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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 ninth number of its Reports.

The main item is a report on the graduation of the mortality experiences for the
quadrennium 1979-82 for assured lives, annuitants and pensioners. This has to
be read in conjunction with a paper prepared by three members of the
Committee, entitled ‘On Graduation by Mathematical Formula’, by D. O.
Forfar, J. J. McCutcheon and A. D. Wilkie, which is being published in J.L.A.
and in T.F. 4. This paper describes the methodology used by the Committee in
preparing its graduations of the experiences.

The Committee is secking to obtain the views of members of the actuarial
profession on these graduations at meetings of the Faculty and of the Institute. It
is also obtaining the views of those offices that contribute to the Bureau. The
views of anyone else will be welcome. After the Committee has taken soundings
in this way it will consider what new standard tables of mortality to publish. The
report is therefore an important one for the future.

A second item reports on the Cause of Death experience for assured lives for
the quadrennium 1979-82.

The Executive Committee wishes to thank all those whose efforts have made it
possible to produce these reports—those in contributing offices who prepare the
data, the staff of the Bureau and of the associated consulting firms, and those
who have overseen the printing and publication of this number of the Reports.

A. D. Wilkie
January, 1988 Chairman of the Executive Committee
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THE GRADUATION OF THE 1979-82 MORTALITY
EXPERIENCES

1. INTRODUCTION

1.1 INTRODUCTION

In ‘Mortality of Assured Lives, Pensioners and Annuitants 197982, C.M.LR.
8, 1, the Committee reported on the results of all the mortality experiences for
assured lives (accepted at normal premium rates), annuitants, and life office
pensioners for the quadrennium 1979—82. This quadrennium lies some twelve years
after the quadrennium 1967—70, the experience for which formed the basis for the
standard tables for male assured lives (A1967—70), annuitants (2(90)), and life office
pensioners (PA(90)), which have been used by the Committee for comparisons, and
life offices for practical applications, since they were published.

The quadrennial report showed that the actual mortality experience for all these
investigations had moved out of line with the standard tables. The experience of
some new investigations is also now available. Furthermore, the a(90) tables for
annuitants and the PA(90) tables for life office pensioners were intended to represent
the mortality rates likely to be experienced in 1990, and so they are unsuitable for
use, without adjustment, for the calculation of premium rates and reserves for those
who may live well beyond that date.

The Committee therefore decided that it was appropriate for all the investigations
for which an experience was available for 1979—82 10 be considered with a view to
preparing tables of the graduated mortality rates that best represented those
experiences. This Report presents the results of the Committee’s investigations,

The Committee has been helped by the fact that three of its members have prepared
a comprehensive paper on the mathematical methods suitable for graduation in
modern conditions, i.e. taking into account both modern statistical ideas and modern
computing facilites. The authors of that paper were able to use the C.M.L
experiences as examples of the methodology. Since the methodology is fully
described in the paper, ‘On Graduation by Mathematical Formula’, by D.O. Forfar,
J.J. McCutcheon, and A.D. Wilkie, J.I.A. 115, 1 and T.F. A. 41, 1, it is possible for
the Committee in this report to take the methods as known, and simply to describe
the results. The documents are distinguished by calling them the ‘Report’ and the
‘Paper’.

The development of this modern methodology has been a continuing process, in
which the Committee has played a significant role. The historically-minded reader
is referred to ‘Considerations Affecting the Preparation of Standard Tables of
Mortality’, J.I.A. 101, 133 and T.F.A. 34, 135, ‘The Graduation of Pensioners’ and
of Annuitants’ Mortality Experience, 1967-70', C.M.I.R. 2, 57, ‘Proposed
Standard Tables for Life Office Pensioners and Annuitants’, C.M.LR. 3, 1,
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‘Graduation of the Mortality Experience of Female Assured Lives 1975-78°,
C.M.LR. 6, 1, and ‘On a Possible Graduation of the Irish Assured Lives Mortality
Experience’, C.M.LR. 6, 37. From these papers it can be seen how various new
methods have been developed and introduced to the profession.

1.2 QUESTIONS FOR THE PROFESSION

This Report presents graduated experience mortality rates. The Committee wishes
to present these results for consideration by the profession before the Committee
attempts to construct standard mortality tables based on these graduated experiences.
To do this would require that the tables be extended where necessary to lower and
to higher ages than appear in each experience, in order that rates may be available
for the complete range of ages that is necessary for practical applications. It would
also require that forecast rates be prepared wherever they may be required.

The Committee therefore seeks the views of the profession on these graduated
experiences, and on whether standard tables based on these cxperiences are
required. If the response is positive it will then arrange for standard tables to be
constructed and will report back to the profession when the necessary work has been
completed.

For each investigation the Committee would like to know the profession’s views
on a number of specific topics. Certain ‘Questions for the Profession’, relating to
each particular experience, appear at the end of each Section of the Repori. Most of
the questions are, however, common to each investigation and these are listed below.

(1) Are the graduated rates derived from each particular 1979-82 experience
sufficiently different from those of existing standard tables for new standard
tables to be prepared, which would be used by the Committee as a standard
of comparison in future, and which could be used by actuaries working in or
advising life offices for the calculation of premium rates and reserves?

(2) The Committee is aware of the work of the AIDS (Acquired Immune
Deficiency Syndrome) Working Party of the Institute of Actuaries, and the
profession has been informed of this work through the Bulletins issued
recently by that Working Party, and through some comion membership. If
mortality rates at younger adult ages are likely to rise becanse of AIDS, will
a new standard table be of any practical use? If not, will it nevertheless be
useful as a historical record of mortality rates before the arrival of AIDS?

(3) If a standard tabie is desired for a particular class of life, which select period
should be used? Existing tables include those with no select period (PA(90)),
a select period of one year (a(90)), two years (A1967—70 and FA1975-78)
and five years (A1967—70(5)). How important is it for practical calculations
that the same selection period as in a previous table be retained?

(4) In most cases the observed experience covers a narrower range of ages than
may be necessary for practical work. Standard tables would need to be
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extended downwards and upwards, as necessary, to satisfy practical
requirements. What range of ages is in fact necessary for each table? It need
not be the same for the select tables as for the ultimate table.

The Committee will wish to have guidance on the form in which standard
tables should be presented. For each standard table that is produced, values of
mortality functions would be published. But do those who use the tables
require full sets of monetary functions at a range of rates of interest, as was
customary in the past and as was published for A1967—~70, a(90) and PA(90)?
For the standard table for female assured lives, FA1975—78, the Committee
took the view that mortality functions were ali that was required nowadays, in
view of the great increase in computing power available to offices. Now that
the same sort of computing power is available to any individual who wishes
it, is there any requirement for extensive tables of monetary functions to be
published? If the Committee feels that printed tables of monetary functions
are required, it will take further soundings about what functions would be
desired. However, any preliminary indications of what monetary functions
would be wanted would be helpful.
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2. THE DATA

The number of investigations carried out by the Committee has grown
substantially over the years. The best measure of the size of an experience (for the
purposes of graduation) is given by the number of deaths recorded in the period of
observation. A satisfactory graduation can be expected whenever the number of
deaths is targe enough. In practice 100 deaths spread over a short age range, or 200
spread over a longer age range often proves sufficient. If an investigation has many
fewer deaths than these numbers, the estimated parameters of any graduation
formula have such large standard errors that there is too great uncertainty about the
shape and level of the graduation function for the results to be of great practical
reliability.

Table 2.1 summarises all the investigations considered by the Committee by
showing the numbers of deaths, subdivided by duration where this is recorded. It
will readily be observed that the numbers of deaths for several of the investigations
are so few that there would be no possibility of basing a satisfactory graduation on
them; nevertheless there are over 100 data sets shown in the table for which there are
over 100 deaths, without taking into account the possibility of grouping different
durations together.

The experiences that, for the 1979-82 quadrennium, were considered to be too
small to warrant individual graduations are:

Females. United Kingdom. Level temporary assurances.
Females. United Kingdom. Decreasing temporary assurances.
Males. Republic of Ireland. Linked assurances.

Females. Republic of Ireland. Permanent assurances.

Females. Republic of Ireland. Linked assurances.

Males. United Kingdom. Pensioners’ widowers.

For several investigations the Bureau collects data on an ‘Amounts’ basis as well
as on a ‘Lives’ basis. These are: immediate annuitants, life office pensioners, and the
widows and widowers of life office pensioners. These too required consideration,
and the ‘Amounts’ and ‘Lives’ data are discussed together.

The Committee was faced with a substantia} task in attempting to carry out its aim
of preparing graduations of all the experiences, and although this has been facilitated
by excellent computing facilities and the suites of programmes developed specially
for the work of graduation, there remains the problem of presenting the results of this
work in a sufficiently succinct form. The Committee hopes that it has chosen the
correct balance between profusion and terseness, Many more details of each
graduation are available to the interested researcher on request to the Bureau.

Most of the investigations are for United Kingdom data; some are for policies in
the Republic of Ireland. When data for Ireland are under discussion this fact is noted,
but the opposite observation is not repeated for the UK investigations.
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Table 2.1. Numbers of deaths observed during 197982 in each investigation.

A. Males. Assurances, United Kingdom.

Investigation 0
Permanent assurances:

Medical 193
Non-medicat 1,602
Combined 1,795
Level temporary assurances:
Medical 70
Non-medical 194
Combined 264
Decreasing temporary assurances:
Medical 66
Non-medical 177
Combined 243
Linked assurances:

Medical 13
Non-medical 73
Combined 197

(including many not categorised by medical type)

278
2,009
2,287

65
162
227

73
239
312

21
63
166

Durations
2 3
328 435
2,060 2,074
2,388 2,509
63 61
128 134
191 195
90 107
260 301
350 408
11 26
62 83
147 159

451
2,155
2,606

53
87
140

N
266
357

26
84
159

B. Females. Assurances. United Kingdom.

Investigation 0
Permanent assurances:

Medical 38
Non-medical 383
Combined 421
Level temporary assurances:
Medical 1
Non-medical 2
Combined 3
Decreasing temporary assurances:
Medical 0
Non-medical 2
Combined 2
Linked assurances:

Medical 5
Non-medical 9
Combined 40

(including many not categorised by medical type)

74
527
601

3
14
27

Durations
2 3
54 66
516 437
570 523
0 0
1 2
1 2
2 1
1 1
3 2
4 1
26 25
35 27

63
450
513

(=]

28
34

5+

30,488
52,950
83,438

192
305
497

1,313
3,158
4,471

332
1,183
1,906

5+

1,074
3,688
4,762

O

—

40
184
256

Total

32,173
62,850
95,023

504
1,010
1,514

i,740
4,401
6,141

429
1,548
2,734

Total

1,369
6,021
7,390

[=.

10
17

58
286
419
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Table 2.1 (continued)

Investigation 0
Permanent assurances:

Medical 12
Non-medical 69
Combined 81
Linked assurances:

Medical 0
Non-medical 17
Combined 17

Investigation 0

Permanent assurances:

Medical 0
Non-medical 2
Combined 2
Linked assurances:

Medical 0
Non-medical 3
Combined 3

E. Immediate annuitants. United Kingdom.

Investigation 0

Immediate anpmitants: Males
Pre-1957

Post-1956 122
Combined 122
Immediate annuitants: Females
Pre-1957

Post-1956 154
Combined 154

C. Males. Repubtic of Ireland.

19
60
79

H
26
27

D. Females. Republic of Ireland.

[PA]

142
142

196
196

Durations
2 3
23 27
59 64
82 91
1 1
22 131
23 2

Durations
2 3
2 0
0 1
2 1
0 0
2 3
2 3

Durations
2 3
169 180
169 180
240 271
240 271

32

92

16
18

157
157

281
281

5+

2,388
1,889
4,277

131
183

5+

12
18
30

19
27

5+

217
4,123
4,340

1,758
8,801
10,559

Total

2,501
2.201
4,702

57
223
280

Totat

14
26
40

30
38

Total

217
4,893
5,110

1,758
9,943
11,701



F. Males and Females. United Kingdom

(Not subdivided by duration).

Males
Retirement annuitants:
Deferred 12,328
Vested 8,811
Combined 21,139
Life office pensioners:
Normal and late retirements 85,426
Early retirements 23,717
Combined 109,143

Widows and widowers of life office pensioners:

All 10
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Females

860
692
1,552

10,536
1,899
12,435

692

The experiences (other than those that are too small to consider) are discussed in
the following Sections of this report in the sequence in which they are listed in Table

2.1, that is:

Section 12.

Section 10.  Retirement annuitants.
Section 11.  Life office pensioners.
Widows of life office pensioners.

A. Males. United Kingdom.

Section 3. Permanent assurances.
Section 4.  Temporary assurances (level and decreasing).
Section 5. Linked assurances.

B. Females. United Kingdom.
Section 6. Permanent assurances.
Section 7. Linked assurances.

C. Males. Republic of Ireland.
Section 8. Permanent assurances.

E. Males and Females. United Kingdom.

Section 9. Immediate annuitants

Section 13 gives some comparisons of the various experiences, particularly those
for annuitants, and in Section 14 the graduated values of g, are shown in synoptic

tables, along with those from the current standard tables.

Certain methods have been used in all the graduations presented. Except where it
is noted otherwise, the function g, has been graduated, using central exposures,
with maximum likelihood estimation of the parameters. All the GM(r.s) and
LGM(r,s) formulae use Chebycheff polynomials in the transformed variable
t=(x—"T0)/50. Thus

GM™ ()=ap+aiCiH+- - -+a,—1Cr— (1)

+explbo+biCi) +- - -+b,—1Cs- (D],
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where Ci(r) is the first type of Chebycheff polynomial of degree i in ¢, and

VS = M)__
LGM™0= Ty eare

(See Scction 4 of the paper.)

Wherever it is appropriate to group ages for comparisons they have been grouped
so that the numbers of actual deaths or the numbers of expected deaths (as
appropriate for the test) are at least 5 in each age group.

Where the experience is subdivided by duration, the notation *5+" is used to mean
‘durations 3 and over’, and where durations are grouped 4 similar notation is used,
so that for example durations 2, 3, 4 and 5+ combined are referred to as duration
24,
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3. PERMANENT ASSURANCES, MALES

3.1 INTRODUCTION

The investigation into the mortality experience of male lives assured in the United
Kingdom for permanent assurances (whole-life and endowment assurances} is the
oldest carried out by the Bureau, and it has formed the basis for several sets of
standard tables for assured lives, A1924-29, A1949-52, A1967-70 and
A1967-70(5}. It is also the largest investigation, measured either by exposed to risk
or by numbers of deaths.

This experience formed one of the examptes used by the authors of the Paper and
fuller details of the graduation are reported therein. In this Report it is therefore
possible to be relatively brief.

The investigation is based on policies, and therefore contains a considerable
number of duplicates. The numbers of duplicates in the exposed to risk are not
known, but it is possible to analyse the records for deaths in the Cause of Death
investigation to obtain a distribution of numbers of deaths with 1, 2,3, . . . policies,
as the Committee reported in ‘An Investigation into the Distribution of Policies per
Life Assured in the Cause of Death Investigation Data’, C.M.LR. 8, 49 (1986).
Variance ratios appropriate to the actual experience have been calculated and used
to adjust the exposed to risk and numbers of deaths, as described in the Paper.

The experience includes data for a select period of five years and an ultimate
period thereafter, so there are six different sets of duration data, for durations 0, 1,
2,3,4,and 5+.

The A1924-29 table was constructed with a three year selection period. For the
A1949-52 table this was reduced to two years. The A1967-70 table came in two
forms, one with two years and the other with five years selection (A 1967=70(5)).

3.2 THE DATA

The experience is divided into Medical and Non-medical sections, and the
‘Combined’ section is the aggregate of these. The numbers of deaths and the central
exposed to risk for each section and for each duration (including 2+) are shown
betow.

Medical Non-medical
Duration Deaths Central exposed Deaths Central exposed
0 193 119,690.5 1,602 1,679,349.2
1 278 139,098.5 2,009 1,636,959.8
2 328 153,788.5 2,060 1,550,894.8
3 435 171,635.5 2,074 1,478,338.2
4 451 185,873.5 2,155 1,385,146.3
5+ 30,488 3,570,520.0 52,950 13,742,951.2
2+ 31,702 4,081,817.5 59,239 18,157,330.5
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Combined
Duration Deaths Central exposed
0 1,795 1,799,039.7
1 2,287 1.776,058.3
2 2,388 1.704,683.3
3 2,500 1,649,973.7
4 2,606 1,.571,019.8
5+ 83,438 17,313,471.2
2+ 90,941 22,239,148.0

The variance ratios used were based on the Combined experience, and are for
durations 2+ and 5+ only. When investigating the Medical and Non-medical
sections two methods were used, the first with the unadjusted data, and the second
with the variance ratios for the Combined data; these may strictly be too big for each
section separately. The adjusted total numbers are shown below.

Medical MNon-medical
Duration Deaths Central exposed Deaths Central exposed
5+ 20,203.8 2,200,629.3 33,0355 8,626,506.7
2+ 20,645.6 2,425,793.0 35,893.6 11,014,236.8
Combined
Puration Deaths Central exposed
5+ 53,239.3 10,827,136.0
2+ 56.539.1 13,440,029.9

In the Paper three age ranges of interest are noted: first the extreme limits of the
data; secondly the continuous range over which the exposed to risk at each age
exceeds 100; thirdly the continuous range over which the deaths at each age exceed
10. Each range for each duration is noted below, except for the select durations in
the Medical section in which very few ages have more than 10 deaths.

Medical Non-medical
Range Exposed Deaths Range Exposed Deaths
Duration of data =100 =10 of data =100 =10

o 10-88 17-75 — 10-100 10-74 1762
1 11-88 17-76 - 1088 11-74 1863
2 10-89 18-75 — 10~-89 11-73 1964
3 11-90 19-75 - 10-100 13-73 20-70
4 1088 20—75 - 10-97 14-74 21-72
5+ 10-108 21-100 29-100 10108 15-94 22-96
2+ 10-108 18-100 27-100 10-108 1094 17-96
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Combined

Range Exposed Deaths

Duration of data =100 =10

0 10—100 10-76 17-67

1 1088 12-76 18-68

2 10-89 12-77 19-69

3 10—-100 13-77 20-12

4 1097 14-76 21-12
5+ 10~108 15-100 22-100
2+ 10-108 10—100 18-100

It can be seen that the Non-medical section provides the bulk of the data for the
select durations, and the Medical section provides a considerable weight at the
higher ages in duration 5+.

3.3 COMBINED DATA: COMPARISON OF DURATIONS

The Paper describes fully the methods used to compare the data for two different
experiences in order to see whether they are significantly different, or whether they
are sufficiently simitar for the data to be pooled before graduating. The statistics for
these tests for the Combined data are shown in Table 3.1, in which each singie
duration is compared with each other single duration; the comparisons of groups of
consecutive durations described in the Paper are omitted.

The data for duration 5+ has been adjusted by dividing the numbers of deaths and
the exposed to risk at each age by the corresponding variance ratio. For each
comparison ages have been grouped so that there were at least 5 actual deaths in each
age group in each experience.

As was observed in the Paper, duration O for the Combined data has significantly
lower mortality than any other duration, and duration 5+ has significantly higher
mortality than any other, but durations 1, 2, 3 and 4 are not so readily separated.
There is evidence of a ‘gradient’ of increasing mortality with duration of selection
over durations [ to 4, but it is not very conclusive.

Although this investigation provides little justification for grouping durations 2-4
with duration 5+ to form duration 2+, as was done when the A1967-70 tables were
constructed, a comparison of this duration group with the previous graduation is of
interest. The following durations were therefore considered: 0, 1, 2, 3, 4, 2-4, 1-4,
2+ and 54. This would allow select tables to be constructed:

G, 1, 2, 3, 4, 5+ (full five years selection)

G, 1, 24, 5+ (five years selection as A1967=70(5))

0, 14, 5+ (five years selection with only three groups}
0, 1, 2+ (two years selection as in A1967-70)

Each of these nine experiences was graduated using central exposures and
graduating p,. The detailed investigations for all except duration 2+ are discussed
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Table 3.1 Male assured lives, permanent, Combined
Comparison of data for different durations

Durations H I Numbers

Ivil AE A/E + - pl+} Tuns plruns) ¥ P0G}

0 1 889 110-:9 11 47 0-0000 13 0-0165 102-3 0-0003
0 2 872 112-4 14 44 0-0001 1% 0-1679 141-1 0-0000
0 3 85:2 {142 6 51 0-0000 10 0-1470 146-6  0-0000
4] 4 83-3 1160 3 53 0-0000 7 1-0000 1650 0-0000
0 5+ 681 101-6 1 55 0-0000 3 1-0900 385-7 0-0000
T 2 930 1020 2 37 00337 28 04847 430 0-9417
I 3 96-0 104-0 23 34 00924 30 0-7142 677 0-1565
1 4 93.8 106-1 15 41 0-0003 24 0-6804 70.0 0-0084
1 5+ 820 105-0 7 50 0-0000 U 0-1582 184-8 0-0000
2 3 98-0 102-0 28 31 0-3974 33 0-7904 809  0-0308
2 4 96-0 104-0 21 36 00314 31 0-8759 64:2 0:2393
zZ 5+ 851 100-8 12 46 0-0000 17 0-1635 149-9 0-0000
3 4 98-2 101-8 26 2 02559 28 (3753 54-1 0-6224
3 54+ 873 100-7 12 46  0-0000 21 0-7315 126-7 0-0000
4 5+ 900 100-6 16 41 0-0006 19 0:0719 1131 0-0000

in the Paper. For each of the select durations a GM(2,2) formula proved to be
satisfactory, no higher order being necessary. For durations 2+ and 5+ the age
range for graduation was restricted to 1090, as was done for the 1967-70
experience, and for the same reasons, as is explained in the Paper. For duration 5+
it was found in the Paper that there was a choice between a GM(2,2) ard a higher
order formula, and the same proved to be true for duration 2+.

Table 3.2 summarises the results for the GM(2,2) formula for each of the duration
groups, and gives values of gy and their percentage standard errors for decennial
ages from 20 to 110.

3.4 COMPARISON OF GRADUATION FORMULAE

In the Paper it was discussed how, given two sets of data, to each of which had
been fitted the same order of formula, the maximum likelihood estimates of the two
sets of parameters could be compared by calculating the distance D between the
points in the parameter space (see §13.5 of the Paper). The measure D is distributed
as x*(n), where n is the number of parameters; the corresponding probability p(D)
was also calculated.

The graduated results for the seven sets of data for select durations were compared
in the Paper. Five sets are independent and the other two were formed by groups of



Table 3.2, Male assured lives, permanens. Statistics for graduations of p.=GM(2,2)

Daration ¢ 1
Values of parameters at optimum point:
100 a, -0r465192 —0-713368
T-ratic -3353 —4-02
00, —0-452546 - (676049
T-ratic —4-40 —-4-97
b, —3-985723 — 3689744
T-ratio =-7784 -7370
' 3-185063 3-027036
T-catic 82t 8-88
Signs test: p(pos) 9-5513 03494
Runs test: p{runs) 0-4491 0-2686
K-S test: p(KS) 1:0000 0-9999
Serial Correlation test:
T-ratio 1 ~067 1-29
T-ralio 2 ] ol16
Trativ 3 05l =107
32 test:
¥? 7t-14 57-51
Degrees of freedom 56 50
2(x2) 0437 0-4190¢
Specimen values of g, and percentage standard errors.
Age 20 0-000622 0-000807
percentage 8.¢, 2283 2005
Age 30 0-000424 0-000493
percentage s.e. 3419 32-75
Age 40 0-000855 0001042
percentage s.¢. 1879 1710
Age 50 0-002476 0003170
percentapge s.e. T03 607
Age 60 0-006333 0-008173
percentage s.¢. 4-54 3-36
Age 70 0014382 0018378
percentage s.c. 719 6-03
Age 80 0'030205 0-037884
percentage s.e. 122 9-33
Age 90 0-060190 0-073663
percemiage $,e. 15-73 12:98
Age 100 0115091 0-136765
prrceniage s.c. 20-29 16-60
Age 110 0210921 0-242281
Percentage s.c. 24-18 19-59

2

—0-473123
—391
—0-474513
-4-67
—3-687542
~92:84
3573208
10-87
06506
0-9560
1-0000

-0-83
~2:91
®55

66-20
56
0-1652

0000695
14-28
0000506
17-20
001109
G-56
0-003328
427
0003830
353
0209438
5-87
0046198
936
0-096683
1313
0192489
1668
0-358468
15-6%

3

—~0-394346
-198
—0-423833
-4-76
—3-620979
956
3-989363
1273
0-5513
0-9869
10000

-1-8%
076
-1"46

6600
56
0-1696

0-000768
10-83
0-000550
10-04
0-00109%
662
0-003351
357
4009359
2
0023584
558
055427
896
0-123387
12-56
0-258103
1546
0-488360
16-00

4

—0:701247
-380
—0-687857
-4-5(
—~3-564739
-~7374
3227393
956
06026
0-8544
0-9993

—0-57
-040
= 1-30

5394
535
§-3336

0000867
21-45
0-000543
3196
001172
1660
0-003614
5-98
0009492
¥y42
0-021525
5-48
0-046110
893
0091894
12:76
0-174228
16-44
0311969
1907

24

—-0-487122
-683
—0-496613
-812
—3-634119
—l6l-52
3647534
19-54
(2285
6359
1-0000

-2'59
-0
-0-79

7330
6l
01344

0-000759
503
0-000532
5-18
Q001129
327
0-003428
iR
0-009237
19
0022223
323
0-049629
5-25
105003
T4
0210623
939
392273
10-42

1~

—(r539786
-813
-0-540869
-976
~3-648090
— 18294
3-494553
2151
3561
1755
10000

-1-24
-0-60
-1-02

B5-12

60274

+H000775
486
00522

0001106
2-82
4003372
166
0-008998
170
0021291

0-046602
4-57
0096541
645
0190101
&18
0-350689
927

5+

—0-378772
—i6-87
—0r431902
—17-60
—3:329023
—386'74
4395701
108-49
0-6399
0-0109
0-8491

2-67
193
1-88

109-01
o6
0-0007

0-000867
74
0-000574
2:66

0-39
0-D85510
0-88
0-205722
1-29
0-442872
1-52
07130
1-21

I+

—(-338415
—19-48
—0-386512
— 2096
—3-352236
—458-42
4-656042
121-59
06362
00642
07696

Q011739
051
0032718
0-58
0-085065
0-57
0206478
125
0-447742
1145
0780129
(MY
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14 The Graduation of the 1979-82 Mortality Experiences

the independent sets. The values of D and of p{(D>) for each pair of durations or
duration groups were given in the Paper, and are reproduced below.

Value of D
Dutration 0 1 2 3 4 2-4
1 2482 — — — - —_
2 54-23 6-46 — — - —
3 89-88 10-55 3-05 — — —
4 59-06 19-56 5-07 3-96 — —
24 125-56 14.92 3-50 1-60 4-13 —
14 75-47 9-30 1-86 3.39 628 1-97
Value of p(D)
Duration 0 3 2 3 4 24
] (-0001 — - — - -
2 0-0000 0-1675 — — - —
3 0-0000 0-0321 0-5494 — — —
4 0-0000 0-0006 0-2801 0-4115 — —
2-4 00000 0:0049 0-4782 0-8083 0-3856 -
14 0-0000 0:0540 0-7608 0-4941 0-1795 07418

In the Paper it was observed that duration 0 was clearly different from the others,
that durations 2, 3 and 4 could be justifiably combined to form durations 2-4, but
that duration 1 was significantly different from durations 2—4. Duration 5+ was
clearly different from any of the select durations, and the same is true for duration
2+,

inspection of the values of ¢ for durations 0, 1, 2—4 and 5+ shows that they are
reasonably ‘parallel’ from age 30 onwards, but that the rates for duration 1 are above
those for durations 2—4 at age 20. The values of g, cross over between ages 24 and
25. The Committee assumes that this feature should be eliminated in practical tables.
There is no such overlap in the graduated rates for durations 0, 1—4 and 5+.

3.5 COMPARISON WITH GRADUATIONS OF A1967-70

The A1967-70 and A1967-70(5) tables were graduated using g., initial
exposures, and Barnett’s formula, which is equivalent to a LGM(2,2) formula. The
parameters B, ¢, H and Y of Barnett’s formula can readily be converted into the
parameters, a,, q,, b, and b, of the LGM(2,2) formula, and the equivalent values
are shown below,

Duration 0 1 2+ 24 S+
Bamett’s formula: ¢/p,=8 ¢ —H-y with y=x-F

Y 9-4540503 17-189620 24-794921 17-169389 24.798937
[,0008 1-4453482 0-94771326 0-70074652 10719874 0-7665466%
T 1-2589772 1-3724289 1-5840485 13798523 1.5726535

10,0004 1-5992218 1-2295791 0-91650991 1-4344326 1-0340378
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Logistic: g;=LGM(2,2) with r=(x—701/50

1004, —0-96826403 —0-64934540  —0-41430903 —0-75781951 -(0-46739608
1004, —0-799610%0 ~0-61478955 —-0-45825495 —0-71721630 —0-51701890
b, —3-75066287 —3-61769448 —3-10464252 —3:43619830  —3-08051774
b, 2-30299645 3-16582090 4-59983912 3-21976464 452765592

The experience for the same duration groups for 1979—82 was graduated using q:
(initial exposures) and the LGM(2,2) formula. A summary of the graduations is
given in Table 3.3. For the select durations they are extremely close to the
ur=GM(2,2) ones.

For durations 5+ and 2+ there are slightly greater differences, and since the
values of x° are slightly lower for the ¢;=LGM(2,2) graduations, there may be a
case for preferring them.

The parameters of these graduations could be compared with those of the
corresponding graduations in 1967-70 if the variance-covariance matrix of the
parameter estimates, H™!, of the earlier graduations were available. Rather than
regraduate the earlier experience, using the present methods and formuia, it was
decided to assume that the value of the matrix was the same on that occasion; the
numbers of deaths are similar, so such an assumption is justifiable. The parameters
of the 1979-82 experience were found to be very significantly different from those
of the 196770 experience.

3.6 MEDICAL AND NON-MEDICAL DATA

Table 3.4 shows a comparison of the various durations for the Medical and Non-
medical data, on the same lines as Table 3.1 shows for the Combined data. In each
of the sections there is a selection ‘gradient’” and the same durations might be
grouped for each section as has been done for the combined data. There are fewer
deaths in the Medical data, and duration O therein is less clearly distinct from the
other durations than is the case for the Non-medical data. Variance ratios have not
been used to adjust the duration 5+ data in this Table. Separate calculations show
that the differences between duration 5+ and the lower durations would be no less
significant if variance ratios had been used.

Corresponding durations and groups of durations of the Medical and Non-medical
sections can be compared with each other in the same way as the different durations
within each section. Table 3.5 gives the results of these tests for each single duration
and for each group of consecutive durations. It can be seen that the level of mortality
in the Medical section is consistently below that of the Non-medical section; that the
difference is clearly non-significant only for duration 0, clearly significant for
duration 5+, and fairly significant for duration 4. It is ambiguous for durations 1,
2 and 3, since one of the two out of p(+) and p(x?) is greater than 0-05 and the other
lower in each case; but when these durations are grouped, the difference becomnes
more clearly significant. Strictly, there is insufficient justification for combining the
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Table 3.3. Male assured lives, permanent.
Statistics for graduations of q:=LGM(2,2)

Duration 0 i 24
Values of parameters at optimum point:

100 a, —0-464480 —0-710597 —0-482304
T-ratio -3.54 -4-04 ~6-82
100 g, —0-448807 —0-669437 —0-488966
T-ratio ~4-40 —4:98 -8-09
b, -3-951739 —3.657380 —3:592489
T-ratio -380-41 =774 —161-63
by 3.206331 3-052872 3:687205
T-ratio 824 8-93 19-61
Signs test: p(pos) 0-5513 0-3494 0-2285
Runs test: p(runs) 0-4491 02686 0-6359
K-S test: p(KS) 1-0000 0-9999 1-0000
Serial Correlation test:

T-ratio 1 —0-67 1-29 ~2-61
T-ratio 2 — {46 0-16 0-07
T-ratio 3 0-52 =107 -0-93
$ test:

X 71-16 57-50 73-69
Degrees of freedom 56 56 61
A 00834 04196 01278
Specimen values of gy and percentage standard errors.

Age 20 0-000621 0-000806 0:000757
percentage s.e. 20:48 26-48 5-48
Age 30 0-000424 0-000493 0-000533
percentage s.e. 30-45 43-99 4-34
Age 40 0-000855 0-001041 0-001127
percentage s.e. 16-92 2255 2:84
Age 50 0-002475 0-003170 0-003426
percentage s.e. 7-03 7-55 1-79
Age 60 0-006335 0-008176 0-009244
percentage s.e. 4-50 4-00 i-92
Age 70 0014367 0-018351 0-022203
percentage s.e. 7-08 6-39 316
Age 80 0-030027 0-035974 0-049180
percentage s.e. 10-87 10-11 4-92
Age 90 0-059149 0-072103 0101867
percentage s.e. 14-94 14-01 6-71
Age 100 G-110533 0-130427 0-195757
percentage s.e. 18-72 17-54 8:05
Age 110 0-194633 0-221320 0-340404

percentage s.e. 21-36 19-91 8-40

5+

—0-339195
—15.64
~0-389311
—16-43
~3-271841
—401-08
4744676
108-81
0-4525
0-0356
0-6195

2-66
1-94
1-98

107-41
66
0-0010

0-000830
4-71
0-000574
2-62
0-00t144
1-21
0-003837
0-63
0-011930
053
0-033391
0-30
0-085771
0-89
0-198815
1-21
0-393211
1-30
0-627157
1-06

2+

—0-307590
~18:22
—0-353802
—19:77
—3.291876
—467-57
4-793719
121-43
0-6362
0-1470
0-5370

2-54
2-19
1-95

114-95
70
0-0006

0-000769
3-50
0-000557
193
0-001141
1-07
Q-063790
0-60
0011747
0-52
0-032983
0-60
0-0835261
0-88
0-199041
1-08
0-395667
124
0-631734
0.99



Darations
I v1II
0 1
0 2
0 3
0 4
0 5+
l 2
1 3
1 4
1 5+
2 3
2 4
2 5+
3 4
3 5+
4 5+
0 1
0 2
0 3
0 4
0 5+
1 2
1 3
1 4
1 54
2 3
2 4
2 b
3 4
3 54
4 5+

The Graduation of the 1979-82 Mortality Experiences

Table 3.4 Male assured lives, permanent, Medical and
Non-—medical. Comparison of data for different durations

I
A/E

88.9
87.5
77.8
81.1
55.3

98.4
§9.2
92.8
67.0

91.8
95.2
70.2

103.1
80.8

75.9

88.8
87.0
86.0
83.2
68.9

97.8
96.6
93.6
83.4

98.8
95.8
87.2

97.1
88.2

932

i
A/E

109.5
109.1
1145
111.1
100.5

101.4
108.3
105.0
100.5

107.2
103.8
100.5

97.2
100.3

100.5

181.2
113.1
114.4
117.7
101.4

102.2
i03.5
106.8
100.8

101.2
104.4
100.6

103.0
100.5

100.3

Numbers
+ - p(+)
Medical
12 15 0.3506
12 i5 0.3506
7 20 0.0096
9 18 0.0610
8 19 0.0261
i6 14 0.7077
14 19 0.2434
14 20 0.1958
7 26 0.0007
14 22 0.1215
iB 20 0.4357
10 28 0.0025
22 17 0.8316
15 26 0.0586
12 31 0.0027
Non—medical
12 43 0.0000
13 42 0.0001
4 50 0.0000
2 5t 0.0000
2 51 0.0000
21 34 0.0524
24 30 0.2483
131 42 0.0000
7 46 0.0000
26 29 0.3939
20 34 0.0380
12 43 0.0000
24 3 0.2094
15 41 0.0003
21 33 0.06568

nns

p{runs}

0.2351
0.3681
1.0000
0.8724
0.197t

0.2986
0.6903
0.5027
0.1898

0.2817
0.9345
0.0146

0.4101
0.0051

0.2338

0.0932
0.4164
0.0350
0.0015
1.0000

0.0988
0.3730
0.4662
0.5999

0.9174
0.6513
0.4634

0.3336
0.9532

0.5951

x?

259
29.4
48.5
41.2
110.4

19.7
33.2
254
99.7

33.6
27.2
73.9

30.9
87.3

8i.8

101.9
132.8
132.8
157.3
312.3

50.3
83.4
72.9
154.5

104.3
68.9
119.5

56.8
114.9

78.1

17

POA)

0.5223
0.3435
0.0067
0.03%0
0.0000

0.9231
0.4558
0.8563
0.0000

0.5842
0.9046
0.0004

0.8177
0.0000

0.0003

0.0001

0.0000
0.0000
0.0000

0.6551
0.0063
0.0361
0.0000

(.0001
0.0828
0.0000

0.4089
0.0000

0.0177
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Table 3.5 Male assured lives, permanent, Medical and
Non—medical; Comparison of data for same durations
Medical (I) versus Non—medical (1)

1 I Numbers
Duration A/E AJE + - pi+) runs p(runs) xz p(xz)
0 92.4 [01.0 13 15 0.4253 12 0.1753 3z4 0.2600
1 88.7 101.8 14 20 0.1958 16 0.3630 sT.1 0.0079
2 85.2 1028 13 26 0.0266 20 Q. 7774 52.6 0.0721
3 933 101.5 18 23 0.2664 15 0.0330 849 0.0001
4 86.6 3.4 15 28 0.0330 19 0.3631 60.0 0.0437

S+ 95.4 102.9 21 49 0.0005 20 0.0026 251.6 0.0000

01 91.t 101.3 21 27 0.2354 26 0.7104 66.1 0.0425
1-2 86.8 102.3 21 28 0161l 27 0.7346 37.0 0.0009
2-3 89.9 102.1 19 33 0.0352 21 0.1387 94.3 0.0003
34 89.7 102.5 23 29 0.2442 20 0.0401 119.3 0.0000

4+ 95.3 102.9 22 51 0.0005 21 0.0025  268.7 0.0000

02 88.9 101.8 21 34 00524 25 0.3368 93.6 0.0009
1-3 89.8 102.0 21 33 0.0668 23 0.1806 1229 0.0000
-4 88.7 102.5 21 33 0.0668 23 0.1806 1233 0.0000

3+ 95.3 102.8 27 47  0.0133 24 0.0032 2813 0.0000

0-3 910 101.6 25 31 0.2522 19 0.0058 1189 0.0000
1—4 88.9 102.3 22 4 0074 17 0.0019  i46.7 0.0000
2+ 95.3 102.7 27 48  0.0101 24 0.0027 2855 0.0000

04 90.2 101.9 22 36 0.0435 18 0.0029 143.6 £.0000
1+ 95.3 102.6 28 48 0.0143 24 0.0016 2892 0.0000

0+ 95.5 102.5 32 44 0.1034 19 0.6000  281.1 0.0000

two sections and graduating the combined data, but this has always been done by the
Committee.

Each of the nine durations and duration groups which were investigated for the
Combined data have been graduated for the Medical and Non-medical sections,
using in each case the formula g, =GM(2,2). In each case the graduated formula fits
the data at least as well as for the Combined data. Summaries are given in Tables 3.6
and 3.7,

For durations 5+ and 2+ the variance ratios appropriate to the combined data
were used. The resulting graduated parameters and values of ¢ are very close to
those produced when variance ratios were not used, The use of variance ratios
reduces the values of x and of the 7-ratios of the serial correlation coefficients, so
giving the impression that the formula fits better. At the same time the T-ratios of the
parameter estimates and the standard errors of the estimates of g are increased,
which reflects the greater uncertainty about where the graduated rates lie.

The graduated rates for the Medical section do not increase uniformly with



Table 3.6. Male assured lives, permanent, Medical. Statistics for graduations of we=GM(2,2)

Duration L] 1
Values of parameters at optimum point:

100 a, —0-009032 ~(-144555
T-ratio -0-06 {62
100 4, ~0-058635 —{ 183906
T-ratio -0-35 —0-81
b, —4-422133 —4:097913
T-ratio -2591 -804
b, 4750555 4:108918
T-ratio 386 4-16
Signs lest: p(pos) o077 0-2498
Runs test: p(runs) 9081 08806
K~S test: p(KS) 1:0000 Q-9905
Serial Correlation test:

T-ratio | -195 033
T-ratio 2 —0-56 075
F-ratio 3 027 —035
x2 test:

x2 9% 4724
Degrees of freedom 26 ]
P 0-1124 0-0310
Specimen values of g, and percentage standard errors
Age 20 H 99 0-000659
percentage s.e. 130-19 22763
Age 30 0000654 Q-000654
percentage s.e. 11863 21906
Age 40 0000934 0001110
percentage s.c. 80-34 12362
Age 50 0002020 0-002614
percentage s.e. 39-48 48-03
Age 60 0-004381 0-006492
percentage s.e. 1657 16-11
Age 70 0012424 0-015720
percentage s.c. 1538 12:94
Age 80 0-031846 0036842
percentage s.e. 28-60 24-02
Age 20 0-080490 0-083643
PETCENARS §.8. 4615 3849
Age 100 0-195392 0182182
percentage s.e. 6212 52-46
Age L10 0-430394 (368939
percentage s.e. 5612 5469

=0-054025
-032
—0-086585
~0-50
—~4-029283
—34'15
4668501
536
08317
06671
1-0000

-047
-097
006

3404
35
(5143

0-000492
90-25
0-000589
6624
0-001102
40-32
0002674
19-91
0-006928
994
0:017932
11-46
Q-045636
200
0-112882
3213
0-263567
4068
0541508
36:91

0-034315
o7
0-021381
G-10
-4-106276
=339
4-310043
4-54
0-1510
0-3364
0:9903

—035
1-06
=012

5407

0-1003

Q-000362
136-82
0-000721
95-14
Q001511
4778
0003322
263
0-007358
1021
0-017392
112
040282
2106
0092125
3379
0204538
4530
0-417979
4613

—0-248798
—0-88
~0-277586
-2
3906656
—-29-88
3-891851
4-61
0-7693
6913
0-9993

-0-21
~§02
136

42-60
42
0-4454

0000687
141-61
0-000634
147-81
0001173
81-26
0-002999
9
0-007612
11-00
0-018227
10-27
0-041582
18-93
0091137
29-53
0-190%07
3971
0372331
43-44

24

—0-079629
—065
~0-105898
—0-86
—4-102495
—55-98
4:291t76
k2
05551
09605
0-9873

—0-76
-9
117

6791
52
00683

0-000511
3T
0-000650
20059
0-001266
12-72
0-003006
7-32
0007384
460
0017918
623
0-042602
11-57
0-098661
18:08
0-218466
23-38
0421909
23-65

-4

—0-110914
-0-99
~0-021381
-1
—4-020442
-62:32
4195602
933
0-744)
04608
09284

027
=010
132

92:94
54
0-0008

4000563
2890
(000653
1698
0-001229
10:96
0002929
639
007220
411
0-017442
5-58
0-041052
10-34
0-093876
1616
0-205528
2146
0-414201
2365

S+

—0- 179225
—4:28
-0:211202
—4-17
~3-446255
~ 18298
4950435
6686
06460
01903
0-6940

69-63
60
1850

Q-000536
2168
¢-000514
9-86
001171
295
G-003649
1-43
¢-010993
098
0031186
085
0084163
1-04
0-213359
1-68
6477945
211
0-826954
1-54

2+

—0-162991
—4:57
~0-201145
—4-75
—3-465745
—204-40
5-005030
1225
0-4036
0-4084
0-6150

Farl’
2-67
2:23

FEME]
63
0-1002

0-000582
15-64
0-000559
T-16
0-001188
275
0-003587
1-37
¢-010773
096
0-0306735
83
083672
104
-214076
165
0-482787
2
0-834450
1-43
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Table 3.7. Male assureds, permanent, Non—medical. Statistics for graduations of p.=GM(2,2)

Duration s} 1
Values of parameters a1 optimum point:

10¢ a, —0-436552 —0-624577
T-ratio -3 -394
100 g, —0-435287 ~-0-515070
T-ratio —4:30 —4-86
by —3-931545 -3:646733
Fratio —8£07 —-85-50
b, 3-399453 3-333501
T-ratio 794 884
Signs test: p(pos) 0-5000 90924
Runs test: p{runs) 06070 0-6156
K-8 test: p(K5) 10000 09916
Sevial Corrclation Lest:

T-ratio | -0-10 0-21
T-ratio 2 =038 -0-26
T-ratio 3 -016 -0-60
x? test:

x? 5679 59-53
Degrees of freedom 53 53
#lx2) 03359 02501
Specimen values of gy and percentage standard errors,
Age 20 -000621 0000805
percentage s.c. 22:01 17-14
Age 30 0000411 0000487
percentage s.e. 33-99 2782
Age 40 §-000842 0-001932
percentage s.c. 18-52 14-38
Age 50 0002539 0-003255
PEICCRLIZE $.8, 1 538
Age 60 G-006T22 0-008728
percentage s.e. 504 431
Age 0 415671 0020466
PETCEnLAZE §.€. 846 718
Age 80 0034179 0-043938
percentage s.e. 1310 1001
Apge 90 070313 G-089295
percentage s.e. 1819 L5 15
Age 100 0138442 O 172436
percentage s.e. 2316 19-02
Age 110 0-259230 0314018
PCICERtage . €. 26-83 21-59

2

—0-436528
-373
~0-450125
—4:47
~3-608862
—82:76
3835612
10-45
0-8554
0-7447
1-0000

—1-42
—2:85
9-85

71-69
53
00445

0-000698
14-04
0-0004%9
17-09
0001103
9-59
0-003454
431
009515
4-08
0-023459
710
0-053807
11-2¢
0-116918
15-52
239592
19-8
0-449785
2007

~{-300335
~382
—{-350260
-467
—3-481642
— 70
4-526953
13:71
02135
0-8857
09878

-105
024
—1-22

7139
53
00161

0-000769

G-010317
390
0028771
679
0-075033
1071
¢-183591
1446
G-405776
1617
0734759
t2:92

4

—0-574404
-369
—0-587836
~437
—3-488713
-84-08
3702217
988
0-7050
0-4003
0:9999

~0-32
045
—2-46

60-24
31
1763

0000857
1719
0000539
23-53
0001162
12-88
0-003751
495
0010433
388
0-025564
6-81
0-057756
10-92
0122977
15-26
0246423
1888
0-452456
20400

2

—0-400128
—6-55
~0:430976
-7-85
—3-533965
- 13605
4-124024
20:00
0-3073
0-3231
09999

—1-38
068
—1-63

72-95
59
01047

0-000757
57
000526
4-35
0-001103
2290
0003519
97
0-010103
2:26
Q026037
99
0-062473
633
0141527
877
0298600
10-53
0-558159
10-36

14

— (451948
—~7-87
—0-4735988
—-948
—-3-564168
— 16436
3-924949
2182
0-4503
06508
0987

=09
-~0-30
—1-67

7829
&
0-0557

0-000774
461
C-000516
382
0001084
61
0-003460
[ 3]
0009778
199
0-024587
349
0-057362
550
126405
761
0-261430
929
04856
262

5+

—0-344218
—1274
~0-404450
- 1387
—3-2510102
=337:96
4868683
72:25
06399
0-0356
0-9881

1-51
089
0-32

7757
ot
01561

0-000873
521
0-000580
75
0001134
1:36
0003915
072
0-012454
069
0035230
098
0089471
154
0196517
1-91
0343364
1'74
0486123
117

2+

~0-365058
-16-60
—0-415850
—18-35
—3-300952
- 38596
4-680167
82:43
0-2807
4754
0-9526

8766
70
00752

0000824
37
0-000343
203
400132
1-19
003905
o7l
0-012213
0-66
0034332
093
0089691
148
0217914
2-07
0469639
2H
0503259
1-66

0

Aup11opy 78-6.61 Y1 fo uoypRpYID Y

d

saouataadx



The Graduation of the 1979-82 Mortality Experiences 21

duration; indeed their ‘tails’ are rather higgledy-piggledy. This reflects the rather
small number of deaths in the select durations. For these durations the r-parameters
are often not significantly different from zero, which indicates that a GM(1,2) or
GM(0,2) formula might fit the data just as well.

The graduated rates for the Non-medical section are generally higher than those
for the Medical section, though not everywhere. In particular the rates are lower
where the ‘tails’ of the graduations for the Medical section wave about. The test
described above for comparing the parameters of a graduated formula has been used
again, first to compare the Medical and Non-medical durations among themselves,
and secondly to compare the parameters of the graduated rates for corresponding
durations of Medical versus Non-medical. The values of p(D) for the former tests are
shown below.

Value of p(D)

Medical
Duration 0 1 2 3 4 2-4

1 0-4364 — - - - -

2 0:1099 (8948 — — — —

3 0:0147 0-1453 02092 — — —_

4 0-0346 0-6855 0-9126 0-7757 — -
2-4 00171 04112 0-8313 0-5993 0-9696 —
i— 0:0327 0-6381 0-9387 0-4080 0-9369 0-9777

Non-medical

1 0-0002 - — — — -

2 0-0000 01878 — — — —

3 0-0000 00177 0- 1886 — — —_

4 0-0000 0-0013 0-2281 0-1900 - —
24 0-0000 00048 0-5964 0-5119 0-3451
1-4 0-0000 00570 06695 02495 0-1279 07340

In each case, when any select duration is compared with duration 5+ or 2+ the
value of p(D) is almost zero, indicating that the parameters of the graduations of the
‘ultimate’ durations are significantly different from those of any of the select
durations. It can be seen from these tables that the parameters of the graduated rates
for the different select durations for the Medical section are not different from one
another, but that for the durations in the Non-medical section the same
differentiations can be made as for the Combined data. The Non-medical section
forms such a large fraction of the Combined data that it cannot show very different
results in any respect.
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The values of D and of p(D) when corresponding durations of the two sections are
compared are shown below. Note that D is to be compared with x*(4)

Duration D pin
0 12-23 0-0157
1 13-58 0-0876
2 15-72 0-0034
3 30-53 0-000C
4 20-37 0-0004
2=-4 59-52 0-0000
-4 71-22 0-0000
2+ 89-82 0-0000
5+ 107-22 0-0000

This confirms that the parameters of the graduated rates for the corresponding
durations of the Medical and Non-medical sections are significantly different, in
general extremely so.

3.7 QUESTIONS FOR THE PROFESSION

In section 1.2 the Committee raised a number of questions for the profession that
apply to each investigation, and each one of them applies to this one. In addition the
Committee would like to krow the profession’s view on a number of topics specific
to this investigation.

(1) Ifastandard table is desired, which select period should be used? A two year
select period, as in A1967—70, would conform with current usage. A five
year period, with durations 2 to 4 combined, is justified by the data, and
matches what was done for A1967—70(5). Should both be produced, as for
A1967-707

(2) The Committee expects that the high values of the rates for duration 1 for low
ages would be adjusted so that the values of g; for a particular age x rise with
duration. Is such an adjustment thought to be essential, desirable, or
unimportant?

(3) Is there any demand for separate tables for the Medical and Non-medical
sections?
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4. TEMPORARY ASSURANCES, MALES

4.1 INTRODUCTION
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Two investigations into the mortality experience of male lives assured for
temporary assurances have been carried out, one for level temporary assurances and
the other for decreasing temporary assurances. Although the experience has been
collected since 1971 and reported on at quadrennial intervals, the Committee has not
previously attempted to prepare graduated tables based on these experiences.

Each experience is on the samc lines as that for permanent assurances, being
subdivided into Medical and Non-medical sections, and with five years of select
durations and one ‘ultimate’ duration, 54 . The numbers of deaths and the central
exposed to risk for each section and for each duration for each investigation are

shown below.

Duration

th B Wk —~QO

Duration
0

i
2
3
4
5+

Duration
0

A b W R e

Level Temporary

Medical
Deaths Central exposed
T0 50,372-5
65 45,053-0
63 36,484-5
61 30,1145
53 26,254-5
192 89,976-5
Non-medical
Deaths Central exposed
194 214,648-0
162 162,505-0
128 124,898-0
134 101,094-5
87 84,769-0
305 241,981-5
Combined
Deaths Central exposed
264 265,020-5
227 207,558-0
191 161,382-5
195 131,209-0
140 111,023-5
497 331,958-0

Decreasing Temporary

Deaths
66
73
90
107
9
1,313

Deaths
177
239
260
301
266

3,158

Deaths
243
312
350
408
357

4,471

Medical
Central exposed
32,9045
36,7445
38,414-5
40,256-5
40,570-5
370,017-0

Non-medical
Central exposed
232,155-0
228,834-0
230,003-0
234,479-0
219,179-0
1,336,850-5

Combined
Central exposed
265.059-5
265,578-5
268,417-5
274,735-3
259,749-5
1,706,867-5
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The relevant age ranges are shown below. In most cases the numbers of deaths
were too few to provide a reasonable continuous range with more than 10 deaths at
each age

Level Temporary Decreasing Temporary
Medical Medical
Range Exposed Deaths Range Exposed Deaths
Duration of data =100 z10 of data =100 =10
3} 10—56 2166 —_ 16—90 21-65 —_
I 11-82 22-67 - 1741 2266 —
2 12-82 2364 - 18-80 2365 —
3 13-83 2465 - 19-81 2466 —
4 1084 2564 — 20-82 2566 —
5+ 1085 26—68 - 10-100 26—72 35-11
Non-medical Non-medical
Range Exposed Deaths Range Exposed Deaths
Duration of data =100 =10 of data =100 =10
0 10-90 I7-61 — 10-73 1961 -
i 1091 18-61 — 1076 20-62 -
2 1180 1962 - 11-77 21-62 —
3 12-76 216} - 10-79 22-63 —
4 13-76 2260 — 10-77 2363 -
54+ 10-78 2364 5135 1080 2468 2966
Combined Combined
Range Exposed Deaths Range Exposed Deaths
Duration of data =100 =10 of data =100 =1
4] 1090 17-66 — 10—50 19—65 e
1 1051 1867 — 10-51 2066 -
2 11-82 i8-65 - 11-80 21-66 -
3 12-83 2065 - 10-81 2266 -
4 1084 2265 — 1082 2366 -
S5+ 10-85 2268 38-64 16-100 24-713 29-71

Each investigation is much smaller than that for permanent assurances, and the
relative weight of the 5+ data is much less than in that investigation. This is
particularly the case for level temporary assurances; it may be assumed that duration
‘5+’ in this case represents something like durations ‘5 to 8’. The age range does not
extend substantially beyond about 70.

The numbers of deaths in the combined medical and non-medical experiences are
sufficiently large to make graduation worth while, but even so the numbers in the
select durations are on the small side. It was therefore apppropriate to investigate,
first, whether the experiences were significantly different from that for permanent
assurances, and secondly, whether the experiences for level temporary and
decreasing temporary assurances were sufficiently similar for them to be
amalgamated.
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4.2 COMPARISON WITH PERMANENT ASSURANCES
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Tables 4.1 and 4.2 show comparisons of the experiences for level temporary and
decreasing temporary respectively with that for permanent assurances, comparing
each duration and each group of neighbouring durations. Level temporary
assurances have lighter mortality than permanent assurances for all durations except
duration (0, where the levels of mortality are about the same. Duration 3 is not
significantly different, but all the other durations are on the basis of p(+).

Decreasing temporary assurances also have lighter mortality than permanent
assurances, except at duration 3, where the levels of mortality are not significantly
different. At duration 2 the level is lower, but not significantly so, and at duration
5+ the difference is marginal. It would not be justifiable to claim that either
experience was so similar to that for permanent assurances that further investigation

was unnecessary.

Table 4.1
Male assured lives. Comparison of data for same durations
Permanent (I} versus Level Temporary (II)

I | Numbers
Duration A/E AlE + - p(+) runs p(runs) x?
0 99-8 1013 14 21 01553 22 0-9546 335
1 101-6 86'3 22 7 09988 12 0-6343 13.7
2 101-5 84-6 20 7 09970 9 01751 219
3 100-3 95.8 14 14 05747 15 0-5734 271
4 101-6 715 16 5 09964 8 0-4276 25-6
5+ 1003 76-1 29 1 0-9989 12 0-0381 81-7

01 1009 930 27 17 09519 26 09324 40-1
12 101-6 85-4 33 9 1-0000 14 03453 471
2-3 100-8 90-4 26 12 0-9931 22 0-9755 3-8
34 100-9 87-6 25 10 09970 17 0-8349 40-3
4+ 100-4 75-8 33 9 1-0000 13 0-2314 962

0-2 101-2 897 33 15 09972 20 0-3406 54.2
1-3 101-1 88-5 32 11 0-9997 20 0-8892 452
2~ 101-1 866 31 9 09999 18 0-9477 561

3+ 100-4 786 34 8 1-0000 11 0-1203 97-0

0-3 101-0 90-4 3 16 0-9953 18 0-0912 53-6
14 101-3 86-1 35 10 1-0000 16 0-4498 56-4
2+ 100-5 78-1 38 7 1-0000 10 00856  125:1

0— 101-2 87-8 39 i0 1-0000 i2 0-0276 64-8
1+ 100-6 714 39 7 1-0000 10 0-0807 1429

0+ 100-7 774 4] 9 1-0000 10 0-0080 1762

i

0-5412
0-9927
0-7414
0-5103
0-2204
0-0001

0-6400
0-2734
0-7509
0-2479
0-0000

0-2505
0-3808
0-0468
0-0000

0-3032
0-1186
0-0000
0-0645
0-0000

0-0000
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Table 4.2
Male assured fives. Comparison of data for same durations
Permanent (1) versus Decreasing Temporary (I}

1 II Numbers
Duration A/E AJE <+ - pi+) uns plruns} X POy
¢ 101-6 89-5 23 8 0-9983 15 0-9162 16-8 0-9822
1 1016 898 25 12 0-9900 17 0-5437 330 0-6588
2 i01-0 93.7 21 14 09123 15 0-2053 24-9 0-8961
3 99.8 101-2 17 20 03714 23 0-9168 36-8 0-4779
4 101-6 89-8 26 9 09991 17 0-9404 26-7 0-8433
5+ 100:2 975 29 19 0-9443 25 0-6808 330 0-9516

01 101-6 89-9 30 13 09973 21 0-8133 389 0-6488
-2 101-2 92-3 26 17 0-9369 21 0-4918 40-3 0-5900
2-3 100-3 98-1 20 22 04388 23 0-6845 49-4 0-2005
34 100-6 959 26 17 0-9369 20 0-3642 389 06517

4+ 100-3 96-7 33 16 0-9953 25 0-8388 40-4 (-8037

=2 1013 91-7 30 15 09920 22 0-6846 470 0-3913
1-3 100-7 957 25 20 08144 17 0-0396 49-7 0-2916
24 100-7 95-4 28 17 09638 21 0-4165 50-8 0-2545

3+ 100-3 96-9 36 15 09991 21 0-4109 42-1 0-8089

0-3 100-8 94.7 28 19 09281 24 0-60E5 526 0-2650
14 100-9 944 32 15 0-5960 16 0-0477 50-2 03473
2+ 100-3 96-5 39 14 09999 25 0-93138 47-8 0:6771

0-4 10L-0 93-6 32 16 09934 21 0-3931 56-2 0-1953
1+ 1004 96-0 42 12 1-0000 21 0-7821 55-4 04231

0+ i00-3 95-4 42 13 1-0000 22 07043 60-0 0-2082

4.3 COMPARISON OF LEVEL TEMPORARY AND DECREASING TEMPORARY

Table 4.3 shows the same comparisons for level temporary versus decreasing
temporary assurances. Generally level temporary assurances show lower mortality
than decreasing. The exception is at duration 0, where the difference is not
significant.

At the other select durations the differences are not significant, even when
durations 1 to 4 are combined. At duration 5+ the experience of level temporary is
significantly lower than that of decreasing temporary. This might be because the
effective duration of 5+ for the level temporaries is fairly low, and the effect of
selection persists into it.

For each investigation separately and for the two combined each single duration
was compared with each other single duration and each group of consecutive
durations was compared with each neighbouring group. The results for the
comparison of each single duration are shown in Tables 4.4, 4.5 and 4.6.
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Table 4.3
Male assured lives. Comparison of data for same durations
Level Temporary (I) versus Decreasing Temporary (1)

1 11 Numbers

Duration A/E A/E + - p(+) nuns p(runs) ¥ p(xz)
0 1075 93.0 8 11 0:9320 18 0-9395 18-2 0-9405
1 971 102:3 13 16 0-3555 15 0-5212 13-5 0-9935
2 92-8 104-4 10 15 0-2122 17 0-9755 29-4 02486
3 96-6 101-7 13 14 05000 15 0-6525 253 0-5579
4 90-8 1041 9 12 (-3318 131 0-5350 18-8 0-6006
5+ 816 102-6 11 29 (-0032 id 0-1565 68-8 0-0031
0t 102-0 98-3 23 19 07796 24 0-8022 21-6 0-9961
[-2 94-8 103-6 16 24 01341 17 0-1838 35-7 0-6643
2=3 94| 1033 15 23 0-1279 20 0-6747 36-7 0-5274
34 94-3 102:7 15 20 0-2498 19 0-6813 31-8 0-6240
4+ 81-3 103-1 0 32 0-0005 12 0-0546 81-7 0-0002
02 98-4 101-2 20 24 0-3258 25 0-7945 269 0-9801
1-3 94-6 1034 17 25 0-1400 18 0-1871 40-1 0-5535
2-4 93-3 103-5 13 27 00192 18 0-4803 39-9 0-4741
3+ 84-1 103-1 10 32 0-0005 13 0-1273 75-5 0-0011
-3 96-8 102:2 19 28 01215 22 0-3622 35-4 0-8917
1—4 93.8 103-6 17 27 0-0871 20 0:3280 402 0-6344
2+ B4-1 103:6 12 33 0-0012 16 0-1991 89.4 0-0001
04 95-7 102-8 19 28 0-1215 20 01681 347 0-9074

1+ 84-3 104-1 10 35 0-0001 14 0-1716 938-6 0-0000
0+ 84-8 104-6 i2 36 0-0004 12 0-0069  108-9 0-0000

For level temporary assurances there is some evidence of a selection ‘gradient’, in
that duration 0O is a little lower than duration 1, duration | than duration 2, duration
2 than duration 4 and duration 4 than duration 5+. Duration 3, however, breaks the
sequence, showing the highest level of mortality of any duration. Duration 3 is
significantly higher than durations 4 and 5+ according to the signs test (the values
of p(+) are greater than 0-99}, but not according to the ¥ test.

For decreasing temporary assurances there is also a selection gradient, with
duration 3 again out of line as compared with duration 4, but this time not
significantly so. Duration 0 is significantly low, and duration 5+ is significantly
higher than durations 0, 1 and 2, though not much different from durations 3 and 4.

When the experiences are combined these last remarks are reinforced. Duration (
is clearly lower than the others (though the difference from duration 1 is marginal),
and duration 5+ is clearly higher. Durations 2, 3 and 4 are not significantly
different, and the only doubt is whether duration 1 should be grouped with them.
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Table 4.4
Male assured lives, level temporary. Comparison of data for different durations

Durations 1 11 Numbers
I vl A/E AJE + - pl+) rnns  p{runs) ¥ [t
0 1 979 102-6 14 15  0-5000 19 09358 15-9 0-9765
0 2 96-7 4.9 9 16 01148 i3 0-6675 20-2 07373
0 3 90-5 116:6 9 18 0-0610 10 0-1336 30-5 0-2907
] 4 96-9 106-3 7 13 0-1316 9 0-3785 16-5 0-56830
¢ 5+ 897 1065 11 20 (-0748 13 0-2500 40-4 0-1195
1 2 98-6 101-8 12 12 0-5806 13 0-5789 161 0-8855
1 3 91-3 112:5 8 17 0-0539 11 0-4285 17-3 0-8712
1 4 98-8 102.0 9 i1 04119 IR 0-6050 13:1 0-8714
1 5+ 920 104-1 10 17 0-1239 15 0-7904 203 0-8198
2 3 91-3 110-3 7 15 00669 9 0-2990 273 0-2003
2 4 99.9 100-1 B It 0-3238 10 0-5467 16-6 0-9361
2 5+ 936 102-7 10 16 0-1635 14 0-6886 14-4 0-9673
3 4 1089 89-8 4 5 09904 9 (- 7663 19-7 0-4099
3 5+ 1079 97-2 20 8 09937 1 0-3322 35-7 01502
4 54+ 924 1024 7 14 0-0946 12 0-8561 12-2 (-93338

Table 4.5
Male assured lives, decreasing temporary. Comparison of data for different durations
Durations I n Numbers

I vl A/E A/E + - p(+) runs plruns) ¥? D

0 1 88.0 119 7 22 0-0041 13 0-8560 230 07771
0 2 834 116-1 4 24 0-0001 8 0-5675 310 0-3151
0 3 716 1207 2 25 0-0000 4 0-2137 47-9 0-0079
o 4 g2:6 116-8 4 24 0-0001 9 1-0000 31-8 0-2834
0 54 635 1032 1 26 0-0000 3 1-0000 730 0-0000
1 2 955 1044 17 16 06358 23 09840 305  0-5902
I 3 89-7 109-6 10 23 (0175 14 0-4109 376 0-2661
1 4 95-2 1046 14 20 0-1958 19 0-7667 31-8 0-5752
1 5+ 788 101-8 8 27 00009 15 0-8777 476 0-0764
2 3 942 1056 12 22 00607 23 09982 325 05435
2 4 996 1004 16 16 05700 19 08138 241  0-8423
2 5+ 854 1014 10 24 (0122 I5 0-5656 38.3 0-2802
3 4 1055 94.4 20 13 09186 16 0-4592 349 0-3785
3 53+ 949 100-3 16 20 0-3089 15 0-1300 45-1 0-1425
4 5+ 858 101-3 14 21 0-1553 11 0-0118 472 0-0811
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Table 4.6
Male assureds, level and decreasing temporary combined.
Comparison of data for different durations

Durations I il Numbers
Ivi AR A/E + - pi+) runs plruns) 1 POA)
0 1 93-0 1077 14 26 0-0403 20 0-6681 37 0-8240

0 2 89-6 1122 7 32 0-0000 13 0-7333 50-8 0-0973
0 3 836 119-8 4 33 0-0000 8 0-4555 817 0-0000
o 4 892 1t4-1 9 28 0-0013 i3 0-6623 409 0-3045
0 5+ 701 104-6 4 32 0-0000 8 0-4658  119-7 0-0000
P2 965 103-8 16 23 01684 19 04494 39-8 0-4342
1 3 89-9 111-2 10 29 00017 12 0-0751 52:1 0-0778
1 4 95-9 104-8 15 25 00765 23 0-9033 316 0-8253
1 5+ 792 102-9 4 35 0-0000 9 1-:0000 637 0-0073
2 3 92.9 107-4 14 25 00541 18 0-4306 40-0 0-4242
2 4 99-1 101-0 18 21 0-3746 23 0-8447 234 0-9773
2 5+ 839 1021 7 32 00000 13 0-7333 52-5 0-0730
3 4 1065 93-1 23 16 0:9002 22 0-8098 79 0-5221
3 5+ 957 100-6 19 21 04373 13 0:0077 516 0-1038
4 5+ 841 101-9 12 28  0-0083 10 0-0030 51-6 0-1033

4.4 GRADUATION OF COMBINED EXPERIENCES

The experiences of durations 0, 1, 2—4, 1-4 and 5+ for the combined temporary
data were graduated, using u.=GM(r,5). In every case a formula of order (2,2)
proved to be the most suitable. Lower order formulae had a considerably lower value
of the L, criterion, and higher order formulae showed only a slight improvement.
The GM(2,2) formula in every case was a very satisfactory fit, and the only adverse
feature was that the r-parameters for durations (0 and 1 were not significantly
different from zero, and (for the same reason) the standard errors of the estimates of
gx Were very large.

Summaries of the u,=GM(2,2) graduations are shown in Table 4.7. The
parameter estimates for the different duration groups were compared with each other
by comparing the distance D in the parameter space, with the results shown below.

Value of D
Duration 0 | 2-4 -4
1 37.04 — —_ —
24 §8-81 g-86 — —
1-4 131:37 524 1-21 —

5+ 168:70 5806 57-20 92:10
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-4

~0-616370
-2:29
—0-576586
=271
—3-773543
—49-43
3048161
564
05561
0-0985
0-9613

045
-0:59
—1-64

47-96
46
0:3932

0:000668
43-81
0-000459
66-37
0-001041
3182
0-003078
10-35
0-007776
4-89
0-0i7312
8-12
0-035553
13-66
0-069133
20-21
0-128733
27-16

5+

—0-620970
=362
-0-676328
~4-04
—3-340552
-103-57
4-051857
11-40
0-8042
0-6429
1-0000

055
0-38
1.50

35-05
45
0-8567

0-001127
16-91
0-000576
15-62
0-001024
10-50
0:003717
3-61
0-011415
2:27
0030151
470
0-072563
8-69
0-162701
12-98
0-335808
16-00

Table 4.7
Male assured lives, temporary combined. Statistics for graduations of py=GM(2,2)
Duration 0 1 24
Values of parameters at optimum point:
100 a, —8-935660 —0-654660 -0-615477
T-ratio -0-29 —~i-14 -1-93
100 a, —3-775563 —0-599192 —0-576934
T-ratio —-0-47 —1-40 —2-25
b, —2-318362 —3-882168 —3-734363
T-ratio —-0-75 -20-11 -43.09
b, 0-628717 2-792900 3-105004
T-ratio 0-52 257 4-89
Signs test: p(pos) 02257 0-6196 0-5573
Runs test: p(runs) 0-9679 0-3730 0-1528
K-S test: p(KS) 0-9986 1-0000 0-9507
Serial Correlation test:
T-ratio 1 —0-82 =0-09 072
T-ratio 2 121 0-73 -132
T-ratio 3 0-51 -006 —2-44
X test:
X 38-54 31-39 45-53
Degrees of freedom 40 39 44
PO 0-5362 0-8020 0-4083
Specimen values of ¢, and percentage standard errors.
Age 20 0-000845 0-000683 0-000661
percentage s.e. 8240-81 299-29 64-92
Age 30 0-000373 0-000456 0-000459
percentage s.e. 17926-72 418-32 97-14
Age 40 0-000847 0-000955 0-001074
percentage s.e. 7512-10 181-44 44-04
Age 50 0:002396 0-002721 0-003208
percentage s.e. 2516-87 52-50 13-88
Age 60 0-005155 0-006692 0-008153
percentage s.¢, 1099-04 16-03 5-85
Age 70 0-009279 0-014480 0-018264
percentage s.e, 568-39 16-47 9-47
Age 80 0-014931 0-028820 0037763
percentage s.e. 324.98 26-46 16-11
Age 90 (022291 0-054238 0-073940
percentage s.e. 197-45 39-40 2407
Age 100 0-031552 0-097895 0-138534
percentage s.e. 124-41 55-50 32.54
Age 110 0-042916 0-170175 0.247725

percentage s.e. 80-06 69-86 38-37

0-229339
32-86

0-606118
15-02
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Value of p(D)
Duration 0 i 24 1—4
1 0-0000 — —_ —
2—4 0-0000 0-0648 —_— —
14 0-0000 0-2633 0-8771 -
5+ 0-0000 0-0000 0-0000 0-0000

Durations 0 and 5+ stand out as different from the others. Duration 1 is hardly
significantly different from durations 2—4. It would be reasonable to group it with
durations 2—4, and use the sequence of durations: 0, 1—4, 5+, in a standard table.

Although the values of ¢ in the central part of the age range bear the expected
relationships to one another, i.e. increasing as duration increases for the same age,
the ‘tails’ of the graduations cross over in some cases. This feature would need to be
eliminated in any published standard table.

4.5 QUESTIONS FOR THE PROFESSION

It is clear that the temporary assurance experience is lower than that of permanent
assurances. There is no significant difference between the experiences of level
temporary and of decreasing temporary assurances (except at duration 5+, where
the difference may be spurious) and the combined experience has been graduated.
The resulting graduated rates for corresponding durations are generally (but not
universally) lower than those for permanent assurances.

(1) Is a standard table for temporary assurances required? The Committee draws
attention to its remarks in section 1.2 about AIDS. Would a standard table be
any more than just of historical interest?

(2) If a standard table were to be produced, is the Committee’s proposed pattern
of durations in the select peried (viz: 0, 14, 5+) suitable?

(3) The graduated tables need to be adjusted and possibly extended. What is the
practical age range required for such a table? Does it need to go up to the
highest ages? How low does it need to go?
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5. LINKED ASSURANCES, MALES

5.1 INTRODUCTIION

The C.M.I. investigation into the mortality experience of linked assurances began
in 1976. The quadrennium 1979-82 is therefore the first period of four years
included in the usual cycle of C.M.I. investigations. The investigation is defective
in a number of respects, some of which were noted in the Committee’s report in
C.M.LLR. 8. Only a limited number of offices contribute to the investigation; of
those that do, some cannot subdivide their data by duration, and therefore their
returns are included wheolly with the data for duration 5+ ; many cannot subdivide
their data by medical type, and therefore their returns are included wholly in the
‘combined’ {medical and non-medical) section. Some offices find it difficult to
differentiate and exclude cases with restricted life cover (for example, return of
premiums on death within the first two years, or single premium bonds with a sum
assured of 101 % of the investment value of the bond), and their returns have had to
be excluded. The consequence of these defects is that the mortality investigation of
a large and important class of business is restricted to being rather a small one.

The numbers of deaths and of exposed to risk are shown below.

Medical Non-medical
Duration Deaths Central exposed Deaths Central exposed
0 I3 32120 73 51,537-0
1 21 2,318-0 63 30,862-0
2 3 2,111-5 62 25,975-0
3 26 2,081-0 83 25,9485
4 26 2,452-5 84 25,2135
5+ 332 36,367-0 1,183 323,290-5
Combined
{(including many not categorised by medical type)
Duration Deaths Central exposed
0 197 130,652-5
1 166 98,5675
2 147 82,7965
3 159 72,5815
4 159 65,277-0
5+ 1,506 553,956-5

The usuai age ranges are given for the combined data only. There is rather little
exposure and few deaths beyond age 65. Inspection of the data for individual ages
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suggests that there is some indication of clusters of duplicate policies at a small
number of high ages.

Duration

1
2
3
4
5

4+

Range
of data
1099
10—-100
1097
1084
10-81
1099

Combined
Exposed

=100
1668
1867
1963
2063
2164
22-12

34-65

5.2 COMPARISON WITH PERMANENT ASSURANCES
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Table 5.1 shows the usual comparisons between the experiences for permanent
assurances and linked assurances (in both cases for the medically combined data) for

Duration
o]
1
2
3
4
5+

01
1-2
2-3
3-4
4+

-2

1-3

2-4
3+

03
1-4
2+

04
1+

0+

I
A/E
966

100-2
98-8
97-5
98-5

100-9

98-9
99-4
98-2
98-0
100-9

99-1
99-0
98-4
100-9

98-9
99-0
101-0
99-0
101-1

101-2

I

A/E
107-3

99.5
1050
111-7
1092

84-1

102-9
102-0
1077
110-6

851

102-6
104-9
107-8

86-6

1035
1044
865
1035
86-2

86-6

Table 5.1
Male assured lives, combined. Comparison of data for same durations
Permanent (I} versus Linked (II)

Numbers
g -
25 22
25 25
21 26
16 28
18 23
52 19
33 27
29 30
23 34
20 36
50 23
30 32
26 36
27 33
5t 26
22 4]
26 38
44 33
25 39
51 29
49 32

p+)
0-7200
0-5561
0-2800
0-0481
0-2664
1-0000

0-8169
0-5000
0-0924
0-0220
0-9995

0-4495
0-1264
0-2595
0-9986

0-0113
0-0843
0-9145

0-0517
0-9952

0-9776

nns

23
22
25

25

32
27
28
25
27

32
29
28
27

26
28
25

30
20

24

p(runs)
0-3935
0-2368
0-3031
09176
09172
0-1602

0-6819
0-2154
0-3044
0-3613
0-0887

0-5549
0-3279
0-2818
0-0219

0-1880
0-1885
0-000%

0-3961
0-0000

0-0002

x2

2254
80-2
1572
952
85-6
249-2

196-2
146-4
1662
157:0
2801

200-0
1635
1717
3024

205+3
160-1
324-6
188-3
431-7

503-0

PO
0-0000
0-0043
0-0000
{0000
0-0001
0-0000

0-0000
0-0000
0-0000
0-0000
0-0000

0-0000
0-0000
0-0000
00000

0-0000
0-0000
0-0000
0-0000
0-0000

0-0000
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cach duration and combination of durations. In the select period linked assurances
have a somewhat higher level of mortality than permanent assurances, though the
difference is hardly significant overall. For duration 5+ linked assurances show a
significantly lower level of mortality than permanent assurances; there are two
reasons, however, why this may not be important: first, the experience is newer than
that for permanent assurances, and therefore duration 5+ 1s on average a lower
duration; and secondly, the experience for 5+ is ‘diluted’ by the returns from offices
which cannot differentiate by duration.

5.3 COMPARISON OF DURATIONS

Table 5.2 shows the usual comparison of the experience of each single duration
with each other duration for the medically combined linked assurances, along with
comparisons for certain combinations of durations. There is evidence of a selection
‘gradient” from duration 0 to duration 4, but duration 5+ is lower than either of
durations 3 and 4, and has almost the same level of mortality as durations O to 4

Table 5.2
Male assured lives, linked, combined. Comparison of daia for different durations
Durations 1 I Numbers
IvIil  AE AE  + -  p(+)  rnms  pluns) ¥ POA)
0 1 93-1 109-6 6 14 0-0577 6 0-0575 307 0-0598
o 2 91-) 1152 6 11 0-1662 8 {04357 317 0-0163
0 3 g5-8 125-9 4 12 0-0384 6 0-3352 30-4 0-0160
e 4 85-8 125-7 3 12 00176 7 1-0000 1454 G-0000
0 5+ 856 101-8 7 i3 0-1316 12 0-3842 T0-5 G-0000
1 2 970 1036 9 It 04119 9 0-254¢ 156  0.7382
1 3 91-7 110-5 7 13 0-1316 10 0-5700 171 0-6456
1 4 87-5 117-6 6 12 0-1189 7 0-2054 747 0-0000
1 5+ 953 100-4 14 12 0-7214 13 0-4296 39-6 0-0430
2 03 98 1077 7 13 01316 12 0-8842 150 07763
2 4 89-4 112-2 7 10 0-3145 7 0-1818 55.7 0-0000
2 5+ 982 100-1 10 1 0-5000 15 0-9651 12-5 0-9242
3 4 97.9 102-2 11 9 G-7483 1t 0-6050 14-8 0-7872
3 S+ 116-3 98-8 17 7 0-9887 12 07692 31-1 0-1506
4 5+ 1175 98-8 15 5 0-9941 9 0-7417 43.5 0-0017
0 14 806 108:1 5 16 00133 10 (8524 60-4 0-0000
0 1+ 815 101-8 7 14 00946 12 0-8561  69-5 00000
0t 2+ 856 102-6 I2 28 0-0083 16 0-2985 98-7 0-06000
02 3+ 894 1028 5 27 0-0442 22 07688  114-7 0-0000
0-3 4+ 954 1016 19 24 02712 20 2970 1568 0-0000
04 54 100-1 160-0 19 25 0-2257 22 0-4883 82-0 0-0004
14 5+ 1053 98-4 25 18 0-8B890 21 0-4449 61-9 00311
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combined. Duration 0 can be more clearly separated from durations 1—4 than can
any other of the select durations from the others.

The experiences for the following durations were graduated: 0, 1—4, 5+. For
durations 1—4 and 5+ a GM(2,2) formula was clearly suitable, although the high
number of apparent duplicate policies at certain ages distorted the value of x°. For
duration 0 a GM(2,2) formula was not unsuitable, although the r-parameters were
not significantly different from zero. A GM(0,2) formula fitted the data adequately,
except at the youngest ages. Summary results for these graduations are shown in
Table 5.3.

The distance D between the parameters for the GM(2,2) graduations was
calculated. The values of D and of p(D) are shown below:

Value of D
Duration 0 1-4
1-4 31-59 —
5+ 16-95 7-04

Value of p(D)

Duration 0 1—
1—4 0-0000 -
5+ 0-0020 0-1338

The parameters for duration 0 are significantly different from those for the other
two duration groups, but those for durations 1—4 and 5+ are not significantly
different from each other.

When the parameters are compared with those for male permanent assurances for
corresponding durations the following results are obtained.

Duration Values of D Value of p(D}

0 22-43 0-0002
1—4 2179 0-0002
5+ 108-60 0-0000

The parameters for each duration in the linked assurances experience are not very
close to those for the corresponding duration of the permanent assurances. However,
when linked assurances duration 5+ is compared with permanent assurances
durations 14 the value of D is 9-53, and that of p{(D) is 0-0492, indicating that the
parameters for these two experiences arc reasonably close.

The values of the graduated ¢, for the two formulae for duration O are not very
close, even in the age range where the deaths are most heavily concentrated. The
values of g, for durations 1—4 and 5+ are rather more similar over the central part
of the age range. But the pattern of rates as the durations increase is clearly not
suitable for the construction of the normal sort of graduated table.
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Table 5.3.
Male assured lives, linked, combined. Statistics for graduations of p,=GM(r,5)

Duration 0 0 1-4 5+
Formula GM(0,2) GM(2,2) GM(2,2) GM({2,2)
Values of parametets at optimum point:
100 a, - 0-001560 —1-168466 —0-669642
T-ratio - 0-02 —-1-71 —-2-0%
100 a, - -0-036654 —1-059554 —0-726073
T-ratic - —0-45 —-2-13 —-2-45
b, —3-989441 —3-838353 —3-444413 —3-525947
T-ratio -33-28 -29-9 —20-53 —45-56
b, 4-755927 5-887968 2-636835 3.612742
T-ratio 18-28 11-16 362 6-08
Signs test: p{pos) 0-3555 0-5000 0-3359 0-3327
Runs test: p(runs) 09917 0-6519 0-5757 07825
K-S test: p(KS) 0-1098 0-5041 1-0000 1-0000
Serial Correlation test:
T-ratio 1 -0-95 -1-32 —0-68 —0-06
T-ratio 2 1-44 -0-64 -1-30 -1-10
T-ratio 3 ~0-88 1-20 —0-44 0-97
¥ test:

139-14 124-44 79-40 58-61
Degrees of freedom 27 25 46 44
oD 0-0000 0-0000 0-0016 0-0693
Specimen values of g, percentage standard errors,
Age 20 0-000167 G-000442 6-001151 0-001314
percentage s.c. 20-67 2572 12731 3208
Age 30 0-000432 0-000511 0-000662 0-000735
percentage s.e. 15-05 16:03 223-88 48-20
Age 40 0001119 0-000899 0-001304 0-001079
percentage s.e. 10-38 1439 11260 37-44
Age 50 0-002893 0002324 0-003857 0-003322
percentage s.e. 778 11-16 34-35 12-74
Age 60 0-007473 0-007098 0-009627 0-009453
percentage s.e. 894 11:65 11-56 4-41
Age 70 0-019232 0-022601 0-020771 0-023464
percentage s.e. 12-79 12-91 11-14 7-05
Age 80 0-049029 0-071436 0-040780 0-053161
percentage s.e. 1751 16-37 1756 1344
Age 90 0-122029 0-213911 0-075119 0-112876
percentage s.e. 21-87 20-76 25-40 20-95
Age 100 0-286025 0-542338 0-131800 0-225461
percentage s.e. 23-85 20-04 34-08 27-83
Age 110 0-581960 0-920974 0221175 0-415243

percentage s.e, 15-90 991 41-70 2994
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5.4 QUESTIONS FOR THE PROFESSION

The Committee’s view is that, even though the level of mortality for linked
assurances appears to be higher than that for permanent assurances during the select
period, the experience for linked assurances is not yet sufficiently reliable for a
standard table for this class of policy to be constructed. Does the profession agree?
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6. PERMANENT ASSURANCES, FEMALES

6.1 THE DATA

The Committee first prepared standard tables for females for permanent
assurances in the United Kingdom based on the 1975-78 experience, the
FA1975—78 tables. (See ‘Graduation of the Mortality Experience of Female
Assured Lives 1975-78°, C.M.LR. 6, 1.) The 197982 experience is for the next
following quadrennium, and it would not have been surprising if the experience had
not changed very much. When the Committee reported on this experience for
197982, however, it was clear that the level of mortality had already reduced, at
least at durations 0 and 24. A question for this enquiry is whether the change is
significant, and, if so, whether it is sufficiently large to justify preparing new
standard tables.

The investigation is the same as that for males in being divided into Medical and
Non-medical sections, and having a five year select period.

The FA1975-78 table was constructed with a two year selection period. The
function graduated was g, and the formula for duration 2 + was LGM(0,5). For the
select durations the same formula was used, with the same parameters except for an
age adjustment, which was chosen by a maximum likelihood criterion.

The numbers of deaths and the central exposed to risk for each section and for each
duration are shown below. A comparison with the male experience shows that the
numbers of exposed to risk among females in the select durations are about one-third
of those among males, whereas at duration 5+ the female experience falls to about
one ninth of the male. This suggests that the female experience is much less mature
than that of the males, and the average duration of the 5+ data may be much lower
than that of the males.

Medicat Non-medical
Duration Deaths Central exposed Deaths Central exposed
0 38 33,786-0 383 686,188-5
1 74 35,7820 527 629.111-5
2 54 35,752-5 516 548,069-5
3 66 34,7855 457 470,507-5
4 63 31,992-0 450 394,207-5
5+ 1,074 187,780-5 3,688 1,672,749-5
Combined
Duration Deaths Central exposed
0 421 719,974:5
1 601 664,893-5
2 570 583,822-0
3 523 505,293-0
4 513 426,199-5
54 4,762 1,860,530-0
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The usual age ranges are noted below: the extreme limits of the data; the
continuous range over which the exposed to risk at each age exceeds 100; and the
continuous range over which the deaths at each age exceed 10. Each range for each
duration is noted below, except for the select durations in the Medical section in
which very few ages have more than 10 deaths.

Medical Non-medical
Range Exposed Deaths Range Exposed Deaths
Duration of data =100 =10 of data =100 =10
0 13-93 1775 — 10-87 13-74 49-55
1 1093 18-76 — 1087 13-74 46-59
2 1350 19-71 — 1083 1472 4460
3 10-50 20-72 — 10-100 15-13 47-61
4 1123 21-70 - 1085 1672 52-61
5+ 16—-108 22-91 49-93 10—102 16—87 2685
Combined
Range Exposed Deaths
Duration of data =100 =10
0 10-63 13-76 49--55
1 1093 13=76 51=59
2 10-50 14=77 44=60
3 10—-100 15-76 4761
4 10-93 16-76 52-61
5+ 10—-108 16-93 2697

As for the males, the Non-medical section provides the bulk of the data for the
select durations, but, because the investigation is less mature than that of the males,
it also provides relatively great weight (as compared with the Medical section) at the
higher ages. In the select durations the female experience covers the same sort of age
range as the male, although deaths are rather sparse. In duration 5+ the female
experience has much less data at the highest ages than the male.

When the FA1975-78 tables were constructed no adjustments to the data were
made to allow for duplicates. There was no indication of a large number of duplicates
in the select durations, but the value of x? for duration 2+ was relatively large.
Information was available to the Committee which allowed variance ratios to be
calculated for the 1979-82 experience. Records from the cause of death investigation
were available for about 56 % of the deaths during the quadrennium, and from these
the variance ratios were derived. These were used to adjust the exposed to risk and
the deaths for durations 2+ and 5+.

6.2 COMPARISON OF DURATIONS

The experiences of the different durations are compared in Table 6.1. Variance
ratios have been used to adjust the data for duration 5+. It is clear that duration O has
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Table 6.1 Female assured lives, permanent, Combined.
Comparison of data for different durations

Durations I il Nuambers

Fvi AE A/E + - pb runs  plruns) x POA)

0 1 809 119-9 8 34 0-0000 14 0:5472 84-4 0-0001
0 2 814 1203 7 34 ¢-0000 14 0-8100 777 00005
o] 3 B2:3 121-0 9 30 0-0005 15 0-6250 790 00002
0 4 79-4 127-0 5 33 0-0000 9 0-45535 811 0-0001
0 5+ 568 1090 3 38 Q0000 5 01462 2077  0-0000
1 2 999 1001 24 20 0-7743 25 0-7945 35-6 0-8140
1 3 100-4 99-5 20 24 0-3258 23 0-5817 51-9 0-1938
1 4 966 104-3 20 24 0-3258 29 (3-9808 36:6 Q7773
1 5+ 80-3 1039 10 39 0-0000 14 01315 82-1 0:0021
2 3 1010 990 20 22 04388 31 09988 422 0-4623
2 4 971 1034 16 25 01055 21  0-6282 381  0:6010
2 5+ B80-1 103-8 11 33 0-0006 16 0-3194 98-4 0-0000
3 4 94 1039 16 25 01055 21 0628 545 00767
3 5+ 787 1038 11 34 00004 17 0-4B40 995 0-0000
4 5+ 848 102-4 I4 3 0-0080 20 0-5147 45-1 0-4674

a significantly lower level of mortality than the others, and duration 5+ significantly
higher. Durations 1, 2, 3 and 4 are not only not significantly different, but also do
not show any noticeable selection gradient. There is good justification therefore in
grouping them together. However, the precedent of FA1975-78 suggested that the
following durations should be investigated: 0, 1, 2—4, 1—4, 5+ and 2+.

6.3 SELECT DURATIONS

The experiences of the select groups of durations were graduated by fitting . to
a GM(r,s) formula. For each of the four experiences a number of low order formulae
would fit satisfactorily, and gave rather similar values of ¢, in the main age range,
It was difficult to choose between them. For durations 0 and 1 a GM(1,2)
(Makeham) formula was satisfactory; GM(1,3) and GM(2,2) fitted rather better, but
the added parameters {b, and a, respectively) were not significantly different from
zero. For durations 2—4 and 1—4 a GM(1,2) formula did not fit satisfactorily, but
GM(1,3) and GM(2,2) were about equally good. Summaries for the GM(1,2)
formulae for durations 0 and 1 and for the GM(2,2) formulae for all four duration
groups are given in Table 6.2.

6.4 ULTIMATE DURATIONS

In the ultimate data, for durations 2+ and 5+, the same feature was found as for
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Female assured lives, permanent. Statistics for graduations of sefect durations

Table 6.2.
Duration 0 0 1
Formula GM(1,2) GM(2.2) GM(1,2)
Values of parameters at optimum point:
100 a, 0011995 —0-169572 0-015253
T-ratio 319 ~1-47 37
100 a, —  —0-158677 -
T-ratio — -1-74 —
b, -4-877787 —4-755196 —4-272106
T-ratio —43-14 —43-40 —49-45
b, 4.928510 3-243579 5-396489
T-ratio 13-23 4-41 18-69
Signs test: p(pos) 0-1611 0-5573 0-2522
Runs test: p{runs) (-2008 4433 0-2765
K-8 test: p(KS) 0-7640 0-9842 0-9366
Serial Correlation test:
T-ratio | 0-98 0-15 -0.04
T-ratio 2 0-44 0-21 -0-91
T-ratio 3 -0-93 ~0-36 —0-38
xz test:
X 67-03 5562 56-55
Degrees of freedom 47 44 53
20 0-0290 0-1125 0-3440
Specimen values of gy and percentage standard errors.
Age 20 0-000178 0-000222 0-000219
percentage s.e. 1516 88-61 14-58
Age 30 0-000275 0000222 0-000349
percentage s.e. 176 94-59 7-35
Age 40 0-000536 ¢-000510 0-000730
percentage S.e. 6:39 43-76 5-49
Age 50 0-001234 0001352 0-001852
petcentage S.e. 591 16:69 4-96
Age 60 0-003101 0-003249 0-005146
percentage s.e. 6-26 8-88 4-38
Age 70 0-008089 G-007155 0-014775
percentage s.e. 10-56 12:01 792
Ape B0 0-021331 0-014871 0-042574
percentage s.e, 17-01 19-58 12:55
Age 90 0-055952 0-029747 0-119906
percentage s.e. 24-07 29-82 17-13
Age 100 0-142806 0-057855 0-313091
percentage s.¢. 30-07 42-48 19-25
Age 110 0-338149 0109638 0-668726
percentage s.e. 30-81 55-78 14:34

1
GM(2,2)

=-0-076446
—1-24
~0-089013
—1-55
~4-253324
-53-89
4-608019
877
0-1144
6507
09948

0-00
~1-73
-1-29

55-90
52
0-3306

0-000265
19-91
0-000312
16-36
0-000699
10-65
0:001938
6-82
0-005316
6-30
0-314020
926
0-035821
1528
0-088755
22-65
0-209531
28-90
0-447197
28-70

24
GM(2,2)

~0-192614
~2:55

—0- 182901
-2:83
—4-271633
—85-34
3-656370
9-97
0-1528
0-0013
0-9520

0-90
—0-11
0-87

70-98
57
0-1009

0-000259
19-80
0-000296
17-41
0-000767
8-77
0-002140
4-52
0-005377
3-73
0-012459
5-73
0-027397
9-63
0-058087
14-45
0-119i37
19-48
0-233928
23-43

1-4
GM(2,2)

—0-149271
~2-94

—-0- 148663
-332
—4.270806
—105:96
3.945977
1328
0-0517
0-0575
0-8900

1-03
-0-59
0-98

67-39
60
0-2390

0-000260
12-11
(-000300
9:35
0-000746
532
0-002084
335
0-0035378
3-15
0-012944
4.86
0-029748
812
0-066075
12-07
0-141638
15-99
(-287402
i8-61
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the males, that the observed crude mortality rates at the highest ages appeared
unrealistically low. The observed experience for ages above 90 was therefore
omitted in the graduation process, as was done for the males.

A low order GM(r,s) formula was found not to fit either the 2+ or the 5+ data
satisfactorily. The number of runs was always too low, and the other graduation tests
proved unsatisfactory. Only formulae with six or more parameters provided
satisfactory fits; of these GM(1,5) was the best. But the values of g, for this formula
reached a maximum in the 90s of age and dropped thereafier. Some other formulae
with six or more parameters also fitted the data, but had unsatisfactory shapes, or
very wide sheaves. Trial graduations of g, with a LGM(r,s) formula gave similar
results. The choice lay between a lower order formula which was the right sort of
shape, but which cut across ‘waves’ in the experience rates (and of these the
GM(2,2) was on balance the best), and a GM(1,5) formula that followed the waves,
but also included an undesirable wave at the highest ages. Summaries of the
graduations for durations 2+ and 5+ on both these formulae are given in Table 6.3.

6.5 COMPARISON OF GRADUATIONS

Since all six duration groups had been graduated using a GM(2,2) formula, it was
possible to compare the distances between the maximum likelihood parameters in the
parameter space in the usual way. Values of D and of p(D) are shown below,

Values of D
Duration ] 1 24 1—4 2+
1 38-20 — - — -
24 3136 327 — - —
1-4 66-90 1-90 0-61 — —
2+ 177-82 22-82 61-86 55-38 —
5+ 192-84 37-57 63-83 6729 9-44
Values of p(D)
Duration 0 1 2—4 1—4 2+
1 0-0000 - — — —
-4 0-0000 0-5142 — — —
-4 0-0000 0-7541 0-9623 — -
2+ 0-0000 0-0002 0-0000 0-0000 —
5+ 0-000C 0-0000 0-0000 0-0000 0-0510

It can be seen that the parameters for durations 1, 2—4 and 1--4 are not significantly

different from each other. This justifies combining duration | with durations 2—4 o
form duration 1-4. Duration 0 and the two ultimate durations are significantly
different from durations 1—4, but durations 2+ and 5+ are (not surprisingly) not
significantly different.
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6.6 COMPARISON WITH MALE EXPERIENCE

Table 6.4 shows the usual statistics for the comparison of the male and female
experiences for permanent assurances for corresponding durations and groups of
durations. It can be seen that the level of mortality for females is little more than half
that for males.

Each of the corresponding durations of the experience for male permanent
assurances has been graduated using the GM(2,2) formula. The table below shows
the value of I when each of the female durations is compared with each of the male
ones.

Values of D
Females
Males 0 1 2—4 1—4 2+ 5+
Q0 56-68 2461 3003 37-40 171-47 91-13
1 111-44 62-29 86:06 112-58 236-60 111-18
24 157-38 78.42 152-56 199-91 228-61 119-70
i— 160-64 84-98 153.78 206-06 246-57 123-82
2+ 604-61 196-42 764-09 845-39 §29-92 472.55
5+ 568-89 169.92 73204 804-21 856-67 494-14

The value of D should be compared with x%(4). In every case the value of p(D) is
nearly zero. There is no doubt that the male and female experiences are very
different.

6.7 COMPARISON OF MEDICAL AND NON-MEDICAL EXPERIENCES

Table 6.5 shows the usual comparisons for each duration or group of durations
when the female medical experience is compared with the non-medical. The pattern
of ratios of A/E is similar to that for males shown in Table 3.5, though the smaller
numbers of deaths among the females mean that many of the differences for
individual durations are not statistically significant.

The rather small numbers of deaths in the select durations for the medical
experience make it not worth while graduating the medical and non-medical
experiences separately, as was done for the males.

6.8 COMPARISON WITH 1975—78 GRADUATIONS

Since different orders of formulac have been used for the graduation of the
1979—-82 experience than the 1975—78 graduations, it is not possible to compare the
distances between the parameters. The values of g, that result are compared in
section 14 below, where it will be seen that the rates for the later period are
substantially below those for 1975-78.




Table 6.3.

Female assured lives, permanent. Statistics for graduations of ultimare durations
Duration 2+ 2+ 5+ 5+
Formula GM(2,2) GM(1,5) GM(2,2) GM(1,5)
Values of parameters at optinum point:

100 g, —0-015700 0-031751 0-014688 0-038533
T-ratio -0-78 16-34 G-46 12:30
100 a, —0-025164 - 0-003753 -
T-ratio 120 — 0-11 —
b, —4-(64944 =7-190455 -4-031809 —8-143149
T-ratio —164-71 —15.25 -126-32 —6-19
b, 5-044225 4-968017 5192702 3-898739
T-ratio 45-21 11-98 31-26 2-80
b — ~4-528445 — -5-901321
T-ratio —_ —6-60 — -~324
b, — -0-171823 — ~(0-580998
T-ratio - -0-98 - —1-10
by — - 1-546249 — - 1:920446
T-ratio — —6:72 — -3-73
Stgns test: p{pos) 0-5000 0-4561 0-1375 0-4050
Runs test: p{runs) 0-0019 0-4574 0-0454 0:6914
K-8 test: p(KS} 0:2195 09711 0-3097 09989
Serial Correlation test:

T-ratio | 2-55 —0-34 1-44 -1-18
Teratio 2 3-09 0-75 2-57 0-48
Teratio 3 1-89 —~0-08 195 ~0Q-02
$ test:

x 140-97 96-73 107-82 76-17
Degree of freedom 79 76 64 63

P 0-0000 0-0546 0-0005 0-1233
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Table 6.3 (continued)

Specimen values of g, and percentage standard errors.

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

0-000209
1320
0-000361
416
0-000867
2-69
0-002340
1.83
0-006455
1-90
0-017741
213
0-048121
2-87
0-126777
4-01
0-310770
490
0639827
4-46

0-000317
5-12
0-000335
4-42
0-000795
4-53
0-002584
2:50
0-006147
2-35
0-015915
2:52
0-051774
3-68
0-152626
471
0-200242
14-81
0-037238
71-29

0-000214
24-86
0-000411
5:56
0-000953
3-52
0-002472
2-23
0-006735
2-24
0-018667
2-53
0-051595
3-67
0-138758
5-45
(344084
676
0-696113
5-81

0-000385
679
0-000399
5-92
0-000869
5-83
0-002767
315
0-006405
2-74
0-016736
3-05
0-055417
4-67
0-146473
11-86
0121023
73-38
0-006487
1435-30
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Table 6.4
Assured lives, permanent. Comparison of data for same durations
Males (I) versus Females (II)

I i Numbers
Duration  A/E AE + o~ plH) rens  p(runs) $ POG)
0 117-6 61-0 42 2 1-0000 5 1-0000 189-2 0-0000
1 113-0 696 46 5 1-0000 7 0-0450 167-2 0-0000
2 1126 681 43 3 10000 7 10000 165-4  0-0000
3 1126 652 40 5 1-0000 9 0-3941 1837 0-0000
4 110-6 673 43 2 1-0000 5 1-0000 137-6 0-0000
54 163-2 64-7 72 5 1-0000 9 0-2427  1161-1 (-0000
01 1152 655 60 1 1-0000 3 10000 3357 0-0000
1-2 112-8 68-8 56 3 1-0000 7 1-0600G 3081 0-0000
2-3 t12-6 65-6 54 0 1-0000 11 1-0000 3147 0-0000
3—4 111-6 66-1 54 [¢] 1 0000 1 10000 203-1 0-0000
44 103-6 640 T4 4 10000 7 0-1497  1349.7 0-0000
02 114-4 662 6l 1 1-0000 3 1-0000 472-5 0-0000
1-3 112-8 657-5 61 t] 1-0000 1 10000 446-2 0-0000
2-4 1120 667 58 1 1.0000 3 10000 4361 0-0000
3+ 104-0 631 75 4 1-0000 7 0-1479  1573-1 0-0000
-3 114-0 85-7 &2 ] 1-0000 i 1-0000 £20-9 G-0000
14 1123 673 62 0 1-0000 i 1-0000 5627 0-0000
24 1044 62:5 77 3 1-0000 5 0-0750  1793.3 00000
0= 1134 65-7 64 0 1-0000 L 1-0000 7445 0-0000
1+ 104-8 620 79 3 10000 5 00731 20303 0-0000
0+ 1054 60-4 80 3 1.0000 5 00723 2304.1 0-0000

6.9 QUESTIONS FOR THE PROFESSION

The Committee is aware that it has been common practice among life offices to
calculate premium rates and possibly valuation reserves for female assured lives by
using a male table with an age adjustment. Such an age adjustment at younger ages
clearly cannot represent the female mortality rates correctly (because the male rates
fall with increasing age) and a constant adjustment does not represent the female
experience at higher ages, as shown in C.M.LR. 8. Since separate tables for the two
sexes for annuities and pensions are long established, the Committee would prefer
to put assurances onto the same basis as far as its own work is concerned.

The Committee therefore inclines towards preparing standard tables for males and
females for permanent assurances in parallel, and towards making future
comparisons of the experience on the basis only of tables for the same sex, i.e.
omitting any comparison based on an age adjustment. What is the view of the
profession?



Duration

-2

2-3

34
4+

02
24
3+

0-3
1—4
2+

1+
0+
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I
A/E
95-9
99-6
76-9
91-5
787
93-3

97-8
88-3
82.3
83-6
92-0

90-6
88:3
80-6
917

90-9
85-2
90-8
87-6
9i-3

919

Table 64
Female assured lives, permanent, Medical and Non-medical.

Comparison of data for same durations
Medical () versus Non-medical (II}

I
A/E
100-4
-1
103-2
101-4
103-9
102-2

100-3
101-7
1027
102-9
102-4

101-2
1017
1032
102-4

101-3
102-3
102-6

101-8
1023

102-0

Numbers
+ —
3 4
5 8
2 8
5 6
2 8
20 39
7 10
6 12
6 11
ki 10
20 39
8 15
10 18
9 16
22 40
14 17
12 21
23 40
14 24
24 40

p(+})
0-5000
0-2905
0-0547
0-5000
0-0547
0-0092

0-3t45
0-1189
0-1662
0-3145
0-0092

0-1050
0-0925
0-1148
0-0150

0-3601
0-0814
0-0215

0717
0-0300

0-0680

2
2

[ ~
00 O e R Th OO Lh ONLA B

10
28

12
12
28

12
24

24

p(runs)
0-5429
0-0536
1-0000
0-5216
1-0000
0-6129

0-0800
0-0869
0-4357
0-5490
0-6129

0-0101
0-0798
0-1842
0-3962

00779
0748
0-3162

0-0145
0-0404

0-0224

[

12:2
30-8

9-4
13-3
10-6
83-8

39-8
326
27-4
17-5
90-1

365
46-1
326
99-4

518
465
103-6
61-4
1199

1257

47

J0%)
0-0955
0-0036
04957
0-2743
(-3908
00073

0:0014
0-0188
0-0531
4209
0-0056

0-0364
0-0168
0-1415
0-0018

0-0109
0-0602
0-0010
0-0096
0-0000

0-0060
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7. LINKED ASSURANCES, FEMALES

7.1 INTRODUCTION

The investigation into the mortality experience of linked assurances on female
lives began in 1976 at the same time as thai for males. The comments made about the
defects of the male investigation apply also to that for females. In particular, some
offices provide only combined medical and non-medical data, and some offices
submit all their data in duration 5+. It is possible that not all cases with restricted life
cover have been excluded.

The numbers of deaths and of exposed to risk are shown below. The exposed to
risk is substantially smaller than that for males, and the numbers of deaths arc very
much smaller.

Medical Non-medical
Duration Deaths Central exposed Deaths Central exposed
Y 5 911-0 9 19,318-5
1 3 673-5 14 11,380-0
2 4 637-0 26 9,791-5
3 1 628-5 25 9,927-0
4 5 760-0 28 9,528-5
5+ 40 7,465-0 184 74,695-0
Combined
{including many not categorised by medical type)
Duration Deaths Central exposed
0 40 27,838-0
1 27 17,633-0
2 35 13,775-5
3 27 13,008-0
4 34 12,2970
5+ 256 95,541-5

The usual age ranges are given below for the combined data only. Although the
exposed to risk covers a reasonable range of ages, deaths are very sparse except in
the 50's of age. There is no evidence of large numbers of duplicate policies
generally, though it is possible that a block of simultaneous duplicates at one age has
been included.

Combined
Range Exposed Deaths
Darration of data =100 =10

0 1099 1668 —
1 10-92 2067 —
2 1093 2261 —
3 10-91 2361 —
4 1086 25-62 —
5+ 1097 2367 5362
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7.2 COMPARISON WITH PERMANENT ASSURANCES

49

Table 7.1 shows the usual comparisons between the experiences for permanent
assurances and linked assurances for each duration and combination of durations. As
for the males, in the select period linked assurances have a somewhat higher level of
mortality than permanent assurances, though the differences in this case are nowhere
significant. For duration 54 linked assurances for females show a significantly
lower level of mortality than permanent assurances. The same reasons why this

result may be misleading apply as for the males.

7.3 COMPARISON OF DURATIONS

Table 7.2 shows the usual comparison of the experience of each single duration
with each other duration for the medically combined linked assurances, along with
comparisons for certain combinations of durations. There is some selection

Table 7.1

Female assured lives, combined. Comparison of data for same durations
Permanent (I) versus Linked (II)

1
Duration A/E

0 91-9
I 96-7
2 96-2
3 94-6
4 96-7
5+ 102-5
01 98-2
1-2 97-4
2-3 97-8
314 98-1
4+ 102:1
02 989
1-3 979
2-4 98-1
3+ 101-7
-3 98-8
14 97-8
24 101-8
0—4 989
1+ 101-3
0+ 101-6

H |
A/E
106-4
1036
1066
1115
108-9
931

101-5
103-3
103-8
104-0

943

1012
1030
103-7

95-4

101-4
103-4
955

101-5
971

96-9

Numbers
+ —_
9 5
8 11
ki 10
6 9
6 11
39 21
17 13
16 16
14 13
10 19
35 29
20 19
16 26
19 20
34 33
26 18
21 25
36 34
25 22
43 29
41 k1|

p+)
0-9102
0-3238
0-3145
0-3036
0-1662
0-9933

0-8192
0-5700
0-6494
0-0680
0-8091

0-6254
0-0821
0-5000
0-5%64

09129
0-3294
0-6399

0-7200
09618

0-9027

runs
10
11
9
11
7
22

12
19
11
15
27

18
17
17
35

22
23
39

25
33

33

p(runs)
0-9720
0-7217
0-5490
0-9720
02418
0-0486

01113
0-8138
0-1189
0-7223
0-0919

0-2610
0-131
0-1650
0-5971

0-5265
0-4599
0-8019

0-6259
0-2991

0-2485

X
104-9
48-0
656
922
39-8
81-2

114-2
106-5
76-2
73:2
90-5

153-1
103-2

83-0
120-2

163-0
1019
134:5

1492
191-2

240-4

PeA
0-0000
0-0003
0-0000
0-0000
0-0014
0-0356

0-0000
0-0000
0-0000
0-0000
0-0162
0-0000
0-0000
0-0001
0-6001

0-0000
0-0000
0-0000
0-0000
0:0000

0-0000
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Table 7.2
Female assured lives, linked, combined. Comparison of data for different durations

Durations 1 II Numbers
IvI AE A/E + = pl) rns  p{runs) X POA
0 1 977 103-7 1 2 0-5000 2 (-6667 72 0-0655
0 2 762 1553 1 2 Q-5000 2 (.6667 262 0-0000
0 3 86-3 130-7 1 i 0-7500 2 1-0000 11-4 0-0033
0 4 741 1699 0 3 0-1250 1 1-0000 207 0-0001
0 54 574 113-1 I 3 0-3125 2 0-5000 280 0-0000
1 2 75:5 133-3 Q 4 0-0625 l 1-0000 59 0-2088
1 3 84-4 122-6 0 4 00625 1 1-0000 2-8 0-5838
1 4 736 139-9 0 4 0-0625 1 1-0000 78 0-1011
1 5+ 758 103-5 0 4 0-0625 1 1-0000 31 0-5335
2 3 1106 889 4 0 1-0000 1 10000 -2 0-8721
2 4 98-4 101-7 2 2 0-6875 3 0-6667 51 0-2728
2 5+ 1251 97-3 4 2 0-8906 4 0-8000 7-8 0-2504
3 4 88-3 1117 2 2 0-6875 3 0-6667 4-6 0-3334
3 54 1053 99.5 2 3 05000 3 0-5000 25 7718
4 5+ 1298 9710 4 2 (8906 3 (-4000 61 0-4124
0 14 680 1180 1 3 03125 2 0-5000 292 0-0000
-4 5+ 992 100-4 8 9 0-5000 7 0-1573 15-5 0-5628
0 1+ 594 107-8 3 3 0-6563 2 0-1000 323 0-0000
-1 2+ 611 113-8 2 6 0-1445 2 0-0714 360 00000
-2 3+ 743 112-5 i 11 0-0032 2 0-1667 220 00373
0-3 4+ BO-8 111-8 5 10 0-1509 8 0-6783 27-5 0-0252
04 5+ 893 108-3 8 10 0-4073 8 0-2514 161 0-5872

‘gradient’ from duration 0 upwards, and durations 2 and 4 seem distinctly high
compared with the other durations, but none of the differences is significant.

The experiences for the same durations as for males were graduated, viz: 0, 14
and 5+ . The small number of deaths meant that a low order formula was suitable for
all these groups, and the most satisfactory formula that fitted all of them was
GM(1,2), even though the value of parameter a, was generally not significantly
different from zero. Summaries of the graduations for each of these durations with
a GM(1,2) formula are shown in Table 7.3. The high value of x? for durations 1—4
is attributable to a high number of deaths at one age (53), where it is possible that a
block of simultaneous duplicates has not been excluded.
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Table 7.3.
Female assured lives, linked, combined. Statistics for graduations of p.=GM(1,2)

Duration 0 14 5+
Values of parameters at optimum point:

100 a, 0-018432 0-004286 0-048498
T-ratio 1-65 0-13 2-13
b, —4-675796 —4.528942 —-4-182455
T-ratio -22:21 —28.04 -31-37
b, 9-002346 3770454 5-632805
T-ratio 10-67 5-54 897
Signs test: p(pos) 0-5000 0-5000 0-5775
Runs test: p(runs) 1-0000 0-9233 0.7228
K-S test: p(KS) 0-9941 0-9805 0-5985
Serial Correlation test;

Teratio 1 -1-75 —1:44 -0-63
Teratio 2 1-36 0-61 —0-40
Toratio 3 -1-49 —2-45 —0-65
¥ test:

¥ 10-14 42.67 17-32
Degrees of freedom 4 16 23
pOA) 0-0382 0-0003 07934
Specimen vatues of g, and percentage standard errors.

Age 20 0-000186 0-000301 0-000543
percentage s.e. 57-07 6921 38-75
Age 30 0-000192 0-000592 0-000663
percentage s.e. 54-66 27-46 27-83
Age 40 0-000230 0-001209 0-001035
percentage s.e. 44-85 13-34 14-00
Age 50 0-000463 0-002520 0-002180
percentage s.e. 25-99 9-96 T-53
Age 60 0-001859 0-005302 0-005765
percentage s.e. 24-80 9-52 6-81
Age 70 0-010340 0-011189 0-016501
percentage s.e. 17-20 15-81 12-08
Age 80 0:060097 0-023588 0049075
percentage s.e. 17-98 2729 22-35
Age 90 0-312154 0-049429 0-142923
percentage s.e. 24-40 41-64 32.94
Age 100 0-896051 0-102110 0-377981
percentage s.c. 10-86 56-34 34-77
Age 110 0-599000 0-204596 0-768625

percentage s.e. 019 64-48 19-51



52 The Graduation of the 1979-82 Mortality Experiences

The distance D between the parameters for the GM(1,3) graduations was
calculated. The values of D and of p(D) are shown below:

Value of D
Duration 0 14
14 31-62 —
5+ 2312 4-45
Value of p(I0)
Duration 0 1~4
= 0-0000 —
5+ 0-0000 0-2172

As for the males, the parameters for duration 0 are significantly different from
those for the other two duration groups, but those for durations 1—4 and 5+ are not
significantly different from each other.

7.4 QUESTIONS FOR THE PROFESSION

The Committee’s view about this experience is the same as its view about that for
linked assurances for males, that it is not yet sufficiently reliable for a standard table
for this class of policy to be constructed, even less so for females than for males.
Does the profession agree?
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8. PERMANENT ASSURANCES, MALES, REPUBLIC OF IRELAND

8.1 THE DATA

The Committee considered the 1975-78 experience of males assured for
permanent assurances in the Republic of Ireland in their report ‘On a possible
graduation of the Irish Assured Lives Mortality Experience’, C.M.LR. 6, 37. On
that occasion it was shown that the experience in Ireland could be well represented
by that of the A 1967--70 tables, which were appropriate to the United Kingdom some
eight years previously. The numbers of deaths in the data for durations O and 1 were
very small, so only duration 2+ was considered at that time in any detail.

The numbers of deaths and the central exposed to risk in 197982 for both the
Medical and Non-medical sections and for each duration are shown below. The
numbers of deaths in the select durations are small, though a little bigger than in
1975-78, but the numbers at duration 5+ are ample for graduation.

Medical Non-medical
Duration Deaths Central exposed Deaths Central exposed
Q 12 6,657-0 69 60,950-0
1 19 7,656-0 60 55,284-5
2 23 8,320-5 59 49,6640
3 27 9,238-5 64 44,7410
4 32 10,008-5 60 39,798-0
5+ 2,388 246,074-0 1,889 449,131-5
Combined
Duration Deaths Central exposed
) 81 67,6070
1 79 62,940-5
2 82 57,9845
3 9t 53,979-5
4 92 49,806-5
5+ 4,277 695205-50

The usual age ranges are noted below: the extreme limits of the data; the
continuous range over which the exposed to risk at each agé exceeds 100; and the
continuous range over which the deaths at each age exceed 10. Each range for each
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duration is noted below, except for the select durations in which no single age has as
many as 10 deaths.

Medical Non-medical
Range Exposed Deaths Range Exposed Deaths
Duration of data =100 =10 of data =100 =10
0 11-77 2345 - 10-81 17-56 —
1 12-76 2348 — 11-76 18-57 -
2 13=77 24—49 — 11-77 1958 —
3 14-77 25-52 - 12-78 1958 —_
4 15-78 26—60 - 13-79 2056 -
5+ 13-106 25-85 4386 1095 21-13 3468
Combined
Range Exposed Deaths
Duration of data =100 =10
0 10-81 17-59 —
1 11-76 1859 —
2 11-77 1960 —
3 1278 1961 —
4 13-79 20-62 —
5+ 10-106 21-86 34-86

8.2 COMPARISON WITH UNITED KINGDOM

Table 8.1 shows a comparison for each duration and each consecutive group of
durations of the experience for male permanent assurances in the United Kingdom
versus the corresponding Irish experience. It is clear that the Irish experience is
significantly higher than the UK experience, by about 25 per cent overall. Only
duration 1 shows a possibly non-significant difference by both the signs test and the

¥ test.

8.3 COMPARISON OF DURATIONS

Table 8.2 shows a comparison of the different durations of the Irish experience
among themselves. There is hardly any difference between the levels of mortality for
any of the select durations, far less a significant one, Duration 5+, however, shows
higher mortality than any of the select durations, hardly significant when compared
with each separately, but clearly significant when compared with durations 0—4
combined, as shown in the last line of the table.

if there had been no previous investigation, it would have been appropriate to
graduate only durations 0—4 combined and 5+. Since duration 2+ had been
considered for the 1975—78 data, durations 0—1 and 2+ were also graduated on this
occasion.
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Table 8.1
Male assured lives, permanent. Comparison of data for same durations
United Kingdom (I) versus Ireland (I)

1 iI Numbers
Dusration A/E A/E + - pi+) runs plruns) 2 p(sz
0 98-6 1477 2 12 0-0065 3 0-1538 324 0-0035
! 99.5 119:0 5 9  0-2120 8 0-7343 137 04742
2 99.5 1186 3 11 0-0287 5 0-4231 18-2 02000
3 99.3 1245 5 9 02120 7 0-5105 41-0 0-0002
4 99.4 122-5 4 11 0-0592 7 0-6703 26-3 0-0353
5+ 98-5 123-5 8 62 0-0000 17 1-0000 370-1 0-0000
=1 990 1329 [ 18 00113 9 0-3917 374 0-0395
1-2 994 119-6 6 18 00113 11 0-8161 273 0-2917
2-3 994 122.3 8 16  0-0758 13 0-8104 51-5 0-0009
34 99.3 124-0 8 15 01050 11 0-5103 87-3 0-0000
4+ 98-5 123-9 9 61 00000 19 1-0000 37341 0-0000
02 09.2 128-4 6 26 0-0003 13 1-0000 510 0-0178
-3 99-4 122-2 8 24 0-0035 15 0-9068 586 0-0028
24 99-3 1235 13 20 0-1481 15 0-3200 84-9 0-0000
3+ 985 124-4 10 61 0-0000 21 1-0000  384-5 0-0000
0-3 99.2 128-0 9 33 0-0001 16 0-6937 80-4 0-0003
1—4 99-4 122-7 13 25 0-0365 21 0-8984 81-0 0:0001
2+ 98-5 124-8 12 60 0-0000 24 09271 4022 0-0000

04 99:2 127-1 16 28 00481 22 0:6395 96-4 0:0000
I+ 98-5 125-3 13 5 0-0000 26 09555 4202 0-0000

0+ 98-5 126-5 9 64 00000 19 10000  449-1 0-0000

8.4 CHOICE OF ORDER OF FORMULA

The four duration groups 0—1, 2+, 0—4 and 5+ were graduated separately, fitting
#x with a GM(r,s) formula and using a maximum likelihood criterion. The results
showed that there was, for all but one of them, a choice of two possible orders of
formula, each with some merits.

For duration 2+ a GM{2,2) formula was clearly the best, fitting the data as well
as any other, and amply satisfying all tests except the x? test. Inspection of the data
for individual ages showed that certain ages had unusually high or low numbers of
deaths, such that no reasonably smooth curve would pass through both their gates
and those of their neighbours. These ages were 44 (low) and 66, 78 and 80 (high).

The presence of duplicates has not been investigated for the Irish data, but these
results suggest that there may be a proportion of duplicates in the ultimate data, The
1975—78 experience had also shown a very large value of x?, with certain ages
sticking out as on this occasion.
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Table 8.2 Male assured lives, permanent, [reland, combined.
Comparison of data for different durations

Durations 1 i Numbers
IvIl  AE AJE + = ptH runs  p{runs) X oA
0 1 1000 99.0 7 5 0-8062 6 0-4242 5.8 0-9268
0 2 989  J0I-1 5 6 05000 7 0-7381 9.6 05684
0 3 977 1022 5 4 0-7461 4 0-2619 83 04999
0 4 960  103-8 5 6  0-5000 5 0-2619 9.8 0-54%9
0 5+ 781 100-5 310 00461 5 0-4545 164 02292
1 2 98-1 101-9 5 7 0-3872 7 0-6515 71 (-8486
1 3 95-1 047 5 5 06230 5 03571  16:4 0-0878
1 4 94.1 1057 5 5 06230 5 0-3571 65 0-7730
1 5+ 765 1006 2 12 0-0065 3 0-1538 147 0-4004
2 3 959  104-1 5 5 06230 5 03571 101 0-4346
2 4 942 1058 4 7 02744 5 03333 1111 0-4345
2 5+ 774 1006 5 9 02120 9 09021 196 0-1419
3 4 99-5 {005 6 7 05000 6 0-2960 34 0-9959
3 5+ 869 1003 7 7 06047 9 0-7914 330 0-0029
4 54+ §72 1003 8 7 0-6964 9 0-7040 21-1 0-1336

04 5+ 865 1016 1t 30 00022 19 0-8464 650 0-0099

Each of the other durations could be fitted by a p,=GM(2,2) formula, but in no
case was it clearly the best. For durations 0—1 the value of L, for the GM(2,2)
formula was indeed 2.8 greater than that for a GM(1,2) formula, but the added r-
parameter (a;) was not significantly different from zero, and the GM(!,2)
graduation was quite acceptable on all counts.

For durations 0—4 the GM(2,2) formula was again acceptable, but the value of L;
for it was 1.0 less than that for a GM(1,3) formula, which has the same number of
parameters. The value of X2 for the GM(2,2) formula (53.63) was distinctly greater
than that for the GM(1,3) formula (42.74), though the values of p(xz) for both were
acceptable (0-1077 and 0-4392 respectively). However, values of g, for the
GM(1,3) formula reached & maximum at age 71 and turned down sharply thereafter.

For duration 5+ a GM(2,2) formuia was again acceptable, but the value of the L,
criterion for a GM(3,3) formula was 3.9 greater, and the added parameters were
significantly different from zero. One effect of a substantial number of duplicates in
the data is to give greater values both of x? and of the L, criterion, so the
improvement in the criterion may not be in reality as significant as it looks, A further
effect is to reduce the standard errors of the parameter estimates so that they appear
more significantly different from zero than they really are. But even the higher order
formula does not produce a value of p(xz) that is noticeably different from zero.

Summaries of all the formulae discussed are given in Table 8.3, The resulting
values of g, are reasonably close for the two formulae for duration 5+. For the
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Table 8.3.
Male assured lives, permanent, Ireland. Statistics for graduations of p,

Duration 01 0=l
Formula GM(1,2) GM(2.2)
Values of parameters a1 optimum point:

100 a, 4058622 —0-381469
T-ratio 513 -~ 128
100 a, — —(-444829
T-ratio - —161
100 a, — —
T-ratio - —
b, ~3 177935 —3-311458
T-ratio -12'68 -1638
b, 7-072263 4-686948
T-ratio 873 381
b, — -
T-ratio - —
Signs test: p{pos) 0-2024 05000
Runs test: p{runs) 02572 0-0992
K-8 test: p(KS) 99918 0-9935
Serial Correlation test:

T-ratio 1 1-12 -5
T-ratic 2 - 066 {28
T-ratie 3 -0-0a —-{0-82
x2 1est:

x2 20:79 17-01
Degrees of freedom 20 19
PxD 04094 0-5891
Specimen valucs of g, and percentage standard crrors.
Age 20 0000624 0-000941
percentage s.e. 15-24 73-54
Age 30 0-000742 0-00059%
percentage s.c. 11-32 113-46
Age 40 0001228 0-001106
percentage s.e. 10714 64-83
Ape 50 0003225 0003777
percentage s.e. 1121 21-58
Age 60 0] 1301 0-011930
percentage s.e. 13-19 1578
Age 70 0044336 0033784
percentage s.e. 22:51 25:59
Age 80 0+ 168688 0-088675
percentage s.e. 3313 42°718
Age 90 0-531529 0-216180
percentage s.e. 2861 5812
Age 100 0-955751 0-467298
percentage s.e. 818 4914
Age 110 0-959997 0-801567
Percentage s.¢. 072 30-07

2+
GM(2,2)

—0-513886

=569

—0-580795

—605

—3-094460

—116-51
4-561444
30-47

0-7220
0-8637
0-0480

~{-59
437
=111

144-56
68
0-0000

0001106
1295
(000683
7-81
0001359
4-43
0-004765
2-18

0041354
217
0105726
3-28
0249154
4-67
0-514982
525
0836913
363

0—
GM(1.3)

0066232
987

—8-88L095
~5-46
0-432778
025
—4:957641
—346
02307
07161
1-0000

=008
=051
-oM

42714
42
04392

0-000663
903
0-000691
7-88
0-001148
75
0004352
812
0013305
79
0020286
26:96
0-014538
92:06
0-00511%
384:97
0-001306
180604
0-000704
3380-04

0=
GM(2.2)

—0-632225
—-1'83
—{-649339
-2:20

—3-348213
~35-95
3-778648
267

0-2307
0-9317
0-9859

—1-00
004
o1l

5363
42
01077

0000940
47-91
0-000584
80-7L
0001250
40-34
0-004253
13:00
0-011986
9-00
0029673
14-81
0-067631
23-84
0-144389
34-04
0289732
40-49
0-522278
3575

5+
GM(2.2)

—0-627714
=517
—0-717474
=54l

—3061794
—95-82
4-430980
26-73

0-4050
0-2385
8980

-0-56
0:38
- 100

14062
65
¢0000

0-001396
1525
006782
1019
0001343
526
904761
239
9-015069
200
041707
221
105454
335
0-245094
4-87
0501723
562
0-819225
412

57

5+
GM(3.3)

3113200
636
4306276
621
1461466
50%

- 5830651
—6-59
7215368
10-42
~2-110637
-260
0-8322
03431
09904

-059
011
-114

332
0-141682
4-59
0-235653
887
0371580
2268
0-448488
4051

lower durations the formulae produce values of g, that are some distance apart, the
curves crossing and recrossing; but the difference between the values of g: is
usually less than one standard error (except for high ages for duration 0—4 where the
GM(1,3) formula turns down), so the differences are not significant, given the
limited amount of data on which they are based.

Both for the 0—4, 5+ series, and for the 0—1, 2+ series the values of g; on the
GM(2,2) formula increase appropriately with duration for a particular value of x.
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Further, the levels of these graduations at the highest ages are more comfortable than
those of some of the alternatives, neither falling away, as does the GM(1,3) formula
for duration 0—4, nor rising rather sharply, as does the GM(1,2) formula for duration
0-1.

8.5 COMPARISONS BETWEEN GRADUATED FORMULAE

The distances between the parameter estimates of the four GM(2,2) graduations
were compared in the usual way. The values of D and of p(D)) are shown below.

Value of D Value of p(D)
Duration 0~1 0—4 2+ 0-1 04 24
-4 0-92 —_ —_ 49210 - —_
2+ 357 7-61 — 0-4667 0-1070 —
5+ 5-03 988 1-39 0-2884 0-0425 0-8455

The only sets of parameters that are significantly different, and that only ata 5%
level, are those for 0—4 and 5+. These were the duration groups that presented
themselves as contrasting when the crude rates were compared.

8.6 QUESTIONS FOR THE PROFESSION

If a new standard table for Irish permanent assurances is required, the values given
by the GM(2,2) formulae for durations 0—4 and 5+ seetn to be the most suitable as
a basis. Does the profession agree or would durations 0-f and 2+ be more
convenient? The Committee will particularly welcome comment from those
involved with life assurance business in the Republic of Ireland.
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9. IMMEDIATE ANNUITANTS, MALES AND FEMALES.

9.1 THE DATA

The C.M.1. experience for immediate annuitants has formed the basis of two
previous sets of standard tables, a(55) and a(90). Although the experience is smaller
than that of assured lives or of life office pensioners, there is an ample number of
deaths for the purposes of graduation. In the past the experience has been gathered
only on the basis of ‘Lives’. On this occasion, however, ‘Amounts’ were also
available.

The investigation uses a five year select period, and is further subdivided into
annuities effected before 1957, all of which are now ‘ultimate’, and annuities
effected after 1956, subdivided by duration. The totals of deaths and exposed to risk,
by Lives and by Amounts, for both sexes, are given below.

Males Females
Lives Lives
Duration Deaths Central exposed Deaths Central exposed
Pre-1957
5+ 217 1,409-0 1,758 12,983-5
Post-1956
0 122 2,933-5 154 3,967-0
1 142 3,208-5 196 4,718-0
2 169 3.481-0 240 5,538-5
3 180 3,652-0 271 5,963-0
4 157 3,612:0 281 5,834-0
5+ 4,123 47,5500 8,801 120.084-0
Males Females
Amounts Amounts
Duration Deaths Central exposed Deaths Central exposed
*  Pre-1957
5+ 23,729 170,123-0 160,007 1,230.572-0
Post-1956
0 174,875 3,463,312.0 201,549 4,567,483-0
1 200,086 3,244 ,384-0 265,572 4,698,639-5
2 192,573 3,169,447.0 269,121 4,947,576'5
3 174,819 2,985,973.0 245,552 4,802,773-0
4 143,144 2,774,425.5 286,475 4,490,510-0
5+ 3,1467963 33,218,058-0 4,275,562 60,150,114-0
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The usual ranges, based on a count of Lives, are shown below, except where the
number of ages with more than 10 deaths is too few to note,

Males Females
Range Exposed Deaths Range Exposed Deaths
Duration of data =100 =10 of data =100 =10
Pre-1957
5+ 51~108 — 90-96 31108 70100 76—101
Post-1956
¢ 21-99 7078 - 15-101 70-85 —
1 22—-100 T0-78 — 16—-101 66—86 —
2 23--101 6779 — 24-101 66—87 -
3 22—-102 6779 — 25-102 6388 —
4 23-102 67-80 — 21-102 6488 -
5+ 24-108 62-97 6699 21-107 56—100 66— 99

Although there are occasional entries at young ages, the bulk of the experience lies
above age 65, and the pre-1957 experience above age 75.

9.2 COMPARISON OF DURATIONS

Both the a(55) tables and the (90} tables had been constructed with a one year
select period. It is appropriate, however, to investigate whether this is still justified.
1t is also of interest to see whether the pre-1957 data could justifiably be merged with
the post-1956 ultimate data. Tables 9.1 and 9.2 show the usual comparisons of
durations for the Lives data, males and femates respectively, including a comparison
of the pre-1957 and post-1956 data for duration 5+.

Both sexes show the same pattern. There is no significant difference between any
of the select durations; there is a marginal difference between any one of the select
durations and duration 5+, but a clear difference between durations 0—4 taken
together and 5+; and the pre-1957 experience is higher than the post-1956
experience, with marginal significance.

The evidence of these tables suggests graduating durations 0—4 together, and 5+
for the post-1956 data, keeping pre-1957 aside. Following the previous precedent,
however, it was desirable also to graduate durations 0 and 1+, and it was of interest
to graduate the pre-1957 data separately and also to combine it with the post-1956
5+ data.

9.3 CHOICE OF ORDER OF FORMULA

When the aegi967-70 tables (on which the a(90) tables were based) were
constructed, the function g, was graduated, with a LGM(0,s) formula. It was found
that a 2-parameter formula, LGM(0,2), would fit the data for males for durations 0
and 1+, and the data for females for duration 0, but it was thought necessary to go
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Table 9.1
Immediate annuitants, Lives, Males. Comparison of data for different durations

Durations I 11 Numbers

I v AlE A/E + - P(+) runs  p{runs) X 200
0 1 97.8 102-0 9 7 07728 10 0-8059 107 0-8255
0o 2 94.5 104-4 710 03145 12 09571 159 0-5280
0 3 93-1 1053 6 11 01662 11 0-9423 140 0-6648
0 4 998 100-2 7 8 0-5000 10 0-8671 147 04704
6 5+ 717 101-2 6 12 01189 10 0-7831 279 00629
12 972 102:5 10 9 06762 11 0-6814 85 09811
1 3 97-i 102:4 7 12 0179 13 0-9751 137 0-8006
1 4 1049 859 11 6 00283 9 0-6538 13-5 07056
1 5+ 7158 101-1 4 16 0-0059 g 1-0000 218 0-3525
2 3 99.6 1004 12 9 0-8083 14 0-9311 203 0-5023
2 4 1077 92.8 11 6 09283 9 0-6538 163 0-5053
2 5+ 808 101-0 7 15  0-0669 11 06864 262  0-2440
3 4 1081 921 14 5 09904 9 0-7663 166  0-6165
3 5+ 801 1011 g8 16 00758 16 09913 240 04624
4 5+ 705 101-6 4 18  0-0022 9 10000 382 00176
0 1+ 745 100-9 6 12 01189 10 07831 257  0-1074
04 5+ 793 105-1 4 31 0-0000 7 03215  81-4  -0000
Pre Post

5+ 5+ 1044 998 14 7 09608 8 01760 236  0-3148

to LGM(0,4) for females duration 1+. It is not necessary that the same order of
formula be used for all durations, although it aids certain comparisons if this is
possible.

On this occasion the function g, was fitted, using a GM(r,s) formuta. For each of
the twelve data sets considered it was found that a GM(0,2) formula provided a
satisfactory fit to the data in respect of the number of runs and the serial correlation
coefficients. For the duration 0 data for both sexes no higher order formula was
justifiable, the value of p(x®) being quite satisfactory. But for all the other data sets
a higher order formula was a strong contender, showing a significantly greater value
of the L, criterion and a substantially lower value of x2. In most cases this higher
order formula was GM(1,3), but for females duration 0~4 a GM(0,3) formula was
enough.

Although this higher order formula gave a greater value of L, for none of the
ultimate durations did it, or any other order of formula, give a value of x? that was
satisfactorily low. Inspection of the data for individual ages showed certain ages in
each experience where the numbers of deaths were unusually high, so much so that
no reasonably smooth curve could pass through their gates as well as the
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Table 9.2
Immediate annuitants, Lives, Females, Comparison of data for different durations

Durations 1 11 Numbers
I1vH AE AJE + = p# runs  plruns) e 200
0 l 96-5 1029 10 8 0-7597 11 0-7822 17-4 (-4936
4] 2 93.4 104-8 g 10 0-5000 9 0:3186 i4-1 (-7766
0 3 90-2 1066 7 12 0:1796 8 02475 i5-2 7122
O a4 881 108-0 6 13 00835 9 03609 235 02159
0 5+ 784 100-5 5 14 00318 8 0-4958  21-6  0-3057
1 2 971 102-5 12 il 0-6612 15 09008 131 0-9498
1 3 4.1 104-7 9 15 0-1537 13 07104 237 Q4775
1 4 92.3 1062 8 i3 01917 12 0-7718 164 0-7452
1 5+ 838 100-4 7 t7 0-0320 12 07692 263 0-3393
2 3 97-3 102-5 14 I3 (6494 15 {(-6525 23-6 0:6515
2 4 95-8 103-9 10 15 0-2122 9 00673 219 06412
2 5+ 877 100-4 9 18 G-0610 I ()-2545 30-7 0-2837
3 4 93.0 102-0 13 13 0-5775 12 0-2772 305 0-2467
3 5+ 92:2 100-3 14 15 0-5000 i6 0-6519 516 0-0061
4 5+ 954 100-2 11 15 0-2210 13 Q-4116 225 07134
0 I+ 794 100-4 5 14 0:0318 g 0-4958 20-3 0-3750

0-4 5+ 897 I01-5 13 23 00662 15 0-2203 581 0-0113
Pre Post

5+ 5+ 104-8 99:1 21 12 0-9599 19 0-8956 64-2 0-0009

neighbouring gates. No adjustment for duplicates had been made, but it was known
that in the 1967~70 investigation one particular death had had a very large number
of annuity contracts, and investigation of the cause of death data for annuitants
showed that on this occasion too there were a few lives (or rather deaths) who had
had several contracts. No special adjustment was made for these, but it was
reasonable to assume that a high value of x°, contributed to by one or two very large
values of z;, was acceptable, if the graduation passed the other goodness of fit tests,

If there are such duplicates, and the numbers of cases are not adjusted for them,
the value of the L, criterion is inflated. If the original numbers of exposed to risk
and of deaths should have been adjusted by a constant variance ratio of r at atl ages,
but are not so adjusted, then the values of L, and of x° are simply r times bigger
than the correct values. This affects also the differences between the values of L,
for different orders of formula. It was therefore appropriate to accept a rather lower
order formula, even if its value of L, appeared too low, provided that it was not
much too low.
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Table 9.3 gives summaries of the graduations for males, and Table 9.4 gives them
for females. For males the formulae shown are:

Duration 0: GM(0,2)
Duration ! +: GM(0,2) and GM(1,3)
Duration 0—4: GM(0,2)
Duration 5+: GM(0,2) and GM(1,3)
Pre-1957: GM(0,2) and GM(1,3)

Combined duration 5+ GM(1,3)

For females the same formulae are shown, except that for duration 0-4 GM(0,3)
replaces GM(0,2).

In general the GM{(0.2) formulae (being simple Gomperiz formulae) produce
values of g that are implausibly low when projected to the youngest ages, and in
general the GM(1,3) formulae have a rather large value of the a, parameter, so
produce rather large values at the youngest ages, but in these cases the standard
errors of the estimates of g, are also fairly large. For the pre-1957 male experience
the GM(1,3) formula produces values of ¢, that reach a maximum at age 96 and fall
thereafter; this would be an undesirable feature in a standard table, but it seems
unlikely that there will be any requirement for a standard table based on this
particular experience.

9.4 COMPARISON OF GRADUATED FORMULAE

The distance between the parameters of the graduated formulae can be readily
compared when the formulae are of the same order. All the duration groups were
fitted with a GM(0,2) formula (including females duration 0-—4), and afl were fitted
with a GM(1,3) formula. In each case all twelve formulae were compared with each
of the others. The values of p(D) for the GM(0,2) comparisons are shown below.

Values of p{(f2})

Males
Duration 0 1+ 0 5+ Pre-1957
1+ 0-0014 - —_ — —
0—4 0-5806 0-0000 — — —_
5+ 0-0003 0-0859 0-0000 — —
Pre-1957 00003 0-1526 0-0000 0-2274 -
Combined 0-0003 0-1235 0-0000 0-7105 0-2960
Females
Duration 0 1+ 0—4 5+ Pre-1957
1+ 00190 - — — —
04 0-3789 0-0021 - — —
5+ 00118 0-6821 0-0004 - —
Pre-1957 0-0000 0-0000 0-0000 0-0000 —

Combined 0-0068 0-1470 0-0000 0-5654 0-0000



Table 9.3. Immediate annuitants, males. Statistics for graduations of u.=GM(r,s)

Duration 0 1+
Formula GM(0,2) GM(0.,2)
Values of parameters at optimum point:
100 a, - —
T-ratio — -
by —3-514486 —3-375783
T-ratio —29-42 —126-00
1332467 4-327411
T-ratio 632 4611
b, - -
T-ratio - -
Signs test: plpos) 07728 0-3830
Runy sestt plruns) 0-3039 0-8267
K-5 test: p(KS) 0-9985 04733
Serial Correlation test:
Teratio 1 ~122 -033
Tratio 2 -0¢7 020
Toratio 3 0-05 —0-06
x7 test:
x2 19-63 109-52
Degrees of freedom 14 43
pixd) 01424 0-0000
Specimen values of g, and percentage standard errors.
Age 20 0001098 0-000471
percentage s.e. 93-48 12-43
Age 30 0-002138 0-001120
percentage s.e. 69-32 16-39
Age 40 0-004159 0002659
PUIvCNlage &.6. 50-08 839
Aze 50 0-008083 0-006306
percentage s.€. 1448 644
Age 60 0015680 0014918
percentage s.e. 2191 4-55
Age 70 0-030309 0-035084
percentage 5.2, 12-87 283
Age 80 C058175 0081362
pereentage s.c. 1125 1-70
Age 90 110164 0182617
percentage s.c. 1704 i
Age 100 0-203316 0-380688
percentage s.e 2465 303
Age 110 0357660 P679709
percentage s.e. 287N 3-a7

1+
GM(1,3)

1-B61718
651
—7-037803

0-0L8445
12-39
0-018445
12-38
0018457
1227
1018646
11-45
2020591
-
0033136
336
0-081927
1-63

O 188911
1-9%
0-308467
693
0-351038
20-50

04
GM(G.2)

—3-512485
=017
3-764248
1816

0-6286
G-5000
19701

—0-45
—0rdl
—0-7t

58-82
35
¢-0071

0-000718
a4
0-001523
22-28
0-003232
1743
G-006848
12:88
0-014484
871
0030499
532
0-063644
430
0-130302
632
0256507
888
0-467015
10-23

5+
GM(0,2)

—3-333657
—108-25
4320872
4034

0-3612
0-7835
04318

4
—038
0-39

8872

40
0-0000

0- 0495
14:23
0-001174
11-90
0-002783
962
0-006593
739
0-015514
5-24
0036564
325
0084599
1-86
0-189222
232
0392116
3-26
0693101
329

5+
GM(1,3)

2:443344
690
—8-013221
-786
9951869
811
—3-470437
—4-33
01802
8719
09684

~1-41
-097
-0-87

73-55
39
9-0007

0024137
1165
0-024137
11-65
0024140
H1-62
0024212
1126
002560
8-89
0-035552
3-8L
0-084081
184
0-197897
2:14
0-311068
755

0 315692
24-40

Pre-1957
GM(0.2)

-3-051095
—1753
3-687948
8:56

05806
01504
0-5645

0-96
074
09

30-88
22
0-(986

001228
87:30
0-002565
69-03
0005357
53-53
a-011167
27
0023207
2880
0047910
18-38
0-097560
10-83
0193165
722
0-361594
938
0608728
12-18

Pre-1957
GM(1.3)

6-782605
626
—39-647582
-299
51-901876
29
—25-116085
-2
0584
07401
10000

-~ 100
—042
—1-33

1788
18
04637

0065577
£2'59
Q-065577
12-59
3-065577
§2-59
0-065577
L4y
0-065577
12:57
0-065578
1241
0068309
1337
0222234
#32
0242205
28-46
0069641
10-03

Combined 5+
GM(1,3)

2607978
787
—8333035
~g-44
10-388649
8-66

— 3684685
-489
05000
0:3789
09440

—1-51
—(ra2
-0-93

8242
39
0-0003

0025743
1020
0-025743
10-20
0025744
119
025796
996
0-026738
817
0-036048
367
Q-083721
186
0199449
247
0-312539
678
0-308922
22-63

dxi Aiypriopy 78661 243 fo uoyvnppis ay

§AIUBI



Table 9.4. Immediate annuitants, females. Statistics for graduations of px=GM(r,s)

Duration 4] 1+
Fonmula GM{0,2) GM(©,2)
Values of parameters at optimum point:
100 a, - -
T-ratio - -
b, —4-226617 —3-979448
T-ratio —2753 —16845
. 5-419216 5-346654
T-ratio 10-56 57
b, - -
T-ratio - -
Signs test: p(pos) 06682 0-8144
Runs test: p{runs) 0-3350 06517
K-S test: ;(KS) 09740 0-6984
Serial Correlation test:
T-ratio | 0-43 -0-91
Teratio 2 —0-47 021
T-retio 3 04 —006
x?2 test:
x2 2186 8418
Degrees of freedom 19 43
Pix?) 02910 0-0002
Specimen values of g, and percentage standard errors.
Age 20 0-000068 0000054
percentage s.¢. 1006-97 982
Age 3) 0-000202 0-000274
percentage s.e. 76-71 830
Age 40 6-000597 0-000798
perceniage s.e. 5709 681
Age 50 0-001763 0-(X2322
percentage s.¢. 41-00 533
Age 60 0-005204 0-006750
percentage s.e. Pl 3-89
Age 70 0-015304 0-01953%
PETCEntage .¢. 1679 2:51
Age 80 0044565 0-055867
percentage s.e. 985 139
Age 50 126076 0-154213
percentage s.e. 11-38 1-27
Age 100 0328578 0386125
peroentage s.e. 16-38 1-91
Age L0 0-601968 0758685
percentage s.c. 1351 1-74

1+
GM(L,3)

614337
384
~5-634017
-10%9
7-371535
1-87

— 1214857
-3
09324
0-8894
0-9997

-193
-0-95
—0-41

7552
4]
0-0017

0006125
2107
0-006132
20-89
0-006191
2003
0006592
16-68
0-008826
285
0018935
335
0155456
124
0-156875
i-19
0-358390
366
0-018936
§-52

04
GM(0.3)

—3-054790
~7-38
4553445
157
1014554
258
07388
08347
1-0000

-0r31
-0-03
=i

3973
36
0-3073

0-0¢1375
26346
0-001660
128-02
0-002357
6537
0003933
3293
0-007713
1429
0-017737

0-924017
605

5+
GM(0,2}

~3-953519
--153-84
5:296937
6373

0-7288
0-7436
0-5588

—025
076
012

7360

0-0013

0000101
10-64
0-000292

0-000843
7-38
0-002429
579
4006992
423
0020037
2-74
0056713
149
0-154999

0-384807
202
Q-753747
1-87

5+
GM(1,2}

0-683695
343
-5797144
—9-84
7-543567
10-48
~1-359034
~3-07
0-7288
09718
09929

-1-70
o6
-0:76

68-41
39
0-0025

0-006814
23-57
0-006819
2342
0006867
2263
4007224
19-37
4009351
L0-81
0019398
376
056326
134
0-157888
127
0-352883
3-89
0-394126
96t

Prc—1957
GM(0,2)

—3-5478713
—46-8)
4-386474
2409
0-5660
0-8829
09997

-1-09
—0-38
131

41-12
M
0- 1368

0000374
919
G-0009%00
24-60
0-002162
20-22
Q005191
16-01
0012435
197
0-029638
811
0069734
459
0159645
2:56
0341767
379
063414t
47t

Pre—1957
GM(1.5)

0-374332
041
—5-196425
- 396
6390970
379
—1+264480
—1:40
06962
09457
09877

-179
—038
116

4002
0

0-1044

0-003739
141-19
0003762
140-32
0-003923
134:39
(4836
1063t
9000020
4853
0-024348
1614
0-068429
489
0-163623
2-58
0-316938
5:42
0:485423
17-63

Combined 3+
GM(1.3)

0-702516
3-87
~6-G71181
—11-83
7-805974
1230
—i-618522
—424
08144
09473
0-9844

~148
—0-57
-0-19

6520
41
0-0093

0-067001
2096
0-007004
2088
0007038
20-42
0007338
18:01
0-009336
10-52
4019434
358
057363
1:29

Q- 158848
114
0-339975
313
0-542964
858
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Both sexes show the same pattern. Durations O and 0-4 are not significantly
different (not surprisingly, since one is included in the other), nor are 1+ and 5+
(for the same reason). In each case the select durations are different from the
ultimate. The pre-1957 experience for females is different from any of the post-1956
durations, but for males it is not significantly different from either ultimate duration.
The combined 5+ experience behaves as expected.

When the graduated rates for the same ages at different durations are compared we
see a number of overlaps that would be undesirable in practical tables. The pattern
is the same for both sexes. When the select duration (0 or 0— as the case may be)
is compared with the ultimate duration (1+ or 5+ respectively) the rates for the
select duration exceed those for the ultimate either below about age 60 (when the
ultimate duration uses a GM(0,2) formula), or above about age 110 {when a
GM(1,3) formula is used); the latter overlap is of no practical importance.

9.5 COMPARISON OF MALE AND FEMALE RATES

Table 9.5 shows a comparison between the male and female experiences for
corresponding durations. In every case except one the mortality levels are very
clearly different. The exception is duration 4, which can be seen from Tables 9.1 and
9.2 10 be rather high for females and rather low for males, in comparison with the
neighbouring durations,

The distances between all the graduated GM(0,2) formutae for all the male and
female duration groups were also calculated. The corresponding values of p(D) are
shown below.

Values of p(D)
Duration Males
Females 0 1+ 04 5+ Pre-37 Combined

0 0-0012 0-0000 0-0000 0-0000 0-0000 0-0000

1+ 0-0002 0-0000 0-0000 0-0000 0-0000 0-0000
04 0-0000 0-0000 0-0000 0-0000 0-0000 0-0000
5+ 0-0003 G-0000 0-0000 0-0000 0-0000 0-0000
Pre-1957 00586 (-0000 0-0053 0-0000 0-0016 0-0000
Combined 0-0009 0-0000 0-0000 0-0000 0-0000 0-0000

In only one case do the graduated rates approach each other. The parameters for
the male experience with the lowest mortality, duration 0, are not significantly
different from those of the female experience with the highest mortality, the
pre-1957 one.

9.6 THE EXPERIENCE BY AMOUNTS

The annuitants’ experience is also gathered by Amounts. Amounts data can be
treated as containing a great number of duplicates, not of policies, but of pounds. It
is desirable to allow for this. For each duration group for each sex the numbers of
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Table 9.5
Immediate annuitants, Lives. Comparison of data for same durations
Males (1) versus Females (II)

I 11 Numbers
Duration  A/E A/E + pl+) runs  p(runs) v PG
0 1183 89-1 9 0-9102 6 0-2867 223 00726
1 1185 89-8 12 (-9894 8 0-8187 20-6 0-1937
2 1223 88-6 16 0-9996 6 0:5304 24-8 01667
3 117.9 90-8 15 0-9867 8 0-2655 38-7 0-0108
4 104-7 97-6 13 0-8569 10 0-3050 27-7 0-1853
5+ 1287 90-5 37 1-0000 6 02773 489.5 9-0000
0-1 1191 89-2 20 0-9970 11 -5286 48-1 0-0076
-2 120-6 89-1 21 09981 12 0-6596 50-1 0-0064
2-3 120-5 89-6 24 0-9999 4 0-0018 48-4 0-0135
3—4 111-3 94-2 I8 i {-8998 12 0-1312 51-3 0-0090

4+ 127-5 90-8 36 1-:0000 8 04271 4812 0-0000

W O O] oo e BN AWM NI WO WA th |

0-2 120-2 89-0 23 09983 10 0-1245 58-9 0-0018
1-3 119-9 89-7 25 0-9999 6 0-0101 62-4 0-0007
2—4 115-1 92-3 22 0:9947 6 0-0007 552 0-0047
3+ 127-0 90-8 37 1-0000 8 0-4183  502-2 0-0000
0-3 119-6 89-5 24 0-9989 6 0-0013 767 0-0000
1-4 1158 91-8 25 09993 8 0-0150 717 0:0001
2+ 126:7 90-8 36 1-0000 8 0-0415 5056 0-0000
04 1162 91-4 27 0-9999 6 0-0023 920-0 0-0000
1+ 126-3 90-8 36 1-0000 8 00415 5134 0-0000
9+ 126-0 90-8 36 1-0000 8 0-0415 5251 0-0000
Pre 57 123.7 97-7 16 0-9964 4 0-0069 53.2 0-0001

exposed to risk and deaths at each age have been scaled down by the average amount
of annuity in the central exposed to risk (for all ages). The average amounts are given
below.

Duration Males Females

0 1,180.61 1,151,37

1+ 738.04 556.43

04 926.01 903.40

5+ 698.59 500.90
Pre-1957 120.74 94.78
Combined 5+ 681.96 461.27

For each expericnce the expected number of deaths according to the graduated
rates for the corresponding lives experience, using the GM(0,2) formula, was
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calculated, and compared with the observed number of deaths (both measured in
units of the size shown above). The results are shown below.

Males
Duration Actual deaths Expected deaths 100A/E
(units} (units)
¢ 148-1 143-8 103.0
1+ 5,226-5 5,260:5 99-4
04 949-5 9078 104-6
54+ 4,504-5 4,504-1 100-0
Pre-1957 196-5 2217 88-6
Combined 5+ 4,649-1 4,659-6 09-8
Females
Duration Actua! deaths Expected deaths 100A/E
(units)} (units)
¢ 175-0 199-4 878
1+ 9.610-0 5,260-5 94.7
0-4 1,403.9 1,415-0 99.2
54+ 8,535-8 9,097-8 93.-8
Pre-1957 1,688-2 1,731-7 97-5
Combined 5+ 9,615-9 10,294-7 93.4

In many cases the actual and expected deaths are very close. For males only the
pre-1957 experience shows a value of 100A/E that is much different from 100, and
inspection of the detailed results shows that the difference is not significant. For
femnales the value of 100A/E is close to 100 for durations 0—4 and for the pre-1957
experience; for duration 0 the value is low but not very significantly so; but for any
duration that includes the data for 5+ the Amounts experience is significantly lower
than the Lives experience, by some 6% or so.

Each of the Amounts experiences was graduated using the GM(0,2) formula.
Summaries of the results are shown in Tables 9.6 and 9.7. The parameters of the
graduations and the resulting values of ¢: are very close to those of the
corresponding Lives graduations, except for females 14, 54 and Combined 5+.
The maximum value of the L, criterion was compared with the value using the
parameters of the corresponding Lives graduations. The differences are shown
below.

Duration Males Females
0 0-1 2.4
1+ 30 14-8
04 1-9 03
5+ 0-6 18-1
Pre-1957 3-8 0-7

Combined 5+ 03 247
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Table 9.6.
Immediate annuitants, males, Amounts. Statistics for graduations of p.=GM(r,s)

Duration Q i+ 0-4 5+ Pre—1957 Combined
Formula GM(0,2) GM(0,2) GM(0,2) GM(0,2) GM(0,2) GM(0,2)
Values of parameters at optimum point:

b, —3-523917 —3-326425 —3-411835 —-3-304492 ~3-571347 =3-3052%1
T-ratio -27-10 -123.92 —567-03 —107-06 -17-19 —108-69
b, 3-481943 4-114088 3-494124 4:214091 4724770 4215120
T-ratio 695 46-34 18:04 42-27 9.61 43-05
Signs test: p(pos) 07483 0-3220 02025 0-2148 0-3318 0-2148
Runs test: p(runs) 0-8851 0:4599 0-4988 0-4928 0-9931 0-4928
K-S test: p(KS) 0-9955 01343 0-7517 0-0960 0-4043 0-0935
Serial Correlation test:

T-ratio 1 —101 0-82 —0-46 0-65 —169 0-66
T-ratio 2 —2-24 —0-48 —0-:20 —0-85 1-53 —0-85
T-ratio 3 0-54 -1-45 —0-05 —1:34 -1-27 ~1-36
¥ test:

X 37-22 278-26 169-50 319-49 65-53 307-55
Degrees of freedom 18 40 34 38 19 38
P 0-0049 0-0000 9-0000 0-0000 0-0000 0-0000
Specimen values of . and percentage standard errors.

Age 20 0-000938 0-000612 0-001037 0-000566 0-000262 0:000565
percentage s.e. 91-02 11-94 26-19 13-62 111-39 13-38
Age 30 0-001882 0-001392 0-002085 0-001315 0-000673 0-001313
percentage s.c. 68-17 10-02 21-45 11.44 86-69 1124
Age 40 0:003773 0-003167 0004189 0-003052 0-001730 0-003047
percentage s.c. 50-72 813 16-96 9.29 6636 9-13
Age 50 0-007556 0-007:96 0-008408 0-007075 0-004446 0-007066
percentage s.e. 35-88 6-28 12-72 719 49-44 107
Age 60 0-015103 0-016309 0-016840 0-016357 0011397 0-016341
percentage s.e. 2362 449 8-78 316 35-19 507
Age 70 0-030073 0-036748 0-033583 0-037385 0-029059 0-037556
percentage s.e. 1401 2-83 539 3.25 23-07 321
Age 80 0-059428 0-081716 0-066402 0-085145 0:073061 0-085097
percentage s.e. 9-65 1-66 377 1-84 13-07 1-81
Age 90 0115677 0-176427 0-129077 0-186748 0-177316 0-186684
percentage s.e. 13-47 1-90 5-25 1-99 7-57 1-95
Age 100 0-218597 0357221 0-242686 0-381326 0394769 0-381275
percentage s.e. 19-81 2.80 7-68 2.97 9-96 2-91
Age 110 0-390386 0-634426 0428288 0-672217 0725243 0672230

percentage s.¢. 24-18 3.03 9-32 312 10-69 3-06
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Table 9.7,
Immediate annuitants, females, Amounts. Statistics for graduations of ux=GM(r,s)

Duration 4] I+ 04 5+ Pre-1957  Combined
Formula GM(0,2) GM(0,2) GM(0,2) GM(0,2) GM(0,2) GM(0,2)
Values of parameters at optimum point:
b, -4-17900f —4-04736] —4-089408 —4-037878 -3-531460 —4.028245
T-ratio -26:84 —164-77 =72-09 —149-73 —46-67 —158-15
b, 4-813591 5-389615 5:336190 5362681 4-279597 5-340325
T-ratio 10-11 74-47 30-69 68-14 23-34 72-44
Signs test: p(pos) 0-2024 0-5000 0-2088 0-2664 0-0877 0-2204
Runs test: p(runs) 0-4164 0-9693 0-7465 0-9172 0-7876 0-8936
K-S test: p(K$) 06317 0-2704 0-7991 02243 0-5432 0-1316
Serial Correlation test:
T-ratio [ 0-57 —1-53 =021 -1-49 I-12 —-1-22
T-ratio 2 -0-75 -0:97 —0-32 —0-60 0-59 -0-50
T-ratio 3 0-14 0-02 -0-22 034 —-0:16 021
X test:

5288 218-16 103-22 213-09 105-85 22901
BPegrees of freedom 21 41 36 39 33 40
POA 0-0001 0-0000 0-0000 0-0000 0-0000 0-0000
Specimen values of ¢y and percentage standard errors.
Age 20 0-000131 0-000084 0-000085 0-000087 0-000423 0-000090
percentage s.e. 92.71 10-13 25-13 11-09 29-31 10-40
Age 30 G-000342 0-000247 0-000247 0-000255 0-000995 0-000262
percentage s.e. 71-61 8-57 20-94 9-39 24-68 8-80
Age 40 0-000895 0-000727 0-000719 0-000745 0-002341 0-000762
percentage s.c. 54-19 703 1693 ot 20-27 724
Age 50 0-002341 0-002134 0-002089 0-002177 0-005500 0-002217
percentage s.e. 39-63 552 13-10 605 16-04 5-69
Age 60 0-006120 0-006257 0-006061 0-006349 0-012897 0-006437
percentage s.e. 27-33 404 9-45 4-43 11-97 4-17
Age 70 0015947 0-018276 0-017520 0-018443 0-030089 0-018616
percentage s.e. 17-06 262 607 2-87 809 2N
Age 80 0-041224 0-052758 0-050091 0-052955 0-069379 0-053210
percentage s.e. 9-82 1-43 3-47 1.56 4-58 148
Age 90 0-104386 0-147237 0-138780 0-147024 0-155682 0-147087
percentage s.e. 9.89 1-27 3-46 1-34 2-62 [-25
Age 100 0-250772 0:373768 0-352328 0-371735 0-328526 0-370565
percentage s.c. 14-59 1-94 5.0 207 3.92 1-93
Age 110 0-530497 0-747250 0-717157 0-742951 0-608342 0-739985

percentage s.e. 17-32 1-81 4-85 1-96 4-98 1-84
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These results confirm the discussion above. For males, pre-1957, and females
duration ¢, the improvement in the value of L, is marginally significant, whereas
the improvement for females durations I+, 5+ and Combined 5+ is certainly
significant.

The distance between the graduated parameters for the Lives graduations and the
corresponding Amounts graduations, in each case using the GM(0,2) formulae, was
calculated. The values of D and of p(D) are shown below. The values of D should
be compared with a x? distribution.

Males Females

Duration D pD) D plD)
0 0:06 0-9707 1-83 0-4011
I+ 276 0-2513 14-72 0-0006
04 2-00 0-3678 0-28 0-8675
54 0-54 0-7621 18-05 0-0001
Pre-1957 399 0-1358 073 0-6929
Combined 5+ 036 0-8349 24.96 0-0000

Yet again are the results above confirmed. Only females durations 1+, 5+ and
combined 5+ show significant differences between the Lives and the Amounts
experiences.

ey

@)

9.7 QUESTIONS FOR THE PROFESSION

The Committee would like to know the profession’s views on whether new
standard tables for annuitants are required. If there is a demand for one, then
the Committee will consider how best to allow for possible forecast
improvements in mortality. The method adopted for (90} and PA(90), of
reducing the rates of mortality by one year of age for every 20 calendar years
ahead might again be suitable, though the figure of 20 might require to be
altered.

Should the table be based on Lives or on Amounts? It has been shown that for
males and for the female select experience there is very little difference
between the levels of mortality by Lives and by Amounts, whereas for the
females ultimate experience the Amounts mortality is some 6% lower than
that for Lives. Is it worth paying attention to such a difference, and breaking
with the convention of using Lives data? Or is it better to pay attention to the
financial consequences and use Amounts data, which makes very little
difference for most of the experiences? There is no great difficulty in doing
either.
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10. RETIREMENT ANNUITANTS, MALES AND FEMALES

10.1 INTRODUCTION

The experience of lives insured under retirement annuities issued under the
provisions of the Finance Act 1956 (now Section 226 of the Income and Corporation
Taxes Act 1970) has been investigated by the Bureau since 1958, but the Committee
has not previously prepared a graduated table based on the experience.

Until now it was mainly the self-employed who effected Section 226 annuities, but
a consequence of the Finance (No 2) Act 1987 is that after 1988 these annuities will
be treated for tax purposes in the same way as personal pensions approved under the
Social Security Act 1986. It is possible that a different class of life will be attracted
to the new style of personal pension and also possible that life offices will find
difficulty in distinguishing personal pensions effected by the self-employed from
those effected by employed persons. The Committee will consult offices about what
the best way of dealing with this investigation in future will be.

10.2 THE DATA

The experience for each sex is subdivided by annuities in deferment (deferred) and
annuities in the course of payment (vested). It is also of interest to consider the
combined experience. The numbers of exposed to risk and of deaths are given
below.

Males Females
Deaths Central exposed Deaths Central exposed
Deferred 12,328 2,997,376-5 860 338,758-0
Vested 8,811 221,898-0 692 35,006-0
Combined 21,139 3,219,274-5 1,552 473,764-0

The usual age ranges are shown below.

Males Females
Range Exposed Deaths Range Exposed Deaths
of data =100 =10 of data =100 =10
Deferred 1697 18-75 26-75 12-101 20-74 4669
Vested 26—101 5689 6090 26—102 59-85 61-83
Combined 16~101 1889 2690 12~102 2085 4683

The conditions under which these contracts are issued mean that the very small
number of cases recorded at high ages and at very low ages in the deferred data and
at low ages in the vested data must be erroneous. The bulk of the data is, however,
at the appropriate ages. The conditions of the contracts allow retirement normally at
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Table 10.1 Retirement annuitants, males and females.
Comparison of deferred (I) and vested (1) sections.

I Ii Numbers
Sex A/E A/E + - p(+) runs plruns) X P
Males 947 108-5 1 26 0:0000 2 0-0741 1,355-0  0-0000

Females 93-8 109-0 2 13 0-0037 4 0-3714 64-4  0-0000

ages between 60 and 75, and there is an adequate number of deaths in both sections
of the experience for males from ages 60 to 75 and for females from ages 61 to 69
for comparisons to be valid.

Comparison of the crude rates in the deferred and the vested experiences for each
sex shows a very significant difference between the two sections in each case. The
results are given in Table 10.1. The crude rates for the deferred section are much
lower than those for the vested section. Since in principle a life transfers from the
deferred to the vested section at one date, the difference in levels indicates that the
annuitants themselves may exercise ‘adverse selection’ in that they may choose to
‘retire’, or rather, start drawing their annuity, when they find they are in poor health.
In practice the neat concept of one life appearing in one and only one section may be
invalidated because one life may have multiple contracts with different offices
(multiple contracts within one office are excluded by the rules of the Bureau), may
transfer from deferred to vested at a number of different dates, and may transfer to
or from a contributing office at vesting.

10.3 THE FEMALE EXPERIENCE

The experience for females proved easier to deal with than that for males. As
usual, p. was graduated using a GM(r,s) formula. For the deferred section a
GM(0,2) formula was satisfactory. This gave a rather large value of x?, but a higher
order formula did not help, and the high value could be attributed to certain highish
values of z; the number of deaths was unusually high at age 49, and rather low at
ages 63 and 64.

For the vested section and the combined sections a GM(1,2) formula was
necessary, and each provided a satisfactory fit. The constant term {(a,) for the
vested data was very high, and gave what would normaily be thought to be
unreasonably high values of g, when projected to low ages. This reflects the high
observed mortality of the small number of cases at ages below 55, which presumably
arise because of ill health.

When a GM(1,2) formula was fitted to the deferred section the additional (a,)
parameter was very small and there was very little difference in the results.
Summaries of these graduations of the female data are given in Table 10.2.
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Table 10.2. Retirement annuities, females Statistics for graduations of jp.=GM(r,s)

Section Deferred Combined
Formula GM(0,2) GM(1,2)
Values of parameters at optimum point:

100 g, — 0-031358
T-ratio — 2-78
b, —4.484255 -4 177321
T-ratio ~64-16 —129-26
b, 4-097447 5-368163
T-ratio 20-15 28-40
Signs test: p(pos) 0-2612 0-3417
Runs test: p(runs) 0-3419 02574
K-S test: p(X$) 0-9214 0-9984
Serial Correlation test;

T-ratio 1 —-0-56 -0-89
T-ratio 2 -1-02 —0-68
T-ratio 3 013 0-59
xz test:

¥ 59-77 71-08
Degrees of freedom Ly 31
Q) 00103 0-0330
Specimen values of g, and percentage standard errors.

Age 20 0-000195 0-000389
percentage s.e, 14-68 22-20
Age 30 0-000443 0-000534
percentage s.e. 10-64 14-48
Age 40 0-001006 0-000960
percentage s.e. 6-84 6-93
Age 50 0-002281 0-002203
percentage s.e. 3.73 3-90
Age 60 0-005169 0:005831
percentage s.e. 3-63 296
Age 70 0-011692 0-016371
percentage s.e. 6:59 2-97
Age 80 0-026336 0-046575
perceniage s.e. 10-18 4-83
Age 90 0:058768 0-129729
percentage s.e. 13.75 7-23
Age 100 0-128418 0-333667
percentage s.e. 16-88 8-75
Age 110 0-267952 0-694940

percentage s.e. 1867 7-19

Vested
GM(1,2)

0-468864
2-14
—4-371792
—21-36
5-868739
7-07
0-2291
0-4118
0-9789

-0-47
-0-26
0-38

23.93
26
0-5798

0-064715
37-64
0-004800
3574
0-005072
31-08
0-005952
21-51
0-008793
929
0-017926
5-32
0-046889
6-10
0-134839
15:00
0-367421
22-90
0-770207
17-25
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10.4 THE MALE EXPERIENCE

The male experience proved to be less tractable than the femate, in that it was not
possible to find one order of formula that fitted both the deferred and vested sections
and the combined experience reasonably well. For the deferred section the rather
high order GM(1,4) formula provided both a good fit and a reasonable shape, except
at the highest ages, which are of no importance in this section. A GM(2,2) formula,
which seems a plausible one for an e;gperience such as this, produced too few runs,
and a considerably higher value of x°.

For the combined deferred and vested data a GM(2,2) formula gave a satisfactory
fit, but the value of x° was rather large. The higher order formulae GM(0,6) and
GM(1,5) had higher vatues of the L, criterion and lower values of x?, but did not
behave well at the extreme ages.

For the vested section a GM(2,2) formula did indeed provide a good fit, but with
parameter values that were beyond reasonable bounds, and a very wide sheaf. A
GM(3,0) formula, unusual in being simply a quadratic function of age with no
exponential term, provided both a good fit and a reasonable shape. Details of the
GM(2,2) formula for all three sections, and of the GM(1,4) and GM(3,0) formulae
for the deferred and vested sections are given in Table 10.3. In each case the
graduated rates for the combined experience lie close to those for the deferred at
lower ages and nearer the vested at higher ages. Over the ages from 60 to 70, where
there is a substantial overlap of data, the vested rates are higher than those for the
deferred. The same is true for the female experience.

1(.5 QUESTIONS FOR THE PROFESSION

(1) The Committee wouid like to know whether there is any demand for a
standard table suitable for retirement annuitants. This may depend on whether
one of the other standard tables adequately represents the experience, and on
whether the changes in legislation referred to above make it seem likely that
there will be a change in the class of life effecting such contracts.

(2) If a standard table is desired, should there be two tables for each sex, based
on the deferred and vested sections separately? Is there any practical use for
a combined table, which would not represent the experience of either section
accurately in the age range over which retirement is permitted, i.e. 60 to 75
under the old rules, and 50 to 75 under the new? A combined table might,
however, be useful as a standard of comparison for the Committee.



Table 10.3. Retirement annuities, males. Statistics for graduations of p.=GM(r,s)

Combined Vested
GM(2,2) GM(2,2)

—0-229273 —498-232264

Section Deferred
Formula GM(2,2)
Values of parameters al optimum point:
100 q, —-0-836121
T-ratio —-541
100 a, ~(0-818572
T-ratio —6-03
100 a; —
T-ratio -
b, —3-450599
Teratio —BG-51
by 3246045
T-ratio 15-78
b, —_
T-ratio —_
b, —
T-ratio —

Signs test: p(pos) 0-3417
Runs test: p{runsy  0-0100
K-S§ test: p(KS) 0-6192

Serial Correlation test:

T-ratio 1 2:03
T-ratio 2 -63
T-ratio 3 076
x2 test:

x 74-37

Degrees of freedom 50
pOA 0-0142

=599 —0-40
—0-272096 —-237-608620
-6-25 —0-76
-3-441139 1-612081
-223-7 0-63
4-830340 0-502675
5170 0-80
0-1712 0-3258
0-2024 0-5817
0-3577 0-9465
2-13 0-85

1:59 1-02

091 0-46
114-31 54-76

67 40

0-0003 0-0600

Deferred
GM(1.4)

0-055957
12-81

~4.301881
-5.82
8-053773
4.45
~0-466764
—0-64
1-463037
2-80
0-9155
06912
0-999]

0-57
—0-94
—0:i7

59-47
48
0-1239

Combined
GM(2,2)

—0.229273
-3-99
—0-272096
~623

~3-441139
—223.71
4-830340
5770

Vested
GM(3,0)

3-482591
22-58
1-468588
32-87
3-173248
20-26
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Table

Specimen values of g, and percentage standard errors.

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

0-001013
12-31
0-000548
13-41
0-001142
7-25
0-003772
2-59
0-010267
1-09
0-024042
2-25
0-051297
4-55
0102703
7-12
0-194662
9-59
0-346194
11-32

0-000669
1139
0-000562
572
0-001166
2-59
0-003632
1-22
0-010961
0-90
0-030821
0-77
0-081940
1-49
0-204477
2:53
0-454515
3-14
0-797784
2-39

0-341541
53-81
0-232782
91-28
0-136022
174-91
0-063053
407-58
0-025407
1049-88
0:031915
829-86
0-086164
290-55
0-184645
121:36
0316467
59-67
0-465134
32-01

10.2 Leontinued)

0-000560
9-01
0-000597
6-52
0-001100
2.63
0-003726
1-56
0-010505
1-33
0:022705
248
0-046692
14-71
0:117340
53-56
0-417316
69-19
0-994065
29-46

0-000669
11-39
0-000562
572
0-:001166
2.59
0-003632
1-22
0-010961
0-90
0-030821
0-77
0-081940
1-49
0-204477
2-53
0-454315
3-14
0797784
239

0-398053
4-82
0-267302
3-59
0-152302
6-37
0-067803
6-97
0-025629
4-86
0-031965
1-66
0-085871
1-67
0-179509
2-42
0300012
2-72
0-432381
271
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11. LIFE OFFICE PENSIONERS, MALES AND FEMALES

11.1 INTRODUCTION

The experience for 196770 of pensioners of schemes insured by life offices
formed the basis of the Pegl967—70 experience graduation tables on which the
PA(90) and PL(90) projected tables were based. The investigation is carried out for
both sexes, on the basis both of Lives and of Amounts, and the experience is divided
into those who retired at or after their normal pension age (referred to as ‘normal’)
and those who retired before their normal age (referred to as “early’). In recent years
the experience has been subdivided by duration with a ten year select period, but the
Committee is not yet satisfied of the accuracy of the data submitted by offices in this
respect, and no further reference is made to duration in this Report.

The experience of pensioners for 1979-82 was reported on by the Committee in
C.M.LR. 8. It was noted that the mortality experienced by normal retirements was
below that of PA(90), on an Amounts basis, for both sexes. The PA(90) tables
contained an allowance for projection up to the year 1990. It is clear that the
improvements in mortality that have occurred since 196770 in this experience have
been greater than the Committee had forecast. The preparation of new graduated
tables on which standard tables can be based is a matter of some urgency.

11.2 THE DATA

The experience is a large one. The total numbers of exposed to risk and of deaths
are shown below,

Lives Amounts

Deaths Central exposed Deaths Central exposed
Males
Normal 85,420 1,377,059-5 20,021,034 446,740,045-5
Early 23,7117 515,356:5 7,859,664 237,973,172-4
Females
Normal 10,536 336,887:0 1,445,796 64,781,941-0
Early 1,899 90,280-5 298,077 20,555,273-0

The usual age ranges are shown below, based on Lives.

Males Females
Range Exposed Deaths Range Exposed Deaths
of data =100 =10 of data =100 =10
Normal 19-108 5498 60100 28-104 55-94 60-95

Early 15~108 4591 50-92 26102 4988 53-88
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The entries at the very young ages seem rather implausible. The bulk of the deaths
occur above age 60 for normal retirements, and above age 50 for early retirements.

11,3 THE LIVES EXPERIENCE

The graduation of the males normal retirements experience has been discussed
fully in Section 16 of the Paper. The formula p,=GM(1,3) was the most
satisfactory low order formula for that experience, and it had a reasonable shape.
The same formula was found to be satisfactory also for the females normal
retirements.

The experience of early retirements for both sexes shows a relatively high level of
mortality below age 50 or so, and the crude rates increase as age reduces. This
feature means that a GM(2,2) formula is necessary to fit the experience of both
sexes. The higher order formula GM(2,3) is the lowest one with the same parameters
as both the GM(1,3) and GM{(2,2) formulae, but that allowed too much flexibility in
all cases and was not suitable, so no common formula for normals and earlies could
be found.

Summaries of the graduations are given in Table 11.1. The values of g are seen
to be very different for the two sexes (females much lower) and quite different for
the two sections (normals lower than earlies over most of the range).

11.4 THE AMOUNTS EXPERIENCE

The experiences by Amounts were graduated using the same formulae as the
corresponding experiences by Lives. The numbers of exposed to risk and of deaths
were first divided by the average amount per life in the central exposed to risk in each
investigation. The average amounts are shown below.

Males Females
Normal 324-42 192-30
Early 461-76 227-68

The expected numbers of deaths according to the graduated rates that had been
fitted to the corresponding Lives experiences were compared with the actual
numbers of deaths, with the following results.

Actual deaths  Expected deaths  100A/E
(units) (units)

Males

Normal 61,714-1 72,7586 84-8
Early 17,021-0 20,9661 81-2
Females

Normal 7.518-6 8,457-8 889

Early 1,309-2 1,515-6 864



Table 11.1.
Pensioners, Lives, males and females. Statistics for graduations of j.=GM(r,s)

Normal or Late Early
Sex Males Females Males Females
Formula GM(1,3) GM(1,3) GM(2,2) GM(2.2)
Values of parameters at optimum point:
100 g, 0-557291 0-662810 —14-141218 —2:005646
T-ratio 3-03 812 =2:20 -1:20
100 a, — —_— -~23-423078 —~5.687258
T-ratio —_ — —3-44 -2:03
b, —4-993529 —6-473887 —1-659785 —3.108251
T-ratio —18-80 —12-69 —4.9] —-8-13
b, 5-882482 8-069982 2:271733 3-838825
T-ratio 21-54 16-00 5-63 511
b, —1-668855 —2-174915 - —
T-ratio 774 —4-91 — —
Signs test: p(pos) 0-5000 0-5000 0-2950 0-6170
Runs test: p(runs) 0-9304 0-9393 0-0310 07267
K-S test: p(KS) 0-9984 0-9523 0-7737 0-9922
Serial Correlation test;
T-ratio 1 0-0t —1-37 {-78 -0-02
T-ratio 2 —0-78 1-11 ~0-18 0-8t
T-ratio 3 —0-42 ~1:21 —0-34 —0-44
x2 test:
b 54-72 63-28 80-43 53-68
Degrees of freedom 43 39 5t 41
POy 0-1085 0-0083 0-0054 0-0886
Specimen values of ¢x and percentage standard errors.
Age 20 0:005561 0-006606 0-104652 0-036562
percentage s.e. 29-24 11-32 18-20 32:19
Age 30 0:005600 0-006608 0-072477 0026664
percentage s.e. 28-79 11-30 20-51 29-91
Age 40 0-005906 0-006632 0-045502 0-017975
percentage s.e, 25-83 11-05 28-92 28-61
Age 50 0-007729 0-006906 0-027960 0-012051
percentage s.e. 15-73 9-40 48-21 34-09
Age 60 0-015886 0-009095 0-026264 0-012224
percentage s.e. 3-70 4-05 53.99 36-77
Age 70 0-042799 0-021133 0-049543 0-025483
percentage s.e. 0-53 1-52 27-81 18-18
Age 80 0-106334 0-065465 0-100409 0-065808
percentage s.e. 0-52 1-48 10-38 5-65
Age 30 0-209121 0-169280 0-217521 0158255
percentage s.e. 1-12 2-58 4-61 8.33
Age 100 0-317159 0-313671 0-378788 0-336330
percentage s.e, 351 904 6-05 14-87
Age 110 0-379986 0-421054 0:379606 0-607540

percentage s.e. 7-94 1932 7-78 [7-47



Table 11.2.

Pensioners, Amounts, males and females. Statistics for graduations of p.=GM(r,s)

Normal or Late
Sex Males Females Males
Formula GM(1,3) GM(1,3) GM{2,2)
Values of parameters at optimum point:
100 a, 0-200555 0-679085 —35-123628
T-ratio 1-60 13-25 -1-72
100 a, - - —42-807425
T-ratio - - —2-87
b, —4:716394 —7914792 0937945
T-ratio -19-68 —-14-39 -1-80
b, 5-832085 9-365123 1-577428
T-ratio 25-04 17-94 3-58
b, —1-277676 —3-358734 -
Teratio —6:32 —6-83 -
Signs test: p(pos) 0-5573 0-2307 0-5540
Runs test: p(runs) 0-9052 0-8815 03413
K~8 test: p(KS) 0-3557 0-9217 0-8185
Serial Correlation test:
T-ratio 1 -0-36 —1-05 0-56
T-ratio 2 —0-01 —0-45 -1:73
T-ratio 3 —-2.22 0-46 —-1:03
xz test:
X 214-36 466-63 306-48
Degrees of freedom 44 42 50
PO 0-0000 0-0000 00000
Specimen values of g, and percentage standard errors.
Age 20 0:062012 0-006768 0-143309
percentage s.c. 51-26 675 56-34
Age 30 0-002069 0-006768 0-094732
percentage s.e. 4920 6-75 87-37
Age 40 0:002426 0-006772 0-054148
percentage s.e. 40-18 6-71 156-33
Age 50 0-004237 0-006866 0-026934
percentage s.e. 18-05 618 316-60
Age 60 0-011611 0-008151 0-019971
percentage s.e. 2:99 3-34 41725
Age T0 0-035405 0-018165 0-041278
percentage s.e. 054 1-82 187:51
Age 80 0-094850 0-060719 0-098816
percentage s.e. 0:66 1-82 67-06
Age 90 0-205732 0-151883 0198003
percentage s.¢. 1-43 34 2522
Age 100 0-354160 0-234961 0337851
percentage s.e. 3-91 10-48 10-14
Age 110 0-492450 0-228110 0-506735

percentage s.e. 7-61 24.54 7-73

Early
Females
GM(2,2)

—0-253806
-0.33

~ 1723064
-1-25
~3-719774
-10-94
4-519095
536

0-1110
0-2532
0-7215

0-38
0-18
-0-76

115-48
39
0-0000

0-014688
45-75
0011688
40-64
0-009270
34-83
0-008309
30-03
0-010950
22:79
0-022403
11-52
0-054914
617
0-135017
11-44
0-308422
18-36
0-603961
20-16
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In each case the Amounts experience shows considerably lower mortality than the
corresponding Lives experience, and the differences were very significant when
judged by the appropriate tests, in particular the signs test, and also the serial
correlation test. The optimal parameters for each of the Amounts graduations were
very different from those of the Lives graduations. The formulae, GM(L,3) for
normal retirements and GM(2,2) for early retirements, fitted the Amounts
experiences reasonably. The values of x° in every case were high. This result is to
be expected if each life does not carry a pension of the same amount; there is every
reason to suppose that the amount of pension does in fact vary.

Summaries of each of the graduations of the Amounts experiences are shown in
Table 11.2. The graduated rates for Amounts are lower than those for Lives over all
ages over age 50, except for males normal, where the Amounts rates exceed the
Lives rates above age 92. This covers that part of the age range that is of practical
importance.

11.5 QUESTIONS FOR THE PROFESSION

(1) The Committee assumes that a new standard table based on the current
experience of pensioners, with a suitable allowance for projected
improvements in mortality, would be desired by the profession. As for
PA(90), it assumes that a table based on the experience by Amounts for
normal retirements for each sex would be the most useful. Is there any
demand for a table based on the experience by Lives, as PL(90)?

(2} What is the practical age range desired? The PA(90) tables for females were
extended down to age 20 to provide a table for widows’ pensions, but it will
be seen in Section 13 that the experience of the widows of life office
pensioners is considerably higher than that of female pensioners retiring at or
after the normal retiring age, and a table particularly for widows may be
desired. If so, the practical age range for female pensioners may be more
restricted.

(3) There is, however, insufficient experience as yet to construct a table
reflecting the mortality of the widowers of female pensioners. But pensions
for widowers are now required in many of the circumstances in which
widows' pensions are provided. Is there a demand for ar extension of the male
pensioners’ table to younger ages for this purpose?
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12. WIDOWS OF LIFE OFFICE PENSIONERS

12.1 DATA INVESTIGATED BY LIVES

The experience for the widows of life office pensioners has been discussed in
detail in the Paper. Summary statistics are shown below, including those for the
widowers of life office pensioners for whom there is insufficient experience to be
worth graduating:

Widowers Widows
Deaths 10 692
Central exposed 330:0 28,386'5
Age range 28-87 17-108
Exposed =100 — 38-86
Deaths = 10 - 59-88

It was shown in the Paper that a simple Gompertz formula, 3,=GM(0,2), would
fit the data for widows satisfactorily. Summary statistics for this graduation are
shown in Table 12.1.

12.2 DATA INVESTIGATED BY AMOUNTS

The investigation is carried out also on an *Amounts’ basis. The same formula was
fitted to the Amounts data, after scaling into units of 559.87, which is the average
amount per life in the (central) exposed to risk. The numbers of deaths and centrat
exposed to risk for pensioners’ widows are shown below.

Units of 559-87
Deaths 238,438 4260
Central exposed 15,892,759-0 28,386-5

On the face of it it appears that the experience by Amounts is much lighter than that
by Lives, since deaths amounted to 426-0 Units as compared with 692 lives; the
lower figure is 61-6 % of the higher. That this ratio is misleading is discussed below,

The same Gompertz formula, p,=GM(0,2), was fitted to the Amounts data, and
Table 12.1 shows also summary results for this graduation. The fit is not quite so
good as for the Lives data, the value of p(x?) going down to 0-0056. But this is not
surprising for an Amounts experience.

The mortality rates for Amounts are lower than those for Lives at younger ages,
but cross at about age 86 and are higher thereafter. When the graduated rates for
Lives are applied to the Amounts exposed to risk, the expected number of deaths is
found to be 503-7 units; the actual number is 425-9 units, some 84-6% of the
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Table 12.1.
Pensioners’ widows, 1979-82. Statistics for graduation of u.=GM(0,2)

Basis Lives Amounts
Values of parameters at optimum peint:

b, —3-553013 —3-719382
T-ratio -90-56 —76-65
b, 4-316579 4-962087
T-ratio 21-95 20-33
Signs test: p(pos) 0-3776 0-4357
Runs test: p(runs) 0-5124 0-8788
K-S test: p(KS) 0-9938 0-6796
Serial Correlation test:

T-ratio 1 -0-48 0-86
T-ratio 2 0-81 0-01
T-ratio 3 —-0-47 1-16
x2 test:

¥ 3829 61-13
Degrees of freedom 39 36
POA 0-5019 0-0056
Specimen values of ¢, and percentage standard errors.

Age 20 0-0060399 0-000178
percentage s.e. 22.98 28-44
Age 30 0-000946 0-000481
percentage s.e. 18-44 22-48
Age 40 0-002242 0-001298
percentage s.e. 14-09 16-88
Age 50 0-005306 0-003497
percentage s.e. 9-97 11-68
Age 60 0-012536 0-009405
percentage s.e. 6-26 717
Age 70 0-029468 0-025171
percentage s.e. 359 500
Age 80 0-068462 0-066462
percentage s.e. 5-20 7:20
Age 50 0-154772 0-169340
percentage s.e. 8-07 10-82
Age 100 0-328796 0-393788
percentage s.e. 10-32 12-90
Age 110 0-611429 0-740835

percentage s.e. 9-99 10-23
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expected. When the reverse operation is done, applying the graduvated rates for
Amounts to the exposed to risk for Lives, the expected number of deaths is 609.6,
compared with an actual 692, some 113-5% of the expected; the reciprocal of this
ratio is 88-1%

When the average amount per life in the exposed to risk and the average amount
per death are calculated at each age, it can be seen that the average amount reduces
markedly with age among the exposed to risk, but reduces only gently among the
deaths. The average age in the exposed to risk by Amounts is much lower than the
average age by Lives. The average amount per death at advanced ages is about the
same, or higher, than the average amount per life, whereas at relatively younger ages
the average amount per death is very much lower than the average amount per life.
This phenomenon accounts for the different gradients of the two sets of graduated
rates, and for the contrast between the ‘crude’ ratio of deaths by Amounts to deaths
by Lives of 61:5%, as given above, and the ratios of Amounts to Lives of 84-6% and
88-1%, when standardised in the different ways described above.

From the data available, it is not possible to tell whether this phenomenon will
persist into the future. There may be differences between the financial situations of
the oldest widows that derive from past history, and which may explain these
observations, in this case the differing gradients may not persist. Or it may be that
the differential mortality by Amount is in some ways associated with differences in
social class, but in fact does not continue into advanced old age; in this case the
converging rates may be a permanent feature. This feature was not observed to
anything like the same extent in the pensioners’ data.

12.3 QUESTIONS FOR THE PROFESSION

(1) The Committee would like to know what the demand might be for a table
baseq specifically on the experience of pensioners’ widows. It imagines that
either PA(90) or a(90) is used, perhaps with adjustment, in the calculation of
values of widows’ pensions and reversionary annuities. The experience of
widows is substantially heavier than either of these tables, and than the
corresponding pensioners” and annuitants’ experiences, so a different
standard table would be justified,

(2) If such a standard table were to be prepared, should it be on a Lives basis, an
Amounts basis, or on both? How wide an age range is necessary. The PA(90)
tables for females were extended down to age 20 precisely for the purpose of
providing rates for widows” pensions. The preparation of a standard table for
widows would obviate the need for such an extension for the female
pensioners’ table. Is this desired by the profession?
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13. COMPARISONS OF THE ANNUITANTS EXPERIENCES

13.1 INTRODUCTION

Each of the experiences for annuitants has been considered so far on its own. It
may be of interest to compare the various experiences with each other, as has been
done from time to time above for the assurances. Tables 13.1 and 13.2 show
comparisons in the usual form for males and females respectively, for the following
investigations (which include the main assurance investigation):

(1) PA2 Permanent assurances, duration 2+
(2) IA1  Immediate annuities post—1956, lives, duration 1+
{3) RAD Retirement annuities, deferred
{4) RAV Retirement annuities, vested
(5) PNL Pensioners, normal, lives
(6) PNA Pensioners, normal, amounts
(7) PEL Pensioners, early, lives
(8) PEA Pensioners, early, amounts
(9) PWL Pensioners’ widows, lives (females only)
(10) PWA Pensioners’ widows, amounts (females only)

These tables show a hierarchy of levels of mortality in these experiences, similar
for the sexes, which from highest to lowest is, for males:

(D Pensioners, early, lives

(2=) Pensioners, normal, lives

(2=) Pensioners, early, amounts

{4) Pensioners, normal, amounts

(5=) Retirement annuities, vested

(5=) Permanent assurances, duration 2+
(5=) Immediate annuities, duration 1+
(8 Retirement annuities, deferred

and for females:

(1=) Pensioners’ widows, lives

(1=) Pensioners, early, lives

(3=) Pensioners’ widows, amounts
(3=) Pensioners, early, amounts

(3=) Pensioners, normal, lives

(6=) Pensioners, normal, amounts
(6=) Immediate annuities, duration 1+
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PA2
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I
A/E
1001
101-2
997
94-9
98-2
936
963

1039
99-0
81-8
920-6
84-4
92-6

94.7
89.7
93-4
77-2
825

810
94-8
78-9
90-2

97-8
107-0
100-4

124-6
1091

971

m
(2
(3)

(3)
(6)
M
®

I

A/E

98-8

917
103-0
106-1
102-8
135-6
126:1

986
100-6
104-3
100-8
103-9
102-3

108-5
1017
101-4
118-2
118-1

102-3
100-8
111
105-9

1090
91-7
98-2
92-9
89-6

IBIRY

PA2 Permanent assurances, duration 2+

TA]  Immediate annuities post-1956, lives, duration 1+
RAD Retirement annuities, deferred

RAV Retirement annuities, vested

Table 13.1.
Comparison of different experiences, males

Numbers
+ —_
17 26
41 13
16 27
0 48
8 a9
2 50
4 46
18 0
16 18
9 34
4 29
5 33
8 27
1 26
0 22
3 19
1 31
1 32
il 27
19 19
13 30
17 26
12 30
39 8
24 15
36 6
39 9
12 27

p(+)
01110
1-0000
0-0631
0-000¢
0-0000
0-0000
0-0000

1-0000
0-4321
0-0001
0-0158
0-0000
0-0009

0-0000
0-0000
0-0004
0-0000
0-0000

0-0069
0-5643
0-0069
0-1110

0-0040
1-0000
0-9459
1-0000
1-0000

0-0119

PNIL. Pensioners, normal, lives

PNA Pensioners, normal, amounts

PEL Pensioners, early, lives

PEA Penstoners, early, amounts

mns

plruns)
0:0953
00111
00147
1-0000
0-7642
1-:0000
0:2298

1-0000
0-8155
02188
0-2033
0159
06723

0-6741
1-0000
0-0610
0-0625
0-0606
0-0000
0-0349
0-0000
0-0001

0-0020
0-1561
0-1545

0-2474
0-0036

0-0011

X
141-2
236:3
1199-2
1332-5

3351
6283-9
7690-3

1325

65-2
3i2-6
170-5
219
117-7

13550
7463
3627

5131-2

73523
398-9
384-1
961-2
353-5

411-8
107%-3
86-2

2056-1
5i0-5

5393

87

PGA
0-0000
0-0000
0-0000
0-0000
0-0000
0-0000
0-0000

0-0000
0-0010
0-0000
0-0000
0-0000
0-0000
0-0000
0-0000
0-0000
0-0060
0-0000
0-0000
0-0000
0:0000

0-0000
0-0000
0-0000

0-0000

0-0000



88

Table 13.2.
Comparison of different experiences, females

Investigations I II Numbers
[ v Ii A/E A/E + - pi+) uns p(runs) x2 oG
PAZ TA1 98- 101-3 11 29 00032 13 0-0881 102-0 G-0000
PAZ RAD 10i-6 89-5 25 14 09734 16 0-1919 76-7 0-0003
PAZ RAV 994  105-5 10 18 00925 10 0-0798 79-1 0-0000
PAZ PNL 932 1046 5 37 00000 11 1-0000 209-3 0-0000
PA2 PNA 960 103-7 13 30 0-0069 17 02768 16564 0-0000
PA2 PEL 923 1390 7 37 0-0000 I 0-2476 7553 0-0000
PAZ PEA 543 1417 6 33 00000 6 0-0040 656-8 0-0000
PA2 PWL 966  147-1 5 36 00000 11 10000 248.9 0-0000
PA2Z PWA 982 1380 12 22 00607 i4 02167 1538 0-0000
IAl RAD 100:7 92-7 14 0 1-0000 | [-0000 64-8 0-0000
IA1 RAV 100:6 924 21 6 09992 12 0-8691 323 0-2200
IA1 PNL 949 1053 11 29 0-0032 14 (3-1565 133-7 0-0000
IA1 PNA 989 1014 23 16 0-9002 18 03221 1154 0-0000
1Al PEL 981 110-9¢ 7 26 0-0007 8 0-0337 86:3 0-0000
IAl PEA 995 1042 14 15 0-5000 14 0-3576 54-1 0-0032
1Al PWL 987 1224 6 27 00002 8 3-0812 80-9 0-G000
A1 PWA 994 1152 12 17 02291 15 0-5646 69-2 0-0000
RAD RAV 93.8 1090 2 13 0-0037 4 0-3714 64-4 0-0000
RAD PNL 839 1016 1] 16 0-0000 H 10000 1i-6 0-0000
RAD PNA 84-8 102-1 2 16 0-0007 5 1-0000 897-0 0-0000
RAD PEL 716 1219 0 25 0-0000 1 1-0000 583-1 (-0000
RAD PEA 747 1286 0 24 0-0000 1 1-0000 435-7 0-0000
RAD PWL 857 1263 0 22 0-0000 1 1-0000 199-8 0-0000
RAD PWA 905 1270 2 17 00004 3 0-51il 133-0 0-0000

saoudxg AIDLIOW F8-6761 2y fo uouvnppn syg



RAV
RAV
RAY
RAV
RAV
RAV

PNL
PNL
PNL
PNL
PNL

PEL
PEL
PEL
PEL

PWL
PWL
PWL

PNA
PNA

PEA

PNL
PNA
PEL

PWL
PWA

PNA
PEL
PEA
PWL
PWA

PNA
PEA
PWL
PWA

PNA
PEA
PWA

PEA
PWA

PWA

82-1
91-2
80-0
89-8
84-0
90-4

105-0
98-4
99.7
9%-0
99-6

119-4
105-6

991
102-6

1253
110-0
106-2

98.3
99-4

100-4

h
)
3
)
(3
(6)
(7
8
9
(1)

101-4
100-9
113-0
106-4
123-6
121-0

93-8
109-7
102-6
119-1
1116

96-1
92-8
102-5
89-7

98-2
954
91-4
111-1
112-8

98-7

PAZ Permanent assurances, duration 2 +

1Al
RAD
RAV
PNL
PNA
PEL
PEA
PWL
PWA

6 22 00019
10 18 00925
2 26 0-0000
6 22 00019
4 24 0-0001

7 21 0-0063

37 4 1-0000
13 22 0-0877
16 15 06399
10 25 0-0083
16 15 06399

27 10 09962
28 10 0-9992
17 22 02612
20 13 0-9186

)| 6 1-0000
25 11 09856
25 9 09985

12 21 0-0814
11 21 0-0551

17 16 0-6358

18

0-1266
0-9429
1-0000
0-8560
0-1227
0-2815

0-0596
0-0005
0-2362
01182
0-6424

0-0170
0-4626
0-1877
0-4592

0-3037
0-0113
0-5470

0-0344
0-8858

0-6420

52:4
474
761
385
98-1
82-3

112-4
669
51-1
163
72-0

2155
516
67-0

134-0

228-8
80-6
354

194-6

2991

111-1

Immediate annuities post-1956, lives, duration 1 +
Retirement annuities, deferred

Retirement annuities, vested
Pensioners, normal, lives
Pensioners, normal, amounts
Pensioners, early, lives
Pensioners, early, amounts
Pensioners’ widows, lives
Pensioners’ widows, amounts

0-0034
0-0123
0-0000
0-0889
0-0000
0-0000

0-0000

0-0129
0-0001
00000

0-0000
0-0700
0-0035
0-0000

0-0000
0-0000
0:4019
0-0000
0-0000

0-0000

590uaIAXT (DLIO 78-6/6] Y1 fO HOuvAPYILD Y [

68
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(8=) Retirement annuities, vested
(8=) Permanent assurances, duration 2 +
(10) Retirement annuities, deferred

where investigations that are not significantly different are ranked equal. The ratios
between the different levels are similar for the two sexes. In some cases the shape of
the experiences is different even though the levels are about equal. This can be seen
when the numbers of positive and negative signs are not extreme, but the number of
runs is too small, for example when retirement annuities, vested, males are
compared with permanent assurances or with pensioners, normal, amounts.



The Graduation of the 1979-82 Mortality Experiences 91

14. COMPARISON OF THE GRADUATED RATES

14.1 INTRODUCTION

The graduations of each of the various experiences has been discussed above
without comparing the resulting values of g.. The parameters of each graduation
can only practicably be compared where the same order of formula has been used,
and it will have been noted that each experience has had to be considered separately
and that different orders of formula have been found to be suitable. It is also helpful
to be able to compare the graduated rates with those of the existing standard tabies.

In order to allow comparisons to be made more readily, the values of g, for
decennial ages from 20 to 110 are therefore repeated in Tables 14.1 to 14.23, along
with the values of g, from the current standard tables. The Tables show:

Males

14.1  Assured lives, A1967-70

14.2  Immediate annuitants, aeg1967-70 and a(90)
143 Pensioners, Pegl1967-70, P1.(90) and PA(90)
14.4  Assured lives, permanent

14.5 Assured lives, permanent, g,=LGM(2,2)
14.6  Assured lives, permanent, medical

14.7  Assured lives, permanent, non-medical

14.8  Assured lives, temporary

14.9  Assured lives, linked

14.10 Assured lives, permanent, Ireland

14.11 Immediate annuitants, lives

14.12 Immediate annuitants, amounts

14.13 Retirement annuities

14.14 Pensioners

Females

14.15 Assured lives, FA1975-78

14.16 Immediate annuitants, aeg1967—70 and a(90)
14.17 Pensioners, Peg1967-70, PL{90) and PA(90})
14.18 Assured lives, permanent

14,19 Assured lives, linked

14.20 Immediate annuitants, lives

14.21 Immediate annuitants, amounts

14.22 Retirement annuities

14.23 Pensioners and widows
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Duration
Age 20
Age 30
Age 40
Age 50
Age 60
Age 70
Age 80
Age 90
Age 100
Age 110

Table
Duration
Age 20
Age 30
Age 40
Age 50
Age 60
Age 70
Age 80
Age 90
Age 100
Age 110

Table
Section
Age 50
Age 60
Age 70
Age 80
Apge 90
Age 100
Age 110

The Graduation of the 1979-82 Mortality Experiences

Table 14.1 Male assured lives, A1967-70

0
0-000662
0-000438
¢-001016
0-002862
0-006659
0-013631
0-025312
0-044126
¢-073307
0-116809

1 2+
0-000786 ¢-000889
0-000557 0-000654

0-001219 0-001443
0-003520 0-004739
0-008908 0-014432
0-019945 0-039106
0:041080 0-097029
0-079432 0-216513
0-144719 0-412288
0-246124 0-638954

24
0-G00880
0-000608
0-001386
0-004152
0-010647
0-024018
0-049674
0-096034
0-173747
0290620

Table 14.2 Immediate annuitants, males

aegl967-170

0 1+
0-000629 0-000889
0-000462 0-000654
0-001020 0-001443
0-003384 0-004789
0-010788 0-015266
0-025609 0-037235
0-057150 0-086826
0-122620 0-189465
0-243809 0-364947

— 0-585545

a(9)
L]
0-000669
0-000456
0-000898
0:002975
0-009570
0:023412
0:052394
0-113097
0-227262
0-404156

Table 14.3 Pensioners, males

Pegl967-70

Lives Amounts
0-009400 0-007330
0-021569 0-017768
0-048713 0-042437
0-106309 0-097942
0-216504 0-210112
0-390954 0-394559
0-598579 0-614880

Py
Lives
0-008575
0019696
0-044592
0-097817
G-201191
0-369115
0-576113

5+
0-000992
(-000689
0-001462
0-004880
0-014713
0-039626
0-097393
0215220
0-407291
0-630990

1+
0-000947
0-000646
0-001271
0-004209
0-013542
0-033846
0-079295
0-174735
0-342336
0-561347

Amounts
0-006646
0016127
0-038608
(-089572
0-194221
0-371274
0-591291



Duration
Formula
Age 20
% s5.c.
Age 30
% s.e.
Ape 3
% s.e.
Age 50
% s.e.
Age 60
% s.e.
Age 70
% s.c.
Age 80
% s.e.
Age 90
% s.e.
Age 100
% s.e.
Age 110
% 5.8

Duration
Formula
Age 20
% s.e.
Age 30
% s.e.
Age 40
% s.e.
Age 50
% s.e.
Age 60
% s.e.
Age 70
% s.e.
Age B0
% s.¢.
Age 90
% s.e.
Age 100
% s.e.
Age 110
% 5.¢.

The Graduation of the 1979-82 Mortality Experiences

Table 14.4 Male assured lives, permanent

0 1
GM(2.2) GMQ.2)
0000622  0-000807

22:83 2005
0060424 0-000493
419 32-73
0-000855  0-00i042
1879 17:19
002476 0003170
703 607
0006333 0-008173
4-84 386
014382  0-DI837B
Ti9 603
0030205 0-037384
1122 9-33
Q060190 0073663
15:73 1298
0-115091 0136765
2029 16-60
0210921 (+242281
2413 1959

2 3
GM(2.2) GM(2.2}
000695 0-000763

1428 1G-83
000506  0-000530
17-20 10-{4
0001109 0001099
956 662
0003328 0:003351
427 357
0-008830  0-D09359
353 332
0-020943  0-023584
587 5-58
0046198 (055427
936 295
0096683  (-123387
1318 12-56
0192489  0-258103
16-68 15-46
0-358468 0488360
1869 16-00

3 24
GM2,)  GM22)
0-000867  0-000759

2145 603
4000543 0-000532
3196 5-18
G001172  Q-001129
L1660 327
9003614 0003428
598 192
9000492  0-009237
342 191
0-021825 0022223
548 325
0045110 0-049629
893 515
0091894 0105003
1276 744
0-174228  ¢-210623
16-44 939
0311969  0-392273
1997 10-42

1-4
GM(2,2)
0-D00775
486
0000522
4:45
001106
2-82
0003372
1-66
0008593
170
0021291
2:86
0-046602
457
0-096541
645
0190101
818
0-350689
927

Table 14.5 Male assured lives, permanent, g.=LGM(2,2)

0
LGM(2,2)
0000621
20-48
0-000424
30-45
0-000855
16-92
0-002475
7-03
0-006335
4-50
0-014367
7-08
0-030027
10-87
0-059149
14-94
0110533
18-72
0-194633
21-36

1
LGM(2.2)
0-000806
2648
0-000493
43.99
0-001041
22.55
0-003170
7-55
0-008176
4-00
0-018351
639
0-035974
10-11
0-072103
1401

0- 130427
17-54
0-221320
19:91

2—4
LGM{(2,2)
0-000757
5-48
0-000533
4-34
0-001127
2-84
0-003426
1-79
0-009244
1-92
0-022203
316
0-049180
492
0-101867
671
0-195757
805
0-340404
§:40

5+
LGM(2,2)
0-000830
471
0-000574
262
0-001144
1-21
0-003837
0-63
0:011930
0-53
0-033391
0-30
0-085771
0-89
0-198815
121
0393211
1.30
0-627157
1-06

93

5+ 2+
GM(2.2) GM{2,2)
0-000867 (000791
474 3-54
Q000574 0-000554
2:66 1-95
0-00114L  0-00114)
123 109
0-003859  0-003813
063 a9-80
0-011929  0-0£1739
053 o5
0033134 0032718
0-59 0-58
0'085510  0-G35065
088 0-87
0-205722  0-206478
1:29 1-25
0:442872 0-447742
1-52 1-45
0TH3I0  0-780129
1-21 11
2+

LGM(2,2)
0-000769

3-50

0-000557

1-93

0-001141

1-07

0-003790

0-60

0-011747

0-52

0-032983

0-60

0-085261

0-88

0-199041

1-08

0395667

1-24

0-631734

0-99
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Duration
Formula
Age 20
% s.e.
Age 30
% s.e.
Age 40
% s.e.
Age 50
% s.e.
Age 60
% s.e.
Age 70
% s.e.
Age 80
% s.e.
Age 90
% s.e.
Age 100
% s.e.
Age 110
% s.e.

Duration
Formula
Age 20
% 5.
Age 30
% s.€.
Age 40
% s.e.
Age 50
% 5.6,
Age 60
% s.e.
Age 10
% s.c.
Age B0
% s.e.
Age 90
% s.e.
Age 100
% s.c.
Age 110
% s.e.

The Graduation of the 1979-82 Mortality Experiences

Table 14.10 Male assured lives, permanent, Ireland

01
GM(1,2)
0-000624
15-24
0-000742
1132
0-001228
10-14
0-003225
1121
0-011401
1319
0044336
22-51

0- 168688
33.13
0-531529
28-61
0-955751
878
0-999997
0-72

01
GM(2.2)
0-000941
73-54
0-000599
113-46
0-001106
64-83
0-003777
21-58
0-011930
15-78
0-033784
25-59
0-088675
42.78
0-216180
58-12
0-467298
49-14
0-801567
30-07

2+
GM(2,2)
0-001106
12:95
0-000683
7-81
0-001359
4-43
0-004765
2-18
0-014%01
191
0-041354
2:17
0:105726
3.28
0-249154
4-67
0-514982
5-25
0-836913
3.63

04
GM(1,3)
0-000663
9:03
0-000691
7-88
0-001148
975
0-004352
812
0-013305
979
0-020286
2696
0014538
92-06
0-005111
384-97
0-001306
1809-04
0-000704
3380:04

Table 14.11 Immediate annuitants, males, lives

o
GM(0.2)
0001098
93-48
002138
6932
0004159
5008
0-008083
3448
015680
2191
4030308
12-87
0053175
£1:25
0110164
1704
203316
24:05
357660
2872

1+
GM(0.2)
0-000471
1243
0-00E120
1039
0-002659
830
0-006306
644
0014918
255
0-035084
283
0-081362
170
0182617
211
0-380688
303
0-679709
307

I+
GM{1.3)
0018345
12-3%
0018445
1238
0018457
12:27
0-018646
LL-45
0-0205%1
780
0033136
336
0-081927
163

0- 188911
96
0-308467
693
0351038
20-50

0
GM.2)
000718
2744
G001 523
2228
0003232
17-43
0-006848
1288
0-014484
871
0030499
5-32
0063644
430
0-130302
632
0-256507
888
0-467015
10-23

5+
GM{0,2)
0-000495
14:23
0-001174
11-90
0002783
962
0-006593
739
0015574
524
0036564
325
0-084599
[-86
0-189222
222
0392116
326
0693101
329

0—4 5+
GM(2.2) GM@2.2)
0000940 0-001396
4791 15-25
0-000584  0-000782
80-71 10-19
0-001290  0-001343
40-34 5-26
0-004255  0-004761
13-00 2-39
0011986  0-015069
9-00 2.00
0029673 0-041707
14-81 2-21
0067651  0-105454
23.84 3.35
0-144889  0-245094
34-04 4.87
0289732 0-501723
40-49 562
0-522278  0-819225
3575 412
5+ Pre-1957 Pre-1957
GM(1.3) GMi0,2) GM(1,3)
0-024137 0001228 0-063577
11465 87-30 12-59
0024137 0-002565 0065577
1165 6903 £2-59
024140  0-005357  (0-065577
11+62 53-53 12:59
0024212 0-011167 (065577
11-26 46-27 12-59
0025360 0023207  0-065577
8-89 28-80 £2-57
0-035552 047910  0-065578
381 18-88 12:41
0-084081 0-097560  0-063309
184 10-83 1337
0-197897  O-193165 0222234
214 122 832
03068 0361594 (242208
7-55 ¢-93 28-46
0-315692  0-608728  0-0659641
2440 1218 £10-03

5+
GM(3.3)
0-002351
18-87
0000746
20-04
0-001364
18-27
0-004923
817
0-014573
4-40
0-042094
332
0-111682
4:59
0-235653
8-87
0-371580
22-68
0-448488
40-51

Combined
GM(E,3)
0-025743
120
0-025743
10-26
0025744
10-19
0-025796
996
0-026738
817
0-036048
367
0-083721
ER6
0199449
2-07
0:31253%
678
0-308922
22:63



Duration
Formula
Age 20
% s.e.
Age 30
% s.e.
Age 40
% s.e.
Age 50
% s.e.
Age 60
% s.e.
Age 70
% s.e.
Age 80
% 5.6,
Ape 90
% s.e.
Age 100
% s.e.
Age 110
% s.e.

Section
Formula
Age 20
% s.e.
Age 30
% s.e.
Age 40
% s.e.
Age 50
% s.e.
Age 60
% s.e.
Age 70
% s.e.
Age 80
% s.e.
Age 90
% s.e.
Age 100
% s.e.
Age 110
% s.e.

The Graduation of the 1979-82 Mortality Experiences

Table 14.12 Immediate annuitants, males, amounts

0
GM(0,2)
0-000938
91-02
0-001882
68-77
0-003773
50-72
0-007556
35-88
0-015103
23-62
0-030073
i4-01
0-059428
9-65
0-115677
13.47
0.218597
19.81
0.390386
24.18

1+
GM(0,2)
0-000612
11-94
0-001392
10-02
0-003167
813
0-007196
6-28
0-016309
4-49
0-036748
2:83
0-081716
1-66
0.176427
1.90
0.357221
2.80
0.634426
3.03

04 5+
GM{(0,2} GM(0,2)
0-001037 0-000566

26-19 13-62
0-002085 0-001315
21-45 11-44
0-004189 0-003052
16-96 929
0-008408 0-007075
12.72 719
0:016840 0-016357
878 5-16
0:033583 0-037585
5-39 325
0-066402 0-085145
377 1-84
0.129077 0.186748
5.25 1.99
0.242686 0.381326
7.68 2.97
0.428288 0.672217
9.32 3.2

Pre-1957
GM(0,2)
0-000262
111-39
0-000673
8669
0-00t730
6636
0-004446
49-44
0-011397
35-19
0-029059
2307
0-073061
13-07
0.177316
7.57
0.394769
5,96
0.725243
10.69

Table 14.13 Retirement annuities, males

Deferred
GM(2,2)
0001018
12:31
0-000548
13-41
Q-001142
7-25
0-003772
2:59
0-010267
1-09
0-024042
2-25
0-051297
4-55
Q-102703
712
0194662
9-59
0346194
1132

Deferred
GM(1,4)
0-000560
91
0-000597
6-52
Q-001100
263
0:003726
[-56
0-010505
1:33
0-022705
2-48
0-046692
14-71
0-117340
53-56
0-417316
69:19
0-994063
29-46

Combined
GM(@2,2)
0:000669
11-39
0-000562
572
G-001166
259
0-003632
1-22
0010961
0-90
0-030821
077
0-081940
1-49
0204477
2-53
0-454515
3-14
0-797784
2-39

Vested
GM(@2,2)
0-341541
53-81
0232782
9128
Q0-136022
174-91
0-063053
40758
0-025407
1049-88
0-031915
829-86
0-086164
290-55
0- 184645
121-36
0-316467
59.67
0-465134
32-01

97

Combined
GM(0,2)
0-000565
13-38
0-001313
11-24
0-003047
9-13
0-007066
7:07
0-016341
507
0-037556
321
0-085097
1-81
0.186684
1.95
0.381275
2.91
0.672230
3.06

Vested
GM(3,00
0:398053
4-82
0:267302
559
Q-152302
6-37
0-067803
6-97
0-025629
486
0031965
1:66
0-085871
1-67
0-179509
2-42
0-300012
2-72
0-432381
27
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Section
Basis
Formula
Age 20
% s.e.
Age 30
% s.e.
Age 40
% s.e.
Age 50
% s.e.
Age 60
% s.e.
Age 70
% s.e.
Age 80
% s.e.
Age 90
% s.e.
Age 100
% s.e.
Age 110
% s.e,

The Graduation of the 1979-82 Mortalitv Experiences

Table 14.14 Pensioners, males

Lives
GM(1,3)
0-005561
29-24
0-005600
28-79
0005906
25-83
0-007729
1573
0-015886
3-70
0-042799
0-53
0-106334
0-52
0:209121
1'12
0-317159
3:51
0-379986
794

Normal

Amounts
GM(1,3)
0002012
51-26
0-002069
49-20
0-002426
40-18
0-004237
18-05
0-011611
2-99
0-035405
0-54
0-094850
0-66
0-205732
1-43
0-354160
391
0-492450
7-61

Lives
GM(2,2)
0-104652
18-20
0-072477
20-51
0045502
28-92
0-027960
48-21
0-026264
53-99
0049543
27-81
0-109400
10-38
0-217521
4-61
0-378788
605
0:579606
778

Table 14.15 Female assured lives, FA1975—78

Duration
Age 20
Age 30
Age 40
Age 50
Age 60
Age 70
Age 80
Age 90
Age 100

0
0-000237
0000318
0-000619
0001465
0-003758
0-009874
0-026555
0076182
0-238070

1
0-000240
0-000344
0-000695
0-001674
0-004317
0-011368
0-030761
0-089433
0-280519

2+
0-000273
0-000477
0-001071
0-002695
0-007042
0-018728
0-052223
0-159331
0-478119

Early

Amounts
GM(2,2)
0-143309
56-34
0-094732
87-37
0054148
156-33
(0-026934
31660
0019971
417-25
0041278
187.51
0098816
67-06
0-198003
25-22
0-337851
10-14
0-506735
7-73



Duration
Formula
Age 20
% s.c.
Age 30
% s.e.
Age 40
% s.e.
Age 50
% s.e,
Age 60
% 5.6,
Age 70
% s.c.
Age 80
% 5.6,
Age 90
% s.c.
Age 100
% 5.0
Age IO
% s.e.

The Graduation of the 1979-82 Mortality Experiences

Table
Duration
Age 20
Age 30
Age 40
Age 50
Age 60
Age 70
Age 80
Age 90
Age 100
Age 110

Duration
Formula
Age 50
Age 60
Age 70
Age B0
Age 90
Age 100
Age 110

0
GM(1,2}
0000178
1516
000275
T76
0000536
639
0001234
591
0-003101
626
0-00808%
10-56
0:021331
17-01
0-055952
2407
0142806
3007
338149
081

Table 14.16 Immediate annuitants, females

aegl967-70

0 1+
0-000163 0-000328
0-000212 0-000426
0-000549 0-001105
0-001436 0-002891
0-004156 0-008365
0011520 0-019712
0-038247 0-054901
0111292 0-148390
0-230466 0-307288

— 0-439303

Table 14.17 Pensioners, females

Pegi967-70

Lives Amounts
0-003127 0-002653
0-008876 0-007839
0-024926 0-022932
0-068013 0-065170
0:172408 0-171548
0-372925 0-380831
0-629315 (-646263

Table 14.18 Female assured lives, permanent

0 1
GM(2,2) GM{1.2)
0000222 0-00G219

BB-61 14-58
0000222  0-000349
94-59 7-35
0000510 0-000730
4376 5:49
G-D0L352 0001852
1669 496
0003249 0-005146
888 4-88
¢-007155  0-0t4775
120 792
4014871 0-042574
19-58 12:55
0029747 0-119506
29-82 713
0-057855 (313091
42-48 19-25
009638 O-668726
55-78 14-34

1 1
GM(2,2)  GM{2.2}
0000265 000265
19-91 1991
0-000312  0-000312
1636 16:36
0000699 0-000699
1065 10-65
001538  0-001938
682 682
0-0053t6  0-005316
630 430
0014020 0-0i4020
926 9-26
0-035821  0-035821
1528 15-28
0-088755 0-08B753
2265 2265
0209531 0209531
289 2890
0447197 0447197
2870 2870

a(90)

0 1+
0-000177 0-000340
0-000213 0-000409
0-000506 0-000972
0:001377 0-002645
0-003270 0-006280
0-010080 0-018037
0-033579 0-049967
0-098167 0-130889
0-225976 0-301301
0-414397 0-552530

P(Y0)

Lives Amounts
0002787 0-002354
0-007916 0-006961
0-022271 (-020396
0-061054 0-058243
0-156562 0-155192
0-346361 0-353024
0:602021 0618432

1—4 2+ 2+ 5+

GM(2,2) GM{2.2}
0000260  0-000209
12-11 t3:20
0-000300 0000361
935 416
0000746  0-000867
5:32 269
0-002084 0002340
335 1-83
0005378 0-008455
315 190
0-012944  0:01774)
486 213
0029748  0-048121
812 2-87
0-066075 0°126777
1207 441
0141638 0-310770
1599 4-50
0-287402 0639827
£8-61 4-46

GM(L,3} GM(2.Y)
0000317 0-000214
512 24-86
0-000335 {+000411
a-42 556
0000795 0-000932
4-53 352
0002584 0:002472
2:50 23
0006147  0-006735
235 2-24
0015915 0-018667
2:52 2:53
0051774 0-05E595
3-68 367
0-152626 0-138758
471 5-45
4200242 0-344084
14-81 676
Q-037238 0696113
7429 5-81

99

5+
GM(1.5)
0000385
679
000039
592
0-000869
5-83
0-002767
315
C-006405
274
016736
305
0-055417
467
0-146473
11-86
121023
73-38
0-006487
1435-30
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Duration
Formula
Age 20
% s.e.
Age 30
% s.e.
Age 40
% s.c.
Age 50
% s.c.
Age 60
% s.e,
Age 70
% 5.c.
Age 80
% s.c.
Age 90
% s.c.
Age 100
% s.c.
Age 110
% s.e.

The Graduation of the 1979-82 Moriality Experiences
Table 14.19 Female assured lives, linked

Duration
Formula
Age 20
% s.e.
Age 30
% s.e.
Age 40
% s.e.
Ape 50
% s.e.
Age 60
% s.e.
Age 70
% s.e.
Age 80
% s.e.
Age 90
% s.e.
Age 100
% s.e.
Age 110
% s.e.

0
GM(1,2)
0-000186
5707
0-000192
54-66
0-000230
44.85
0-000463
29-99
0-001869
24-80
0-010340
17-20
0-060097
17-98
0-312154
24-40
0-896051
10-86
0-999999
0-19

-4
GM(1,2)
0-000301
69-21
0-000592
27.46
0-001209
13-34
0-002520
9.96
0-005302
9.52
0:011189
1581
0-023588
27-29
0-049429
41-64
0-102110
56-34
0-204596
64-48

5+
GM(1,2)
0-000543
38-75
0000663
27-83
0-001035
14-00
0-002180
7-53
0-005705
6-81
0-016501
12-08
0-049075
22:35
0-142923
3294
0-377981
34.77
0-768625
19-51

Table 14.20 Immediate annuitants, females, lives

Y
GM(0,2)
0-000068
100-97
0-000202
7671
0-000597
5709
0-001763
41-00
0-005204
2167
Q015304
16-79
0-044565
985
0-126076
1538
328578
16:38
0-691968
1551

1+
GM(0,2)
-0000%4
9-82
000274
830
0000798
6-81
002322
533
6006750
3-89
0-019539
2-51
0-055867
1:39
0154213
1-27
0-386125
1ot
0-758685
i

i+
GM(1,3)
0-006125
2107
0-006132
2089
0006191
20-03
006592
16-68
-008826
385
0-018935
3:35
0-055456
1-24
0-156875
1-1%
0-3583%0
366
0-618936
852

04
GM(0,3)
0001375
269-46
0-001660
128:02
0-002357
65-37
0-003933
3292
907713
14-29
017737
436
047487
325
0144077
3-99
0-442999
940
0-924917
605

5+ 5+
GM(0,2)  GM{L.3)
0000101 0-006814

1064 23-57
0-000292  0-006819
900 2342
0-000843  0-006867
738 2263
0002429 0007224
5719 19-37
0006992  0-09351
423 10-81
0020037 0019398
274 376
056713 0056326
1-49 1:34
0-£54999 Q- 157888
1-33 1-27
(-384807  (-3352883
202 389
0753747 0-594126
187 961

Pre-1957  Pre-1957
GMi0.2)  GM{1.3)
#000374 0003739

2919 141-1%
0-000900 0003762

24:60 140-32
G-002t62  0-003923
022 {34-39
0005191 0004836
16:01 106-41
0-012435  Q-009020
11-97 4853
0029638 0024348
Bl 1614
0069784  0-068429
459 439
0159645  0-164623
2-56 258
0341767 0-316938
3-7% 542
0634141 (-485423
4-71 £7-68

Combined
GM(LY)
G-O0700¢
20-%6
4007004
20-88
4007038
20042
6-007338
1801
6-009336
10:52
019434
3-58
0-057363
29
0-158848
14
0-339975
313
-542964
8-58



Duration
Formula
Age 20
% s.e.
Age 30
% s.e.
Age 40
% s.e.
Age 50
% s.e.
Age 60
% s.e.
Age 70
% s.e.
Age 80
% s.e.
Age 90
% s.e,
Age 100
% s.e.
Age 110
% s.e.

The Graduation of the 1979-82 Moriality Experiences

Table 14.21 Immediate anmuitants, females, amounts

0
GM(0,2)
0-000131
92-71
0-000342
7161
0-000895
54-19
0-002341
39-63
0-006120
27-33
0-015947
17-06
0041224
9-82
0-104386
9-89
0-250772
14-99
0530497
17-32

Table 14.22 Retirement annuities, females

Section
Formula
Age 20
% s.€,
Age 30
% s.e.
Age 40
% s.e.
Age 50
% s.e.
Age 60
% s.e.
Age 70
% s.e.
Age 80
% s.e.
Age 90
% s.e.
Age 100
% s.e.
Age 110
% s.e.

1+ 0
GM(0,2) GM(©0,2)
0-000084 0-000085

10-13 25-13
0-000247 0-000247
8-57 20-94
0-000727 0-000719
703 1693
0-002134 0-002089
5-52 13-10
0-006257 0-006061
4-04 9-45
0-018276 0:017520
2-62 6-07
0-052758 0-030091
143 3-47
0147237 0-138780
1-27 3-46
0-373768 0-352328
1-94 509
0-747250 0717157
1-81 4.85

Deferred
GM(0,2)
0-000195
14-68
0-000443
10-64
0001006
684
0-002281
3.73
0-005169
363
0-011692
6:59
0-026336
10-18
0058768
13:75
0128418
16-88
0-267952
18-67

5+
GM(0,2)
0-000087
11-09
0-000255
9-39
0-000745
77
0-002177
6-05
0-006349
4-43
0-018443
2-87
0-052955
1-56
0-147024
1-34
0:371735
207
0742951
1-96

Combined
GM(1,2)
0-000389
22.20
0-000534
14-48
0-000960
693
0-002203
3.90
0-005831
2:96
0016371
2:.97
0-046575
4-83
0-129729
7:23
0:333667
8-75
0-694940
719

Pre-1957
GM(0,2)
0-000423
29-31
0-000995
24-68
0-002341
20:27
0-005500
16-04
0-012897
11-97
0-030089
8-09
0-069379
4-58
0-155682
2:62
0-328526
392
0-608342
498

Vested
GM(1.,2)
0-004715
37.64
0-004800
35-74
0-005072
31-08
0-005952
2151
0-008793
9.29
0:017926
5-32
0-046889
6-10
0-134839
15-00
0-367421
22:90
0-770207
17-25

101

Combined
GM(0,2)
0-000090
10-40
0-000262
8-80
0-000762
724
0002217
569
0-006437
4-17
0-018616
2
0053210
1.48
0-147087
1:25
0-370565
1-93
(-739985
1-84
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Section
Basis
Formula
Age 20
% s.e.
Age 30
% s.e.
Age 40
% s.c.
Age 50
% s.e.
Age 60
% s.e.
Age 70
% s.e.
Age 80
% s.e.
Age 50
% s.e.
Age 100
% s.e.
Age 110
% s.e.

The Graduation of the 1979-82 Mortality Experiences

Table 14.23 Pensioners and widows, females

Lives
GM(1,3)
0-006606
11-32
0:006608
11-30
0006632
11-G5
0-006906
9-40
0-009055
4-05
0-021133
1-52
0-065465
1-48
0-169280
2-58
0-313671
904
0-421054
1932

Normal
Amounts
GM(1,3)
0-006768

675
0-006768
6-75
0-006772
6:71
0-006866
6-18
0-008151
3-34
0-018165
1-82
0-060719
1-82
0-151883
3-44
0:234961
10-48
0-228110
24-54

Lives
GM(2,2)
0-036562
32-19
0:026664
29-91
0-017975
2861
0-012051
3409
0-012224
36-77
0-025483
18:18
0-065808
565
0-158255
8-33
0:336330
14-87
0-607540
17-47

Early
Amounts
GM(2,2)
0-0146388

4575
0-011688
40-64
0-009270
34.83
0-008309
30-03
0-010950
22-79
0-022403
1£-52
0-054914
6-17
0-135017
1144
0308422
1836
0-603961
20-16

Lives
GM(0,2)
0-000399
22-98
0-000946
18-44
0-002242
14-09
0-005306
9-97
0-012536
626
0-029468
3-99
0-068462
520
0-154772
8.07
0-328796
§0-32
0-611429
9-99

Widows
Amounts
GM(0,2)
0-000178

28-44
0-000481
22.48
0-005298
16-88
0-003497
11-68
0-009405
7-17
00251711
5-00
0066462
7:20
0-169340
10-82
0-393788
12-90
0-740835
10-23



MORTALITY IN 1979-82 OF LIVES ASSURED UNDER
WHOLE-LIFE AND ENDOWMENT ASSURANCES,
ACCORDING TO CAUSE OF DEATH

1. The last report on the mortality of assured lives according to cause of death
related to the years 1975-78 and appeared in C.M.I.R. 5, 37. It was confined to
male lives under whole-life and endowment assurances, as were earlier similar
reports. The present report relates to 1979-82 and includes for the first time the
experience of female lives under the same classes of assurance.

2. The cause-specific central rates of mortality were again calculated for each
of the years of experience by reference to the Home Populations and the
distributions of death by cause in England and Wales from the publication
Mortality Statistics—Cause (Series DH2). These rates were applied to the
exposed to risk for the year in question, adjusted to allow for the proportions of
‘cause unknown’ cases, which arose either because the office was unable to
produce copies of the death certificate, or because consular or foreign certificates
were produced which had no space for the cause of death. The product of the
cause-specific rate and the adjusted exposed to risk gave the expected deaths by
cause, which were calculated for the same age and duration groups as previously.
(In the case of all causes combined, the rates of mortality were multiplied by the
unadjusted exposed to risk to find the expected deaths, since the actual deaths
with which they were to be compared included the ‘cause unknown’ cases.)

3. Causes were coded according to the Ninth Revision of the Manual of the
International Statistical Classification of Diseases, Injuries, and Causes of Death,
which was also used by the Office of Population Censuses and Surveys from 1979
onwards. The cause groups are generally the same as in the last report, although a
number of changes in the code numbers and minor changes in the system of
coding took place in the course of the change from the Eighth Revision used in the
last report, to the Ninth Revision. A sample investigation indicated that the
proportion of cases was trivial where the Ninth Revision would result in a change
in the cause group. In this report respiratory diseases are shown in separate tables
as it was thought that this group might show differences between the respective
experiences of the two sexes, although in the event any such differences do not
appear to be significant, possibly on account of the smallness of the female data.
A further change since the last report is that the subdivision of certain groups of
circulatory diseases, according to whether or not hypertension was mentioned on
the death certificate, has been discontinued.

4. The assured lives experience excludes industrial business and does not, it is
thought, include many members of social classes IV and V. Standardization
Factors (SF) have been calculated by reference to figures for Great Britain
published with the OPCS volume Qccupational Mortality: Decennial Supple-
ment, Series DS, 1979-80 and 1982-83, and these arc shown in Table 11. Two sets
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Table 1. Actual male deaths reported in 1979-82 due to neoplasms, and comparison with deaths expected from these

causes according to national male mortality

150-159 (SF 97)
Mualignant neoplasms
of digestive system

Med. Non-med.

100 100
Duration Agegroup A AJE A AJ/E
0] All ages 12 27 85 40
1-2 All ages 61 59 274 62
3-4 All ages 102 71 368 81
5 and over -44 63 64 359 70
45-59 786 73 2425 74

60-74 1,001 69 1,502 77

75~ 458 68 178 71

Allages 2,308 70 4464 75

190-192 (SF 103)
Malignant neoplasms
of nervous system

Med. Non-med.

100 100
Duration  Agegroup A AJE A AJ/E
0 All ages 6 100 19 39
1-2 All ages g 63 95 97
3-4 All ages 21 108 107 110
5 and over —44 35 99 24% 124
45-59 173 116 496 107

60-74 108 114 155 107

75~ 26 307 3 89

Allages 342 119 903 111

160-165 (SF 91)
Malignant neoplasms
of respiratory system

Med. Non-med.
160 100

A AJE A A/E
21 36 76 28
61 44 265 51
82 42 281 52
4 55 218 58
606 42 2,216 51
1,027 47 1,699 57
427 57 187 65
2,100 47 4,320 54

140-149 and 193-194
{SF 89)

Malignant neoplasms
of oral cavity, pharynx
and endocrine glands

Med. Non-med.
160 100
A AJE A AJE
0 (3 4 20
2 2 15 37
3 28 23 35
5 43 34 55
56 65 123 46
42 52 68 58
13 43 6 53
116 55 231 51

170-175 {SF 105)
Malignant neoplasms
of bone, connective
tissue and skin

Med. Non-med.
100 100

A AJE A AJ/E
1 26 g8 23

3 34 60 87
I 93 69 104
30 115 176 114
80 120 253 108
41 69 70 83
19 78 6 68
179 97 505 105

200-208 (SF101)
Neoplasms of
lymphatic and

haematopoietic tissue

Med. Non-med.
100 100
A A/E A AJE
3 24 2 22
7 24 115 58
25 65 138 72
58 90 el 93
218 89 717 94
233 93 330 97
106 11 37 94
615 93 1445 94

179-189 (SF 101)
Malignant neoplasms of
genito-urinary organs

Med. Non-med.

100 100

A AJE A AJ/E
2 14 21 31
15 45 9 66
29 o4 106 77
18 65 151 93
229 85 634 18
454 85 544 82
405 92 146 90
1,106 87 1,475 82

140-239 (SF 95)

All neoplasms (including
ill-defined and unspecified
sites not included
in the sub-groups)

Med. Non-med.
100 100
A AJE A A/E
49 32 258 33
173 48 1,004 62
298 60 LiT3 71
279 76 1,690 83
2,290 64 7,385 68
3,109 62 4,669 70
1,589 72 612 75
7,237 65 14,356 70

Notes: A = Actual deaths, E=Deaths expected according to 1979-82 national experience of England and Wales (males) calculated from figures
published by the Office of Population Censuses and Surveys. Where A=0 or E< 1 the figure shown in brackets is E calculated to the nearer

integer. SF = Standardization Factor for Social Class.
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and Endowment Assurances, According to Cause of Death 105

of factors are shown, one calculated by taking the ratio between the cause-
specific mortality rate in social classes L, IT and III (Non-Manual) combined and
the corresponding rate in all classes combined, and the other by taking a similar
ratio including figures for social class IIT (Manual) in the numerator. The cause
groups for the Standardization Factors differ slightly in some cases from the
groupings employed in this report, but the Bureau has endeavoured to obtain as
close a correspondence as is possible from the information available. Table 11
also shows similar Standardization Factors for females. As the social classifica-
tion becomes blurred at the higher ages the Standardization Factors are based on
national figures for ages 20-64 for males and ages 20-59 for females. The female
factors are based on classification according to their own or their husband’s
social class.

5. The actual deaths by cause experienced in the whole-life and endowment
assurance data submitted by those offices making cause-of-death returns,
together with the ratios 100 A/E, appear in Tables | to 5 for males and Tables 6 to
10 for females. These tables also show, in the heading of the box for each cause-
group, the appropriate Standardization Factor (SF) applicabie to social classes I,
11, III (Non-Manual} and III (Manual) combined, taken from Table 11, as the
100 A/E ratios should be compared with the SF rather than with 100. Readers
who prefer to use the SF excluding social class III (Manual) should refer to the
appropriate columns of Table 11. The distribution of assured lives by social class
may vary from office to office, and the Bureau has no information about such
distribution.

6. A commentary on the resulis shown in Tables 1 to 10 appears in tabular
form in Table 12 for the male experience and in Table 13 for the female. In the
female experience many of the cells are, as yet, too small to show significant
results.

7. Table 13 also shows a comparison between the 100 A/E ratios for males and
females, but this is not a direct comparison between the two experiences, merely a
‘comparison of comparisons’ where each experience has been compared with the
national experience for the same sex; in other words it compares the total effect of
all forms of selection. Consideration of any ‘all ages’ ratios should bear in mind
that the age distributions between the two sexes may differ, and that the average
duration in the fernale ultimate experience is lower than in the male experience. It
is also thought that the profession would be interested in a direct comparison
between the two sexes, and with this in mind the female experience has also been
analysed by comparing actual deaths with those expected according to the male
cause-specific national mortality rates. The 100 A/E ratios are shown in Tables
14 10 18, and a comparison between the male and female assured lives experiences
by cause is given in Table 19, where it will be seen that the female mortality was
lower wherever there was a significant difference, apart from malignant
neoplasms of bone, connective tissue and skin (including breast) and of the
genito-urinary system (non-medical section only) as well as all neoplasms
combined (non-medical section only); in these cause-groups the females
experienced higher mortality.



Table 2. Actual male deaths reported in 1979-82 from diseases of the circulatory system, and comparison with deaths  —

expected from these causes according to national male mortality =
411-414 (SF 96) 401-405 (SF 87)
410 (SF 98) Other forms of Hypertensive disease 430-438 (SF ¢1)
Acute myocardial infarction ischaemic heart disease not classified elsewhere Cerebrovascular disease
Med. Non-med. Med. MNon-med. Med. Non-med, Med. Non-med. §
100 100 100 £00 100 100 100 00 =
Duration Agegroup A  AJE A AJE A AfE A AJE A AJE A AJE A AJE A AE =
] All ages 46 132 343 49 15 30 90 38 P20 1o 40 4 11 61 37 E
1-2 All ages 136 40 810 55 43 37 241 48 2 17 23 45 17 20 158 47 i
3-4 All ages 202 43 863 57 62 38 238 46 3 18 17 32 38 33 200 59 g
5 and over -44 i54 50 880 56 49 47 312 58 I 8 24 38 45 59 263 62 P
45-59 2,306 62 8,003 70 632 51 2,200 58 47 41 152 44 330 48 1,213 58 %
60-74 3,096 69 4,691 77 777 49 1,285 60 51 31 114 52 763 58 1,004 64 o
75- 1,631 81 678 90 655 60 269 68 82 85 20 56 1,196 81 380 72 :
Allages 7,187 68 14,252 72 2,113 52 4066 59 181 47 310 47 2334 66 2,860 62 I
390-398 and 420429 415-417 and 440-459 390-459 (SF 96) >
(SF 90) (SF 95) All disgases of the %
Other diseases of the heart Other circulatory diseases circulatory system (combined) §
Med. Non-med. Med. Non-med. Med. Non-med. 2
100 100 100 100 100 100 S
Duration  Agegroup A AJE A AJE A AJE A AJE A A[E A AJE B
0 All ages 2 12 22 25 6 39 18 28 74 I8 544 42 :
I2 All ages 9 24 68 39 14 39 41 32 221 35 LD 51 §._
34 All ages 21 42 70 40 16 33 69 52 342 40 1,457 53 :“:"
5and over ~44 21 46 124 47 24 94 83 59 294 51 1,686 56 e
45-59 156 48 490 50 159 355 486 56 3,630 57 12,544 o4 k:.é;
60-74 273 56 369 60 368 60 502 67 5,328 ol 7,965 70
75- 608 81 192 175 462 78 153 72 4,634 77 1,692 77
Allages 1,058 66 1,175 56 1,013 67 1,224 62 13,886 64 23,887 66

Notes: A = Actual deaths, E = Deaths expected according to 1979-82 national experience of England and Wales (males) calculated from figures
published by the Office of Population Censuses and Surveys. $F =Standardization Factor for Social Class.



Table 3. Actual male deaths reported in 1979-82 from diseases of the respiratory system, and comparison with deaths
expected from these causes according to national male mortality

460-478 and 460-486 and
430--486 490-496 500-519 (SF 81} 490-519 (SF 78}
(SF 72) (SF 81) Other All respiratory
Pneumonia Bronchitis respiratory diseases diseases (combined)
Med. Non-med. Med, Non-med. Med. Non-med. Med. Non-med.
100 100 100 100 100 100 10¢ 100
Duration  Agegroup A A/JE A AfE A AfE A AJE A AJE A AJE A AJE A A/E
0 All ages 4 22 17 22 1 4 13 14 1 33 3 18 6 13 33 18
1-2 All ages 5 12 34 22 6 11 18 10 4 57 17 51 15 14 69 18
3-4 All ages 1 20 46 30 s 7 48 25 2 21 16 31 18 13 104 28
5 and over —44 1233 46 22 6 21 32 2 6 80 12 27 24 34 S0 22
45-59 64 24 235 29 90 21 338 27 38 65 82 46 192 26 655 29
60-74 226 33 34 42 265 26 429 35 58 59 90 73 549 31 843 40
75— 851 82 295 53 400 44 161 49 62 65 14 41 1,313 50 470 51

Allages 1,153 44 900 38 61 32 960 32 164 63 198 52 2078 40 2,058 36

Notes: A — Actual deaths, E =Deaths expected according to 1979-82 national experience of England and Wales (males) calculated from figures
published by the Office of Population Censuses and Surveys. SF=Standardization Factor for Social Class.
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Table 4. Actual male deaths reported in 1979-82 due to suicide, accident and violence, and comparison with deaths
expected from these causes according to national male mortality

E800-E807, EB26-E%49.

EB10-E825 (SF 91) E950-E959 and E960-E999 (SF 71) EB00-E999 (SF 82)
Motor vehicle (SF 86) All other accidental All accidental
accidents Suicide and violent causes and violent causes
Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med.
100 100 100 100 [00 100 100 100
Duration Agegroup A AJE A AJE A AJE A AJE A A/E A AJE A AJE A AJE
0 All ages 21 129 181 75 10 59 63 32 17 74 225 82 48 86 469 66
1-2 All ages 33 94 324 75 21 54 152 39 41 79 437 83 95 75 913 68
3-4 All ages 44 94 260 TI 24 47 180 49 47 70 339 70 I 69 779 o4
5 and over -44 63 55 485 62 gl 54 438 46 161 86 914 76 305 68 1,837 63
45-59 130 81 349 68 206 83 475 59 262 84 75 71 598 83 1,539 66
60-74 55 67 67 54 72 100 66 130 8t 159 68 256 75 326 o4
75- i3 42 6 32 12 356 0 (8 o 92 25 59 135 79 3 50
Allages 261 67 907 63 3 7 1,013 53 663 85 1813 73 1,294 77 3,733 o4

Notes: A= Actual deaths, E = Deaths expected according to 1979-82 national experience of England and Wales (males) calculated from figures
published by the Office of Population Censuses and Surveys. Where A=0 or Ex | the figure shown in brackets is E calculaled to the nearer
integer. SF =Standardization Factor for Social Class.
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Table 5. Actual male deaths reported in 1979-82 from miscellaneous causes, and from all causes combined, and
comparison with deaths expected from these causes according to national male mortality

001-139 and 487 {(SF 79) 291, 303, 305 and 571 520-579 excluding 571
Infective and 250 (SF93) (SF 82) Diseases of
parasitic diseases, (SF 92) Cirrhosis of the liver the digestive system
including influenza Diabetes mellitus and/or alcoholism other than cirrhosis
Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med.
160 100 100 100 100 100 100 - 100
Duration Agegroup A AJE A AJE A AE A AJE A AJE A AJE A AJE A A/E
¢ All ages 127 5 18 0 @ 2 8 2 33 15 32 1 9 31 5t
1-2 All ages 7 82 13 23 I 10 8 16 4 28 2% 30 15 60 51 42
3-4 All ages 10 87 32 59 2 15 8 16 3 15 34 35 10 29 46 37
5 and over —44 6 35 42 4l 1 6 12 13 i7 43 84 39 6 17 83 43
45-59 32 39 84 33 17 20 83 32 127 82 250 51 97 44 301 44
60-714 36 50 29 30 39 34 76 53 % 86 110 78 183 57 19% 48
75- 31 68 5 30 65 83 16 35 20 153 5 98 178 64 74 74
Allages 105 48 160 34 122 42 187 36 242 81 449 53 464 54 657 47
590-676 (SF 78) 240-389 and 680-779 All causes
580-589 Other diseases of excluding 250, 291, 303, (SF 92) (including
(SF 88) the genito-urinary 305 and 571 (SF 77) ill-defined causes not
Nephritis system All other specified causes tabulated elsewhere)
Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med.
160 100 100 100 100 100 100 100
Duration Agegroup A A/E A AJE A AJE A AJE A AJ/E A A/E A A/E A A/E
0 All ages 1 34 5 30 0 @ 0 4 25 21 15 189 33 1,505 45
1-2 All ages 1 15 i 33 0 ) 3 17 14 38 66 24 580 44 3,710 56
34 All ages 4 4 10 30 2 37 5 29 22 46 79 31 857 47 3923 59
5 and over 44 7 7 25 44 3 5 3 10 28 33 206 39 1,051 63 6,210 65
45-59 29 55 86 53 13 54 35 48 149 54 428 50 7,591 61 24,528 65

60-74 51 58 8t 75 41 67 43 6l 17 72 217N 10,336 6l 15,196 69
75— 119 93 35 78 1y 97 45 113 249 87 100 98 8836 74 3194 M4
Allages 206 74 227 6l 168 82 126 59 643 68 1011 54 27,814 65 49,128 67

Notes: A= Actual deaths, E = Deaths expected according to 1979-82 national experience of England and Wales (males) calculated from figures
published by the Office of Population Censuses and Surveys. Where A=0 or E<1 the figure shown in brackets is E calculated to the nearer
integer. SF =Standardization Factor for Social Class.
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Table 6. Actual female deaths reported in 1979-82 due to neoplasms, and comparison with deaths expected from these
causes according to national female morrality

Duration

0

1-2

34

5 and over

Duration

0
12

34
5 and over

[50-159 (SF 97)
Malignant
neoplasms of
digestive gystem

Med. Non-med.
100 100
Agegroup A AJE A AJ/E

All ages | 15 11 27
All ages 11 69 48 66
Allages 14 74 40 65

-44 0 (2 29 14

45-59 18 12 113 80
60-74 37 103 49 83
75— 17 97 7 78

All ages 72 89 198 84

190192
(SF 105)
Malignant neoplasms
of nervous system

Med. Non-med.

100 100

Agegroup A A/E A A/E
All ages o (I 3 31
All ages 3 154 12 71
All ages g 2 14 104
~44 l 9% 16 123
45-59 i 82 15 7N
60--74 4 145 6 117
75- (1) 0

All ages 9 117 38 96

160-165
(SF 88)

Malignant neoplasms of

respiratory sysiem

Med. Non-med.
100 160

A A(E A AJE
3 67 I3 45
5 47 41 80
9 68 40 91
2 156 176
7 34 8 72
18 70 22 49
3 65 1 41

o 57 116 66

140-149 and 193194
{SF 93)
Malignant neoplasms of
oral cavity, pharynx
and endocrine glands

Med. Non-med.
100 100

A A/E A AJE
(L (V)] 2 56
0 o (6)
1 81 1 20
0 O 1 29
3 167 4 39
2 98 2 57
(Y ¢
6 124 7 40

170-175 (SF 103)
Malignant neoplasms
of bone, connective
tissue and skin

Med. Non-med.
100 100

A AJE A A/E
0 (8 10 12

9 45 68 46
10 42 97 79
791 9 101
54 125 251 99
25 84 42 78
228 l n
88 100 384 9%

200-208 (SF 101)
Neoplasms of
lymphatic and

haematopoietic tissue

Med. Non-med.
160 {00

A A/E A A/E
o () 4 21
4 95 14 44
2 42 12 48
3 169 20 86
10 162 38 107
3 42 23193
3 119 1 76

19 108 g2 113

179-189
(SF 94)
Malignant neoplasms of
genito-urinary organs

Med. Non-med.
100 100

A AfE A A/E
0 (®) 18 36
6 46 59 68
10 o4 42 58
3073 25 50
22 85 138 93
18 77 34 82
6 106 2 68
49 83 199 82

140-239

(SF 98) All neoplasms
{including ill-defined
and unspecified sites not
included in the sub-groups)

Med. Non-med.
100 100
A AfE A A/E
5 17 65 76
44 6l 264 60

50 58 62 72
9 97 202 87
120 90 671 87

114 83 192 81
33 90 13 59
291 87 1,678 86

Notes: A= Actual deaths, E = Deaths expected according to 1979-82 national experience of England and Wales (females) caiculated from figures
published by the Office of Population Censuses and Surveys. Where A =0 or E < | the figure shown in brackets is E calculated to the nearer

integer. SF = Standardization Factor for Sccial Class.
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Table 7. Actual female deaths reported in 1979-82 from diseases of the circulatory system, and comparison with deaths
expected from these causes according to national female mortality

410 411-414 401-405 430-438
(SF 83) (SF 81) (SF 82) (SF 88)
Acute Other forms of Hypertensive disease Cerebrovascular
myocardial infarction ischaemic heart disease not classifted elsewhere disease
Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med.
100 100 100 100 100 100 100 100
Duration Agegroup A AJE A A/E A AE A AJE A AJE A AJE A AJE A AJE
0 All ages 7 58 27 56 0 (5 4 22 o0 (D I 26 3 33 21 48
1-2 All ages 9 34 42 49 I 1o 11 5 1 56 4 60 g 39 33 50
3-4 All ages 10 31 25 34 2 16 16 59 1 48 4 71 0 42 39 sl
5 and over —44 1 58 9 47 1 (D 0 (8 0 (0 0 (2) g 287 28 83
45-59 15 350 83 50 3 28 23 39 1 47 6 49 7 33 84 70
60-74 30 43 79 71 6 24 23 60 1 24 5 76 27 63 41 63
75~ 27 58 16 68 12 42 7 50 3 83 1 55 52 89 26 91
Allages 73 49 187 59 22 4 53 4 5 50 2 53 94 75 179 72
390-459
390-398 and 420-429 415-417 and 440-459 (SF 34)
(SF 81) (SF 85) All diseases of the
Other diseases of the heart Qther circulatory diseases circulatory system (combined)
Med. Non-med. Med, Non-med. Med. Non-med.
100 100 100 100 100 100
Duration Agepgroup A A/E A A/E A A/E A A/E A AJE A AfE
0 All ages 1 28 2 11 0 (3) 9 65 I 33 64 44
1-2 All ages 4 48 9 27 2 32 10 42 25 34 114 44
3-4 All ages 1 10 5 18 0 ™ 11 35 24 27 100 46
5 and over 44 1 82 9 61 0 () 6 58 11 148 52 59
45-59 4 43 15 28 4 61 11 29 34 42 piop) 50
60-74 5 30 12 45 5 38 15 73 74 43 175 65
75— 31 100 13 88 18 96 9 99 143 77 72 78
All ages 41 70 49 45 27 69 41 53 262 59 521 58

Notes: A== Actual deaths, E = Deaths expected according to 1979-82 national experience of England and Wales (females) calculated from figures
published by the Office of Population Censuses and Surveys. Where A=0 or E< 1 the figure shown in brackets is E calculated 1o the nearer
integer. SF = Standardization Factor for Social Class.

YDA f0 ISRDTY 01 SUWPIOIIY SIIUDINSSY TUAWMOPUST pun

{18!



Table 8. Actual female deaths reported in 197982 from diseases of the respiratory system, and comparison with deaths
expected from these causes according to national female mortality

460-478 and 460-486 and
480486 490-496 500-519 490-519 (SF 72)
{SF 68) (SF 76) (SF 72) Other All respiratory
Preumonia Bronchitis respiratory diseases diseases (combined)
Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med.
100 100 100 100 100 100 100 100
Duration Agegroup A A/E A A/E A AJE A AE A AE A AE A A[E A AE
0 Allages 0 (4) 5 30 1 38 1 6 0 (0 4 (25 1 14 10 27
1-2 All ages 1 1 5 17 0 6) 8 27 1 99 0 (6) 2 12 13 20
34 Allages 4 36 6 25 1 14 4 16 o ) 2 45 5 25 12 23
5 and over 44 0 (D 7 51 o (N 2 18 0 (0 3o 0 @ 12 43
45-59 1 14 12 30 1 10 9 17 0 () 6 78 2 11 27 27
60-74 & 33 10 38 6 42 9 38 1 51 3 94 13 38 22 41
75- 30 58 6 25 0 ()] 3 84 0 @ 2 189 30 49 11 38
All ages 37 48 3s 34 7 22 23 25 [ ¥ i4 94 45 39 72 34

Notes: A = Actual deaths, E= Deaths expected according to 1979 -82 national experience of England and Wules (females) calculated from figures
published by the Office of Population Censuses and Surveys. Where A =0 or E< ! the figure shown in brackets is E caiculated to the nearer
integer. SF = Standardization Factor for Social Class.
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Table 9. Actual female deaths reported in 1979-82 due to suicide, accident and violence, and comparison with deaths
expected from these causes according to national female mortality

E800-E807, E826-E949,

ES810-E825 and E960-E999 E800-E999
{SF 85) E950-E959 (SF 66) (SF 74)
Motor vehicle (SF 7T} All other accidental All accidental
accidents Suicide and violent causes and violent causes
Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med.
160 100 100 100 100 100 100 100
Duration Agegroup A  AJ/E A AJE A AJE A A/E A A/E A A/E A AJ/E A A/E
0 All ages 1 (1) 14 80 0 (@ i3 55 5 233 26 85 6 129 53 M
1-2 Allages 2 98 25 90 5 136 28 70 6 119 40 78 13 121 93 78
3-4 Allages 4 192 16 83 1 25 20 64 4 74 19 49 g 79 85 62
5and over -44 3 214 20 95 2 74 22 62 5 157 39 90 10 138 31 81
45-59 3 126 15 104 4 67 45 123 14 215 54 137 21 141 114 126
60-74 ] 57 3 98 2 66 5 90 g 157 1 127 11 111 19 10
75- 0 (4)) 1 ()] 1 (O 0 (0) 2 38 5 192 3 48 6 192
All ages 7 114 39 100 9 74 72 93 29 144 109 1le 45 117 220 104

Notes: A= Actual deaths, E = Deaths expected according to 1979-82 national experience of England and Wales (females) calculated from figures
published by the Office of Population Censuses and Surveys. Where A=0 or E <1 the figure shown in brackets is E calculated to the nearer
integer. SF = Standardization Factor for Social Class.
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Table 10. Actual female deaths reported in 1979-82 from miscellaneous causes, and from all causes combined, and

comparison with deaths expected from these causes according 1o national female mortality

001-139 and 487

520-579 excluding 571

{SF 87) Infective 250 291, 303, 305 and 571 (SF 79) Diseases of

and parasitic diseases, {SF 78) (SF 85) Cirrhosis of the the digestive system

including infiuenza Diabetes mellitus liver and/or alcoholism other than cirrhosis
Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med.
100 100 100 100 100 100 100 100
Duration  Age group A AJE A AJE A A/E A A/E A AJE A A/E A AJE A AJE
0 Allages 0 (0) 0 (5 0 {1 [ )] 2. 2 23 1 49 4 3t
I-2 Allages 1 85 5 55 0 (2) 2 23 0 2 4 27 3 63 12 54
34 Allages 2 150 5 N 0 2) 1 14 0 2 K 4 72 6 33
5 and over -44 0 (0) 5 18 0 {0} 1 24 0 M 5 51 2 (1) 1 9
45-59 2 111 9 83 1 42 4 30 4 95 24 97 2 34 26 77
60-74 1 55 P32 0 (C)] 3 44 6 208 3 56 5 51 5 32
75- 0 (1 I () 0 ()] 0 () 0 O 0 © 7 M 6 124
Allages 3 55 16 77 1 10 8 3 10 121 32 8 16 6! 38 58

240-389 and 680-779
excluding All causes
580-589 590-676 (SF 75) 250, 291, 303, 305 (SF 88) (including

(SF 79) Other diseases of the and 571 (SF 79) All ill-defined causes not

Nephritis genito-urinary system other specified causes tabulated elsewhere)
Med. Non-med. Med. Non-med. Med. Neon-med. Med. Non-med.
GO 160 100 100 100 100 100 100
Duration  Age group A AJE A AE A A/E A A/E A A/E A AJE A AJE A A/E
0 Allages 0 (1) 0 @ 2 (1 0 (6 1 29 4 12 32 38 213 37
1-2 Allages 0 (I} 2 29 0 () 0 (10 5 64 18 31 99 51 550 54
34 Allages | 6! 4 T 0 ()] i 13 2 22 15 34 100 44 473 57
5 and over 44 0 (O 2 5 0 () 6 72 2 65 2% 70 49 114 423 79
45-59 | 58 4 41 0 {h 0 (8 4 40 26 45 24 74 L1475
60-74 2 74 0 @» 0 2) 1 34 11 86 14 67 253 63 460 73
75~ 3 94 1 65 2 105 0 (D 23 188 3 50 274 83 128 79
Allages 6 76 T 36 2 36 7 35 40 105 72 57 780 75 2,185 75
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Notes: A = Actual deaths, E = Deaths expected according to 1979-82 national experience of England and Wales (females) calculated from figures
published by the Office of Population Censuses and Surveys. Where A=0 or E< 1 the figure shown in brackets is E calculated to the nearer
integer. SF =Standardization Factor for Social Class.



and Endowment Assurances, According to Cause of Death
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Table 11. Factors for standardizing national mortality rates ( Great Britain 1979-
80 and 1982-83) according to social class

100 x death rate for classes shown

death rate for all classes combined

Cause Group

Malignant neoplasms, digestive

Malignant neoplasms, respiratory
Malignant neoplasms, connective tissue ete.
Malignant neoplasms, genito-urinary
Malignant neoplasms, nervous system
Malignant neoplasms, other sites
Neoplasms, lymphatic etc.

All neoplasms, combined

Acute myocardial infarction
Other ischaemic heart disease
Hypertensive disease
Cerebrovascular disease
Other diseases of the heart
Other circulatory diseases

All circuiatory diseases, combined
Pneumonia

Bronchitis
Other respiratory diseases

All respiratory diseases, combined

Motor vehicle accidents

Suicide

Other accidents and violence

All accidental and violent causes, combined

Infective and parasitic diseases
Diabetes mellitus

Cirrhosis of the liver

Other digestive discases
Nephritis and nephrosis

Other genito-urinary diseases
All other diseases

All causes combined

Classes I, 1T,
111 (NM},
and 11T (M)
combined

males

97
91
105
101
103
89
101

95

98
96
87
91
90
95

96

72
81
81

78

91
86
K2

82

9
92
93
82
88
78
77

Classes I, Classes L, 1
Il and 111 (NM)
{11 (NM) and III (M)
combined combined
males females

aged 20-64 aged 20-64 aged 20-59
85 97
65 88

108 103
93 94
104 105
78 93
98 100
80 98
88 83
84 81
72 82
76 88
81 81
89 85
85 84
56 68
57 76
61 72
57 72
77 85
85 7
57 66
72 74
71 83
85 78
97 85
71 79
77 79
75 75
72 80
80 88

92

Classes 1,
IT and
I (NM)
combined
females
aged 20-59
91
69
105
87
102
S0
98

92

62
61
38
74
66
72

66

33
58
36

37

97
89
68

82

71
63
84
65
70
57
74

80



Table 12. Summary of the results for males shown in Tables 1 to 5, and comparison of cause of death experience with

(n
Cause group
1.C.D. Codes
(see Tables 1-5
for descriptions)

150159
160-165
17¢-175
179-189
190192
140-149 + 193194
200-208

140-239

410

411-414

401-405

430438
390-398 + 420429
415-417 4+ 440 459

390-459
480-486
490496
460-478 + 500-519

460-486+-490-519

@

Comparison

wi

Med.

| e | "o | ZlmzzeT

=

th all causes
combined

Non-med.

oI T ICITIICT

i ol ol sl

(3)

that of 1975-78

Apparent duration of

initial selection

Med.

juuvwe bven ] e v L] Vel ~w

th

(years} with
Non-med. Med.
3 —
1 —
1 H
1 —
1 J—
5 —
1 —
5 —
5 L
3 .
5 H
3 _
5 —_
3 —_
3 —
— H

l

@)

Comparison

1975-78
Non-med.

Tz =

s
Comparison with
Standardization
Factor (Classes I, 11,

{11 (NM) and HI (M))
Mcd.,  Non-med.
L L
L L
L L
H H
L L
L L
L L
L L
L L
L L
L L
L L
L I.
L L
L L
L L
L. L
L L

(6y*
Comparison with
Standardization
Factor {Classes
I IT and I (NM))

Med. Non-med.
L L
L L
L L
H H
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
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Table 12 (continued)

(D ) G
Cause group (2)* {3) Comparison with Comparnison with
1.C.1>. Codes Comparison Apparent duration of (4* Standardization Standardization
(see Tables 1-5 with all causes initial selection Comparison Factor (Classes I, I, Factor (Classes
for descriptions) combined (years) with 1975-78 HI(NM)and ITT(M)) 1, 1T and II (NM))
Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med.

E810-825 —_ — 0 0 L L L L — ——
E950-959 o L — 3 e — L L L L
E800-807 4 826-949

+960-999 H H — 0 — L — H H H
E800-999 H — 0 0 — L L L — —
00E-139+487 L L — — — L L L L L
250 L L — 5 — — L L L L
2914303+ 305+ 574 B L 5 5 L L L L L L
520-579 except 571 L L —— 0 —_ —_ L L L 1
580-589 — —_ — 5 H — L L — L
590—676 H — — 5 H -— — — — —
240-389 4+ 680-779
except 250, 291, 303, L 5 5 — — L L L L

305, 51

All combined — — 5 5 H H L L L L

® In these columns ‘“H” or *L' indicates that the 1979-82 mortality expetienced {as measured by the ratio 100 A/E) for a particular cause-group
was in general either significantly higher (H) or significantly lower {L) than the criterion indicated in the relevant heading. If neither of the letters
H or L appears the comparison in question indicates no significant difference. A dash in Columan 3 indicates that the select experience was too
small for the effect of initial selection to be assessed.
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(n
Cause group
LC.D. Codes
(see Tables 6-10
for descriptions)

150-159
160-165
170-175
179-189
190-192
[40- 1494 193-194
200-208

140-239

410

4i1-4i4

401 -405

430 438

390-398 + 420429
415-4174-440-459

390459

Table 13. Summary of the results for females shown in Tables 6 to 10

2
Comparison
with all causes
combined
Med. Non-med.

— H
-— H
H H
L L
L —
L L

3
Apparent

duration of
initial selection

Med.

(years)
Non-med.

| — |

o]

Cohe

Comparison with
Standardization
Factor (Classes

I, 11, HI (NM)

and 1il (M))
Med. Non-med.
L L
— L
L L
L L
L L
L L

5)*

Comparison with
Standardization
Factor (Classes

1, If and [11 (NM))

Med

N ol

j

Non-med.

©*

Comparison

Med.

[ oz |

with male
experience

Non-med.

il les

r
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Table 13 (continued)

4)*
()] 3 Compatison with 5)*
Cause group 2)* Apparent Standardization Comparison with ©)*
1.C.D. Codes Comparison duration of Factor (Classes Standardization Comparison
(see Tables 6-10 with all causes initial selection I, H, HI (NM) Factor (Classes with male
for descriptions) combined (years) and 111 (M)) I, II and TII (NM)) experience
Med. Non-med. Med. Non-med. Med., Non-med. Med Non-med. Med. Non-med.
480-436 L L — — — — — — - —
490-496 L L — — L L — — - —
460-478 + 500-519 — — — e — — — — — -
460—486-+ 490-519 L L — — — — — — — —
E810-825 —_— —_ — — — — — — e H
E950-959 — — — 1 — — — — — —
E800-807 + 826-949)
+960-999) H H — — H H H H H H
E800-999 H H — 5 H H H H H H
001-139 4437 — — — — — —_ — — — —
250 L L — — - — — — — —
291 +303+3054+ 571 — — — 5 — — — — — —
520-579 except 571 — — —_ — — — — — — —
580-589 — — — — — — - — — —
590-676 — — — —_ — e — — — —
240-389 + 680-779
except 250, 291, } — — 5 1 — — —_ — H —
303, 305, 571
All combined e — 5 5 L L — L H H

¢ In these columns ‘H’ or ‘L’ indicates that the 1979-82 mortality experienced (as measured by the ratio 100 A/E) for a particular cause-group
was in general either significantly higher (H) or significantly lower (L) than the criterion indicated in the relevant heading (but see text with
reference to comparison with male experience). If neither of the letters H or L appears the comparison in question indicates no significant
difference. A dash in column 3 indicates that the select experience was too small for the effect of initial selection to be assessed.

yivag fO asnw)) o} Bu_rp.tooaV ‘SIIUDINSS Y QUMM OPUT pup

6l1



Table 14. Actual female deaths reported in 1979-82 due to neoplasms, and comparison with deaths expected from these
causes according to national MALE mortality

150-159
Malignant neoplasms
of digestive system

Med. Non-med.
100 100
Duration Agegroup A A/E A AJE
0 All ages | 8 It 16
1-2 All ages 11 41 48 41
34 All ages 14 43 40 40
5 and over -44 0 4) 29 72
45-59 18 43 113 49
60-74 37 56 49 45
75~ 17 65 7 51
All ages 72 53 198 50
190-192
Malignant neoplasms
of nervous system
Med. Non-med.
100 100
Duration Agegroup A A/E A A/E
0 Allages 0 (L 3 22
1-2 All ages 3 103 12 50
34 All ages € (3) 14 73
5 and over 44 i 72 i6 94
45-59 3 53 15 45
60-74 4 94 6 77
75~ i (@) L 0)
All ages 9 77 38 65

160165
Malignant neoplasms
of respiratory system

Med. Non-med.
100 100

A AJE A AJE
3 19 13 16
5 14 41 29
9 20 40 32
2 77 1 g
7 12 82 26
18 18 22 13
3 Pl 1 7
30 16 116 22

140-149 and 193-194
Malignant neoplasms of
oral cavity, pharynx
and endocrine glands

Med. Non-med.
100 100

A  AJ/E A A[E
0 (1 2 33

4] () 0 (1)
1 46 i il
0 0 1 20
3 88 4 2i
2 55 2 31
1 84 ¢ (1}
6 69 7 23

170-175 Malignant
neoplasms of bone,
connective tissue and skin

Med. Non-med.
H0 100

A AE A AfE
0 10 101

9 474 68 405
0 476 97 747
7 673 90 669

54 1,908 251 1,501
25 940 42 913
20 1)
88 1,172 384 1,088
200-208
Neoplasms of
lymphatic and

haematopoietic
tissue

Med. Non-med.
100 100

A A/E A AJE
0 3) 4 14
4 62 14 29
2 27 12 31
3 15 pii] 57
i0 106 38 70
3 27 23 12
3 73 ! 47

19 70 82 74

179-189
Malignant neoplasms of
genito-urinary organs

Med. Non-med.
100 100
A AJE A AE

04 18 85
6 61 59 16l
0 % 42 137
3270 25 (74
2209 138 239
18 74 34 9]
6 34 2 68
49 92 199 168

140-239 All
neoplasms (including ill-
defined and unspecified

sites not included
in the sub-groups)

Med. Non-med.
100 100
A AJE A AJE

5 12 65 27
44 47 264 62
50 45 22 73
19 137 W02 120
120 86 671 86
L4 5t 192 52

38 45 13 29
291 63 1078 79

Notes: A= Actual deaths, E=Deaths expected according to 1979 -82 national experience of England and Wales {MALES) caiculated from
figures published by the Office of Population Censuses and Surveys. Where A =0 or E< the figure shown in brackets is E calculated to the

nearer integer.
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Table 15. Actual female deaths reported in 1979-82 from diseases of the circulatory system, and comparison with
deaths expected from these causes according to national MALE mortality

410 411-414 401-405 430-418
Acute myocardial Other forms of Hypertensive disease not Cerebrovascular
infarction ischaemic heart disease classified elsewhere disease
Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med.
100 100 100 100 100 100 100 100
Duration Agegroup A AJE A AJE A AJE A AJE A AJE A A/E A A/E A A/E
0 All ages 7 19 27 12 o (14 4 5 0o 1 13 3 26 21 41
1-2 All ages 2 10 42 11 1 3 11 8 1 2 4 29 8 31 g 42
3-4 All ages 10 10 25 g 2 5 6 14 1 27 4 35 10 33 39 52
S and over 44 I 9 9 7 1 27 0 4D ()] ¢ (5 8 277 28 80
45-59 IS 10 83 10 3 6 23 8 1 23 6 24 7 26 g4 57
60-74 30 15 79 24 6 8 23 20 1 14 5 41 27 46 41 46
75 27 M4 16 39 12 27 7 31 3 78 1 51 52 86 26 86
Allages 73 17 187 14 22 13 83 12 5 3 12 27 94 63 179 59
390-459
415-417 and 440-459 All diseases
390-398 and 420-429 Other of the circulatory
Other diseases of the heart circulatory diseases system {combined)
Med. Non-med. Med. Non-med. Med. Non-med.
100 100 100 100 100 100
Duration  Age group A AJ/E A A/E A A/E A A/E A AJE A A/E
0 All ages i 22 2 8 0 (5 9 44 11 15 64 i6
1-2 All ages 4 37 9 20 2 18 10 28 25 15 114 16
34 All ages 1 8 5 13 0 (13 11 36 24 12 100 17
5 and over -44 1 56 9 40 0o 6 5l 11 53 52 22
45-59 4 32 15 21 4 35 11 18 34 14 222 16
60-74 5 23 12 35 5 18 15 36 74 19 175 28
75- i1 96 13 83 18 73 9 73 143 58 72 58
All ages 41 60 49 34 27 42 41 32 262 29 521 22

Notes: A= Actual deaths, E=Deaths expected according to 1979-82 national experience of England and Wales (MALES) calculated from
figures published by the Office of Population Censuses and Surveys. Where A=0 or E< ! the figure shown in brackets is E calculated to the
nearer integer.
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Table 16. Actual female deaths reported in 1979-82 from diseases of the respiratory system, and comparison with
deaths expected from these causes according to national MALE mortality

460-486 and 490-519

430-486 490-496 460-478 and 500-519 All respiratory
Prneumonia Bronchitis Other respiratory discases diseases (combined)

Med. Nen-med. Med. Non-med. Med. Non-med. Med. Non-med.

100 100 100 100 100 100 100 160

Duration Agegroup A AJE A AJ/E A AJE A AJE A AJ/E A A/E A AfE A AJE
i} Allages 0 (7) 5 21 1 13 1 3 0 (D 4 80 { 7 10 17
1-2 Allages | 7 5 12 0 (17 g8 15 tosl 0 9 2 6 1313
34 Altages 4 23 6 17 1 5 4 9 0 @ 2 29 5 12 12 14
5 and over -44 0 (1) 7 40 0 (1 2 14 0 3 77 0 3 12 34
45-59 1 10 12 21 1 6 9 10 0 6 47 2 7 27 17
60-74 6 20 10 23 6 13 9 13 [ 22 3 44 13 16 22 18

75 0 42 6 18 0 (36) 3016 0 @ 2102 300 27 i 20

All ages 37 32 35 23 7 7 23 12 | 9 14 55 45 20 72 19

Notes: A — Actual deaths, E=Deaths expected according to 1979-82 national experience of England and Wales (MALES) calculated from
figures published hy the Office of Population Censuses and Surveys. Where A=0 or Ex | the figure shown in the brackets is E calculated 1o the
nearer integer.
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Table 17. Actual female deaths reported in 1979-82 due 1o suicide, accident and violence, and comparison with deaths
expecied from these causes according to national MALE mortality

E300-E807, E826-E949,

E810-E825 and E960-E999 E800-E%99
Motor E950-E959 All other accidental All accidental

vehicle accidents Suicide and violent causes and violent causes
Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med.
100 100 100 100 100 100 100 100
Duration Agegroup A A/E A AJE A A/E A A/E A AJE A AJE A A/E A A/E
0 Allages 1 33 14 21 0 3 13 24 5 115 26 34 6 58 53 27
1-2 Allages 2 31 25 24 5 W 28 3 6 59 40 32 13 55 93 29
34 Allages 4 65 16 23 1 3 20 29 4 39 19 20 9 38 55 24
§ and over -44 3 39 20 25 2 31 22 25 5 62 39 34 10 51 81 29
45-59 3 51 15 42 4 42 45 78 14 119 54 76 21 77 114 69
60-74 1 28 3 45 2 45 5 61 8 11l 11 87 11 73 19 &9
75~ 0 (N 1 (48] 1 (1) 0 ()] 2 39 5 200 3 42 6 169
Alages 7 45 39 32 9 43 72 47 29 %0 109 54 45 65 220 46

Notes: A= Actual deaths, E=Deaths expected according to 1979-82 national experience of England and Wales (MALES) calculated from
figures published by the Office of Population Censuses and Surveys. Where A=0 or E< | the figure shown in brackets is E calculated to the
nearer integer.
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Table 18. Actual female deaths reported in 1979-82 from miscellaneous causes, and from all causes combined, and
comparison with deaths expected from these causes according to national MALE mortality

001-13% and 487 291, 303, 305 520-579 excluding 571
Infective and and 571 Diseases of

parasitic diseases, 250 Cirrhosis of the the digestive system
including influenza Diabetes mellitus liver and/for alcoholism other than cirthosis

Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med.

100 100 100 100 100 100 100 100

Duration  Agegroup A AJ/E A AJE A  A/E A AJE A AJE A AJE A AJE A AE
0 Allages 0 (1) 0 (8 [} I ) 2 168 2 15 1 34 4 22
-2 Altages |1 52 5 36 0 (2 2 15 [ER K] 4 17 3 45 12 38
34 All ages 2 %0 5 46 0 (3 1 9 0 (3 3 15 4 51 6 23
5and over -4 0 (t) 5 56 0 (I 1 13 0 5 28 2 153 1 6
45-49 2 65 9 50 1 0 4 21 4 67 24 69 2 4 26 54

60-74 1 31 1 19 0 & 3 38 6 148 340 5 35 5 22

75- 0 (2) [ 0 3 0o @@ [ ()] 0 (0 7 62 6 106

All ages 3 34 16 48 1 8 8 22 10 84 2 53 16 45 33 41

590-676 240-389 and

Other 680-779 excluding 250, All causes (including

580-589 diseases of the 291, 303, 305 and 571 ill-defined causes not
Nephritis genilo-urinary system All other specified causes tabulated elsewhere)

Med. Non-med. Med. Non-med. Med. Non-med. Med. Non-med.

100 100 100 100 100 100 100 100

Duration Agegroup A A/E A A/E A A/E A A/E A AfE A AJE A AJE A AJE
0 Allages © (1 0 {5 2 () 0 (3 r27 4 10 32 21 213 21
1.2 Allages 0 ) 2 M4 6 O 0 (5 5 58 18 27 99 29 550 32
34 All ages 1 43 4 58 0 1 27 2 21 15 30 e 25 473 34
5 and over -44 0 ()} 2 41 0 (0 6 213 2 57 2 60 49 75 423 51
45-5% 1 49 4 35 0 (I 0 (3 4 38 26 43 204 43 1,174 44

60-14 2 51 0 © 0 (3) 1 25 11 8l 14 64 253 34 460 38

75- 3 55 1 38 2 41 0 (2 23 193 3 sl 274 36 128 52

Allages 6 51 7 28 2 23 7 49 40 101 72 52 780 44 2,185 44

Notes: A =Actual deaths, E = Deaths expected according 1o 1979-82 national experience of England and Wales (MALES) calculated from
figures published by the Office of Population Censuses and Surveys. Where A =0 or E<1 the figure shown in brackets is E calculated to the
nearer integer.
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and Endowment Assurances, According to Cause of Death

125

Table 19. Comparison of the results for females shown in Tables 14 ta 18, with those
Jfor males in Tables I to 5, both based on the national cause-specific mortality rates

Sfor males

8]
Cause Group L.C.D. codes
{see Tables 14-18 for descriptions)

150-159
160-165
170-175
179-189
190-192
140-149 4+ 193-194
200-208

140-239

4£0

411-414

401-405

430-438

390-398 +- 420429
415-417+440-459
390-459

4B0-486
490-496
460-478 + 500-519
460-486 + 490-519

E810-825
E950-959
EB00-807 + 826-949 4-960-999

E800-999

001-139+487

250

291 +303+305+571

520-579 except 571

580-589

590-676

240-389 + 680-779 except 250, 291, 303, 305, 571

All combined

@

Indication as to whether female mortality
amongst assured lives was significantly
higher (H) or significantly lower (L) than

Med.

| | mee

el o] L] e

-

male mortality

Non-med.
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