM80) 
(nearest 
agcs) Temporary Permanent Temporary Permanent Temporary Permanent 

Duration 0 
21-80 60 98 

Duration I 
2 1 -X0 63 92 

Durations 2+  
21-25 89' 113 
26-30 69 90 
31-35 72 91 
36-40 80 94 
41-45 88 94 
46-50 8 1 91 
51-55 88 90 
56-60 82 89 
61-65 80 88 
66-70 83 91 

Ratio based on fewer than 10 actual deaths. 
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Table TEMP 1.2.1. Temporary assurances effected under section 637(1) of 
the ICTA 1988 (i.e. in conjunction with personal pensions), males, 1995-98, 

all data: actual deaths and ratios of actual deaths to those expected using the 
TM92 table, together with comparisons of 1995-98, 1991-94 and 1989-90 

using the TM80 table. 

Age group Aclual 100A/E IOOA/E IOOAIE lOOA/E 
(nearest dcaths 1995-98 1995-98 1991-94 1989-90 
ages) 1995-98 (using TM92) (using TMXO) (using TMXO) (using TMSO) 

Dumtion 0 
All ages 39 72 63 86 55 

Durations 1-4 
21-30 14 
31-35 I3 
36-40 29 
41-45 34 
46-50 49 
51-55 5 1 
56-60 38 
61-65 18 

21-65 246 

Durations 5+ 
21-30 5 70' 81. 
31-35 16 69 77 
36-40 3 1 77 75 
41-45 32 57 44 
46-50 59 76 5 I 
51-55 47 59 38 
56-60 41 70 46 
61-65 22 60 42 

' Ratio based on  fcwer than 10 actunl deaths. 



44 The Mortality of Holders of Temporary Assurances Issued in 

Table TEMP 2.1.1. Temporary assurances, females, 1995-98, all data: actual 
deaths and ratios of actual deaths to those expected using the TF92 table, 

together with comparisons of 1995-98, 1991-94 and 1987-90 using the AF80 
table. 

Age group Actual l00A/E l00A/E lOOA/E l00A/E 
(nearest deaths 1995-98 1995-98 1991-94 1981-90 
ages) 1995-98 (using TM92) (using TM80) (using TMXO) (using TMXO) 

Duration 0 
All ages 72 84 56 65 70 

Durations 1-4 
21-25 3 
26-30 17 
31-35 31 
36-40 55 
41-45 63 
46-50 100 
51-55 90 
56-60 58 
61-65 47 
66-70 38 
71-75 20 
76-80 12 

21-80 534 

Durations 5+ 
26-30 9 
31-35 53 
36-40 l l 0  
41-45 179 
46-50 292 
51-55 250 
56-60 185 
61-65 128 
66-70 95 
71-75 58 
76-80 37 

26-80 1,396 

74. 
97 
87 
81 
95 

100 
102 
107 
l23 
94 

I l l  

96 

* Ratio based on fewer than 10 actual deaths. 



The United Kingdo~n. 1995-98 45 

Table TEMP 2.1.2. Temporary assurances, females, 1995-98, all data: 
comparison of temporary assurance mortality with that for permanent 

assurances using the AF92 and AF80 tables for both data sets, together with 
the 1991-94 equivalent using the AF8O table. 

1995-98 1995-98 1991-94 
Age group lOOA/E (AM92) IOOAIE (AM80) IOOAIE (AM80) 
(nearest 
ages) Temporery Permanent Temporary Permanent Temporary Permanent 

Duration 0 
21-80 

Duration 1 
21-80 

Durations 2 t 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 

21-80 

* Ratio based on fewer than 10 actual deaths 
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Table TEMP 2.2.1. Temporary assurances effected under section 637(1) of 
the ICTA 1988 (i.e. in conjunction with personal pensions), females, 1995-98, 
all data: actual deaths and ratios of actual deaths to those expected using the 
TF92 table, together with comparisons of 1995-98, 1991-94 and 1989-90 using 

the AF80 table. 

Age group Actual lOOA/E l00AIE IOOAIE lOOA/E 
(nearest dc;tths 1995-98 1995-98 1991-94 1989-90 
ages) 1995-98 (using TM92) (using TMXO) (using TM80) (using TM80) 

Duration 0 
All ages 10 1 14 73 65- 38- 

Durations 1-4 
All ages 72 107 80 54 30' 

Durations S +  
All ages 42 72 57 87. 

* Ratio based on fewer than I0 ;lclual deaths. 



T H E  M O R T A L I T Y  O F  I M M E D I A T E  A N N U I T A N T S ,  
H O L D E R S  O F  R E T I R E M E N T  A N N U I T Y  P O L I C I E S ,  

A N D  H O L D E R S  O F  P E R S O N A L  P E N S I O N  P L A N S  
1 9 9 5 - 9 8  

The first part of this report contains analyses of the mortality of immediate 
annuitants over the quadrennium 1995-98. This is followed by commentaries 
on the experience of holders of retirement annuity contracts written under 
Chapter 111 of Part XIV of the ICTA 1988 and of personal pension policies 
issued under Chapter IV of Part XIV of the same Act. The final part of the 
report, on pp 53 to 72, contains all the tables referred to in the earlier parts. 

Table ANN 0.1 shows the development of these investigations over recent 
quadrennia for all ages and durations combined. It should be noted that the 
number of offices contributing data over this period has not been stable and 
that in the 1991-94 quadrennium, in particular, a number of substantial offices 
did not contribute data for every year. Nevertheless, the pattern of the results 
year by year over this quadrennium does not appear to be affected by the pre- 
sence or absence in the experience of data from particular offices. 

The equivalent table to ANN 0.1 in C.M.1.R. 16 is numbered ANN 7. That 
table was produced in the context of a discussion of which investigations should 
be used to produce Standard tables of mortality. See section 7, page 50 of 
C.M.I.R. 16. Since similar considerations still apply it was decided to produce 
this table in the same format as that used in C.M.I.R. 16. Note that the "92" 
Series of tables did not include a table for personal pensions. 

The size of the personal pensions investigation is growing rapidly. Measured 
by amount of exposed to risk, it is now significantly larger than the immediate 
annuitant investigation m o r e  than six times fc~r males. The policies covered by 
the investigation are still of relatively short duration and the experience may not 
be indicative of that to be expected in a mature experience. 

1. M A L E  I M M E D I A T E  A N N U I T A N T S  

Table ANN l . l a  shows the experience for 1995-98, on the basis of lives, using 
the projected rates for calendar year 2020 from the IML92 mortality table. 
Using the IM80 table projected to 2010, table ANN l . l a  also gives comparisons 
for the experiences of 1995-98, 199 1- 1994 and 1987-90. Table ANN l .  l b sl~ows 
similar information but for the mortality experiences measured by amounts. 

Between 1991-94 and 1995-98, at durations 1 and over, there was some 
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improvement in overall mortality and this is consistent between lives and 
amounts. However, this improvement was not as great as that observed between 
the two previous quadrennia, 1987-90 and 1991-94. 

Table ANN 1.2a compares the experience measured on a lives basis in each 
year from 1983 to 1998 at durations I and over with that expected according to 
the base (1992) rates of the IML92 table. This shows a consistent fall in the level 
of mortality recorded over the years 1990 to 1998, following a number of years 
of relatively stable experience. 1994 and 1998 are the only years in that nine year 
period that do  not continue the downward trend but in each case the levels in 
those years do  not exceed the mortality experience applicable two years earlier. 

Table ANN 1.2b shows, for amounts, similar information to table ANN 1.2a 
but the comparison basis is the base (1992) rates of the IMA92 table. These 
results show a similar pattern of improving mortality over the past eight years. 

Table ANN l .2c shows the lives experience between 1992 and 1998 compared 
w ~ t h  the IML92 table projected to the relevant calendar year. This shows how 
this experience compares with the projected mortality improvement factors 
underlying IML92 table. Table ANN 1.2d shows similar information for the 
amounts experience. With the exception of 1997 (where the lives experience 
shows relatively light mortality), for both data sets the projected rates reflect 
the actual experience reasonably well. 

2. F E M A L E  I M M E D I A T E  A N N U I T A N T S  

The experience recorded for female annuitants is shown in tables ANN 2. la  and 
ANN 2. lb  (lives and amounts respectively) using as a comparison basis for 
1995-98 the projected rates for calendar year 2020 from the IFL92 or 1FA92 
tables respectively. Corresponding figures for 1987-90, 1991-94 and 1995-98 
are also shown using the IF80 table projected to 2010 as the comparison basis. 

At durations I and over a comparison of the levels of mortality between 
1991-94 and 1995-98 on both a lives and an amounts basis shows that the experi- 
ence has been relatively stable. At ages below 75 in most age groups the mortal- 
ity on an amounts basis is well below that on a lives basis. This feature has been 
present over the last three quadrennia. Since the numbers of deaths a t  these ages 
are relatively small, too much should not be read into this. 

At duration 0 it is difficult to discern any real pattern, except to say that the 
improvement in mortality at younger ages over the past quadrennium can be 
observed here too. 

Table ANN 2.2a compares the experience at durations I and over on a lives 
basis for each year from 1983 to 1998 with that expected according to the base 
(1992) rates of the IFL92 table. Table ANN 2.2b shows similar information for 
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the amounts experience. Both tables show the general improvement in mortality 
over the period although this feature varies year by year and between age 
groups. 

Table ANN 2 . 2 ~  is similar to ANN 2.2a but compares the experience at dura- 
lions l and over on a lives basis with that expected according to the projected 
rates for each calendar year from the IFL92 table. Table ANN 2.2d shows 
the same information for the amounts experience. Across the whole age range 
the projections look reasonable, but there are wide variations by age. 

3. M A L E  I I O L D E R S  O F  R E T I R E M E N T  A N N U I T Y  C O N T R A C T S  

The experience of male holders of retirement annuity contracts in 1995-98 is 
shown in tables ANN 3.la and ANN 3. lb  for policies in deferment and in pay- 
ment respectively. The 'in deferment' mortality is compared against the ultimate 
rates from the AM92 table. The 'in payment' mortality is compared against the 
projected ultimate rates for the calendar year 2020 from the RMV92 table. To 
allow comparison with previous quadrennia tables ANN 3.la and ANN 3.lb 
also show comparisons with the equivalent "80" Series mortality tables. 

The combined 1995-98 experience of policies in deferment and policies in 
payment, compared with the projected ultimate rates for calendar year 2020 
from the IML92 table, is shown in table ANN 3.2a. Comparative figures for 
1987-90 and 1991-94 are also shown. In addition, for 1995-98 only, there is a 
comparison against the projected rates for 1996 from the IML92 table. Similar 
information is shown in table ANN 3.2b but here the comparison basis is the 
RMV92 table projected to 2020 and 1996 respectively. 

From table ANN 3.121 a steady improvement in mortality between 1991-94 
and 1995-98 can be seen at ages above 35. It can be seen that below age 60 
the mortality experience is not dissimilar to that for assured lives. However, 
at ages over 60 the retirement annuitant policyholders experience much lighter 
mortality in deferment than assured lives, indicating that the less healthy lives 
have almost certainly transferred to the in payment section. 

Table ANN 3.lb shows clearly that the mortality suffered by the retirees at 
the younger ages is extremely heavy. This confirms the view from the previous 
paragraph that a t  these ages there is selective retirement of the less healthy lives. 

In general for the 'in payment' group there has been continued substantial 
improvement in the level of mortality recorded. At ages over 75 it is well 
below the level found in the immediate annuitant investigation. This feature 
has been present in earlier quadrennia. It should be noted that, above age 75 
in 1995-98, the mortality recorded was generally close to that projected for 
calendar year 2010 in the 1M80 table. 
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The combined experience, detailed in table ANN 3.2a, shows some interest- 
ing features. Combining the in deferment and in payment sections suppresses 
the effect of selective early retirement and gives a smooth progression of the 
100 A/E ratios through the age range. It should be noted that, above age 70, 
the mortality recorded was below that projected for the calendar year 1996 in 
the IML92 table. The difference increases with age. Below age 70 the reverse 
pattern is seen. Table ANN 3.2b shows the same information as table ANN 
3.2a but uses RMV92 projected to 1996and 2020 respectively as thecomparison 
basis. Table ANN 3.2b clearly shows that, at ages below 60, the combined 
experience is much lighter than the projected rates of this mortality table, 
which cannot be used to predict mortality at the youngest ages in deferment 
with any degree of confidence. 

4. F E M A L E  H O L D E R S  O F  R E T I R E M E N T  A N N U I T Y  C O N T R A C T S  

The experience of female holders of retirement annuity contracts in 1995-98 is 
shown in tables ANN 4. la  and ANN 4. l b  for policies in deferment and in pay- 
ment respectively. The in deferment mortality is compared against the ultimate 
rates from the AF92 table. The in payment mortality is compared against the 
rates for the calendar year 2020 from the RFV92 table. For comparison with 
earlier quadrennia IOOA/E ratios are shown for 1987-90, 1991-94 and 1995-98 
using AF80 as the in deferment comparison basis and using the calendar year 
2010 projected rates from the IF80 table as the in payment comparison basis. 

From table ANN 4.la it can be seen that for the in deferment section there 
has been some small improvement in the mortality experienced at  all ages but 
this is not consistent at all age groups. The mortality experience of age group 
46-50 is high compared to the other age groups and this feature was apparent 
for this age group in the previous quadrennium. 

From table ANN 4.1 b i t  can be seen that the mortality suffered by the young- 
est retirees is very heavy. This bears out the view that those retiring early will be 
the less healthy lives. Overall there has been significant improvement between 
1991-94 and 1995-98 in the level of mortality experienced in the in payment sec- 
tion. Inspection of the individual age groups reveals a fairly consistent pattern 
throughout the range. 

The combined 1995-98 experience of the in deferment and the in payment 
policies, compared with the projected rates for the calendar year 2020 from the 
IFL92 table is shown in table ANN 4.2a. Comparative figures for 1987-90 and 
1991-94 are also shown. In addition, for 1995-98 only, there is a comparison 
against the projected rates for 1996 from the IFL92 table. Table ANN 4.2a 
shows that mortality at ages below 65 is much heavier than the comparison 
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basis, much more so than in the equivalent males experience. Above that age the 
mortality experienceis lighter than that oftheimmediateannuitant investigation. 

Table ANN 4.2b details the combined experience compared with the RFV92 
table. As was the case with the males, this table is clearly not appropriate as a 
basis for projecting mortality rates a t  ages up to 60. The fit is clearly much 
better above that age and above age 70 the 100A/E ratios are all just below 100. 

5. M A L E  H O L D E R S  O F  P E R S O N A L  P E N S I O N  C O N T R A C T S  

The experience of male holders of personal pension contracts is shown in tables 
ANN 5. la and ANN 5. l b for policies in deferment and in payment respectively. 
For all quadrennia shown, the in deferment mortality is compared against the 
ultimate rates from the AM80 table. For 1995-98 only the AM92 table is also 
used. Similarly, the in payment mortality is compared against the projected ulti- 
mate rates for calendar year 2010 from the IM80 table and, for 1995-98 only, 
against the projected rates for 2020 from the RMV92 table. 

Table ANN 5.la shows that in deferment the mortality experienced is very 
similar to that found among retirement annuitants in deferment. The rates 
are not very different from those found among assured lives at ages up to 60. 
Above that age the rates compared to assured lives are very light. The same 
observations were made in C.M.I.R. 16 when describing the 1991-94 experience. 

Again, as was the case in 1991-94, the in payment experience (table ANN 
5.1 b) shows that the mortality recorded is well below that of retirement annui- 
tants in payment. There is, however, a similar pattern with relatively heavy mor- 
tality at the younger ages. Personal pensions were introduced only in 1988, so 
the policies studied will all still be of relatively short duration. Too much 
should therefore not be read into the experience recorded so far even though 
similar features have been apparent over two successive quadrennia; several fac- 
tors could be operating which may influence the experience in these early years. 

6. F E M A L E  H O L D E R S  O F  P E R S O N A L  P E N S I O N  C O N T R A C T S  

The experience of female holders of personal pension contracts is shown in 
tables ANN 6.la and ANN 6. lb  for policies in deferment and in payment 
respectively. The in deferment mortality is compared against the ultimate 
rates from the AF80 table. The in payment mortality is compared against the 
projected rates for the calendar year 2010 from the IF80 table. For 1995-98 
only the experiences are compared with the AF92 table (table ANN 6.la 
only) and the projected rates for the calendar year 2020 from the RFV92 
table (table ANN 6.lb only). 
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Table A N N  6.la shows that the in deferment mortality experienced by per- 
sonal pension contract holders is similar to that observed among retirement 
annuity contract holders. This comment was also made about the male experi- 
ence. This changed the position seen in the 1991-94 quadrennium where holders 
of retirement annuity contracts suffered higher mortality than that experienced 
by holders of personal pension contracts. 

The mortality recorded for personal pensions in payment (table ANN 6.lb) 
is, age group for age group, considerably lighter than that recorded among the 
retirement annuitants, reflecting the pattern observed among their male coun- 
terparts. The same cautions as to the possibility of special factors operating 
apply here also. 
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Table ANN 0.1. Immediate annuitants (lives), retirement annuitants and 
personal pensioners: all ages and durations combined: exposed to risk and 

deaths over recent quadrennia. 

Males 
Immediate annuitants 

Exposed to risk (000) 
Deaths 
Crude death rate 

Retirement annuilies in deferment 
Exposed to risk (000) 
Deaths 
Crude death rate 

Retirement annuities in payment 
Exposed to risk (000) 
Deaths 
Crude death rate 

Personal pensions in deferment* 
Exposed to risk (000) 
Deaths 
Crude death rate 

Personal pensions in paymenl* 
Exposed to risk (000) 
Deaths 
Crude death rate 

Investigation started I January 1989 
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Table ANN 0.1. (continued) 

Females 
Immediate annuitants 

Exposed to risk (000) 
Deaths 
Crude death rate 

Retirement annuities in deferment 
Exposed to risk (000) 
Deaths 
Crude death rate 

Retirement annuities in payment 
Exposed to risk (000) 
Deaths 
Crude death rate 

Personal pensions in deferment' 
Expascd to risk (000) 
Deaths 
Crude death ratc 

Personal pensions in payment* 
Exposed to risk (000) 
Deaths 
Crude death rate 

Investigation started I January 1989 
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Table ANN l.la.  Immediate annuitants, males, lives, 1995-98, all data: actual 
deaths and ratios of actual deaths to those expected using the projected rates 
for calendar year 2020 from the IML92 table, together with comparisons of 

1995-98, 1991-94 and 1987-90 using the IM80 table projected to calendar year 
2010. 

Age group Actual l00AjE IOOA/E lOOA/E lOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using (using (using (using 

IML92CZO) IM80CIO) IM80CIO) IM80CIO) 

Duration 0 

Durations 1 -I 
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91-95 
96.100 

61-100 

* Ratio based on fewer than 10 actual deaths 
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Table ANN i . lb .  Immediate annuitants, males, amounts, 1995-98, all data: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2020 from the IMA92 table, together with 
comparisons of 1995-98, 1991-94 and 1987-90 using the IM80 table projected 

to calendar year 2010. 

Age group Actual 100A/E lOOA/E lOOA/E lOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using (using (using (using 

(f000 pa) IMA92C2O) IM80CIO) IM80C10) IM80CIO) 

Duration 0 
61-70 14 139' 58- 69 IS1 
71-75 26 125' 77' 103 143 
76-80 85 204 159 55 108 
81-85 65 79 70 107 113 
86-90 120 125 119 145 150 

61-90 309 124 102 105 126 

Durations I + 
61-65 17 153' M* 90 95 
66-70 109 182 92 85 138 
71-75 178 118 72 87 108 
76-80 391 109 77 96 l08 
81-85 1,034 110 86 101 118 
86-90 1,777 135 114 101 1 16 
91-95 1,004 130 1 14 1 14 114 
96-100 162 94 83 143 131 

61-100 4,671 123 99 103 116 

* Ratio based on fewer than 10 actual deaths. 



2 
Table ANN 1.2a. Immediate annuitants, males, durations I and over, lives, 1983-98: actual deaths for 

individual years expressed as a percentage of those expected using the base (1992) rates from the IML92 table. g 
3 
3 

Agegroup 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
(nearest ages) z 
61-65 317 250 200' 194' 194- 167- 150: 100' 48. 229* 118' 40* 32* 69- 138. 45- 2 
66-70 136 119 172 157 124 161 152 112 102 108 83 83 96 91 98 78' 
71-75 113 119 121 116 118 106 141 115 106 91 69 88 90 120 61 116 
76-80 104 125 118 119 126 I21 111 117 109 89 101 100 104 91 75 60 
81-85 119 110 123 110 114 112 112 115 109 94 87 103 101 94 73 82 8 
86-90 109 100 125 113 99 111 103 92 103 94 94 101 87 100 101 99 5 
91-95 108 103 109 109 89 82 109 110 102 126 104 97 108 89 85 121 
96- 100 97 116 68 143 107 99 104 129 87 111 108 121 84 96 71 93 " 2 
61-100 112 113 120 116 110 109 112 109 105 100 94 100 97 96 84 95 

'D 
Ratio based on fewer than 10 actual deaths. S 

2 
% 
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Table ANN 1.2b. Immediate annuitants, males, durations I and over, amounts, 1983-98: actual deaths for g 
individual years expressed as a percentage of those expected using the base (1992) rates from the IMA92 table. G 

Agegroup 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
(nearest ages) m S 2 
61-65 312 341 110' 307' 248' 198' 53* 40' 11- 100' 252' 7* 22' 9I* 98. 76' , 
66-70 140 123 246 177 75 169 248 81 82 137 73 73 142 92 87 65' 
71-75 98 114 131 103 107 104 138 78 l 6  128 82 69 54 90 41 112 
76-80 93 136 131 l67 132 95 102 90 134 74 87 62 110 73 69 38 S. 
81-85 104 107 108 83 148 85 105 117 103 109 83 88 101 90 66 67 g 
86-90 103 92 123 118 155 96 96 101 108 101 86 89 87 113 132 99 2 
91-95 94 116 108 I59 93 113 105 129 116 106 106 113 108 107 93 132 
96.100 78 102 24 100 76 181 130 138 165 68 196 127 71 128 71 66 0 
61-100 100 112 116 123 132 102 107 108 1 1 1  101 96 90 96 101 93 91 ? 

i 

Ratio based on fewer than 10 actual deaths. % 
*r 
0 -. -. 
? - - 
S - 
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Table ANN 1 . 2 ~ .  Immediate annuitants, males, duratious I and over, lives, 
1992-98: actual deaths for individual years expressed as a percentage of those 

expected using the projected rates for the relevant calendar year from the 
IML92 table. 

Age group 1992 1993 1994 1995 1996 1997 1998 
(nearest ages) 

R d o  based on fewer than 10 sctual deaths. 

Table ANN 1.2d. Immediate annuitants, males, durations 1 and over, 
amounts, 1992-98: actual deaths for individual years expressed as a 

percentage of those expected using the projected rates for the relevant 
calendar year from the 1MA92 table. 

Age group 1992 1993 1994 1995 1996 1997 1998 
(nearest ages) 

Retio bescd on fewer then 10 sctual deaths. 
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Table ANN 2.la. Immediate annuitants, females, lives, 1995-98, all data: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2020 from the IFL92 table, together with 
comparisons of 1995-98, 1991-94 and 1987-90 using the IF80 table projected 

to calendar year 2010. 

Age group Actual IOOA/E 100A/E IOOA/E 
(nearea dcaths 1995-98 1995-98 1991-94 
ages) 1995-98 (using (using (using 

IFL92C20) 1F80C10) IF80CIO) 

IOOA/E 
1987.90 
(using 

IF80CIO) 

Duration 0 
71-75 4 108' 63' 94. 
76-80 12 122 8 1 72 
81-85 21 99 72 76 
86-90 24 108 82 100 
91-95 17 123 99 136 
96-100 4 133. 118- 190 

71-100 82 I l l  82 98 

Duratians I + 
61-65 I I 379 164 122 212 
66-70 24 178 95 132 136 
71-75 87 174 I l l  111 123 
76-80 214 130 95 97 109 
81-85 653 125 101 107 112 
86-90 1,338 123 104 104 109 
91-95 1,340 1 18 105 109 106 
96-100 594 114 110 109 109 

61-100 4,261 122 104 106 l l0 

Ratio based on fewer than 10 actual deaths. 
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Table ANN 2.lb. Immediate annuitants, females, amounts, 1995-98, all data: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2020 from the IFA92 table, together with 
comparisons of 1995-98, 1991-94 and 1987-90 using the IF80 table projected 

to calendar year 2010. 

Age group Actual IOOA/E IOOA/E IOOA/E IOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using (using (using (using 

(£000 pa) lFA92C20) I F80CI 0) IF80C10) IF80C10) 

Duration 0 
71-75 

Durations I + 
61-65 
66-70 

I l l  
7 1 

* Ratio based on fewer than 10 actual deaths. 
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Table ANN 2.2a. Immediate annuitants, females, durations 1 and over, lives, 1983-98: actual deaths for g 
individual years expressed as a percentage of those expected using the base (1992) rates from the IFL92 table. G 

4 
Agegroup 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 3 
(nearest ages) 3 m 

3 
61-65 200* 179' 333 207' 320' 43' 286. 269' 154' 174' 87' 125. Ill* 188. 333' 91. 2 
66-70 159 139 129 142 148 141 153 114 174 106. 123 127' 77. 145 67' 100' L 
71-75 136 125 148 113 115 108 123 129 115 96 110 105 114 103 102 111 2 
76-80 116 111 108 98 94 120 93 103 100 93 67 97 95 95 81 78 5. 
81-85 116 112 106 118 101 104 107 105 111 86 91 107 86 112 84 90 
86-90 123 99 117 109 104 100 102 108 104 111 85 93 93 98 99 108 .Z 
91-95 120 104 119 105 111 99 101 93 101 100 105 110 104 101 98 97 Q 
96-100 117 107 106 108 95 106 108 99 100 108 95 107 97 109 109 94 

61-100 I20  107 114 110 104 103 104 103 104 101 93 103 96 103 97 98 F 
Ratio b;wd on fewer than 10 actual deaths. % 

i? -. - 



t- 

2 Table ANN 2.2b. Immediate annuitants, females, durations 1 and over, amounts, 1983-98: actual deaths for 2 
individual years expressed as a percentage of those expected using the base (1992) rates from the IFA92 table. 2 

2 
Agegroup 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 4 
(nearest ages) 5 

61-65 296' 219. 351 206' 452' 21- 304. 345' 56. 334' 251. 60' 41. 151' 460. 40' 
66-70 232 175 106 183 126 309 129 176 139 52' 105 117- 28* 135 99- 155. 
71-75 141 129 149 127 180 168 80 120 118 l02 81 134 220 79 78 311 
76-80 129 110 106 I05 124 99 90 99 111 82 95 105 92 103 74 77 2 
81-85 127 107 112 138 98 107 101 85 116 87 84 109 98 126 80 76 2 
86-90 129 99 106 120 103 88 104 110 99 114 84 92 78 100 100 94 
91-95 127 90 116 100 138 88 95 100 100 104 97 124 112 85 90 121 
96-100 125 102 123 81 114 107 89 110 88 112 l03 91 79 106 114 77 2 

2 
61-100 129 102 113 115 116 98 98 102 103 103 90 105 94 100 94 101 5 .  

3 

* Ratio based on fewer than 10 actual deaths. -0 
5 
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Table ANN 2 . 2 ~ .  Immediate annuitants, females, durations 1 and over, lives, 
1992-98: actual deaths for individual years expressed as a percentage of those 

expected using the projected rates for the relevant calendar year from the 
IFL92 table. 

Age group 1992 1993 1994 1995 1996 1997 1998 
(nearest ages) 

Ratio based on fewer than 10 actual deaths 

Table ANN 2.2d. Immediate annuitants, females, durations 1 and over, 
amounts, 1992-98: actual deaths for individual years expressed as a 

percentage of those expected using the projected rates for the relevant 
calendar year from the IFA92 table. 

Age group 1992 1993 1994 1995 1996 1997 1998 
(nearest ages) 

- 

Ratio based on fewer than 10 actual deaths. 
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Table ANN 3.la. Retirement annuity policies in deferment, males, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the ultimate 

rates from the AM92 table, together with comparisons of 1995-98, 1991-94 
and 1987-90 using the AM80 table. 

Age group Actual l00A/E lOOA/E l00A/E lOOA/E 
(IICBTCSI deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using AM92) (using AM801 (using AM80) (using AM80) 

21-25 2 250- 222. 77 61 
26-30 23 l l0  I l l  84 73 
31-35 105 92 94 94 100 
36-40 27 1 91 80 90 86 
4 1-45 665 107 78 79 79 
46-50 1,481 99 66 73 75 
51-55 2,344 92 59 69 72 
56-60 3.200 86 57 65 72 
61-65 3,328 81 56 63 70 
66-70 947 66 48 56 54 
71-75 329 62 47 56 50 

21-75 12,695 85 58 67 7 1 

' Ratio based on fewer than I0 ilclual d e ~ t h s .  

Table ANN 3.lb. Retirement annuity policies in payment, males, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the rates for 
the calendar year 2020 from the RMV92 table, together with comparisons of 
1995-98, 1991-94 and 1987-90 using the ultimate rates for the calendar year 

2010 from the IM80 table. 

Age group Actual lOOA/E l00A/E lOOA/E l00A/E 
(neamst deaths IYYS-98 1995~98 1991-94 1987-90 
ages) 1995-98 (using (using (using (using 

RMV92C20) IM80CIO) IM80C10) IM80CIO) 
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Table ANN 3.2a. Retirement annuity policies in deferment and in payment 
combined, males, 1995-98: actual deaths and ratios of actual deaths to those 
expected using the ultimate rates from the IML92 table for the calendar year 

1996, together with co~nparisons of 1995-98, 1991-94 and 1987-90 for the 
calendar year 2020. 

Age group Actual I 00A/E IOOA/E IOOA/E IOOA/E 
(nearest deaths" 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using (using (using (using 

IML92C96) IML92C20) IML92C20) IML92C20) 

21-30 25 131 275 209 177 
31-35 107 106 224 224 233 
36-40 274 104 219 245 237 
41-45 672 123 258 262 259 
46-50 1.541 118 248 270 278 
51-55 2,456 109 230 271 278 
56-60 3,531 106 223 254 279 
61-65 4.951 106 202 228 255 
66-70 4.992 100 167 185 217 
71.75 4,774 98 147 165 180 
76-80 3,668 97 134 137 156 
81-85 2,887 94 120 123 140 
86-90 1,477 92 I l l  117 120 
91-95 338 79 90 108 106 
96-100 31 58 64 83 98 

21-100 31.724 101 I M 183 206 

"dudes  deaths among relirces at ages below 50. Note that this means that the total number of  
actual deaths is greater than the sum of those shown in tables ANN 3.la and ANN 3.lb. 



Table ANN 3.2b. Retirement annuity policies in deferment and in payment 
combined, males, 1995-98: actual deaths and ratios of actual deaths to those 

expected using the ullimate rates from the RMV92 table for the calendar year 
1996, together with comparisons of 1995-98, 1991-94 and 1987-90 for the 

calendar year 2020. 

Age group Aclual l00AiE 
(nearest dcttthr" 1995-98 
ages) 1995.98 (using 

RMV92C96) 

21-30 25 2 
31-35 107 2 
36-40 274 3 
41-45 672 5 
46-50 1.541 10 
51-55 2.456 18 
56-60 3,531 36 
61-65 4.951 64 
66-70 4,992 87 
71-75 4,774 99 
76-80 3,hhX 102 
81-85 2.887 102 
86-90 1.477 103 
91-95 338 91 
96-100 3 1 68 

21-100 3 1.724 33 

l0OAiE lOOA/E lOOA/E 
1995-98 1991-94 1987-90 
(using (using (using 

RMV92C20) RMV92C20) RMV92C2O) 

4 3 2 
4 4 4 
6 6 6 

I I I I I I 
21 22 23 
39 46 47 
76 87 95 

123 139 156 
146 l h2 184 
149 167 182 
141 145 l h4 
131 134 152 
124 131 134 
104 123 121 
75 97 I15 

64 58 50 

lncludes deaths among retirees at ages below 50. Note that this means thut the total number of 
actual deaths is greater than the sum of those shown in tables ANN 3.la and ANN 3.lb. 
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Table ANN 4.la. Retirement annuity policies in deferment, females, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the ultimate 

rates from the AF92 table, together with comparisons of 1995-98, 1991-94 
and 1987-90 using the AF80 table. 

Age group Actual l00A/E lOOA/E l00AIE l00A/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
%!CS) 1995-98 (using AF92) (using AFXO) (using AF80) (using AF80) 

31-35 7 52- 48' 82 86 
36-40 30 82 72 78 81 
41-45 79 99 83 81 78 
46-50 239 120 97 90 75 
51-55 323 90 72 78 78 
56-60 488 93 73 65 82 
61-65 252 70 55 65 72 
66-70 132 80 63 58 59 
71-75 39 71 55 56 66 

31-75 1,589 89 70 72 76 

* Ratio based an fewer than 10 actual deaths. 

Table ANN 4.lb. Retirement annuity policies in payment, females, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the rates for 
the calendar year 2020 from the RFV92 table, together with comparisons of 
1995-98, 1991-94 and 1987-90 using the ultimate rates for the calendar year 

2010 from the IF80 table. 

Age group Actual 100A/E IOOA/E IOOA/E l00AiE 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using (using (using (using 

RFV92C20) IF80Cl0) IF80C 10) IF80CIO) 

* Ratio based on fewer than 10 actual deaths 
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Table A N N  4.2a. Retirement annuity policies in deferment and in payment 
combined, females, 1995-98: actual deaths and ratios of actual deaths to 

those expected using the ultimate rates from the IFL92 table for the calendar 
year 1996, together with comparisons of 1995-98, 1991-94 and 1987-90 for 

the calendar year 2020. 

Age group Actual deathsm IOOA/E IOOAIE 100A/E l00A/E 
(nearest 1995-98 1995-98 1995-98 1991-94 1987-90 
ages) (using (using (using (using 

IFL92C96) IFL92C20) IFL92C20) IFL92C20) 

2140 38 119 252 287 274 
41-45 82 217 458 442 415 
46-50 248 270 568 523 43 1 
51-55 345 190 399 439 429 
56-60 545 171 359 348 403 
61-65 514 1 16 220 29 1 298 
66-70 600 107 179 I92 204 
71-75 577 97 146 160 159 
76-80 465 92 126 130 147 
81-85 375 86 l l0 129 124 
86-90 240 83 100 135 l12 
91-95 79 88 101 105 102 
96-100 16 87 95 83 89. 

21-100 4,124 115 178 205 220 

m Includes deaths among retirees at ages below 50. Note that this means that the total number of 
actual d~il ths is greater than the sum of those shown in tables ANN 4. lil and ANN 4.1 b. 
* Ratio bascd an fewer than 10 actual deaths. 
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Table A N N  4.2b. Retirement annuity policies in deferment and in payment 
combined, females, 1995-98: actual deaths and ratios of actual deaths to 

those expected using the ultimate rates from the RFV92 table for the 
calendar year 1996, together with comparisons of 1995-98, 1991-94 and 

1987-90 for the calendar year 2020. 
-- 

Age group Actual deaths@ 100A/E lO0AIE lOOA/E lOOA/E 
(nearest need 1995-98 1995-98 1995-98 1991-94 1987-90 

(using (using (using (using 
RFV92C96) RFV92C2O) RFV92C20) RFV92C20) 

m Includes dcaths among retirees at ages bclaw 50. Note that this means that the total number of 
actual deaths is greater than the sum of those shown in tables ANN 4.ln and ANN 4.1 b. 
' Ratio based on fewer than 10 actual dcilthr. 
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Table ANN 5.la. Personal pension policies in deferment, males, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the ultimate 

rates from the AM92 table, together with comparisons of 1995-98, 1991-94 
and 1989-90 using the AM80 table. 

p - ~ ~ ~  

Age group Actual deaths IOOAIE IOOA/E IOOAIE l 00AIE 
(nearest 1995-98 1995-98 1995-98 1991-94 1989-90 
ages) (using AM92) (using AM80) (using AM80) (using AM80) 

Table ANN %lb.  Personal pension policies in payment, males, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the rates for 
the calendar year 2020 from the RMV92 table, together with comparisons of 
1995-98, 1991-94 and 1989-90 using the ultimate rates for the calendar year 

2010 from the IM80 table. 

Age group Actual l00A/E lOOA/E l0OA/E lOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1989-90 
ages) 1995-98 (using (using (using (using 

RMV92C20) IM80CIO) IM8OCIO) IM80C10) 
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Table ANN 6.la. Personal pension policies in deferment, females, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the ultimate 

rates from the AF92 table, together with comparisons of 1995-98, 1991-94 
and 1989-90 using the AF80 table. 

Age group Actual IOOA/E 100A/E lOOA/E IOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1989-90 
ages) 1995-98 (using AF92) (using AF80) (using AF80) (using AF80) 

* Ratio bared on fewer than 10 actual deaths 

Table ANN 6.lb. Personal pension policies in payment, females, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the rates for 
the calendar year 2020 from the RFV92 table, together with co~nparisons of 
1995-98, 1991-94 and 1989-90 using the ultimate rates for the calendar year 

2010 from the IF80 table. 

Age group Actunl 
(nearest deaths 
ages) 1995.98 

lOOA/E 100A/E 
1995-98 1995-98 
(using (using 

RFV92C20) IF80CIO) 

lOOA/E lOOA/E 
1991-94 1989-90 
(using (using 

IFXOCIO) IF80ClO) 

* Ratia based on fewer than 10 actual deaths. 



T H E  M O R T A L I T Y  O F  P E N S I O N E R S  I N  I N S U R E D  
G R O U P  P E N S I O N  S C H E M E S  1 9 9 5 - 9 8  

This report contains commentaries on the experience recorded over 1995-98 for 
male and female pensioners, and for widows and widowers of pensioners. As 
has always been the case in the C.M.I.B. investigations, the pensioners con- 
cerned are those covered by schemes under which the benefits are insured 
through life offices. The tables supporting the text can be found on pp 78 to 100. 

When comparing results for the quadrennium 1995-98 with those for earlier 
quadrennia, it should be noted that, while the list of contributors to the inves- 
tigations has remained largely unchanged over many years, a handful of offices 
were not able to contribute for every year of the 1995-98 quadrennium. 

The experiences are divided into those where the pensioner retired at or after 
the normal age (referred to for simplicity as 'normal' retirements) and those who 
retired before the normal age (referred to as 'early' retirements). Up until the 
mid-1980s this was more or less equivalent to a split between healthy retirements 
and ill health retirements. Since the mid-1980s, however, an increasing propor- 
tion of healthy lives have been retiring early. This could have two effects. 

Firstly, the mortality experienced by early retirees would be expected to 
improve relative to that of normal retirees. There is some evidence that this 
may be happening at  ages up to 60. In time this phenomenon could work up 
into the higher age groups. 

Secondly, the fact that a number of healthy lives are now entering the early 
retirement group means that the normal retirement group is missing a substantial 
number of persons who would, in other circumstances, have been included in it. 
This raises the question as to whether these 'missing' people are typical of the 
group as a whole or  whether, once they are removed, we are left with experience 
that exhibits different characteristics from those previously observed. These 
remarks simply highlight the fact that these are complex experiences where a 
number of inter-related factors are very probably operating. Due consideration 
should he given to all these factors when relying on the results from the experi- 
ences to select a basis for use in connection with any individual portfolio. 

1. M A L E  P E N S I O N E R S  

Tables PEN l . la,  PEN 1.23 and PEN 1.3a give the experience for the quadren- 
nium 1995-98 on the basis of lives for, respectively, normal retirements, early 
retirements and all retirements combined. Tables PEN l . lb ,  PEN 1.2b and 
PEN 1.3b give the corresponding experience on the basis of amounts. Each 



table uses as a comparison basis the projected mortality rates for the calendar 
year 2010 from the PMA80 table. Each table also uses, for 1995-98 only, a com- 
parison basis of the projected mortality rates for the 2020 calendar year from the 
PML92 or PMA92 tables, as appropriate. A comparison of the actual experi- 
ence for normal retirements year by year from 1983, amounts and lives, against 
the rates for the calendar year 1992 from the same two mortality tables can be 
found in tables PEN 1.4a and PEN 1.4b. Tables PEN l .4c and PEN 1.4d show a 
comparison for each calendar year since 1992 with the projected rates for those 
years from, as appropriate, the PML92 or  PMA92 mortality tables. Tables PEN 
1.5a and PEN 1.5b show the size of the experiences together with the average 
pensions in payment. 

From tables PEN l. la and PEN l . lb  it can be seen that the fall in levels of 
male pensioner mortality, noted over previous quadrennia, has continued. This 
improvement has heen fairly consistent across all age groups although there is 
some evidence that the improvements have been greatest at the younger ages. It 
is also notable that the inlprovement between 1991-94 and 1995-98 is greater 
than in other recent successive quadrennia. This improvement has heen much 
more marked than that seen in the immediate annuitants investigation. A con- 
tinuing feature of the experience that can be clearly seen from comparison 
between the two tables is the gap between the levels of mortality recorded on 
a lives basis and on an amounts basis, the amounts basis mortality being signifi- 
cantly lighter. The gap is reasonably stable over time. Looked at age group by 
age group the gap is largest at the young ages and decreases as age increases. 

Just how far the experience has improved over the period from 1983 to 1998 
can be seen in tables PEN 1.4a and PEN 1.46, where the actual deaths year by 
year (on a lives and an amounts basis respectively) are compared with those 
expected using the 1992 calendar year base rates from PML92 or  PMA92 as 
appropriate. A comparison with the "92" Series mortality rates projected to 
each year between 1992 and 1998 can be seen in tables PEN 1 . 4 ~  and PEN 1.4d. 

Although the ratios do  not run smoothly, the overall trend of improving 
mortality in the experience of pensioners who are normal retirements can be 
clearly seen in tables PEN 1.4a and PEN 1.4b. The seven-year period from 
1992 to 1998 covered by tables PEN 1 . 4 ~  and PEN 1.4d is too short to draw 
any firm conclusions about divergences from the projected mortality rates 
although it can be seen that the 100A/E ratios are below 100 in most cases 
and they appear to be trending downwards. 

The experience of pensioners who retired before the normal age is shown in 
tables PEN 1.2a and PEN 1.2b (lives and amounts respectively). As would be 
expected, the overall level of mortality is considerably heavier than that of pen- 
sioners retiring at or after the normal age; the difference is greatest at the 
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younger ages and tails off as age increases. This pattern has been consistent over 
a number of quadrennia, although the size of the differential has narrowed 
slightly in the 1995-98 quadrennium. With an increasing number of healthy 
retirees in the early retirement exposed to risk, we might expect the differential 
to fall, but so far the slight change in the latest quadrennium is the only evidence 
of this. The gap between the experience as measured by lives and amounts, 
observed among normal retirees, is present here also and is of a similar size. 

Tables PEN l.3a and PEN 1.3b (lives and amounts respectively) give the 
experience for all pensioners combined. 

Tables PEN 1.521 and PEN 1 %  show the size of the data, on a normal retire- 
ments and an early retirements basis respectively, together with average pen- 
sions per annum. A long-standing feature is the substantial rise in the amount 
of average pensions, quadrennium by quadrennium. This feature was evident 
in the all age normal retirement data for 1995-98 but not in age groups below 
70. A similar feature can be seen in the early retirement data where the 1995- 
98 experience shows lower average amounts for ages below 66. Average pen- 
sions for normal retirees were, in almost all cases, age for age greater than 
those for early retirees. Also, within each age group (except at the oldest 
ages) average pensions among the exposed to risk were greater than those for 
pensioners in the same group who had died. Both features have been noted 
before and form part of a now expected pattern. 

2. F E M A L E  P E N S I O N E R S  

Tables PEN Z.la, PEN 2.2a and PEN 2.3a, respectively, give the experience for 
the quadrennium 1995-98 on the basis of lives for normal retirements, early 
retirements and all retirements combined. Tables PEN 2.lb, PEN 2.2b and 
PEN 2.3b give the corresponding experience on the basis of amounts. Each 
table uses as a comparison the projected mortality rates for the calendar year 
2010 from the PFAXO table. Each results table also uses, for 1995-98 only, a 
comparison basis of the projected mortality rates for the 2020 calendar year 
from the PFL92 or  PFA92 mortality table, as appropriate. Tables PEN 2.4a 
and PEN 2.4b show, for normal retirements on an amounts or on a lives 
basis, year by year comparisons against the PFL92 or PFA92, as appropriate, 
mortality rates for the calendar year 1992. Tables PEN 2 . 4 ~  and PEN 2.4d 
show the same information but, rather than use a fixed mortality rate compar- 
ison basis for each year, uses mortality rates that are projected to the same 
calendar year as used when collecting the data. Table? PEN 2.5a and PEN 
2.5b show the size of the experiences together with the average pensions in pay- 
ment. 
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In tables PEN 2.la and PEN 2.1 bi t  can be seen that the improvement in mor- 
tality among those retiring at or  above the normal age, which was noted over 
earlier quadrennia, has continued into the current quadrennium. The gap 
between the level of mortality recorded on a lives basis and that recorded on 
an amounts basis, noted in the male experience, is present in the female experi- 
ence also. It is smaller among the females than among the males. 

The experience, on a lives and an amounts basis, measured against the pro- 
jected rates year by year and shown in tables PEN 2 . 4 ~  and PEN 2.4d, indicates 
that, overall, the projections issued with the PFA92 table are not unreasonable. 
Looked at age group by age group the experience is more volatile than the male 
experience and it is difficult to identify persistent trends. 

The mortality experience of pensioners retiring before the normal age is 
shown in tables PEN 2.2a and PEN 2.2b (lives and amounts respectively). 
The improvement in mortality for this group, noted over previous quadrennia, 
has continued. Even so, the mortality level is still considerably higher than that 
recorded for normal retirees. On an age by age basis the difference is greatest at 
the younger ages and tails off as age increases, disappearing altogether by the 
mid 70s or  so. As is the case with normal retirees, the gap between the experience 
on  a lives basis and the experience on an amounts basis is smaller than the cor- 
responding gap recorded in the male experience. All of these comments were 
made in C.M.I.R. 16 when reporting on the experience of 1991-94. 

The level of mortality recorded for all pensioners combined shown in tables 
PEN 2.3a and PEN 2.3b (lives and amounts respectively) is, as would be 
expected, between that of the normal retirees and the early retirees. 

The exposed to risk and deaths, on the basis of both lives and amounts, is 
shown for normal retirements in table PEN 2.5a and for early retirements in 
table PEN 2Sb, both of which also give average pensions. As was seen in the 
male experience, average pensions have continued to rise over time, as was 
noted in earlier quadrennia. They are, however, lower on average than those 
payable to their male counterparts. This almost certainly reflects the lower aver- 
age salaries earned by women and a shorter than average period of qualifying 
service. Following the established pattern, average pensions paid to the 
normal retirees were, in almost all cases, age for age greater than those paid 
to the early retirees. Also, average pensions among the exposed to risk were gen- 
erally greater than those for pensioners who had died. 

3. W I D O W S  O F  P E N S I O N E R S  

Tables PEN 3.la and PEN 3. lb  show the mortality experience of pensioners' 
widows over the quadrennium 1995-98 on the basis of lives and amounts respec- 
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tively. Comparisons are shown on four bases. WA80 and PFA80 are used for 
each of 1987-90, 1991-94 and 1995-98 and in each case the projected rates for 
calendar year 2010 are used. For 1995-98 only, WL92 and PFL92 for lives 
and WA92 and PFA92 for amounts are also used and in these cases the calendar 
year of projection is 2020. 

As can be seen from the tables, the mortality experienced by this group con- 
tinues to improve. For all ages combined, on both a lives and an amounts basis, 
it is still heavier than that experienced by women drawing pensions in their own 
right who retired at or after their normal age. However, the excess is age related. 
For ages 41 to 80 the widows' mortality is the heavier, the difference tapering off 
as age increases. At ages over 80 the mortality of women drawing pensions in 
their own right is higher than that for widows. 

4. W I D O W E R S  O P  P E N S I O N E R S  

Theexperience for widowers is shown in tables PEN 4.la and PEN 4. l b  utilising 
the projected rates for the calendar year 2010 from the PMASO table as a com- 
parison basis. For 1995-98 only, the PML92 and PMA92 mortality rates pro- 
jected to the calendar year 2020 are also used as a comparison basis. The 
experience is still very limited with only 136 deaths in total. On the lives basis 
there seems to have been some mortality improvement in almost all age 
groups. A similar but less clear pattern is observed for the amounts basis, a 
not unexpected result. The experience is still too small to allow firm conclusions 
to be drawn, apart from the overall indication that widowers experience heavier 
mortality than males drawing pensions in their own right. 
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Table PEN I. la. Pensioners, males, normal retirements, lives, 1995-98: actual 
deaths and ratios of actual deaths to those expected using the projected rates 
for calendar year 2020 from the PML92 table, together with comparisons of 
1995-98, 1991-94 and 1987-90 using the PMA80 table projected to calendar 

year 2010. 

Age group Actual IOOA/E l00A/E l00A/E lOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using (using (using (using 

PML92C20) PMA80CIO) PMA80CIO) PMA80ClO) 

Table PEN I .lb. Pensioners, males, normal retirements, amounts, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2020 from the PMA92 table, together with 
comparisons of 1995-98, 1991-94 and 1987-90 using the PMA8O table 

projected to calendar year 2010. 

Age group Actual lOOA/E lOOA/E lOOA/E l00AjE 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using (using (using (using 

(f000pa) PMA92C20) PMA80CIO) PMA80CIOI PMA80CIO) 
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Table PEN 1.2a. Pensioners, males, early retirements, lives, 1995-98: actual 
deaths and ratios of actual deaths to those expected using the projected rates 
for calendar year 2020 from the PML92 table, together with comparisons of 
1995-98, 1991-94 and 1987-90 using the PMA8O table projected to calendar 

year 2010. 

Agegroup Actual lOOA/E IOOA/E IOOA/E IOOA/E Ratio 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 Early/ 
ages) 1995-98 (using (using (using (using ~ o r r n a l ~  

PML92C20) PMA80CIO) PMA80CIO) PMA80CIO) 

51-55 150 470 222 295 30 1 1.39 
56-60 364 287 153 243 277 1.30 
61-65 1.062 222 139 178 207 1.34 
66-70 2,343 183 130 l h4 178 1.32 
71-75 4,311 162 125 147 157 1.16 
76-80 5,038 141 115 127 135 1.12 
81-85 3,936 127 107 l l0 120 1.05 
86-90 2,159 119 104 101 107 1.03 
91-95 521 113 101 95 92 0.99 
96-100 55 125 112 83 103 1.17 

51-100 19,939 147 117 135 155 1.19 

*Ratio of IOOA/E for early retirements to IOOA/E for normnl retirements 1995-98 using PML92C2O 
as the cornwarison basis. 
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Table PEN 1.2b. Pensioners, males, early retirements, amounts, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2020 from the PMA92 table, together with 
comparisons of 1995-98, 1991-94 and 1987-90 using the PMA8O table 

projected to calendar year 2010. 

Agegroup Actual 100A/E IOOA/E 100A/E IOOA/E Ratio 
(nearest dcaths 1995-98 1995-98 1991-94 1987-90 Early/ 
ages) 1995-98 (using (using (using (using ~ o m a l O  

(£000 pa) PMA92C20) PMA80CIO) PMA8OCIO) PMA80CIO) 

51-55 209 1,090 275 183 180 2.56 
56-60 404 343 107 165 217 0.60 
61-65 1.688 252 102 127 149 1.38 
66-70 4,330 189 96 112 143 1.14 
71-75 5,756 145 87 113 134 1.01 
7680 5.483 137 94 112 121 1.03 
81-85 3,171 128 97 100 117 1.09 
86-90 1,135 116 95 97 102 0.99 
91-95 188 106 91 103 85 0.96 
96-100 I I 121 107 62 I l l  1.04 

51-100 22,376 152 94 1 14 139 1.15 

Ratio of IOOA/E for early retirements to IOOA/Efor normal retirements 1995-98 using PMA92C20 
as the comparison basis. 
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Table PEN 1.3a. Pensioners, males, normal and early retirements combined, 
lives, 1995-98: actual deaths and ratios of actual deaths to those expected 
using the projected rates for calendar year 2020 from the PML92 table, 

together with comparisons of 1995-98, 1991-94 and 1987-90 using the PMA80 
table projected to calendar year 2010. 

Age group Actual IOOA/E IOOA/E IOOA/E IOOA/E 
(nearest deaths 1995-98 1995-98 1991.94 1987-90 
ages) 1995-98 (using (using (using (using 

PML92C20) PMA80CIO) PMAXOCIO) PMA80CIO) 

51-55 173 447 212 272 304 
56-60 438 273 146 226 269 
61-65 1,601 199 126 161 196 
66-70 5,789 1 54 109 139 155 
71-75 11.093 148 114 132 143 
76-80 14,588 131 107 122 130 
81-85 18,016 122 104 115 121 
86-90 1 1,745 117 102 l l 0  113 
91-95 4,353 114 102 105 108 
96-100 689 I08 97 88 96 

51-100 68,485 130 107 122 134 
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Table PEN 1.3b. Pensioners, males, normal and early retirements combined, 
amounts, 1995-98: actual deaths and ratios of actual deaths to those expected 

using the projected rates for calendar year 2020 from the PMA92 table, 
together with comparisons of 1995-98, 1991-94 and 1987-90 using the PMASO 

table projected to calendar year 2010. 

Age group Actual IOOA/E IOOA/E IOOA/E IOOAIE 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 

~~ - 

1995-98 (using (using (using (using 
(£000 pa) PMA92CZO) PMA80CIO) PMA8OCIO) PMASOCIO) 



Table PEN 1.4~1. Pensioners, males, normal retirements, lives, 1983-98: actual deaths for individual years 
expressed as a percentage of those expected using the base (1992) rates from the PML92 table. 

Q 
2 

Agegroup 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 g 
(nearest ages) 

2 
61-65 133 122 146 122 138 124 120 114 115 96 98 104 88 80 72 77 g. 
66-70 126 I20  116 112 114 109 102 101 105 99 94 88 80 79 69 72 2 

71-75 120 117 116 109 115 114 107 100 99 103 98 96 95 86 79 82 
76-80 116 112 115 111 110 108 105 104 105 99 100 95 91 89 81 82 
81-85 114 116 115 110 113 105 104 103 103 103 102 95 94 90 88 88 2 
86-90 116 107 113 112 108 105 104 100 103 102 102 96 98 96 89 89 2 
91-95 113 103 113 100 104 107 106 98 101 99 100 103 102 96 96 94 2 
96.100 88 115 119 111 95 102 98 101 101 78 84 91 119 77 89 100 



Table PEN 1.4b. Pensioners, males, normal retirements, amounts, 1983-98: actual deaths for individual years 
expressed as a percentage of those expected using the base (1992) rates from the PMA92 table. Y 

2- 
Agegroup 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
(nearest ages) 2 

61-65 155 181 172 187 123 137 133 162 107 I05 113 109 100 88 83 58 '; 
66-70 139 144 135 120 114 123 120 103 116 102 93 88 96 91 92 74 '% 
71-75 123 123 125 1 1 1  121 109 114 108 98 103 94 102 104 85 80 82 2 
76-80 126 1 1 1  110 117 109 107 104 100 108 94 95 85 97 91 83 90 2, 
81-85 122 123 115 106 107 97 104 91 110 97 95 92 88 92 85 84 
86-90 121 111 114 109 l15 110 104 101 135 125 1 1 1  97 109 91 87 

88 5 
91-95 111 117 127 104 104 96 119 88 113 124 91 96 102 101 100 76 
96-100 122 I05 154 88 108 116 113 84 120 91 66 92 140 76 108 97 S' 

61-100 128 125 123 116 114 110 111 103 109 101 96 93 98 90 85 85 S 
m 
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Table PEN 1 .4~ .  Pensioners, males, normal retirements, lives, 1992-98: actual 
deaths for individual years expressed as a percentage of those expected using 

the projected rates for the relevant calendar year from the PML92 table. 

Age group 1992 1993 1994 1995 1996 1997 1998 
(nearest 
ages) 

Table PEN 1.4d. Pensioners, males, normal retirements, amounts, 1992-98: 
actual deaths for individual years expressed as a percentage of those expected 

using the projected rates for the relevant calendar year from the PMA92 
table. 

Age group 1992 1993 1994 1995 1996 1997 1998 
(nearest 
ages) 
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Table PEN 1.5a. Pensioners, males, normal retirements, 1995-98: exposed to 
risk, deaths and average pensions. 

Exposed to risk Deaths 

Age group Lives Amounts Average Lives Amounts Average 
(nearest (£000 pa) Pension (£000 pd) Pension 
a s s )  ( £ p 4  (£P*) 

Table PEN 1.5b. Pensioners, males, early retirements, 1995-98: exposed to 
risk, deaths and average pensions. 

Exposed to risk Deaths 

Age group Lives Amounts Average Liver Amounts Average 
(nearest (£000 pa) Pension (£000 pa) Pension 
ages) (f pa) (f pa) 
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Table PEN 2. la. Pensioners, females, normal retirements, lives, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2020 from the PFL92 table, together wilh 
comparisons of 1995-98, 1991-94 and 1987-90 using the PFA8O table 

projected to calendar year 2010. 

Age group Actual l00A/E l00A/E lOOA/E l00A/E 
(ncitrest dcaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using (using (using (using 

PFL92C20) PFA80CIO) PFA80CIO) PFA80C10) 

51-55 9 333- 164. 321 267' 
56-60 36 194 111 218 20 1 
61-65 297 145 101 164 179 
66-70 834 160 135 160 168 
71-75 1,500 130 118 143 I52 
76-80 2,348 129 114 124 I28 
81-85 2.716 124 106 117 117 
86-90 2,643 124 108 108 115 
91-95 1,500 119 111 117 I20 
96-100 390 108 111 122 127 

51-100 12,273 127 112 125 132 

* Riltio based on fewcr than 10 actual deaths. 
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Table PEN 2.lb. Pensioners, females, normal retirements, amounts, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2020 from the PFA92 table, together with 
comparisons of  1995-98, 1991-94 and 1987-90 using the PFA80 table 

projected to calendar year 2010. 

Age group Actual lOOA/E IOQA/E IOOA/E lOOA/E 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using (using (using (using 

(E000 pa) PFA92C20) PFA80CIO) PFA80CIO) PFAXOCIO) 

- 

* Ratio based on fewer than 10 actual deaths. 



Group Pensiun Schemes 1995-98 89 

Table PEN 2.2a. Pensioners, females, early retirements, lives, 1995-98: actual 
deaths and ratios of actual deaths to those expected using the projected rates 
for calendar year 2020 from the PFL92 table, together with comparisons of 
1995-98, 1991-94 and 1987-90 using the PFA8O table projected to calendar 

year 2010. 

Age group Actunl IOOA/E IOOA/E IOOA/E IOOA/E Ratio 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 Early/ 
ages) 1995-98 (using (using (using (using Normal# 

PFL92C20) PFA80CIO) PFABOCIO) PFA80CIO) 

"atio of IOOAIE for early retirements to IOOAIE for normal retirements 1995-98 using PFL92C20 
as the comparison basis. 

Ratio based on fewer than 10 actual deaths. 
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Table PEN 2.2b. Pensioners, females, early retirements, amounts, 1995-98: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2020 from the PFA92 table, together with 
comparisons of 1995-98, 1991-94 and 1987-90 using the PFAXO table 

projected to calendar year 2010. 

Age group Actual IOOA/E IOOA/E IOOA/E IOOA/E Ratio 
(nearest deaths 1995-98 1995-98 1991-94 1987-90 Early/ 
ages) 1995-98 (using (using (using (using Normal* 

(£000 p*) PFA92C20) PFAKOCIO) PFA80CIO) PFAKOCIO) 

m Ratio of IOOA/E for early retirements to IOOA/E for normal retirements 1995-98 using PFA92CZO 
as the comparison basis. 
* Ratio based on fewer than 10 actual deaths. 
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Table PEN 2.3a. Pensioners, females, normal and early retirements 
combined, lives, 1995-98: actual deaths and ratios of actual deaths to those 
expected using the projected rates for calendar year 2020 from the PFL92 

table, together with comparisons of 1995-98, 1991-94 and 1987-90 using the 
PFABO table projected to calendar year 2010. 

Age group Acluel l00A/E IOOAIE lOOA/E lOOA/E 
(nearest dcalhs 1995-98 1995-98 1991-94 1987-90 
ages) 1995-98 (using (using (using (using 

PFL92C20) PFA80CIO) PFA80C10) PFA80CIO) 

52 448 218 316 308 
162 287 162 250 242 
523 165 1 14 181 196 

1.278 170 144 165 179 
2,228 141 128 145 153 
2,885 129 114 125 128 
3,178 124 106 l15 117 
2,958 124 108 108 115 
1,640 l19 Ill 116 119 

413 107 l l 0  124 124 
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Table PEN 2.3b. Pensioners, females, normal and early retirements 
combined, amounts, 1995-98: actual deaths and ratios of actual deaths to 
those expected using the projected rates for calendar year 2020 from the 

PFA92 table, together with comparisons of 1995-98, 1991-94 and 1987-90 
using the PFA8O table projected to calendar year 2010. 

Age group Actual lOOA/E l0OA/E lOOA/E lOOA/E 
(nearest deaths 1995-98 1995-98 199 1-94 1987-90 
ages) 1995-98 (using (using (using (using 

(£000 pa) PFA92C2O) PFA80CIO) PFAXOCIO) PFA80CIO) 



Table PEN 2.4a. Pensioners, females, normal retirements, lives, 1983-98: actual deaths for individual years 
expressed as a percentage of those expected using the base (1992) rates from the PFL92 table. - 

Agegraup 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
(nearest ages) 2 
61-65 132 139 134 108 124 131 126 92 116 141 88 94 75 66 51 85 $- 
66-70 116 107 101 97 116 108 104 101 109 107 92 98 79 85 94 92 3 

71-75 100 94 95 97 109 94 108 101 103 106 90 85 90 76 67 90 2 
76-80 107 98 99 96 99 95 100 100 102 99 89 91 9 9  86 84 82 c 
81-85 101 103 106 109 97 101 103 99 109 109 94 93 96 94 91 87 3 
86-90 I15 99 106 115 105 104 106 108 108 106 96 90 100 104 92 102 
91-95 102 142 122 121 106 108 123 106 I20 111 102 100 108 99 92 108 2 
96-100 94. 92 106 115 90 123 119 106 118 101 103 103 103 85 108 92 3 

* Ratio based on fewer than 10 actual deaths. 



Table PEN 2.4b. Pensioners, females, normal retirements, amounts, 1983-98: actual deaths for individual years 
expressed as a percentage of those expected using the base (1992) rates from the PFA92 table. Y 

j. m 

% Agegroup 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 2 
(nearest ages) .. 

61-65 151 155 144 99 159 145 114 102 97 128 99 134 70 77 44 87 G 
66-70 149 100 86 80 126 103 93 75 98 128 72 73 66 84 94 107 % 
71-75 96 97 102 96 97 80 104 97 85 115 105 104 85 71 55 75 2 
76-80 102 113 107 80 98 96 113 110 109 76 82 82 101 95 80 101 2 
81-85 100 100 110 95 106 109 118 96 129 101 75 111 93 88 81 97 2. 
86-90 142 114 125 119 111 111 121 132 135 114 97 90 97 142 124 l 02  % 
91-95 102 215 154 109 I50 139 134 134 145 123 125 110 145 107 101 114 " 
96.100 91' 218 144 113 111 139 161 101 231 151 86 89 I06 99 96 53 

61-100 118 114 110 92 115 105 109 99 106 109 R9 96 89 90 79 95 5 
* Ratio based on lrwer than 10 actual deaths. 
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Table PEN 2 .4~ .  Pensioners, females, normal retirements, lives, 1992-98: 
actual deaths for individual years expressed as a percentage of those expected 
using the projected rates for the relevant calendar year from the PFL92 table. 

Age group 1992 1993 1994 1995 1996 1997 1998 
(nearest ages) 

Table PEN 2.4d. Pensioners, females, normal retirements, amounts, 1992-98: 
actual deaths for individual years expressed as a percentage of those expected 
using the projected rates for the relevant calendar year from the PFA92 table. 

Age group 1992 1993 1994 1995 1996 1997 1998 
(nearest ages) 
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Table PEN 2.5a. Pensioners, females, normal retirements, 1995-98: exposed 
to risk, deaths and average pensions. 

Exposed to risk Deaths 

Age group Lives Amounts Average Lives Amounts Average 
(nearesl (£000 pa) Pension (£000 pa) Pension 
ages) (fpa) (£pal 

Table PEN 2.5h. Pensioners, females, early retirements, 1995-98: exposed to 
risk, deaths and average pensions. 

Exposed to risk Deaths 

Age group Lives Amounts Average Lives Amounts Average 
(nearest (£000 pa) Pension (£000 pa) Pension 
ages) ( f p d  ( f w )  



Table PEN 3.la. Widows, lives, 1995-98: actual deaths and ratios of actual deaths to those expected using the 
projected rates for calendar year 2020 from the WL92 and PFL92 tables, together with comparisons of 

1995-98, 1991-94 and 1987-90 using the WA8O and PFA80 tables projected to calendar year 2010. 

Age group Actual IOOAIE IOOAIE IOOA/E using WA80CIO IOOA/E using PFA80C10 
deaths WL92C20 PFL92C20 

9 
(nearest 5 

ages) 1995-98 1995-98 1995-98 1995-98 1991-94 1987-90 1995-98 1991-94 1987-90 
2 

41-50 10 161 526 141 167 229 208 250 339 g, 
51-55 24 199 480 158 152 172 232 224 253 2 
56-60 58 201 381 147 208 157 214 302 228 j? 
61-65 128 142 215 1 05 146 148 1 50 210 213 3. 

66-70 502 173 217 131 144 132 185 204 187 2 
71-75 1,023 140 I 52 106 125 125 138 163 163 g 
76-80 1,568 137 134 103 112 105 119 128 122 L-. 

81-85 1,740 131 120 97 99 113 103 105 120 '0 

86-90 1,088 129 l15 93 97 100 99 104 107 3 
91-95 463 133 119 100 79 103 110 87 114 m 
96-100 75 103 95 89 97 109 98 106 120 

41-100 6,679 136 133 102 112 117 116 130 140 



Table PEN 3.lb. Widows, amounts, 1995-98: actual deaths and ratios of actual deaths to those expected using 
the projected rates for calendar year 2020 from the WAY2 and PFA92 tables, together with comparisons of 

1995-98, 1991-94 and 1987-90 using the WAX0 and PFAXO tables projected t o  calendar year 2010. 

Y 
"r 

Age group Actual IOOAIE IOOA/E IOOA/E using WA80CIO IOOA/E using PFA80CIO 
(nearest deaths WL92C20 PFL92C20 % 
ages) 1995-98 1995-98 1995-98 1995.98 1991-94 1987.90 2 1995-98 1991-94 1987-90 - 
41-50 18 147 493 I08 135 206 160 20 1 307 
51-55 32 140 351 94 177 198 138 260 291 
56-60 58 l20 23 1 75 194 l l0 109 283 l59 2 
61-65 210 167 257 107 138 182 154 197 261 2 
66-70 543 148 189 98 IIS 107 139 163 152 S a 
71-75 1.081 129 142 87 121 99 113 158 129 2 
76-80 I ,M2 137 137 93 95 97 107 109 112 ,. 
81-85 1,795 138 131 93 87 99 99 93 105 a 
86-90 1.217 1 56 147 105 99 109 112 105 117 
91-95 336 137 132 9h 84 7 1 106 93 78 $ 
96-100 37 87 89 72 121 131 79 132 144 

41-100 6,970 140 144 94 I06 109 109 127 135 
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Table PEN 3.2. Widows, 1995-98: exposed to risk, deaths and average 
pensions. 

Exposed to risk Deaths 

Age group Lives Amounts Average Lives Amounts Average 
(neerest (£000 pa) Pension (£000 pa) Pension 
w s )  ( W  ( W  

5 1-55 5,306 12,047 2,270 24 32 1.348 
56-60 8,290 16,260 1,961 58 58 995 
61-65 15.026 24,395 1,624 128 210 1,640 
66-70 27.508 39,830 1,448 502 543 1,083 
71-75 40.457 52,216 1,291 1.023 1,081 1,057 
76-80 38.569 45,016 1,167 1,568 1.642 1,047 
81-85 27.079 29,066 1,073 1,740 1,795 1,032 
86-90 10.800 10,751 995 1,088 1.217 1,118 
91-95 2.827 2,180 771 463 336 726 
96-100 392 24 1 617 75 37 495 

51-100 176,254 232,001 1,316 6,669 6,952 1,042 

Table PEN 4.la. Widowers, lives, 1995-98: actual deaths and ratios of actual 
deaths to those expected using the projected rates for calendar year 2020 

from the PML92 table, together with comparisons of 1995-98, 1991-94 and 
1987-90 using the PMAEO tables projected to calendar year 2010. 

Age group Actual 100A/E IOOA/E IOOA/E IOOAIE 
(nearest dcaths 1995-98 1995-98 1991-94 1987-90 

1995-98 (using (using (using (using 
PML92C20) PMA80CIO) PMAXOCIO) PMA80CIO) 

Ralio based on fewcr than 10 actual deaths. 





T H E  M O R T A L I T Y  O F  S M O K E R S  A N D  
N O N - S M O K E R S  1 9 9 5 - 1 9 9 8  

The investigation by the Bureau into the comparative mortality of smokers and 
non-smokers was started on I January 1988 and a report on the experience for 
1988-90 was published in C.M.I.R. 14. The present report, for the period 1995- 
98, is therefore only the second to cover data for a full quadrennium. The first 
was in C.M.I.R. 16, which reported on the experience for 1991-94. The offices 
which contribute data split by smoking status form a subset of a11 the contribut- 
ing offices. 

Number of offices contributing 
in period" 

Permanent Temporary Joint Life 
Assurances Assurances Assurmces 

Smoker dilfercntialed data 
1995-98 
1991-94 
1988-90 

All data 
1995-98 
1991-94 
1988-90 

F o r  each period the number in brackelsis the number of ofices whichcontributed dab throughout 
the relcvant period. 

Table SMOK 0.1 shows the development of the exposed to risk in each of the 
investigations. 

The categorisation of the data into 'smoker' and 'non-smoker' is linked pri- 
marily to the terms upon which the policies were issued. 'Non-smokers' are 
those where preferential terms have been offered on account of their non-smok- 
ing status. This may be a monetary or  percentage reduction against the standard 
premium or the use of an age deduction when determining the premium rate. 
'Smokers' are those whose smoking habits do  not conform to the criteria for 
non-smoking terms. 

The definition of 'non-smoker' may vary from office to office and may be 
changing over time but it is likely that the majority of this business was written 
on the basis that the proposer has not smoked cigarettes for a t  least twelve 
months prior to the date of the proposal. At the shorter durations a stricter defi- 
nition may be in use by many offices. For 'smokers' there is no information on 
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the number of cigarettes smoked but very heavy smokers will probably have 
been rated or declined, and so fall outside this investigation. 

The report includes sections, for both males and females, on the experience of 
holders of permanent (whole life and endowment) assurances, temporary assur- 
ances on single lives, and joint life first death assurances. 

l .  A S S U R A N C E S  O N  M A L E  L I V E S  

I. I Pern~unenr ussururfces 
The exposed to risk over the quadrennium was 591,936 in the smoker category 
and 1,969,309 in the non-smoker category, a ratio of 3.3 to I in favour of non- 
smokers compared with ratios of 2.9 and 2.2 to I in 1991-94 and 1988-90 respec- 
tively. 

The experiences for 1995-98 and 1991-94 are shown in tables SMOK l . l a  and 
SMOK l . l b  respectively. In each case the comparison basis is the AM92 table. 
At duration 0 and at duration 1 the 1995-98 smoker mortality experience is 
broadly similar to that recorded in 1991-94 while, comparing the same two per- 
iods, higher levels of mortality have been observed in the latest non-smoker 
experience. Consequently, for both these durations, the Excess Mortality 
Index is lower in 1995-98 than was the case in 1991-94. At durations 2 and 
over the mortality rate observed for all ages in the smoker experience is 
higher in 1995-98 than in 1991-94 although when comparing individual age 
groups the results are mixed. At the same duration in the non-smoker experi- 
ence for all ages combined the mortality rates are similar in the two quadrennia. 
However, below age 80 the experience of 1995-98 is lighter than that of 1991-94 
with the reverse being true at  otder ages. The resulting values of the Excess Mor- 
tality Index are generally higher in 1995-98 than in 1991-94. 

The improvement in mortality between 1991-94 and 1995-98 that has been 
observed in the main combined assured lives experiences (see pp 1 to 36) is not 
apparent at any duration in either the smoker or non-smoker experiences when 
making similar comparisons between the same two periods. This feature was 
noted in C.M.I.R. 16, which reported on the smoker and non-smoker experiences 
of 1991-94 compared to those of 1988.90. C.M.I.R. 16 suggested reasons for this 
observation that may still be valid. 

"This may porrly be explained by rhe increasing average duration of the policies 
in force in /he smoker am1 non-smoker invesrigarion, compared to u more stable 
durarional distriburiun in the combined invcsrigation. I /  couldalso heparrly due 
10 fhe dfferent mix of oflces in /he smoker and non-smoker investigation. Ir 
may also he /he case that the improvement in /he aggregnte rnortaliry ofaN 
insured lives is due, in part, to the reducedproportion of lives who smoke. " 
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A further feature that should be noted is the underlying change in the amount 
of exposed to risk between 1995-98 and 1991-94. Table ASS 0.1 shows a reduc- 
tion of 25% in the exposed to risk of the main males assured lives investigation 
whilst SMOK 0.1 shows the equivalent non-smoker experience exposed to risk 
increasing by some 45%. Given this, it is difficult to draw any firm conclusions 
about the underlying comparative mortality trends in the smoker investigations 
and the results reported here should be used with care. 

1.2 Temporary assurances 
The exposed to risk for smokers was 307,271 and for non-smokers was 
1,351,892, a ratio of 4.4 to 1 compared to 4.7 to I in 1991-94. The results for 
1995-98 and 1991-94 are shown in tables SMOK 1.2a and SMOK 1.2b respec- 
tively. In each case the comparison basis is the TM92 table. 

At all durations the levels of mortality seen in 1995-98 in both the smoker 
and non-smoker experiences have improved over the levels observed in 1991- 
94. At duration 0 and at durations 5 and over the mortality differential between 
smokers and non-smokers, as measured by the Excess Mortality Index, is lower 
in 1995-98 than in 1991-94. At durations I to 4 the reverse is true with the Excess 
Mortality Index being higher in 1995-98. 

1.3 Joint life first death assurances 
The exposed to risk for smokers was 275,078 and for non-smokers was 908,051, 
a ratio of 3.3 to I compared to 3.4 to 1 in 1991-94. The experiences for 1995-98 
and 1991-94 are shown in table SMOK 1.3a and SMOK 1.3b respectively. The 
comparison basis is the AM92 table. 

At durations 2 and over a very similar pattern of results is seen in this experi- 
ence to that observed in the permanent assurances, although the Excess Mortal- 
ity Index for 1995-98 has fallen slightly from its 1991-94 level. At duration 0 and 
at duration I the experience is small and, other than the observation that mor- 
tality rates for smokers are higher than rates for non-smokers, little can be said. 

2. A S S U R A N C E S  O N  F E M A L E  L I V E S  

2.1 Permanent assurances 
The exposed to risk for smokers was 467,765 and for non-smokers was 
1,823,148. The ratio of exposed to risk of the non-smoker category to the 
smoker category is 3.9 to 1 in favour of non-smokers. The corresponding 
ratio in 1991-94 was 3.8 to 1 and in 1988-90 was 3.2 to I. The experiences for 
1995-98 and 1991-94 are shown in tables SMOK 2.la and SMOK 2.lh respec- 
tively. The comparison basis is the AF92 table. 
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There has been a noticeable deterioration in mortality at duration 0 and at  
duration 1 in 1995-98 when compared with 1991-94 in both the smoker and 
non-smoker experiences. When comparing the experience of the same quadren- 
nia at durations 2 and over a smaller deterioration in the smoker mortality rates 
can be seen, but the non-smoker rates are broadly unchanged. At duration I and 
durations 2 and over the Excess Mortality Index has increased in 1995-98 com- 
pared with 1991-94 but at duration 0 the reverse applies. 

2.2 Temporary assurances 
The exposed to risk for smokers was 245,957 and for non-smokers was 
1,063,271, a ratio of 4.3 to 1 compared to 4.0 to 1 in 1991.94. The results are 
shown in tables SMOK 2.2a and SMOK 2.2b for 1995-98 and 1991-94 respec- 
tively. The comparison basis is the TF92 table. In previous reports (see C .  M.I.R.  
16 for 1991-94 and C.M.I .R.  14 for 1988-90) it had been observed that. in con- 
trast to the male experience, the Excess Mortality Index was, at all durations, 
significantly lower for temporary assurances than for permanent assurances. 
It is interesting to note that, for 1995-98, this feature is no longer evident a t  
duration 0 and durations 5 and over. 

2.3 Joint life first deufh assurances 
The exposed to risk for smokers was 209,134 and for non-smokers was 975,791, 
a ratio of 4.7 to I compared to 5.0 to 1 in 1991-94. The experience for 1995-98 is 
shown in table SMOK 2.3a, with table SMOK 2.3b showing the 1991-94 experi- 
ence. The comparison basis is the AF92 table. This experience is now larger than 
in 1991-94 but the overall results are similar to that experience. Apart from 
duration 0, where the number of deaths is small, the Excess Mortality Index 
is lower overall for the joint life experience than for the corresponding single 
life experience. 

3. C O N C L U S I O N  

Table SMOK 3.1 shows summary results for the 1995-98 quadrennium and 
compares them with the equivalent results for the 1991-94 period. The six 
experiences making up this investigation are each large enough to provide sta- 
tistically meaningful results. When examining these experiences and comparing 
them with the undifferentiated experiences the different mix of offices and the 
increasing average duration of the policies in force must be borne in mind. How- 
ever, the conclusion to the 1988-90 report in C.M.I .R.  14 "that, for this data 
pool at least, smoking as an indicator is linked to a very serious additional mor- 
tality risk" remains inescapable. 
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SMOK 0.1. Amounts of exposed to risk for the periods 1995-98, 1991-94 and 
1988-90 for smokers and non-smokers. 

Exposed to Risk 

hfoles, sntokm 
Permsnent, single life assurances 
Temporary assurances 
Joint life assurances 

Fe,nnl~s. smoker 
Permanent, single life assurances 
Temporary assurmces 
Joint life assurances 

Malm ?m-umkcr.  
Pcrm~inent, single life assurance 
Temporary assurances 
Joint lire assurances 
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SMOK I .]a.  Permanent assurances (non-linked), males, full underwriting, 
1995-98: actual deaths for smokers and non-smokers and ratios of actual 

deaths to those expected using the AM92 table. 
- 

Age group Smokers Non-smokers Excess 
(nearest Mortality 
ages) Actual deaths IOOA/E Actual deaths 100A/E lndex" 

(per cent) 

Duration 0 
21-50 27 
51-60 38 
61-70 47 
7 1-80 16 

21-80 128 

Duration I 
21-50 29 
51-60 51 
61-70 61 
71-80 29 

21-80 170 

Durations 2 +  
2140 3 1 

'The percentage by which the Standardised Mortality Ratio for smokers exceeds the corresponding 
ratio for non-smokers, i.e. 100 x (IOOA/E Smokers / IOOA/E Non-smokers - I). 
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SMOK I.lb. Permanent assurances (non-linked), males, full underwriting, 
1991-94: actual deaths for smokers and non-smokers and ratios of actual 

deaths to those expected using the AM92 table. 

Age group Smokers Non-smokers Excess 
(nearest Mortality 
ages) Actual deaths IOOAIE Actual deaths 100A/E lndex" 

(per cent) 

Duration 0 
21-50 
51-60 
61-70 
71-80 

21-80 

Duration I 
21-50 
51-60 
61-70 
71-80 

21-80 

Durations 2 +  
21-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 

@The percentage by which the Standardised Mortality Ratio for smokers exceeds the corresponding 
ratio for non-smokers, i.e. 100 X (IOOA/E Smokers / IOOA/E Non-smokers - I). 
* Ratio based on fewer than 10 actual deaths. 
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SMOK 1.2a. Temporary assurances, males, full underwriting, 1995-98: actual 
deaths for smokers and non-smokers and ratios of actual deaths to those 

expected using the TM92 table. 

Age group Smokers Non-smokers Excess 
(nearest Mortality 
ages) Actual deaths IOOA/E Actual deaths IOOA/E lndex' 

(pm cent) 

Duration 0 
26-40 
41-55 
56-70 

26-70 

Duratians 1-4 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 

26-75 

Durations 5 t 
26-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 

26-75 

m The percentage by which the Standardised Mortality Ratio far smokers exceeds the corresponding 
ratio for non-smokers, i.e. 100 x (IOOA/E Smokcrs / IOOA/E Non-smokers - I). 
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SMOK 1.2b. Temporary assurances, males, full underwriting, 1991-94: actual 
deaths for smokers and non-smokers and ratios of actual deaths to those 

expected using the TM92 table. 

Age group Smokers Non-smokers Exccss 
(nearest Mortalily 
ages) Actual deaths 100A/E Actual deaths IOOA/E lndexm 

(per cent) 

Duration 0 
26-40 
41-55 
56-70 

26-70 

Durillions 1-4 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 

26-75 

Duralions 5 +  
26-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 

26-75 
~ 

*The percentage by which the Standardised Morlality Ratio for smokers exceeds the corresponding 
ratio for non-smokers, i.e. 100 X (IOOA/E Smokers / IOOA/E Non-smokers - I). 
' Ratio based on fewer than 10 actual deaths. 
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SMOK 1.3a. Joint life first death assurances, males, full underwriting, 
1995-98: actual deaths for smokers and non-smokers and ratios of actual 

deaths to those expected using the AM92 table. 

Age group Smokers Non-smokers Excess 
(nesrcst Mortality 
ages) Actual deaths IOOA/E Actual deaths IOOA/E lndex4 

@er cent) 

Duration 0 
21-70 23 82 44 53 55 

Duration I 
21-70 43 114 71 60 90 

Durations 2+  
31-35 I2 74 36 59 25 
36-40 35 114 79 67 70 
41-45 70 149 99 58 157 
46-50 85 117 166 66 77 
51-55 124 143 178 66 117 
56-60 167 134 245 75 79 
61-65 226 139 261 68 104 
66-70 93 133 105 66 102 

31-70 812 133 1,169 67 99 

4The percentage by which the Standardised Mortality Ratio for srnokersexcceds thecorresponding 
ratio for non-smokes, i.e. 100 x (IOOA/E Smokers / 100A/E Non-smokers - I). 
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SMOK 1.3b. Joint life first death assurances, males, full underwriting, 
1991-94: actual deaths for smokers and non-smokers and ratios of actual 

deaths to those expected using the AM92 table. 

Age group Smokers Non-smokers Excess 
(nearest Mortality 
ages) Actual deaths IOOA/E Actual deaths IOOA/E Indexe 

(per cent) 

Duration 0 
21-70 39 163 45 57 186 

Duration I 
21-70 43 134 Y I  8 1 65 

Durations 2 + 
31-35 24 177 40 69 157 
36-40 2 1 98 57 72 36 
41-45 59 I 84 68 h l 202 
46-50 55 134 125 93 44 
51-55 92 160 131 87 84 
56-60 178 156 178 h9 126 
61-65 146 156 135 74 I l l  
66-70 34 136 37 72 89 

31-70 609 153 771 75 104 

m The percentage by which the Standardised Mortality Ratio for smokers exceeds the corresponding 
ratio for non-smokers, i.e. 100 x (100A/E Smokers / IOOA/E Non-smokers - 1). 
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SMOK 2.la. Permanent assurances (non-linked), females, full underwriting, 
1995-98: actual deaths for smokers and non-smokers and ratios of actual 

deaths to those expected using the AF92 table. 

Age group Smokers Non-smokers Excess 
(nearest Mortality 

ages) Actual deaths 100A/E Actual deaths IOOAIE lndexO 
(per cent) 

Duration 0 
21-50 
51-60 
6 1-70 
71-80 

Duration I 
21-50 
51-60 
61-70 
71-80 

21-80 

Durations 2+ 
26-35 
36-40 
4145 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 
81-85 

26-85 I 

' Illt pcri:nl:igr. by whwh the S I . ~ n & o r . l ~ d  h l ~ r t . ~ l ~ l )  RIIW Idr  .rnakcr,z\~r.ed% thr.iorr'>pundmg 
calm Iur  n n n - m d r r * .  t e 100 r (ILDAIE Smukcrr I IIIUAIE I\or>-,md.err 1 1  

Ratio based on fewer than 10 actual deaths. 
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SMOK 2. l b. Permanent assurances (non-linked), females, full underwriting, 
1991-94: actual deaths for smokers and non-smokers and ratios of actual 

deaths to those expected using the AF92 table. 

Age group Smokers Non-smokers ISxcess 
(nearest Mortality 
ages) Actual deaths IOOA/E Actual deaths 100A/E lndcx4 

(per cent) 

Duration 0 

Duration I 
21-50 21 
51-60 30 
61-70 19 
71-80 6 

21-80 76 

IJurations 2+  
26-35 17 
36-40 18 
41-45 30 
46-50 74 
51-55 76 
56-60 101 
6 1-65 105 
66-70 70 
71-75 45 
76-80 20 
81-85 25 

26-85 581 

'The percentage by which the Standardised Mortality Ratio Tor smokers exceeds the corresponding 
ratio for non-smokers, i.e. 100 x (IOOA/E Smoken / 100AlE Noo-soiokers - I). 

Ratio based on fewer than 10 nctual deaths. 
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SMOK 2.2a. Temporary assurances, females, full underwriting, 1995-98: 
actual deaths for smokers and non-smokers and ratios of actual deaths to 

those expected using the TF92 table. 

Age group Smokers Non-smokers Excess 
(nearest Mortality 
ages) Actual deaths IOOA/E Actual deaths IOOA/E lndexe 

(per cent) 

Durations 5 + 
31-40 
41-50 

OThe percentage by which the Standardised Mortality Ratio for smokers exceeds the corresponding 
ratio for non-smokers, i.e. 100 x (IOOA/E Smokers / IOOAIE Non-smokers - I ) .  
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SMOK 2.2b. Temporary assurances, females, full underwriting, 1991-94: 
actual deaths for smokers and non-smokers and ratios of actual deaths to 

those expected using the TF92 table. 

Age group Smokers Non-smokers Excess 
(nearest Mortality 
ages) Actual deaths IOOAIE Actual deaths 100AIE 1ndex4 

(per cent) 

Duration 0 
21-65 

Durations 1-4 
2 1-40 
41-50 
51-60 
61-70 

21-70 

Durations 5 +  
31-40 
41-50 
51-60 
61-70 

"he percentage by which the Standardised Mortality Ratio for smokers exceeds the corresponding 
ratio for non-smokers, i.e. 100 x (IOOAIE Smokers / 100AIE Non-smokers - I). 
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SMOK 2.3b. Joint life first death assurances, females, full underwriting, 
1995-98: actual deaths for smokers and non-smokers and ratios of actual 

deaths to those expected using the AF92 table. 

Age group Smokers Non-smokers Excess 
(nearest Mortality 
ages) Actual deaths 100AJE Actual deaths IWA/E 1ndex4 

(per cent) 

Duration 0 
21-70 12 130 17 47 177 

Duration I 
21-70 25 182 49 89 104 

percentage by which the Standardised Mortality Ratio for smokers exceeds the corresponding 
ratio for non-smokers, i.e. 100 x (lOOA/E Smokers / IOOA/E Non-smokers - 1). 
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SMOK 2.3b. Joint life first death assurances, females, full underwriting, 
1991-94: actual deaths for smokers and non-smokers and ratios of actual 

deaths to those expected using the AF92 table. 

Age group Smokers Non-smokers Excess 
(nearest Mortality 
ages) Actual deaths IOOA/E Actual deaths IOOA/E lnded 

(per cent) 

Duration 0 
21-70 

Duration l 
21-70 

The percentage by which the Standardised Mortality Ratio for smokers exceeds the corresponding 
ratio for non-smokers, i.e. 100 x (IOOA/E Smokers / IOOA/E Non-smokers - 1). 
* Ratio based on fewer than 10 actual deaths. 
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SMOK 3.1. Values of the Excess Mortality Index and ratios of actual deaths 
to those expected using the relevant "92" Series tables for the quadrennia 

1995-98 and 1991-94. 

Smokers Non-smokers Excess Mortality 
IOOAIE lOOA/E Index 

1995-98 1991-94 1995-98 1991 -94 1995-98 1991-94 

Permanent assurances, 
males, all ages* 
Duration 0 
Duration I 
Durations 2 and over 

Permanent assurances, 
females, all ages" 
Duration 0 
Duration I 
Durations 2 and over 

Temporary assurances, 
males, all agesff' 
Duration 0 
Durations 1-4 
Durations 5 and over 

Temporary assurances, 
females, all ages'." 
Duration 0 
Durations 14 
Durations 5 and over 

Joint Life first death, 
males, all ages' 
Duration 0 
Duration 1 
Durations 2 and over 

Joint life first death, 
females, all s g d '  
Duration 0 
Duration I 
Durations 2 and over 

.. ' Expected deaths based on the AM92 table. 

... Expected deaths based on the AF92 table. 

.... Expected deaths bared on the TM92 table. 
Expected deaths based on the TF92 table. 



CMIR 19 (2000) 119-138 

T A B L E S  O F  M O R T A L I T Y  FOR P E N S I O N E R S  
C O M B I N E D  B A S E D  O N  T H E  1 9 9 1 - 9 4  E X P E R I E N C E  

1.1 The C.M.I. Bureau conducts investigations into the mortality of life office 
pensioners subdivided into two classes: those retiring at or after the normal 
retirement age for the relevant pension scheme ("Normals"), and those who 
retire before that age ("Earlies"). In C.M.I.R. 13, 77-85 ("Mortality tables 
based on the Combined Pensioners experience, 1979-82") the Committee pub- 
lished a graduation of the mortality experience of the combined data, that is, 
putting together the data for Normals and for Earlies into a "Combined" 
experience. Subsequent to the graduation of the data for 1991-94 for Normals 
published in C.M.I.R. 16, 113-141 ("Proposed new tables for life office pen- 
sioners, normal, male and female, based on the 1991-94 experiences"), the Com- 
mittee decided that tahles for the Combined, based on the 1991-94 experience, 
would be useful. This report describes the graduation of these tables. 

1.2 Whereas a mortality table for Normal Pensioners is useful for assessing the 
value of an annuity to a pensioner who retires at the normal retirement age of 
the pension scheme, and may be assumed to be in reasonably good health at that 
time, a mortality table for Combined Pensioners is useful for valuing a portfolio 
of pensions, regardless of when they commenced, and whether the pensioners 
retired before, at or after the normal retirement age of the scheme. 

1.3 The investigations for both Normals and Earlies are subdivided by Males 
and Females, and are carried out for both Lives and Amounts data. These 
experiences can therefore form the basis of the tables for the Combined, just 
as they did for the Normals. 

1.4 It should be noted that the tables described in this report are not desig- 
nated as Standard tables in the "92" Series and are grouped with the other 
non-Standard tables detailed in Appendix B of C.M.I.R. 16. 

2. T H E  D A T A  

2.1 Table I gives an overview of the amount of data for 1991-94, showing the 
exposed to risk and numbers of deaths for Normals, Earlies and Combined. I t  
can be seen that the Earlies provide about half the exposed to risk of the Nor- 
m a l ~  for Males, and about one third of the deaths (being on average younger, 
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Table I. Pensioners, Normal, Early and Combined, Males and Females, 
Lives and Amounts: central exposed to risk and deaths. 

Normal Early Combined 

Males 
Lives 
Central exposed 989,283.9 484,250.5 1,473,534.4 
Deaths 63.614 22,344 85,958 

Amounts 
Centralexposed 1,379.231.516.2 757,363,502.5 2,136,595,018.7 
Deaths 46,124,571 19,595,649 65,720,220 

Females 
Lives 
Central exposed 354,628.5 119,041.1 473.669.6 
Deaths 13,272 2,750 16.022 

Amounts 
Central exposed 289,720,365.4 84,476.027.1 374,196,392.5 
Deaths 5,620,576 1,188,352 6,808,926 

their average mortality rate is lower). For females the fractions are smaller, 
about one third and one fifth. 

2.2 Table 2 shows the overall age ranges of the data, for Early, Normal and 
Combined. Naturally there are many more lives a t  younger ages among the Ear- 
lies (and hence among the Combined) than among the Normals, but they are 
still rather sparse below about age 40. 

Table 2. Age ranges, 

Range of data Exposed 2 100 Deaths 2 10 

Males 
Normal 25-108 50-100 57-101 
Early 10-108 45-94 52-94 
Combined 10-108 36-100 50-101 

Females 
Normal 25-108 4498 60-100 
Early 10-103 45-93 57-94 
Combined 10-108 39-99 53-LOO 
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Table 3. Average amounts per life per annum, Normal, Early and Combined. 

Normal Early Combined 
p~ 

Males £1,394.17 £ 1,563.99 £ 1,449.98 
Females £816.97 £709.64 £789.99 

2.3 Table 3 shows the average amount of pension per life, for Normals, Earlies 
and Combined. Note that the average amount per life for the Males Earlies is 
rather higher than for Males Normals, whereas the reverse is true for Females. 
Possible considerations are: the Earlies are younger and have retired more 
recently; on the other hand Earlies have accrued fewer years service than Nor- 
m a l ~ .  These factors may work in opposite directions, and presumably act to a 
different degree for Males and Females. 

2.4 The exposed to risk and numbers of deaths for the Amounts data are both 
divided by the corresponding average amount per life before the graduation 
process is carried out. This scales the data so that statistical tests can be carried 
out more appropriately. 

3. C O M P A R I S O N  W I T H  N O R M A L S  

3.1 Table 4 shows the values of 100 A/E when the experiences for Earlies and 
Combined are compared with those expected according to the corresponding 
new tables for Normals based on the 1991-94 experiences, considering Males 
Lives, Males Amounts, Females Lives and Females Amounts respectively. 

Table 4. Values of 100 A/E when the experience for Early and Combined is 
compared with the corresponding tables for Normals, Pxx92Base, 

(xx = ML, MA, FL, FA). 

Lives Amounts 

Males 
Early 111.52 118.25 
Combined 102.76 104.85 

Females 
Early 109.65 125.58 
Combined 101.55 103.77 
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3.2 The ratios for Earlies are about 10% higher for Lives and about 20-25% 
higher for Amounts, whereas for the Combined they are less than 5% higher. 
This conceals the fact that the rates for Earlies (and hence Combined) at 
younger ages are very much higher than the rates for Normals. The excess 
reduces so that above about age 75 for Males and 70 for Females there is 
little difference between the experiences for Earlies and for Normals. 

4. P R E L I M I N A R Y  G R A D U A T I O N S  

4.1 In the first place GM(r,s) formulae for various values of r and s were tried 
for each investigation. Table 5 shows the values of minus the log likelihood for 
each part of the experience for these graduations. In many cases, especially for 
higher values of r and S, the resulting shape of the curve of mortality rates was 
quite unreasonable, and it would not have been desirable to use that formula. 

5. THE A P P R O A C H  U S E D  

5.1 It was considered desirable that the graduated rates for the Combined 
should bear a close relationship with those for the Normals at higher ages, 
diverging from these only at younger ages. The graduated rates for the Normals 
were constructed using a GM(2,3) formula: 

bx = al + a21 + exp{b, + b21 + b3(2t2 - I)) 

where t = (X - 70)/50. In fitting the formula for the Normals the values of a, ,  a2 
and b3 were chosen so that the mortality rates at the highest ages bore a satis- 

Table 5. Values of minus the log likelihood for various formulae 

Males Females 

GM@,$) Lives Amounts Lives Amounts 
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factory relationship to each other, and the rates a t  the youngest ages were plau- 
sible, having regard to rates for Permanent Assurances at those ages; then the 
values of bl and b2 were chosen so as to maximise the likelihood subject to 
these constraints. 

5.2 In accordance with the usual practice, the observations below age 17 were 
omitted from the graduation. 

5.3 A convenient way of keeping the rates for Combined close to those for 
Normals a t  high ages was to fix the values of b2 and b3 to be the same as 
those for Normals, and then to maximise the likelihood allowing the values 
for U,, u2 and bl to vary. This provided a satisfactory fit to the data for all experi- 
ences and a satisfactory shape of curve for all experiences except Females 
Amounts, for which the resulting rates were much higher than those for Lives 
a t  young ages (Amounts rates being lower than Lives rates elsewhere). 

5.4 The rates for Females Amounts were therefore adjusted by fixing the value 
of u2 as well as those of b2 and h3, putting 100a2 = -0.8. The parameter of a2  
controls the (downward) slope of the curve of mortality rates at the younger 
ages. The resulting mortality rates are quite close to those for Normals at 
ages above about 70, but are much higher than those for Normals at younger 
ages. Each table has a high value of q, at age 17, with the values falling to a mini- 
mum between ages 48 and 51 and then rising. However, the "dip" is not exces- 
sive, with the minimum value of q, being over 49% of the value at age 17 in each 
case. 

5.5 The usual statistics for these graduations are shown in Table 6 and values 
of q, at decennial ages, together with percentage standard errors, are shown in 
Table 7. Values of q, for ages from l7  to 120 are shown in Table 12, and graphed 
in Figure 1. 

5.6 The log likelihood for the chosen graduation is, of course, worsened by 
fixing two or  three of the parameters and optimising on the remaining three 
or two parameters, as compared with the unconstrained log likelihood when 
all five parameters are optimised, as shown in Table 5. The deterioration is 
shown in Table 6; the amount is rather large for Females Amounts, but not 
excessive for the other tables. 

5.7 All the graduations "fail" the ,y2 test, but this is SO usual with the C.M.I. 
experiences, especially for Amounts data, that it is hardly remarkable. For three 
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out of the four tables one or more of the other statistical tests is outside the 
desirable limits, so the graduation might appear to be unsatisfactory. Thus 
the value of the T-ratio for the first correlation coefficient in the serial correla- 
tion test for Males Lives is 3.72 and that for Males Amounts is 3.66, both highly 
significant when compared with a unit normal distribution. Further, for Males 
Amounts thep-value for the runs test is 0.0015, and thcp-value for the Kolmo- 
gorov-Smirnov test is 0.0095, both below l %. Then for Females Amounts thep- 
value for the Kolmogorov-Smirnov test is 0.0005, below 1 per milk However, 
inspection of the detailed results shows that the problen~s are exaggerated by the 
presence of a few large deviations of the same sign in sequence, and none indi- 
cates a serious misgraduation. 

5.8 Figures 2 and 3 show, for Males Lives and Females Lives respectively, the 
observed mortality rates, the observed (actual) value of f ix for each age, along 
with the 2.5% and 97.5% "gates" (confidence intervals based on the observed 
rates - see Forfar, McCutcheon & Wilkie, "On graduation by mathematical 
formula", J.I .A. 115, 1-149 (1988) and T.F.A. 41, 97-269, Section 2.6 (1990)), 
and the graduated values of p, from 17 to 120. The row of values for the 
observed at 0.0002 and the 2.5% gates at 0.00015 represent observed zeros. 
One can see that there is very little doubt about where the graduated rates 
should be at the pensioner ages, but that the gates are very wide at younger 
ages, and the graduated rates run more or less "down the middle". 

6. C O M P A R I S O N S  

6.1 Various comparisons of the graduation rates for Pensioners Combined, 
with one another and with other tables, are shown in Tables 8 to 11. In Table 
8 are shown ratios of Females to Males (for Lives and Amounts), and Amounts 
to Lives (for Males and Females). These are also graphed in Figure 4. We can 
see that the rates for Females are comfortably below those for Males, except at 
the very highest ages for Lives (which is a feature also of the Pensioners Normal 
tables). We can also see that the rates for Amounts are consistently below those 
for Lives, throughout, though they get very close at age 100 for Males. 

6.2 In Table 9 are shown ratios of the Pensioners Combined with Pensioners 
Normal (PML92Base, PMA92Base, PFL92Base, and PFA92Base). These are 
also graphed in Figure 5. We can see that the rates for Combined are enor- 
mously higher than those for Normals at younger ages, being about 25 times 
those for the Normals for Males and over 40 times for Females, whereas the 
rates are almost the same for Combined and Normals at ages above 70-75. 
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6.3 In Table l 0  are shown ratios of the Pensioners Combined rates for 1991-94 
with those projected for 1992 from the 1979-82 base rates for Pensioners Com- 
bined, i.e. PCxx80C92. These are also graphed in Figure 6. We can see that for 
Males the new rates are consistently below the projected rates, whereas for 
Females they are higher than the projected rates at younger ages (up to about 
35) and early pensioner ages (65-75). The latter feature is also true for the Nor- 
m a l ~  as compared with Pxx80C92. 

6.4 In Table 11 are shown ratios of the Pensioners Combined Lives rates to the 
rates for Retirement Annuitants Vested for 1991-94 (see C.M.I.R. 17, 172-174). 
These are also graphed in Figure 7. The rates for Vested can also be taken to 
represent the experience for early retirements of some kind. It is interesting to 
note that the graduated experience for the Pensioners Combined is much 
lower than that for Retirement Annuitants Vested, being about one third of 
the level. However, one should note that there is considerable uncertainty 
about the correct level of rates for both experiences. The percentage standard 
errors quoted in Table 7 may underestimate the true position considerably, 
because they are based on the model with certain parameters fixed. 
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Table 6. Pensioners, Combined, Males and Females, Lives and Amounts: 
statistics for graduations of px = GM(2,3). 

Sex Males Females 

Lives Amounts Lives Amounts 

Values of parameters: 
l 000, 
T-ratio 
1000~ 
T-ratio 

bt 
T-ratio 
b2 

b, 

-Log likelihood 
deterioration (see text) 

Sign test: &OS) 

Runs test: p(runs) 
K-S test: p(K9  

Serial correlation test 
T-ratio I 
T-ratio 2 
T-ratio 3 

ten: 
X* 
Degrees of freedom 
p(x2) 
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Table 7. Pensioners, Combined, Males and Females, Lives and Amounts: 
specimen values of q, and percentage standard errors. 

Sex Males Females 

Lives Amaunts Lives Amounts 

Age 20 
percentage s.e. 
Age 30 
percentilge s.e. 
Age 40 
percentage s.e. 
Age 50 
percentage s.e. 
Age 60 
percentage s.e. 
Age 70 
percentage s.e. 
Age 80 
percentage ss. 
Age 90 
percentage s.e. 
Age 100 
percentage 3.e. 

Age 110 
percentage s.e. 
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Table 8. Pensioners Combined: ratios of values of q, in proposed Tables: 
comparison of rates for Females and Males, and Lives and Amounts. 

FemaledMales Amounls/Lives 

Age Lives Amounts Males Fcmalen 
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Table 9. Pensioners Combined: ratios of values of q, in proposed Tables: 
comparison with Pensioners Normal, Pxx92Base (xx = ML, MA, FL, FA). 

Males Females 

Age Lives Amounts Lives Amounts 
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Table 10. Pensioners Combined: ratios of values of q, in proposed Tables: 
comparison with projected rates PCxx80C92 (xx = ML, MA, FL, FA). 

Males Females 

Age Lives Amounts Lives Amounts 

20 0.9292 0.7444 1.5682 1.2865 
25 0.8453 0.6793 1.4132 1.1669 
30 0.7632 0.6148 1.2606 1.0493 
35 0.6854 0.5520 1.1136 0.9364 

40 0.6170 0.4939 0.9793 0.8343 
45 0.5681 0.4477 0.8705 0.7556 
50 0.5558 0.4282 0.8104 0.7235 
55 0.6032 0.461 1 0.8314 0.7738 

60 0.7220 0.5719 0.9535 0.9334 
65 0.8509 0.7206 1.0909 1.1072 
70 0.9292 0.8356 1.1410 1.1480 
75 0.9384 0.8792 1.0795 1.0410 

80 0.9249 0.8909 0.9861 0.9172 
85 0.9328 0.9159 0.9218 0.8514 
90 0.9735 0.9476 0.8951 0.8453 
95 0.9561 0.9468 0.9017 0.8959 

100 0.9127 0.9108 0.9663 0.9402 
105 0.8533 0.8468 0.9784 0.9293 
110 0.7872 0.7682 0.9445 0.8727 
115 0.7373 0.7006 0.8998 0.8051 

120 0.6905 0.6326 0.8433 0.7261 
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Table 11. Pensioners Combined: ratios of values of q, in proposed Tables: 
comparison with Retirement Annuitants Vested, RxV92Base (X = M, F). 

Age Males Females 
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Table 12. Values of q, for proposed Pensioners Combined 1991-94 Tables 

Males 

Lives Amounts 

0.015990 0.009945 
0.015714 0.009779 
0.01 5439 0.009614 

0.015163 0.009448 
0.014889 0.009283 
0.014614 0.0091 17 
0.014340 0.008952 
0.014067 0.008787 

0.013795 0.008622 
0,013524 0.008457 
0.013254 0.008293 
0.012986 0.008129 
0.012720 0.007966 

0.012456 0.007803 
0.012194 0.007641 
0.01 1936 0.007480 
0.01 1682 0.007321 
0.011432 0.007163 

0.011 187 0.007006 
0.010948 0.006853 
0.010717 0.006702 
0.010493 0.006554 
0.010280 0.00641 1 

0.010078 0.006273 
0.009888 0.006140 
0.009714 0.00601 5 
0.009558 0.005899 
0.009421 0.005793 

0.009307 0.005700 
0.009219 0.005620 
0.009162 0.005558 
0.0091 38 0.005517 
0.0091 54 0.005498 

0.009213 0.005508 
0.009322 0.005550 
0.009488 0.005629 
0.00971 6 0.005752 
0.010015 0.005925 

Females 

Lives Amounts 
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Table 12. (continued) 

Males Females 

A s  Lives Amounts Lives Amounts 
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Table 12. (continued) 

Males Females 

Age Lives Amounts Lives Amounts 
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I 

M. 

Figure 1. Pensioners Combined, 1991-94 values of graduated q(x). 

Figure 2. Pensioners Combed Males Llves, "gates". 
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Figwe 5 .  Pensionm Combined Fplnales Lives, "gafes". 

F-8 4. Couqxwkin of Pamianets Cornbind 1991-84 graduated m@$: 
Amaunrs/Liws and FemalesiMales. 
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Rgure 7. Pensroners Combmed, 1991-94: comparison of values of q(x) for Lives wth 
those for Retirement Annuitants Vested. 
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E X T E N S I O N  T O  Y O U N G  A G E S  O F  T H E  "92" 
S E R I E S  T A B L E S  F O R  A S S U R E D  L I V E S  

1. I N T R O D U C T I O N  

The published rates of mortality in the "92" Series tables for assured lives were 
based on the graduated rates from age 17 upwards. Below that age, for the 
experiences of both permanent and temporary assurances, the available data 
were too sparse to provide a basis for realistic mortality rates for assured lives. 

It is, however, convenient for certain purposes to have available mortality 
rates for assured lives at childhood ages. For this reason the Committee has 
therefore extended the assured lives tables down to age 0. These extensions 
have been carried out having regard to population mortality at young ages. 

The "92" Series was the first set of tables produced by the Committee which 
included a table based on the experience of temporary assurances effected on 
female lives. It is interesting to note that, for each sex, from age 17 until the 
mid thirties the ultimate rates of mortality for the temporary assurance table 
are greater than those fdr the permanent assurance table. The differences in 
the rates of mortality at age 17 are illustrated in Table 1 below, which shows 
the value of 1,000,000 q, ,  for each of the assured lives tables. 

Table 1 

Mortality Table l@ g17 

Although for each sex these differences are in absolute terms very small indeed, 
the Committee has produced separate extensions for the four assured lives 
tables -in order to ensure a reasonably smooth progression in the rates of mor- 
tality for each table. 

Mortality rates for assured lives are generally lower than those for the general 
population. The extent of the current differences between the mortality of the 
two groups may be seen by comparing the "92" Series rates with those of the 
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ELT 15 tables. (The two sets of tables relate to approximately the same time 
period.) At age 17, however, for male temporary assurances the ultimate rate 
of mortality is 12.8% greater than the corresponding ELT 15 value. This may 
be seen from the following table, which (for each experience) expresses the 
value of q17 as a multiple of qffTIS for the appropriate sex. 

Table 2 

Experience Males Females 

Permanent Assurances 08000 0.5548 
Temporary Assurances 11280 0.7323 

(The value shown is q17/qffT15where q17 denotes the graduated rate of mortal- 
ity for the relevant experience.) 

2. D E T E R M I N A T I O N  O F  T H E  R A T E S  O F  M O R T A L I T Y  F O R  A G E S  I TO  16 

For each of the extended tables the rate of mortality at age I was set equal to the 
ELT 15 value (for the appropriate sex). Between age 1 and age 17 the assured 
lives rates were blended into the population rates as follows. 

For X = 1,2, 3, . . ., 17 the ratio of the mortality rate at age X in the extended 
assured lives table to the corresponding ELT15 rate of mortality is denoted by 
r,. For each experience the value of r l  was set equal to 1 while the value of rl7 
was obtained from Table 2 above. (Thus, for male permanent assurances, r17 = 

0.8.) Then, for x = 2, 3,4, . . ., 16, the value of r, was obtained by linear inter- 
polation between the known values of r l  and r17. The 'extended' rate of mortal- 
ity at age .r was then calculated as r, . qfLTi5. 

For females, in order to avoid minor irregularities in the progression of the 
mortality rates, a further very small adjustment was made to the results of 
the above calculations. 

3. D E T E R M I N A T I O N  O F  T H E  R A T E S  O F  M O R T A L I T Y  F O R  A G E  0 

For each of the extended assured lives tables the rate of mortality a t  age 0 is 
based on population mortality - adjusted, however, to remove the effect of rela- 
tively high mortality in the first 28 days of life. 

Let I = g. To calculate q, an estimate was first made of the value of l-,q,on 
the basis of population mortality. This estimate was then 'scaled up' by the 
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factor to obtain an annual rate for inclusion in the table. The procedure 
adopted is described below. 

It is readily verified that for any mortality table 

Thus 

In particular, 

If both q, and are known, this last equation may be used to determine ,_,q,. 
For the ELT l?tables, which are based on the three-year period 1990-1992, the 
value of $ may be estimated as the proportion of infant deaths in these years 
which occur in the first 28 days of life. For males this proportion is 0.5938 
(5213 deaths out of a total of 8779 infant deaths). For females the corresponding 
proportion is 0.6194 (i.e. 401 516482). On the basis of the ELT15 values for qo of 
0.00814 and 0.00632 (for males and females respectively) the values of ,-,q, 
(obtained from equation (I) above) are 0.003323 and 0.002415. When these 
are scaled up by the factor $$, the resulting values of q, for the extended 
tables are obtained as 0.003599 (for males) and 0.002615 (for females). 
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The rates of mortality for the extension of the assured lives tables are shown 
below. 

Table 3. Values of 1,000,000 q, for the extended assured lives tables. 

Age x Mortality Table 
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C O R R I G E N D A  

C.M.I.R. 16, 52 Table ANN I.la 

The column of 100 A/E for 1991-94 at duration 0 should read: 

Age group l00 A/E 
(nearest ages) 1991-94 

Duration 0 
61-70 73 

C.M.I .R.  18, 149 

The caption to the Figure should begin "Figure CS" not "Female CS" 

C.M.I .R.  18, I51 

The following Keywords should have been included between the authors' names 
and the Abstract: 

K E Y W O R D S  

PHI; Terminations; Company; Generalized Linear model; Credibility model 
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C.M.I.R. 18, 174 

Figure B2 is incorrect. The correct Figure B2 is reproduced below: 

C-paw 

Figure B2. Males and females, deferred period 4 weeks, recoveries 






