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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 present- 
ing this, the thirteenth number of its Reports. This number contains a variety 
of reports relating both to the mortality investigations and to the PHI 
investigations. 

The routine report on the Mortality of Assured Lives, Pensioners and Annui- 
tants for 1983-86 was published in C.M.I .R.  11 in 1991. The first report in this 
number of C.M.I .R.  updates that report, by comparing the experience with the 
new mortality tables, The "80" Series Tables, which were first published in 
C.M.I .R.  10. 

The "80" Series Tables have also been published in a printed volume with 
that title, and in the Standard Tables Programme, a computer program for 
use on PCs, which has replaced the former system of publishing extensive mone- 
tary functions in printed volumes. Many actuaries are already making use of the 
Standard Tables Programme. Others who wish to find out more about it can 
apply to the Secretariat of the Bureau for information. 

The second paper in this number of C.M.I.R. is a routine report on the 
Mortality of Assured Lives for 1983-86 according to Cause of Death. This con- 
tinues to identify certain causes of death that seem to be successfully eliminated 
by medical underwriting of new policies, and also shows the differences between 
the causes of death among assured lives and among the general population. 

The third paper presents graduated mortality tables that form a supplement 
to the "80" Series, based on the Combined Pensioners Experience 1979-82, that 
is including both pensioners who retire at or after their normal retirement date 
and those who retire before their normal retirement date. It is hoped that this 
table will find certain uses, but potential users are warned that it is not appro- 
priate for every purpose. 

In previous reports the Committee has often shown a way in which a recent 
standard table can be adjusted to approximate to current experience. This has 
been done in a comprehensive way for all the mortality experiences for 1983- 
86, and what have been styled "mini-graduations" are presented in the next 
paper in this number. 

An important investigation by the Bureau into the mortality experience of 
smokers and non-smokers, as defined by life offices at the time policies are 
effected, commenced in 1988. After two year's data had been collected the 
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Committee felt that the results were of sufficient interest to present them 
immediately, before waiting until the data to the end of the quadrennium 
(1990) was also available. The results for 1988 and 1989 confirm what was 
known from American studies, that the mortality rates of smokers are approxi- 
mately double those of non-smokers. It will be interesting to see whether this 
continues as the investigation continues. 

From time to time the Committee is asked how the mortality experience of 
individual offices varies around the average for all offices. After the 1924-29 
investigation, tables of "light" and "heavy" mortality, constructed by putting 
together the data from selected offices, were published. It is difficult to find a way 
to let people know the inter-office variation, without releasing information that is 
confidential to individual offices. A method of doing this has now been devised, 
and the results are presented in the paper entitled "Inter-Office Comparisons". 

In its large report published in C.M.I.R. 12. "The Analysis of Permanent 
Health Insurance Data", the PHI Sub-Committee presented certain methods 
of calculation that could be applied whatever the mathematical formulae for 
representing forces of recovery and of mortality among those claiming sickness 
benefits under PHI policies. In fact the formulae used were such that analytical 
methods of integration are possible, and these are presented in the next paper in 
this number. There are advantages in being able to do certain calculations 
exactly, without resorting to approximation. 

A report as large as the one that appeared in C.M.I .R.  12 is unlikely to be 
entirely free of errors, and the Errata to that report appear next. 

Finally, an Index to the first thirteen numbers of C.M.I.  Reports has been 
prepared. 

I should like to take the opportunity to thank Raymond Hayward for his 
many years of work as Secretary of the PHI Sub-Committee. His place as 
Secretary of that Sub-Committee and as Assistant Secretary of the Bureau 
has been taken by Peter McGurk, hut Raymond continues to give us his 
assistance and advice as a member of the PHI Sub-Committee. 

Others who have retired from the Committees of the Bureau are Bernard 
Brindley and lain Lumsden, who have served on the Executive Committee, 
and Alan Jefferies who has served on the PHI Sub-Committee for some 
years. I thank all of them for their services. 

I should like to welcome also John Lockyer and Ralph Garden to the Execu- 
tive Committee. John Lockyer has been Chairman of the AIDS Working Party 
of the Institute of Actuaries, which has now been transformed into the AIDS 
Sub-Committee of the Bureau. We welcome him and the members of his Sub- 
committee. Ralph Garden has served on the PHI Sub-committee for several 
years. 



Finally, 1 should like to pay tribute to the work of a former employee of the 
Bureau, Miss Kitty Hicks, who served the Bureau from 1961 to 1975. She died 
in 1992 in her 90th year. 

August, 1993 A. D. Wilkie 
Chairman, Executive Committee 
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T H E  M O R T A L I T Y  O F  A S S U R E D  L I V E S ,  P E N S I O N E R S  
A N D  A N N U I T A N T S  

E X P E R I E N C E  F O R  1 9 8 3 - 8 6 :  U P D A T E  

The main report on the mortality experiences for the quadrennium 1983-86 was 
published in 1990 in C.M.I .R.  11. In that report the standard tables used for the 
calculation of the expected deaths and the ratios 100A/E were the latest such 
tables available at that time. These were for male assured lives the A1967-70 
table, for female assured lives the FA1975-78 table, for pensioners the 
PA(90) table and for retirement annuitants and immediate annuitants the 
a(90) table. The experience of female assured lives was also compared using 
the A1967-70 table minus four years. 

It was noted in the report in C.M.I .R.  11 that a new set of standard tables of 
mortality, based on the 1979-82 experiences, was in course of preparation and 
that a comparison of the mortality experience of 1983-86 with that expected 
using the new standard tables would form the subject of a separate report to 
appear in a later number of C.M.I .R. .  The standard tables were duly published 
as the "80" series and the comparisons have now been completed. The results 
are contained in the tables which make up the bulk of this report. For each 
investigation the actual deaths are shown, together with the statistic IOOA/E 
for both the appropriate new table and the old table which it replaces. Com- 
parisons for female assured lives using the A1967-70 table minus four years 
are not shown. Keen observers will note that for pensioners and relicts of pen- 
sioners the actual deaths and the ratios 100A/E on the old bases differ mar- 
ginally from those shown in C.M.I.R. 11. The reason for this is two-fold; a 
small amount of additional data was received which has been included while 
a revised data vetting procedure has resulted in the exclusion of a certain 
amount of data at very high ages. 

The new tables for pensioners, widows and annuitants were published in the 
form of a base table, appropriate to the year 1980, together with a formula for 
projection factors to allow for future improvements in mortality. This allows 
rates for any future year, based on the projections, to be calculated. For com- 
parison purposes for these groups the Executive Committee has decided to 
use the projected rates for the calendar year 2010. There is room for debate 
as to which is the most appropriate year to use; however, the essential point 
is that, whichever year is chosen, it provides a constant standard by which 
secular changes can be measured. For pensioners, the ratios 100A/E are also 
shown for each year of the quadrennium using the projected rates for the 
year under investigation. 

Part of the value of the regular reports of the Bureau lies in the study of trends 
from quadrennium to quadrennium. The tables in this report form a bridge 
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between the series published using the old comparison bases and those to be 
published using the new; it is hoped that by this means any disruption caused 
by the change in bases can be minimised. The table numbers used are broadly 
the same as those for the corresponding tables in C.M.I.R.11, which publica- 
tion also included a detailed commentary on the results. No further commen- 
tary is included in this volume. 



Experience for 1983-86: Update 3 

A S S U R E D  L I V E S ,  P E N S I O N E R S  A N D  A N N U I T A N T S  E X P E R I E N C E  
1 9 8 3 - 8 6  

L i s t  of t a b l e s  

Investigation Table number 

Permanent (whole life and cndowment) assurances written in the UK, males 1.1.1 - 1.1.3 
Permanent (whole life and endowment) assurances written in the UK, females 1.2.1 - 1.2.3 
Temporary assurances 1.3.1 - 1.3.2 
Linked contracts written in the UK 1.4.1 - 1.4.2 
Joint life first death assurances 1.5.1 - 1.5.2 
Guaranteed acceptance assurances 1.6.1 - 1.6.2 
Minimum evidence assurances 1.7.1 - 1.7.2 
Permanent (whole life and endowment) assurances written in the Republic of 
Ireland 2.1.1 - 2.1.2 
Linked contracts written in the Republic of Ireland 2.2.1 - 2.2.2 
Pensioners 3.1.1 -3.1.5 
Relicts of pensioners 32.1 - 3.2.2 
Retirement annuitants 3.3.1 - 3.3.2 
Immediate annuitants 3.4.1 - 3.4.3 
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Table 1 . 1 . 1  Permanent (whole life and endowment) assurances, males, 1983-86, 
medical and non-medical combined: actual deaths and ratios of actual deaths to 

those expected using the A1967-70 table and the AM80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths A 1967-70 AM80 

Duration 0 
-20 

21-25 

All ages 

Duration I 
-20 

21-25 
26-30 
31-35 
3 H O  
41-45 
46-50 
51-55 
5- 
6 1 4 5  
66-70 
71- 

All ages 
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Table 1 . 1  . l .  (continued). 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths A 1967-70 AM80 

Durations 2 and over 
-20 

21-25 
26-30 
31-35 
36-40 
41-45 

56-60 
61-65 
6&70 
71-75 
76-80 
81-85 
8 6 9 0  
91-95 
96100 
101- 

All ages 

Note: a proportion of the data received for this investigation is returned with a combined medical 
code. The figures in Table 1.1.1 are, therefore, greater than the sum of the corresponding figures 
for Table 1.1.2 and Table 1.1.3. 
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Table 1.1.2 Permanent (whole life and endowment) assurances, males, 198S86, 
medical data: actual deaths and ratios of actual deaths to those expected using 

the A1967-70 table and the AM80 table. 

Age group l00 AjE by l00 A/E by 
(nearest ages) Actual deaths A1967-70 AM80 

Duration 0 
-20 

21-25 

All ages 

Duration I 
-20 

21-25 
2 6 3 0  
31-35 
36-40 
4 1 4 5  
4 6 5 0  
51-55 
56-50 
6 1 4 5  
66-70 
71- 

All ages 



Experience for 198346: Update 

Table 1.1.2. (continued). 

Age group l00 A/£ by l00 A/£ by 
(nearest ages) Actual deaths A 1967-70 AM80 

Durations 2 and over 
-20 

21-25 
26-30 
31-35 
3 M 0  
41-45 
46-50 
51-55 
5&60 
6145  
6670  
71-75 
7680  
81-85 
86-90 
91-95 

All ages 
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Table 1.1.3 Permanent (whole life and endowment) assurances, males, 1983-86, 
non-medical data: actual deaths and ratios of actual deaths to those expected 

using the A1967-70 table and the AM80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths A1967-70 AM80 

Duration 0 
2 0  

21-25 

3 6 4 0  
4 1 4 5  
4 6 5 0  
51-55 
5 U O  
61-65 
66-70 
71- 

All ages 

Duration 1 
-20 

All ages 
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Table 1.1.3. (continued). 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths A 1967-70 AM80 

Durations 2 and over 
-20 

21-25 
2 6 3 0  
31-35 
36-40 
4 1 4 5  
4 6 5 0  
51-55 
56-60 
6 1 4 5  
66-70 
71-75 
76-80 
8 1 4 5  
86-90 
91-95 
96100 
101- 

All ages 
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Table 1.2.1 Permanent (whole life and endowment) assurances, females, 1983-86, 
medical and non-medical combined: actual deaths and ratios of actual deaths to 

those expected using the FA1975-78 table and the AF8O table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths FA197S78 AF80 

Duration 0 
-25 15 44 48 

2 6 3 5  51 88 124 
36-45 73 71 86 
4 6 5 5  97 M) 65 
56-65 I l l  80 93 
6 6  135 116 166 

All ages 482 79 95 

Duration 1 
-25 30 105 98 

2 6 3 5  49 80 87 
3 6 4 5  99 87 86 
4 6 5 5  181 96 83 
5 M 5  162 96 78 
6 6  141 108 89 

All ages 662 96 84 

Durations 2 and over 
-20 7 66 M) 

21-25 60 78 85 
2 6 3 0  125 69 90 
31-35 24 1 68 88 
36-40 459 71 90 
4 1 4 5  625 79 96 
4 6 5 0  993 90 105 
51-55 1,291 81 92 
56-60 1,473 80 88 
6 1 4 5  1,214 85 92 
6 6 7 0  554 72 77 
71-75 463 75 79 
7 6 8 0  404 77 83 
81-85 307 98 109 
8 6 9 0  212 112 134 
91- 143 75 104 

All ages 8,571 81 92 

Note: a proportion of the data received for this investigation is returned with a combined medical 
code. The figures in Table 1.2.1 are, therefore, greater than the sum of the corresponding figures 
for Table 1.2.2 and Table 1.23. 
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Table 1.2.2 Permanent (whole life and endowment) assurances, females, 1983-86, 
medical data: actual deaths and ratios of actual deaths to those expected using 

the FA1975-78 table and the AFBO table. 

Age poup l00 A/E by l00 A/E by 
(nearest ages) Actual deaths FA1975-78 AF80 

Duration 0 

All ages 

Duration I 

All ages 

Durations 2 and over 
-30 

31-35 
3&40 
4 1 4 5  
4 6 5 0  
51-55 
5f-60 
6 1 4 5  
6 6 7 0  
71-75 
76-80 
81-85 
86-90 
91- 

All ages 
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Table 1.2.3 Permanent (whole life and endowment) assurances, females, 1983-86, 
non-medical data: actual deaths and ratios of actual deaths to those expected 

using the FA1975-78 table and the AF80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths FA1975-78 AF80 

Duration 0 

All ages 

Duration I 

All ages 

Durations 2 and over 
-20 

21-25 
26-30 
31-35 
36-40 
4 1 4 5  
46-50 
51-55 
56-60 
6 1 4 5  
66-70 
71-75 
76-80 
81-85 
86-90 
91- 

All ages 
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Table 1.3.1 Level and decreasing temporary assurances combined, males, 198?-86, 
medical and non-medical combined: actual deaths and ratios of actual deaths to 

those expected using the A1967-70(5) table and the TM80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths A1967-70(5) TM80 

Duration 0 

-30 
31-45 
46-60 
61- 

All ages 

Durations 1-4 

31-35 
3 6 4 0  
4 1 4 5  
4 6 5 0  
51-55 
56-60 
61-65 
6 6  

All ages 

Durations 5 and over 
-30 

All ages 
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Table 1.3.2 Level and decreasing temporary assurances combined, females, 
1983-86, medical and non-medical combined: actual deaths and ratios of 
actual deaths to those expected using the FA1975-78 table and the AF80 table. 

Age 5 0 ~ ~  l00 A/E by lW A/E by 
(nearest ages) Actual deaths FA1975-78 AF80 

Duration 0 

All ages 

Durations 1-4 
3 0  

3 1 4 5  
46-60 
61- 

All ages 

Durations 5 and over 
-45 

4 w  
61- 

All ages 
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Table 1.4.1 Linked contracts of life assurance, males, 1983-86, medical and 
non-medical combined: actual deaths and ratios of actual deaths to those 

expected using the A1967-70 table and the AM80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths A 1967-70 AM80 

Duration 0 
-30 

3 1 4 5  
46-60 
61-75 
7 6  

All ages 

Duration 1 
-30 

31-45 
4 f 4 0  

All ages 

Durations 2 and over 
-20 

21-25 
2 6 3 0  

4 1 4 5  
4 6 5 0  
51-55 
5 6 6 0  
61-65 
66-70 
71-75 
7 6 8 0  
81-85 
86-90 
91- 

All ages 
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Table 1 . 4 . 2  Linked contracts of life assurance, females, 1983-86, medical and 
non-medical combined: actual deaths and ratios of actual deaths to those 

expected using the FA1975-78 table and the AF80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual dealha FA1975-78 AF80 

Duration 0 
-30 

3 1 4 5  
4 6 6 0  
61-75 
76- 

All ages 

Duration 1 
-30 

3 1 4 5  
46-60 
61-75 
7 6  

All ages 

Durations 2 and over 
-30 

31-35 
36-40 
4 1 4 5  
4 6 5 0  
51-55 
5 m  
6 1 4 5  
6 6 7 0  
71-75 
76-80 
81-85 
8 6 9 0  
91- 

All ages 
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Table 1.5.1 Joint life first death assurances written on one male life and one 
female life, 1983-86, medical and non-medical combined: actual male deaths 
and ratios of actual male deaths to those expected using the A1967-70 table 

and the AM80 table. 

Age group l00 A/E by l00 AjE by 
(nearest ages) Actual deaths A1967-70 AM80 

Duration 0 
-30 

31-35 
3 M 0  
4 1 4 5  
46-50 
51-55 
5 M 0  
61- 

All ages 

Duration I 
-30 

31-35 
36-40 
4 1 4 5  
46-50 
51-55 
5&60 
61- 

All ages 

Durations 2 and over 
-30 

31-35 
3 w  
41-45 
4 6 5 0  
51-55 
5 w  
6 1 4 5  
6 6 7 0  
71- 

All ages 



18 The Mortalily of Assured Lives, Pensioners and Annuitants 

Table 1.5.2 Joint life first death assurances written on one male life and one 
female life, 1983-86, medical and non-medical combined: actual female deaths 
and ratios of actual female deaths to those expected using the FA1975-78 table 

and the AF80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths FA1975-78 AF80 

Duration 0 
3 0  

3 1 4 5  
4MO 
61- 

AU ages 

Duration I 
3 0  

3 1 4 5  
4MO 
61- 

All ages 

Duratians 2 and over 
-30 

31-35 
3 6 4 0  
4 1 4 5  
4 6 5 0  

All ages 
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Table 1.6.1 Guaranteed acceptance assurances, males, 1983-86: actual deaths 
and ratios of actual deaths to those expected using the A1967-70 table and 
the AM80 table. At durations 0 and l comparisons using both the select and 

the ultimate rates are shown. 

lOOA/E lOOA/E lOOA/E l00AiE 
Age group A 1967-70 A1967-70 AM80 AM80 
(nearest ages) Actual deaths Select Ultimate Selecl Ultimate 

Duration 0 
-30 16 

31-40 28 
41-50 25 
51-60 13 
61- 2 1 

All ages 84 

Duration 1 
-30 16 

3 1 4 0  37 
41-50 47 
5 1 4 0  19 
61- 3 

All ages 122 

Durations 2 and over 
-30 18 

31-35 18 
3 6 4 0  15 
41-45 32 
46-50 44 
51-55 37 
5 6 6 0  16 
61- 5 

All ages 185 
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Table 1.6.2 Guaranteed acceptance assurances, females, 1983-86: actual deaths 
and ratios of actual deaths to those expected using the FA1975-78 table and the 
AF80 table. At durations 0 and 1 comparisons using both the select and the 

ultimate rates are shown. 

100A/E IOOA/E IOOA/E IOOA/E 
Age group FA1975-78 FA1975-78 AF80 AF80 
(nearest ages) Actual deaths Select Ultimate Select Ultimate 

-- 

Duration 0 

All ages I 5 168 101 205 123 

Duration I 
All ages 25 167 1 1 1  161 134 

Durations 2 and over 

All ages 29 
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Table 1.7.la Mininlum evidence assurances written on one life only, males, 
1983-86: actual deaths and ratios of actual deaths to those expected using the 

A1967-70 table and the AM80 table. 

Age group ICQ A/E by l00 A/E by 
(nearest ages) Actual deaths A1967-70 AM80 

Duration 0 
-25 

26-30 
31-35 
3 w  
41-45 
46-50 
51- 

All ages 

Duration 1 
-25 

26-30 
31-35 
3640  
4145 
46-50 
51- 

All ages 
Durations 2 and over 

-30 
3 1-40 
41-50 
5140 
61- 

All ages 
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Table I . i . .b  Minimum evidence assurances written on one male life and one 
female life, 1983-86: actual male deaths and ratios of actual male deaths to 

those expected using the A1967-70 table and the AM80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths A1967-70 AM80 

Duration 0 
2 5  

2 6 3 0  
31-35 
3 w  
4 1 4 5  
4 6 5 0  
5 1- 
All ages 

Duration 1 
-25 

2 6 3 0  
31-35 
3WO 
41-45 
4 6 5 0  
51- 
All ages 

Durations 2 and over 
3 0  

31-40 
41-50 
51- 

All ages 
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Table 1.7.2a Minimum evidence assurances written on one life only, females, 
1983-86: actual deaths and ratios of actual death$ to those expected using the 

FA1975-78 table and thc AFUO table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths FA 1975-78 AF80 

Duration 0 

All ages 

Duration l 

All ages 

Durations 2 and over 

All ages 2 

Table 1.7.2b Minimum evidence assurances written on one male life and one 
female life, 1983-86: actual female deaths and ratios of actual female deaths 

to those expected using the FA1975-78 table and the AFUO table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths FA1975-78 AF80 

Duration 0 
-30 

3 1 4 0  
41-50 
51- 

All ages 

Duration I 
-30 

31-40 
41-50 
51- 

All ages 

Durations 2 and over 

AI1 ages 
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Tahk 21.13 Permanent (whole life and endowment) assurances, pol~cies issued 
in the Re~ubl lc  o f  Ireland. males 1983-86. medical and non-medical combined: 
actual deaths and ratios of actual deaths to those expected using the A1967-70 

table and the AM80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths A1967-70 AM80 

Duration 0 

All ages 

Duration I 

All ages 

Durations 2 and over 
-25 

2630  
31-35 
36-40 
41-45 
4650  
51-55 
5&6G 
6145 
6670 
71-75 
76-80 
81-85 
86-90 
91- 

All ages 
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Table 2.1 . lb  Permanent (whole life and endowment) assurances, policies issued 
in the Republic of Ireland, males 1983-86, medically examined: actual deaths 
and ratios of actual deaths to those expected using the A1967-70 table and 

the AM80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths A1967-70 AM80 

Duration 0 

All ages 

Duration I 

All ages 

Durations 2 and over 
-30 

31-35 
36-40 
4 1 4 5  
4 6 5 0  
51-55 
56-60 
6 1 4 5  
6 6 7 0  
71-75 
76-80 
81-85 
86-90 
91- 

All ages 
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Table 2.1. lc Permanent (whole life and endowment) assurances, policies issued 
in the Republic of Ireland, males 1983-86, non-medical data: actual deaths and 
ratios of actual deaths to those expected using the A1967-70 table and the 

AM80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths A1967-70 AM80 

Duration 0 

All ages 

Duration 1 

All ages 

Durations 2 and over 
-25 

26-30 
31-35 
3 6 4 0  
41-45 
46-50 
51-55 
5 6 6 0  
6 1 4 5  
66-70 
71-75 
76-80 
81-85 
86- 

All ages 
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Table 2.1.2 Permanent (whole life and endowment) assurances, policies issued 
in the Republic of Ireland, females, 1983-86, medical and non-medical com- 
bined: actual deaths and ratios of actual deaths to those expected using the 

FA1975-78 table and the AF80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths FA1975-78 AF80 

Duration 0 

All ages 

Duration 1 

All ages 

Durations 2 and over 
-30 

31-35 
36-40 
41-45 
46-50 
51-55 
5MO 
6 1 4 5  

76- 

All ages 
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Table 2.2.1 Linked contracts of life assurance, policies issued in the Republic of 
Ireland, males, 1983-86, medical and non-medical combined: actual deaths and 
ratios of actual deaths to those expected using the A1967-70 table and the 

AM80 table. 

Age group lOil AJE by 100 AJE by 
(nearest ages) Actual deaths A1967-70 AM80 

Duration 0 
3 0  

31-40 

All ages 

Duration I 
-30 

31-40 
41-50 
5 1 4  
61- 

All ages 

Durations 2 and over 

31-35 
3-0 
41-48 
4 6 5 0  
51-55 
5 m  
6 1 4 5  
6 6  

All ages 



Experience for 1983-86: Update 

Table 2.2.2 Linked contracts of life assurance, policies issued in the Republic of 
Ireland, females, 1983-86, medical and non-medical combined: actual deaths 
and ratios of actual deaths to those expected using the FA1975-78 table and 

the AF80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths FA1975-78 AF80 

Duration 0 

All ages 13 

Duration 1 

All ages 32 

Durations 2 and over 
-30 13 

31-45 27 
4 W  78 
61- 25 

All ages 143 
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Table 3.1.la Pensioners who retired at or after the normal age, 1983-86, 
males,'lives': actual deaths and ratios of actual deaths to those expected using 
the PA(90) table for males and the PMABO table projected rates for calendar 

year 2010. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths PA(90) males PMA80C10 

4 0  68 107 248 
6 1 4 5  996 91 175 
66-70 11,725 94 156 
71-75 21,736 101 145 
76-80 23.294 107 137 
81-85 17,233 111 130 
86-90 6,720 109 123 
91- 2,089 101 111 

All ages 83,861 104 138 

Table 3.1. l b  Pensioners who retired before the normal age, 1983-86, males, 
'lives': actual deaths and ratios of actual deaths to those expected using the 
PA(90) table for males and the PMA80 table projected rates for calendar year 

2010. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths PA(90) males PMA80CIO 

All ages 



Experience for 198346: Update 3 1 

Table 3 .1 .1~  Pensioners normal, late and early retirements combined, 1983-86, 
males, 'lives': actual deaths and ratios of actual deaths to those expected using 
the PA(90) table for males and the PMA80 table projected rates for calendar 

year 2010. 

Age group l00 AjE by l00 A/E by 
(nearest ages) Actual deaths PA(90) males PMA80CIO 

-55 
5 6 4  
6145 
6670  
71-75 
76-80 
81-85 
86-90 
91- 

All ages 

Table 3.1.2a Pensioners who retired at or after the normal age, 1983-86, males, 
'amounts': actual deaths and ratios of actual deaths to those expected using the 
PA(90) table for males and the PMABO table projected rates for calendar year 

2010. 

Age group Actual deaths l00 A/E by l00 A/E by 
(nearest ages) (£000 p) PA(90) males PMA80CIO 

4 0  
6145 
66-70 
71-75 
76-80 
81-85 
66-90 
91- 

All ages 
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Table 3.1.2b Pensioners who retired before the normal age, 1983-86, males, 
'amounts': actual deaths and ratios of actual deaths to those expected using 
the PA(90) table for males and the PMA8O table projected rates for calendar 

year 2010. 

Age group Actual deaths l00 A/E by l00 A/E by 
(nearest ages) ( f 0 0 W  PA(90) males PMA80C10 

-55 
5 6 6 0  
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91- 

All ages 

Table 3 .1 .2~  Pensioners normal, late and early retirements combined, 1983-86, 
males, 'amounts': actual deaths and ratios of actual deaths to those expected 
using the PA(90) table for males and the PMA80 table projected rates for calen- 

dar year 2010. 

Age group Actual deaths l00 A/E by l00 A/E by 
(nearest ages) ( f w p a )  PA(90) males PMABOCIO 

-55 
5 6 6 0  
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91- 

All ages 
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Table 3.1.3a Pensioners who retired at or after the normal age, 1983-86, 
females, 'lives': actual deaths and ratios of actual deaths to those expected 
using the PA(90) table for females and the PFABO table projected rates for 

calendar year 2010. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths PA(90) females PFA80CIO 

4 0  
61-65 
66-70 
71-75 
76-80 
81-85 
KG90 
91- 

All ages 

Table 3.1.3b Pensioners who retired before the normal age, 1983-86, females, 
'lives': actual deaths and ratios of actual deaths to those expected using the 
PA(90) table for females and the PFA80 table projected rates for calendar 

year 2010. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths PA(90) females PFA80CIO 

-55 
5MO 
6 1 4 5  
66-70 
71-75 
76-80 
81-85 
86-90 
91- 

All ages 
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Table 3.1.3~ Pensioners normal, late and early retirements combined, 1983-86, 
females, 'lives': actual deaths and ratios of actual deaths to those expected using 
the PA(90) table for females and the PFA80 table projected rates for calendar 

year 2010. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths PA(90) females PFA8OCIO 

-55 
5 w  
6145  
66-70 
71-75 
7-0 
81-85 
86-90 
91- 

All ages 

Table 3.1.4a Pensioners who retired at or after the normal age, 1983-86, 
females, 'amounts': actual deaths and ratios of actual deaths to those expected 
using the PA(90) table for females and the PFA80 table projected rates for 

calendar year 2010. 

Age group Actual deaths l00 A/E by l00 A/E by 
(nearest ages) (f000pa) PA(90) females PFA80CIO 

All ages 
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Table 3.1.4b Pensioners who retired before the normal age, 1983-86, females, 
'amounts': actual deaths and ratios of actual deaths to those expected using 
the PA(90) table for females and the PFASO table projected rates for calendar 

year 2010. 

Age group Actual deaths l00 A/E by l00 A/E by 
(nearest ages) (f000pa) PA(90) females PFA80C10 

-55 
56-60 
6 1 4 5  
6 6 7 0  
71-75 
7 6 8 0  
81-85 
8 6 9 0  
91- 
All ages 

Table 3 .1 .4~  Pensioners normal, late and early retirements combined, 1983-86, 
females, 'amounts': actual deaths and ratios of actual deaths to those expected 
using the PA(90) table for females and the PFA80 table projected rates for 

calendar year 2010. 

Age group Actual deaths l00 A/E by l00 A/E by 
(nearest ages) (f000pa) PA(90) females PFA80CIO 

All ages 
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Table 3.1.5a Pensioners who retired at or after the normal age, males, 1983-86: 
actual deaths for individual years, on the basis of 'amounts', expressed as a per- 
centage of those expected using the projected rates for the year from the PMABO 

table. 

A s  gaup 
(nearest ages) 1983 1984 1985 1986 

60 
61-65 
6 6 7 0  
71-75 
7 6 8 0  
81-85 
86-90 
91- 

All ages 

Table 3.1.5b Pensioners who retired at or after the normal age, females, 1983-86: 
actual deaths for individual years, on the basis of 'amounts', expressed as a 
percentage of those expected using the projected rates for the year from the 

PFA80 table. 

Age WUP 
(nearest ages) 1983 1984 1985 1986 

-60 
6 1 4 5  
66-70 
71-75 
7 6 8 0  
81-85 
8 6 9 0  
91- 

All ages 



Experience for 198346: Updure 37 

Table 3.2.la Widows 1983-86, 'lives': actual deaths and ratios of actual deaths 
to those expected using the PA(90) table for females and the projected rates for 

calendar year 2010 from the PFA8O table and the WA8O table. 

Age group IOOAIE by IOOAIE by lOOA/E by 
(nearesl ages) Actual deaths PA(90) females PFA80CIO WA80CIO 

-55 
5 k 5 0  
6 1 4 5  
6 6 7 0  
71-75 
76-80 
81-85 
8 6 9 0  
91- 

All ages 

Table 3.2.lb Widows, 1983-86, 'amounts': actual deaths and ratios of actual 
deaths to those expected using the PA(90) table for females and the projected 
rates for the calendar year 2010 from the PFA8O table and the WA80 table. 

Age group Actual deaths 100A/E by IOOA/E by IOOA/E by 
(nearest ages) (f000pa) PA(90) females PFA80CIO WA8OCIO 

All ages 
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Table 3.2.2a Widowers, 1983-86, 'lives': actual deaths and ratios of actual 
deaths to those expected using the PA(90) table for males and the PMA8O 

table projected rates for calendar year 2010. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths PA(90) males PMA80C10 

All ages 

Table 3.2.2b Widowers, 1983-86, 'amounts': actual deaths and ratios of actual 
deaths to those expected using the PA(90) table for males and the PMARO table 

projected rates for calendar year 2010. 

Age group Actual deaths l00 A/E by l00 A/E by 
(nearest ages) (£000 p.a.) PA(90) males PMA80ClO 

4 5  
6675 
76-85 
86- 

All ages 
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Table 3.3.la Retirement annuity policies in deferment, 1983-86, males: actual 
deaths and ratios of actual deaths to those expected using the ultimate rates 

from the A1967-70 table and the AM80 table. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths A1967-70 ull AM80 ull 

-25 
26-30 
31-35 
3 H O  
4 1 4 5  
46-50 
51-55 
5-0 
61-65 
66-70 
71-75 
76- 

All ages 

Table 3.3. l b Retirement annuities in course of payment, 1983-86, males: actual 
deaths and ratios of actual deaths to those expected using the ultimate section of 
the a(90) table for males and the IM80 table projected rates for calendar year 

2010. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths a(90) males ult IM80C10 ult 

5 5  
5 M O  
61-65 
66-70 
71-75 
76-80 
81-85 
8 6 9 0  
91- 

All ages 
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Table 3.3.1~ Retirement annuity policies in deferment and in payment com- 
bined, 1983-86, males: actual deaths and ratios of actual deaths to those 
expected using the ultimate section of the a(90) table for males and the IM8O 

table projected rates for calendar year 2010. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths a(90) males ult IM80CIO ult 

All ages 

Table 3.3.2a Retirement annuity policies in deferment, 1983-86, females: actual 
deaths and ratios of actual deaths to those expected using the ultimate rates 

from the FA1975-78 table and the AF80 table. 

Age group l00 A/E by 1133 A/E by 
(nearest ages) Actual deaths FA1975-78 ult AF80 ult 

-30 
31-35 
36-40 
4 1 4 5  
46-50 
51-55 
56-60 
6 1 4 5  
66-70 
71-75 
76- 

All ages 
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Table 3.3.2b Retirement annuities in course of payment, 1983-86, females: 
actual deaths and ratios of actual deaths to those expected using the ultimate 
rates from the a(90) table for females and the IF80 table projected rates for 

calendar year 2010. 

Age group 100 A/E by l00 A/E by 
(nearest ages) Actual deaths a(90) females ult IF80CIO ult 

All ages 

Table 3.3.2~ Retirement annuity policies, in deferment and in payment com- 
bined, 1983-86, females: actual deaths and ratios of actual deaths to those 
expected using the ultimate section of the a(90) table for females and the 

IF80 table projected rates for calendar year 2010. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths a(90) females ull 1F80CIO ult 

All ages 
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Table 3.4.la Immediate annuitants, 1983-86, males, 'lives': actual deaths and 
ratios of actual deaths to those expected using the a(90) table for males and 

the IM80 table projected rates for calendar year 2010. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths a(90) males IM80CIO 

Duration 0 
7 0  

71-80 
81- 

All ages 

Duradonr I and over 
4 0  

6 1 4 5  
66-70 
71-75 
76-80 
81-85 
8 6 9 0  
91-95 
96- 

All ages 
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Table 3.4.lb Immediate annuitants, 1983-86, males, 'amounts': actual deaths 
and ratios of actual deaths to those expected using the a(90) table for males 

and the IM80 table projected rates for calendar year 2010. 

Age group Actual deaths l00 AjE by l00 AjE by 
(nearest ages) (f000 pa) a(90) males IM80C10 

Duration 0 
-70 

71-80 
8 1- 

All ages 

Dvrations 1 and over 
-60 

61-65 
6 6 7 0  
71-75 
7 6 8 0  
81-85 
86-90 
91-95 
9 6  

All ages 
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Table 3.4.2a Immediate annuitants, 1983-86, females, 'lives': actual deaths and 
ratios of actual deaths to those expected using the a(Y0) table for females and the 

IF80 table projected rates for calendar year 2010. 

Age group l00 A/E by l00 A/E by 
(nearest ages) Actual deaths a(90) females IF80CIO 

Duration 0 
-70 

71-80 
8& 

All ages 

Durations 1 and over 
4 0  

6 1 4 5  
66-70 
71-75 
7-0 
81-85 
8 6 9 0  
91-95 
9 6  

All ages 
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Table 3.4.2b Immediate annuitants, 1983-86, females, 'amounts': actual deaths 
and ratios of actual deaths to those expected using the a(90) table for females 

and the IF80 table projected rates for calendar year 2010. 

Age group Actual deaths l00 A/E by l00 A/E by 
(nearest ages) (£000 pa) a(90) females IF80CIO 

Duration 0 
-70 

71-80 
81- 

All ages 

Durations I and ovel 
4 0  

61-65 
66-70 
71-75 
7 6 8 0  
81-85 
86-90 
91-95 
9& 

All ages 
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Table 3.4.3a Immediate annuitants, males, 1983-86, durations I and over; 
actual deaths for individual years, on the basis of 'lives', expressed as a percen- 
tage of those expected using the projected rates for the year from the IM80 

table. 

Age group 
(nearest ages) 1983 1984 1985 1986 

All ages 

Table 3.4.3b Immediate annuitants, females, 1983-86, durations 1 and over; 
actual deaths for individual years, on the basis of 'lives', expressed as a percen- 
tage of those expected using the projected rates for the year from the IF80 table. 

Age group 
(nearest ages) 1983 1984 1985 1986 

4 0  
6145 
66-70 
71-75 
76-80 
8145  
8 6 9 0  
91-95 
9 6  

All ages 
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M O R T A L I T Y  I N  1 9 8 3 - 8 6  O F  L I V E S  A S S U R E D  U N D E R  
P E R M A N E N T  ( W H O L E  L I F E  A N D  E N D O W M E N T )  

A S S U R A N C E S ,  A C C O R D I N G  T O  C A U S E  O F  D E A T H  

T H E last report on the mortality of lives assured under permanent (whole life 
and endowment) assurances according to cause of death related to the years 
1979-82 and appeared in C.M.I.R. 9,103. The present report relates to 1983-86. 

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 distribu- 
tions of deaths 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 proportion of cases where the 
cause was unknown, either because the office was unable to produce copies of 
the death certificate, or because consular or foreign certificates were produced 
which did not show the cause of death. The product of the cause-specific rate 
and the adjusted exposed to risk gave the expected deaths by cause. 

Causes were coded according to the Ninth Revision of the Manual of the Inter- 
national Statistical Classification of Diseases, Injuries, and Causes of Death, 
which was also used by the Office of Population Censuses and Surveys over 
the years in question. 

The assured lives experience excludes industrial business, and probably does 
not include many members of social classes IV and V. Standardization Factors 
(SF) have been calculated by reference to the OPCS volume Occupational Mor- 
tality: Decennial Supplement, Series DS, 19794'0 and 19824'3, and these were 
published in C.M.I.R. 9, 115; for ease of comparison they are repeated in Table 
11 of this report. Two sets of factors are shown, one calculated by taking the 
ratio between the cause-specific mortality rate in social classes I, I1 and 111 
(Non-Manual) combined, and the corresponding rate in all classes combined, 
and the other by taking a similar ratio including figures for social class 111 
(Manual) in the numerator. The cause groups from the Occupational Mortality 
oublication differed sliehtlv in some cases from the erouoines emoloved in these - .  . -  . <  
reports. The Standardization Factors were based on national figures for ages 
20-64 (males) and 20-59 (females) as the social classification becomes blurred 
at higher ages. 

The actual deaths by cause experienced by those offices making cause-of- 
death returns, together with the ratios 100A/E, are shown in Tables I to 5 for 
males and Tables 6 to 10 for females. These tables also show, for each cause- 
group, the SF applicable to social classes, I, 11, 111 (Non-Manual) and I11 
(Manual) combined, as the 100A/E ratios should be compared with the SF 
rather than with 100. Readers who prefer to use the SF excluding social class 
111 (Manual) should refer to Table 11. The distribution of assured lives by 
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social class may vary from office to office, but the Bureau collects no informa- 
tion about this distribution. 

In the report on the 1979-82 experience a comparison between male and 
female assured lives was attempted by tabulating 100A/E for females with the 
expected deaths based on the male cause-specific mortality rates. This compar- 
ison has not been repeated. 

Commentaries on the results shown in Tables 1 to 10 appear in tabular form 
in Tables 12 (males) and 13 (females). The H/L results are to some degree sub- 
jective. Broadly, the difference between 100 A/E for the sub-group and 100 A/E 
for all causes combined is deemed significant if it is more than 200 +A, where 
A is the actual deaths for the sub group. No comparison is made where the sub- 
group contains fewer than 10 deaths. Tables I to 10, 12 and 13 all show results 
for medical and non-medical business separately. Tables 14 (males) and 15 
(females) give an all age summary (separately for durations W and 5 and 
over) for each cause group with medical and non-medical business combined. 



Assurances, According to Cause of Death 

Tables 1 to 15 follow on pages 50 to 75 inclusive 



Table 1. Permanent assurances, males, cause of death experience 1983-86: actual deaths due to neoplasms, and g 
comparison with deaths expected from these causes according to national male mortality. 

~~~~p~~-p 

15&159 (SF 97) 160-165 (SF 91) 176175 (SF 105) 179-189 (SF 101) 
Malignant neoplasms Malignant neoplasms Malignant neoplasms of bone, Malignant neoplasms of 
of digestive system 

t of respiratory system connective tissue and skin genita-urinary organs < ... 
M ed Non-med Med Non-med Med Non-med Med Non-med g G 

Duration Age group A 100 A 100 A 100 A 100 A 100 A LOO A 100 A 100 S 
A/E A/E A/E A/E A/E A/E A/E A/E 5 

0 All ages 12 30 99 44 18 34 86 33 0 (3) 14 47 1 6 20 
28 g 1-2 All ages 56 69 306 64 49 46 285 51 3 56 38 M 12 37 108 71 

3 4  All ages 76 80 406 81 57 46 345 59 6 90 64 108 22 60 105 67 
5 and over -44 70 93 407 75 26 50 208 57 22 113 156 100 10 55 119 84 

45-59 635 74 2540 75 445 42 2W7 49 75 108 276 97 165 71 678 75 5 
-74 938 72 1767 76 822 43 1913 56 65 115 107 103 445 83 695 80 h 
75- 526 75 240 82 404 53 224 67 24 84 1 1  95 510 102 159 78 2 
All ages 2169 74 4954 76 1697 45 4352 53 186 107 550 99 1130 88 1651 78 5 

;e 



Table I. (continued) 

l W 1 9 2  (SF 103) 146-149& 193-194 (SF 89) 200-208 (SF 101) 140-239 (SF 95) 
Malignant neoplasms Malignant neoplasms Neoplasms of All neoplasms (including 

ofnervous system of oral cavity, pharynx lymphatic and ill-defined and unspecified 
and endocrine glands haematopoietic tissue sites not included 

in the sub-groups) 

Med Non-med Med Nan-med Med Non-med Med Non-med $ 
f 

Duration Agegroup A 100 A 100 A 100 A 1W.l A 100 A 100 A 100 A l00 2 
A/E A/E A/E A/E A/E A/E A/E A/E -2 

0 All ages 2 48 23 51 0 (3) 3 15 0 (9) 18 21 33 24 297 37 
1-2 All ages 13 149 74 79 2 37 14 33 12 63 98 57 160 58 1004 60 
%4 All ages 10 92 88 93 3 46 17 39 21 91 130 75 208 64 1235 

71 5 5 and over -44 37 138 226 106 8 100 44 75 47 96 374 94 234 87 1655 82 
45-59 173 131 622 115 29 38 122 40 233 112 824 98 1897 67 7616 69 
6 7 4  150 151 204 102 27 34 67 45 290 115 458 100 2945 65 5633 70 
75- 34 298 8 153 28 101 7 61 138 110 59 112 1784 76 764 77 I? 
All ages 394 146 1060 111 92 48 240 46 708 112 1715 98 6860 69 15668 71 

integer. S F =  Standardization Factor for Social Class (including Class I11 (Manual)). ... 
S 



Table 2. Permanent assurances, males, cause of death experience 1983-86: actual deaths from diseases of the 
circulatory system, and comparison with deaths expected from these causes according to national male mortality. 

410 (SF 98) 41 1 4 1 4  (SF 96) 401-405 (SF 87) 430-438 (SF 91) 
Acute myocardial infarction Other forms of Hypertensive disease Cerebrovascular disease 

ischaemic heart disease not classified elsewhere 5 
5 

Med Non-med Med Non-med Med Non-med Med Non-med G 
Duration Agegroup A 100 A 100 A 100 A 100 A 100 A 100 A 100 A 100 S 

A/E A/E A/E A/E A/E A/E A/E A/E 

0 All ages 
1-2 All ages 
3-4 All ages 
5 and over -44 

45-59 
60-74 
75- 
All ages 



Table 2. (continued) 

39lL398and420-429 41W17and44M59  390459 (SF 96) 
(SF 90) (SF 95) All diseases of the 

Other diseases of the heart Other circulatory diseases circulatory system 
(combined) 

Med Non-med Med Non-med Med Non-med b 

Duratlan Age group A 100 A 100 A 100 A 100 A 100 A 100 
2 

A/E A/E A/E A/E A/E A/E 2 f 
0 

0 All ages 4 36 31 44 2 14 26 46 75 33 569 46 
-2 

1-2 All ages 8 35 69 48 8 29 67 56 178 39 1303 50 0 b 
3-4 All ages 14 53 66 45 12 38 57 46 223 42 1377 51 0 

5 and over -44 17 53 135 54 6 41 87 79 217 57 1572 58 % 
F3 

45-59 109 52 474 57 L03 58 415 61 2503 5411326 62 
S 7 4  214 67 364 68 278 59 515 68 4322 60 8636 69 

G 
75- 426 88 146 83 458 86 158 76 4524 80 1794 80 

G 
All ages 766 73 1119 63 845 71 1175 67 11566 65 23328 65 6 

E 
(D 

Nu~r. ,  A = Actual deaths. E = Ika thr  cxpmted acrordmg 10 198346 ndrmnal r x p n c n a  of bngland and Wales (males) calculated from figurer < 
p u b h h d  by ihr. Oflice of Populauon Censuxs and Surveys. S F = S ~ a n d a r d ~ w l ~ o n  F&or for SWJI Cla,r (mcludmg Class Ill (Manual)). 6 

0 



Table 3. Permanent assurances, males, cause of death experience 1983-86: actual deaths from diseases of the g 
respiratory system, and comparison with deaths expected from these causes according to national male mortality. 

480-486 490-496 460-478 and 460486 and 
(SF 72) (SF 81) 500-519 (SF 81) 490-519 (SF 78) 

Pneumonia Bronchitis Other All respiratory 
% 

respiratory diseases diseases (combined) 

Med Non-med Med Non-med Med Non-med Med Non-med G 
9' 
C 

Duration Agegraup A 100 A 100 A 100 A 100 A 100 A 100 A 100 A l00 
A/E A/E A/E A/E A/E A/E A/E A/E L, 

0 All ages 4 40 11 26 1 4 18 l8  1 35 3 19 6 16 
d, 
h 

32 20 m 
1-2 All ages 2 10 17 20 4 8 29 14 1 17 16 49 7 9 62 l 9  2 
3-4 All ages 8 34 33 38 9 15 37 17 4 58 19 57 21 24 89 26 2 
5 and over -44 7 43 70 56 13 67 44 29 3 48 32 66 23 55 146 45 @ 

4S59  21 19 139 33 65 21 293 25 24 54 93 53 110 24 525 30 b 
60-74 95 33 172 42 224 25 515 36 45 49 84 54 364 28 771 38 2 
75- 477 51 177 55 414 44 177 46 80 70 26 59 971 49 380 51 2 
All ages 600 45 558 44 716 33 1029 33 152 59 235 55 1468 39 1822 38 4 

9 
Notes: A =Actual deaths, E =  Deaths cxpcctcd according to 1983-86 nationalexperience of England and Walcs (males) calculated from figures $ 
published by the Office of Population Censuses and Surveys. SF=Standardization Factor for Social Class (including Class 111 (Manual)). 



Table 4. Permanent assurances, males, cause of death experience 1983-86: actual deaths due to suicide, accident 
and violence, and comparison with deaths expected from these causes according to national male mortality. 

E810-E825 (SF 91) E95CLE959 E8W-E807, E82GE949 E800-E999 (SF 82) 
Motor vehicle (SF 86) and E960-E999 (SF 71) All accidental 

accidents Suicide All other accidental and violent causes 
and violent causes 

Med Non-med Med Non-med Med Non-med Med Non-med $ 
Duration Age group A 100 A 100 A I00 A 100 A 100 A I00 A 100 A I00 2 

A/E A/E A/E N E  A/E A/E A/E A/E 2 
0 All ages 7 109 115 74 2 25 60 40 8 83 138 80 17 71 313 66 5 
1-2 All ages I2 88 186 67 9 51 148 50 l5 71 260 79 36 69 594 66 5 
3 4  All ages 10 59 161 66 15 65 150 52 19 71 228 71 44 66 539 63 4 
5 and over 4 4  77 101 467 66 57 49 451 46 85 68 789 74 219 69 1707 62 g 

45-59 97 79 357 69 143 67 437 49 190 82 688 70 430 75 1482 62 g 
S 7 4  40 64 64 53 33 37 113 62 80 62 201 81 153 54 378 69 
75- 10 35 6 50 l5  69 4 43 74 70 27 68 99 63 37 61 g 
All ages 224 77 894 66 248 56 l005 49 429 72 1705 73 901 68 3604 63 

S 
-i 

Notes: A =Actual deaths, E=Deaths expected according to 1983-86 national experience of England and Wales (males) calculated from figures b 
published by the Office of Population Censuses and Surveys. SF=Standardization Factor for Social Class (including Class 111 (Manual)). 2 



Table 5. Permanent assurances, males, cause of death experience 1983-86: actual deaths from miscellaneous g 
causes, and from all causes combined, and comparison with deaths expected from these causes according to 

national male mortality 

001-139 and 487 (SF79) 250 291, 303.305 and 571 52&579 excluding 571 
Infective and (SF 92) (SF 93) (SF 82) Diseases of 5 

parasitic diseases, Diabetes mellitus Cirrhosis of the liver the digestive system ' 
including influenza and/or alcoholism other than cirrhosis 

Med Non-med Med Non-med Med Non-med Med 
9' 

Non-med 
V) 

Duration Age group A 100 A 100 A 100 A I00 A IW A 100 A 100 A l00 2 
AIE A/E AIE AIE A/E A/E A/E A/E 

0 All ages 1 4 4  6 2 8  0 (4) 3 13 0 (4) 17 38 3 36 14 28 ' 
1-2 All ages 1 21 16 37 1 12 7 14 1 12 40 43 5 29 46 43 
3 4  All ages 3 52 17 39 0 (10) 8 16 2 19 32 34 9 44 60 55 @ 
5 and over -44 3 24 58 58 2 23 10 15 13 41 71 29 22 91 70 38 b 

45-59 33 63 85 40 10 13 79 26 92 71 279 52 77 49 314 51 
60-74 29 48 43 39 40 32 90 43 79 86 84 45 109 42 235 

54 g 75- 50 106 17 92 63 50 32 62 16 103 7 102 222 78 79 72 
All ages 115 67 203 46 115 34 211 33 200 75 441 46 430 60 698 52 

+c m 



Table 5 .  (continued) 

58b589 590-676 (SF 78) 24@389and68&779 All causes 
(SF 88) Other diseases of excluding 250,291,303 (SF 92) (including 

Nephritis the genito-urinary 305 and 571 (SF 77) ill-defined causes not 
system All other specified causes tabulated elsewhere) 

Med Non-med Med Non-med Med Non-med Med Non-med 

:: 
Duration Agegroup A IW A 100 A 100 A 100 A 100 A 100 A 100 A l00 $ 

A/E A/E A/E A/E A/E A/E A/E A/E 2 
0 

0 All ages 0 (2) 3 30 0 (2) 4 58 3 20 25 19 138 30 1287 44 
1-2 All ages 3 72 3 IS 1 31 5 35 13 41 80 31 406 44 3166 52 $ 
3-4 All ages 1 21 12 57 0 (4) 3 20 21 57 71 28 533 48 3451 

55 '$ 5 and over -44 1 24 18 56 1 41 5 26 37 52 254 42 774 66 5580 61 
45-59 6 22 48 45 4 22 24 33 143 58 484 48 5309 58 22298 61 g 
60-74 35 61 81 91 21 45 21 29 226 58 400 63 8345 58 16395 66 
75- 95 73 41 84 71 69 35 93 434 77 192 88 8361 73 3384 

74 C] 
All ages 137 62 188 68 97 57 85 42 840 66 1330 5422789 63 47657 64 a 

E m 
Notes: A =Actual deaths, E=Deaths expected according ta 1983-86 nationalexperienu: of England and Wales (males) calculated from figures 
published by the Office of Population Censuses and Surveys. Where A=O or E 5 I the figure shown in brackets is E calculated to the nearer 
integer. S F =  Standardization Factor for Social Class (including Class I11 (Manual)). m 

P 
S 



Table 6. Permanent assurances, females, cause of death experience 1983-86: actual deaths due to neoplasms, and g 
comparison with deaths expected from these causes according to national female mortality. 

~~~ - ~ 

150-159 (SF 97) 160-165 (SF 88) 170-175 (SF 103) 179-189 (SF 94) 
Malignant neoplasms Malignant neoplasms Malignant neoplasms Malignant neoplasms of 
of digestive system 

% 
of respiratory system of bone, connective tissue genito-urinary organs 2 

and skin S 
2 

Med Non-med Med Non-med Med Non-med Med Non-med G 
-- 5' 

Duration Agegroup A 100 A 100 A 100 A 100 A 100 A 100 A 100 A l00 
A/E A/E A/E A/E A/E N E  A/E A/E L, 

0 All ages 9 100 18 31 
d, 
h 

I 17 11 26 0 (10) 17 l5 1 16 20 31 , 
1-2 All ages 12 62 64 60 10 77 41 52 4 19 80 41 12 88 68 59 2 
3 4  All ages 14 72 70 73 18 138 31 44 14 67 125 73 5 36 51 51 -. 
5 and over -44 4 107 29 79 2 96 8 40 11 88 131 106 6 84 46 6 4 5  

45-59 27 85 147 84 10 40 98 72 55 95 308 93 22 69 163 91 b 
60-74 40 65 66 72 22 45 43 55 38 72 65 75 15 38 56 87 2 
75- 24 73 11 77 13 115 6 111 16 IM) 7 100 10 84 5 93 5 
All ages 95 73 253 79 47 54 I55 65 120 86 511 93 53 58 270 84 g 

S 



Table 6.  (continued) 

190-192 (SF 105) 140-149 & 193-194 (SF 93) 
Malignant neoplasms Malignant neoplasms 

of nervous system of oral cavity, pharynx 
and endocrine glands 

Med Non-med Med Non-med 

200-208 (SF 101) 140-239 (SF 98) 
Neoplasms of All neoplasms (including 
lymphatic and ill-defined and unspecified 

haematopoietic tissue sites not included 
in the sub-groups) 

Med Non-med Med Non-med 2 
S 

Duration Age group A 100 A 100 A 100 A 100 A 100 A I00 A 100 A l00 g 
A/E A/E A/E A/E A/E A/E A/E A/E g 

7, 

0 All ages 0 (I) 2 16 0 (1) 1 23 0 (2) 6 27 14 37 84 25 $ 
1-2 All ages 1 51 17 79 1 91 4 51 5 105 20 52 47 58 318 

53 5 
3 4  All ages 2 101 18 98 1 91 4 58 2 42 32 97 M) 74 358 68 
5 and over -44 3 191 20 121 0 (0) 4 114 2 76 28 I00 30 95 277 87 g 

4 S 5 9  4 75 42 139 5 226 7 57 7 80 40 81 136 78 840 86 
60-74 1 19 11 122 1 29 1 18 8 62 21 107 133 55 297 77 
75- 0 (I) 1 368 I 77 0 (I) 4 68 4 152 75 83 37 92 9 
All ages 8 62 74 132 7 95 12 54 21 70 93 93 374 70 1451 85 $ 

Notes: A =  Actual deaths, E=Deaths expected aaording to  198386 national experience of England and Wales (females) calculated from fig- b 
ures published by theofliceof PopulatianCensusesand Surveys. Where A =Oar E 5 1 the figure shown in bracketsisEcalculated to  the nearer g 
integer. S F =  Standardization Factor for Social Class (including Class 111 (Manual)). S 



Table 7. Permanent assurances, females, cause of death experience 1983-86: actual deaths from diseases of the g 
circulatory system, and comparison with deaths expected from these causes according to national female 

mortality. 

410 (SF 83) 411414 (SF 81) 401-405 (SF 82) 43W38 (SF 88) 
Acute myocardiill infarction Other forms of 

% 
Hypertensive disease Cerebrovascular disease 

ischaemic heart disease not classified elsewhere - 
- 

Med Non-med Med Non-med Med Non-med Med 
9 

Non-med S' 

0 All ages 11 65 32 45 I 13 17 56 0 (I)  0 (6) 10 79 27 49 
1-2 All ages 15 41 62 48 14 84 31 56 0 (2) 5 64 17 62 60 61 ' 
3-4 All ages 14 38 51 43 4 24 20 39 2 73 1 9 6 21 52 59 
5 and over -44 2 90 8 37 0 (1) 7 71 0 (0) 0 (2) 2 48 22 52 5 

45-59 15 43 92 49 7 46 23 28 2 94 4 34 12 52 72 57 b 
S 7 4  58 49 114 69 19 40 34 50 2 34 1 12 28 41 43 47 :: 
75- 60 68 39 103 30 54 7 32 4 77 2 93 63 61 44 107 ' 
All ages 135 55 253 61 56 47 71 39 8 60 7 29 105 53 181 60 ' 

S 



Table 7. (continued) 

390-398 and 4 2 M 2 9  415-417 and 440-459 39a-459 (SF 84) 
(SF 81) (SF 85) All diseases of the 

Other diseases of the heart Other circulatory diseases circulatory system 
(combined) 

Med Non-med Med Non-med Med Non-med h 
2 

Duration Age group A 100 A 100 A 100 A 1W A 100 A 100 5 
A/E A/E A/E A/E A/E A/E 2 

0 

0 All ages I 25 4 20 0 (3) 3 20 23 50 83 42 
-2 

1-2 All ages 0 (8) 12 35 1 14 13 51 47 48 183 52 h 
0 

3-4 All ages 8 95 17 56 3 42 14 60 37 37 155 48 0 
0 

1 72 2 14 3 281 4 36 8 79 43 43 
Y 

5 and over 4 4  S 
45-59 3 35 14 30 3 51 13 41 42 47 218 45 

5 24 16 54 12 65 10 40 124 44 218 56 
S 

60-74 
19 51 9 66 23 82 7 65 199 63 108 85 

S 
75- 
All ages 28 41 41 39 41 77 34 43 373 54 587 53 2 

F m 
Notes: A=Actual deaths, E=Deaths expected according to 1983-86 national experience of England and Wales (females) calculated from fig- < 
urespublished by theoffice ofPopulationCensusesaad Surveys. Where A = O  or E 5 I the figureshown in brackets is Ecalculated to the nearer b 
integer. S F =  Standardization Factor for Social Class (including Class I11 (Manual)). m 

S 



Table 8. Permanent assurances, females, cause of death experience 1983-86: actual deaths from diseases of the E 
respiratory system, and comparison with deaths expected from these causes according to national female 

mortality. 

480-486 490-496 460-478 and 460486 and 
(SF 68) (SF 76) 5OlL519 (SF 72) 49a-519 (SF 72) 

% 
Pneumonia Brqnchilis Other All respiratory S 

respiratory diseases diseases (combined) 

Med Non-med Med Non-med Med Non-med Med 
9' 

Non-med . - 
Duration Agegroup A 100 A 100 A 100 A 100 A 100 A 100 A 100 A 

S 
IM) 

A/E A/E A/E A/E A/E Ale A/E A/E & -. 

0 All ages 0 (4) 5 42 I 25 4 16 0 ( l)  1 26 1 I2 10 25 % 
1-2 All ages 4 53 8 40 3 34 13 29 0 (1) I 15 7 40 22 31 -;. 
3-4 All ages 3 41 5 28 2 23 14 35 3 210 5 83 8 45 24 38 2 
5 and over -44 1 136 6 77 0 ( l)  6 44 0 (0) 3 87 1 42 l 5  60 & 

41-59 3 67 7 29 5 40 16 24 0 (2) 5 58 8 43 28 28 2 
60-74 2 13 9 48 8 27 14 31 1 27 4 72 1 1  23 27 39 2 
75- 30 58 17 96 13 83 12 179 2 41 1 53 45 63 30 114 
All ages 36 50 39 57 26 44 48 36 3 29 13 66 65 46 100 45 S 

% 
7 

Notes: A =Actual deaths, E =  Deaths expected according to 198386 national experience of England and Wales (females) calculated from fig- b 
urespublished by theoffice ofPopulation Censuses and Surveys. Where A =Oor E 5 1 the figure shown in bracketsis Ecalculated to the nearer 2 
integer. SF=Standardization Factor for Social Class (including Class I11 (Manual)). 3 

9 
I0 

3 



Table 9. Permanent assurances, females, cause of death experience 1983-86: actual deaths due to suicide, accident 
and violence, and comparison with deaths expected from these causes according to national female mortality. 

E810-E825 E950-E959 E8W-E807, E826-E949 
(SF 85) (SF 77) and E960E999 

Motor vehicle Suicide (SF 66) 
accidents All other accidental 

and violcnt causes 

Med Non-med Med Non-med Med Non-med 

Duration Age group A IW A 100 A 100 A 100 A 100 A 100 
A/E A/E A/E A/E A/E A/E 

0 All ages 0 (I) 8 47 0 (I) 10 46 0 (2) 19 67 
1-2 All ages 2 116 26 100 1 39 23 63 4 94 33 71 
3-4 All ages 1 61 16 81 2 77 18 M) 5 118 26 68 
5 and over -44 0 (2) 15 58 4 115 12 32 3 69 49 101 

45-59 3 105 22 134 9 130 28 70 2 26 33 74 
G 7 4  5 176 1 23 1 2 3  4 54 7 94 11 97 
75- 2 172 0 (I) 0 (1) 0 (0) 10 121 2 63 
All ages 10 111 38 80 14 90 44 51 22 79 95 89 

E800-E999 
(SF 74) 

All accidental 
and violent causes 

Med Non-med 

A I00 A I00 
A/E A/E 

0 (4) 37 55 
7 82 82 75 
8 94 M) 68 
7 70 76 68 

14 80 83 82 
13 88 16 69 
12 118 2 49 
46 88 177 74 

Notes: A=Actual deaths, E =  Deaths expected according to 198346 national experience of England and Wales (females) calculated from fig- 
ures published by theOficeofPopulation Cenrusesand Surveys. Where A=O or E 5 1 the figure shown in bracketsis Ecalculated to thenearer 
integer. SF=  Standardization Factor for Social Class (including Class I11 (Manual)). 



Table 10. Permanent assurances, females, cause of death experience 1983-86: actual deaths from miscellaneous 
causes, and from all causes combined, and comparison with deaths expected from these causes according to 

national female mortality. 

001-139 and 487 
(SF 83) Infective 

and parasitic diseases, 
including influenza 

Med Non-med 

Duration Age group A 100 A 100 
A/E A/E 

250 
(SF 78) 

Diabetes mellitus 

Med Non-med 

A 100 A 100 
A/E A/E 

291, 303. 305 and 571 520-579 excluding 571 
(SF 85) Cirrhosis of the (SF 79) Diseases of 
liver and/ar alcoholism the digestive system 

other than cirrhosis 

Med Non-med Med Non-med 

A 100 A 100 A 100 A 100 
A/E A/E A/E A/E 

0 All ages 
1-2 All ages 
334 All ages 
5 and over 4 

45-59 
60-74 
75- 
All ages 

(7) 1 106 2 17 1 36 8 53 
15 1 50 7 34 2 33 16 60 
8 1 49 5 28 2 33 12 51 

38 0 (1) 8 55 2 164 4 32 
(18) 2 35 13 41 4 61 5 14 

48 0 (5) 5 54 6 37 16 69 
59 0 (I) 0 (0) 18 92 1 13 
26 2 15 26 46 30 69 26 33 



Table 10. (continued) 

580-589 590-676 (SF 75) 240-389 and 68&779 All causes 
(SF 79) Other diseases of the excluding 250,291,303,305 (SF 88) (including 

Nephritis genito-urinary system and 571 (SF 80) All ill-defined causes not 
other specified causes tabulated elsewhere) 

Med Non-med Med Non-med Med Non-med Med Non-med 

Duration Agegroup A 100 A 100 A 100 A 100 A 100 A 100 A 100 A 
2 

l00 5 
A/E A/E A/E A/E A/E A/E A/E A/E 2 

0 

0 All ages 2 0 l )  2 65 0 (1) 2 42 1 17 9 20 42 39 239 33 - 
1-2 All ages 0 (1) 3 56 0 (I) 1 13 2 16 20 27 117 50 659 51 
3-4 All ages I 68 0 (5) 1 80 2 30 5 39 23 36 125 53 M5 56 
5 and aver 44 0 (0) 0 (3) 2 351 5 75 2 40 25 46 55 86 465 70 

45-59 0 (I) 2 31 1 81 1 14 6 41 35 42 214 M 1231 66 
60-74 0 (3) I 23 1 35 3 75 10 34 26 M) 300 46 620 M 
75- 4 66 2 84 3 82 2 136 21 50 9 54 384 67 195 84 
All ages 4 37 5 31 7 84 11 57 39 43 95 48 953 59 251 1 68 2 2 

Notes: A=Actual deaths, E=Deaths ex~ected accordine to 1983-86 national exwrience of Eneland and Wales (females) calculated from fie- S 



Table l l .  Factors for standardizing national mortality rates (Great Britain 1979-80 and 1982-83) according to g 
social class 

100 X death rate for classes shown i death rate for all classes combined 

Classes I,II,III (NM) Classes l,Il and 111 (NM) Classes 1,1I,III (NM) Classes 1.11 and 111 
and 111 (M) combined combined and 111 (M) combined (NM) combined 5 

males males females females 2 

Cause group aged 2 M  aged 2 M  aged 20-59 aged 20-59 c 
S' 

Malignant neoplasms, digestive 97 85 97 191 '-. 
Malignant neoplasms, respiratory 91 65 88 69 \O 

Malignant neoplasms, connective tissue etc 105 108 103 105 
Malignant neoplasms, genito-urinary 101 93 94 87 2 01 

Malignant neoplasms, nervous system 103 104 105 102 
Malignant neoplasms, other sites 89 78 93 90 

% 
Neoplasms, lymphatic etc 101 98 100 98 
All mpl-  combined 95 80 98 92 5 
Acute mywardial infarctian 98 88 83 62 b 
Other ischaemic heart disease 96 84 81 61 2 
Hypertensive disease 87 72 82 58 

5 
Cerebrovascular disease 91 76 88 74 

2. 
Other diseases of the heart 90 81 81 66 S 
Other circulatory diseases 95 89 85 72 
AU elrculstory diseases, combined % 85 111 66 

? 
'a 

2 
3 
5 



Table 11. (continued) 

Classes l,ll,lll (NM) Classes 1,II and 111 (NM) Classes l,ll,lll (NM) Classes 1.11 and Ill 
and 111 (M) combined wmbined and I11 (M) wmbined (NM) combined 

males males females females 
Cause group aged 2044 aged 2 W  aged 2&59 aged 2&59 

Pneumonia 72 56 68 55 
Bronchitis 8 1 57 76 58 2 b 

Other respiratory diseases 81 61 72 56 
AU rspiratory diseases, combined 78 57 72 S7 2 
Motor vehicle accidents 91 77 85 97 2 

g 
Suicide 86 85 77 89 
Other accidents and violence 71 57 66 68 b 

0 

AU accidental and violent earn, combined 82 72 74 82 0 

Infective and parasitic diseases 79 71 83 71 
e 
S 

Diabetes mellitus 92 85 78 63 G? 

Cirrhosis of the liver 93 97 85 84 S 
Other digestive diseases 82 71 79 65 
Nephritis and nephrosis 88 77 79 70 9 
Other genito-urinary diseases 78 75 75 57 F m 
All other diseases 77 72 80 74 
AU c a m  combined 92 80 88 80 

P 
S 



Table 12. Permanent assurances, males, cause of death experience 1983-86: tabular commentary on the results 
shown in Tables I to 5 and comparison with the experience for 1979-82. 

Comparison with all Apparent duration of Comparison with Comparison with Comparison with 
causes combined initial selection 197S82 (durations S.F. including S.F. excluding 

(durations 5 and over) (years) 5 and over) Class I l l  (Manual) Class I11 (Manual) 5 
2 

Cause group Medical Non-med Medical Non-med Medical Non-med Medical Non-med Medical Non-med g G 

3 3 H L L L L 
9' 

M.N.* digestive H H C 

M.N.' respiratory L L I I L L L L 2 
M.N.' connec-tissue H H 3 
M.N.' genito-urinary H H 3 I L L L L 2 h 

M.N.' nervous H H I 5 H H H H H 
M.N.' other L L L L L L 
N. lymphatic etc H H 3 5 H H H 
AI1 oeoplauos H H 3 3 L L L L 2 
Acute M.I.** H H 5 5 L L L L b 
Other I.H.D.". L L 5 3 L L L L 2 
Hypenensive L L L L L L 
Cerebrovascular L 5 5 L L L L 
Other HD H 3 5 H H L L L L S 
Other circulatory 3 5 L L L L 
AU circulatory 5 5 L L L L b 

= Malignant Neoplasm 2 
** = Myocardial lnfarction 2 

m 
*** = lschaemic Heart Disease 3 



Table 12. (continued) 

Comparison with all Apparent duration Comparison with Comparison with Comparison with 
causes combined of initial selection 1979-82 (durations S.F. including S.F. excluding 

(durations 5 and over) (years) 5 and over) Class 111 (Manual) Class I l l  (Manual) 

Cause group Medical Non-med Medical Non-med Medical Non-med Medical Non-med Medical Non-med 

b 
Pneumonia L L L L L L 2 
Bronchitis L L L L L L 5 
Other respiratory L L L L L 2 
AU respiratory L L L L L L i 2  
M.v.A.~ H o o H L L L - 
Suicide L L L L L L L b 
Other acc/violence H 0 0 L H H 
All acc/riolence 0 0 L L L L L & 
Infectivc/parasitic L 1 H H L L 09 

Diabetes mellitus L L 5 5 L L L L .  - 
Cirrhosis of the liver H L 5 L L L L L 
Other digestive L 3 l L L L L 
Nephritis/nephrosis 3 L L L L 5 m 
Other genito-urinary . L L L L 
All other diseases L 3 5 L L L 

L % 
AU causes combined 5 5 L L L 

L b  
L S 

=Motor Vehicle Accidents. 
Notes: In thesecolumns H or L indicates that the 1983-86mortality experience for a particular cause group was in general either significantly 

higher (H) or lower (L) than the criterion indicated in the relevant heading. If neither of the letters appears the comparison in question 
indicates no significant difference. 
In some groups the experience was too small for the effect of initial selection to be measured. For those cases a dash is shown in the 
relevant column. 



Table 13. Permanent assurances, females, cause of death experience 1983-86: tabular commentary on the results 
shown in Tables 6 to 10 and comparison with the experience for 1979-82. 

Comparison with all Apparent duration Comparison with Comparison with Comparison with 
causes combined of initial selection 1979-82 (durations S.F. including S.F. excluding 

(durations 5 and aver) (years) 5 and over) Class 111 (Manual) Class Ill (Manual) 5 
2 

Cause group Medical Non-med Medical Non-med Medical Non-med Medical Non-med Medical Non-med g 
Q 

M.N.* digestive 
MN.*  respiratory 
M.N.* connec-tissue 
M.N.' genito-urinary 
M.N.' nervous 
M.N.* other 
N. lymphatic etc. 
AU neoplasms 
Acute M.l.** 
Other I.H.O.**' 
Hypertensive 
Cerebrovascular 
Othcr HD 
Other circulatory 
All eircul~tory 

H 5 L H L H L 
H L L H L 
H H 3 L L L L r: 
H H 3 5 L L L L L 5 

0 0 L L b 
0 0 H L L L L 2 

L L L 5 m 
0 I L L L L L L 4 

L L L L L L L S 
H L L L 

L 0 0 L L L 
L +T 

= Malignant Neoplasm 
** = Mycardial 1nParction m 2 
*** = lschaemic Heart Disease 3 



Table 13. (continued) 

Comparison with all Apparent duration Comparison with Comparison with Comparison with 
causes combined of initial selection 197942 (durations S.F. including S.F. excluding 

(duratianr 5 and ovcr) (years) 5 and over) Class Ill (Manual) Class 111 (Manual) 

Cause group Medical Non-med Medical Nan-med Medical Non-med Medical Non-med Medical Non-med 

Pneumonia L L H L L 5 
Eronchitis L L I H H L L L L 5 
Other respiratory L L L L 2 

L L 1 3 
D 

AU respiratory H L L L L -2 
M.v.A.~ H H L H 
Suicide H L 5 0 H L L 2 
Other acc./violence H H 0 5 L L H H H 2 

L 0 

AU scc./violeaee H H 0 1 L L L 9 
Infective/parasitic L L og 

Diabetes mellitus L L L L L L S 
Cirrhosis of the liver L L L L L L L L 
Other digestive H L L L L 2 
Nephritis/nephrosis L L L L L L L E m 
Other genito-urinary H H H L H 
All other diseases L L 5 L L L L L L 

< 
b 

AU causes combined 1 5 L L L L L L m 

= Motor Vehicle Accidents. 
Notes: In these columns H or L indicates that the 1983-86 mortality experienced for a particular cause group was in general either signifi- 

cantly higher (H) or lower (L) than the criterion indicated in the relevant heading. If neither of the letten appears the comparison 
in question indicates no significant difference. 
In same groups the experience was too small for the e k t  of initial selection to be measured. For those cases a dash is shown in the 
relevant column. 



Table 14. Permanent assurances, males, cause of death experience 1983-86, medical and non-medical combined: 3 
actual deaths by cause and ratios of actual deaths to those expected from each cause using national male mortality 

rates for England and Wales. 

Durations 0-4 Durations 5 and ovcr % 
'? 

Cause group Actual Dcalhs IOOAIE IOOAIE (group) Actual Deaths 100A/E IOOA/E (group) SF ... 
IOOA/E (all causes) IOOA/E (all causes) (including Class I11 (M)) ,? 

M.N.* digestive 955 67 1.33 7123 75 1.19 97 
3' 
4 

M.N.' respiratory 840 50 .98 6049 51 .80 91 
M.N.' conncc-tissue 125 77 1.52 736 101 1.59 105 

2 
M.N.. genilo-urinary 268 58 1.14 2781 82 1.29 101 
M.N.. nervous 210 82 1.62 1454 119 103 

2 
h 

1.87 
M.N.' other 39 32 .M 332 46 .73 89 
N. lymphatic ctc 279 58 1.15 2423 102 1.61 101 F 
All nroplarrns 2937 59 1.18 22528 70 1.11 95 
Acute M.1." 2080 51 1.01 19144 70 1.10 98 

5 
Other I.H.D.*** 797 46 .90 6833 57 8 9  96 2 b 

Hypcrtcnsive 45 39 .78 369 47 .74 87 5 
Ccrcbrovascular 439 M .87 4643 61 .97 91 
Othcr H.D. 

;e 
192 45 .90 1885 67 1.05 90 

Other circulatory 172 46 .91 2020 68 1.08 95 S 
All circulatory 3725 48 .% 41894 65 1.03 % ? 

-W 

= Malignant Neoplasm ? 
** = Mycard ia l  Infarclion 2 

3 *** = lschaemic Heart Disease m 
3 
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Table 15. Permanent assurances, females, cause of death experience 1983-86, medical and non-medical combined: 2 
actual deaths by cause and ratios of actual deaths to those expected from each cause using national female 

mortality rates for England and Wales. 

Durations 0--4 Durations 5 and over 

Actual Deaths IOOAIE IOOA/E (group) Actual Deaths 100A/E IOOAIE (group) SF 
Z 

Cause group 
IWA/E (all causes) IWA/E (all causes) (including Class I11 (M)) $ 

1-20 97 
S' 

M.N.. digestive 187 61 1.25 348 78 L-. 

M.N.' respiratory 112 50 1.02 202 62 -95 88 '0 00 
M.N.' connec-tissue 240 45 .93 63 1 92 1.42 103 9 
M.N.' gcnito-urinary 157 50 1.03 323 78 1.21 
M.N.' nervous 40 70 1.43 82 1 19 1.83 
M.N.' other 1 1  51 I M 19 65 100 
N. lymphatic cte 65 
All neoplasms 88 1 
Acute M.I..' 185 
Other 1.H.D.". 87 
Hypertensive 8 
Cerebrovarcular 172 
Other H.D. 42 
Other circulatory 34 
All circulatory 528 

* = Malinnant Neodasm - 
** = Myocardial Infarclion 
'** = lschaemic Heart Disease 



Table 15. (continued) 

D ~ r a t i o n ~  0-4 Durations 5 and over 

Cause group Actual Deaths IM)A/E IOOAJE (group) Actual Deaths IOOA/E IOOAJE (group) SF 
IWA/E (all causes) IOOAJE (all causes) (including Class 111 (M)) 

Pneumonia 25 
Bronchilid 37 
Other respiratory 10 
AU mpintory 72 
M . v . A . ~  53 
Suicide 54 
Other acc./violence 87 
AU aee./violeoce 194 
Infective/parasitic 13 
Diabetes mellitus 8 
Cirrhosis of the liver l7 
Other digestive 41 
Ncphritis/nephrosis 6 
Other &to-urinary 6 
All other diseases M) 

All causes e o m b i i  1827 

t = Motor Vehicle Ao5dents 



MORTALITY TABLES BASED ON 
THE COMBINED PENSIONERS EXPERIENCE, 1979-82 

THE Bureau collects data for life office pensioners, males and females, on the 
basis both of Lives and of Amounts, subdivided into those who retired at or  after 
their normal retiring age (referred to as 'normal') and those who retired before 
their normal retiring age (referred to as 'early'). In their report on 'The 
Graduation of the 1979-82 Mortality Experiences' (C.M.I.R. 9, 1 ,  1988, Section 
I I) the Committee presented graduations of the normal and early experiences 
separately. The Committee subsequently prepared standard tables on the basis of 
the experience of normal retirements, tables denoted PMLBO, PMABO, PFL80 
and PFA80, described in 'Standard Tables of Mortality based on the 1979-82 
Experiences' (C.M.I.R. 10, 1, 1990). 

It has been drawn to the attention of the Committee that for some pension 
schemes the records do  not conveniently distinguish between those who retired 
early and those who retired at or  after the normal retiring age, particularly in 
respect of those pensioners now past the normal retiring age, whose records may 
be grouped together regardless of their original retirement age. For measuring 
the experience of such schemes, and possibly also for valuation purposes, it may 
be useful to have available a table based on the combined experience of normal 
and early retirements. It should be noted, however, that such a table would not be 
appropriate for calculating premium rates or  commutation factors for those 
retiring at  any particular age, especially those retiring at or  after the normal 
retiring age. Further, the practice among different employers in respect of ill- 
health and other early retirements is so variable, and hence the mortality 
experience of those who retire early is likely to vary so much from one scheme to 
another, that the use of a combined table for calculating premium rates for ill- 
health or  other early retirements might be dangerous. 

Subject to these caveats, however, the Committee has considered i t  appro- 
priate to take the combined experience ofearly and normal retirements, graduate 
the 1979-82 experiences, and construct tables on the same lines as the "80" series 
standard tables already published. This note presents the results of these 
calculations. It would not be appropriate to give these tables the authority of 
standard tables, but they may nevertheless prove useful in the circumstances 
described above. 

The sizes of the experiences, measured by the total numbers of exposed to risk 
and of deaths for the normal and early sections separately, were shown in the 
report in C.M.I.R. 9. These figures are repeated overleaf, together with the totals, 
representing the combined experience. 

77 



78 Mortality Tables based on the Combined Pensioners E.rperience, 1979-82 

Lives Amounts 
Deaths Central exposed Deaths Central exposed 

Males 
Normal 85,426 1,377,059.5 20,021,034 446,740,045.5 
Early 23,717 51 5,356.5 7,859,664 237,973,172.4 
Combined 109,143 1,892,416.0 27,880,698 684,713,217.9 

Females 
Normal 10,536 336,887.0 1,445,796 64,78 1,941.0 
Early 1,899 90,280.5 298,077 20,555,273.0 
Combined 12,435 427,167.5 1,743,873 85,337,214.0 

Three age ranges are considered below: first the extreme limits of the data; 
secondly the continuous range over which the Exposed to Risk at each age is at 
least 100; thirdly the continuous range over which the number of Deaths at each 
age is at least 10. These are shown on the basis of Lives. 

Range of data Exposed> 100 Deaths> l 0  
Males 15-108 45-98 50-100 
Females 26-104 48-94 53-95 

The early experience is substantially smaller than the normal, for both sexes, 
representing between about 20% and 30% of the combined total. However, at the 
younger ages the combined data is dominated by early retirements, with the 
normals taking over the majority above the typical retirement ages of 65 for 
males and 60 for females. This can be seen from the table below, which shows the 
exposed to risk over the ages near to these typical retirement ages. 

Central Exposed to Risk (Lives) 
Males Females 

Age Early ~ o r m a i o r  Late Age Early Normal or Late 
63 25,189.00 2,884.75 58 4,337.00 335.00 
64 31,029.25 3,271.75 59 5,681.50 420.00 
65 38,063.00 36,460.25 60 6,870.75 7,128.00 
66 39,192.50 90,619.00 61 6,359.25 16,313.50 
67 37,657.50 101,939.00 62 5,500.75 16,797.50 

Before the experiences by Amounts were graduated, the numbers of Exposed 
to Risk and of Deaths were divided by the average amount per life in the central 
Exposed to Risk in each investigation. The average amounts for the Normal, 
Early and Combined experiences are shown below. 

Males Females 
Normal 324.42 192.30 
Early 461.76 227.68 
Combined 361.82 199.77 
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In the Report in C.M.I.R. 9, the Committee showed graduations of all the 
normal experiences (males and females, Lives and Amounts) using a GM(1,3) 
formula. For all the early experiences a GM(2,2) formula was found appropriate. 
The higher order formula GM(2,3) seemed a possible candidate for the 
graduation of the combined experience. However, when this formula is applied 
to the combined experience it produces graduated mortality rates that increase 
with reducing age, a feature that was statistically significant for the male 
experience but could be justified only marginally for the female experience. A 
GM(1,3) formula, on the other hand, shows almost level mortality at ages up to 
about 50, with the usual shape of curve thereafter. At higher ages the experiences 
are dominated by the normal retirements, and for each sex the graduations 
follow fairly closely the corresponding graduations of the normal retirements. 
Summaries of the graduations are given in Table 1 for Lives and Table 2 for 
Amounts, showing the results for both the GM(1,3) and GM(2,3) formulae. 

The values of X2 for the Lives graduations are high. For the male experience 
this derives from low numbers of actual deaths a t  ages 66 and 67, compared with 
thoseexpected on thegraduated rates, and high numbers of actual deaths at ages 
63 and 64. For the GM(1,3) formula there arein addition high numbers of actual 
deaths a t  ages 47 to 51. For the female experience the actual number of deaths is 
low at  ages 61 and 63, and high at  ages 57 and 66. 

The values of x2 are also particularly high for the Amounts experiences, but 
this is not unexpected. 

On balance, the Committee considered that it was appropriate to use the 
GM(1.3) nraduated rates as the basis of a usable table. The graduated rates. - 
how&cr. nccded djusuncnt,  and t h ~ s  was done in the same w;iy as the graduated 
Gb41 1.31 rates ha\c  hccn adiustcd to nroduce the 1Y80R;1~e~ahlcsrPMI.~OBarc. 

~ \ ~-~~ ~~~ 

P M A ~ O B ~ S ~ ,  PFL80Base and ~ ~ ~ 8 b ~ a s e ) .  No  adjustment seemed necessary a; 
younger ages, where the graduated combined rates were substantially higher 
than the corresponding PAOBase rates. The rates came closer together as age 
advanced, and in the late 80s of age the graduated combined rates fell below the 
P..80Base rates. It seemed appropriate that the adjusted combined rates should 
never fall below the P..BOBase rates, and the combined rates were therefore 
adjusted above a particular age (87,88 or 89 depending on the table) so as to bear 
a constant ratio (a little over unity) to the P..gOBase rates. 

The values of q, were calculated from the graduated values of p, in the same 
way as for the s t h l a r d  tables. The resultingv;ilues of y, ;ire shou,n in Tahle 3. 
The tables are denoted PCML80Rasc. PCMA80Base. PCF1.80Rase 2nd PCFA . ~ ~~ , - ~ ~ ~ ~~ ~~~~~ ~ -~ ~~ 

80Base for males Lives, males Amounts, females Lives and females Amounts 
respectively. If forecast rates are required, these should be calculated in the same 
way as for the P.30 and other standard tables. 

The precise formulae for calculating these tables, on the same lines as shown in 
Appendix B in C.M.I.R. 10, are shown in the Appendix, in which cross-reference 
is made to the graduated formulae and ratios defined in that Appendix B. 
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Table I .  Pensioners, Combined. Lives, males and females 
Statistics for graduations of  p, = GM(r,s) 

Sex Males 
Formula GMi1.3) GM(2.3) 

Values of parameters at optimum point: 
100al 2 0 9  1243 
T-ratio 36.43 
10002 - 
T-r;~tio 

h, -7102170 
Yratio -3372 

h: 8205642 
T-ratio 4126 
h? -3-292980 
T-ratio 1 7 - 8 1  
Signs test: p(pos) 0-7017 
Runs test: piruns) 0.0036 
K-S test: p(KS) 0.059 I 

Scrial correlation test: 
T-ratio I 4-58 3.62 
T-ratio 2 2.10 1-43 
T-ratio 3 -0-22 - 1 .OO 

2' tcst: 

226 IS 15924 
Degrees of freedom 53 56 

H 2 3  00000 00000 

Specimen values of  y. 2nd percentage st.$ndard errors: 
Agc 20 0.020695 0076994 
percentage s e .  2 4 4  14.25 
Age 30 0.020696 0-060368 
percentage se.  2 4 4  12-34 
Age 40 0,0207 13 0-043913 
percentage s.r. 242 9.58 
Age 50 0.021021 0,029612 
percentage s.e. 2.21 5.51 
Age 60 0-024294 002439 1 
percentage s.e. 1.23 3.57 
Age 70 0-043983 0044083 
percentage re .  0.4 l 2-11 
Age 80 0107580 0-107109 
percentage re .  0.50 0-78 
Agc 90 0207627 0-208354 
percentage s.e. 1.14 1.11 
Age 100 0.263688 0-303892 
percentage r.e. 3.63 4 4 4  
Age 110 0.219398 0.341717 
percentage s.e. S38 11.11 

Females 
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Table 2. Pensioners, Combined, Amounts, males and remales 
Statistics Tor graduations of p ,=  GM(r,s) 

Sex Males 
Formula GM(1.3) GM(2.3) 

Values o f  parameters at oplimum point: 
100al 1.622668 
7-ratio 3 9  1 1 
loo"> - 
T-ratio - 
ht -7.432327 
T-ralio -31.85 
h2 8.692000 
7-ratio 42-10 
h3 -3.459376 
T-ratio - 16.39 
Signs tesl: p(pos) 0.7478 
Runs test: p(runs) 0.1 190 
K-S test: p(KS) 00165 

Serial correlation test: 
7-ratio I 1.02 0.5 1 
T-ratio 2 1-05 -069 
T-ratio 3 0.99 - 1.04 

z2 test: 
X' 782-40 510-31 
Degrees of frecdom 52 60 

plxZ) 0~0000 0~0000 

Specimen values of  q, and percentage standard errors: 
Age 20 0.01 6096 0.096021 
percentage s e .  2.28 13.85 
Age 30 0.016096 04702 10 
percentage s.e. 228  12.40 
Age 40 0~016106 0,045636 
percentage s s .  2 2 6  11-18 
Age 50 0-016314 0-025841 
percentage $.c. 2.08 1386 
Age 60 0.018863 0418472 
percentage s.e. 1.13 19.62 
Age 70 0.036092 0036590 
percentage s.c. 0.47 9.13 
Age 80 0497252 0.095793 
percentage s s .  Oh7 2.61 
Age 90 02005 l l 0.203608 
percentage s.e. 1-58 1-78 
Age 100 0.262 150 0.346513 
percentage s.e. 4.78 5.00 
Agc 110 0.217846 0.491213 
percentage s.e. 10-72 10.07 
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rable 3. Pensioners--Combined Normal and Early, PCMLBOBase, 
PCMA80Base. PCFL8OBase and PCFA80Base 

Lives 
PCMLROBase 

0020695 
0.020695 
0020695 
0.020695 

0020695 
0020695 
0.020695 
0020695 
0.020695 

0.020695 
0.020695 
0020695 
0.020696 
0.020696 

0.020696 
0.020696 
0.020696 
0.020697 
0.020698 

0.020699 
0.020700 
0.020702 
0.020704 
0.020708 

0.020713 
0-020719 
0020728 
0.020740 
0.020755 

0.020776 
0.020803 
0.020838 
0.020884 
0.020944 

Values of q, 

Males 
Amounts 

PCMA8OB'asc 

0.016096 
001 6096 
0.016096 
0.016096 

0.016096 
0.016096 
0.016096 
0.016096 
0-016096 

0.016096 
0-016096 
0.016096 
0.016096 
0.016096 

0.016096 
0.016096 
0.016096 
0.016097 
0016097 

0.016097 
0.016098 
0.016099 
0016101 
0016103 

0.016106 
0~016110 
0016115 
0.016122 
0.016132 

0.016146 
0.016164 
0.016187 
0.016219 
0.016260 

Females 
Lives 

PCFL80Base 

0009 l78 
0009118 
0-009 178 
0.009 l78 

0-009 l78 
0-009 178 
0.009178 
0.009 l78 
0.009 178 

0.009 178 
0,009 l78 
0-009178 
0,009 l78 
0-009 178 

0-009178 
0.009 l78 
0-009 178 
0.009 l78 
0.009179 

0,009 179 
0009 179 
0.009 l80 
0,009 l8 1 
0.009182 

0.009 184 
0.009186 
00091 89 
0-009193 
0.009 l99 

0.009207 
0.009217 
0.009230 
0.009248 
0009271 

Amounts 
PCFA80Base 

0.008336 
0,008336 
0.008336 
0008336 

0,008336 
0008336 
0.008336 
0008336 
0.008336 

0008336 
0,008336 
0,008336 
0.008336 
0008336 

0.008336 
0.008336 
0.008336 
0.008336 
0-008336 

0-008336 
0.008336 
0-008337 
0.008337 
0,008337 

0.008337 
0008338 
0.008339 
0.008340 
0008342 

0-008345 
0.008348 
0.008354 
0.008361 
0.008371 
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Table 3. (continued) 
Pensioners-Combined Normal and Early, PCMLSOBase, PCMASOBase, 

PCFL8OBase and PCFA80Base 
Values of q, 

Males 
Lives 

PCML80Base 

0021021 
0.021 119 
0.021245 
0021403 
0.021603 

0.021852 
0.022162 
0022546 
0.023018 
0.023594 

0.024294 
0.025 140 
0.026155 
0.027365 
0028801 

0030492 
0-032472 
0.034775 
0.037438 
0440495 

0.043983 
0.047933 
0.052379 
0057346 
0.062856 

0.068925 
0.075560 
0.082760 
0.090514 
0.098798 

0-107580 
0.116813 
0,126441 
0.136395 
0.146596 

Amounts 
PCMA80Base 

0016314 
0016385 
0.016475 
0.016592 
0016741 

0016929 
0.017167 
0.01 7466 
0.017837 
0.018297 

0.018863 
0.019555 
0.020396 
0.02141 1 
0.022629 

0.02408 1 
0.025800 
0.027823 
0.030 l87 
0.032930 

0-036092 
0-03971 1 
0.043824 
0.048465 
0.053662 

0.059440 
0.065813 
0072790 
0.080367 
0088530 

0.097252 
0,106493 
0.116200 
0,126308 
0136738 

Females 
Lives 

PCFL80Base 

0.009302 
0.009341 
0-009392 
0009457 
0.009540 

0.009646 
0.009780 
0.009949 
0.010160 
0.01 0423 

0.010748 
0.01 1148 
0.011638 
0.012235 
0012958 

0-013829 
0.014872 
0.016115 
0.017586 
0019319 

0.021348 
0.023709 
0,026440 
0.029580 
0.033168 

0.037243 
0.041841 
0,046995 
0052737 
0.059088 

0.066068 
0073685 
0.081938 
0.0908 17 
0.100300 

Amounts 
PCFA80Base 

0.008385 
0-008404 
0.008429 
0-008464 
0.008510 

0.008572 
0408653 
0-008760 
0.008898 
0409078 

0.009307 
0.009600 
0.009970 
0.010435 
0011014 

0011731 
0-012610 
0-013681 
0.014977 
0.016531 

0.018382 
0.020567 
00231 28 
0.026103 
0029533 

0.033453 
0.037895 
0.042884 
0448439 
0054567 

0.061267 
0.068522 
0.076302 
0-084563 
0.093247 
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Table 3. (continued) 
PensionersCombined Normal and Early, PCMLSOBase, PCMASOBase, 

PCFLSOBase and PCFA8OBase 
Values of q, 

Males 
Amounls 

PCMA8OBare 

0147402 
0.158200 
0.169024 
0.180751 
0.193725 

0-207145 
0.220976 
0235179 
0.249767 
0264932 

0,280724 
0.297139 
0.314168 
0.331797 
0-350010 

0.368784 
0.388093 
0407906 
0.428185 
0.448889 

0.469971 
0.491 380 
0.513059 
0.534946 
0.556977 

0.579082 
0.601190 
0.623225 
0.6451 10 
0.666768 

0.688121 
0-709090 
0-729601 
0.749581 
0.768959 

Females 
Lives Amounts 

PCFWOBase PCFA80Baw 

0.110353 0.102279 
0- 120930 0.111572 
0.131973 0,121278 
0.143754 0.131418 
0.156372 0.141710 

0.169519 0.152055 
0.183138 0.162351 
0,197163 0.172490 
0.211521 0-182361 
0.226133 0.191854 

0.238820 0.201042 
0249860 0-210586 
0.26 1508 0.220681 
0273790 0231357 
0.286734 0-242644 

0-300366 0-254569 
0.314711 0.267164 
0.329795 0.280457 
0.345638 0.294477 
0.362261 0309251 

0.379679 0.324807 
0-397905 0.341167 
0-416946 0.358352 
0436803 0.376381 
0.457470 0.395265 

0.478931 0.415011 
0.501 163 0435618 
0524130 0.457080 
0.547784 0.479377 
0.572065 0-502480 

0.596894 0.526348 
0-622181 0.550926 
0.647816 0-576142 
0.673672 0.601908 
0.699606 0-6281 19 
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APPENDIX 

Graduated formulae and their parameter values 

This Appendix should he read in conjunction with Appendix B of the Report in 
C.M. I .R .  10 

Comhinedpensioners 
Formula No GM(r,r) lOOq h$  b2 h 

Malcs 

F44 Lives GM(1.3) 2.091243 -7102170 8.205642 -3.292980 
F45 Amounts GM(1,3) 1.622668 -7.432327 8.692000 -3.459376 

Females 

F54 Lives GM(1,3) 0.922019 -7.537036 9.172735 -3051377 
F55 Amounts GM(1.3) 0.837116 -8.797317 10.232256 -4.107207 

Moles PCML8OBare and PCMABOBose 
84.3 Lives x<89  F44 

89<.r<91 k43.F41 whcrc k43 =F44/F41 at r = 8 9  
= 1.00536651 

91 < x 6 9 3  k43.k44.F42 where k44 =F41/F42 a t  r = 9 1  
= 1.01216060 

x > 9 3  k43.k44.F43 

84.4 Amounts x 4 8 8  F45 
88<x<93  k45.F42 where k45 =F45/F42 a t  x = 8 8  

= 1.00773281 
x > 9 3  k45.F43 

Fmzo1e.r PCFUOBase and PCFAXOBase 
85.3 Lives xG88 F54 

88<x<95  k53.F51 where k53 =F54/F51 a t  x=88  
= 1.00155039 

x > 9 5  k53.kXF53 where k54 =F51/F52 a t  1 = 9 5  
=1.21543261 

B5.4 Amounts x 4 8 7  F55 
87<x<95  k55.F52 where k55 =F55/F52 at .x=87 

= 1.00123661 
r > 9 5  kS5.F53 

F41. F42, F43, FSI, F52 and F53 are defined as in Appendix B of the Report in C.M.I.R. 10. 
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M I N I - G R A D U A T I O N S  O F  T H E  M O R T A L I T Y  
E X P E R I E N C E S  O F  A S S U R E D  L I V E S ,  P E N S I O N E R S  

A N D  A N N U I T A N T S ,  1 9 8 3 - 8 6  

It is customary for the Committee, when making their quadrennial reports on 
the mortality experience of assured lives, pensioners and annuitants, to quote a 
linear relationship between the observed rates of mortality of male lives effect- 
ing permanent (whole life and endowment) assurances, a t  durations 2 and over, 
and the mortality rates according to the latest standard table. The last such 
relationship, for the quadrennium 1983-86, using as a standard the A1967-70 
table, was published in C.M.I.R. ,  11 (1991). The Committee considers 
that it may be of use to practitioners to have available similar relationships 
for each of the major experiences, as compared with the appropriate standard 
table in the new "80" series, first published in C.M.I .R. ,  10 (1990), and in 
'Standard Tables of Mortality: the "80" series' (1992). This report presents such 
relationships. 

In each case the function to be graduated is q,, using the formula 

qx = a + (1 - b ) d ,  

where q: is the value of q, from an appropriate standard table. The form using 
(1 - h)  is chosen so that the value of b can be compared with zero rather than 
unity. The values of the parameters, a and h, have been calculated using the 
graduation methods described by Forfar, McCutcheon and Wilkie (1988), 
using the method of maximum likelihood. The resulting graduation according 
to a st;~ndard tahk can hr. du>crihcd as a 'mini-graduat~on' of ihc d3ia. 

The niethodulurv is strdlahiforwdrd. The onlv sm;~ll tcchnic.~l ooints to note 
are that, in all cases, the age';ange of the data used has been restricted to the age 
range of the mortality rates in the standard table, and that the values of q; for 
half ages, required to correspond to the age grouping of the data, have been 
calculated by geometric interpolation: 

The way the results are presented is discussed in detail in Section 1.1, and 
thereafter the results are presented with only the minimum of commentary. 

Only those experiences where there is sufficient data to be worth graduating 
have been considered. This includes the following experiences: 
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1. Policies of assurance issued in the United Kingdom 
I .l Permanent assurances (whole life and endowment assurances) on male 

lives; 
1.2 Permanent assurances on female lives; 
1.3 Temporary assurances on male lives; 
1.4 Temporary assurances on female lives; 
1.5 Linked contracts on male lives; 
1.6 Linked contracts on female lives; 
1.7 Joint life first death assurances, male lives. 

2. Policies of assurance issued in the Republic of Ireland 
2.1 Permanent assurances on male lives; 
2.2 Linked contracts on male lives. 

3. Pension and annuity policies issued in the United Kingdom 
3.1 Pensioners under life office pension schemes; 
3.2 Widows of pensioners; 
3.3 Retirement annuities; 
3.4 Immediate annuity contracts. 

Certain exneriences for which data for 1983-86 has been eathered have - 
too few deatis for this mini-graduation procedure to be worth applying. These 
are: 

Policies of assurance issued in the United Kingdom 
Joint life first death assurances, female lives. 
Non-selection assurances, male and female lives. 
Permanent assurances, minimum evidence, male and female lives 
Joint life minimum evidence assurances, male and female lives. 

Policies of assurance issued in the Republic of Ireland 
Permanent assurances on female lives. 
Linked contracts on female lives. 

Pension and annuity policies issued in the United Kingdom 
Widowers of female pensioners. 
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1. P O L I C I E S  O F  A S S U R A N C E  I S S U E D  I N  T H E  U N I T E D  K I N G D O M  

1.1 Permanent assurances on male lives 
By 'permanent assurances' are meant whole life and endowment assurances. 

The investigation into the mortality experienced by male lives insured under 
such permanent assurances is the oldest and largest of the C. M. I. investi- 
gations. Two standard tables were constructed on the basis of the experience 
for 1979-82 for this investigation, both in the "80" series, AM80 with a 
two-year select period, and AM80(5) with a five-year select period. The 
experience is first compared with the AM80 table, and the results are shown 
in Table 1 . h  

Table l . la shows comparisons of the experiences for durations 0, 1 and 2 and 
over (2+)  with the corresponding mortality rates from the AM80 table, dura- 
lions 0, 1 and 2 + .  In the experience for the ultimate durations there are 
sufficiently many duplicates for 'variance ratios' to be used to adjust the data 
before graduation. These variance ratios have been based on the distribution 
of the numbers of policies per 'life' among the recorded deaths for the corre- 
sponding period 1983-86, at least in so far as these are available through the 
cause of death investigation. Results are shown for durations 2+  both without 
and with variance ratios. It can be seen that there is little difference in the esti- 
mated values of the parameters. 

The numbers of deaths in the experience for each duration are shown. It can 
be seen that there are enough deaths at each duration in this investigation for 
results to be clearly significant. The value of 100A/E on the comparison basis 
is shown next. From this number the estimated value of b assuming that a is 
zero can readily be derived. Then follow the estimated vales of a and b, and 
the corresponding T-ratios. A T-ratio less than 2.0 suggests that the parameter 
is not significantly different from zero. 

Table l . l a  shows the full set of results of diagnostic tests such as were shown 
in the paper by Forfar, McCutcheon and Wilkie, and in the Report in C.M.I.R., 
9. For all other experiences only the overall result is shown, indicated by 'Yes' if 
all the relevant diagnostic tests, signs test, runs test, K-S test, serial correlation 
test, and X2 test, are satisfactory, and by 'No' and a numbered footnote if they 
are not. Where thediagnostic tests are not satisfactory it is possible that, if a new 
complete graduation were to be carried out, a formula with different parameters 
and possibly more terms would be required. But the Committee considers such 
refinements inappropriate for these mini-graduations. 

Actual deaths for the experience for duration 0 are 99.447% of those expected 
by AM80 DO, very close to being just the same. The T-ratios of the parameters 
are 1.40 and 1.18 respectively, less than 2.0, and indicating that it would not be 
unreasonable to take both a and h as zero. The fit is satisfactory, all the diagnos- 
tic tests being well within reasonable bounds. In fact when the experience is 
compared with AM80 DO without adjustment, all the diagnostic tests arc also 
satisfactory. 



90 Mini-graduations of the Mortalify Experiences of Assured Lives, 

Table I.la. Permanent assurances, males, United Kingdom, 
durations 0, I and 2 + 

Statistics for graduations of g, = a + (1 - b)q: 

Duration 0 I 2+ 2 + 
Variance ratios used? No No NO Yes 
Comparison basis AM80 DO AM80 D1 AM80 D2+ AM80 D2+ 
Ages used All All Up to 90 Up to 90 
Number of deaths 1,545 1,922 88,442 54,731.0 
IOOAIE on comparison basis 99.447 93.082 90.127 90.141 

Values of parameters at optimum point: 
n 0.000049 -0.000008 0.000038 0.000037 
T-ratio 1.40 -0.24 4.11 3.21 
b 0.042309 0.064001 0.107419 0.107105 
T-ratio 1.18 2.20 30.38 24.36 

Signs test: p@os) 0.7371 0.6482 0.3760 0.3760 
Runs test: p(runs) 0.4613 0.0805 0.WOI 0.0001 
K-S test: p(KS) 0.5653 0.1690 O.WO3 0.0204 

Serial correlation test: 
T-ratio 1 0.91 2.23 4.96 5.10 
T-ratio 2 0.24 0.46 4.74 4.83 
T-ratio 3 1.41 1 .M) 3.64 3.71 

x2 test: 
x2 78.41 97.85 461.87 359.29 
Degrees of freedom 60 60 88 88 
P(?) 0.0555 0.0015 0.0000 0.0000 

Diagnostics satisfactory? Yes No (1) No (2) No (2) 

(1) Signs test, runs test, etc, satisfactory; value of X2 large because of erratic numbers of actual 
deaths at a few ages. 

(2) Actual deaths above expected for most ages from 25 to 38 and 76 to 90, and below expected for 
most ages from 47 to 60. 

Actual deaths for the experience for duration I are 93.082% of those expected 
by AM80 D1, significantly lower. The estimated value of a is -0.000008 and its 
T-ratio is -0.24, showing that this estimate of a is not significantly different from 
zero. The estimated value of b, however, is significantly different from zero 
(T-ratio 2.20). The diagnostic tests are not wholly satisfactory, and footnote (1) 
indicates that the value of is large because the numbers of actual deaths are 
erratic at a few ages. 

The graduation for durations 2 + was restricted to ages only up to 90, the 
same as the graduation on which the AM80 table was based, because the 
observed deaths for ages above 90 in this investigation are normally both 



Table 1.lb. Permanent assurances, males, United Kingdom, durations 2, 3, 4, 2-4 and 5 +  
Statistics for graduations of q, = a + (1  - b)q; 

b 
2 

m 
Duration 3 4 2 4  5 +  2 
Variance ratios used? No No No No Yes 6' 
Comparison basis AM80(5) D2-4 AMSO(5) D2-4 AM80(5) DZ-4 AM80(5) D2-4 AM80(5) D5+ 
Ages used All All All All Up to 90 $ 
N m b e r  of deaths 2,188 2,322 2,383 6,893 50,873.1 2 
IOOAIE on comparison basis 91.236 94.644 95.349 93.772 91.578 2 
Values of parameters at optimum point: g 
n 0.000049 -0.000053 -0000009 -0.000005 0.000028 5. 
T-ratio 1.35 -1.48 -0.24 -0.23 2.10 5 
b 0.111441 0.027952 0.042063 0.059618 0.088860 .% 
T-ratio 4.31 1.07 1.62 3.97 19.00 4 

Diagnostics satisfactory? Yes Yes Yes No (3) 
2 

No (4) h 

d, 
c. 

(3) Actual deaths erratic at a few ages. 
(4) See footnote (2) relating to durations 2 + .  
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erratic and unexpectedly low. Actual deaths up to age 90 are 90.127% of 
those expected by AM80 D2+ when variance ratios are not used, and 
90.141% when they are. The parameter estimates are very significantly 
different from zero, and quite similar whether variance ratios are used or not. 
Footnote (2) indicates why the diagnostic tests are not satisfactory; the 
shape of the experience in 1983-86 is rather different from that in 1979-82, 
particularly because of higher than expected deaths at most ages from 25 to 
38, which may perhaps be attributable to deaths from AIDS or otherwise 
associated with HIV infection, although the Committee has no direct evidence 
that this is the case. 

Comparison of the experiences for durations 2, 3, 4, 2-4 and 5 + (with vari- 
ance ratios) are shown in Table I .  l b. As for durations 2 +, the graduation 
for durations 5 + was restricted to ages only up to 90. The results for durations 
5 + are similar to those for durations 2 1  shown in Table l.la. 

1.2 Permanent assurances on female lives 
This experience is compared with the AF80 standard table, which was derived 

from the corresponding experience for 1979-82. The results for durations 0, 1 
and 2+  are shown in Table 1.2. 

The value of 100A/E for duration 0 is 95.202, indicating that the mortality 
rates in 1983-86 are a little lower than the standard table. However, the 
parameter estimation gives negative values for both a and b, neither of which 
is significantly different from zero. A negative value of b means that (1 - b)  is 
greater than unity; thus the duration 0 experience is represented by adding 

Table 1.2. Permanent assurances, females, United Kingdom 
Statistics for graduations of q, = a + (1 - b)q: 

Duration 0 
Variance ratios used? No 
Comparison basis AF80 DO 
Number of deaths 482 
100A/E on comparison basis 95.202 

Values of parameters at optimum point: 
o -0.000051 
T-ratio -1.80 
b -0.017378 
T-ratio -0.30 

Diagnostics satisfactory? No (5) 

0.000021 
0.63 

0.172449 
4.20 

Yes 

2 + 
Yes 

AF80 D2 + 
6,728.3 
91.116 

(5) Actual deaths below expected for most ages from 38 to 59, above expected for most ages from 
60 upwards. 

(6) Actual deaths below expected for all ages from 65 ta 80, and above expected for most ages 
above 80; also actual deaths erratic at a few ages. 
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1.7378% to the basic mortality rates, and then taking off 0.000051 from the 
result. The net effect is a reduction in the value of q, up to age 58 and an 
increase thereafter. This correctly reflects the tendency of the data. 

The value of 100A/E for duration I is 84.309. Actual deaths are well below 
those expected. The experience can be satisfactorily represented by taking 
17.2449% off the value of q, and then adding back 0.000021. 

Variance ratios are available for female assured lives, and results are shown 
for durations 2 +  both with and without the use of variance ratios. The results 
are similar, but show, as indicated in footnote (6), that the experience mortality 
rates have reduced more between ages 65 and 80 than at other ages. 

1.3 Temporary assurances on male lives 
For 1983-86 data has been gathered for level temporary assurances and 

decreasing temporary assurances separately, though only one standard table, 
TM80, based on the combined data for 1979-82, was constructed. Table 1.3a 
compares the combined experience for 1983-86 with TM80; Tables 1.3b and 
1 . 3 ~  show the results for level temporary assurances and decreasing temporary 
assurances respectively. 

For duration 0 of the combined experience IOOA/E was 106.937. The mortal- 
ity rates are best represented by multiplying g, by (l - 0.1 15163) and then adding 
0.000197. 

The experiences for durations 1-4 and 5+  show overall mortality below the 
corresponding durations of TM80, and a satisfactory adjustment can be 
derived as shown in Table 1.3a. 

The results for level temporary assurances are shown in Table 1.3b, and for 
decreasing temporary assurances in Table 1 .3~ .  It is worth noting that the 
experience at durations 5 +  for level temporary assurances is relatively small, 
suggesting that the average duration in this part of the experience is not 

Table 1 . 3 ~  Temporary assurances, males, United Kingdom, combined 
Statistics for graduations of q, = a + (1 - b)q; 

Duration 0 
Comparison basis TM80 D0 
Number of deaths 596 
IOOA/E on comparison basis 106.937 

Values of parameters al optimum point: 
(1 0.000197 
T-ratio 3.43 
h 0.115163 
T-ratio 1.79 

Diagnostics satisfactory? Yes 

3.46 

Yes 

0.000077 
2.72 

0.156830 
10.61 

Yes 
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Table 1.3b. Level temporary assurances, males, United Kingdom 
Statistics for graduations of q, = a + (I - b)q; 

Duration 0 1-4 5 +  
Comparison basis TM80 DO TM80 D1-4 TM80 D5+ 
Number of deaths 378 1,246 994 
IOOA/E on comparison basis 110.584 90.854 79.113 

Values of parameters at optimum point: 
Y 0.000280 0.0001 16 0.000144 
T-ratio 3.76 2.75 2.59 

Diagnostics satisfactory? Yes Yes Yes 

Table 1 . 3~ .  Decreasing temporary assurances, males, United Kingdom 
Statistics for graduations of q, = a + (1 - b)q: 

Duration 0 1-4 5 +  
Comparison basis TM80 DO TM80 DI-4 TM80 D5+ 
Number of deaths 218 1,296 5,117 
100A/E on comparison basis 101.152 95.840 88.818 

Values of parameters at optimum point: 
Y 0.000052 -0.000041 0.000070 
T-ratio 0.59 -0.94 2.12 
b 0.033299 0.017621 0.135608 
T-ratio 0.33 0.47 8.26 

Diagnostics satisfactory? Yes No (7) Yes 

(7) Actual deaths erratic at a few ages. 

much greater than 5 years. This may account for the low mortality rates in this 
section as compared with decreasing temporary assurances. The same feature 
was found in the 1979-82 experiences. 

1.4 Temporary assurances on female lives 
There was insufficient data in the 1979-82 experience to warrant even 

graduating it, far less producing a standard table. There is still only a relatively 
small amount of data, but it is worth comparing what there is with the table 
for permanent assurances on female lives, AF80. The results are shown in 
Table 1.4. 

The values of 100A/E are consistently well below 100, being roughly 80 
for each of durations 0, 1-4 and 5 + .  The experiences can be satisfactorily 
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Table 1.4. Temporary assurances, females, United Kingdom, combined 
Statistics for graduations of q, = a + ( I  - b)q: 

Duration 0 
Comparison basis AF80 DO 
Number of deaths 85 
IOOA/E on comparison basis 79.792 

Values of parameters at optimum point: 
a -0.000002 
T-ratio -0.03 
b 0,198612 
T-ratio 1.35 

Diagnostics satisfactory? Yes 

0.000034 -0.000121 
0.90 -1.95 

0.266452 0.074943 
3.95 0.96 

Yes Yes 

represented by the rates for corresponding durations from AF80, adjusted by 
the parameters shown. Most of the parameters are, however, not significantly 
different from zero; this is not surprising in view of the relatively small size of 
the experience. 

1.5 Linked contracts on male lives 
Although the experience for linked contracts on male lives for 1979-82 was 

graduated (see the report in C.M.I.R.,  9), no standard table based on the experi- 
ence of linked contracts was produced. The experience for 1983-86 has therefore 

Table 1.5. Linked contracts, males, United Kingdom 
Statistics for graduations of q, = a + (1 - b)q: 

Duration 0 
Variance ratios used? No  
Comparison basis AM80 DO 
Ages used Up to 75 
Number of deaths 535 
100A/E on comparison basis 101.606 

Values of parameters at optimum point: 
a 0.000015 
T-ratio 0.22 
b -0.008425 
T-ratio -0.15 

Diagnostics satisfactory? No (8) 

I 
No 

AMRO D1 
u p  to 75 

572 
102.489 

-0.000041 
-0.49 

-0.041439 
-0.77 

No (8) 

2 + 
No 

AM80 D2+ 
All 

3,809 
75.549 

0.000164 
4.02 

0.27625 1 
19.62 

No (9) 

2 + 
Yes 

AM80 D2+ 
All 

2,463.2 
74.991 

(8) Actual deaths erratic at a few ages. 
(9) Actual deaths erratic at several ages. 
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been compared with the standard table for permanent assurances, AM80. At 
durations 0 and 1 the experience above age 75 is particularly heavy. The Com- 
mittee presumes that this is because certain offices still include cases where there 
is no significant mortality risk in the experience, in spite of the Bureau's instruc- 
tions not to do  so. The exoeriences for these durations have therefore been com- 
pared using only the data up to age 75. The results are shown in Table 1.5. 

For durations 2 + the overall level of the experiences is reasonable at all ages, 
though the results for individual ages are rather erratic. Variance ratios have 
been calculated, based only on a proportion of the actual deaths, and these 
too are very erratic. The methodology of using variance ratios assumes that 
the distribution of numbers of policies among the in-force can be satisfactorily 
represented by the distribution among the deaths. It is clear that for this experi- 
ence this is unlikely to be the case. The difficulty probably results from certain 
offices still including 'bundles' of simultaneous policies in the experience, in 
spite of the Bureau's instructions not to do  so. Results both with and without 
variance ratios are shown in Table 1.5. The values for the parameters are not 
very different, but in both cases the value of is particularly high, because 
of several ages where actual deaths are erratic. 

1.6 Linked contracts on female lives 
No standard table has been produced based on the experience of linked con- 

tracts on female lives, so comparison is with the standard table for permanent 
assurances, AF80. Results are shown in Table 1.6. The same observations 
apply to females as to males: the experience at durations 0 and 1 above 
age 75 is exceptionally high, and these ages have been omitted from the 

Table 1.6. Linked contracts, females, United Kingdom 
Statistics for graduations of q, = a + (1  - b)q: 

Duration 0 
Variance ratios used? N o  
Comparison basis AF80 DO 
Ages used Up to 75 
Number of deaths 137 
100A/E on comparison basis 90106 

Values of parameters at optimum point: 
(I -0.000030 
T-ratio -0.45 
b 0.073908 
T-ratio 0.77 

Diagnostics satisfactory? Yes Yes 

All 
1,420 

90.239 

2 + 
Yes 

AF80 D2+ 
All 

1,117.8 
89.641 

(10) Actual deaths erratic at several ages. 
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calculations. Variance ratios have been used for durations 2 + ,  but they them- 
selves are erratic, and do not reduce the value of ,y2 to a satisfactory level. 

1.7 Joint lifefirs1 death assurances, male lives 
The investigation into the mortality experienced by those effecting joint life 

assurances, payable on the first death of a male and a female, began only in 
1982, so no data for 1979-82 was available to graduate. For males the experi- 
ence for 1983-86 is large enough for a comparison with a standard table to be 
worth while; although the exposed to risk for females is the same as for 
males, the number of deaths is too small to make such a comparison valid. 

The male experiences for durations 0, I and 2+  are compared with the 
corresponding durations of AM80 and the results are shown in Table 1.7. 
The experience is substantially lighter than that of AM80, but the adjustment 
parameters shown provide a satisfactory fit for each duration. 

Table 1.7. Joint life first death assurances, males, United Kingdom 
Statistics for graduations of g ,  = a + (1 - b)q: 

Duration 0 I 2 + 
Comparison basis AM80 DO AM80 D1 AM80 D 2 1  
Number of deaths 137 161 575 
IOOAIE on comparison basis 72.613 89.643 75.616 
Valuer of parameters at optimum point: 
o -0.0001 80 0.000168 0.000066 
T-ratio -2.46 1.50 1.21 
b 0.1 14622 0.221229 0.282998 
T-ratio 1.16 2.23 6.47 

Diagnostics satisfactory? Yes Yes Yes 

2. POLICIES OF ASSURANCE ISSUED IN THE REPUBLIC OF IRELAND 

2.1 Permanent assurances on male lives 
No standard table has been produced for permanent assurances on male lives 

in the Republic of Ireland, so comparison is with the UK Table, AM80. Results 
are shown in Table 2.1. The experience is substantially heavier than in the UK, 
as shown by the values of 100A/E, all above 100, and by the negative values of b 
compensated for to some extent by negative values of a. 

2.2 Linked contracts on male lives 
No standard table has been constructed for linked contracts on male lives in 

the Republic of Ireland, so comparisons are with the AM80 table. Results are 
shown in Table 2.2. The values of 100A/E exceed 100 for durations 0, l and 
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Table 2.1 Permanent assurances, males, Republic of Ireland 
Statistics for graduations of q, = a + ( 1  - b)q: 

Duration 0 1 2 +  
Comparison basis AM80 DO AM80 D1 AM80 D 2 +  
Number of deaths 76 64 3,728 
IOOA/E on comparison basis 140.378 111.133 107.293 

Values of parameters at optimum point: 
(I -0.000486 -0.000094 -0.000146 
T-ratio -2.70 -0.48 -2.97 
b -0.871320 -0.183930 -0.103250 
T-ratio -3.24 -0.86 -5.02 

Diagnostics satisfactory? Yes Yes No (1 1) 

(I I) Actual deaths erratic at a few ages. 

2 + ,  and the experiences can be satisfactorily represented by the AM80 table 
adjusted in accordance with the parameters shown. However, most of the 
T-ratios are less than 2.0, indicating that the values of the parameters are not 
significantly different from zero. 

Table 2.2 Linked contracts, males, Republic of Ireland 
Statistics for graduations of q, = a + (1 - b)q: 

Duration 
Camrrarison basis 
 umber of deaths 79 105 1,101 
IOOA/E on comparison basis 103.496 102.353 112.477 

Values of parameters at optimum paint: 
a 0.000157 -0.000151 0.000023 
T-ratio 1.02 - 1 .03 0.35 
b 0.137052 -0.156678 -0.1 13763 
T-ratio 0.71 -0.92 -2.53 

Diagnostics satisfactory? Yes Yes No (12) 

(12) Actual deaths erratic at a few ages 

3. PENSION AND ANNUITY POLICIES ISSUED IN THE UNITED KINGDOM 

3.1 Pensioners under life of$ce pension schemes 
Standard tables for pensioners insured under life office pension schemes retir- 

ing at or after their normal retirement age were constructed on the basis of the 
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Table 3.la. Male pensioners retiring at or after normal retirement age 
Statistics for graduations of q, = a + (1 - b)q; 

Investigation Lives 
Variance ratios used? No 

Lives 
NO 

Amounts 
Yes 

R=519.05 

Amounts 
Yes 

R=519.05 
Comparison basis PMLSOBase 
Number of deaths 84,303 
IOOAIE on comparison basis 91.188 

Values of parameters at optimum paint: 
a -0.001079 

T-ratio 12.35 

Diagnostics satisfactory? N o  (13) 

(13) Actual deaths generally below expected at ages 66 to 78, above expected at ages 79 to 95; the 
formula produces negative values of q, at ages below 39 (Base) or 38 (C84). 

(14) Satisfactory fit, but X' too high as is usual for amounts data. 

1979-82 experience for both males and females and both lives and amounts, and 
were designated PMLgOBase, PMABOBase, PFL80Base and PFA8OBase. Pro- 
jected tables were also proposed by the Committee, and tables projected for 
four years ahead (i.e. to 1984) are denoted by the suffix C84 instead of Base. 
It is appropriate to compare each experience both with the Base table and the 
projected C84 table. The results for male pensioners retiring at or after 
normal retirement age are shown in Table 3.la, and corresponding results 
for female pensioners retiring at or after normal retirement age are shown in 
Table 3.lb. 

The male experience is very large, with 84,303 deaths. By 1983-86 the experi- 
ence had improved to below the Base rates (100A/E = 91.188), but was also 
below the PML8OC84 projected rates (100AjE = 96.580). Optimum values of 
the parameters a and b are shown in the Table, but have the inconvenience 
that, since the values of a are sufficiently large and negative, the resulting values 
of q, are negative at ages below 39 (Base) or 38 (C84). There is, of course, little 
data as low as these ages, but in those cases where there are genuine 
normal retirements at young retirement ages such an adjusted table is hardly 
satisfactory. 

In spite of this adjustment, actual deaths remained below those expected 
according to the adjusted table at most ages from 66 to 78, remaining above 
the adjusted table at ages 79 to 95. 

Before graduating the amounts experience, the exposed to risk and 
numbers of actual deaths were divided by a constant 'variance ratio', R, 
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Table 3.lb. Female pensioners retiring at or after normal retirement age 
Statistics for graduations of q, = a  + (1 - b)q: 

Investigation Lives 
Variance ratios used? No  

Comparison basis PFLBOBase I 
Number of deaths 12,273 
100A/E on comparison basis 92.863 

Values of parameters at optimum point: 
(I 0.001 172 
T-ratio 3.83 
b 0.105330 
T-ratio 8.96 

Diagnostics satisfactory? No  (15) 

Lives 
No  

'FL80C84 
12,273 
98.206 

0.001572 
5.19 

0.066642 
5.42 

No  (15) 

Amounts 
Yes 

R=317.12 
I'FA80Base 

7,793.2 
92.893 

0.001229 
4.81 

0.127179 
8.41 

No (16) 

Amounts 
Yes 

R=317.12 
PFA80C84 

7,793.2 
98.715 

0.001512 
5.98 

0.086679 
5.47 

No (16) 

(15) Actual deaths erratic at a few ages. 
(16) Satisfactory fit, but 2' too high, as is usual for amounts data. 

with a value of 519.05. This equals the average amount of pension 
among the exposed to risk. A similar adjustment has been made for all amounts 
experiences, with different values of R, each appropriate to the particular 
experience. 

The adjustments to PMA80Base and PMA80C84 produce reasonably satis- 
factory fits for the data, though the value of is much too high, as is usual 
for amounts data. 

The results for female pensioners retiring at or after normal retirement age are 
shown in Table 3.lb. The improvement for females since 1979-82 is not as great 
as that for males, and the experiences for 1983-86 for lives and amounts are only 
a little below the projected PFL80C84 and PFA8OC84 tables respectively. 
Nevertheless they are satisfactorily represented by these tables with adjust- 
ments as indicated by the parameters in Table 3.lb. 

In the paper on pages 77-85 of this number of C.M.I .  Reports, 'Mortality 
Tables Based on the Combined Pensioners Experience, 1979-82' the Commit- 
tee present tables based on the combined experience of pensioners who had 
retired early and those who had retired at or after normal retirement age. These 
tables are denoted PCMLXOBase, PCMA8OBasq PCFL80Base and PCFASOBase, 
with tables projected for four years ahead denoted by the suffix C84. 

The combined experience for 1983-86 is compared with these PC..80 tables in 
Tables 3.lc and 3.ld for males and females respectively. The results are not very 
different from those for normal retirements, though the large negative values of 
a for the male lives experience do not on this occasion produce negative values 
of q,, because at younger ages the combined experience has quite high values 
of q,. 
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Table 3. lc. Male pensioners, combined early, normal and late retirements 
Statistics for graduations of g, = a + (1 - b)q: 

Investigation Lives 
Variance ratios used? No 

Comparison basis PCMLBOBase 
Number of deaths 113.349 
IOOA/E on comparison basis 91.080 

Values of parameters at optimum point: 
a -0.002446 
T-ratio -8.87 

Lives Amounts 
No Yes 

R=519.30 
PCML80C84 PCMABOBase 

113,349 73,192.8 
96.736 88.990 

Amounts 
Yes 

R=519.30 
PCMA80C84 

73,192.8 
94.983 

Diagnostics satisfactory? No (17) No (17) No (18) No (18) 

(17) Actual deaths erratic at a few ages. 
(18) Satisfactory fit, but ,y2 too high, as is usual for amounts data. 

Table 3.ld. Female pensioners, combined early, normal and late retirements 
Statistics for graduations of q, = a + (1 - b)q: 

Investigation Lives Lives Amounts Amounts 
Variance ratios used? NO No Yes Yes 

R=328.44 R=328.44 
Comparison basis PCFL8OBase PCFL80C84 PCFABOBase PCFA80C84 
Number of deaths 14,769 14,769 9.439.3 9,439.3 
IOOAIE on  comparison basis 91.913 97.431 91.365 97.431 

Values of parameters at optimum point: 
0 0.000342 0.000828 0.000285 0.000662 
T-ratio 1.25 3.07 1.12 2.67 
h 0.091797 0.054250 0.100154 0.060947 
T-ratio 8.13 4.61 6.45 3.76 

Diagnostics satisfactory? No (19) No (19) No (20) No (20) 

(19) Actual deaths erratic at a few ages. 
(20) Satisfactory fit, but ,y2 too high, as is usual for amounts data 

3.2 Widows of pensioners 
The experience of widows of pensioners for 1979-82 formed the basis of new 

standard tables WL80Base and WA80Base; these tables, projected forwards for 
four years, form the WL80C84 and WA80C84 tables. The experience of widows 
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Table 3.2. Widows of pensioners 
Statistics for graduations of q, = a + ( I  - b)q: 

Investigation Lives Lives Amounts Amounts 
Variance ratios used? No No Yes Yes 

R=688.31 R=688.31 
Comparison basis WL80Base WL80C84 WABOBase WA80C84 
Number of deaths 1,804 1,804 1,190.0 1,190.0 
IOOAIE on comparison basis 82.370 87.761 88.143 94.155 

Values of parameters at optimum point: 
a 0.000690 0.000879 0.001022 0.001 142 
T-ratio 1.47 1.86 2.93 3.25 
b 0.200857 0.156939 0.178942 0.130611 
T-ratio 8.15 5.99 5.84 4.00 

Diagnostics satisfactory? Yes Yes No (21) No (21) 

(21) Satisfactory fit, but X' too high, as is usual far amounts data. 

of pensioners for 1983-86 is compared with these tables and the results are 
shown in Table 3.2. 

The 1983-86 experience is much lighter than that for 1979-82, and well below 
that forecast for 1984. The parameters shown provide a satisfactory adjustment 
to the comparison tables. 

3.3 Retirement annuities 
No standard table was produced in the '80' series based on the experience 

Table 3.3a. Retirement annuities, males, in deferment 
Statistics for graduations of q, = a + (1 - b)q; 

Variance ratios used? NO No 
Comparison basis AM80 D2+ IM80Base DI + 
Number of deaths 17,235 17,235 
IOOAIE on comparison basis 81.060 69.971 

Values of parameters at optimum point: 
(I 0.000209 0.000193 
T-ratio 9.64 8.89 
b 0.236959 0.338027 
T-ratio 31.37 51.70 

Diagnostics satisfactory? No (22) No (22) 

(22) Actual deaths below expected from age 64 upwards; lM8OBase fits rather less badly than the 
others 
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Table 3.3b. Retirement annuities, females, in deferment 
Statistics for graduations of q, = a + (1 - b)q: 

Variance ratios used? No 
Comparison basis AF80 D2+ 
Number of deaths 1.547 
IOOAIE on comparison basis 83.673 

Values of parameters at optimum point: 
(I 0.000104 
T-ratio 1.91 
b 0.201687 
T-ratio 7.08 

Diagnostics satisfactory? No (23) 

(23) Actual deaths erratic at a few ages; fits are all reasonable, with AF80 D2+ marginally the 
best. 

of retirement annuities, either in deferment, vested or combining these two 
experiences. It is not immediately obvious what is the correct table to use 
for comparison, and some experimentation has been done using different 
tables. 

Tables 3.3a and 3.3b show comparisons, for males and females respectively, 
for retirement annuities in deferment; Tables 3 . 3 ~  and 3.3d show comparisons 

Table 3 . 3 ~ .  Retirement annuities, males, vested 
Statistics for graduations of q, = a + (1 - b)q: 

Comparison basis IM8OBase Dl + PML8OBase PCML80Base PCML80C84 
Ages used 60 upwards 60 upwards 60 upwards 60 upwards 
Number of deaths 15,327 15,327 15.327 15,327 
100A/E on comparison basis 93.775 75.741 72.356 77.127 

Values of parameters at optimum point: 
L? 0.004048 0.006677 0.001763 0.002571 
T-ratio 6.63 11.90 2.73 4.07 
b 0.162501 0.376127 0.310095 0.281 151 
T-ratio 9.92 31.01 23.15 20.13 

Diagnostics satisfactory? No (24) No (25) No (26) No (26) 

(24) Actual deaths above expected a! ages from 60 to M and from 76 to 86, below expected at ages 
from 65 to 75. 

(25) Actual deaths above expected at ages from 60 to 64 and from 79 to 91, below expected at ages 
from 65 to 78. 

(26) Actual deaths above expected at ages 60 to 64; much the best fits. 
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Table 3.3d. Retirement annuities, females, vested 
Statistics for graduations of q, = a + (I - b)q: 

Comparison basis IF80Base D1 + 
Ages used 60 upwards 
Number of deaths 1,417 
100A/E on comparison basis 89.948 

Values of parameters at optimum point: 
LI 0.000648 
T-ratio 0.88 
b 0.129452 
T-ratio 3.22 

Diagnostics satisfactory? Yes 

PFL8OBase 
60 upwards 

1,417 
80.079 

PCFL80Basc 
60 upwards 

1,417 
77 182 

PCFL80C84 
60 upwards 

1,417 
82.244 

0.001066 
1.46 

0.242053 
6.86 

Yes 

-0.00051 1 
-0.63 

0.207803 
5.54 

Ycs 

-0.000127 
-016 

0,171957 
4.38 

Yes 

for vested annuities; Tables 3.3e and 3.3f show comparisons for the combined 
experience. 

The mortality of retirement annuitants in deferment has been shown to be 
relatively low, and is particularly light for higher ages, from age 64 upwards. 
The mortality of those whose annuities have vested is particularly high at lower 
agcs. In combination the shape of the mortality experience is reasonable com- 
pared with that of other experiences. These considerations need to be kept in 
mind when comparisons with various tables are made. 

The experiences in deferment have been compared with the standard tables 

Table 3.3e. Retirement annuities, combined, males 
Statistics for graduations of q, = a + (1 - b)q: 

Variance ratios used? No No No No 
Comparison basis fM8OBase D1 + AM80 D2+ PML8OBase PML80C84 
Number of deaths 32,798 32,798 32,798 32,798 
IOOAIE on camparison basis 79.977 88.453 69.096 74.495 

Values of parameters at optimum point: 
0 -0.000025 0.000064 0.000065 0.000085 
T-ratio -1.32 3.27 3.33 4.32 
b 0.195826 0.124393 0.315804 0.264861 
T-ratio 39.17 22.73 73.83 57.56 

Diagnostics satisfactory? No (27) No (28) No (28) No (28) 

(27) Actual deaths below expected at mast ages from 47 to 70 and above expected at most ages 
from 71 to 89. 

(28) Actual deaths erratic at a few ages; all fits are satisfactory, with PML80C84 rather better than 
either of the others. 
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Table 3.3f. Retirement annuities, combined, females 
Statistics for graduations of q, = u + (I - b)q: 

Variance ratios used? No No No No 
Comparison basis IF808ase DI + 1F80C84 DI + PFL80Base PFL80C84 
Number of deaths 2,998 2.998 2,998 2,998 
IOOA/E an comparison basis 85.914 92.606 75.494 81.380 

Values of parameters at optimum point: 
(1 0.000054 0.000072 0.000015 0.000032 
T-ratio 1.15 1.51 0.33 0.69 

Diagnostics satisfactory? No (29) No (29) No (29) No (29) 

(29) Actual deaths erraticat a few ages; all fits arc satisfactory, with IF80C84 D! + and PFL80C84 
equally good and slightly better than the others 

for permanent assurances, AM80 and AF80, durations 2 + ,  and also with the 
standard tables for immediate annuitants, IMROBase and IFXOBase, durations 
I +, and the same tables projected to 1984, IM80C84 and IF80C84. None of 
these tables fits the male experience particularly well; IM80Base is the least 
bad of the three. The experience of retirement annuitants is very much lighter 
than any of the three tables, and, as noted above, is particularly light from 
age 64 upwards. 

The experience of those whose annuities have vcstcd is compared with stan- 
dard tables IMBOBase, durations I +, PMLROBase and the combined pen- 
sioners experience PCMLEOBase, for males, and the corresponding tables for 
females. The mortality of those whose annuities ha:re vested is particularly 
heavy at young ages, so only the data for 60 upwards has been used in the com- 
parisons. The results are shown in Table 3 . 3 ~  for males and Table 3.3d for 
females. For males, PCMLBOBase gives much the best fit, since the n~ortality 
rates even at  ages 60 to 64 are much higher than for the other two tables. The 
experiences are therefore also compared for both sexes with the combined pen- 
sioners table forecast for four years, ie the PCML80C84 and PCFL80C84 
tables. 

Although these tables provide a better fit to the data, actual deaths still 
exceed those expected according to the tables, adjusted by means of the 
parameters shown, at ages 60 to 64. And it can be observed that the 
mortality experienced by retirement annuitants, of both sexes, is very much 
lower than that of the tables used for comparison. The experience for 
females is much smaller than that for males, so it is not unexpected that 
parameters can be found to adjust any of the comparison tables to produce a 
reasonable fit. 



106 Mini-graduations of the Mortality Experiences of Assured Lives, 

The combined experience of retirement annuities, putting together those 
in deferment and those vested, is compared with a number of different 
tables and the results are shown in Table 3.3e for males and Table 3.3f for 
females. Comparisons were made with the tables for immediate annuitants, 
1M80Base and IFgOBase, durations 1 +, the tables for permanent assurances, 
AM80 and AF80, durations 2 + ,  and the tables for pensioners, PML80Base 
and PFLBOBase. For males, IM80 Base, durations I +, does not provide a 
very satisfactory fit, but AM80, durations 2 +  and PML8OBase do, sub- 
ject to a high value of X 2  because of erratic numbers of actual deaths at a 
few ages. Comparison has therefore been made also with the pensioners 
table forecast for four years, PML80C84, and these results are shown in 
Table 3.3e. 

For females both IFgOBase, durations 1 + and PFL80Base showed reason- 
able fits, subject to a high value of because of erratic numbers of actual 
deaths at a few ages, and comparisons with each of these tables forecast for 
four years, ie IF80C84, durations l +, and PFL80C84, are shown in Table 
3.3f. AF80, durations 2 + ,  did not provide a satisfactory fit, and the results 
have not been shown. 

3.4 Immediate annuity contracts 
The experiences for immediate annuities, both males and females, for dura- 

tions 0 and l +, as compared with the mortality rates of the standard tables, 
IM8OBase and IFBOBase, durations 0 and 1 +, and the same tables forecast 
for four years, IM80C84 and IF8OC84, are shown in Table 3.4a for males 
and Table 3.4b for females. 

Table 3.4a. Immediate annuities, males. 
Statistics for graduations of q, = a + (1  - b)q: 

Duration 0 
Variance ratios used? N o  
Comparison basis IM80Base DO 
Number of deaths 118 
IOOAIE on comparison basis 95.655 

Values of parameters at optimum paint: 
Y -0.009685 
T-ratio - 1.92 
b -0.166628 
T-ratio -113  

Diagnostics satisfactory? No (30) 

(30) Salisfactory fit, but the formula produces negative values of q, at ages below 57 or 56. 
(31) Actual deaths erratic at a few ages. 
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Table 3.4b. Immediate annuities, females. 
Statistics for graduations of q, = u + (I - b)y:  

Duration 0 0 I + I + 
Variance ratios used? No No No No 
Comparison basis IF80Base DO IF80C84 DO IF80Base D1 + IF80C84 D1 + 
Number of deaths 174 174 8,392 8,392 
I00A/E on comparison basis 9 1.679 96.147 97.956 102.134 

Values of parameters at optimum point: 
a -0.003674 -0.003283 -0.000260 0.000322 
T-ratio -1.65 -1.57 -0.41 0.41 
b -0.009698 -0.048943 0.014572 -0.018795 
T-ratio -0.1 1 -0.54 1.12 - 1.28 

Diagnostics satisfactory? Yes Yes No (32) No (32) 

(32) Actual deaths erratic at a few ages. 

The experience for 1983-86 is, in each case, a little lighter than that for 1979- 
82, and is very close to that for the forecast tables, the values of 100A/E in the 
latter case ranging from 96.147 (females duration 0) to 102.134 (females dura- 
tions I +). All the comparisons are satisfactory, and almost all the parameters 
are not significantly different from zero. However, for males duration 0 the 
negative value of a produces negative values of y, at ages below 57 (Base) or 
56 (C84); this may make the use of the table with adjusted parameters 
inconvenient. 
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T H E  M O R T A L I T Y  O F  S M O K E R S  A N D  
N O N - S M O K E R S ,  1 9 8 8 - 8 9  

As from 1st January 1988 the Bureau has been collecting data differentiated 
according to the smoking habits of the policyholder. In the investigations the 
designation 'smoker' relates primarily to lives who have taken out policies 
where a non-smoker discount was available at the date of issue of the policy 
but who have not availed themselves of the offer. The term 'non-smoker dis- 
count' includes not only cases where a monetary or percentage reduction is 
allowed against the standard premium but all cases where non-smokers are 
offered preferential terms eg. the use of an age deduction when determining 
the premium rate. 'Non-smoker' relates to lives who have been granted policies 
on a non-smoker basis. This may vary from office to office but the most frequent 
requirement appears to be that the proposer has not smoked cigarettes for at 
least twelve months prior to the date of the proposal. There is additionally a 
small amount of data where, although the terms of the policy do not differenti- 
ate, the smoking status is known to the issuing company. There is no informa- 
tion available on the number of cigarettes smoked or on the experience of 
smokers of pipes or cigars. 

A circular to offices in 1987 indicated widespread support for such an inves- 
tigation and arrangements were duly made. In the event only a small number of 
offices have so far actually submitted returns containing split data. It is not un- 
usual for new investigations to take a year or two to get established; the neces- 
sary changes to systems providing the data take time to organise and the task 
has to take its place in the queue for resources. Now that the investigation is fully 
esti~blished the-~ureau would welcome additional contributions o id i t ;~ :  thc l.&r 
the data base the ercater the crcd~bll~tv and the oredictive value o i  the results. 

~otwithstanding the above the ~ u r i a u  now ;as differentiated data for the 
years 1988 and 1989 in sufficient quantity, for permanent (i.e whole life and 
endowment) assurances and for temporary assurances, to make a worthwhile 
analysis. It is customary when an investigation begins part of the way through 
a quadrennium to delay publication of the first results until the normal quadren- 
nial reports are produced. However, the Executive Committee considered that 
the preliminary results for this investigation were sufficiently interesting to war- 
rant publication at the earliest opportunity. 

The bulk of the data received has been for permanent assurances. Six offices 
submitted data giving a combined exposed to risk for male lives for the two 
years of 184,177 policy-years in the smoker category and 368,107 policy-years 
in the non-smoker category. The corresponding figures for policies on female 
lives were 74,288 and 236,409 respectively. In the case of temporary assurances, 
although the number of offices submitting data was greater, nine as against six, 
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Table 1. Permanent assurances, males, medical and non-medical combined, 
1988 and 1989: actual deaths and ratios of actual deaths to those expected using 

the AM80 table. 

Excess 
Smokers Nan-Smokers All policies* Mortality 

Age group Actual 100A/E Actual 100A/E Actual 100A/E Index" 
(nearest ages) deaths by AM80 deaths by AM80 deaths by AM80 (per cent) 

Duration 0 

31-45 3 0  20 
4 M O  19 

All ages 51 

Duration 1 

3 1 4 5  C l  17 
4 6 4 0  33 

All ages 61 

Durations 2 and over 
-30 9 

31-45 57 
4 M O  286 
61-75 167 
76- 75 

All ages 594 

* Includes cases where smoking habits are not known. 
** 100x(100A/E Smokers t 100A/E Non-Smokers - 1) 

the number of policies covered was much smaller. The combined exposed to risk 
for male lives in the smoker category was 39,108 with 101,226 in the non-smoker 
category. The corresponding figures for females were 20,675 and 67,063 respec- 
tively. For cases where the smoking category is known therefore, the grand 
total of policy-years of exposure in the experience was 1,091,053. 

Some of the offices contributing data were unable to provide a split by smoking 
category for policies issued before the start of the investigation. For complete- 
ness, these policies have been included in the 'All policies' category in Tables 1 
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Table 2. Permanent assurances, females, medical and non-medical combined, 
1988 and 1989: actual deaths and ratios of actual deaths to those expected using 

the AF80 table. 

Excess 
Smokers Non-Smokers All policies* Mortality 

Age group Actual IOOAIE Actual IOOA/E Actual IOOA/E Index*' 
(nearest ages) deaths by AF80 deaths by AF80 deaths by AF80 (per cent) 

Duration 0 
4 0  9 85 13 36 24 46 136 

6 1- I2 462 l3  129 29 206 258 

All ages 21 1 58 26 56 53 80 182 

Duration I 
4 0  15 122 34 78 55 88 56 

61- 10 181 12 60 22 80 202 

All ages 25 140 46 73 77 85 92 

Durations 2 and over 
-45 18 102 48 95 179 86 7 

4 6 4  62 143 74 66 514 94 117 
61-75 25 104 35 50 243 75 108 
7 6  10 97 13 40 128 82 142 

All ages 115 120 170 64 1064 86 88 

Includes cases where smoking habits are not known. 
*. 100x(IOOA/E Smokers + IOOA/E Non-Smokers - I) 

to 5 and the 'combined' category in Table 6, which thus represent the full data 
for those offices contributing to this particular investigation. 

In the original returns to the Bureau the policies included were categorised by 
medical type according to whether a full medical examination had been required 
at  the date of issue (medical cases), or  whether completion of a full medical 
questionnaire was deemed sufficient (non-medical cases). For most groups ana- 
lysed the amount of medical data was too small to warrant separate analysis; in 
the only group where the data were sufficient, males, permanent assurances at 
durations 2 +  (i.e. 2 and over), the results for the medical and non-medical 
cases were remarkably similar. All results are, therefore, shown on a combined 
medical basis. 

C O M P A R I S O N  B A S E S  A N D  R E S U L T S  

The experience of male lives has been investigated using as a comparison basis 
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Table 3. Temporary assurances, males, medical and non-medical combined, 
1988 and 1989: actual deaths and ratios of actual deaths to those expected using 

the AM80 table. 

Excess 
Smokers Non-Smokers All policies* Mortality 

Age group Actual IOOA/E Actual IOOA/E Actual IOOA/E Index" 
(nearest ages) deaths by AM80 deaths by AM80 deaths by AM80 (per cent) 

Duration 0 
4 5  1 1  

4 6  14 

All ages 25 

Duration I 
-45 5 

4 6  3 

All ages 8 

Durations 2 and over 
4 5  10 

46-60 21 
61- 7 

All ages 38 

the AM80 table for assured lives. The comparison basis for female lives is the 
AF80 table. The results for permanent assurances are shown in Table I for 
males and Table 2 for females. For temporary assurances the results for 
males are shown in Table 3 and for females in Table 4. In order to give the 
largest possible database the data for permanent assurances and temporary 
assurances, for all durations, were combined. The results are shown in Table 5. 

Permanent assurances 
For both males and females, in almost every group and at each duration, the 

mortality of smokers is heavier than that of non-smokers, in most cases substan- 
tially so. This can be measured by defining the excess mortality index (per cent) 
of smokers as compared with non-smokers as IOOx(100 A/E for smokers t 
IOOA/E for non-smokers - I). For all ages combined, the excess is even greater 
a t  durations 0 and I than at durations 2+. At durations 2+ the excess was 72% 
for males and 88% for females. In the case of males (durations 2+) the excess 
rose to a peak at the middle ages, 46 to 60, and fell away again. For females 



The Mortality of Smokers and Non-Smokers, 198849 113 

Table 4. Temporary assurances, females, medical and non-medical combined, 
1988 and 1989; actual deaths and ratios of actual deaths to those expected using 

the AF80 table. 

Excess 
Smokers Non-Smokers All policies' Mortality 

Age group Actual 100A/E Actual IOOA/E Actual IOOA/E Index** 
(nearest ages) deaths by AM80 deaths by AM80 deaths by AM80 (per cent) 

Duration 0 
All ages S 155 4 38 13 90 308 

Duration I 
All ages 2 69 7 69 10 68 - 

Duratians 2 and aver 
4 5  

5 }  90 
10 62 68 

46- 4 14 90 90 
83} 18 

101 

All ages 9 90 24 76 1 58 92 18 

* Includes cases where smoking habits are not known. 
** 100x(100A/E Smokers + IOOA/E Non-Smokers - I) 

(durations 2+), except at ages below 45, the level of mortality of smokers was 
more than twice that of non-smokers. 

Temporary assurances 
As mentioned above, the number of policies included in the temporary assur- 

ance investigation is smaller than the number in the permanent assurance inves- 
tigation. There is a reasonable number of deaths in total in the male experience; 
the numbers in the individual age groups are too small for reliable conclusions 
to be drawn for individual cells. Overall, however, the results do not conflict 
with those found for permanent assurances; if anything, the additional mortal- 
ity of smokers in the temporary assurance experience appears to be greater than 
that found in the permanent experience. 

The number of deaths in the female experience is insufficient to provide useful 
results. Apart from duration 0, this is the one section of the investigations where 
the observed differential between mortality of smokers and non-smokers is 
smaller. However, the numbers of deaths are such that the statistics 100A/E 
for smokers and for non-smokers have wide confidence intervals about their 
observed values. 

The combined experience 
As would be expected the effect of combining all the available data for 
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Table 5. Permanent and temporary assurances combined, medical and non- 
medical combined, all durations combined, 1988 and 1989: actual deaths and 
ratios of actual deaths to those expected using the AM80 table for males and 

the AF80 table for females. 

Excess 
Smokers Non-Smokers All policies* Mortality 

Age group Actual Actual Actual Index** 
(nearest ages) deaths 100A/E deaths 100A/E deaths IOOA/E (per cent) 

Males 
-30 

31-45 
46-60 
61-75 
7 6  

All ages 

Females 
-30 

3145  
46-60 
61-75 
76- 

All ages 

Includes cases where smoking habits are not known 
** lOOx (IOOAIE Smokers + IOOA/E Non-Smokers - I) 

smokers and non-smokers (although still segregated by sex) is to mask some of 
the features revealed by the more detailed analysis. However, the main conclu- 
sions must remain the same; that whatever the level of analysis smokers suffer 
substantially heavier mortality than non-smokers. 

It is well known that, age for age, the mortality of standard male lives is heav- 
ier than that of standard female lives. However, when the data are categorised 
by smoking habits some interesting features emerge, as can be seen in Table 6 
where, for both males and females, the experience for each smoking category 
has been compared using the AM80 table. The rows in the table have been 
ranked, the category showing the highest level of mortality being at the top 
of the table and that showing the lightest mortality at the bottom. As would 
be expected these are male smokers and female non-smokers respectively. 
What is perhaps surprising is that the level of mortality of female smokers is 
considerably heavier than that of male non-smokers. In fact, the levels of mor- 
tality experienced by female smokers are not significantly different from those in 
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Table 6. Permanent and temporary assurances combined, medical and non- 
medical combined, 1988-1989: ratios of actual deaths to those expected using 
the AM80 table for both males and females for smokers, non-smokers and all 

smoking categories combined. 

Duration 0 Duration I Duration 2+ All durations 
lUUA/E IOUAIE IUUAIE IUUAIE 

All ages by AM80 by AM80 by AM80 by AM80 

Males, Smokers 163 139 90 98 
Males, Combined* 94 79 73 74 
Females, Smokers 83 85 70 74 
Males, Non-Smokers 66 64 5 1 55 
Females, Combined' 43 54 52 5 1 
Females, Non-Smokers 28 47 39 38 

*Includes cases where smoking habits are not known. 

the male combined experience. Similarly, but at a lower level, the mortality 
ratios for the male non-smoker group and the female combined groups, at 
durations 2+, are not significantly different. 

Comparisons with orher srudies 
The results so far from the CM1 investigations support the conclusions of 

other studies in the same area. In particular the inter-company experience for 
1983-85 compiled by the Committee on Individual Life Experience Studies of 
the Society of Actuaries, reviewed by James D Brock in 'The Actuary' of Sep- 
tember 1988' mirrors very closely the results of the CM1 investigations. Simi- 
larly, a study of the Canadian Institute of Actuaries Committee on Expected 
~ x ~ e r i e n c e ~ ,  reporting on the experience for 1988 and 1989 showed, in gen- 
eral, very similar results. Their experience overall showed an even heavier mor- 
tality addition for smokers than the CM1 experience, but the durational effect 
did not seem quite so marked. An earlier study by Rhodes and ~avill '  pre- 
sented to the Institute of Actuaries Students' Society in December 1982, in a 
survey of evidence to that date, again reported very similar findings. The 
Bureau has yet to find any report on this topic, whatever the geographical loca- 
tion or  status of its subjects, which does not tell the same story. 

C O N C L U S I O N  

For the first time life offices in the UK have hard evidence, based directly on 
the experience of their own policyholders, of the differential in mortality 
between smokers and non-smokers. In the paper by Rhodes and Savill it was 
stated that the non-smoker discounts, where available in the term assurance 
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market at the time, ranged from 30% to 40%. Current discounts, although 
more widely available, appear to be more generally in the 20% to 30% range, 
with only a handful of offices offering more than 30%. However, the wide 
range of term assurance premium rates available from different offices indi- 
cates that factors other than the pure mortality risk alone have an influence 
on the rates offered by an individual office. It  is possible for a non-smoking pro- 
spective policyholder, by 'shopping around', to obtain a lower standard rate 
premium through an aggressively priced policy from Office X than he or she 
could obtain on a discounted basis from Office Y which is pricing according 
to different criteria. That being said, the evidence is there that, measured on 
risk alone, larger non-smoker discounts than those currently available could 
be justified. 

References 
1. The Actuary (Society of Actuaries) Vol 22, No.8, September 1988. 
2. Canadian Standard Ordinary Life Experience 1988 and 1989. Canadian lnstilute of  Actuaries, 

April 1991. 
3. 'Smoker and Non Smoker', presented to thc Institute of Actuaries Students' Society, December 

1982. 
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I N T E R - O F F I C E  C O M P A R I S O N S  

F R o M time to time enquiries have been received in the Bureau as to whether 
there is any significant difference between the mortality experiences of the indi- 
vidual offices contributing data to the investigations. An office which submits 
data for a given year will have an analysis of its own experience prepared in 
the Bureau. It will also be sent a copy of the all offices experience for that 
year. An office can therefore tell how Far its own experience differs from that 
of all offices combined. What it cannot tell is where its own experience falls in 
the spectrum. For example, an office which has very light experience does not 
know whether this light experience is balanced by several offices with expcri- 
ence just a bit heavier than the combined or whether there are perhaps several 
equally light offices being balanced by several correspondingly heavy offices; i.e. 
nothing is known about the dispersion of the individual experiences. It therefore 
seemed worthwhile to make some preliminary enquiries and the results are 
appended. It must be stressed that at all times in this exercise full confidentiality 
has been maintained as to the origin of any individual experience; all company 
names, together with the corresponding office numbers used for processing in 
the Bureau, have been suppressed in all material presented to the Executive 
Committee. 
In the history of the Bureau there have been two previous investigations on this 

topic. The first, by Elderton, Oakley and Smither (JIA,68,54 and TFA 15,315) 
studied the statistics underlying the A1924-29 Table, the first standard table 
for assured lives prepared by the Joint Mortality Committee. When the 
A1924-29 Table was published the Committee 'thought it would be helpful to 
let each of the contributing offices have a statement showing how the mortality 
of the particular office compared with that of the A1924-29 Table'. It was only 
when these calculations were completed that it was realised how wide were the 
variations in the experience of the individual offices. The authors considered 
whether, with such a heterogeneous group of potential users, one standard 
table was sufficient. They therefore devised supplementary tables from the 
experience of the seven lightest and five heaviest offices respectively, which 
were published in 1937. 

The second investigation into the topic was made at the time of the publica- 
tion of the A1949-52 Table. The individual calculations were carried out and 'it 
was again found that wide divergences existed among the mortality experiences 
of different offices'. Offices were allocated to a light or heavy group and the 
experience of the two groups published in JIA 85,57 and TFA 26,122. It was 
considered that very little use had in fact been made of the A1924-29 (Heavy) 
Table and that there was therefore little justification for deriving a new one. 
However, it was thought useful to derive a set of rates of mortality from the 
experience of the light offices. No monetary functions were produced for these 
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and it was recommended that, in practice, light offices use the standard A1949- 
52 Table with a rating down in age. 

The present study covers the years 1987, 1988 and 1989. A more detailed set 
of calculations was carried out for the year 1988. Figures for 1987 and 1989 are 
also shown as it was thought it would be interesting to study not only the var- 
iation between offices in a given year, but also the variation for a particular 
office over a series of years. 

The investigation looks at the experience of male permanent (whole life and 
endowment) assurance policyholders at durations 2 and over. The comparison 
basis is AM80. There are 34 offices in the study. They have been allocated to 
groups according to the number of expected deaths in 1988, as it was thought 
that the size of the office may be a factor in the variation. Group A contains 
offices with more than 700 expected deaths in 1988, Group B contains offices 

Table 1. Permanent assurances, males, durations 2 and over. Ratios of actual 
deaths to those expected using the AM80 table for individual offices for the 
years 1987, 1988 and 1989. Also shown are ratios showing the individual office 

experience as a proportion of the all offices experience. 

100 A/E using AM80 Ult 100 A/E Office + 100 A/E All Officer 
Office 

Ranking 1987 1988 1989 1987 1988 1989 

Group A 
1 
2 
3 
4 
5 
6 
7 
8 
9 

All Group A 
Group B 

I 
2 
3 
4 
5 
6 
7 
8 
9 

All Group B 
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Table 1. (continued) 

100 A/E using AM80 Ult 100 A/EOffice i 100 A/E All Offices 
Office 

Ranking 1987 1988 1989 1987 1988 1989 

Group C 
I 

13 
14 
I5 
16 

All Group C 
All Offices 

Note: a (+) or (-) by the ratio for 1988 indicates that the difference between IOOA/E individual 
office and lOOA/E all offices is more than twice the standard deviation of the individual office value. 

with between 400 and 700 expected deaths, and Group C contains offices with 
less than 400 expected deaths. 

The results are shown in Tables 1 and 2. Table 1 shows the statistic 100A/E 
(all ages) for each office for each year of the study. Also shown for each office is 
the statistic (100A/E office t lOOA/E all offices combined). This shows at a 
glance whether an office is heavy or light compared to all offices combined. 
Within each group (A,B and C) offices are ranked in descending order of 
100A/E in 1988; this is intended to obviate any possibility of identification of 
an office by reference to its position in the table. A plus (+) or minus (-) by 
the 100A/E for 1988 indicates that the difference (positive or negative) between 
the 100A/E office and 100A/E all offices combined is significant. The criterion is 
that the difference is more than twice the standard deviation (calculated as 
100 t dexpected deaths of the observed individual office value. 

Table 2 ranks the offices by the percentage variation of the experience of indi- 
vidual offices from that of all offices combined for the year 1988. Also shown are 
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Table 2. Permanent assurances, males durations 2 and over. Distribution of of- 
fices by percentage variation (positive or negative) from the experience of all 

offices combined, together with comparative figures for other experiences 

Percentage vanation from Canadian Standard 
all offices experience CM1 CM1 Ordinary Life 

d 1988 19261929 1988 and 1989 

Total 34 54 19 

comparative figures for the CM1 1924-29 experience and of the Canadian Stan- 
dard Ordinary Life Experience 1988 and 1989. When the CM1 1949-52 experi- 
ence was being studied, although offices were grouped according to whether 
their experience was heavy or light, unfortunately no individual office compar- 
isons were published. 

The main conclusion to be drawn from the results shown in the two 
tables is that there is, indeed, a very wide variation between the mortality 
experiences of the contributing offices. From Table 2, it would appear 
that the variation in 1988 was wider than that in the 1924-29 experiences, 
the latter being more the kind of distribution one would expect. However, 
the 1988 CM1 distribution is not out of line with that shown in the Canadian 
investigation. 

From Table 1 it can be seen that in 1988 the mortality suffered in the experi- 
ence of the heaviest office was exactly double that of the lightest office. What is 
perhaps surprising is that, using the 2 standard deviation test, in 1988 more than 
half the variations were significant. Taking the table as a whole, there is no evi- 
dence that the size of offices has any bearing on the variation in experience. It 
does, however, appear that there is a fair degree of consistency from year to 
year in individual offices. 

The Bureau has no evidence which provides any useful explanation as to why 
the variations between the experiences of individual offices are so wide. The con- 
ventional explanation would be that they represent differing underwriting stan- 
dards. This may well provide part of the explanation but is unlikely to be all of 
it. Perhaps, more than is realised, offices have their own particular niche in the 
market; an office may try to attract, or have an image that is attractive to, a 
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particular type of policyholder which results in its own specific, reasonably con- 
sistent, experience. Whatever the explanation, perhaps the main point to be 
drawn is that any standard table based on the experience of all offices com- 
bined should be regarded as a yardstick only; actuaries should adjust the 
aggregate experience as appropriate in the light of the experience of their own 
office. 
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C A L C U L A T I O N  O F  C O N T I N U A T I O N  T A B L E S  A N D  
A L L O W A N C E  F O R  N O N - R E C O R D E D  C L A I M S  B A S E D  

O N  T H E  P H I  E X P E R I E N C E  1 9 7 5 - 7 8  

IN the Report 'The Analysis of Permanent Health Insurance Data' (C.M.I.R. 
12, 1, 1991) (referred to below as 'the Report') the PHI Sub-Committee pre- 
sented formulae for graduated claim recovery and mortality intensities based 
on the experience of individual male 'standard' insureds for the years 1975- 
78. It also explained how continuation tables could be calculated from the grad- 
uated intensities, in fact in a number of ways (Section 7.1 of Part B, Section 10.1 
of Part E and Section 5.3 of Part F of that Report), but in each case by approxi- 
mate methods which would be applicable to any graduation formula. It was also 
observed (Section 10.1 of Part E) that the actual graduation formulae that 
had been used were such that direct integration of the formula was possible. It is 
the purpose of this note to show how such direct integration can be done. It is 
also possible to show how a direct allowance for what were termed 'non- 
reported claims' for deferred periods 4 weeks, 13 weeks and 26 weeks can be 
allowed for directly. 

The probability of remaining sick 
The basic element in the calculation of a continuation table is the probability 

of survival while still sick. This is defined in Part A of the Report as ,pg. which is 
the probability that a person who is sick at age X with duration of s~ckness z 
years remains sick for a further period of r years. 

This probability can be calculated from the transition intensities for recovery, 
p, and death, v, from the formula 

where p , ,  is the recovery intensity at age X and duration z and v,,, is the mor- 
tality intensity at age X and duration z.  

The definite integral in the expression on the right hand side of the above for- 
mula, and hence the whole expression, can be calculated explicitly if the func- 
tions used for p and v can be integrated directly. 

The formulae for p and v are relatively complicated, and different formulae 
are used for different parts of the range of z, but they are nevertheless amenable 
to straightforward manipulation. They will be considered in turn. In each case 
the formula is expressed in terms of y, the age at commencement of sickness, 
rather than X, the attained age (X = y + z), but this is more convenient for these 
calculations anyway. 
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The formulae for p 
The formulae for p,+=, are shown in Section 4.4 of Part B of the Report. 

Separating out the formulae for different ranges of z they are: 

For D1 (deferred period 1 week), for 0 < z < 4 weeks: 
(Note that a 'week' in these definitions is a natural week, assumed to be 1152.18 
of a year.) 

For D4, D13 and D26 (deferred periods 4 weeks, 13 weeks and 26 weeks), for 
d weeks < z < d+ 4 weeks (where d is the deferred period in weeks): 

For DI ,  for 4 weeks 5 z 5 1 year, and for D4, D13 and D26 for 
d+4 weeks 5 z 5 1 year: 

PY+Z,Z = { a  + b&(y - YO)W~ (2.3) 

For all deferred periods, for 1 year < z 5 5 years: 

For all deferred periods, for 5 years < z < z,: 

For all deferred periods, z, < z: 

Py+z,z = 0 (2.6) 

In the ranges for z in formulae (2.5) and (2.6) z, is the duration at which the 
value of p using formula (2.5) equals zero, which is in fact at  a fixed attained age 
X,, calculated as 

whence z, = X, - y .  
In the above, w and yo are constants with values: 
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and a, b, c, p, q and s are fitted parameters with values: 

a = 51.057202, p=0~205111, 

b = -2.687089, q = 1.419428, 

c = 4.914441, S = 0.362456. 

whence X, can be calculated from formula (3) as 67.14. 
In order to calculate the definite integral in formula ( l )  it is necessary to inte- 

grate each of the expressions for p in formulae (2.1) to (2.5) with respect to the 
duration z (formula (2.6) causes little trouble). For any one spell of sickness, the 
age at commencement of sickness, y, is constant. Each of formulae (2.1) to (2.5) 
can be re-expressed in more convenient terms as shown below. 

Formula (2.1) becomes 

where A, = a, B1 = b(l + 4q)(y - yo) and C ,  = -bqw(y - yo). 
Formula (2.2) becomes 

where 

and 

Formula (2.3) becomes 

where A3 = a and B, = b(y - yo). 
Formula (2.4) becomes 

p,,,, = A, e P m  + B ,  J1+ (4.4) 

with A, and B3 as above. 
Formula (2.5) becomes 

P,+Z,Z = As + B52 

'where AS = {a + b q T D i ( y  - 5 - yo)}e-CG and B5 = b m  
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It is necessary now to consider the integrals with respect to z of the functions 

We put 

I, (r) = eCCfidz I 
Substituting u = &, whence z = u2 and dz = 2u du, we get 

Integrating by parts gives 

whence 

(Note that constants of integration are omitted here and elsewhere.) 
Similar methods give 

12(z) = & e - c f i d ~  I 

I ,  (z )  = z eCCfidz I 
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and 

It is now a matter of substitution to get expressions for the integrals of p as 
shown below. 

Formula (4.1) gives 

Formula (4.2) gives 

Formula (4.3) gives 

Formula (4.4) requires separate consideration. Putting u = l + s ( z  - l) ,  
whence du = s.dz, we get 

where 11 and I2 are calculated with u substituted for z 
Formula (4.5) gives 

The formulaefor U 
The formulae for v,,,, are shown in Section 6.2 of Part B of the Report. 

Again they need to be separated out for different ranges of z,  giving: 
For all deferred periods, for 0 5 z 5 5 years: 
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For all deferred periods, for 5 years < z: 

u ~ + : , ~  = [ao + a 1  (y + z - 5) + az(y + z - 5)2] exp{-bl(5 + 4") er(y+i) 
(5 + C)"+' 

(7.2) 
where ao, a ' ,  az, b, c,n, r and s are fitted parameters with values: 

a0 = 0,237884, c = 0.357384, 

a l  = -0-00481923, n = 1.613917, 

02 = 0.0000958683, r = 0.007221. 

b = 0.874735, S = 0.024353. 

Each of these formulae can be integrated without difficulty, giving, from for- 
mula (7.1) 

I exp{-b/(z + c)") rd(Y+z)  
u ~ + ~ , &  = (a0 + ~ I Y  + a2y2) +- 

bn S 
(8.1) 

and from formula (7.2) 

X 
exp{-bl(5 + c)") +- 

(5 + ~ ) " + l  S 

Calculalion of the probabilities pSS - 
SS I t  is convcnicnt now to Jcfinc t h ~  function ~SSO',:~,:~J = ..:-, p,*, : . that 

is, the probdbility that a lice who became sick at ape! and is still sick at durat~on 
z, remains sick until duration z2. We also define 

and 
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and from the above formulae all values ofpSS within appropriate ranges can be 
calculated. 

Calculations using this exact method confirm the values shown as I(y,z) in 
Tables B6a to B6d of the Report (as corrected by the Errata on page 131 of 
this number of C.M.I. Reports). These Tables also show values of r(y,z) and 
d(y,z), the expected 'numbers' of recoveries and deaths occurring in the 
relevant duration interval, but these values cannot be calculated by calculus 
methods, and suitable approximations are necessary. 

Non-reported claims 
In the Report the PHI Sub-committee observed that the recovery intensities 

for deferred periods D4, D13 and D26 were substantially lower than those for 
D1 during the four weeks immediately following the end of the deferred period. 
The Sub-Committee attributed this to the possibility that some policyholders 
whose sickness lasts only a littlc beyond the end of the deferred period do not 
bother to claim benefit from the insurer. The shortfall of claims that would 
result if this assumption were true was described as 'non-reported claims'. 

While the financial significance of non-reported claims is small (as shown by 
Waters, 1992), it is important to know what allowance to make for them when 
comparing actual claim inceptions with those expected according to the model 
described in the Report. In the calculations in part E of the Report no allowance 
was made for the non-reported claims, so the sickness intensities used for D4, 
D13 and D26 reflect the assumed total claims, and the recovery intensities 
used are those for DI .  This is internally consistent, and the correct sickness 
rates were calculated and are shown for sickness periods beyond four weeks 
after the end of the deferred period, but the published inception rates are 'too 
high', in that they include the non-reported claims. 

It is possible to calculate exactly what allowance should be made for the non- 
reported claims. First we define 

~ s s ' ( ~ ,  z ,  , z2) = pSS(y, z, , z2) for deferred period 1 

and 

p ~ S ' ( y ,  zl , q) = pSS(y, zl , z2) for deferred period d (D4, D1 3 and D26). 

The limiting durations for the non-reported claims are z, = d/w ie d weeks 
and z2 = ( d +  4)/w, i.e. d f 4  weeks. Then 

rd(y) = p s ~ l ( y , d l w ,  (d+  ~ ) I ~ ) I P S S ~ ( Y ,  dlw, (d+4) lw)  

represents the proportion of claims that are reported, and the complement of 
this ratio represents the proportion of claims that are non-reported. 

Calculated values of 100(1 - rd(y)), the percentage of claims that are non- 
reported, for selected ages (y) from 16 to 65, and for d = 4 weeks, 13 weeks 
and 26 weeks are shown in Table I .  
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Table 1. Calculated values of percentage of 'non-reported' claims, 
100(1 - r d ( y ) ) .  

Deferred period (d) 
Age ( Y )  4 weeks 13 weeks 26 weeks 

It may be noted that r d ( y )  depends only on the difference between the 
recovery intensities for deferred period D1 and the other deferred periods in the 
'run-in' period , ie the four weeks after the end of the deferred period, and not 
on the mortality intensities, which are assumed to be the same for all deferred 
periods. This can be seen by substituting formula (10) in the expression for 
r d ( y ) ,  whence, with an obvious notation, we get 

Thus # ( y )  depends on the integral of the difference between the recovery 
rates for the relevant durations over the run-in period. 

References 
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Waters H.R. (1992) 'Non-reported claims in long term sickness insurance' T r o m r i o m  of rhe 24rh 
hrernnrionol Congress of Aeruorier, Monrreol. 2, 335-342. 
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C M I R  1 2  E R R A T A  

Part B 

Page 3 1 $4. 1, Formula (4) 

P,+,, should read P,+,,z 

Page 32 $4.2, Formula (5) 

as above 

Pages 46-50, tables B6 

0 In the headings "Age X exact . . ." should read "Age y exact . . .". 
In the headings for the second section of this table at the top of page 47 

Sickness Sickness 
duration should read duration 

Weeks Years 

Years 

Errors have also come to light in the figures given in these tables, the most 
substantial ones being at durations 5-10 years. 

A corrected set of tables B6 is appended. 

Part C 

Page 59, Table C3 

The exposure at age 45 for deferred period 4 weeks shol 
than 3,987 

Part E 

Page 123, Table E13a 

2,987 rather 

0 The sickness rates for periods 104/all on the CMIR12 basis should be 
0.032, 0.095, 0.203, 0.403, 0.808 and 1.723 rather than 0.026, 0.091, 
0.200, 0.401, 0.806 and 1.721. 

131 
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Pages 136-221, Tables E20(a)-E36(b) . Tables E24(a)-(e), E25, E29(a)-(e), E33(a)-(e) should have the leftmost 
column headed "kttained age X". 

0 The remainder of tables E20(a)-E36(b) should have the leftmost column 
headed "Attained age X + t". 

Part F 

Page 247, Formula (26) - 
H S ( d / o l l )  The term ii,":(dl'?N1 should read and the term ii,::+,,,, 

1 2  should read Si,o+,,,, 

Page 247, Formula (27) - 
The term z,"~(~/'") should read and the term i i ~ ~ + l , d : m  

2  1  should read E;+,,,, 

Page 247, Formula (28) 

This formula should read 

Page 251, Formula (30) 
1 2  The term E::+ ,,,, should read ii;b+,,d, 

Page 251, Formula (31) 

The term should read "v"dG" and the term ii:;& 

should read 

Page 251, Formula (32) 

This formula should read 
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Tables B6. Graduated double decrement tables of claim terminations 
Table B6(a). Defer, red period I week 
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Table B6a. (Continued) 
Sickness 
duration 

Years 
lb+) 

I 150.8 

Sickness 
duration 

Table B6(b). Deferredperiod 4 weeks 

lb. 4 

7.691 
6.377 
5.824 
5.494 
5,248 

Age y exacl at date of lalling sick 



Sicknns 
duration 

Weeks 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

Ycars 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 

CMIR 12 Errata 

Table B6b. (Continued) 
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Sickness 
duration 

Weeks 

I3 
14 
I5 
16 
17 
I8  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

Years 
I 
2 
3 
4 
5 
6 
7 
8 
9 

I 0  

CMIR 12 Errutu 

Table B6(c). Dexerrrdperiod 13 weeks 

Age y exact at date ollalling rick 



Sickness 
duration 

Weeks 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
M 
45 
46 
47 
48 
49 
50 
51 

Years 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 

CMIR 12 Errutu 

Table B6(d). Deferred period 26 weeks 
Age y c x a a  at dale of falling sick 

lb.:) 
IW,OW 
99,112 
97,946 
96,553 
94,984 
93.404 
Y 1.943 
90.588 
89.330 
88.158 
87,066 
86,046 
85.092 
84.198 
83,358 
82,570 
81,827 
81,127 
80,467 
79,843 
79,253 
78,694 
78,163 
77,660 
77.182 
76,727 

76.218 
63.197 
57.713 
54.449 
52,007 
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I N D E X  T O  C . M . I . R .  N U M B E R S  I T O  1 3  

Part 1 : General 

a(55) Tables : g, at high ages 

Analysis (The) of PHI data (see also Graduation; Sickness) 

Analysis (The) of PHI data : errata 

Annuitants, Immediate 
Cause of Death 1979-84 
Graduation : See Graduation 
Mortality : See Part 2 
Standard Tables : See Standard Tables 

Assured Lives, Permanent and Temporary 
Cause of Death : See Part 2 
Graduation : See Gr~duatlon 
Imourcd : Sce lmnairud Livcs 
~ n ~ r  Office ~ o m p k s o n s  
Mortality : See Part 2 

C.M.I. Report 
No. Page 

5 47 

I2 1 

13 131 

l l 83 

~moker,kon-Smoker : Sec Part 2 
Stmdard Tahlcs : Sec Standard Tables 

Bayliss, P.H. 
The Graduation of Claim Recovery and Mortality lntensities 12 21 

Bibliography (up to 1973) 
(addendum to 1983) 

Cause of Death 
Assured Lives : See Part 2 
Impaired Lives : See Part 2 
Pensioners and Annuitants 1979-84 

Cause of Disability : See Part 2 

Computerization 8 59 
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C.M.I. Report 
No. Page 

Constitution and Rules 1 5 

Constitution and Rules (update) 6 31 

Diseases 
Abridged List 6 33 
Abridged List (repeated) 7 48 
Abridged List (repeated) 8 85 

Distribution of Policies per Life Assured 8 49 

Duplicates 
Cause of Death 8 49 
Linked Policies 6 45 
Sickness Claim Inceptions 7 94 

Graduation 
Claim Recovery and Mortality Intensities, PHI 1975-78 12 2 1 
Female Assured Lives 1975-78 6 l 
Mathematical Formula, Graduation by (see * below) 
Mortality Experiences 1979-82 9 1 

Annuitants, immediate, males and females 9 59 
Assured lives, linked, females 9 48 
Assured lives, linked, males 9 32 
Assured lives, permanent, females 9 38 
Assured lives, permanent, males 9 9 
Assured lives, permanent, males, Republic of Ireland 9 53 
Assured lives, temporary, males 9 23 
Pensioners, males and females, normal and late retirement 9 78 
Pensioners, males and females, early, normal and late 

retirement combined 13 77 
Retirement annuitants, males and females 9 72 
Widows 9 83 

Pensioners and Annuitants Mortality 1967-70 2 57 
Republic of Ireland, males, 1975-78 (possible) 6 37 
Sickness Inception lntensities 12 5 1 
Sickness rate (2, ), Individual PHI 1975-78 7 17 

Guaranteed Acceptance: See Assured Lives, Part 2 

History and Development 1 1 

'See also 'On Graduation by Mathematical Formula', D. 0. Forfar, J. J. McCuteheon and 
A. D. Wilkie JIA 115, 1 and TFA 41, 97. 
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C.M.I. Report 
No. Page 

History and Development (update) 6 25 

History and Development (computerisation) 

Immediate Annuitants : See Annuitants 

Impaired Lives 
Cause of Death : See Part 2 
Mortality : See Part 2 

Inter-office Comparisons 

Investigation : See under name of investigation 

Joint Life First Death : See under Assured Lives, Part 2 

Kolmogorov - Smirnov Test 

Linked Assurances 
Graduation : See Graduation 
Mortality : See Part 2 

Mini Graduations : See Part 2 

Minimum Evidence : See Assured Lives, Part 2 

Mortality : See under name of experience, Part 2 

Pensioners 
Cause of death 1979-84 
Graduation : See Graduation 
Mortality : See Part 2 
Standard Tables : See Standard Tables 

Permanent Assurances : See Assured Lives 

PHI : See Analysis, Graduation, Sickness 

Relicts of Pensioners 
Graduation (widows only) : See Graduation 
Mortality : See Part 2 
Standard Tables (widows only) : See Standard Tables 
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Retirement Annuitants 
Graduation : See Graduation 
Mortality : See Part 2 

Sickness 
Analysis (The) of PHI data 
Analysis (The) of PHI data, Calculation of Continuation 

Tables and Allowance for Non-Recorded Claims 
Analysis (The) of PHI data: errata 
Experience, Group Policies : See Part 2 
Experience, Individual Policies : See Part 2 
Graduation, Individual 1975-78 
Manchester Unity Method, Technical Aspects 

Smoker/Non-Smoker : See Part 2 

Spouses of Pensioners : See Relicts 

Standard Tables 
Based on 1967-70 (Pensioners and Annuitants, proposed) 
Based on 1975-78 (Females, Permanent) 
Based on 1979-82 

Annuitants, Immediate 
Assured Lives Females, Permanent 

Males, Permanent 
Temporary 

Pensioners 
Relicts (widows only) 

Standard Tables Program 

Temporary Assurances : See Assured Lives 

Waters, H.R. 
A Multiple State Model for Permanent Health Insurance 
The Graduation of Sickness Intensities 
Computational Procedures for the Model 

C.M.I. Report 
No. Page 

12 1 

13 123 
13 131 

7 17 
7 12 

3 1 
6 1 

10 21 
10 12 
10 9 
10 14 
10 17 
10 25 

10 86 

12 5 
12 51 
12 79 

Whole Life and Endowment Assurances : See Assured Lives, Permanent 

Widows and Widowers : See Relicts 
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Part 2 : Regular Reports 

Period covered C.M.I. Report 
by Report No. Page 

A~IIitantS, Immediate 
Mortality 

Assured Lives 
Cause of Death 

1967-70 1 29 
1971-74 3 53 
1975-78 5 19 
1979-82 8 42 
1983-86 11 63 
1983-86 (update) 13 42 

Mortality, Republic of Ireland 
Linked 1983-86 
Permanent, males only 1971-74 
Permanent, males only 1975-78 
Permanent, males only 1979-82 
Permanent. males & females 1983-86 

1983-86 (update) 
Mortality, U.K. 

Guaranteed Acceptance 1983-86 
1983-86 (update) 

Joint Life First Death 1983-86 
1983-86 (update) 

Linked 1975-78 
1979-82 
1983-86 
1983-86 (update) 

Minimum Evidence 1983-86 
1983-86 (update) 
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Permanent, Females 197 1-74 
1975-78 
1979-82 
1983-86 
1983-86 (update) 

Permanent, Males 1967-70 
1971-74 
1975-78 
1979-82 
1983-86 
1983-86 (update) 

Temporary, Females 1983-86 
1983-86 (update) 

Temporary, Males 1971-74 
1975-78 
1979-82 
1983-86 
1983-86 (update) 

Cause of Death : See Assured Lives, Impaired Lives 

Cause of Disability, Individual PHI  1W5-78 

Guaranteed Acceptance : See Assured Lives 

Immediate Annuitants : See Annuitants 

Impaired Lives 
Cause of Death 
Mortality 

Joint Life First Death : See Assured Lives 

Linked Assurances : See Assured Lives 

Mini Graduations 
Mortality Experiences 1983-86 

Annuitants, Immediate 
Assured Lives, Republic of Ireland 

Permanent, males 
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C.M.I. Report 
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3 
5 
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1 
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5 
8 
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I l 
13 
3 
5 
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I I 
13 
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1975-78 
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1983-86 (update) 
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1983-86 
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1979-82 11 113 

Spouses of Pensioners : See Relicts 

Temporary Assurances : See Assured Lives 

Whole Life and Endowment Assurances : See Assured Lives, Permanent 

Widows and Widowers : See Relicts 
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