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INTRODUCTION

THE Executive Committee of the Continuous Mortality Investigation Bureau of
the Institute of Actuaries and the Faculty of Actuaries has pleasure in presenting
this, the eleventh number of its Reports.

This number contains several papers on a variety of topics, prepared by the
different Sub-Committees through which the work of the Bureau is now carried
out.

For a long time there has been a P.H.1. Sub-Committee, responsible for the
investigations into permanent health insurance carried out by the Bureau. This
Sub-Committee has been responsible for many reports already in C.M.I.
Reports. The present Chairman is Robert Plumb.

The Bureau set up an investigation into assured impaired lives in 1982 under
another Sub-Committee, which is now chaired by Hugh Jarvis. A brief note on
the volume of data in the impaired lives investigation appeared in CM.1.R., 8,
but this is the first occasion on which a report on the mortality experience of
impaired lives has been prepared.

The detailed work relating to mortality investigations, formerly carried out by
the Executive Committee of the Burcau, is now carried out by the Mortality Sub-
Committee, under the chairmanship of Colin Kirkwood.

The membership of each of these Sub-Committees is shown in the inside front
cover of this number, along with a list of the members of the Executive
Committee.

Since the last number of C.M.1. Reports there have been several changes in
personnel. Mr H. A. R. Barnett, Secretary of the Committee since 1972, retired
from this post at the end of May 1990, and was immediately appointed to the
Executive Committee of the Bureau as an Institute representative. Mrs Jillian
Evans was appointed Secretary with effect from 1 June 1990.

It has long been the custom for the Presidents of the Institute and of the
Faculty to be members of the Executive Commitiee of the Bureau. This
convention has now been broken on the part of the Institute by the appointment
of Bernard Brindley as an ordinary member of the Executive Committee,
replacing the former President of the Institute, Roger Corley.

Because of the tragic death of Jim Souness, President of the Faculty, his
successor as President, Alistair Neill, has succeeded him on the Committee.

The work of each of the three Sub-Committees noted above is represented in
this number of C.M.I. Reports. The first, and longest, piece reperts on the
mortality experience of assured lives, annuitants, and pensioners for the
quadrennium 1983-86. This follows the style of previous quadrennial reports,
but it covers a larger number of investigations than ever before.

There follows a short note on the causes of death of annuitants and pensioners,



reporting on an investigation carried out by the Bureau for the limited period
1979-84. Investigation into recorded causes of death has been a particular
interest of Rodney Barnett, who has carried out the preliminary drafting of this
report, for which, however, the whole Executive Committee takes responsibility,
as is the case for all the reports published.

Two papers prepared by the Impaired Lives Sub-Committee follow: one
showing the mortality experience of impaired lives for 1983-86, the first
quadrennium for which there are sufficiently many deaths to make a report worth
while; and the second discussing the causes of death of these impaired lives. The
Committee is grateful to those offices who have contributed data to this
investigation, and it hopes that more offices will be inspired by these reports to
take the trouble to contribute.

The final report originates from the P.H.I, Sub-Committee and is a routine
report on the experience of individual policies for 1983-86. 1 should like to take
the opportunity to thank, not only the present members of the P.H.I. Sub-
Committee, but also Frank Martin and Roger Sansom, members of the P.H.I.
Sub-Committee since 1978 and 1979 respectively, both of whom contributed
greatly to its work during their period of service,

As always, it gives me great pleasure to thank all those involved in the work of
preparing these reports, starting with those in contributing offices who prepare
and submit the data, through the Secretariat of the Bureau in the firm of Barnett
Waddingham and Co, who are also now responsible for the computing work in
respect of the mortality investigations and the impaired lives investigation, the
staff of Pensions and Insurance Computing Services, who carry out the
computing for the P.H.L investigation, the Alden Press who transform a variety
of word-processing systems into uniform printed text, and all the members of the
Committee and its Sub-Committees who give considerable amounts of their
professional time to the service of the profession.

Finally, I should like to pay tribute to the service of Miss Una Archer, an
employee of the Bureau, who worked within the offices of the Secretariat. She
first retired after a full period of service with a certain life office in 1972, joined the
staff of the Bureau at that time, and has retired again after a further 18 years fuli-
time work, at what can only be described as ‘at or after the normal pension age’,
If all employees were like her, the volume of data in the pensioners experience
would be substantially reduced. We wish her a long and happy second
retirement.

A. D. Wilkie
December, 1990 Chairman, Executive Committee
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THE MORTALITY OF ASSURED LIVES, PENSIONERS
AND ANNUITANTS
EXPERIENCE FOR 1983-86

Tuis report covers the main mortality experiences for the quadrennium
1983-86. The last such report related to the years 1979-82 and was published in
C.M.LR. 8. This report discusses the following experiences:

1. Policies of assurance issued in the United Kingdom

Whole life and endowment assurances on male lives;
Whole life and endowment assurances on female lives;
Temporary assurances;

Linked contracts;

Joint life first death assurances;

Guaranteed acceptance assurances;

Minimum evidence assurances.

._...._._.._.._.._.
N, RV NI S

2. Policies of assurance issued in the Republic of Ireland
2.1 Whole life and endowment assurances;
2.2 Linked contracts.

3. Pension and annuity policies issued in the United Kingdom
3.1 Pensioners under life office pension schemes;
3.2 Relicts of pensioners;
3.3 Retirement annuities issued under the provisions of Section 620 of the
I.C.T.A. 1988, formerly Section 226 of the I.C.T.A. 1970;
3.4 TImmediate annuity contracts.

The number of investigations undertaken by the Bureau has increased in recent
years in response to the expansion in the range of policies being offered in the
market place by the contributing offices. In particular there have been major
changes in the quadrennium under review in the medical criteria required for the
acceptance of business. For the quadrennium 1983-86 there are, therefore, a
number of new experiences for which reports are being made for the first time.
These are: joint life first death assurances, guaranteed acceptance assurances
and minimum evidence assurances written in the U.K.; and linked assurances
written in the Republic of Treland. In addition the reports on the experience of
temporary assurances and of whole life and endowment assurances written in
the Republic of Ireland include female data for the first time; the report on the
experience of pensioners’ relicts includes male data for the first time.



2 The Morrality of Assured Lives, Pensioners

When studying the tables it is necessary to bear in mind the statistical
significance of the results, particularly those shown in the form of the ratio
r = 100A/E. A good approximation for the standard deviation of r is 10 \/r/\/A
= 100//E. A less accurale approximation is 100/\/A.

When comparing different investigations, their relative sizes should be borne
in mind; a comparison of the sizes of the various investigations may be made by
reference to Table |, which shows the total sizes of the investigations in the
quadrennium under review, together with the crude mortality rate per 1,000 of
the exposed to risk in each investigation. It should be remembered that each
crude rate is dependent upeon the age distribution of the investigation to which
it relates. These rates, therefore, are not reliable indicators of the relative
mortality levels in different investigations.

This report has been prepared simultaneously with the report: ‘Standard
Tables of Mortality based on the 1979-82 Experiences’, which appears in
C.M.LR. 10 (1990}. A comparison of the mortality experience in the 1983-86
investigations with that expected using the new standard tables will form the
subject of a separate report to appear in a later number of C.AM.IR.

The list of investigations run by the Bureau is a long one. The Committee is
conscious of the enormous amount of work put in by those in the contributing
offices who prepare the data upon which reports such as these are based, and
records its thanks to all concerned.

Table 1. CMT Investigations 1983-1986: total sizes of investigations

Assurances (combined, all durations)

Crude death

Exposed Actual rate

Investigation Sex to risk deaths per 1,000
U.K. Whole life & endowment M 23,133,593 91,910 40
U.K. Whole life & endowment F 5,506,923 9715 I8
*R.1. Whole life & endowment M 842,891 3,868 46
*R.1. Whole life & endowment F 122847 203 17
U.K. Level temporary M 1.877,484 2618 14
U.K. Level temporary F 619317 338 -5
U.K. Decreasing temporary M 2,927 977 6,631 23
U.K. Decreasing temporary F 538,201 360 -7
U.K. Linked M 1,492,111 3077 34
U.K. Linked F 516,719 2,095 41
*R.I Linked M 616,176 1,285 21
*R.1 Linked F 206,105 188 -9
U.K. Joint life first death M 741,224 873 12
U.K. Joint life first death F 741019 363 ]
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Table 1. {Continued)

U.K. Guaranteed acceptance business M 261,106 391 15
U.K. Guaranteed acceptance business F 77,463 69 -9
U.K. Whole life and endowment
minimum evidence M 279,147 260 -9
U.K. Whole life and endowment
minimum evidence F 56,352 17 -3
+ UK. Joint life first death
minimum evidence M 300414 165 -5
+ UK. Joint life first death
minimum evidence F 300,186 &1 -3
Total assurances 41,157,255 126,507 31

Annuities (lives, all durations)

U.K. Pensioners normal and late M 1,393,540 84,267 60-5
U.K., Pensioners normal and lute F 392,184 12,266 353
U.K. Pensioners early M 704,014 29,041 41-3
U.K. Pensioners early F 133,216 2.496 18-7
U.K. Pensioners relicts M 703 33 46-9
UK, Pensioners relicts F 78,404 1,803 230
UK. Retirement annuities in
deferment M 4,791,497 17,235 36
UK. Retirement annuities in
deferment F 681,572 1,547 23
U.K. Retiremen! annuities in
payment M 410,740 15,563 379
U.K. Retirement annuities in
payment F 74.227 1.451 %5
SU.K. Immediate annuities M 53,405 4,066 76-1
SU.K. Immediate annuities F 118,723 8,566 722
Toral annuities 8.832.225 178,334 202
Grand total assurances
and annuities 49,989,480 304,844 61

® R.I. = Republic of Ireland
+ Investigation started as from Ist January 1985. The figures therefore refate to 1985 and 1986 only
$ Annuities issued after 1956 only
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I. POLICIES OF ASSURANCE ISSUED IN THE
UNITED KINGDOM

1.1 WHOLE LIFE AND ENDOWMENT ASSURANCES ON MALE LIVES

As measured by the number of policies covered this is by far the largest
investigation run by the Bureau. Comparison of the exposed to risk for this
investigation, shown in Table 1, with the corresponding figure for 1979-82,
shown in Table 1 of C.M.[.R. 8, indicates a fall of some ten per cent in exposure
between the two quadrennia. At the same time the crude mortality rate per 1,000
has risen from 3-7 in 1979-82 to 4-0 in 1983-36.

The number of policies included in the investigation has been falling steadily
for a number of years. For those offices who contributed throughout the
quadrennium the number of policies in force at 31st December 1986 was some
15% lower than the corresponding in force at 1st January 1983. The fall in the
number of policies at duration 0 (an indication of new business) was about 30%,
reflecting the switch of new business away from the traditional fully medically
underwritten whole life and endowment policy to unit linked and, more
recently, to minimum evidence and to joint life policies. The fall in new business
has led to an increase in the average age of the exposed to risk which would
explain the increase over the two quadrennia in the observed crude mortality
rate per 1,000 which has been noted above.

Tables 1.1.1a, 1.1.1b and 1.1.1c relate respectively to the combined data, the
medically examined data and the non-medical data. They show the actual
deaths in 1983-86, which are then compared with the deaths expected using the
A 1967-70 table by giving the ratios of actual to expected deaths, together with
the corresponding ratios for each quadrennium back to 1967-70. As is the
practice in the Bureau, the investigations are based on policies rather than lives
although offices are requested to exclude simultaneous duplicate policies and,
where possible, all duplicate policics where the life assured is over age 80.

Table 1.1.1a shows that for the combined data at durations 2 and over the
overall mortality experienced has fallen steadily over the five quadrennia listed.
Similarly, for each individual age group from 31-35 through to 86-90 consistent
fails over the five quadrennia have been observed, the extent of the falt varying
from age group to age group with the largest falls lying in the age groups 41-45
to 66-70 (61-65 being an exception). At ages 26 to 40 the improvement in the
experienced mortality has been smaller and the rates may be showing signs of
stabilizing. At ages up to 25, a high proportion of deaths are attributed to
accidents and this makes any trend in non-accidental mortality difficult to
discern. At ages above 90 or so, where offices may have difficulty in maintaining
contact with the life assured, the statistics could be unreliable.

It can be inferred from the above that both the genera! level of mortality and
the shape of the underlying mortality curve relating to this class of business have
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changed since the A 1967-70 tables were prepared, and are continuing to
change. This raises the question as to how far such changes are likely to go and
whether such changes can be predicted.

At duration 1 the overall pattern of the ratios over the five quadrennia is
similar to that shown at durations 2 and over, as is the general progression
through the age groups in the quadrennium [983-86. The improvement in
mortality has been less than at durations 2 and over. It would be interesting to
speculate as to whether, as the overall level of mortality reduces, the effect of
selection might be expected to remain the same, to become stronger or to
become weaker. The movement of the ratios for individuat age groups fluctuates
over the quadrennia and individual patterns are less easy to discern.

At duration 0 the indications are that the overall pattern is similar to that
observed in other durations but the experience does seem to fluctuate from
quadrennium to quadrennium. Duration 0 tends to suffer from its own peculia-
rities in that returns to the Bureau indicate that policies are not always entered
into the relevant files immediately the risk is accepted so that a proportion of
new business misses the duration ¢ census date.

Tables 1.1.1b and 1.1.1c show that for the medical and non-medical data the
patterns are broadly similar to those exhibited by the combined data. As would
be expected, the medically examined lives suffer generally lighter mortality than
the corresponding lives accepted on a non-medical basis,

Table 1.1.2 shows the central rates of mortality for the combined data at
durations 5 and over in individual years from 1967 to 1986 inclusive. The figures
for age groups 25-29 to 35-39 reinforce the view that ultimate rates over these
ranges are stabilising. These are, of course, the groups where mortality rates are
lowest so that scope for further major improvement is necessarily limited.

The question has been raised as to whether there is any evidence of additional
mortality due to AIDS in the C.M.L experience. The only age group where
there appeared to be any additional mortality was the group 36-40 where the
ratio of actual deaths to those expected using the A 1967-70 table was 72% in
1984, 78% in 1985 and 83% in 1986. The slight rise in the central rates at
duration 5 and over shown in table 1,1.2 appeared to point in a similar direction.
However the experience of this age group in 1987, recently available, shows a
100A/E ratio at durations 2 and over using the A 1967-70 table of 69 which
suggests that more time is needed before any real conclusions can be drawn.

In 1986 there were 31 deaths in the cause of death experience returned as
related to AIDS, spread over 19 contributing offices. This was out of a total of
19,236 cases in the investigation. While, for a variety of reasons, the number of
cases returned to the cause of death investigation as related to AIDS. is almost
certainly an underestimate, it does support the view that there is no evidence of
significant additional AIDS mortality in the experience during the period
covered by this report.

Table 1.1.3 shows the ratio (as a percentage) of the central rates of mortality
from the assured lives experience, shown in Table 1.1.2, to the corresponding
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Table 1.1.1a. Whole life and endowment assurances, males, 1983-86, medical
and non-medical combined*: actual deaths and ratios of actual deaths 10 those
expected using the A 196770 table

Age group Actual deaths 100 AJE 100 AJE 100 AJE 100 A/E 100 AJE
{nearest ages) 1983-36 1983-86 1979-82 1975-78 197i-74 1967-70
Duration 0
=20 5 81 n 19 to4 103
2i-25 84 88 103 98 105 100
26-30 97 126 G4 97 103 96
31-35 39 £S5 9% 93 110 9
36-40 121 99 39 105 94 105
4145 135 9 LTS 100 .11 102
46-50 176 74 94 90 105 95
51-55 276 &6 a2 102 30 105
56-60 192 86 100 82 92 9t
61-65 R3] 99 16 104 K 17
66=70 99 109 96 83 90 k]
1= 95 151 137 73 70 131
All ages 1,546 9t g1 93 97 160
Duration t
=20 7 79 19 15 102 100
21-25 91 89 88 9 89 99
26-30 82 83 96 81 95 162
31-35 L3 9t LH 3y 110 98
36-40 i28 73 80 93 100 107
41-45 186 85 83 92 9% 94
46-50 227 75 94 9% 95 107
51-55 a2 72 95 105 192 98
56-60 9 81 93 05 105 95
61-65 188 ¥ 82 9% 8 97
66-10 153 99 33 85 2 90
- 122 116 98 105 127 €13
All ages 1.922 84 9 93 98 100
Durations 2 and over
=20 ol 91 98 96 118 104
21-25 390 76 39 87 9 103
26-30 698 87 34 87 100 98
31-35 1,386 83 85 88 93 97
36-40 3,074 76 80 91 94 100
41-45 4,604 7 78 36 93 102
46-50 13710 H 38 85 95 101
51-55 12,115 69 81 8% 95 99
56-60 17,282 72 81 85 92 100
61-65 17.363 77 82 88 93 101
S6-70r 5.225 I 7% 84 80 98
71-75 5472 4 85 90 98 10}
76-80 5,730 81 91 97 9 10}
81-85 4,118 86 92 94 9% 100
86-96 2311 83 87 96 99 99
91-95 883 9 83 95 49 94
96-100 226 57 54 15 85 93
101= 24 k| 9 39 37 NIA
-45 10,123 75 81 87 95 100
46-60 37,167 71 81 87 %4 100
61-75 28,060 73 82 87 93 100
76— 13,092 82 89 95 97 99
All ages 88,442 ¥e B2 88 99 100

* A proportion of the data received for this investigation is returned with a combined medical code. The figures in Table 1.}.1a are,
therefore. greater than the sum of the corresponding figures from Tables 1.1.1b and [.1.1c
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Table 1.1.1b. Whole life and endowment assurances, males, 1983-86, medical
data: actual deaths and ratios of actual deaths to those expected using the
A 1967-10 table

Age group Actual deaths 160 AJE 100 AJE 100 A/E 100 AJE 100 AJE
{nearess ages) 1983-86 1983-86 1979-82 1975-78 197i-74 1967-10
Duration 0
-20 2 250 164 122 50 73
21-25 2 103 87 13 ] -1
26-30 3 138 152 118 94 102
31-35 3 100 106 74 93 19
36-40 9 - 138 112 103 33
a1-45 2 26 82 10t 89 68
46-50 12 103 82 50 92 78
5t-55 20 89 69 9 64 89
$6-60 21 82 84 70 61 62
61-65 27 63 45 93 56 96
66-70 27 80 74 50 44 T
Tl- 32 120 120 £8 §8 £37
All ages 151 84 86 87 78 87
Duration |
-2 3 461 189 142 100 103
21-25 3 138 76 55 96 98
26-30 3 90 159 40 98 11
31-35 3 62 53 130 il 81
36-40 4 50 105 103 07 1l
4145 12 104 1 97 103 4
46-50 15 90 86 82 87 87
51-55 25 78 74 93 85 23
56-60 Py 72 74 a8 82 7
61-65 38 75 61 o0 53 o
66-70 34 69 42 55 70 6
- 55 104 118 67 106 94
All ages 2124 82 81 83 88 83
Durations 2 and over
-20 3 261 43 197 25 75
21-25 1] 112 o0 &7 96 13
26-30 3t g6 77 86 1 91
31-35 13¢ 102 90 95 98 105
36-40} 3719 90 83 9 92 97
41-43 632 13 78 82 87 99
46-50 1,256 68 76 82 2l ' 96
51-55 2213 66 78 80 37 94
S6-60 1,690 67 74 78 83 93
61-63 4,655 68 T4 ™ B3 94
65-70 2,365 66 13 81 13 96
Ti-15 3.044 i 82 87 9% 103
T6-80 1,147 i b4 96 97 101
RI-R5 2,886 86 %0 93 96 99
26-50 541 85 59 96 98 97
95-95 697 79 b3 94 13 95
96-100 190 57 56 e 86 95
101- 20 0 41 A7 L% NiA
45 L.186 &1 81 87 £l 99
46-60 1.159 67 15 9 86 94
61-75 10,064 68 76 81 |88 97
76 9,081 81 88 94 95 99

All ages 27490 2 L 34 89 96
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Table 1.1.1c. Whole life and endowmenr assurances, males, 1983-86,
non-medical data: actual deaths and ratios of actual deaths to those expected
using the A 1967-70 table

Age group Actual deaths 0 AJE 100 AJE 100 AJE 100 AJE 100 AfE
(nearest ages) 1983-86 1983-86 1979-82 1975-78 1978-74 1967-70
Duration &
=20 49 79 ot 1y 103 ind
2t-25 82 88 104 97 107 12
26-30 91 124 S0 25 104 95
31-35 86 106 89 95 1ta 94
3640 120 93 86 104 92 98
4]-45 132 81 80 100 8 13
46-50 163 3 95 94 108 100
51-55 253 25 84 107 93 118
56-60 17t 87 104 90 11y 116
61-65 103 9% 87 i1 93 140
66-70 72 129 107 £2 143 86
- 63 130 161 45 - 118
All ages 1,387 91 91 100 102 104
Buration |
-20 k) 4 118 1ts 2 00
21-25 88 88 88 81 83 9
26-3¢ 8! 83 92 8t 95 tal
31-35 100 92 94 43 109 103
36-40 124 74 17 92 98 09
41-45 173 84 81 gl 97 99
46-50 211 FL] 95 1t 97 1t3
51-35 98 77 99 10 112 168
5660 250 82 98 14 125 117
61-65 145 92 o 132 104 127
66-10 17 12 103 Hl 129 104
7i- 65 130 73 183 i83 246
All ages 1,686 83 24 96 i 106
Durations 2 and over
=20 57 87 9% 94 122 106
21-25 286 4 89 87 9 102
26-30 661 87 84 87 99 99
31-35 1,245 81 83 87 92 95
36-40 2,680 75 80 90 95 101
4145 3,922 70 78 86 96 103
46-50 6,445 " 79 86 96 104
51-55 9,789 70 82 92 99 102
56-60 13,397 73 24 89 98 105
61-65 12473 80 87 93 tHn i0?
66-70 775 76 83 S0 v4 104
T-75 2301 78 o0 97 100 [{]
76-80 1.821 87 93 98 103 103
81-85 1,058 87 99 98 103 103
86-90 467 84 81 98 102 10
91-95 155 80 2 98 9 90
96-100 0 53 43 66 9 48
101- 3 10 27 78 67 NfA
—45 B854 74 81 87 95 10}
46-60 29,831 72 82 90 o8 193
61-75 17.529 % 87 93 100 106
76— 3,534 86 9 98 102 103

All ages 59,545 75 84 91 98 104



Table 1.1.2. Central rates of mortality per 10,000 experienced in individual years, whole life and endowment
assurances, durations 5 and over, medical and non-medical combined, males 1967-86

Year of

1967
1968
1969
1970

1971
1972
1973
1974

1975
1976
1977
1978
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1980
1981
1982

1983
1984
1985
1986
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18
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18
18

17
17
16
15

135
I5
14
14

4
13
i3
13

34
34
37
36

36
34
34
31

3
30
29
27

28
27
25
24

26
25
23
23

62
o4
62
63

59
62
57
59

38
58
54
4

52
51
49
47

4
43
42
41

Age last birthday
experience  20-24 25-29 30-34 335-39 40-44 45-49 50-54 55-39 60-64 65-69 70-74 75-79

107
106
109
103

98
101
101
100

91
86
N
90

86
90
89
|

82
75
73
4

175
177
182
180

169
169
164
165

158
157
157
152

145
149
141
137

138
137
134
130

280
283
297
295

258
289
270
261

252
252
236
244

229
232
219
218

221
207
220
191

483
503
479
507

470
496
456
478

447
433
428
410

417
405
417
330

379
354
347
347

711
830
807
T8

717
786
821
710

720
695
712
731

682
711
643
683

637
600
606
608

80-84

1,189
1,209
1218
1,164

1,133
1,179
1,216
1,180

1,203
1,151
1.089
1,088

1,054
[,128
1,090
§,078

1,084
976
1,031
973

85-89

1.657
1,962
1,922
1,73t

1,777
1,827
1,794
1,815

1,838
1,814
1,693
1,763

1,604
1,481
1,578
1,669

1,656
1,511
1,540
1,409

90-94
2,244
2,510
2,426
2,425

2,553
2,231
2,366
2,647

2,894
2,559
2,323
2,358

2,500
2,005
2,302
2,149

2,148
2,020
2,000
2,165

95-99

3129
4,967
2,601
4,108

3,775
3,547
3,582
2,455

3,313
3241
3,050
2,632

2,742
2,162
2,081
2,203

2,730
2,070
2,254
2,165
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Table 1.1.3 Ratios (x 100) of C.M.I. central rates of mortality for males from Table 1.1.2 1o
G.B. population mortality

Year of Age last birthday
experience 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 T0-74 75-79 80-84 85-B9

1967 91 82 61 69 59 65 69 68 66 65 T4 T4 85 NfA
1968 83 76 64 58 57 64 67 66 66 64 73 80 81 N/A
1969 84 84 70 05 61 63 64 67 65 65 68 79 86 N/A
1970 90 5 60 65 66 65 67 64 67 67 74 77 84 N/A

1971 74 90 63 60 59 66 65 64 66 62 72 3 79 84
1972 111 63 64 65 61 62 66 64 &4 67 72 77 9 82
1973 66 74 64 61 61 62 62 63 65 65 69 81 82 83
1974 73 68 64 63 61 58 63 64 66 63 72 72 80 85
1975 70 7t 56 58 62 59 63 6l 64 62 69 73 82 86

1976 82 68 58 50 62 60 63 57 62 62 66 69 76 82
1977 64 67 61 65 61 59 60 64 65 61 69 74 77 82

1978 80 67 58 61 57 55 60 61 61 62 66 75 76 84
1979 97 65 58 46 57 58 59 58 59 59 67 70 73 75
1980 79 69 62 6l 60 59 60 62 64 62 68 76 80 73
1981 g0 69 62 58 56 56 60 63 63 60 i 71 79 77
1982 91 71 60 60 59 56 60 58 62 60 65 76 78 81
1983 61 7t 61 60 60 61 59 60 62 60 66 12 80 82
1984 7 82 51 61 59 61 60 38 64 59 64 70 75 78
[985 60 T6 63 59 57 58 58 57 62 63 62 68 76 76

1986 83 73 60 68 59 58 59 59 61 55 63 70 75 !

0i
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rates in the population of Great Britain. For most of the age range 30 to 74 the
C.M.1. experience rates are currently around 60 per cent of the population rates.
The most consistent improvements in the assured lives data compared to the
population rates lie in the age range 45 to 74.

It has been the practice in these reports to give a linear or quadratic relation-
ship between the observed rates at durations 2 and over and the rates according
to the latest published standard table. As the time from publication lengthens
this tends to become more difficult particularly where, as appears to be the case
in 1983-86, the underlying shape of the mortality curve is changing. An ap-
proximate relationship for 1983-86 is given by

g.(1983-86) = (0-7 + 0-00016(x — 55)*) x ¢.(A 1967-70)

All the indications are that mortality at ali ages is substantially below the level
reflected in A 1967-70. Users should therefore exercise care and make whatever
adjustments are appropriate if they use a table which appears to overestimate
mortality.

1.2 WHOLE LIFE AND ENDOWMENT ASSURANCES ON FEMALE LIVES

The exposed to risk for this investigation is shown in Table 1. The number
of policies included in the investigation grew rapidly between the quadrennium
1975-78 and the quadrennium 1979-82 reflecting in large measure the high
volume of new business being written on the lives of women at that time. In both
quadrennia the exposed to risk at duration 0 represented about fifteen per cent
of the total.

In the quadrennium 1983-86 the exposed to risk at duration 0 represented just
under 12% of the total exposure indicating a falling off in new business. For
those offices who contributed throughout the quadrennium the in force at
duration 0 at 31st December 1986 was some five per cent lower than the
corresponding in force at 1st January 1983. Despite this the total exposure
continues to grow since even the reduced volume of new business outweighs
losses due to deaths, maturities or lapses.

Tables 1.2.1a, 1.2.1b and 1.2.1¢ relate, respectively, to the combined, the
medical and the non-medical data. They show the actual deaths in 1983-86,
which are then compared with the deaths expected using the FA 1975-78 table
by giving the ratios of actual to expected deaths together with the corresponding
ratios for 1979-82 and, for the combined data only, for 1975-78. Also shown
are ratios of actual to expected deaths using the A 1967-70 table with a
four-year downward age adjustment for the same three quadrennia. These latter
ratios are included as it is known that the A 1967-70 table with an age adjust-
ment is in use in many life offices as a basis for female lives. Since the
FA 1975-78 table has been published for some six years, and is becoming more
established in use, the Executive Committee has decided that the A 1967-70
table with a four-year age adjustment will no longer be used as a comparison



2

The Moriality of Assured Lives, Pensioners

Table 1.2.1a. Whole life and endowment assurances, females, 1983-86, medical
and non-medical combined: actual deaths and ratios of actual deaths to those
expected using the FA 1975-78 table, and using the A 1967-70 table minus

Jour years
Actual 100 A/E by A 1967-70
Age group deaths 100 A/E by FA 1975-78 minus 4 years
(ncarest ages) 1983-86  [983-86  1979-82  1975-78  1983-86  1979-82  1975-78
Duration 0
-25 15 44 &8 108 16 33 4]
26-35 51 88 74 85 60 51 57
3645 73 71 81 113 65 74 103
46-55 97 60 100 104 46 76 }
56-63 ( 80 62 %
66 135 i Iﬁ} 7 87 1 19} 62
All ages 482 79 84 99 61 61 68
Duration i
-25 30 105 113 127 34 37 42
26-35 49 80 91 88 48 54 50
3645 99 87 94 111 73 79 94
46-53 181 96 117 100 69 85 72
56-65 162 96 128 98 68 89} &9
66— 141 108 12¢ 89 87 96
All ages 662 96 11 101 67 4 65
Durations 2 and over
=20 7 66 44 N/A 29 19 79
21-25 60 78 84 96 25 27 3
26-30 125 69 79 100 38 43 55
31-35 241 68 77 85 61 68 75
36-40 459 " 7t 92 80 &0 103
41-45 625 79 8t 106 87 89 116
46-50 993 90 91 110 87 87 106
51-55 [,291 81 98 104 69 83 88
56-60 [,473 80 92 96 62 7t 74
61-65 1,214 85 84 96 62 62 70
66-70 554 72 82 £9 51 58 63
71-75 463 75 87 99 54 62 71
76-80 404 77 86 114 57 64 84
81-85 307 98 121 110 79 97 88
86-%0 212 112 97 100 [03 89 92
91- 143 75 77 S0 88 62 91
=43 1,517 74 77 97 67 65 80
46-60 3,757 83 93 102 70 79 86
61-75 2,231 80 34 95 57 61 68
76~ 1,066 88 95 105 73 82 88
All ages 8,571 81 88 100 66 72 81

* A proportion of the data received for this investigation is returned with a combined medical code.
The figures in Table [.2.1a are, thercfore, greater than the sum of the corresponding figures from
Tables 1.2.1b and 1.2.1c.
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Table 1.2.1b. Whoele life and endowment assurances, females, 1983-86, medical
dara: acmal deaths and ratios of actual deaths to those expected using the
FA 1975-78 table, and using the A 1967-70 table minus four years

Actual 100 A/E by 100 A/E by A 1967-70
Age group deaths FA 1975-78 minus 4 years
(nearest ages) 1983-86 1983-86 1979-82 1983-86 1979-82 1975-78
Duration 0
All ages 59 79 73 88 61 72
Puration 1
All ages 76 99 1i6 77 85 59
Durations 2 and over
=30 6 78 106 38 52 115
31-38 16 95 51 86 45 112
36-40 30 84 84 94 94 140
4145 44 83 104 91 I14 103
46-50 73 36 85 83 82 110
51-585 124 96 93 81 79 86
56-60 130 62 73 48 56 66
61-65 180 67 76 49 55 67
66-70 140 63 71 43 50 61
Ti-75 158 63 80 45 57 65
76-80 178 66 67 49 50 77
B1-85 137 83 116 66 93 92
86-90 120 109 101 100 93 90
91- 85 70 67 83 80 88
—45 96 85 89 84 83 115
46-60 327 77 g1 64 66 80
61-75 478 64 76 46 54 65
76~ 520 78 86 65 76 87

All ages [,421 73 gl 58 66 IE
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Table 1.2.1c. Whole life and endowment assurances, females, 1983-86, non-
medical data: actual deaths and ratios of actual deaths to those expected using
the FA 1975-78 table, and using the A 1967-70 table minus four years

Actual 100 A/E by [00 AJE by A 1967-70
Age group deaths FA 1975-78 minus 4 vears
(nearest ages) 1983-86 [983-86 1979-82 158386 1979-82 1975-78
Diuration 0
All ages 419 76 85 58 61 67
Duration |
All ages 379 95 [0 66 72 66
Durations 2 and over
-20 7 68 45 30 [9 80
21-25 60 80 85 26 28 31
26~30 [16 67 76 37 42 48
31-35 225 67 78 &0 70 70
3640 425 71 70 79 ™ 97
4145 575 79 79 87 87 119
46-50 914 91 91 87 83 105
51-55 1,155 80 a8 68 84 89
56-60 1,332 82 96 64 74 77
6l-65 1,019 90 87 66 64 "
6670 394 75 89 33 63 65
71-75 294 85 93 60 66 76
76-80 206 89 107 66 79 92
81-85 55 122 129 98 104 83
86-90 i {21 90 IE1 33 96
9i- 47 89 100 104 115 97
-45 1.408 73 76 66 63 76
46--60 3.401 84 95 K 81 88
61-75 1,707 85 89 61 64 70
76- 479 102 108 83 91 9l

All ages 6,995 83 90 68 73 81



Tabte 1.2.2. Central rates of mortality per 10,000 experienced in individual vears, whole life and endowment

Year of

assurances, durations 5 and over, medical and non-medical combined, females 1975-86

Age last birthday

experience  20-24  25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 B85-89

1975
1976
1977
1978

1979
1980
1981
1982

1983
1984
1985
1986

Note: figures in brackets are based on fewer than 10 deaths

(0
@
@
3

4
4
2
&)

@)
2
@
(M

(1)

I
5
7
3

d L L Un

B

4

o b 4 -2 LA

oW W

8

[ S F . -l - -] NS 2

~

8
14
P
11

11
11
14

8

10
10
12
10

16
26
31
18

20
19
21
17

22
i9
20
18

25
3
44
33

41
36
M
32

29
29
27
28

29
59
59
46

50
44
33
49

54
92
91
64

66
72
62
87

7l
70
71
77

100
129
130
11

120
106
116
109

90
94
110
101

181
266
278
21

239
187
197
273

224
159
195
166

319
468
474
437

283
391
346
392

291
260
359
349

555
624
921
716

723
735
890
824

668
701
715
714

735
1,461
1,427
1,027

1,347
1,215
1,380
1.162

1,526

985
1,311
1,014

90-94

1,211
1,569
2,507
2,022

2,036
1.691
2,349
2.031

2,515
2,528
2,215
1,585

95-99
(1,418)
(2.405)

3,724
(1,501)

(1,684)

(1,870)
2,911

(2.500)

(3,556)
(2,130)
2,561
{1,234)
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Table 1.2.3. Ratios (x100) of C.M.1. central rates of mortality for females from Table 1.2.2 to
G.B. population mortality

Year of Age last birthday
experience  20-24  25-29  30-34 35-39 40-44 4549 50-54 55-59 60-64 65-69 T0-74 75-79 80-84 85-89
1975 0 20 60 m 41 48 47 36 43 50 54 56 56 46
1976 98 104 74 65 73 78 68 74 72 64 79 80 61 88
1977 93 156 109 83 121 97 86 75 74 67 86 86 96 92
1978 71 59 60 55 59 57 62 58 51 56 65 79 75 65
1979 108 104 92 77 62 64 ” 63 51 61 74 51 75 84
1980 [03 65 66 78 65 45 73 55 59 55 60 73 8l 79
1981 57 70 66 54 84 73 70 71 52 62 63 67 99 91
1982 86 | 65 64 51 61 68 64 72 57 88 75 92 77
1983 65 73 52 65 65 82 63 34 60 47 T4 58 77 103
1934 65 93 52 67 67 73 66 58 61 50 54 53 85 70
1985 129 105 70 78 80 79 63 54 59 58 64 72 83 89

1986 30 53 69 71 68 71 o8 62 67 54 56 71 86 72

3
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basis by the Bureau unless specifically requested by an office for its own returns.

In the combined experience at durations 2 and over the mortality experienced
overall has fallen over the three quadrennia observed. Between the ages of 21
and 80 the trend by age group has been generally downwards with only few
exceptions. The observed levelling out of the ratios over the age range 36 to 50
between the last two quadrennia may indicate that mortality improvement at
these ages is slowing down or ceasing altogether.

It is difficult to discern any consistent trends in the experience at durations 0
and 1.

The medical and non-medical experiences in general mirror the combined
experience, the non-medical experience overall being heavier than the medical
as would be expected.

Table 1.2.2 shows the central rates of mortality experienced in the combined
female data at durations 5 and over in the individual years 1975 1o 1986.
Although the select period is different the figures show similar patterns to those
noted from observation of the results shown in tables 1.2.1a, 1.2.1b and 1.2.1c.

Table 1.2.3 shows the ratio (as a percentage) of the central rates of mortality
from the assured lives experience, shown in table 1.2.2, to the corresponding
rates in the population of Great Britain. For most of the age groups over 30 the
C.M.1. experience rates are currently around 70 per cent of the population rates.
It is difficult to find any real pattern of improvement in the C.M.I. rates as
compared to the national rates. The C.M.I. experience rates do fluctuate from
year to year; in part, particularly in the carly years, this may be a function of
the relatively limited number of deaths in the experience.

1.3 TEMPORARY ASSURANCES

The male experience

The investigation into the mortality of assured lives holding temporary
contracts was, over the period covered by this report, split between level tempor-
ary assurances and decreasing temporary assurances, Tables 1.3.1a, 1.3.1b and
1.3.1c show the experience for level temporary assurances and relate respectively
to the combined data, the medically examined data and the non-medical data.
The corresponding tables for decreasing temporary assurances are 1.3.2a, 1.3.2b
and 1.3.2c. Table 1.3.3 shows the experience for all temporary assurances
combined. The comparison basis used is the A 1967-70(3) table.

The exposed to risk in the level temporary experience is increasing rapidly, the
exposure in the quadrennium 1983-86 being over 50% greater than the exposure
in the quadrennium 1979-82. Much of this business is short term, probably 10
years or less. This, coupled with the expansion of new business, results in nearly
70% of the exposure being at durations less than 5 years.

In contrast the exposed to risk in the decreasing temporary investigation is
little different between the quadrennium 1979-82 and the quadrennium 1983-
86. Two thirds of the exposure in 1983-86 is at durations 5 and over. It is
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believed that many of these contracts are family income or mortgage protection
policies, with terms of up to 25 years. With the increasing popularity of endow-
ment mortgages, it is possible that this class of business may tend to decline.

In the case of level temporary assurances at durations 5 and over there was
a marked improvement in overall mortality over the three quadrennia 1971-74,
1975-78 and 1979-82. Between }1979-82 and 1983-86 there appears to have been
very little overali improvement. Looking at broad age ranges however, a
different picture emerges. At ages up to 45 there has been continued improve-
ment over the four quadrennia while at ages 46-60 the experience has been
relatively stable. At ages over 60 where the exposed to risk is much smaller, there
is no clear pattern.

The medically examined experience is relatively small and too much should
not necessarily be read into the results. However, it could perhaps be noted that
the beneficial effect of medical examination is no longer apparent at durations
5 and over.

At durations under 5 no clear pattern in the level of mortality 