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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 the Faculty of Actuaries has pleasure in present- 
ing this, the sixteenth number of its reports. 

This number is rather special in that its publication coincides with the 75th 
anniversary of the setting up of the C.M.I. Joint Committee, the 50th anniver- 
sary of its reconstitution after the Second World War, and the 25th anniversary 
of the publication of C.M.I.R. 1. It contains several reports, most of which 
relate to the mortality experience of the 1991-94 quadrennium. 

Since the last number of the C.M.I. Reports there have been several changes 
in personnel. Philip Bayliss has stepped down from the Executive Committee, 
though happily continuing in the PHI Sub-Committee where he has been a stal- 
wart for many years. Spencer Leigh has retired from the Executive Committee 
and Sub-Committees, in particular the Impaired Lives Sub-Committee which he 
has chaired well and with great humour since 1991. Other "exits" from the 
Executive Committee are the two Presidents, Duncan Ferguson and Paul 
Grace, who deserve a special mention for the interest taken by them in the 
C.M.I. Also noteworthy was the retirement last year of Raymond Hayward 
after no less than 27 years of service to the C.M.I. The new members of the 
Executive Committee are David Grimshaw, whose particular task is the critical 
illness investigation, and Peter Nowell, fresh from his spell as Life Board 
Chairman. I extend a warm welcome to them both. 

This year marked the retirement of the c .M.1 . '~  Secretary, Jillian Evans. 
Jillian's predecessor, Rodney Barnett, was a hard act to follow, but Jillian 
has done her job with such distinction, that she too has become a hard act to 
follow. Fortunately her successor, Tony Leandro, is in the same mould, and 
is already beginning to make his mark. 1 wish Jillian well in her retirement 
and welcome Tonv to his role in the C.M.I. 

Another event of note was the retirement at the turn of the year of Joyce Tallboy, 
the last of the "C.M.I. ladies" who were well known to the contributing offices and 
who have sewed the C.M.I. well. I wish her a long and happy retirement. 

The first four reports in this number of C.M.I.R. record the mortality experi- 
ence of assured lives, annuitants and pensioners for the quadrennium 1991-94. 
This follows the style of previous quadrennial reports, but with the tables placed 
at the end of each of the relevant sections. 

There follows the first full quadrennial report into the experience of smokers 
and non-smokers, and confirms even more strongly the wide differentials 
reported in C.M.I.R. 14. 



iv Introduction 

The next report is on impaired lives, now on a rolling 12 year basis. This 
investigation may have implications for the workings of the Disability Discrimi- 
nation Act 1995 as applied to contracts of assurance. The report incorporates 
the final results from the Pilot office - the C.M.I. are very grateful to this 
office for their support and assistance over all the years in which the C.M.I. 
impaired lives investigation has been run. 

A report produced by David Wilkie and John McCutcheon forms the next 
part of this number and is an enlarged version of the report sent earlier this 
year to contributing offices. It is a proposed base table (i.e. without projections) 
for life office pensioners and will be followed at a later date by a full set of new 
standard tables based on the 1991-94 quadrennium. 

Finally there is a report on the group PHI experience for the 1987-90 
quadrennium. 

The Executive Committee are conscious of the timelag between the closing 
date of an investigation and the production of the relevant report. This of 
course is partly a function of the date when the final lists of data are received 
for processing. With this in mind, we are planning an awareness campaign 
with a target of April 2000 for producing the results of the 1995-98 quadren- 
nium. At the same time we hope that this speeding-up process will encourage 
more data from new and existing contributors, as it is vitally important that 
we have sufficient, and timely, data to underpin one of the important items in 
the actuary's tool kit, the mortality table. 

It remains for me to thank all those involved in the work of preparing these 
reports, from those in contributing offices who submit the data, to the Secretariat 
of the Bureau in the firm of Barnett Waddingham, who are now responsible for 
the computing work for all the investigations, to Alden Press, and to the members 
of the Executive Committee and Sub-Committees who give so much of their time 
to the service of the profession. 

November 1998 C G Kirkwood 
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  1991-94  

This report contains commentaries on three sets of data. Section 1 covers the 
male holders of permanent (whole life and endowment) policies issued in the 
United Kingdom. The policies are divided into six sub-sets relating to the type 
of product, the degree of underwriting and whether they were issued on a 
single or a joint life basis. Section 2 covers female policyholders, similarly sub- 
divided 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 33. The effect of smoking on mortality for this 
class of business is covered in a separate report on pp 83 to 93. 

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 T H E  U N I T E D K I N G D O M  

The six experiences included in this section are: 

1. I Non linked assurances on single lives, based on standard medical evidence 
1.2 Unit linked assurances on single lives, based on standard medical evidence 
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 

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

Each of the experiences is compared against the AM80 table. Using one table 
throughout as a standard comparison basis helps point up the differences 
between the experiences. The summary table, ASS 1.0 shows for each investiga- 
tion the number of actual deaths at durations 2 and over as a percentage of the 
number expected according to  the standard table. It is interesting to note that, 
apart from the guaranteed acceptance experience, where the observed mortality 
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is comparatively heavy at all ages up to 60, the largest differences between the 
experiences occur at ages up to 45. At these ages the degree of underwriting 
and the addition of the second life appears to have a significant effect on the 
level of mortality recorded. 

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 sfandard 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, has continued into the quadrennium 1991-94. In the main the 
decline is due to insufficient new business to replace that going out of the experi- 
ence through deaths, maturities, surrenders and lapses. The list of offices con- 
tributing to the experience over the years has been generally stable, although 
over the latest quadrennium there has been the loss of a handful of small con- 
tributors and not all contributors were able to make returns for each year of the 
quadrennium. There does, however, seem to be a continued shift away from 
traditional with profit business to unit linked business and to policies requiring 
minimal underwriting. 

The policies in this investigation are subdivided into those issued after a full 
medical examination, 'medical', and those issued after the completion of a full 
medical questionnaire, possibly with a Medical Attendant's Report, 'non medi- 
cal'. Medical business formed 10% of the total exposure in this investigation 
over the quadrennium. However, at duration 0 such business formed less than 
3% of the exposure reflecting a continued move away from the use of medical 
examinations in the selection process except in a small minority of cases. 

There is also a 'paramedical' classification, for policies issued after certain 
tests administered by paramedical staff. However, the numbers returned 
under this category are very small and separate figures are not published for 
this group although they are included in the 'all data' figures. 

Table ASS 1.1. la shows for the whole data the actual deaths in 1991-94 and 
the ratio of the actual deaths to those expected using the AM80 table. Corre- 
sponding ratios for 1983-86 and 1987-90 are also shown. At durations 2 and 
over it can be seen from the table that the mortality experienced by policy 
holders between the ages of 41 and 65 has continued to fall. This is now a 
long established trend. At ages over 65 the level of mortality is still falling, 
but at a slower pace than is seen among the younger lives. Again this is part 
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of a long established trend. At ages below 40 the position is quite different. The 
deterioration in the level of mortality which started in 1989 (see C.M.I .R.  14, l l) 
has continued through the quadrennium 1991-94. The differential changes 
within the three age bands indicate that the shape of the underlying mortality 
curve has now changed. There is, therefore, a strong case for new standard 
tables to reflect the changes. 

At duration I there appears to be, overall, a slight deterioration in the experi- 
ence. However closer inspection reveals that this is mainly concentrated at ages 
over 60. Below age 60 the experience has changed little over three quadrennia. 

At duration 0, overall mortality is a t  much the same level as in the previous 
quadrennium. Some improvement in 1991-94 at ages 36-60 is offset by some 
deterioration at  most other ages. 

Tables ASS l .  1.1 band ASS l . l . l c  give, respectively, the analyses for the med- 
ical and the non medical data. 

At durations 2 and over there appears overall to be little difference between 
the level of mortality in the medical and non medical experiences. However, 
in each quadrennium shown the experience divides into two halves. At most 
ages up to 55 (up to 45 in 1987-90 and 1983-86) the medical group suffers con- 
siderably heavier mortality than the non medical group. Above those ages the 
reverse is true. Traditionally one would have expected the mortality of those 
subject to a medical examination to be lighter than that of those selected by 
questionnaires alone or  with a Medical Attendant's Report. It does look as 
though there could have been a widespread change of practice in the way a 
medical examination is used to accept or reject proposers for life assurance. 

At durations 0 and 1 the numbers of deaths are too small for detailed reliable 
conclusions to be drawn. However, the kind of pattern observed at durations 2 
and over is present at the earlier durations also in that the mortality of medically 
examined lives is, in general, the heavier at ages up to 50 whereas over that age 
the mortality of the non medically examined is the heavier. 

Table ASS 1.1.2 shows, age group by age group, percentage ratios of actual 
deaths to those which would be expected using as a comparison basis the AM80 
table back to 1959-62. For 1983-86 and earlier, these have been calculated by 
using 'bridging factors' derived from the report for the 1983-86 quadrennium 
(C .M.I .R .  I 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 IOOA/E ratios using both 
the A1967-70 and the A1949-52 mortality tables as comparison bases. 
Although there is necessarily an element of approximation in these calculations, 
it is likely that the errors are extremely small. The results at very high ages 
should obviously be interpreted with caution. 
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From the table the steady improvement in mortality at ages above 40 can 
clearly be seen. Between ages 40 and 65 the observed mortality rates in 1991- 
94 were roughly half those observed in 1959-62. Above age 65 the improvement 
tapers off but is still substantial. Below age 40, as discussed earlier, the pattern 
over the last two quadrennia appears to have changed, from one showing con- 
tinued improvement to one indicating stabilisation, or even deterioration, in the 
rates experienced. 

l .2 Unit linked assurances on single lives, based on standard medical evidence 
Table ASS 1.2.1 shows. for the whole data, the deaths in 1991-94 and the ratios 
of actual deaths to those expected using the AM80 table, together with corre- 
sponding ratios for 1983-86 and 1987-90. The level of mortality recorded in 
1991-94 was, at all durations and in nearly all age groups, heavier than that 
recorded in 1987-90. This deterioration is in marked contrast to the pattern 
of continuing improvement observed over several previous quadrennia. The 
main explanation almost certainly lies in the mix of offices contributing data 
to this particular investigation. There have been major changes in this area 
over the quadrennium 1991-94. New offices have joined the investigation 
while a handful of offices have left. It would probably, therefore, be unwise to 
read too much at this stage into the apparent turn-round in the experience. It 
is perhaps worth noting that, although heavier than in 1987-90, and heavier 
than the corresponding non linked experience, the mortality recorded at dura- 
tions 2 and over is still well below that represented by the AM80 table and the 
shape of the underlying mortality curve appears very similar to that currently 
seen in the non linked section of the data. 

1.3 Joint lijefirsr death assurances, based on standard medical 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. 

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. At ages up to 40 there is in general a continuing fall in 
the mortality recorded over the three quadrennia. The mortality of those in 
the joint life investigation was in 1991-94 substantially lower at these ages 
than that either in the linked or the non linked investigation. This was 
generally the case in earlier quadrennia, although not necessarily in every age 
group. 
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In the middle age groups, 41-60, there has been no real consistent change in 
the mortality recorded over the quadrennia shown. In 1991-94 the mortality in 
the joint life investigation fell between that of the linked and non linked single 
life investigations. At ages over 60 the mortality in 1991-94 was below that 
recorded in either of the single life investigations. It was also, for that age 
group as a whole, below that noted in previous qydrennia.  

At duration 0 the rates of mortality for males in the joint life experience in 
1991-94 were well below those experienced in either the linked or  the non 
linked single life experience. It is difficult to discern clear patterns over time. 

At duration I also, the mortality level in the joint life experience in 1991-94 
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. 

1.4 Assurances on single lives, bused on minimum medicul evidence 
The analyses for this group are shown in Table ASS 1.4.1. The investigation 
only started on 1st January 1985, so the 100A/E ratios shown in the right 
hand column of the table only cover the two years 1985 and 1986. All other 
data columns cover a four year period. 

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 under- 
written, single life experience. The diKerence has been from 10 to 12 percentage 
points in the 100A/E ratios relative to the AM80 table. In the minimum evi- 
dence group there has been, overall, a consistent fall in the level of the mortality 
recorded over time. However, between 1987-90 and 1991-94 the improvement 
has been almost entirely at ages over 45. Below that age a deterioration in the 
mortality was recorded between the two quadrennia. The deterioration in 
mortality at younger ages is similar to that found in the single life, non linked 
experience. 

At durations 0 and 1 theexperience in 1991-94 was substantially heavier than 
that found in the single life, fully medically underwritten group. This feature 
was also noted in the 1987-90 experiences recorded in C.M.I.R. 14. 

1.5 Assurunces on joint lives, bused on minimum n~edicul evidence 
The experience for this group is to be found in Table ASS l S.]. 

At durations 2 and over the mortality recorded in this group is broadly simi- 
lar in pattern to that recorded in thejoint life fully underwritten group, albeit at 
a slightly higher level. Up to age 45 the level of mortality is well below that 
found in the corresponding single life investigations. This is similar to the 
pattern found in the quadrennium 1987-90. 
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At durations 0 and 1 the level of mortality in the joint life experience is well 
below that of the corresponding single life experience. This holds virtually 
throughout the age range. 

1.6 Guaranteed acceptance assurances written on single lives 
The experience for this group is shown in Table ASS 1.6.1. It is now virtually a 
closed class having been superseded by assurances written on minimum medical 
evidence. 

Although the level of mortality recorded has fallen over the three quadrennia 
shown, that observed in 1991-94 is still, in almost every age group, well above 
that recorded at duration 2 and over in both the fully medically underwritten 
and the minimum evidence investigations. 

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 evidence 
2.2 Unit linked assurances on single lives, based on standard medical evidence 
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 

As for male lives, the term "standard medical evidence'' relates to policies where 
the life assured has undergone a full medical examination or has completed a 
comprehensive health questionnaire, with or without a Medical Attendant's 
Report. "Limited medical evidence" relates to policies issued after the comple- 
tion of a short proposal form containing a small number of questions. "Guar- 
anteed acceptance" relates to policies issued with no medical evidence at all. 

Each of the experiences is compared against the AF80 table. The summary 
table, ASS 2.0, shows, for each investigation, the percentage of actual deaths 
at durations 2 and over, to those expected using the standard table. As with 
males, the most significant differences between the experiences are at ages up 
to about 45 where the degree of underwriting and the addition of a second 
life appears to have a determining effect on the level of the mortality recorded. 

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

2.1 Non linked assurances on single lives, based on standard medical evidence 
As in the corresponding male investigation, the policies in this section are sub- 
divided into those issued on a 'medical' basis and those issued on a 'non 
medical' basis. The proportion of medical business in this class of policy has 
historically been lower for females than for males. For all ages combined it cur- 
rently represents some +h of the total exposure. However, at duration 0 it now 
matches the proportion in the male investigation at 3%. 

Table ASS 2.1.la shows for the whole data the actual deaths in 1991-94 and 
the ratio of the actual deaths to those expected using the AF80 table. Corre- 
sponding ratios for 1983-86 and 1987-90 are also shown. 

From the table it can be seen that, at durations 2 and over, the mortality 
recorded in this investigation has, overall, continued the fall noted in previous 
quadrennia. Closer inspection shows that the fall is distributed over practically 
the full age range. This is in contrast to the experience in the two previous quad- 
rennia where it appeared that mortality in the ages up to 45 or so may have been 
stabilising, any falls which were occurring being confined to the older end of the 
age scale. Although the downward trend at the younger ages may have been 
resumed, the hiatus over the previous two quadrennia means that the current 
shape of the mortality curve relative to the AFXO table has changed. This 
indicates that it may be advantageous to prepare a new standard table for 
this group. 

At duration I there has been a fall in the level of mortality recorded over the 
last two quadrennia in all age groups except 76-85, but at duration 0 the fall is 
not so clear cut. 

Tables ASS 2.1.lb and ASS 2 .1 .1~  give, respectively, the analyses for the 
medical and the non medical data. At durations 2 and over exactly the same 
phenomenon noted in the male medical experience can be observed in the 
female medical experience, that is to say that, at almost all ages up to 55, in 
all three quadrennia shown, the mortality recorded in the medical experience 
is substantially heavier than that found in the non medical experience whereas 
above those ages the reverse is true. 

The medical experience at durations 0 and I is too small for any conclusions 
to be drawn. 

Table ASS 2.1.2 shows, age group by age group, percentage ratios of actual 
deaths to those which would be expected using as a comparison basis the AF8O 
table. For 1983-86 and earlier these have been calculated using bridging factors 
derived from the report for the 1983-86 quadrennium (C.M.I.R. ll), which 
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showed 100A/E ratios for females using both the AF80 table and the A1967-70 
table minus 4 years as comparison bases. 

At ages over 45 there is continued steady improvement in the observed 
mortality over the five quadrennia shown. At ages up to 75, however, the 
improvement is less than that observed over the same period in the male experi- 
ence. At ages over 75 the improvement in female mortality is the greater. 

At ages below 45 the different pattern of the observed mortality over the last 
three quadrennia mentioned above is again evident. 

2.2 Unit linked assurances on single lives, standard medical evidence 
The experience for 1991-94 is shown in Table ASS 2.2.1. At durations 2 and 
over the level of mortality observed is not dissimilar to that found in the non 
linked experience although the linked experience looks heavy up to age 30. 
The similarity between the mortality observed in the female linked and non 
linked experiences has been noted in previous quadrennia although the pattern 
was interrupted in 1987-90 when the linked experience was the lighter. 

At durations 0 and 1 the level of mortality observed in the linked experience is 
much heavier than that found in the non linked experience. This is a continuing 
feature of this investigation. 

2.3 Joint life assurances, slandard medical evidence 
As was noted in Section 1.3, the commentary on the experience of male lives in 
such arrangements, 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 1991-94 is shown in Table ASS 2.3.1. At durations 2 and 
over the mortality observed in the three quadrennia shown has remained fairly 
stable. In all three quadrennia it is well below that observed in both the linked 
and the non linked single life investigations. 

At durations 0 and 1, also, the joint life experience has almost always been 
well below that of the corresponding single life experiences. 

2.4 Assurances on single lives, based on minimum nzedical evirience 
The experience for this group is shown in Table ASS 2.4.1. 

At durations 2 and over the level of mortality recorded in the minimum 
evidence experience for 1991-94 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 be expected on rational grounds. 
The excess mortality is found in most age groups up to age 65. 
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At durations 0 and 1 the numbers of deaths are too small for any reliable con- 
clusions to be drawn. 

2.5 Assurances on joint lives, bused on minimum medical evidence 
The experience is shown in Table ASS 2.5.1. At durations 2 and over the joint 
life experience is lighter than the corresponding single life experience. This is 
true virtually throughout the age range. At ages above 35 the minimum evidence 
joint life experience is not dissimilar to the standard joint life experience. Up to 
age 35 the minimum evidence experience shows the expected heavier mortality. 

The numbers of deaths at durations 0 and l are too small to allow any reliable 
conclusions to be drawn. 

2.6 Guaranteed acceptance assurances issued on single lives 
This investigation is virtually a closed class, this type of policy being replaced in 
the main by policies issued on minimum medical evidence. 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 F  A S S U R A N C E  I S S U E D  I N  T H E  R E P U B L I C  O P  I R E 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 
Ireland. In recent years the number of offices contributing to the lrish experi- 
ences has declined and the exposed to risk has been falling steadily. The situa- 
tion 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 continuing the tradition of reporting on the 
experience of these policies. The female investigation is small, but is included 
for completeness. 

3.1 Assurances on mule 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 1991-94, 
together with results for previous quadrennia. The improvement in mortality 
between quadrennia, noted in the last report on this investigation (C.M.I.R. 
14) has continued. At durations 2 and over the improvement can be seen in 
almost all age groups up to age 75. The mortality experience for policies written 
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in Ireland has normally been heavier than that for policies written in the U.K. 
This is still true in the 1991-94 quadrennium at ages over 55 but below that age 
the U.K. experience is: on this occasion, the heavier. 

3 .2  Assurances on female lives 
As noted earlier, the experience very small, with only 65,000 policies in the 
exposed to risk and a total of 86 deaths. The analyses are shown in Table 
ASS 3.2.1. 

It was noted in the last report on this investigation (C.M.I.R. 14) that the 
observed mortality for this group appeared extremely light in comparison 
with the corresponding U.K. experience. This has continued into 1991-94 
where the lrish experience is again lighter over the whole age range. 

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

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 he 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. 



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

Investigation 

Molrr, UK 
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 

Fmoles, U K  
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 

Moles. Republic of lrelond 
Non linked, standard evidence 

Females, Republic oflrelond 
Non linked, standard evidence' 

- 
1991-94 1987-90 1983-86 3 

3 

Exposed to risk Actual Exposed to risk Actual Exposed t o  risk Actual 3 
(000) deaths (000) deaths (000) deaths c 

k 

- 
' Investigation started 1st January 1982. 
" Investigation started 1st January 1985. - 
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Table ASS 1.0. Permanent assurances, males, 1991-94, all data, durations 
2 and over: actual deaths as a percentage of those expected using the 

AM80 table. 

Standard medical evidence Minimum medical evidence 
Age group Guaranteed 
(nearest ages) Non linked Linked Joint life Single life Joint life acceptance 

'Ratio based on fewer than 10 actual deaths. 
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Table ASS l .  l .  l a. Permanent assurances (non linked), males, 199 1-94, 
standard medical evidence, all data: actual deaths and ratios of actual deaths 

to those expected using the AM80 table. 

Agc group Actual deaths l0OAjE 100AjE l00AIE 
(nearesl ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
16-20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 

16-80. 

Duration I 
16-20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
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Table ASS l .  l .  la. (continued) 

Age group Actual deaths l00A/E l00A/E IOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration3 2 and over 

Note: a proportion of the data received for this investigation is returned with a combined medical 
code and a small amount is returned as paramedical. The figures in Table 1.l.la are, therefore. 
greater than the sum of the corresponding figures in Tables l.l.lb and 1 . l . l ~ .  
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Table ASS 1.1 . lb.  Permanent assurances (non linked), males, 1991-94, 
medical data: actual deaths and ratios of actual deaths to those expected 

using the AM80 table. 

Age group Actual deaths IOOA/E lOOA/E lOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

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

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

21-80 

Durations 2 and over 
2 1-30 
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 

' Ratio based on fewer than 10 acluel deaths 



16 The Mortalilj~ of Holders of Permanent 

Table ASS I .  1 . 1 ~ .  Permanent assurances (non linked), males, 1991-94, 
non medical data: actual deaths and ratios of actual deaths to those 

expected using the AM80 table. 

Age group Actual deaths l00AiE l00A/E lO0AiE 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
2 1-30 
31-40 
41-50 
51-60 
6 1-70 
71-80 

21-80 

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

21-80 

Duratians 2 and over 
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 
91-95 
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Table ASS 1.1.2. Permanent assurances (non linked), males, standard medical 
evidence, all data, durations 2 and over: actual deaths 1959-94 as a 

percentage of those expected using the AM80 table. 

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

21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
5 1-55 
56-60 
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91-95 
96-100 

All ages' 

Number of 
deaths' 

Figures contain a small number of  deaths recorded at ages under 21 or over 100. 
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Table ASS 1.2.1. Linked contracts of life assurance, males, standard medical 
evidence, 1991-94, all data: actual deaths and ratios of actual deaths to those 

expected using the AM80 table. 

Age group Actual deaths l00A/E l00A/E l00A/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
16-20 
21-25 

Duration I 
16-20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-80 
81-90 

16-90 

' Ratio based on fewer than 10 actual deaths. 
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Table ASS 1.2.1. (continued). 

Age group Actual deaths l00AIE lOOA/E IOOAIE 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Durations 2 and over 
16-20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 

' Ratio based on fewer than 10 actual deaths. 
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Table ASS 1.3.1. Joint life first death assurances, males, 1991-94, standard 
medical evidence, all data: actual deaths and ratios of actual deaths to those 

expected using the AM80 table. 

Age group Actual deaths IOOA/E IOOAIE IOOAiE 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 

Duration I 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 

21-60 

Durations 2 and over 

'Ratio based an fewer than 10 actual deaths 
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Table ASS 1.4.1. Minimum evidence assurances written on one life only, 
males, 1991-94: actual deaths and ratios of actual deaths to those expected 

using the AM80 table. 

Age group Actual deaths IOOA/E IOOA/E lOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1985-86 

Duration 0 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 

Duration 1 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 

Durations 2 and over 
21-25 

'Ratio based on fewer than 10 actual deaths 
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Table ASS 1.5.1. Minimum evidence assurances written on one male and one 
female life, males, 1991-94: actual deaths and ratios of actual deaths to those 

expected using the AM80 table. 

Age group Actual deaths IOOAIE l00AlE IOOAIE 
(nearest ages) 1991-94 1991-94 1987-90 1985-86 

Duration 0 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 

21-60 

Duration I 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 

21-60 

D u r a t i o ~  2 and over 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 

21-60 

'Ratio based on fewer than 10 actual deaths 
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Table ASS 1.6.1. Guaranteed acceptance assurances, males, 1991-94: actual 
deaths and ratios of actual deaths to those expected using the AM80 table. 

Age group Actual deaths IOOAIE IOOAIE lOOA/E 
(nearest apes) 1991-94 1991-94 1087-90 1983-86 

Durations 2 and over 
31-35 24 118 154 129 

Table ASS 2.0. Permanent assurances, females, 1991-94, ail data, 
durations 2 and over: actual deaths as a percentage of those expected 

using the AF80 table. 

Standard medical evidence Minimum medical evidence 
Age group Guaranteed 
(nearest ages) Non linked Linked Joint life Single life Joint life acceptance 

' Ratio based on fewer than 10 actual deaths. 
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Table ASS 2.1.la. Permanent assurances (non linked), females, 1991-94, 
standard medical evidence, all data: actual deaths and ratios of actual deaths 

to those expected using the AF80 table. 

Age group Actual deaths IOOAIE IOOAIE IOOAjE 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

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

16-85 

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

16-85 

Durations 2 and over 
16-20 
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 

16-95 

'Ratio based an  fewer than 10 actual deaths. 
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Table ASS 2.1.lb. Permanent assurances (non linked), females, 1991-94, 
medical data: actual deaths and ratios of actual deaths to those expected 

using the AF80 table. 

Age group Actual deaths IOOA/E lOOA/E lOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
All ages 

Duration 1 
All ages 

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

26-95 
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Table ASS 2.1.1~. Permanent assurances (non linked): females, 1991-94, 
non medical data: actual deaths and ratios of actual deaths to those expected 

using the AF80 table. 

Age group Actual deaths l00A/E l0OA/E lO0A/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

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

16-85 

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

16-85 

Durations 2 and over 

' Ratio based on fewer than 10 actual deaths. 
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Table ASS 2.1.2. Permanent assurances (non linked), females, standard 
medical evidence, all data, durations 2 and over: actual deaths 1975-94 as a 

percentage of those expected using the AF80 table. 

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

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 ages' 

Number of deaths' 

'Figures contain a small number of deaths at ages under 21 and ovcr 95. 
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Table ASS 2.2.1. Linked contracts of life assurance, females, 1991-94, 
standard medical evidence, all data: actual deaths and ratios of actual deaths 

to those expected using the AF80 table. 

Age group Actual deaths IOOA/E lOOA/E lOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
16-30 
3 1-45 
46-60 
61-75 
76-90 

16-90 

Duration I 
16-30 
3 1-45 
46-60 
61-75 
76-90 

16-90 

Durations 2 and over 
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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Table ASS 2.3.1. Joint life first death assurances, females, 1991-94, standard 
medical evidence, all data: actual deaths and ratios of actual deaths to those 

expected using the AF80 table. 

Age group Actual deaths l 00A/E IOOAIE l00A/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

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

21-70 

Duration I 
21-30 
31-40 
41-50 
51-60 
61-70 

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

* Ratio based on fewer than 10 actual deaths 
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Table ASS 2.4.1. Minimum evidence assurances written on one life only, 
females, 1991-94: actual deaths and ratios of actual deaths to those expected 

using the AF8O table. 

Age group Actual deaths IOOAIE IOOA/E 100A/E 
(nearest ages) 1991-94 1991-94 1987-90 1985-86 

Duration 0 
All ages 

Duration I 
All ages 

Durations 2 and over 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 

' Ratio based on fewer than l0 actual deaths 



(Whole L f e  and Endowment) Policies of Assurance 1991-94 3 1 

Table ASS 2.5.1. Minimum evidence assurances written on one male and one 
female life, females, 1991-94: actual deaths and ratios of actual deaths to 

those expected using the AF80 table. 

Age group Actual deaths lOOA/E IOOA/E IOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1985-86 

Duration 0 
All ages 37 90 70 

Duration I 
All ages 40 57 69 

Durations 2 and over 
21-25 14 99 
26-30 54 67 
31-35 I20 81 
36-40 142 72 
41-45 220 80 
46-50 225 78 
51-55 116 67 
56-60 27 69 

21-60 918 75 

' Ratio based on fewer than 10 actual deaths 

Table ASS 2.6.1. Guaranteed acceptance assurances, females, 1991-94: 
actual deaths and ratios of actual deaths to those expected using the 

AF80 table. 
- 

Age group Actual deaths lOOA/E IOOA/E lOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Durations 2 and over 

' Ratio based on fewer than 10 actual deaths. 
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Table ASS 3.1.1. Permanent assurances (non linked), policies issued in the 
Republic of Ireland, males, 1991-94, standard medical evidence, all data: 

actual deaths and ratios of  actual deaths to those expected using the 
AM80 table. 

Age group Actual deaths IOOA/E IOOAIE IOOAIE 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
All agcs 

Duration I 
All ages 

Durationr 2 and over 
21-30 

' Ratio bared on fewer than 10 actual deaths. 
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Table ASS 3.2.1. Permanent assurances (non linked), policies issued in the 
Republic of Ireland, females, 1991-94, standard medical evidence, all data: 

actual deaths and ratios of actual deaths to those expected using the 
AF80 table. 

Age group Actual deaths IOOAIE IOOAIE lOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
All ages 

Duration I 
All ages 

Durations 2 and over 
21-40 
41-50 
51-60 
61-70 
71-90 

21-90 

' Ratio based on fewer than 10 actual deaths, 
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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  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 1 - 9 4  

This report contains, for both males and females, commentaries on the mortal- 
ity experiences of holders of traditional, standalone and temporary assurance 
policies (fully medically underwritten). The policies have been issued on stan- 
dard terms following a full medical examination or after the completion of a 
full medical questionnaire, with or without a Medical Attendant's Report. 
There are also reports on the mortality of holders of temporary assurance 
policies effected in conjunction with personal pension policies under Section 
637 (1) of the ICTA 1988. The investigation into the mortality of holders of 
temporary assurances effected in connection with retirement annuities under 
Section 621 of the ICTA 1988 was closed as from I January 1993. As the inves- 
tigation ran only for six years, with a report on the first four years' experience 
(1987-90) in C.M.I.R. 14, no further report has been prepared on this occasion. 

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. I Trutliriond .strrndulone policies wrilren on .stundurrl medical evidence 
The policies included in this data set are subdivided into those issued after a full 
medical examination (medical) and those issued after the completion of a 
con~prehensive medical questionnaire, with or  without a Medical Attendant's 
Report (non medical). Tables TEMP I.l . la,  TEMP l . l . lb  and TEMP 1 . l . l ~  
show the experience for, respectively, all the data, the medical data and the 
non medical data. The comparison basis is the TM80 table. In Table TEMP 
1.1.2 a comparison using the AM80 table as basis is shown. 

At duration 0, apart from the age group 61-75, there has been a steady 
improvement in the level of mortality recorded over the three quadrennia shown. 

At durations I to 4 there has, in general, been a steady decline in the mortality 
recorded between ages 31 and 65. At ages up to 30 there appears to have been a 
sharp and consistent deterioration in the level of mortality experienced. At ages 
over 65 the picture is mixed. 

At durations 5 and over there is a similar pattern with continued improve- 
ment recorded over the middle of the age range, the boundaries here being 
ages 51 to 65. Between ages 36 and 50, mortality rates have been almost con- 
stant. Up to age 35 there has been some deterioration, particularly in the age 
group 31 to 35. At ages above 65 the picture is again mixed. 

35 
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From Table TEMP 1.1.2 it can be seen that at durations 0 and 1 temporary 
assurance mortality experience is well below that of standard evidence perma- 
nent assurances. 

At durations 2 and over, above age 40 the two experiences are very similar. 
This contrasts with what has been observed in previous quadrennia where the 
temporary assurance experience has been considerably lighter than the perma- 
nent assurance experience. At ages below 40 clear differences between the two 
experiences have been recorded, the permanent assurance mortality being the 
lower up to age 30 with the position being reversed at ages 31 to 40. 

1.2 Assurances effected in conjunction with personalpcnsions under Section 
637(1) ofthe ICTA 1988 

The experience is shown in Table TEMP 1.2.1. The investigation was started on 
I January 1989; 1991-94 is, therefore, the first full quadrennium for which data 
are available. The total number of deaths is still relatively small and does not 
allow firm conclusions to be drawn. However, the indications are that the 
experience is reasonably similar to that recorded in the standalone category. 

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 written on standard medical evidence 
The experience is shown in Table TEMP 2.1.1. At duration 0 a consistent over- 
all 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 1 to 4 there appears, overall, to have been a gentle deterioration 
over the three quadrennia shown. There is no clear pattern at individual age 
groups where, again, the numbers of deaths are small and fluctuations in the 
experience are to be expected. 

At durations 5 and over there is a useful number of deaths in most age groups. 
However, there is no evidence of a clear pattern in the experience recorded over 
the quadrennia. 

2.2 Assurances effected in conjunction with personal pensions under Section 
637(1) of the ICTA 1988 

The experience is shown in Table TEMP 2.2.1. The number of deaths is too 
small for any conclusions to be drawn. 
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Table TEMP I . l . la .  Temporary assurances, males, 1991-94, all data: actual 
deaths and ratios of actual deaths to those expected using the TM80 table. 

Age group Actual deaths IOOA/E l00AjE l00AjE 
(ncarest ages) 1991-94 1991-94 1987-90 1983-86 

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

16-75 

Durations 1-4 
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 

Durations 5 and over 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 

26-80 

'Ratio based on fewer than 10 actual deaths 
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Table TEMP 1.1. lb. Temporary assurances, males, 1991-94, medical data: 
actual deaths and ratios of actual deaths to those expected using the 

TM80 table. 

Age group Actual deaths l00A/E lOOA/E l00A/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
All ages 

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

26-75 

Duralions 5 and over 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 

31-80 

.Ratio based on fewer than 10 actual deaths. 
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Table TEMP I . l . lc.  Temporary assurances, males, 1991-94, non medical 
data: actual deaths and ratios of actual deaths to those expected using the 

TM80 table. 
- - - 

Age group Actudl deaths l00AiE l00AIE l0OAiE 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
A l l  ages 

Durations 5 and over 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 

26-80 
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Table TEMP 1.1.2. Temporary assurances, males, 1991 -94, 
all data: comparison of temporary assurance mortality with 

that for permanent assurances using the AM80 table for 
both data sets. 

Age group lOOA/E IOOAIE 
(nearest ages) Tcmporaryassurances Pemancnt assurances 

Duration 0 
16-75 

Duration I 
21-80 

Durations 2 and ovel 
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 
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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, 1991-94, 
all data: actual deaths and ratios of actual deaths to those expected using the 

TM8O table. 

Age group Actuel deaths l00A/E l0OA/E 
(nearest ages) 1991-94 1991-94 1989-90 

Duration 0 
16-30 
3 1-45 
46-60 

16-60 

Durations 1-4 
2 1-30 
3 1-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 

2 1-65 

Durations 5 and over 
All ages 



42 The Mortality o f  Holders of Temporary Assurances 

Table TEMP 2.1.1. Temporary assurances, females, 1991-94, all data: actual 
deaths and ratios of actual deaths to those expected using the AF80 table. 

Age group Actual deaths l00A/E l00A/E 100A/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
All ages 

Durations 1-4 
21-25 
26-30 
31-35 
36-40 
4 1-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 

21-80 

Durations 5 and over 

' Ratio based on fewer than 10 actual deaths. 



Table TEMP 2.2.1. Temporary assurances effected under Section 6370) of 
the ICTA 1988 (i.e. in conjunction with personal pensions), females, 199194, 
all data: actual deaths and ratios of actual deaths to those expected using the 

AF80 table. 

Age group Actual deaths l00AIE IOOAIE 
(nearest ages) 1991-94 1991-94 1989-90 

Duration 0 
All ages 

Durations 1-4 
All ages 

Durations 5 and over 
All ages 3 

' Ratio based on fewer then 10 actual 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  1991-94  

The first part of this report contains analyses of the mortality of immediate 
annuitants over the quadrennium 199194. This is followed by commentaries 
on the experience of holders of retirement annuity contracts written under 
Chapter Ill of Part XIV of the ICTA 1988 and of personal pension policies 
issued under Chapter IV of Part XIV of the same Act. There is then a discussion 
as to which experience should bc used as a basis for standard tables. The linal 
part of the report, on pp 52'to 64, contains all the tables referred to in the 
earlier parts. 

A good spread of offices has for many years contributed to both the immedi- 
ate annuitant and the retirement annuitant investigations. When comparing the 
results for 1991-94 with those of earlier quadrennia it should be remembered 
that a handful of substantial contributors have not been able to contribute 
data for each year of the quadrennium. Nevertheless, the pattern of the results 
year by year over the quadrennium does not appear to be affected by the 
presence or absence in the experience of data from particular offices. 

The number of offices contributing to the personal pension investigation is 
much smaller. The investigation started in 1989 and, apart from two offices 
who contributed for the first year only, the list of offices participating has 
been constant throughout. 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. 

l .  M A L E  I h l M E D l A T E  A N N U I T A N T S  

Tables ANN l .  la and ANN 1. I b show the experiences for 1991-94. on the basis 
of lives and amounts respectively, using as a comparison basis the projected 
rates for calendar year 2010 from the IM80 table. Comparisons for 1983-86 
and 1987-90 are also shown. 

Between 1983-86 and 1987-90, a t  durations I and over, there was some 
improvement in overall mortality. However, this was not consistent as between 
lives and amounts, neither was it consistent through the individual age groups. 
Between 1987-90 and 1991-94, in contrast, there has been a consistent fall in 
the level of mortality recorded. A similar fall occurred on both a lives and an 
amounts basis and the fall was seen in practically every age group. The fall 
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was greatest at the younger ages, which is consistent with the pattern found 
among life office pensioners. It should be noted that at ages up to 80 on an 
amounts basis, and up to 75 on a lives basis, the experience was below that 
forecast for year 2010 in the IM80 table. 

The experience at duration 0 is consistent with that at durations I and over. It 
is worth noting that in almost all age groups the actual deaths on a lives basis are 
less than the number expected using the rates forecast for the year 2010. This 
indicates that if it is desired to allow for further improvement the use of rates 
applicable to a calendar year beyond 2010 may be necessary. 

Table ANN 1.2 compares the experience at durations 1 and over on the basis 
of lives with that expected for the relevant calendar year according to the IM80 
projected table. This shows a consistent fall in the level of mortality recorded 
over the years 1990 to 1994, following a number of years of relatively stable 
experience. As hinted earlier above, this could be influenced in part by the 
mix of offices contributing data, but deeper investigation shows that this is 
unlikely to be the full explanation. The experience rates do appear to be diver- 
ging further from the projections underlying the IM80 table. particularly in the 
younger age groups. Care should be taken to ensure that any tables actually 
used are appropriate for the purpose in hand. 

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 
the projected rates for calendar year 2010 from the IF80 table. Corresponding 
figures for 1983-86 and 1987-90 are also shown. 

At durations I and over improvements in the level of mortality experienced 
between 1987-90 and 1991-94 have been largely below age 80 on a lives 
basis. Above this age the experience has been relatively stable. This pattern, 
showing greater improvement at the younger end of the age range, seems to 
be appearing in a number of experiences covering elderly lives. At ages below 
75 the mortality 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 at these ages are relatively small so too much should not be read into 
this. It is perhaps worthy of note, however, that the mortality recorded on an 
amounts basis at ages 66 to 80 in 1991-94 is less than that expected on the 
projected rates for calendar year 2010. 

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. 
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Table ANN 2.2 compares the experience at durations 1 and over on a lives 
basis with that expected fi>r the relevant calendar year according to the IF80 
table. As is the case in the male experience, it looks as though there has been 
considerable improvement over that built into the IF80 table over the years 
1991-94 following several years of stability. As was noted in the last report on 
these experiences (C.M.I.R. 14), for some years the recorded experience over 
most age groups has been running below that projected in the IF80 table. 

3. 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 male holders of retirement annuity contracts in 1991-94 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 AM80 table. The 'in payment' mortality is compared against the 
projected ultimate rates for the calendar year 2010 from the 1M80 table. The 
combined experience of the in deferment policies and the in payment policies, 
compared with the projected ultimate rates for calendar year 2010 from the 
IM80 table, is shown in Tatde ANN 3.2. Comparative figures for 1983-86 and 
1987-90 are also shown. In addition, for 1991-94 only, there is a comparison 
against the projected rates for 1992 from the IM80 table. 

From Table ANN 3.la it can be seen that for the in deferment section the 
strong improvement in mortality at  all ages noted between 1983-86 and 
1987-90, has not been maintained. Such improvement as there has been is 
mainly confined to the age groups 46 to 65. Below age 60 the mortality experi- 
ence is not dissimilar to that for assured lives. However, at ages over 60 the 
retirement annuitant policyholders experience much lighter mortality than 
assured lives indicating that the less healthy lives have almost certainly trans- 
ferred to the in payment section. 

In Table ANN 3.lb i t  can clearly be seen that the mortality suffered by the 
retirees at the younger ages is extremely heavy. This confirms the view from 
the previous paragraph that at 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, at those ages 
in 1991-94, the mortality recorded was generally close to that projected for 
calendar year 2010 in the IM80 table. 

The combined experience (Table ANN 3.2) shows some interesting features. 
Combining the in deferment and in payment sections suppresses the effect of 
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selective early retirement and gives a smooth progression of the IOOA/E ratios 
through the age range. It should be noted that, in all age groups except one, the 
mortality recorded was below that projected for the calendar year 1992 in the 
IM80 table. For almost all age groups over age 50, it is very close to, but just 
below, that projected for calendar year 2010 in the same table. 

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 1991-94 
is shown in Tables ANN 4.la and ANN 4.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 rates for the calendar year 2010 from the IF80 table. The combined 
experience of the in deferment and the in payment policies, compared with the 
projected ultimate rates for the calendar year 2010 from the IF80 table, is shown 
in Table ANN 4.2. Comparative figures for 1983-86 and 1987-90 are also 
shown. In addition, for 1991-94 only, there is a comparison against the pro- 
jected rates for 1992 from the IF80 table. 

From Table ANN 4.123 it can be seen that for the in deferment section there 
has been some small improvement in the mortality experienced at ages up to 40 
and a slightly greater improvement at ages over 55. At ages up to 55 the experi- 
ence is fairly similar to that of female assured lives at policy durations 2 and 
over. Above age 55 the in deferment retirement annuity experience is, however, 
much lighter, suggesting that, as in the male experience, the less healthy lives 
have almost certainly transferred to the in payment section. 

From Table ANN 4.1 bi t  can be seen that the mortality suffered by the young 
retirees is very heavy. This bears out the view that those retiring early will be the 
less healthy lives. 

Overall there has been no improvement between 1987-90 and 1991-94 in the 
level of mortality experienced in the in payment section. Inspection of the 
individual age groups reveals a fairly consistent pattern throughout the range. 
Nevertheless, in 1991-94 at all ages above 65, the mortality of female retirement 
annuitants is generally below that of female immediate annuitants. Even so, the 
projected rates for calendar year 2010 from the IF80 table still contain a margin 
for future improvement. 

The combined experience (Table ANN 4.2) shows slightly different character- 
istics to the males. As was also noted in the 1987-90 quadrennium, the 100A/E 
ratios against IF80 C10 for 1991-94 tend to fall with advancing age suggesting 
that the underlying shape of the IF80 curve may no longer be applicable to 
female retirement annuitants. 
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The above is confirmed by the comparison against the projected rates for 
1992 from the IF80 table shown in Table ANN 4.2. It should also be noted 
that on this basis the 100A/E ratios for almost all age groups above age 55 
were less than 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 5.1 b for policies in payment and in deferment respectively. 
The in deferment mortality is compared against the ultimate rates from the 
AM80 table. The in payment mortality is compared against the projected 
ultimate rates for calendar year 2010 from the 1M80 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. 

In the in payment section (Table ANN 5.lb) the mortality recorded is well 
below that of retirement annuitants in payment although the pattern, with 
relatively heavy mortality at the younger ages, is very similar. Personal pensions 
were introduced only in 1988, so the policies studied will all still be of short 
duration. Too much should therefore not be read into the experience as 
recorded so far; several factors could be operating which may influence the 
experience in these early years. 

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. 

Table ANN 6.la shows that the in deferment mortality experienced by per- 
sonal pension contract holders is lighter than that observed among retirement 
annuity contract holders. The shape of the mortality curve is, however, the 
same. 

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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7. S T A N D A R D  T A B L E S  

Consideration of the special characteristics of the three groups of annuitants 
covered by this report raises the question as to which should he used as the 
basis for future standard tables. Table ANN 7 shows the exposed to risk and 
deaths for the immediate annuitant and the in payment section of the retirement 
annuitant and personal pension investigations. 

Traditionally, standard tables have been based on the experience of immedi- 
ate annuitants. As can be seen from the table above, for males, in terms of the 
exposed to risk, this is now the smallest investigation. It is also heavily skewed 
towards the upper end of the age range, the median being approximately 80. 
This explains the high crude death rate. Although there is a good number of 
deaths, only a very small proportion, less than ten per cent, is at ages up to 
75, which is where most of the mortality improvement appears to be taking 
place. The retirement annuity investigation is substantially larger, both in 
terms of exposed to risk and deaths. It is also on average much younger, the 
median age for the exposed to risk being approximately 70. Holders of 
retirement annuity policies are now, however, a closed class, although the 
population receiving annuities will continue to be fed by new retirees for 
some time to come. 

As personal pensions have only been available since 1988, it follows that, in 
1991-94, the average time for which a policyholder will have drawn a pension is 
short. This means that while the exposure is greater than that in the immediate 
annuitant investigation it is mainly concentrated at  the younger ages, over 90% 
of the exposure being at ages up to 70. This explains the small number of deaths 
and low crude death rate. 

The arguments above relate equally to the female investigations. However, 
different factors may be operating among the female immediate annuitant 
and retirement annuitant populations from those noted in the corresponding 
male populations. The average age of the female immediate annuitants is 
higher than that of their male counterparts, the median age in the exposure 
being about 83, with more than 90% of the deaths occurring at ages over 80. 
The experience, however, is a large one, considerably larger in terms of 
deaths than the female retirement annuitant population. 

The latter is growing rapidly and has a much younger age distribution, con- 
siderably younger on average than their male counterparts. This probably 
reflects the fact that it is only in relatively recent years that significant numbers 
of women have been in business on their own behalf and have taken out retire- 
ment annuity contracts. It will therefore be a while before these women come to 
retire and the retirement annuitant population fully matures. 
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The question remains, therefore, as to whether standard tables should con- 
tinue to be based only on the immediate annuitant experiences or whether a 
switch to using the retirement annuitant experiences would be appropriate, 
the personal pensioner population having few deaths and being too immature 
to provide a sensible basis for a standard. 
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Table ANN I.la. Immediate annuitants, males, lives, 1991-94: actual deaths 
and ratios of actual deaths to those expected using the projected rates for 

calendar year 2010 from the IM80 table. 

Age group Actual deaths IOOAIE IOOAIE IOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
61-70 
71-75 
76-80 
81-85 
86-90 

61-90 

Durations I and over 
61-65 
66-70 
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Table ANN 1.lb. Immediate annuitants, males, amounts, 1991-94: actual 
deaths and ratios of actual deaths to those expected using the projected 

rates for calendar year 2010 from the IM80 table. 

Age group Actual deaths IOOA/E IOOA/E lOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

(£000 pa) 

Duration 0 
61-70 
71-75 
76-80 
81-85 
86-90 

61-90 

Durations I and over 
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91-95 
96-100 

61-100 



Table ANN 1.2. Immediate annuitants, males, durations I and over, lives, 1983-94: actual deaths for 
individual years expressed as a percentage of those expected using the projected rates for the relevant 3 

calendar year from the IM80 table. rr 

% 
2 

Age group 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 5 -. 
(nearest ages) G 

61-65 200 161 133' 132' 130' 166' 110' 71' 38' 140' 89' 
% 

0' c 
66-70 95 85 126 116 93 122 110 88 72 82 60 

62 2 71-75 88 94 97 94 97 89 123 99 98 83 62 65 m 
76-80 88 107 102 105 I I Z  109 99 106 104 87 100 80 
81-85 107 100 113 102 107 106 104 110 103 91 85 88 2 
86-90 101 94 119 108 95 108 100 91 101 90 91 

94 2 91-95 103 98 104 105 86 80 106 109 102 122 101 86 
96-100 91 110 65 136 96 91 103 125 84 98 99 120 -. 
61-100 98 100 108 105 102 102 104 104 100 94 90 

'Ratio based on fewer than 10 actual deaths. 
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Table ANN 2.la. Immediate annuitants, females, lives, 1991-94: actual 
deaths and ratios of actual deaths to those expected using the projected rates 

for calendar year 2010 from the IF80 table. 

Age group Actual deaths IOOAiE l00AiE IOOAiE 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Duration 0 
71-75 
76-80 
81-85 
86-90 
91-95 
96-100 

71-100 

Durations 1 and over 
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 2.1 b. Immediate annuitants, females, amounts, 1991-94: actual 
deaths and ratios of actual deaths to those expected using the projected rates 

for calendar year 2010 from the IF80 table. 

Age group Actual deaths IOOA/E IOOAIE IOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

(£000 pa) 

Duration 0 
71-75 
76-80 
81-85 
86-90 
91-95 
96-100 

71-100 

Durations I and over 
61-65 



% 

Table ANN 2.2. Immediate annuitants, females, durations 1 and over, lives, 1983-94: actual deaths for $ 
individual years expressed as a percentage of those expected using the projected rates for the relevant calendar 2 

year from the IF80 table. 3 
5 

Age group 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1 9 9 4 g .  
(nearest ages) G 

61-65 123' 115' 218 136' 216' 29' 206' 189' 1 1 8 '  IW' 67' 
2 53' 2 

66-70 113 100 95 106 111 109 114 91 148 82 106 123' 2. 
71-75 107 100 120 93 96 92 105 112 I05 87 99 96 .? 
76-80 99 95 94 87 84 109 86 95 94 93 68 91 2 
81-85 103 I01 96 l08 94 97 101 101 107 84 90 103 5 
86-90 111 91 108 101 97 94 96 103 98 104 81 79 3 

91-95 112 98 113 100 107 95 98 91 96 96 101 94 i?. 
96-100 116 106 105 108 95 106 110 100 98 103 92 92 9 

~U 

5 
61-100 108 97 I05 101 97 98 99 99 99 96 90 91 g 

'Ratio b a d  on fewer than 10 actual deaths. 
% 
6 
5 
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Table ANN 3.la. Retirement annuity policies in deferment, males, 1991-94: 
actual deaths and ratios of actual deaths to those expected using the 

ultimate rates from the AM80 table. 

Age group Actual deaths l00A/E l 00AIE l00A/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Table ANN 3.lb. R~tirement annuity policies in course of payment, males, 
1991-94: actual deaths and ratios of actual deaths to those expected using 

the ultimate rates for the calendar year 2010 from the IM80 table. 

Age group Actual deaths IOOA/E IOOA/E 100A/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

Ratio based on fewer than 10 actual deaths 
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Table ANN 3.2. Retirement annuity policies, in deferment and in payment 
combined, males, 1991-94: actual deaths and ratios of actual deaths to those 
expected using the ultimate rates from the 1M80 table for the calendar years 

1992 and 2010. 

Agc group Actual deathsV l00AIE l00A/E l00A/E l00A/E 
(nearest ages) 1991-94 1991-94 1991-94 1987-90 1983-86 

C1992 C20 10 C2010 C20 10 

v Includes deaths among retirees at ages below 50. 
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Table ANN 4.la. Retirement annuity policies in deferment, females, 1991- 
94: actual deaths and ratios of actual deaths to those expected using the 

ultimate rates from the AF80 table. 

Age group Actual deaths l00A/E l00A/E lOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

21-30 9 71' 51 94' 
31-35 22 82 86 104 
36-40 46 78 81 101 
41-45 122 8 1 78 85 
46-50 27 1 90 75 100 
51-55 357 78 78 76 
56-60 412 65 82 85 
61-65 283 65 72 79 
66-70 1 16 58 59 66 
71-75 3 1 56 66 101 

21-75 1,669 72 76 84 

' Ratio based on fewer than 10 actual deaths 

Table ANN 4.Ib. Retirement annuity policies in course of payment, females, 
1991-94: actual deaths and ratios of actual deaths to those expected using the 

ultimate rates for calendar year 2010 from the IF80 table. 

Age P O ~ P  Actwill deaths lOOA/E l00AIE IOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

' Ratio based an fewer than 10 actual deaths. 
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Table ANN 4.2. Retirement annuity policies, in deferment and in payment 
combined, females, 1991-94: actual deaths and ratios of actual deaths to 

those expected using the ultimate rates for the calendar years 1992 and 2010 
from the IF80 table. 

Age group Actual l00A/E l00AIE l00AIE l00A/E 
(ncarcst ages) deathsp 1991-94 1991-94 1987-90 1983-86 

1991-94 C 1992 C20 10 C2010 C2010 

' Ratio based on Cewcr than 10 actual deaths. 
Includes deaths among relirees a1 ages below 50 
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Table ANN 5. la. Personal pension policies in deferment, 
males,1991-94: actual deaths and ratios of actual deaths to 

those expected using the AM80 table. 

Age group 
(nearest ages) 

Actual deaths IOOAjE 
1991-94 1991-94 

Table ANN 5.lb. Personal pension policies in payment, males, 
1991-94: actual deaths and ratios of actual deaths to those 

expected using the ultimate rates for calendar year 2010 from 
the IM80 table. 

Age group Actual deaths 100AjE IOOA/E 
(nearest ages) 1991-94 1991-94 1989-90 
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Table ANN 6 . h  Personal pension policies in deferment, 
females, 1991-94: actual deaths and ratios of actual deaths to 
those expected using the ultimate rates from the AF80 table. 

Age group Aclual deaths IOOA/E lOOA/E 
(nearest ages) 1991-94 1991-94 1989-90 

'Ratio based on fewer thnn 10 imual dcaths 

Table ANN 6.lb. Personal pension policies in payment, 
females, 1991-94: actual deaths and ratios of actual deaths to 
those expected using the ultimate rates for calendar year 2010 

from the IF80 table. 

Age group Actual deaths lOOA/E l00AIE 
(nearest ages) 1991-94 1991-94 1989-90 

' Ratio based on fewer than 10 actual draths. 
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Table ANN 7. Immediate annuitants (lives), retirement annuitants and 
personal pensioners. 

Exposed to risk and deaths over recent quadrennia. 

Males 
Immediate annuitants 

Exposed to risk (000) 
Deaths 
Crudc death rate 

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

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

Females 
Immediate annuitants 

Exposed to risk (000) 
Deaths 
Crude death rate 

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

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

'Investigation started 1st January 1989. 



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  
C R O U P  P E N S I O N  S C H E M E S  1 9 9 1 - 9 4  

This report contains commentaries on the experience recorded over l99 1-94 for 
male and female pensioners, and for widows and widowers of pensioners. As 
has always heen the case in the C.M.I. investigations the pensioners concerned 
are those covered by schemes under which the benefits are insured through life 
offices. The database does not currently include pensioners who are members of 
self administered schemes. The tables supporting the text can he found on pp 71 
to 82. 

When comparing results for the quadrennium 1991-94 with those for earlier 
quadrennia, it should he 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 1991-94 quadrennium and 
that two offices which, in the past, have always provided data were unable to 
contribute a t  all. 

The experiences, both male and female, are large. With such large experiences 
it is surprising how much variation there is in the mortality recorded from year 
to year. A certain amount of volatility is to be expected with amounts data, hut 
the same phenomenon is also present in the lives experience. This is not new; it is 
a long standing feature of the investigation. It cannot depend on the mix of 
offices contributing in any particular year since, as previously observed, this 
has been relatively stable. Further investigation shows that the phenomenon 
is reflected over most of the contributing offices. It seems that the mortality 
experience of older people varies from year to year more than that of those in 
the younger age groupings. 

It is also worth considering the structure of the investigation. 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 proportion of healthy 
lives have heen retiring early. This could have two effects. Firstly, the mortality 
experienced by early retirees would he expected to improve relative to that of 
normal retirees. There is some evidence that this may he 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 

65 
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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, in fact, being left with a normal experience containing a select body of 
lives which exhibit 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 be given to all these factors when relying on the results 
from the experiences to select a basis for use in connection with any individual 
portfolio. 

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

Tables PEN l . la ,  PEN 1.2a and PEN 1.3a give the experience for the quadren- 
nium 1991-94 on the basis of lives for, respectively, normal retirements, early 
retirements and all retirements combined. Tables PEN I.lb, PEN 1.2b and 
PEN 1.3h 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 PMA8O table. A comparison of the actual experience for 
normal retirements year by year, on an amounts basis, against the projected 
rates for the corresponding year from the PMA80 table can be found in 
Table PEN 1.4. Tables PEN I S a  and PEN 1.5b show the size of the experiences 
together with the average pensions in payment. 

From tables PEN l . l a  and PEN l . l b  it can be seen that the fall in levels of 
male pensioner mortality, noted over previous quadrennia, has continued. 
However, closer inspection reveals that in 1991-94 the most significant 
improvements have been concentrated at  ages below 80. A continuing feature 
of the experience which can clearly he 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 the 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. 

It should be noted that, in 1991-94 in the amounts experience, in all age 
groups but one up to age 85 the actual deaths were 100% or less of those 
expected on PMA8OCtO and that for all ages combined 100A/E on the same 
basis was 98. This indicates that, if the PMARO table is used for valuation or  
pricing, then a projection period ending beyond 2010 may he appropriate for 
use in practice. Just how far the amounts experience has moved from the 
projections introduced with the PMA80 table can be seen in Table PEN 1.4, 
where the actual deaths year by year are compared with those expected using 
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the relevant projected rates. Although the ratios do not run smoothly, the 
overall trend can clearly be seen, as can the relatively greater than projected 
improvement a t  the younger ages. It was noted in the report on the 1987-90 
experiences that the lives experience had been more or less as projected. Over 
1991-94 this has changed and the mortality rates for lives are now falling 
below those expected using the projections published with the lives table. 
Bearing in mind such mortality improvements are continuing to occur, the 
Committee has produced proposed new base tables for pensioners (see pp 113 
to 141). 

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 
pensioners retiring at or  after the normal age; the difference is greatest at the 
younger ages and tails off, becoming negative in the lives experience above 
age 80. This pattern has been consistent over a number of quadrennia, and 
the size of the differential has been remarkably steady over time. With an 
increasing number of healthy retirees in the early retirement exposed to risk, 
we might expect the differential to fall, but there is so far little evidence of 
this except in the age groups up to age 60. The gap between the experience as 
measured by lives and amounts, observed among normal and late retirees, is 
present here also and is of a similar size. 

Tables PEN 1.3a and PEN 1.3b (lives and amounts respectively) give the 
experience for all pensioners combined. It is salutary to note that, at ages 
over 65, on an amounts basis, the observed rates have already virtually fallen 
to those projected for the calendar year 2010 on the PMASO table. The 
amounts experience has also been compared in the Bureau with the pro- 
jected rates for 1992 from the PCMA8O table, the base rates for which were 
published in C.M.I .R.  13 (comparisons not shown); at all but the highest ages 
the actual experience is well below the projection, particularly so at the younger 
ages. 

Tables PEN 1 .Sa and PEN 1.5b show the size of the data, on a normal retire- 
ments and an early retirements basis respectively, together with average pensions 
per annum. A long standing feature is the substantial rise in the amount of 
average pensions, quadrennium by quadrennium. This reflects not only inflation 
(pre and post retirement) but also the increasing maturity of funds. Average 
pensions 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. 
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2. F E M A L E  P E N S I O N E R S  

Tables PEN 2.la, PEN 2.2a and PEN 2.3a respectively, give the experience for 
the quadrennium 1991-94 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 basis the projected mortality rates for the calendar 
year 2010 from the PFA80 table. A comparison of the actual experience year 
by year on an amounts basis, against the projected rates for the corresponding 
year, can be found in Table PEN 2.4. Tables PEN 2.5a and PEN 2.5b show the 
size of the experiences together with the average pensions in payment. 

In Tables PEN 2.la and PEN 2.lb it can he seen that the improvement in 
mortality among those retiring at or  above the normal age, which was noted 
over earlier quadrennia, has continued into the current quadrennium. However, 
on both a lives and an amounts basis, the projected rates for calendar year 2010 
still contain a margin for future improvement in mortality over current levels. The 
gap between the level of mortality recorded on a lives basis and the level recorded 
on an amounts basis, noted in the male experience, is present in the female experi- 
ence also. It is much smaller among the females than among the males. 

The experience, on an amounts basis, measured against the projected rates 
year by year, shown in Table PEN 2.4, indicates that, overall, the projections 
issued with the PFA80 table are not unreasonable. Looked at  age group by 
age group the experience is more volatile and it is difficult to identify persistent 
trends. On a lives basis using the PFLEO table, the experience over the quadren- 
nium was virtually 100 per cent of projection. However, it was a quadrennium 
of two halves, the mortality in 1991 and 1992 being in excess of that expected for 
those years and that for 1993 and 1994 being lighter than projected. The lighter 
than projected mortality has continued into 1995, the last year for which results 
were available at the time of writing. 

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 70's or  so. As is the case with normal retirees, the gap between the experi- 
ence on a lives basis and the experience on an amounts basis is smaller than the 
corresponding gap recorded in the male experience. 

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 
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expected, between that of the normal and late retirees and the early retirees. On 
both a lives and an amounts basis i t  is well above that projected for the calendar 
year 2010 in the PFABO table. When compared against the projected rates for 
the quadrennium from the PCFA80 comhined pensioners tahle (comparisons 
not shown) the experience for all ages combined shows the actual deaths, on 
an amounts basis, were 100% of those expected. However, the rates in the 
PCFA80 tahle do not reflect the experience age by age, being too low for ages 
66 to 75 and too high elsewhere. 

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 2.5h, both of which also give average pensions. As was seen in the 
male experience, average pensions have continued the rise over time, as was 
noted in earlier quadrennia. They are, however, considerably lower on average 
than those payable to their male counterparts. This almost certainly reflects the 
lower average salaries earned by women and a shorter than average period of 
qualifying service. Following the established pattern, average pensions paid 
to the normal and late 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 generally 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 1991-94 on the basis of lives and amounts 
respectively. Comparisons are shown on two bases, WAX0 and PFABO. In 
each case the projected rates for calendar year 2010 are used. 

As can be seen from the tables, the mortality experienced by this group con- 
tinues to improve, although the improvement is mainly confined to the age 
groups over 70. For all ages comhined, 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. The excess, however, is 
distinctly age related. For ages 56 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. 
This indicates that while there is still some degree of leeway in PFABO for this 
group as a whole, care should be exercised if the portfolio is heavily weighted 
towards the older ages. 

The comparisons against WA80 indicate that the rates in the standard table 
at the upper ages are far too heavy. They show somewhat more clearly the 
differential improvement of the younger and older age groups. The shape of 
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the underlying curve clearly does not reflect current experience and the table 
now contains no margin for future improvement. 

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

The experience for widowers is shown in Tables PEN 3.2a and PEN 3.2b utilising 
the projected rates for the calendar year 2010 from the PMA8O table as a com- 
parison basis. It is still very limited with only 100 deaths in total. The apparent 
deterioration of the experience over the quadrennium 1987-90 looks to have 
been reversed. On a lives basis there seems to have been some improvement in 
almost all age groups. The amounts figure shows no clear pattern, 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. 



The Mortality of Pensioners in insured Group Pension Schemes 1991-94 7 1 

Table PEN l .  la. Pensioners, males, normal retirements, lives, 1991-94: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2010 from the PMA80 table. 

Age group Actual deaths IOOA/E lOOA/E lOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

' Ratio based on fewer than 10 actual deaths 

Table PEN l.lb. Pensioners, males, normal retirements, amounts, 1991-94: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2010 from the PMARO table. 

Age group Actual deaths l00A/E lOOA/E l00AjE 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

(£000 pa) 
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Table PEN 1.2a. Pensioners, males, early retirements, lives, 1991-94: actual 
deaths and ratios of actual deaths to those expected using the projected rates 

for calendar year 2010 from the PMABO table. 

Age group Actual deaths IOOA/E IOOA/E IOOA/E Ratio 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 Early/Nomal' 

51-100 22,309 135 155 180 1.14 

'Ratio of IOOA/E for early retirements to 100A/E for normal retirements 1991-94. 

Table PEN 1.2b. Pensioners, males, early retirements, amounts, 1991-94: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2010 from the PMABO table. 

Age group Actual deaths IOOAlE lWA/E 100AlE Ratio 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 Early/Normal' 

(£000 pa) 

'Ratio of IOOA/E for early retirements to IOOA/E for normal retiremenis 1991-94, 
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Table PEN 1.3a. Pensioners, males, normal and early retirements combined, 
lives, 1991-94: actual deaths and ratios of actual deaths to those expected 

using the projected rates for calendar year 2010 from the PMA80 table. 

Age group Actual deaths 100A/E IOOA/E IOOA/E 
(nearest ages) 199 1-94 1991-94 1987-90 1983-86 

Table PEN 1.3b. Pensioners, males, normal and early retirements combined, 
amounts, 1991-94: actual deaths and ratios of actual deaths to those 

expected using the projected rates for calendar year 2010 from the 
PMA80 table. 

Age group Actual deaths lOOA/E lOOA/E l00AIE 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

(fa00 p) 



Table PEN 1.4. Pensioners, males, normal retirements, amounts 1983-94: actual deaths for individual 
years expressed as a percentage of those expected using the projected rates for the relevant calendar year 

from the PMA8O table. 

Agc group 1983 
(nearest ages) 

61-65 94 
66-70 94 
71-75 9 1 
76-80 101 
81-85 103 
86-90 107 

loo+ 
96-100 

61-100 97' 

'Axes 91 and over. 
'All ages. 
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Table PEN 1.5a. Pensioners, males, normal retirements, 1991-94: 
exposed to risk, deaths and average pensions. 

Table PEN 1.5b. Pensioners, males, early retirements, 1991-94: 
exposed to risk, deaths and average pensions. 

Exposed to Risk 

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

Exposed to Risk 

Deaths 

Lives Amounts Average 
(£000 pa) Pension ( £ p )  

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

Deaths 

Lives Amounts Average 
(£000 pa) Pension (£p=) 
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Table PEN 2.la. Pensioners, females, normal retirements, lives, 1991-94: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2010 from the PFA80 table. 

Age group Actual deaths IOOA/E IOOA/E IOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

' Ratio based on fewer than 10 actual deaths 

Table PEN 2.lb. Pensioners, females, normal retirements, amounts, 1991-94: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2010 from the PFA80 table. 

Age group Actual deaths IOOAIE IOOAIE lOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

(£000 pa) 
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Table PEN 2.2a. Pensioners, females, early retirements, lives, 1991-94: actual 
deaths and ratios of actual deaths to those expected using the projected rates 

for calendar year 2010 from the PFA80 table. 

Age group Actual deaths IOOA/E IOOA/E I00A/E Ratio 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 EarlylNormal' 

'Ratio of IOOA/E for early retirements to IOOA/E for normal retirements 1991-94. 
" Ratio based on fewer than 10 actual deaths. 

Table PEN 2.2b. Pensioners, females, early retirements, amounts, 1991-94: 
actual deaths and ratios of actual deaths to those expected using the 

projected rates for calendar year 2010 from the PFA80 table. 
- 

Age group Actual deaths l00AIE IOOA/E 100A/E Ratio 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 Early/Nomal' 

(£000 pa) 

'Ratio of IOOA/E for early retirements to IOOA/E for normal retirements 1991-94 
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Table PEN 2.3a. Pensioners, females, normal and early retirements 
combined, lives, 1991-94: actual deaths and ratios of actual deaths to 

those expected using the projected rates for calendar year 2010 from the 
PFA80 table. 

Agc group Actual deaths l00A/E IOOA/E l00A/E 
(nei~rest ages) 1991-94 1991-94 1987-90 1983-86 

Table PEN 2.3b. Pensioners, females, normal and early retirements 
combined, amounts, 1991-94: actual deaths and ratios of actual deaths to 
those expected using the projected rates for calendar year 2010 from the 

PFA80 table. 

Age group Actual deaths IOOAIE l 00A/E 
(nearest ages) 1991-94 1991-94 1987-90 

(£000 pa) 

51-55 86 400 339 
56-60 221 203 159 
61-65 892 155 176 
66-70 1.268 126 140 



Table PEN 2.4. Pensioners, females, normal retirements, amounts 1983-94: actual deaths for individual 
years expressed as a ratio of those expected using the projected rates from the relevant calendar year from 

the PFA80 table. 

Age group 
(nearest ages) 

61-65 
66-70 
71-75 
76-80 
81-85 
86-90 

96-100 

61-100 

+ Ages 91 and over. 
'All ages. 
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Table PEN 2.5a. Pensioners, females, normal retirements, 1991-94: 
exposed to risk, deaths and average pensions. 

Exposed to Risk 

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

Deaths 

Lives Amounts Average 
(£000 pa) Pension (fpa) 

Table PEN 2.5b. Pensioners, females, early retirements, 1991-94: 
exposed to risk, deaths and average pensions. 

Exposed to Risk 

Age group Lives Amounts Average 
(nearest ages) (£000 pa) Pension (fpa: 

Deaths 

Lives Amounts Average 
(£000 pa) Pension (fpa) 
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Table PEN 3.la. Widows, lives, 1991-94: actual deaths and ratios of 
actual deaths to those expected using the projected rates for 
calendar 2010 from the WAS0 table and the PFA80 table. 

Age group Actual deaths 100 A/E by WA80 C10 100A/E by PFA80 C l 0  
(nearest ages) 1991-94 

1991-94 1987-90 1983-86 1991-94 1987-90 1983-86 

' Retio based on fewer thin l0 actual deaths. 

Table PEN 3 . l b .  Widows, amounts, 1991-94: actual deaths and ratios of 
actual deaths to those expected using the projected rates for calendar 2010 

from the WAS0 table and the PFA80 table. 

Age group Actual deaths 100 A/E by WA80 C l 0  100A/E by PFA80 C10 
(nearest ages) 1991-94 

(f000pa) 1991-94 1987-90 1983-86 1991-94 1987-90 1983-86 
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Table PEN 3.2a. Widowers, lives, 1991-94: actual deaths and ratios of 
actual deaths to those expected using the projected rates for calendar 

year 2010 from the PMASO table. 

Ace W ~ P  Actual daths 100A/E IOOA/E lOOA/E 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

' Ratio based on fewer than 10 actual deaths 

Table PEN 3.2b. Widowers, amounts, 1991-94: actual deaths and ratios of 
actual deaths to those expected using the projected rates for calendar year 

2010 from the PMA80 table. 

Age group Actual deaths lOOA/E IOOA/E IOOAIE 
(nearest ages) 1991-94 1991-94 1987-90 1983-86 

(£WO pal 



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 1 - 1 9 9 4  

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 1991- 
94 is, therefore, the first to cover data for a full quadrennium. The offices which 
contribute data split by smoking status form a subset of all the contributing 
offices. Over 1991-94 a total of nine offices contributed data to the permanent, 
single life experience, although not all contributed for each year of the quadren- 
nium. This compares with six offices for the corresponding 1988-90 experience. 
In the temporary assurance experience seventeen offices contributed at some 
time during the period 1991-94, compared to nine during the period 1988- 
90. For 1991-94, data is available for the first time from five offices in respect 
of holders of joint life first death policies. 

It is extremely encouraging that a number of new contributing offices have been 
able to submit data for this particular investigation. The more offices who contri- 
bute the greater the credibility of the results, both in statistical terms and as 
reflecting the industry as a whole. As always, further contributors will he most 
welcome and will help to enhance the validity and credibility of the results. 

The categorisation of the data into 'smoker' and 'non-smoker' is linked primar- 
ily to the terms upon which the policies were issued. 'Non-smokers'are those where 
preferential terms have been offered on account of their non-smoking 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 but the most 
frequent requirement appears to be that the proposer has not smoked cigarettes 
for at least twelve months prior to the date of the proposal. For 'smokers' there 
is no information on the number of cigarettes smoked. 

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

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

I. 1 Permanent assurances 
The exposed to risk over the quadrennium was 473,454 in the smoker category 
and 1,358,771 in the non-smoker category, a ratio of 2.9 to 1 in favour of 
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non-smokers compared with a ratio of 2.2 to 1 in the last report. 'Combined' 
figures have been omitted from this report as the changed distribution between 
the component parts could make such comparisons misleading. 

The experience is shown in Table SMOK 1.1. The comparison basis is the 
AM80 table. At duration 1 and at durations 2 and over the pattern of the 
results and the size of the Excess Mortality lndex is very similar to that 
found in 1988-90. There does not appear to be the improvement in mortality 
between 1988-90 and 1991-94 among the smoker and non-smoker lives 
which has been observed in the main combined assured lives experiences 
between 1987-90 and 1991-94 reported on earlier (see pp I to 33). This 
may partly be explained by the increasing average duration of the policies 
in force in the smoker and non-smoker investigation, compared to a more 
stable durational distribution in the combined investigation. It could also 
be partly due to the different mix of offices in the smoker and non-smoker 
investigation. It may also be the case that the improvement in the aggregate 
mortality of all insured lives is due, in part, to the reduced proportion of lives 
who smoke. 

At duration 0 the smoker mortality experience is much heavier, and the non- 
smoker experience much lighter, than was recorded in 1988-90. At other 
durations there has been relatively little change in the overall levels of mortality 
for the two groups. 

1.2 Tenlporurll; assurunces 
The exposed to risk for smokers was 225,220 and for non-smokers was 
1,057,648 a ratio of 4.7 to l .  Both of these amounts have increased substantially 
over those reported for the 1988-90 experience. The results for 1991-94 are 
shown in Table SMOK 1.2. The comparison basis is the TM80 table. The 
differential mortality between smokers and non-smokers, as measured by the 
Excess Mortality Index, is much greater in 1991-94 than was recorded in 
1988-90. The experiences are, of course, not directly con~parable, as the mix 
of offices included in each is very different. For this class of business the 
Excess Mortality lndex exhibits a quite different pattern by duration to that 
shown for permanent assurances. 

1.3 Joint /feefirs/ deurh ussarances 
This is now a substantial experience with 199,916 in the 'smoker'exposed to risk 
and 680,360 in the 'non-smoker' exposed to risk. In 1988-90 there was no data 
in this category. The experience is shown in Table SMOK 1.3. The comparison 
basis is the AM80 table. 
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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 Perrnunent ussurances 
The exposed to risk in the smoker category was 284,229 with 1,067,012 in the 
non-smoker category. This is a ratio of 3.8 to 1 in favour of non-smokers 
compared with a corresponding ratio of 3.2 to 1 in 1988-90. The experience 
is shown in Table SMOK 2.1. The conlparison basis is the AF80 table. 

The pattern overall is very similar to that observed in 1988-90 and corre- 
sponds with the findings in respect of the male permanent experience. There 
is little difference, at duration 0 and at durations 2 and over, between the 
level of mortality recorded in 1988-90 and that recorded in 1991-94; there 
does appear to have been some improvement at duration I. The different mix 
of ofices and the increasing average duration of the policies in force may he 
the explanation for these apparent anomalies. 

2.2 Temporary ussurunces 
This is now a fairly large experience with exposed to risk in the quadrennium 
1991-94 of 175,980 in the smoker category and 696,428 in the non-smoker 
category. The results are shown in Table SMOK 2.2. The comparison basis is 
the AF80 table. It is interesting to note that, in contrast to the male experience, 
the Excess Mortality Index is, at all durations, significantly lower for temporary 
assurances than for permanent assurances. This is in line with the results for the 
corresponding experiences in 1988-90 shown in C.M.I .R.  14. 

2.3 Joinl lijejrsr ilearh ussurarlces 
The experience for 1991-94 is shown in Table SMOK 2.3. The comparison basis 
is the AF80 table. The exposed to risk was 146,924 in the smoker category and 
735,674 in the non-smoker category. There is no corresponding data available 
for the period 1988-90. 

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 corre- 
sponding single life experience. 

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

Table SMOK 3.1 shows summary results for the 1991-94 quadrennium and 
compares them with the equivalent results for the 1988-90 period as reported 
in C.M.I .R.  14. 

The six experiences making up this investigation are each large enough to 
provide statistically useful results. There are differences in the levels of mortality 



86 The Mortality of Smokers uml Non-Smokers 1991-1994 

recorded, as there are between the (much larger) undiflerentiated standard lives' 
experiences. However, the conclusion to the 1988-90 report, "that, for this data 
pool at least, smoking as an indicator is linked to a very serious additional 
mortality risk" is inescapable. 
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Table SMOK 1. I .  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 AM80 table. 

Smokers Non-smokers Excess 
Age group Morlality Indexv 
(nearest a ~ e s )  Actual dcaths IOOA/E Actual deaths lOOA/E (per ccnt) 

Duration 0 
21-30 10 
31-40 10 
41-50 19 
5 1-60 34 
61-70 40 
71-80 8 

21-80 121 

Duration I 
21-30 10 
31-40 12 

Durations 2 and over 

"The percentage by which thc Standerdised Mortality Ratio for smakcrs exceeds the corresponding ( IOOA/E Smokcrs 
ratio for non-smokers i.e. 100 x 

IOOAIE Non-smokers 
- I ) .  

\ ,  

'Ratio based on fewer than 10 actual dcaths. 
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Table SMOK 1.2. Temporary assurances, males, full underwriting, 1991-94: 
actual deaths of smokers and non-smokers and ratios of actual deaths to 

those expected using the TM80 table. 

Smokers Non-~mokers Excess 
Agc group Mortality Index" 
(nearest ages) Actual dealhs IOOA/E Actual deaths 100A/E (per cent) 

Duration 0 
16-30 5 114' 6 49' 133 
31-45 22 124 46 69 80 
46-60 32 107 95 63 70 
61-75 I2 171 45 101 69 

16-75 71 120 192 70 71 

Durntions 5 and ovcr 
31-35 8 129' 23 107 21 
36-40 19 157 46 100 57 
41-45 35 138 66 62 123 
46-50 53 124 I t 3  56 I21 
51-55 48 102 I l l  47 117 
56-60 64 131 I l l  39 236 
61-65 45 108 129 56 93 
66-70 24 140 7 1 72 94 
71-75 16 286 24 49 484 

31-75 312 127 694 54 135 

'?The percentage by which thc StandardiredMortality Ratio for smokers exceeds the corresponding ( IOOA/E Smokers 
ratio for non-smokers i.e. 100 x 

IOOAIE Non-smokers ~. 
' Ratio based on fewer than 10 actual deaths 
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Table SMOK 1.3. Joint life first death assurances, males, full underwriting, 
1991-94: actual deaths of smokers and non-smokers and ratios of actual 

deaths to those expected using the AM80 table. 

Smokers Non-smokers Excess 
Agc group Mortality Index)' 
(nearest ages) Actual deaths 100A/E Actual deaths l00AiE (per cent) 

Duration 0 
21-60 36 

Duration I 
2 1-60 42 

Duretions 2 and ovcr 
26-30 6 
31-35 24 
36-40 21 
41-45 59 
4h-50 55 
5 1-55 92 
56-60 178 
61-65 146 
66-70 34 

26-70 615 

The percentage by which the Standudised Mortality Ratio for smokers cxceeds the corresponding ( IOOA/E Smokers 
ratio for non-smokers i.e. 100 x 

100A/E Non-smokers 
- 1 ) .  

'Ratio based on fewer than 10 actu;~l deaths. 
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Table SMOK 2.1. Permanent assurances (non linked), females, 
full underwriting, 1991-94: actual deaths of smokers and non-smokers and 

ratios of actual deaths to those expected using the AF80 table. 

Smokers Non-smokers Excess 
Age group Mortality IndexY 
(nearest ages) Actual deaths IOOA/E Actual deaths IOOA/E @er cent) 

Duration 0 
21-50 24 
51-60 22 
61-70 22 

21-70 68 

Duration I 
2 1-40 5 
41-50 16 
51-60 30 
61-70 19 

Durations 2 and over 
26-30 8 

$The percentage by which the Standardised Mortality Ratio for smokers exceeds the corresponding 

ratio for nan-smokcrs i .e.  100 x 
( 100A/E Smokers 

IOOA/E Non-smokers 
- l ) .  

' Ratio based an fewer than 10 actual deaths. 
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Table SMOK 2.2. Temporary assurances, females, full underwriting, 
1991-94: actual deaths of smokers and non-smokers and ratios of actual 

deaths to those expected using the AF80 table. 

Smokers Non-smokers Excess 
Age group Mor1;dily Index' 
(nearest ages) Actual deaths IOOA/E Actual deaths 100A/E (per ccnt) 

Duration 0 
31-60 18 

Durations 1-4 
21-30 8 
3 1-40 13 
41-50 33 

Durations 5 and over 
31-40 14 
41-50 24 
51-60 28 
6 1-70 14 

3 1-70 80 

The percentage by which the Standardised Mortality Ratio for smokers exceeds thecorresponding 

ratio for non-smokcrs i c .  100 x 
( IOOA/E Smokers 

IOOA/E Non-smokers 
- I ) .  

' Ratio based on fewer than 10 actual deaths. 
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Table SMOK 2.3. Joint life first death assurances, females, full underwriting, 
1991-94: actual deaths of smokers and non-smokers and ratios of actual 

deaths to those expected using the AF80 table. 

Smokcrs Non-smokers Excess 
Age group Mortality Index' 
(nearest ages) Actual deaths IOOAIE Actual deaths IOOAIE (per cent) 

Duration 0 
26-60 15 172 22 58 197 

Duration I 
26-60 18 126 46 73 73 

Durations 2 and over 
26-35 13 107 37 50 114 
36-45 3 1 89 100 54 65 
46-55 71 107 173 65 65 
56-65 70 98 134 54 81 

26-65 185 100 444 57 75 
P ~- ~ ~P~ -~ ~ ~ 

?The percentage by which the Standardised Mortality Ratio for smokers exceeds the corresponding ( 100A/E Smokers 
ratio for non-smokers i.e. 100 x 

100A/E Non-smokers 
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Table SMOK 3.1. Values of the Excess Mortality lndex and ratios of actual 
deaths to those expected using the relevant tables, for the periods 1991-94 

and 1988-90. 

Smokers Non-smokers Excess Mortality 
l 00A/E lOOA/E Index 

1991-94 1988-90 1991-94 1988-90 1991-94 1988-90 

Permanent asurances, mnlcs, 
all ages.' 
Duration 0 
Duration I 
Durations 2 and over 

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

Temporary assurances, males, 
all ages."' 
Duration 0 
Dumtions 1-4 
Durntions 5 and ovcr 

Temporary assursncen, females, 
all aces." 
Duratiun 0 
Durations 1-4 
Durations 5 and aver 

' Expected dctiths b;wd on the AM80 table. 
" Expected deaths bascd on the AF80 table. 
"' Expected deaths based an the TM80 table. 



T H E  M O R T A L I T Y  O F  I M P A I R E D  A S S U R E D  L I V E S ,  
1 9 8 3 - 9 4  

The investigation into the mortality of impaired assured lives was started on 
1 January 1982 and includes only policies written on or after that date. The 
first report on the experience recorded in the investigation covered the period 
1983-86 (1982 being a trial year) and was published in C.M.I.R. 11, 91. For 
the second report (C.M.I.R. 14, 105) a further four years' experience, 1987- 
90, were added to that in the earlier report giving an eight year span, 1983- 
90. On this occasiondata for the years 1991-94 have been added to that studied 
in the earlier reports, giving a total of twelve years' experience, 1983-94. The 
Committee believes that this period maximises the number of deaths available 
for investigation while still being short enough to preclude secular changes in 
mortality from having too big an influence on the results. The present intention 
is that future reports will cover periods of no more than twelve years. The 
annual reports to contributing offices will in future be on a rolling twelve year 
basis with formal reports continuing to be issued to coincide with those for 
standard lives. 

The earlier reports contained, as well as the recent C.M.I. experience, reports 
on the experience of one large office which had maintained a similar investiga- 
tion for many years and on which i t  had published a series of reports. It had 
always been the intention that the C.M.I. investigation should stand on its 
own and the Committee believes it is now able to do so. The C.M.I., and the 
profession as a whole, are greatly indebted to the 'pilot' office for its generosity 
in sharing its experience over the years. For comparisons with previous reports, 
but probably for the last time, this report gives a summary of the result of the 
pilot office for the same period. 

The sections that follow cover the data build up, the results in general, and 
commentaries on a number of impairments with sufficient data to allow more 
detailed study. The tables relating to the text are placed together at the end of 
the report on pp 100 to l l l 

1. T H E D A T A  

Tables IMP la and IMP lb  show, for males and females respectively, the 
exposed to risk and the deaths in the same impairment groups as were shown 
in the last report. The only impairment group for which changes have been 
made over the period is that for tumours. Since 1991 the group which included 
tumours of the breast and uterine fibroids has been divided and extended. There 
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are now categories covering all malignant tumours except cervical tumours and 
rodent ulcers. Benign tumours of the breast and uterine fibroids have their own 
groups. 

The investigation covers policies, separately coded, from each of the major 
categories of life assurance business investigated by the Bureau. These are 
single life permanent (whole life and endowment), both linked and non linked, 
and temporary, plus joint life first death. However, again in order to maximise 
the data, all classes are combined for the purposes of this report. The exposed 
to risk is building up well and a number of groups have produced sufficient 
deaths to give a good indication of the degree of additional risk involved. 

2.  T H E  R E S U L T S  - G E N E R A L  C O M M E N T S  

The results are presented in Tables IMP 2a and IMP 2b. These show, for broad 
impairment groups, the exposed to risk. the actual deaths and the percentage 
ratios of the actual deaths to those which would have been expected using the 
AM80 table for males, and the AF80 table for females. An index showing the 
additional mortality per 1000 exposed to risk is also given. 

When studying the results, it should be borne in mind that the experience of 
unrated lives has moved away from that represented by AM/AF 80 select. The 
median point for the impaired lives data probably lies somewhere around the 
end of 1990. At this point the level of mortality of unrated lives against AM/ 
A F  80 was approximately 78% for males and 84% for females. It is also 
worth noting that, since the impaired lives investigation only covers policies 
issued on or after I January 1982, the average duration in force of the impaired 
lives data is probably considerably shorter than that of the unrated lives. Never- 
theless, the ratios shown above probably give a good indication against which to 
judge the recorded experience of the impaired lives. 

While for many impairment groups there is only enough data to give results for 
all durations combined, for some groups an analysis by duration is possible. The 
results are shown in Tables IMP 3a and IMP 3h. These support the view, put 
forward in the last report on impaired lives, that for the conditions listed, apart 
from early onset diabetes, the additional risk is heavily front loaded. In the case 
of early onset diabetes, the additional risk again appears to be moreevenly spread. 

Table IMP 4 shows, for male lives, the experience of the same groups 
compared against the ultimate rates of the AM80 table. The different pattern 
with regard to duration of the rated lives as compared to the unrated lives 
can clearly be seen. 

Tables IMP 5a and IMP 5b show summary results for the same period for the 
pilot office. For contracts written after I January 1982 this data is included in 



The Morlulity oJ'Inpuired Assured Lives. 1983-94 97 

the C.M.I. investigation. However, Tables IMP 5a and IMP 5b include data for 
policies written before that date and the business is, consequently, more mature 
than that represented by the C.M.I. data. 

It should always be kept in mind that the results in most impairment groups 
are based on a limited number of deaths, and that there are wide variations 
between the sub-groups in each category. However, it is fair to say that the 
steady accretion of data year by year has in all categories tended to reinforce 
earlier indications rather than refute them. 

An indication of the relative sizes of the C.M.I.B. investigation and the pilot 
office investigation can be seen by examining the amounts of exposed to risk for 
impairments where the policy duration is recorded. For example, amongst the 
ischaemic heart disease cases with a duration under six years, some 60% of 
the C.M.I.B.'s data comes from the pilot office. 

3. T H E  R E S U L T S  B Y  I M P A I R M E N T  

The following paragraphs cover only those groups of impairment where there 
are sufficient data to provide significant results. 

3.1 Hj'pertension 
For all age groups it is clear that hypertension is a significant extra risk both for 
males and females. For both sexes it appears that the lower the age at entry the 
higher the additional risk. For males, the additional risk within age groups 
increases with the severity of the hypertension; for females the data are too 
few to allow a full analysis. 

3.2 Ischaemic Iieort discuse without surgery 
The additional risk is very heavy among males entering at ages below 50. In con- 
trast, for females a t  those ages the additional risk is much smaller. At ages over 
50 the additional risk for males falls and that for females rises, converging at  a 
point for both sexes about twice the mortality recorded for standard lives. 

3.3 1.schacmic lieart disease ~vitli surgery 
There are a significant number of deaths among the males and the additional 
mortality recorded is certainly severe. A similar, albeit slightly lower, additional 
mortality is recorded among the females, with the caution that the number of 
deaths on which this conclusion is based is small. 

3.4 Nervous disorrlers 
As in the last report on impaired lives (C.M.I .R.  14) there is a distinct difference, 
for both males and females, between those whose disorder is defined as mild or  
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moderate and those whose disorder is severe. For both sexes those with a mild 
or moderate diagnosis experience a level of mortality very similar to that experi- 
enced by standard lives. Those with a severe diagnosis suffer a significant 
additional risk, particularly in the case of females. The severe category covers 
a variety of conditions hut the data are too few to allow a meaningful analysis 
other than for the group as a whole. 

3.5 Peptic ulcer 
For males, where the data allow a distinction between cases with or  without 
surgery, it appears that for the without surgery cases there is virtually no 
extra risk. There is some extra risk for cases with surgery; logic would suggest 
that these are the more serious cases. The number of female deaths is small, 
but the indications are of some additional risk. 

3.6 Epilepsy 
The recorded additional risk for both males and females is severe. Since most 
epileptics whose symptoms are well controlled are accepted on standard 
terms, the implication must he that only the rated cases are being submitted 
in the statistics supplied by offices. 

3.7 Diuheles me//ilus 
Among males there is a clear distinction between the mortality experience of 
early onset and late onset cases, that of early onset being much the heavier. 
This confirms current medical thinking in this area. For females, where the 
number of deaths is smaller, there appears to be no distinction between the 
two groups. 

3.8 Respiratory disorders 
There is some additional risk for males suffering bronchial asthma. Where 
this degenerates to chronic bronchitis the risk is heavier. However, the really 
defining extra risk factor is the presence of emphysema where the additional 
mortality recorded is extremely high. The female experience is still too small 
to give an adequate split by condition; overall a fairly heavy additional risk is 
indicated. 

3.9 Tlunours 
The additional risk for both sexes for malignant tumours appears to he extremely 
high. Where the tumours are non-malignant there appears to be no additional 
risk. 
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3.10 Overweight 
For females, where there is no impairment other than being overweight, there 
appears to be little additional risk unless the insured is more than 40% over- 
weight. There is insufficient data to give a breakdown by entry age. For males 
the additional risk appears significant where the entry age is 30 to 50 and the 
insured is more than 30% overweight. At other entry ages and degrees of 
being overweight the evidence is conflicting and inconclusive. 

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

The exposed to risk is still building and should continue to do  so for some time 
yet. At the same time the experience will mature as the average duration in force 
becomes longer. Nevertheless, it is interesting to note, as mentioned earlier, that 
the additional data which have becbme available have for virtually every 
impairment served to reinforce tentative conclusions drawn in earlier reports. 

While the investigation is yielding what the Executive Committee believes to 
be useful results, their credibility would he greatly enhanced if more offices were 
to join the investigation. The passing of the Disability Discrimination Act in 
December 1996 predicates a need for reliable industry data to justify ratings 
for impairments. A truly comprehensive independent study, such as that 
provided by the Bureau, could he invaluable in this regard. 

It remains to thank those offices who have faithfully contributed data over the 
years. Others could show their appreciation by offering to join them in this 
enterprise. The Bureau would he pleased to discuss this with anyone interested. 
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Table I M P  lb. Impaired lives, 1983-94, females: deaths and exposed to risk 
in impairment groups, by curtate duration. 

DunNions 2 & 
Duration 0 Duralion I over All durations 

Impuirmenl Deaths Exposed Deeths Exposed Deaths Exposed Deaths Exposed 
to risk to risk 10 risk to risk 

Hypertension 
IHD without surgery 
IHD with surgery 
Cerebrovascular disease 
Nervous disorders 
Disscrninated sclerosis 
Peptic ulcer 
Ulcerative colitis 
Crohn's disease 
Epilepsy 
Diabctes mellitus 
Respiratory disorders 
Urinary disorders 
Tumour' 
Overweight 

All impairments in 
investigation 

'Breast tumours and uterinc fibroids to 1990: all rnalignmt lumourn, except cervical, plus non- 
malignan1 breast tumours and uterine fibroids from 1991. 
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Table IMP 2a. Impaired lives, 1983-94, males, all investigations and all 
durations combined: exposed to risk, actual deaths, percentage ratios of 

actual deaths to those expected using the AM80 select table (IOOAIE) and 
excess deaths per 1000 exposed to risk (A-E %). 

Impairment Exposed 
to risk 

Actual 
deaths 

A-E 
96. 

Hypertension 
Entry ages 
Under 40 

40-59 
40-59 
40-59 
40-59 

40-59 
60 & over 
60 & over 
60 & over 
60 & over 

60 & over 

SAP DAP 
all all 
under 155 95 & over 
155 &over under 95 
155 &over 95-105 
155 &over over 105 
all all 
160 & over under 100 
160 &over 
under 160 100 & over 
160 &over over 110 
all a11 

Isehaemic heart disease (wilhout surgery) 
Entry ages Onset 
Under 50 within 4 years 
Under 50 4 years & over 
50 & aver within 2 years 
50 & aver 2-4 years 
50 & over 4-6 years 
50 & over 6 years & over 

lschaemic heart disease (with surgery) 

Cerebravascular disorders 

Nervous disorders 
Mild or moderate 
Severe (including schizophrenia and attempted suicide) 

Disseminated sclerosis 

Peptic ulcer 
Without surgery 
With surgery 

Crahn's disease 
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Table IMP 2a. (Continued). 

Impairment Exposed Actual 100 A-E 
to risk deaths A/E Ym 

Epilepsy 

Diabetes mellitus 
Entry age Years since diagnosis 
Under 50 all 
50 & over under 10 
50 & over I0 &over 

Respiralory disorders 
Bronchial asthma 
Chronic branchitis without emphysema 
Chronic bronchitis with emphysema 
Ernphyscrna wilhoul bronchitis 

Urinary disorders 

Tumours 
Breast, malignant 

Owrreight 
Enlry ages Overweight % 
Under 30 20-30 
Under 30 over 30 
30-49 20-30 
30-49 over 30 
50 & over 20-30 
50 & over over 30 
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Table IMP 2b. Impaired lives, 1983-94, females, all investigations and all 
durations combined: exposed to risk, actual deaths, percentage ratios of 
actual deaths to those expected using the AF80 select table (100A/E) and 

excess deaths per 1000 exposed to risk (A-E %). 

Exposed Actual 100 A-E 
to risk deaths AIE D/m 

Hypertension 
Entry ages SAP D AP 
Under 40 all all 
40-59 all a11 
60 & over all all 
All a11 all 

Ischaemie head disease (without surgery) 
Entry ages Onset 
Under 50 all durations 
50 & over within 4 years 
50 &over 4 years & o w l  

lschaemie heart discare (with surgery) 

Cerebrovaseular disorders 

Nervous disorders 
Mild or moderate 
Severe (including schizophrenia and attempted suicide) 

Disseminated selermir 

Peptic ulcer 
With or without surgery 

Ulcerative colitis 

Crohn's disease 

Epilepsy 

Diaktes mellitus 
Entry age 
Under 50 
50 & over 
50 & over 

Years since diagnosis 
a11 13,366 
undcr 10 1,986 
10 or more 1,658 
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Table IMP 2b. (Continued). 

Impairment Exposed Actual 100 A-E 
to risk denths A/E % 

Respiratory disorders 37.286 101 144 0.8 

Urinary disorders 3,020 7 141 0.7 

Tumours 
Breast, m;ilignant 4,977 83 304 11.2 
Breast, non-malignant and uterine fibroids 2,179 3 56 - 

Entry ages 
Al l  
A l l  
A l l  

Overweight % 
20-40 
over 40 
811 
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Table IMP 3a. Males: percentage ratios of actual deaths to 
those expected using the AM80 select table, by duration in 

force, for significant impairments. 

Duration 
- p~ 

lmpairmenl 0 I 2 8: over All 

Hypertension 151 141 109 114 
IHD without surgery 390 265 174 198 
Diabetes rnellitus - early onset 224 229 196 202 

- late onset 251 154 108 l l0 
Respiratory disorders 208 1 56 1 16 128 

Unrated lives 1990 105 80 78 78 

Table IMP 3b. Females: percentage ratios of actual deaths to 
those expected using the AFXO select table, by duration in 

force, for significant impairments. 

Duration 

Impairment 0 I 2 & over All 

Hypertension 141 94 100 101 
IHD without surgery 349 212 148 167 

Unrated lives 1990 94 74 84 84 
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Table IMP 4. Males: percentage ratios of actual deaths to 
those expected using the AM80 ultimate table, by duration in 

force, for significant impairments. 

Duration 

Impairment 0 I 2 &over All 

Hypertension 8 1 94 109 105 
IHD without surgery 199 169 174 176 
Diabetes mellitus - early onset 136 173 196 185 

- late onset 127 98 108 109 
Respiralory disorders 118 110 1 16 115 

Unraled lives 1990 63 60 78 77 
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Table IMP 5a. Pilot office, impaired lives, 1983-94, males, all investigations 
and all durations combined: exposed to risk, actual deaths, percentage ratios 
of actual deaths to those expected using the AM80 select table (100A/E) and 

excess deaths per 1000 exposed to risk (A-E %o). 

Impairment Exposed Actual 100 A-E 
to risk deaths A/E %o 

Hypertension 
Entry ages 
Under 40 

40-59 
40-59 
40-59 
40-59 

40-59 
60 & over 
60 & over 
60 & over 
60 & over 

60 & over 

SAP 
811 
155 & aver 
155 & over 
under 155 
155 & over 
all 
160 & over 
160 & over 
under 160 
160 & over 
all 

D AP 
all 
under 95 
95-105 
95 & over 
over 105 
all 
under 100 

100 & over 
over 110 
ail 

lschaemic heart disease (without surgery) 
Entry ages Onset 
Under 50 within 4 years 
Under 50 4 years & over 
50 & over within 2 years 
50 & over 2-4 years 
50 & over 4-b years 
50 & over 6 years & over 

lwhaemic heart disease (with surgery) 

Cerebrovawvlar disorden 

Nervous disorders 
Mild or moderate 
Severe (including schizophrenia and attempted suicide) 

Disseminated sclerosis 

Peptic ulcer 
Without surgery 
With surgery 

Ulcerative colitis 
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Table IMP 5a. (Continued). 

Impairment Exposed Actual 100 A-E 
to risk deaths A/E %o 

Epilepsy 

Diabetes mellilus 

Respiratory disorders 
Bronchial asthma 
Chronic bronchitis without emphysema 
Chronic bronchitis with emphysema 
Emphysema without bronchitis 

Urinary disorders 

Tumours 
Brcast, malignant 

Overweight 
Entry ages Ovcrweight % 
Under 30 20-30 
Under 30 over 30 
30-49 20-30 
30-49 over 30 
50 81 over 20-30 
50 & over over 30 
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Table IMP 5b. Pilot office, impaired lives, 1983-94, females, all 
investigations and all durations combined: exposed to risk, actual deaths, 
percentage ratios of actual deaths to those expected using the AF80 select 

table (100A/E) and excess deaths per 1000 exposed to risk (A-E %). 

Impairment Exposed Actual 100 A-E 
to risk deaths A/E %a 

Hypertension 
Entry ages SAP DAP 
Under 40 all all 
40-59 all 811 

60 & over all all 
All 811 all 

lxhaemic heart disease (without surgery) 
Entry ages Onset 
50 &over within 4 yean 
50 & over 4 years &over 

lxhaemic heart disease (with surgery) 

Cercbrovaseular disorders 

Nervous disorders 
Mild or moderate 
Severe (including schizophrenia and attempted suicide) 

Disseminated xlerosis 

Peptic ulcer 
With or without surgery 

Ulcerative colitis 

Crahn's disease 

Epilepsy 

Diabetes mellitus 

Respiratory disorders 

Urinary disorders 
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Table IMP 5b. (Continued). 

Impairment Exposed Actual 100 A-E 
to risk deaths A/E %o 

Tumours 
Breast, malignant 
Breast, non-malignan1 and ulerine fibroids 

Overweight 
Entry ages Overweight % 
All 20-40 
All over 40 
All all 



P R O P O S E D  N E W  T A B L E S  F O R  L I F E  O F F I C E  
P E N S I O N E R S ,  N O R M A L ,  M A L E  A N D  F E M A L E ,  

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 S  

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

The investigation into the mortality of life office pensioners (i.e. pensioners 
insured by life offices) is one of the largest carried out by the Bureau. It is carried 
out for both sexes, on the basis of both lives and amounts, and is subdivided 
into those who retired at or after the normal retirement age for their scheme 
(referred to as 'normal') and those who retired before their normal retirement 
age (referred to as 'early'). 

The investigation is carried out by what is intended to be select duration since 
retirement. However, the number of those at select duration 0 at ages well above 
65 is surprisingly large, and it must be doubted whether officescode this correctly, 
possibly coding the duration since the bulk purchase by scheme trustees of annu- 
ities for pensioners, or  possibly coding the duration since the last increment. 
Superficially the mortality experience by the separate select durations seems to 
show very little pattern (although this has not been tested formally), and only 
the "all durations" experience is considered in this report. Please note that this 
and the next report are the only reports in C.M.I.R. 16 which have tables 
embedded in the text. 

T H E  D A T A  

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

One can see that the male experience, as measured by the number of lives 
exposed to risk, has declined substantially since 1979-82, though the female 
experience has increased slightly. Both the amounts experiences have increased 
several-fold; this reflects both inflation and higher pensions coming through as 
schemes mature. 

The data is predominantly at higher ages, i.e. above retirement age, but not 
wholly so. The age range of the data, and the continuous age range within 
which the central exposed to risk is greater than or  equal to 100, and the con- 
tinuous age range within which the number of deaths is greater than or equal 
to 10 are shown in Table 2. 



114 Proposed new Tablesfor Life Ofice Pensioners. Normal, Male 

Table 1. Pensioners, normal, males and females, lives 
and amounts: comparison of (central) exposed to risk 

and deaths for 1991-94 and for 1979-82, all durations. 

Males 
Lives 

Ccntral exposed 1,377,059.5 989.283.9 
Deaths 85.426 63.614 

Amounts f 
Central exposed 446,740.045.5 1,379,231,516.2 

Deaths 20,021,034 46,124,571 

Females 
Lives 

Central exposed 
Deaths 

Amounts f 
Central exposed 64.781.941.0 289,720,365.4 
Deaths 1,445,796 5,620,576 

Comparison with Pxx80C92 
Just as the '80' series mortality tables, based on the data for 1979-82 were taken 
as being centred on the year from mid-1980 to mid-1981, so the experience for 
199194 can be taken as being centred on the year from mid-1992 to mid-1993. 
It is therefore appropriate to compare the experience for the quadrennium with 
the forecast rates, according to the '80' series tables for 1992, those denoted by 
the suffix C92. 

Table 3 shows the overall values of 100A/E, i.e. actual deaths as a percentage of 
expected deaths, for the four experiences, where the expected is calculated accord- 
ing to the corresponding Pxx80C92 table, where xx = ML, MA, FL and FA for 
males lives, males amounts, females lives and females amounts respectively. 

Table 2. Age ranges 

Range of data Exposed > 100 Deaths 2 10 

Males 25-108 50-100 57-101 
Females 25-108 44-98 60-100 



and Fernrrle bused on the 1991-94 Experiences 115 

Table 3. Values of 100 A/E when the experience for 1991-94 
is compared with the corresponding Pxx80C92 table. 

Lives Amounts 

Males 
Females 

From this one can see that the experience for females for 1991-94, for both 
lives and amounts, is very close to that projected at the time the '80' series 
projections were made, whereas the experience for males is considerably 
lower than what was projected at the time. There is therefore a good reason 
to construct a new base table, at least for males, appropriate to the years 
1991-94. The corresponding table for females may be expected to be similtlr 
to that projectcd for calendar year 1992, and for amounts the rates might 
perhaps be a little higher. It will be seen that this is indeed the case. 

The lives experience,for 1991-94 
As for the 1979-82 graduations the methodology was to use central exposed to 
risk, fit a formula of the p, = GM(r,s) class, and choose the parameters by 
maximum likelihood. The same diagnostic tests as were used previously were 
also considered. 

When the lives experiences for 1979-82, for both sexes, were graduated it was 
found that the formula /I,, = GM(I ,  3 )  was the most satisfactory. This formula 
was also the best for the amounts experiences. It was therefore reasonable to try 
this formula first on this occasion. However, it was also appropriate to consider 
alternative orders of formula, i.e. different values of r and s in the GM(r,s) 
formula. The following pairs of values were used: (0,2), (0,3), (1,2), (0,4), 
(1,3), (2,2), i.e. each combination for which r + s 5 4 and s 2 2. (There is no 
point in even trying formulae with s = 0 or  1 for a mortality graduation, 
because the underlying shape is always of Gompertz, GM(O,2), type.) 

Note that, for example, the GM(2,3) formula (which is used later) is parame- 
terised as: 

a ,  + 0 9  + exp{hl + b2f + b3(2t2 - l )}  

where f = (X - 70)/50. The first two terms of this formula can be described as 
the "r" part, with two terms, and the exponential can be described as the "S" 

part, with three terms inside the parentheses. 
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Table 4. Values of log likelihood and of X2 for lives graduations. 

Males 
Log likelihood -222,920.5 -222,9204 -222,948.6 
x2 115.43 106.77 151.23 

Females 
Log likelihood -51,740.5 -51.741.1 -51,746.1 
x2 96.85 96.22 100.65 

It was quickly clear that for both sexes the lower order formulae, with 
r + s  5 3, provided an unsatisfactory fit to the data, but that all the formulae 
with r + s = 4 were possibly satisPactory. Critical values are shown in Table 4. 

None of the three formulae is parameterised as a subset of any other, so one 
must be careful when comparing log likelihood and ,y2 values. We see, however, 
that for males the GM(0.4) and GM(1,3) formulae have almost the same 
values of the log likelihood, but the latter has the lower value of ,y2. GM(2,2) 
is rather less satisfactory. For females GM(O,4) has the better likelihood, but 
not by much, whereas GM(1,3) has the lower value of x2, but not by much. 
GM(2,2) is poorer than either of the others, but by much less than it is for 
males. The diagnostic tests of goodness of fit, however, are passed by all 
three formulae, for each sex, except as noted below for males, so none can be 
excluded on those grounds. 

There is very little doubt about the appropriate graduated mortality rates for 
ages 60 or  so to 90 or so, regardless of the formula used; all give similar values. 
However, a further consideration is whether the shape of the resulting curve, 
either of q, or of pY, outside these ages, is a suitable "shape", that is whether 
the resulting vdues of [l, or  of p, are reasonable, having regard to what is 
known from other experiences about mortality rates a t  younger and older 
ages, and also having regard to the relative mortality rates of the four experi- 
ences under consideration. In this respect the GM(1,3) formula is best, for 
both sexes, since both GM(0,4) and GM(2,2)  show mortality rates falling 
from age 20 to a minimum in the range 40 to 55 before rising again, whereas 
for GM(1,3)  the mortality rates are almost level below age 50. Falling mortality 
rates at lower ages are a normal feature nowadays, but one expects a minimum 
in the 20s of age, not in the 40s or 50s. 

The same graduation statistics as were shown for the 1979-82 graduations 
are shown in Table 5, for both sexes, and for both lives and amounts. Specimen 



Table 5. Pensioners, normal, lives and amounts, males and females: 
statistics for graduations of p, = G M ( r ,  S). 

Sex 
Fonnula 

Lives Amounts 

Males Females Mdes Females 
GM(I.3) GM(1,3) GM(1,3) GM(1,3) 

Valucs al'paramcters at optimum paint 
1000, 0.544795 
T-ratio 6.88 

Sign test: p(pos) 
Runs Lest: p(runs) 
K-S tcst: p(KS) 

Scrial correlation test 
T-ratio 1 
T-ratio 2 
T-ratio 3 

x2 tcst: 
x2 106.77 
Degrees of freedom 5 1 

P(x') 0.000008 

values of q,, at decennial ages from 20 to 1 10, and percentage standard errors, 
are shown in Table 6. One can observe that in the males lives table the T-ratio 
for the first serial correlation coefficient is rather large, a t  2.52 (note that these 
values should be compared with a unit normal distribution). Further, the 
probability value for the runs test, p(runs), is rather low, at 0.0076. These two 
features suggest that there are groups of ages where the actual deaths deviate 
too greatly from the expected, and possibly that a higher order formula 
would be better. Inspection of the individual values does not disclose any 
group of ages that stands out conspicuously, and extension of the G M ( r , s )  
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Table 6. Pensioners, normal, lives and amounts, males and females: 
specimen values of q, and percentage standard errors. 

Lwei Amounts 

Sex Males Females Males Females 
Formula GM(1,3) GM(1.3) GM(1,3) GM(I,3) 

Age 20 
percentage s.e. 
Age 30 
percentage s.e. 
Age 40 
percentage s.e. 
Age 50 
pcrcenvage s.e. 
Age 60 
percentage s.e. 
Age 70 
percentage s.e. 
Age 80 
percentage s.e. 
Age 90 
percentage s e .  
Age 100 
percentage s.e. 
Agc 110 
percentage s e .  

formula to the set where r + s = 5, i.e. GM(0, S), (1,4), (2,3) and (3,2), shows 
an improvement in the likelihood values, but no improvement in the runs test 
or serial correlation test, and also leads to unsuitable values of q, at low ages 
(e.g. almost zero below age SO), and for GM(2,3) also at high ages (reducing 
above age 100). Thus the GM(I ,3 )  formula appears as satisfactory as can be 
achieved. 

The high values of for the lives investigations suggest that there may still be 
some duplicate lives included in the data, even though this is expected to be 
much less of a problem than with assured lives. Some individuals may draw 
pensions from more than one insured scheme, possibly from different offices. 
However, they are unlikely to have a great many such pensions, whereas an 
individual may well have a considerable number of separate life assurance 
policies, possibly with different offices. 
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Table 7. Average amounts per life, 1979-82 and 1991-94. 

Meler 
Females 

The amounls experiencefir 1991-94 
Before graduating the data for the amounts experience, the numbers of exposed 
to risk and of deaths were divided by the average amount per life in the central 
exposed to risk for each investigation. These average amounts are shown in 
Table 7, along with those for the 1979-82 experience. One can see by how 
much the average amounts have risen. 

The expected number of deaths according to the suggested graduated rates 
for the lives experience were compared with the actual number of deaths with 
the results shown in Table 8. As is usual, the amounts experiences show lighter 
mortality then the corresponding lives experiences. 

For the amounts data for both sexes in the 1979-82 experience a GM(1,3) 
formula was found to be the best fit. On this occasion the same series of 
orders of formula was investigated as for the lives experiences. For males a 
GM(1,3) formula was again found to be the most satisfactory, although the 
log likelihood for GM(O,4) was a little larger. For females the parameter b,  in 
the GM(1,3) formula was very small (0.000548), and the results were extremely 
close to those for the GM(1,2) formula (Makeham). However, because of the 
adjustment process described in the next section, it was convenient to retain 
the GM(1,3) formula. 

The critical values for the graduations of amounts, corresponding to those 
shown for lives in Table 4, are shown in Table 9. However, i t  should be noted 

Table 8. Amounts experience: actual deaths compared with those expected 
according to the rates from the graduated lives experience. 

Actual deaths (units) Expected deaths (units) IOOA/E 

Mitlcs 33.586.0 41,859.1 80.2 
Females 6,941.2 8,030.8 86.4 
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Table 9 .  Values of log likelihood and of ,y2 for amounts graduations 

Males 
Log likelihood 
x2 

Femulcs 
Log l~kelihood -31.426.5 -31.425.9 -31.425.8 
x2 528.12 526.12 530.46 

that the "overdispersion", caused by the unequal amounts per life, produces 
values of log likelihood and of ,y2 that are much greater for the amounts experi- 
ence than for the lives. This is to be expected. 

The results for the G M ( 1 , 3 )  graduations, for both sexes, for the amounts 
experience are shown in Tables 5 and 6 alongside those for the lives experi- 
ences. 

Adjustments 
After the 1979-82 experiences had been graduated, it was found necessary to 
adjust the graduated rates by various methods, mainly at  the extreme ages, so 
that the various mortality tables for the different investigations and experiences 
bore the "normal" relationships to each other. In particular, since over the 
main range of ages, the mortality rates in the lives experiences are higher than 
those in the corresponding amounts experiences, one might assume that this 
relationship should hold throughout the full range of ages considered. Similarly, 
since the male mortality rates are higher than the corresponding female rates 
over the main age range, this relationship too should hold for the full range 
of ages. 

A further consideration taken into account in the construction of the '80 
series' tables was the relationship between the mortality rates for pensioners 
and those for assured lives. Since the pensioners' experiences are being consid- 
ered before the assured lives' experiences, it is not possihle to blend the rates for 
pensioners into those for assured lives. However, the assured lives rates in the 
AM80 and AFXO tables have been taken into account, along with the overall 
experience for assured lives for 1 9 9 1 9 4 ,  as described below. 

The process carried out required consideration first of the high ages, then of 
the low ages. It then became recursive, with small adjustments to the parameters 



to satisfy the requirements at both ends of the table. However, the process will 
be described as if the high ages were dealt with first, and then remained 
unchanged while the low ages were adjusted. 

Thus, the high ages are considered first. One can see from Table 6 that the 
value of yloo produced for females lives exceeds that for males lives; and also 
that q l l o  for females amounts exceeds that for males amounts. Likewise by 
age 90 the males amounts rates exceed the males lives rates, and this occurs 
for females by age 100. 

The rates at the highest ages are substantially alfected by the value of the 
quadratic term in the exponential, the "S" part: of the formula, the term 
whose coefficient is denoted b,. The "r" part, which in a GM(1,3) fornlula con- 
sists of the single term a,, is negligible at high ages. For the females amounts 
table the value of h, is almost zero, so the "curve" of l ~ g f i . ~  plotted against X, 

is almost n straight line. For the other three experiences the value of h, is 
negative, so the graph of l ~ g f i ~ ~  or logq, at high ages curves down as 
compared with the straight line defined by h, and h*. If we wish to lower the 
values of y, at the highest ages, we can make h, negative, or more negative; 
and if we wish to increase the rates we can make it less negative. 

The statistical methodology of maximum likelihood estimation allows us to 
calculate the standard errors of the parameter estimates at the maximum likeli- 
hood point, and these standard errors have been used to calculate the T-ratios 
shown in Table 5.11 would certainly not be unreasonable to change the value of 
any of the parameters by up to twice the standard error, in either direction. The 
maximum likelihood estimate is no more precise than this anyway. To change 
the value of a parameter by more than this is less justifiable, but perhaps no 
worse than the ud hoc adjustments carried out on the 1979-82 graduations. A 
change of two standard errors corresponds to a change of 2 in the log likelihood 
and of 4 in the value of ,y2, both theoretically and empirically. Since the log like- 
lihood is approximately quadratic in the region of the maximum, a change of 
four standard errors corresponds to changes of 8 and 16 respectively; these 
also hold empirically, approxinlately. 

The value of h, for each investigation was therefore changed by twice the 
standard error, then by four times, then by six times, so as to lower the mortality 
rates at high ages for the amounts experiences and to increase them for the lives 
experiences. The three other parameters were then optiniised to give conditional 
maxiinuni likelihood estimates. The following adjustments to h,, which were 
heavily rounded, were judged to be suitable: 

Males Lives: increase by six standard errors, to -1.2 from -2.1 1; 
Females Lives: increase by less than one standard error, to -1  .O from - 1.26; 
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Table 10. Values of y l l o  after adjustment to values of b, 

Males Females 

Males Amounts: reduce by two standard errors, to - 1.6 from - 1.24; 
Females Amounts: reduce by four standard errors, to -1.15 from zero. 

This produced the approximate values for [ l l lo  shown in Table 10. Note that 
these are the values after the adjustments a t  low ages had also been incorpo- 
rated, but these made rather little difference. The mortality rates for ages 
below l l0 fell into place appropriately. 

The values of q, at  young ages had borne reasonable relationships to one 
another before these adjustments, but the change in the values of b3 had conse- 
quential effect at the younger ages. It was not necessarily the case that an 
increase in the value of h,, which on its own would increase the mortality 
rates at both high age and low ages, necessarily did so at the low ages; this 
is because the values of the other parameters were also changed to achieve a 
conditional maximum likelihood best fit. 

It was therefore necessary to make compensating adjustments to achieve the 
desired values of q, at lower ages. For all the experiences the values of q, 
levelled out to become almost constant below age 40, but these rates were not 
at all consistent with, for example the assured lives data at ages up to 40. How- 
ever, the original graduations had produced values of that seemed rather too 
high. This is not too surprising: probably the normal pensioners' data includes, 
erroneously, some cases of early retirements that might be expected to have 
relatively high mortality rates. 

The 1991-94 experiences for assured lives, for durations 2 and over, were 
considered. For males up to age 40 the actual deaths were 98.8% of those 
expected according to the AM80 table; for females up to age 40 the correspond- 
ing figure was 88.9%. The objective chosen was therefore to blend in the rates 
for males to 100% of those of AM80, and the rates for females to 90% of those 
of AF80. Previously the rates for amounts had been blended in with those for 
assured lives, but on this occasion it was decided to blend the lives rates into 
the assured lives rates, and adjust the amounts rates afterwards. 

The formula used for the assured lives rates when the 1979-82 experience was 
graduated was a GM(2,2).  This formula has two terms in the "r" part, al  + a2t, 
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where r = (X - 70)/50. The purpose of the a2 term is to represent the decline in 
the mortality rates from age 17 to the mid or late twenties of age. To introduce 
this feature meant increasing the order of the formulae for pensioners to 
GM(2,3). 

It was decided that the desirable criteria were as follows. First the age at 
which q, attains its minimum value in the twenties of age was determined: 
xm = 29 for males in AM80, 23 for females in AF80. Then the value of q,, 
was observed: qX,,, = 0.000553 for males in AM80, and 0.000280 for females 
in AF80. Then values equal to 100% of q,, for males and 90% of g ,  for 
females were calculated, giving "target" values: q 2 ~  = 0.000553 for males and 
q23 = 0.000252 for females. Then values of al  and a2 were chosen which, firstly, 
reproduced the target values of q, and, secondly, allowed for the highest slope 
of the curve of q, from 20 to xm consistent with q, still attaining its minimum 
value at age xm. This sounds complicated: the reason for this procedure was 
that the first criteria selected were to match the target values at age xm and at 
age 20; but this produced too steeply sloping a curve for p, so that the minimum 
value of q, moved up into the thirties of age. It was considered that a slightly 
too IOW value for q 2 ~  was preferable to a minimum value of q, at too high an 
age. In any case, at young ages the values of q ,  are very low, and have 
almost no effect on the values of pensions (unlike their effect on premium 
rates for term assurances). 

Values of a,  and a2 were found, by a systematic process of "trial and error" or 
what might be described as a graphical method of graduation by use of a spread- 
sheet, which met the desired criteria. First, appropriate, but approximate, 
values of a , ,  a2 and b3 were chosen; then optimal (conditional) values of hl 
and h2 were found by maximum likelihood estimation, so that the graduated 
values of fix passed through the body of the data with as good a fit as possible, 
conditional on the "ends" being more or less fixed. The new values of bl and h2 
did not necessarily reproduce the desired target values of q,, so the values of a l ,  
a2 and b, were adjusted slightly until the desired target values were reproduced. 
Note that at low ages the "S" part of the formula is very small, so the value of 
is determined mainly by a,  and a2. 

The results of the adjusted GM(2,3) graduations for the four experiences are 
shown in Tables I 1 and 12, which correspond with Tables 5 and 6 for the original 
graduations. Necessarily for each experience the value of the log likelihood (not 
shown) is poorer for the adjusted graduations, as is the value of (shown). 
None of the experiences shows satisfactory values of X 2 ;  but none of them did 
originally. The other diagnostic tests do not show too bad a deterioration in 
the fit; indeed in some cases the fi t  is improved. The discrepancies occur mainly 
at the lowest and highest ages where the adjustments are most pronounced. 



124 Proposed new Tablesfor Life Ofice Pensioners, ~Vornlal, Male 

Table 11. Pensioners, normal, lives and amounts, males and females: 
statistics for adjusted, GM(2,3), graduations of px = G M ( r ,  S ) .  

Lives Amounts 

Sex Males Females Males Females 
Fonnula GM(2,3) GM(2.3) GM(2,3) GM(2.3) 

Values of parameten at optimum point 
1000, -0.0081 0.0108 0.0230 0.0119 
IOOn, -0.0700 -0.0140 -0.0110 -0.0080 

Sign test: p(pos) 
Runs test: p(runs) 
K-S test: p(KS) 

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

xi test: 
x2 163.50 142.53 324.40 626.26 
Degrees of freedom 47 43 45 42 
P(x2) 0 . m  00000 0.0000 0.0000 

The values of q, from ages 70 to 90 are little changed by the adjusted gradua- 
tions, except for the females amounts experience, where they are noticeably 
lower than previously. 

Ratios of the calculated values of q, for amounts over lives for the two sexes, 
and of females over males for the two investigations, all for quinquennial ages, 
are shown in Table 13. The values of g, for the four graduated tables for single 
ages from 20 to 120 are shown in Table 14, and graphed in Figure l .  Figure 2 
shows the ratios of the rates for each table to the rates for males lives. 

It can be noted that the values retain their "proper" relative places, though 
only just, except that the females lives rates at ages above 110 exceed the 
males lives rates. 
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Table 12. Pensioners, normal, lives and amounts, males and females: 
specimen values of q, and percentage standard errors for adjusted, 

GM(2,3), graduations. 

Sex 
Formula 

Age 20 
percentage s.e. 
Age 30 
percentage s.e. 
Age 40 
percentage s.c. 
Age 50 
percenlage s.e. 
Age 60 
percentage s.e. 
Age 70 
percentage s.e. 
Age 80 
percentage s.e. 
Age 90 
percenlitge s.e. 
Age 100 
percentage s.e. 
Age 110 
percentage se .  

Lives 

Males Females 
G M W )  GM(2.3) 

0.000623 0.000254 
0.01 0.04 

0.000553 0.000270 
0.10 0.26 

0.000817 0.000482 
0.39 0.82 

0.002583 0.001 563 
0.61 1.22 

0.009753 0.005849 
0.66 1.32 

0.032142 0.019885 
0.65 1.34 

0.086639 0.057690 
0.63 1.32 

0.187460 0.139514 
0.60 1.26 

0.324539 0.276762 
0.54 1.15 

0.457684 0.448729 
0.48 0.99 

Amounts 

Males Females 
G M W )  G M W )  

Ratios of the values of y, for the four new graduated tables to the correspond- 
ing values from the tables projected for calendar year 1992 from the '80' series 
tables, PML80C92, PMA80C92, PFL80C92 and PFA80C92, are shown in 
Table 15 and graphed in Figure 3. The new rates for males are well below the 
1992 projected rates. However, the new rates for females exceed the 1992 pro- 
jected rates at ages between 62 and 80 (lives) and 62 and 78 (amounts). This 
is consistent with the results shown in Table 3. 

Details of each of the final graduations are shown in Tables 16 to 19. In these 
tables R, represents the exposed to risk, A, the actual deaths and E, the deaths 
expected according to the graduated table. The value of p.v is also shown for 
each age; this is the value for the integral age, since the data are grouped in 
effect by age nearest birthday. Dev, is the difference A, - E,, (v,)"~ is the 
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Table 13. Ratios of values of q, in proposed tables. 

Males Females Lives Amounts 
Age Amounts/Lives Amaunts/Lives Females/Males Fcmales/Males 

standard deviation, calculated as or m where ages are grouped, and 
z, is the normalised difference, calculated as D ~ V , / ( V , ) ' ~ ~ .  Ages are grouped so 
that the value of E, for the group is at least 5. The calculations and notation are 
the same as in the paper by Forfar, McCutcheon and Wilkie (J.I.A., 115, 1-149, 
1988 and T.F.A., 41, 97-269, 1990). 

The Committee recommends the adjusted graduations as a satisfactory basis 
for "base tables" for the projection of mortality rates for future years for life 
office pensioners. Following the naming convention established for the '80' 
series tables these new tables will be known as the '92' series. 
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Table 14. Values of q, for proposed pensioners' normal 1991-94 tables. 

Age Lives 

Males Females 

Amounts Lives Amounts 
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Table 14. (Continued). 

Males Females 

Age Lives Amounts Liver Amounts 
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Table 14. (Continued). 

Males Females 

Age Liver Amounts Lives Amounts 
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Figure I .  Values o f  q, for proposed tables for pensioners, 1991-94. 
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Figure 2. Ratios of values of y, for proposed tables for pensioners, 1991-94, to values of y, for males lives. 
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Figure 3. Ratios of values of q,  for proposed pensioners tables, 1991-94, to values of q, for Pxx80C92 projected tables. 
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Table 15. Ratios of values of q, in proposed tables to those in corresponding 
Pxx80C92 table. 

Males Females 

Age Lives Amounts Lives Amounts 
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Table 16. Details of graduation for males lives. 

Age R, Ih A, E, Dev, (v,)'I2 L= 100A/E 
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Table 16. (Continued). 

Age - 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
l02 
103 
104 

105 
l06 
107 
108 
105-108 

Totals 
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Table 17. Details of graduation ior males amounts. 
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Table 17. (Continued). 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 

102 
103 
104 
105 
106 
107 
l08 
102-108 

Totals 
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Table 18. Details of graduation for females lives. 

Age R.. PI A, Ex Dev, ( v ) ~  2, IOOA/E 



and Fentale based on the 1991-94 Experiertces 139 

Table 18. (Continued). 

Age R, I& A, E, Dev, (V,)"' : IOOA/E 

Totals 354.628.5 13.272 13,269.44 
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Table 19. Details of graduation for females amounts. 
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Table 19. (Continued) 

Age R, L& A, E. Dev, (V,)'" i, IOOAIE 

Totals 354,628.5 6,879.79 6.87330 
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S I C K N E S S  E X P E R I E N C E  1 9 8 7 - 9 0  FOR 
C R O U P  P H I  P O L I C I E S  

E X E C U T I V E  S U M M A R Y  

This report presents the results of an analysis of the claims experience for group 
PHI policies for the quadrennium 1987-90. The analysis is based on the 
mathematical model for the analysis of PHI data described in C.M.I.R. 12 
(1991). The methods of analysis used for claim inceptions and claim termina- 
tions are those described in two reports in C.M.I.R. 15 (1996). 

The key points arising from the analysis are described below. 

m Volumes of data submitted have increased substantially from those submitted 
for 1983-86. This is particularly marked for the unit costed group business. 
Unlike previous quadrennia the unit costed and individually costed business 
have been analysed separately in this report. 
Inception rates on individually costed business were lower than in previous 
quadrennia. 

a Recovery rates are somewhat higher for unit costed business than for indivi- 
dually costed business. 
Recovery rates were generally higher than in the previous quadrennium. 
Male death rates were generally lower than in the previous quadrennium. 
The differences from previous quadrennia may be explained, at least 
partially, by changes in the mix of business by office, and readers should 
he cautioned against drawing conclusions on underlying trends from 
these results. 

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

Five reports have been published to date covering the sickness experience for 
group PHI policies. 

The first report, published in C.M.I.R. 5, 51 (1981) described the experience 
of 1973-76 and compared actual weeks of sickness with those expected on the 
basis of the Manchester Unity A.H.J. table. Inception rates for quinquennial 
age groups were also tabulated. 
The second report, C.M.I.R. 8, 89 (1986) described the experience of 1975- 
78. The main basis of comparison was again the Manchester Unity A.H.J. 
table of sickness rates. Some comparisons were carried out against both 
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sickness rates and inception rates derived from the 1975-78 individual 
Standard experience as set out in C.M.I.R. 7, 99 (1984). 
A third report, C.M.I.R. 15, 209 covered the experience of 1979-82 and 
1983-86 and compared Manchester Unity-type sickness rates and inception 
rates with those expected on the basis of the 1975-78 individual Standard 
experience. The report also contained some commentary on the variation 
of experience between the eight offices whose experience was analysed. 

The above reports all relied on the traditional Manchester Unity approach to 
analysing PHI data. Most practical PHI pricing has for many years been based 
around an inception/disability annuity approach. Although some analysis of 
inception rates had been carried out in these reports, they contained no analysis 
of termination rates. C.M.I.R. 12 introduced a multiple state model for PHI 
which reconciled the two approaches. The individual male Standard data for 
1975-78 was used to develop graduated transition intensities between healthy 
and sick, sick and healthy and sick and dead. C.M.I.R. 12 described how incep- 
tion rates, disability annuities and other functions could be derived from these 
basic building blocks. 

Two subsequent reports used the model to compare the experience of subse- 
quent data sets with the graduated rates based on individual Standard data for 
1975-78. 

One report C.M.I.R. 15, 1 compared actual and expected inceptions for, inter 
ulia, the quadrennia 1975-78, 1979-82 and 1983-86 in respect of group PHI 
business. The report described the methodology that has been used to analyse 
inceptions in this report. 
A second report C.M.I.R. 15, 51 compared actual and expected recoveries and 
deaths of those sick and claiming under PHI policies for, inter alia, group PHI 
business in 1975-78,1979-82 and 1983-86. The report described the methodol- 
ogy that has been used to analyse claim terminations in this report. 

Group PHI business can be sub-divided into two basic types, individually 
costed and unit costed. Individually costed business involves a premium being 
calculated separately for each person in the scheme. Full records of the in 
force by age and sex are available and can be passed to the C.M.I. Bureau each 
year for analysis. This permits a detailed analysis of claim inceptions and claim 
terminations as well as Manchester Unity-type sickness rates. Unit costed busi- 
ness has premiums calculated on the basis of a single rate for all and records of 
in force by age and sex are not generally available on an annual basis. Claim 
records have, however, been collected by the C.M.I. Bureau which permits an 
analysis of claim terminations but not of claim inceptions or Manchester 
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Unity-type sickness rates. The trend in recent years has been for volumes of unit 
costed business to rise at the expense of individually costed business. Both types 
of business are analysed separately in this report. 

2. T H E  D A T A  

2.1 Description of the data 
The data received by the C.M.I. Bureau is detailed and consists of a record for 
each in force policy in respect of each year end. Each claim which is in force 
during an investigation year will also generate one or more records for that 
year, thus one claim which spans several years will generate at least one separate 
record in each investigation year. All records contain fields describing the 
attributes of each policy and claims records contain additional fields relating 
to the duration and other features of the claim. A full description of the 
format of the data was given in C.M.I.R. 5, 82-90 although a few amendments 
have been made subsequently. 

The total data is described in this and other reports as the Aggregate data. It 
has been the practice in recent reports to concentrate the analysis of claims 
experience on a more homogeneous subset of the Aggregate data known as 
the Standard data. The Standard data has the following criteria: 

policies issued in the UK (the most significant exclusion being policies issued 
in the Republic of Ireland). 
policies without an occupational rating. 
policies without a known health impairment. 
policies with regular benefit payments (lump sums and waiver of premium 
benefits being excluded). 

A detailed breakdown by attribute of the data analysed is given in Tables AI 
and A2 of the Appendix. 

Table AI covers group PHI policies where the lives covered are individually 
costed. It shows, for both Aggregate and Standard data, the number of policies 
in force at the beginning and end of each investigation year summed across all 
four years in the period. It also shows the number of claims records similarly 
summed across the four year period. 

Table A2 covers group PHI policies where the lives covered are unit costed. 
No in force data is collected for such business and the table shows, for both 
Aggregate and Standard dhta, the number of claims records summed over the 
four year period. 

The following features emerge from these tables and an examination of 
similar tables in respect of 1983-86 published in C.M.I.R. 15, 225-230. 
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2.2 Individually costed group business 
Figure 1 below shows the comparison of the volume of Aggregate in force and 
claims records submitted for individually costed group business for 1987-90 
and that submitted for the previous two quadrennia. The in force volumes 
are calculated as the average of the in force number of policies at the beginning 
and end of each year and therefore represents a broad measure of exposure by 
"policy years in force". The claims volumes are measured by the total number of 
claims records received. 

Figure 1. Comparison of volumes of Aggregate data for individually costed group PHI 
business in 1979-82, 1983-86 and 1987-90. 
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The low volumes submitted in respect of 1983-86 were primarily the result of 
irrecoverable data errors incurred by some offices in the period. While these 
have not affected the 1987-90 quadrennium, volumes are still considerably 
down on 1979-82. This reflects two main inlluences. The first is that certain 
offices have been unable to contribute any data for some years in the 1987- 
90 quadrennium. The second is that some offices have submitted lower volumes 
of individually costed data since 1979-82. This may reflect a trend in the indus- 
try away from individually costed business towards unit-costed business. 

The Standard in force data represents about 80% of the Aggregate data. The 
Standard claims data accounts for some 78% of the Aggregate data. 

The breakdown of the Aggregate data by deferred period is shown in Table I 
below. 

Table 1. Individually costed group PHI 1987-90. In force and 
claims. Aggregate data by deferred period. 

Deferred period Policy years in force % No, of claims records % 

l week 275 - 44 I 
4 weeks 2,724 I 112 3 
13 weeks 86,230 24 887 25 
26 weeks 242,300 68 2,410 66 
52 wceks 27,044 7 188 5 

As in previous quadrennia, there is very little data for DP1 and DP4, with 
most of the data being concentrated in DP13 and DP26. The proportions are 
virtually identical for the Standard data. 

Some 21 % of the Aggregate in force data relates to females. This compares to 
some 17% in 1983-86 and some 11% in 1975. The proportion of Standard in 
force data relating to females is slightly higher at 22%. Some 13% of the 
Aggregate claims records relate to females, the same as 1983-86. The propor- 
tion of Standard claims data relating to females is slightly higher at 14%. 

An analysis of the Aggregate data by location shows that some 9% of the in 
force data and some 14% of the claims data relate to the Republic of Ireland. 
The remainder is virtually all mainland UK data. 

A second, perhaps more informative, way of looking at the volumes of data is 
by the number of significant 'events' - claim inceptions and claim terminations 
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by recovery and death in the data. A breakdown of the Aggregate data is shown 
in Table 2 below. 

Table 2. individually costed group PHI 1987-90. Volume of data by number 
of analysed events. Aggregate data by deferred period. 

Deferred period No. of inceptions % No. of recoveries % No. of deaths % 

l week 23 3 16 5 1 1 
4 weeks 42 5 25 7 4 3 
13 weeks 278 33 166 49 29 21 
26 weeks 474 56 132 39 95 71 
52 weeks 23 3 I - 5 4 

Total 840 100 340 100 134 100 

The number of recoveries and deaths combined (474) is much less than the 
number of inceptions (840). There are a number of reasons for this. Firstly, 
the terminations do not directly correspond to the inceptions e.g. some termina- 
tions relate to the inceptions prior to the investigation and some inceptions are 
continuing claims at the end of the period. Secondly, some claims terminate due 
to expiry of benefit at a terminal age. Thirdly, the number of terminations by 
recovery and death excludes suspected duplicate policies whereas the number 
of inceptions does not. The reader will also notice that the number of both 
claims terminations and claims inceptions is much less than the total number 
of claims records in Table 1. This reflects the fact that the great majority of 
claims records relate to claims which continued into the next investigation year. 

2.3 Unit costed group business 
Figure 2 below shows the comparison of the volume of unit costed claims 
records for 1987-90 with the two previous quadrennia. 

The volume of unit costed data submitted to the C.M.I. has increased drama- 
tically in the period 1987-90 compared to previous quadrennia. The claim 
termination experience for the period 1975-86 was reported in C.M.I.R. 15, 
5. For the purposes of analysis, the individually costed and unit costed data 
were combined for the years covered by that report. There were two reasons 
for this, namely the low volumes of data and the broad similarity of the experi- 
ence for the two groups. For the purposes of this report, the two termination 
experiences have been analysed separately. This reflects the large increase in 
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Figure 2. Comparison of volumes of Aggregate data for unit costed group PHI business 
in 1979-82, 1983-86 and 1987-90. 

unit costed data volumes and differences in the two experiences as observed in 
1987-90. The Standard data is some 95% of the Aggregate data. 

Table 3 shows an analysis of the Aggregate data by deferred period. The 
proportions shown falling within each deferred period are very similar for the 
Standard data. 

The bulk of the data relates to DP26. There is negligible data for DP1 and 
DP4. Females account for about 19% of both t h e ~ & r e ~ a t e  and Standard 
data. The Republic of Ireland accounts for about 5% of the data which explains " 
virtually all the difference between the Standard and Aggregate data. 

Table 3: Unit costed group PHI 1987-90. 
Aggregate claims data by deferred period. 

Deferred period No. of claims records % 

l week 2 - 
4 weeks 4 - 
13 weeks ;IS79 8 
26 wceks 15,782 76 
52 weeks 3,243 16 

Total 20,610 100 
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Again, it is informative to look at the data in terms of the number of analysed 
events. A breakdown of the Aggregate data is shown in Table 4 below. 

Table 4. Unit costed group PHI 1987-90. Volume of data by 
number of analysed events. Aggregate data by deferred period. 

Deferred period No. of recoveries % No.ofdeaths % 

I week - - - - 
4 weeks - - - - 
13 weeks 271 14 50 8 
26 weeks 1,338 72 475 77 
52 weeks 256 14 92 I5 

Total 1,865 100 617 100 

3. I N D I V I D U A L L Y  C O S T E D  E X P E R I E N C E  - I N C E P T I O N S  

The methodology for analysing the claim inception experience of PHI business 
was set out in C.M.I.R. 15, 1. The same methodology and table layout is used in 
this report. The basic approach is to compare actual inceptions with those 
expected on the basis of the C.M.I .R.  12 model parameterised using the 
males, individual policies, Standard experience for 1975-78. 

The results are set out in Tables A3.1 and A3.2 in the Appendix to this 
report covering the male and female experiences respectively. Analyses of the 
Aggregate experience can be supplied to interested parties on request to the 
C.M.I. Bureau. 

The report in C.M.I.R. 15 featured tables giving brief summaries of the 
analyses of claim inceptions on group policies for each quadrennium in the 
period 1975-86. Tables A4.1 and A4.2 in the Appendix are updates of those 
tables with the addition of the experience for 1987-90. The tables show 
values of 100 X A/E for each deferred period and a confidence interval o f f  2 
standard deviations. The tables also show a statistical analysis of actuals against 
a modified value of expected, labelled EINC', where c, has been multiplied by a 
factor required to make the total number of expected claim inceptions equal to 
the total actual number (this is the factor shown as a percentage at the foot of 
the 100 X A/E column). A more detailed description of the methodology is 
given in the earlier report. Figures Al . l  and A1.2 show the same information 
graphically. Confidence intervals are not shown where the number of expected 
claims is very small. 
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The following features are apparent: 

The experience, in terms of claim inceptions, is generally lighter than 
previous quadrennia and much lighter than 1983-86. 

Readers must exercise caution when attempting to draw conclusions about 
trends from these results. There is considerable variation of experience 
between offices and the combined results can be influenced significantly 
by changes in the mix of offices contributing from year to year. The experi- 
ence of 1983-86 is a particular case in point. Other factors may also mask 
any trends in underlying morbidity, for example: 

changes to underwriting practices. 
changes to claims control procedures. 

0 moving some schemes to a unit costing approach. 

The overall female inception experience is very similar to the male. Volumes 
of data are, however, low as illustrated by the wide confidence intervals. 

4. I N D I V I D U A L L Y  C O S T E D  E X P E R I E N C E  - T E R M I N A T I O N S  

4.1 Anaij~sis of the data 
The methodology for analysing the claim termination experience of PHI busi- 
ness was set out in C.M.I.R. 15, 51. The same methodology and table layout 
is used in this report. Actual deaths and recoveries are compared with those 
expected on the basis of the C.M.I.R. 12 model parameterised using the 
males, individual policies, Standard experience for 1975-78. 

The results and statistical analysis of the results are summarised in Tables 
A5.1-A5.4 of the Appendix for male recoveries, female recoveries, male 
deaths and female deaths respectively. Readers are referred to the report in 
C.M.I.R. 15 for a full description of the tables and the statistical analysis 
used. Table A6 of the Appendix contains a comparison of the values of 
100A/E, for all ages and durations combined, with those applying to the pre- 
vious three quadrennia. Values based on fewer than l00 events are shown in 
ifalic; values where the value of either p(+/-) or p(B) is less than 0.025 are 
shown in bold. 

The results in Table A6 are illustrated graphically in Figures A2.1LA2.4. In 
addition to the 100A/E results shown in the tables, the figures also illustrate a 
confidence interval, the lower limit being 100(A - 2 f i ) / E  and the upper 
limit being 100(A + 2 4 ) / E .  

When comparing the results between quadrennia it  should be borne in mind 
that the experiences for the quadrennia up to 1983-86 related to the combined 



152 Sickness Experience 1987-90 for Group PHI Policies 

experience of individually costed and unit costed business. For the purposes of 
this report the two types of business have been analysed separately. The wider 
confidence intervals in Figures A2.1kA2.4 for 1987-90 compared with previous 
quadrennia arise from the lower volumes of data available. One reason for this 
is the separate analysis of unit costed data in 1987-90 whereas the earlier 
analyses combine the unit costed data with the individually costed data. 
There is very little data for DP1, DP4 and DP52 and the wide confidence 
intervals reflect this. 

4.2 Recoveries - males 
Overall recovery rates for all deferred periods combined are some 49% of those 
expected on the basis of SM1975-78. The two previous quadrennia also pro- 
duced rates significantly less than expected. Overall rates are slightly higher 
than 1983-86 but there is some overlap of confidence intervals. There is no read- 
ily discernible pattern for the 100A/E rates to vary by claim duration or by age. 

Recovery rates are somewhat higher for DP13 business compared to DP26, a 
pattern repeated from previous quadrennia. 

4.3 Recoveries -females 
Data is sparse with only 52 recoveries for all DP combined. The confidence 
intervals are correspondingly large. Overall recovery rates for all DP combined 
are some 57% of those expected on the basis of SM1975-78, a little higher 
than the males but not significantly so. As with the males the rates are 
higher than in the 1983-86 quadrennium but there is substantial overlap of 
confidence intervals. There is no evidence of any significant patterns in 
100A/E by age or claim duration. As with the males, recovery rates are 
higher for DP13 business compared to DP26 and again this is repeated from 
previous quadrennia. 

4.4 Deaths - males 
There were 93 deaths in total, about two-thirds of which related to DP26 busi- 
ness. Overall death rates for all DP combined were some 97% of those expected 
on the basis of SM1975-78, slightly lower than 1983-86 and similar to 1979- 
82. There is no discernible pattern by age or duration of claim. 100A/E is 
lower for DP13 business than DP26 but there is considerable overlap of confi- 
dence intervals and previous quadrennia do not show significant differences. 

4.5 Deaths -females 
Data is vary sparse, there being only 13 deaths. Overall values of 100A/E are 
some 96% of those expected on the basis of SM1975-78, which is almost the 
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same as for males. In view of the lack of data no further comment is worth 
making. 

5.1 Analysis of the data 
This business has been analysed using the same methodology and comparison 
basis as was used for the individually costed business. The results and statistical 
analysis of the results are summarised in Tables A7.1LA7.4 for male recoveries, 
female recoveries, male deaths and female deaths respectively. 

The overall values of 100A/E for all ages and durations combined are com- 
pared with the values for the individually costed group business for the same 
quadrennium in Table A6. This table also shows the equivalent figures for the 
previous three quadrennia where the individually costed and unit costed experi- 
ences were combined for analysis. These results are illustrated graphically in 
Figures A2.1bA2.4 which also illustrates confidence intervals as described in 
Section 4.1 of this report. 

There is negligible data for DPI and DP4. The confidence intervals applying 
to the results for other deferred periods are narrower than for the individually 
costed data reflecting the relative volumes. 

5.2 Recoveries - males 
Overall recovery rates for all deferred periods combined are some 74% of those 
expected on the basis of SM1975-78. This is significantly higher than the 
equivalent figure for individually costed business (49%) for the same quadren- 
nium. The difference arises mainly for the experience of DP26 business. Readers 
are cautioned from drawing the conclusion that unit costed business has an 
inherently more favourable recovery experience than individually costed busi- 
ness as other factors, such as the mix of offices in each experience, may account 
for the explanation. 

The recovery rates are also significantly higher than those observed for 
the combined individually and unit costed experience of the previous two 
quadrennia. 

There is some evidence of 100A/E rates tending to increase with claim dura- 
tion, particularly for DP26 business. There is no obvious pattern of variation 
with age. 

5 .3  Recoveries - femnles 
Overall recovery rates for all deferred periods combined are some 68% of 
those expected on the basis of SM1975-78, a little lower than the male 
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figure. Like the male experience, the female unit costed experience is higher 
than the equivalent figure for individually costed business (57%) but the 
difference is lower. 

Female recovery rates, like the males, are also significantly higher than 
the combined individually and unit costed experience of the previous two 
quadrennia. 

5.4 Deaths - males 
Death rates for all deferred periods combined are some 81% of those expected 
on the basis of SM1975-78. This compares with 97% for the individually costed 
business but there is considerable overlap of confidence intervals. Rates are also 
lower than those observed for the previous two quadrennia for the combined 
experience and significantly lower than 1983-86. 

There are no obvious patterns to variation by age or duration. 

5.5 Deaths -females 
Female death rates for all deferred periods combined are some 66% of those 
expected on the basis of SM1975-78, lower than the male rates. The rates are 
also lower than observed for individually costed business but there was little 
data for the latter. 



Table Al .  Group (individually costed) PHI policies, 1987-90. Aggregate and Standard data. 
Number of policies in force at the beginning and end of each investigation year and 

number of claims records summed across the four year period. 

Aggregate data Standard data 9 
% 

Attribute In force at  In force at  Claim In force at In force at  Claim 2 
start of year end of year records start of year end of year records 

Sex Male 299,243 270,072 3,169 243,761 205,801 
!? 

2,444 
Female 77,158 70,670 472 66,879 57,168 399 2. 
UK 342.319 306,790 3,126 310,640 262,969 

3 
Country 2.843 2 

Republic of Ireland 33,593 33,458 511 0 0 0 h 

Isle of Man 30 28 0 0 0 0 2 
Channel Islands 459 466 4 0 0 " 7  

Occupational Not rated 336.970 293,644 3,294 310,640 262,969 2,843 8 
Rating Rated 39,431 47,098 347 0 0 

0 2 
Benefit Type Level 79.788 64,970 1,430 47,415 29,420 973 9 

Increasing 296,596 275,641 2,211 263,208 233,469 1,870 0 

Decreasing 17 130 0 17 80 0 % 
Other 0 1 0 0 0 0 b 

Medical Medical 16,079 14,569 340 8,471 7,201 182 ' 
Evidence Non-medical 17,730 16,912 364 5,714 5,169 136 2 

Non-selection 157,592 80,315 1,259 143,524 59,666 1,024 2 
Unknown 185,000 228,946 1,678 152,931 190,933 1,501 2 

Premium Type Level annual 60,624 58,503 960 26,468 22,303 48 1 
Recurrent single 307,162 273,887 2,652 278,735 235.757 2,347 
Increasing annual 0 I 9 0 0 0 
Other 8,615 8,351 20 5,437 4,909 15 - 

UI 
UI 



Table A l .  (Continued). VI m 

Attribute 

Underwriting No extra risk 
Impairment Hypertension 

Neurosis 
Exclusion possible 
Unhown impairment 
Other 

Aggregate data Standard data 

In farce at In force at Claim 
start of year end of year records 

In force at In f o r e  at Claim 
start of year end of year records 2 

9- 
I0 

226,571 260,810 2,712 2 

Total records 376,401 340,742 3,641 310,640 262,969 2,843 5 
I 

\O 
0 

3 
'2 
% 
'a 
5 
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Table A2. Group (unit costed) PHI policies, 1987-90. 
Aggregate and Standard data. Number of claims records for each 

investigation year summed across the four year period. 

Aggregate Standsrd 

Attribute Claims records Claims records 

Sex 

Country 

Occupational 
Rating 

Benefit Type 

Medical 
Evidence 

Premium 
Type 

Underwriting 
Impairment 

Male 
Female 

UK 
Republic of Ireland 
Isle of Man 
Channel Islands 

Not rated 
Rated 

Level 
Increasing 
Decreasing 
Other 

Medical 
Non-medical 
Non-selection 
Unknown 

Level annual 
Recurrent single 
Increasing annual 
Other 

No extra risk 
Hypertension 
Neurosis 
Exclusion possible 
Unknown impairment 
Other 

Total records 20,610 19,653 
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Table A3.1. Males, group (individually costed) policies, Standard experience 
for the quadrennium 1987-90. Deferred periods 1, 4, 13, 26 and 52 weeks. 
Comparison of actual claim inceptions by quinquennial age group to those 

expected using the C.M.I.R. 12 model parameterised using the males, 
individual policies, Standard experience for 1975-78. 

Table A3.la: Deferred Period 1 Week 

Age group AlNC EINC 100 X A/E Z EINC' 100 X A/E' Z' 

Total chi-squared 
Degrees of freedom 
Probability value 
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Table A3.1 b: Deferred Period 4 Weeks 

Age group AINC EINC 100 x A/E Z EINC' 100 X A/E' 2' 

18-24 0.0 0.1 1 1 0.0 1 1 
25-29 0.0 0.3 1 I 0.1 1 1 
30-34 0.0 0.8 1 1 0.4 I 1 
35-39 0.0 2.4 I 1 1.1 1 1 
40-44 2.0 4.0 26 -1.57 1.9 1 1 
45-49 4.0 4.3 1 I 2.0 109 0.15 
50-54 2.0 5.5 61 -0.93 2.6 1 1 
55-59 4.0 8.7 46 - 1.23 4.1 95 -0.12 
60-M 3.0 6.1 49 -0.98 2.9 T T 

18-64 15.0 32.2 47 15.0 100 

Total chi-squared 5.8 0.0 
Degrees of freedom 4 I 
Probability value 0.22 0.85 

Table A 3 . l ~ :  Deferred Period 13 Weeks 

Agegroup AlNC EINC 100 x A/E Z EINC' 100 x A/E' Z' 

Total chi-squared 
Degrees of freedom 
Probability value 
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Table A3.ld: Deferred Period 26 Weeks 

Agegroup AlNC ElNC 100 X A/E Z ELNC' 100 X A/E' Z' 

Total chi-squared 
Degrees of freedom 
Probability value 

Table A3.le: Deferred Period 52 Weeks 

Age group AINC ElNC 100 X A/E Z EINC' 100 x A/E' Z' 

Total chi-squared 
Degrees of freedom 
Probability value 
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Table A3.2. Females, group (individually costed) policies, Standard 
experience for the quadrennium 1987-90. Deferred periods 1, 4, 13, 26 and 
52 weeks. Comparison of actual claim inceptions by quinquennial age group 

to those expected using the C.M.I.R. 12 model parameterised using the males, 
individual policies, Standard experience for 1975-78. 

Table A3.2a: Deferred Period 1 Week 

Age group AlNC EINC 100 X A/E Z EINC' 100 X A/E' Z' 

Total chi-squared 
Degrees of freedom 
Probability value 
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Table A3.2b: Deferred Period 4 Weeks 

Age group AlNC ElNC 100 x A/E Z EINC' 100 X A/E' Z' 

Total chi-squared 
Degrees of freedom 
Probability value 

Table A 3 . 2 ~ :  Deferred Period 13 Weeks 

Age group AlNC ElNC 100 x A/E Z EINC' 100 x A/E' 2' 

Total chi-squared 
Degrees of Creedom 
Probability value 
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Table A3.2d: Deferred Period 26 Weeks 

Age group AlNC EINC 100 X A/E Z EINC' 100 X A/E' Z' 

Total chi-squared 
Degrees of  freedom 
Probability value 

Table A3.2e: Deferred Period 52 Weeks 

Age group AlNC EINC 100 x A/E Z EINC' 100 X A/E' Z' 

Total chi-squared 
Degrees of  freedom 
Probability value 
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Table A4.1. Mates, group (individually costed) policies, Standard experience 
for the quadrennia 1975-78, 1979-82, 1983-86 and 1987-90. Deferred 

periods 1, 4, 13, 26 and 52 weeks. Ratios of actual claim inceptions to those 
expected using the C.M.I.R. I t  model parameterised using the males, 
individual policies, Standard experience for 1975-78. Also shown are 

100 X A/E plus/minus two standard deviations. 
pp p 

Deferred penod Quadrennturn 100 X A/E - 2 x SD 100 x A/E 100 x A/E+ 2 x SD 



Sickness Experience 1987-90 for Group PHI Policies 165 

Table A4.2. Females, group (individually costed) policies, Standard 
experience for the quadrennia 1975-78, 1979-82, 1983-86 and 1987-90. 

Deferred periods 1, 4, 13, 26 and 52 weeks. Ratios of actual claim inceptions 
to those expected using the C.M.I.R. 12 model parameterised using the males, 

individual policies, Standard experience for 1975-78. Also shown are 
100 X A/E plus/minus two standard deviations. 

Deferred period Quadrennium 100 X A / E 2  X SD 100 X A /E  100 x A/E  +?  x SD 
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Table A5.1. Males, individually costed group policies, 1987-90, Standard 
ex~erience. recoveries. 

DP I DP 4 DP 13 DP 26 DP 52 All DP 

A 
E 

lOOA/E 
Durations: 

1-13 weeks 
13-17 weeks 
17-26 weeks 
26-30 weeks 
30-39 weeks 
39 weeks-l year 
1-2 years 
2-1 1 years 

Ages: 
19-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-65 

All cells 

Using adjusted E 
C 2' 

N u l c  luu.4 L IS r h w n  a, ,~u l r r  ~ i l h e  ;wiu~l  numhrr oirezo\crw is lcrr ihsn 30 p \') m d p  . '-) 
arc < h o w  10 4 dearnd placer if Its, khan U I0 ~ n d  a, bold ~ I ' l e r ,  than 0 OS 016'1 is ,houn a, bold tf 
less than 0.050. 
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Table A5.2. Females, individually costed group policies, 1987-90, Standard 
experience, recoveries. 

DP I DP 4 DP 13 DP 26 DP 52 All DP 

Durations: 
1-26 weeks 
26-30 weeks 
30 weeks-l year 
1 - 1 1  years 

Ages: 
19-29 
30-39 
40-49 
50-54 
55-63 

All cells 

Using adjusted E 
E z2 
df 

Note: IOOAIE is shown as ifnlic if the actual number of recoveries is less than 30. p(& andp(+/-) 
are shown to 4 decimal places if less than 0.10 and as bald if less than 0.05. p(B) is shown as bald if 
less than 0050. 
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Table A5.3. Ma le s ,  i nd iv idua l ly  costed group policies,  1987-90, Standard 
exper ience ,  deaths. 

DP I DP 4 DP 13 DP 26 DP 52 All DP 

A 
E 

lOOA/E 
Durations: 

I week-l year 
1-2 years 
2-1 1 years 

Ages: 
19-49 
50-54 
55-59 
60-64 

All cells 

Using E 
E 2 
dr 
p(x2) 
#(+I-) 
p(+/-) 
P P )  

Using adjusted E 
E 2 
df 
P(x') 
#(+I-) 
p(+/-) 
P@) 

5.79 0.13 3.59 
4 1 7 

0.22 0.71 0.83 
212 Oil 413 

Note: IOOAIE is shown as ilnlie if the actual number of deaths is less than 30.p(,y2) andp(+/-) are 
shown to 4 decimal places if less than 0.10 and as bold if less than O.OS.p(B) is shown as bold if less 
than 0.050. 
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Table A5.4. Females, individually costed group policies, 1987-90, Standard 
experience, deaths. 

lOOA/E 
Durations: 

I week-l1 years - 

Ages: 
19-63 - 

All cells - 

than 0.050. 
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Table A6. Summary of termination experience for group PHI claims 
1975-90. Standard experience. 

DP I D P 4  DP 13 DP26  DP52 All DP 

(a) Males, recoveries 
1975-78 Combined 59 
1979-82 Combined 74 
1983-86 Combined 63 
1987-90 Ind. Costed 64 
1987-90 Unit Costed 0 

(b) Females, recoveries 
1975-78 Combined 66 
1979-82 Combined 139 
1983-86 Combined 59 
1987-90 Ind. Casted 0 
1987-90 Unit Costed 0 

(C) Males, deaths 
1975-78 Combined 289 
1979-82 Combined 0 
1983-86 Combined 0 
1987-90 Ind. Costed 119 
1987-90 Unit Costed 0 

(d) Females, deaths 
1975-78 Combined 0 
1979-82 Combined 0 
1983-86 Combined 0 
1987-90 Ind. Costed 0 
1987-90 Unit Costed 0 

Note: 
Ilolic if number of recoveries or deaths is less than 100. 
Bold if either (+/-) orp(B)  < 0.025 for adjusted E. 
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Table A7.1. Males, unit costed group policies, 1987-90, Standard experience, 
recoveries. 

DP I DP 4 DP 13 DP 26 DP 52 All DP 

A 0 0 145 1,004 169 1,318 
E 0.1 0.5 223.0 1,378.5 185.2 1,787.3 

l00A/E 
Durations: 

1-17 weeks I L 59 - - 59 
17-26 weeks L 1 64 - - M 
26-30 weeks L I 36 3 1 - 31 
30-39 weeks 1 1 71 34 - 37 
39 weeks-l year 1 1 27 47 - 45 
1-2 years 1 1 62 98 78 92 
2-5 years 1 1 I 95 1 94 
5-1 l years - - 113 166 111 173 

Ages: 
18-24 - - 1 72 1 62 
25-29 - - 89 81 1 86 
30-34 - - YU 59 74 65 
35-39 - - S3 63 103 65 
40-44 - - 89 76 100 79 
45-49 - - 54 83 I 13 83 
50-54 - - 48 83 102 81 
55-59 - - 48 66 1 65 
60-64 - - 7s 67 72 67 

All cells - - 65 73 91 74 

Using E 
0.00 0.00 45.21 314.35 12.24 366.60 

df I I 19 44 I I 55 

Using adjusted E 
C 2' - - 15.66 296.16 11.82 337.69 
df - - I I 42 10 50 
p(x2) - 0.15 0.0000 0.30 0.0000 - 

K+/-) - - 418 19/24 615 21/30 
p(+/-) - - 0.39 0.54 1.0 0.26 
P(B) - - 0.392 0.000 0.221 0.000 

Note: IOOAIE is shown as ilolie if the actual number of recoveries is less than 30. andp(+/-) 
are shown to 4 dccimal places if less than 0.10 and as bold if less than 0.05. p(B) is shown as bold if 
less than 0.050. 
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Table A7.2. Females, unit costed group policies, 1987-90, Standard 
experience, recoveries. 

DP I DP 4 DP 13 DP 26 DP 52 All DP 

A 
E 

IOOAjE 
Durations: 

1-17 weeks 
17-26 weeks 
26-30 weeks 
30-39 weeks 
39 weeks-l year 
1-2 years 
2-5 years 
5-1 1 years 

Ages: 
18-24 
25-29 
30-34 
35-39 
4-44 
45-49 
50-54 
55-59 
60-64 

All cells 

Using adjusted E 

E z2 

. .  . 

Note: IOOAIE is shown as italic if the actual number of recoveries is less than 30. andp(+/-) 
are shown to 4 decimal places if less than 0.10 and as bald if less than 0.05. "(B) is shown as bold if 
less than 0.050. 



Sickness Experience 1987-90 for Group PHI Policies 173 

T a b l e  A7.3. Males ,  un i t  cos ted  group policies, 1987-90, S t a n d a r d  experience, 
deaths .  

DP I DP 4 DP 13 DP 26 DP 52 All DP 

A 
E 

l00A/E 
Durations: 

1-30 weeks 
30-39 weeks 
39 weeks-] year 
1-2 years 
2-5 years 
5-1 1 years 

Ages: 
18-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-M 

All cells 

Using E 

C 2' 
df 
p(x2) 
#(+I-) 
p(+/-) 
P@) 

Using adjusted E 

C z2 
df 
d x ' )  
#(+I-)  
p ( + / - )  
d B )  

Note: IOOAIE is shown as irolic if the actual number of deaths is less than 30. /,(X') and p(+/-) are 
shown ta 4 decimal places if less than 0.10 and as bold if less than 0.05. p(B) is shawn as bold if less 
than 0.050. 
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Table A7.4. Females, unit costed group policies, 1987-90, Standard 
experience, deaths. 

DP I DP 4 DP 13 DP 26 DP 52 All DP 

A 
E 

lOOA/E 
Durations: 

1 week-l year 
1-2 years 
2-5 years 
5-1 1 years 

Ages: 
18-39 
40-44 
45-49 
50-54 
55-59 
60-64 

All cells 

Using E 
E r 2  
d/ 
p(x2) 
#(+/-l 
p ( + / - )  
P(B) 

Using adjusted E 
E 2 
d/ 
p(x2) 
#(+/-l 
p(+/-) 

than 0.050. 



Figure A l .  I .  Males, individually costed group policies. Standard inception experience for the quadrennia 1975-78, 1979-82, 
1983-86 and 1987-90. Graphical presentation of Table A4.1. 



Figure A1.2. Females, individually costed group policies. Standard inception experience for the quadrennia 1975-78, 1979-82, 2 1983-86 and 1987-90. Graphical presentation of  Table A4.2. 



Figure A2.1. Males, recoveries, individually costed and unit costed group policies. Standard experience for the quadrennia 
1975-78, 1979-82, 1983-86 and 1987-90. 100 A/E and confidence intervals. Compare with Table A6.(a). 



Figure A2.2. Females, recoveries, individually costed and unit costed group policies. Standard experience for the quadrennia 
1975-78, 1979-82, 1983-86 and 1987-90. 100 A/E and confidence intervals. Compare with Table A6.(b). 



Figure A2.3. Males, deaths, individually costed and unit costed group policies. Standard experience for the quadrennia 1975- 
78, 1979-82, 1983-86 and 1987-90. 100 A/E and confidence intervals. Compare with Table A6.(c). 



Figure A2.4. Females, deaths, individually costed and unit costed group policies. Standard experience for the quadrennia g 
1975-78, 1979-82, 1983-86 and 1987-90. 100 A/E and confidence intervals. Compare with Table A6.(d). 
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C O R R I G E N D A  

C.M.I .R.  14, 20 Table 1.5.1 should read: 

Table 1.5.1. Minimum evidence assurances written on 
one male life and one female life, males, 1987-90: 
actual deaths and ratios of actual deaths to those 

expected using the AM80 table. 

Age group Actual deaths IOOA/E lOOA/E 
(nearest ages) 1987-90 1987-90 1985-86 

Duration 0 
-25 

26-30 
31-35 
36-40 
41-45 
46-50 
51- 

All ages 

Duration I 
-25 

26-30 
31-35 
36-40 
4 1-45 
46-50 
51- 

All ages 

Durations 2 and over 
-25 

All ages 
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