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1.2

Introduction

This Working Paper is one of a series of papers that set out the results of the SAPS
mortality investigéon. The first such paper was issued in March 2004 as Working
Paper 4 and gave results for the period 2000 to 2002 based on data collected to
February 2004. This was followed in October 2004 by Working Paper 9 that looked
in greater detail at the data dser Working Paper 4. It concentrated mainly on male
data but looked at various aspects of the data, including the mortality experienced by
male pensioners in four amount bands.

In October 2005 the CMI published Working Paper 17 that examined theesqee

over the period 2000 to 2003 based on data collected to May 2005. This paper did
not contain detailed analysis other than lookingl@0A/E against the PML92,
PMA92, PFL92 and PFA92 tables, again splitting the male data in four amount
bands, usinghe short cohort projections for both year of exposure and calendar year
2000.

1.3 1In July 2006 the SAPS investigation formally became part of the €KNbr to that,
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work was carried out by the Technical Support and Research Committee of the
Actuarial Proe s si on6s Pensions Board.

This Working Paper analyses data over the period 2000 to 2004 and is based on data
collected to June 2006. It contains more extensive analysis than that in Working
Paper 9 and, as for Working Paper 17, Excel files of the datigsed arevailable
showing 100A/E for all categories of data and for males and females split into
amount bands. The comparisons have been made against the PML92, PMA92,
PFL92 and PFA92 tables, using the short cohort projections for year of exposure and
against the000 SeriesNormal retirement and Combinecktirement tables without

any projection.

The Working Paper has been delayed as various inconsistencies have been spotted in
the data. As a result of investigations, a number of schemes sigtiificant
guestions as to the reliability of the data have been excluded from this analysis. It
will be noticed that the exposures for 2000 and 2001 have both reduced compared
with those in Working Paper 17, although overall exposures have increased. The
Committee is confident that it now has a much better set of data to analyse and from
which to draw conclusions than before this investigative work was carried out and
that the delay caused is more than justified by the results achieved.

As part of tke currentinvestigation, a change has been made to the amounts bandings
that were previously used for males. The groupings used in the earlier Working
Papers were chosen to provide statistically meaningful amounts of data in each
category The investigatios now carried out suggest that the lowest male goaup
betterbe split into two sulgroups, which may each be more homogeneous than in
combined form.




1.7 This Working Papewasreleasedn draft formto all CMI members who contribute
towards the cosdf the investigationn March 2007 The SAPS Committee is now
pleased to make the Working Paper publicly availaBlesummary of feedback
receivedon the draft papés given in section 8.

1.8 The Committee intends to issaefurther experience report asdme graduations of
the data received 80 June2007later in2007.

2 Data

2.1 Data summaries

The following tables summarise the data over the five year period 2000 to 2004.

Table A
Males Males Average | Females | Females | Average
Lives Amounts | Amounts Lives Amounts | Amounts
( Ad00Q (Males) ( Ad 0 ( (Females)

(£ pa)* (£ pa)*
Exposure

2000| 490,203 3,126,432 6,378| 350,703 936,397 2,670
2001 809,734 4,921,894 6,078 642,916 1,644,229 2,557
2002 894,410 5,652,122 6,319 736,815 1,955,447 2,654
2003 534,993 3,102,195 5,799 485,365 1,239,846 2,554
2004 249,609 1,556,324 6,235 201,962 550,974 2,728
All 2,978,949 18,358,967 6,163| 2,417,761 6,326,894 2,617

Deaths
2000 17,981 79,555 4,424 12,490 27,815 2,227
2001 29,980 129,391 4,316 21,537 47,314 2,197
2002 33,681 152,038 4,514 26,390 61,241 2,321
2003 20,349 82,370 4,048 15,817 34,132 2,158
2004 10,549 41,642 3,948 7,340 17,587 2,396
All 112,540 484,996 4,310 83,574 188,088 2,251

*Note: Averagepensions vary in different years of exposure and death. The SAPS Commétemido
know why this is. It may be a phenomenon that will change when fuller data is received for more recent

years.
Table B
100A/E based orfi920 Seriestableswith short cohort
(C = year of exposure)
Males Males Females | Females
Lives Amounts Lives Amounts
100A/E
2000 120 126 117 125
2001 123 130 118 127
2002 125 133 126 136
2003 123 129 121 124
2004 128 131 126 131
All 124 130 122 129




Table C

100A/E based orfi000 SeriesNormal retirement tables
Males Males Females | Females
Lives Amounts Lives Amounts
100A/E

2000 119 119 112 114

2001 117 119 109 113

2002 115 117 114 117

2003 110 110 106 104

2004 112 109 107 107

All 115 116 110 112

The following two tables show the same data summarised by pensioner type for the five
year period 2000 to 2004.

Table D - Males
Number or | Number 100A/E
amount or o R
ETR amount snhc?rtzcghorts Af0O0O0 S
of deaths (C = year of Normal
=Y ; retirement

exposure) tables

200004 200004
Lives Normal 1,215,494 46,267 119 112
Il -health 212,729 7,115 202 185
Combined 1,478,102 56,023 121 112
Dependant 61,113 2,538 128 119
Unknown 11,511 597 125 118
All 2,978,949 112,540 124 115
Amounts Normal 8,442,873 223,343 125 112
( A6 0 0| lll-health 1,108,599 30,350 258 216
Combined 8,666,861 226,735 127 112
Dependant 97,579 3,315 153 136
Unknown 43,055 1,253 120 108
All 18,358,967, 484,996 130 116




Table Ei Females
Number | Number 100A/E
or or ~ .
amount | amount Zoiozrt(zc _S :a: A00O0 Se
ETR of deaths of ex os_u?/e Normal
P ) retirement tables
200004 200004
Lives Normal 619,402 16,776 118 106
Il -health 134,482 2,557 194 173
Combined 612,159 14,913 118 106
Dependant | 1,042,423 48,982 122 110
Unknown 9,295 346 127 116
All 2,417,761 83,574 122 110
Arrlounts Normal 1,663,302 39,049 127 111
( A6 0 0| lll-health 421,344 7,077 228 197
Combined | 1,601,759 35,307 130 112
Dependant | 2,625,554 106,241 126 109
Unknown 14,935 413 132 117
All 6,326,894 188,088 129 112

2.2 Overall levels of mortality compared withthe fi920 Series
The overall levels of actual to expected on both lives and amount bases and for males

and females have not changed significantly since the Working Paper 17 analysis.

The male lives and female expmmces have been less consistent year on year, which

could be as a result of variability in each of the experiences on a year byvkedr
may be a result of different schemes being in the underlying data year by year

The four sets of numbers are gtwated graphically below:




Chart 1
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Chart 2

100A/E on PML92sc/PFL92s
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Looking in more detail at various sets of data underlying the above shows a more
fluctuating picture. The foll owing charts
nortill -hedth retirements within schemes where-hdlalth retirees are separately

identi fied) and 6Combined Retirementso (tl
health retirees) for both males and females. As females dependants are such a large

class, they have been added to the female comparison.
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Chart 5

100A/E on PML92s:
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Chart 6

100A/E on PFL92s
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It can be seen that, as might be expected,
generally higher than for o6énor mal retirees
years. This may be because those schetnats separate ihealth from healthy
retirees tend to be the | arger schemes th

have, on the whole, higher than average mortality.




2.3 Overall levels of mortality compared with the A000 SeriesNormal retirement
tables

Measuring against a fixed table demonstrates possible year on year trends. The
following charts show the year on year changes for all male and all female groups on
both amounts and lives bases:
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Chart 8

100A/E on PNMLOO/PNFLOC
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There is no evidence from the above that amounts and lives experiences are
improving at different rates for both males and femalesr the periodA future
Working Paper will look at these in more detaihd will also look at female




dependants separately to establish whether this dataset is exhibiting mortality rates
that are significantly different to the female pensioner member dataset.

3 Insured pensioner mortality comparison

3.1 The datasets for the current analysis are different from those used for the recently
published 000 Series pensioner mortality tables as tli®00 Seriesis based on
insured pensioner lives. The following tables gives a comparison of the two datasets:

Table F

000 SeriesLife Office SAPS Dataset
PensionersDataset*

ETR: Male lives 1,596,686 2,978,949
ETR: Male amounts
(A6000) 3,904,571 18,358,967
Avergge male ETR 2 445 6.163
pension (£ pa)
ETR: Female lives (other 662,722 1,375,339

than female dependanty

ETR: Female amounts
(other than female 804,991 3,701,340
dependant s)

Average ETR female
pension (other than female 1,215 2,691
dependants) (£ pa)

ETR: Female dependant

: 249,605 1,042,422
lives

ETR: Female depenQaPt 450,522 2,625,554
amounts (AbO

Average ETR female 1,805 2,519

dependant pension (£ pa)

*From CMI WP8. Male pensioner and male dependant lives/amounts have been aggregated in this table.

The most notable features are the larger size of the SAPS datasggnifieantly
higher average pension amounts and the proportionately much larger female
dependant dataset.

3.2 Sample graduations of mortality curves of the SAPS data against corresp@iing
Seriestables show that, as expected, the SAPS data isign@ibeavier mortality at
most ages for male, female, amounts and lives bases. This will be examined in more
detail ina subsequer8APS Working Paper.




4  Analysis of results by amount” males
4.1 Analysis of all males against PMA92sc/PML92sc

The folowing graphs show the 100A/E for all mal@scluding dependants)n both
an amounts and a lives basis when compared to the corresp@@&ingeries table
with the short cohort projectido the calendar year of exposure

Chart 9
100A/E for All Males Amounts on PMA92sc
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Chart 10
100A/E for All Males Lives on PML92sc
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It is evident, particularly on the amounts table, that the experience at young ages is
very significantly heavier than tH®20 Series table with the short cohort projection.
More detailed comment is made later, in conjunction with comparison against the
000 Series table.

10



In order to allow comparison of these results against those disclosed in previous
working papers, the following tables set out a summary of key data for male lives.

Table G
All Male lives with pension under £4,500 pa
Age group| Exposed taisk | Actual deaths| 100A/E PML92sc 100A/E PML92sc
from WP17
60-64 194,817 2,913 171 151
6569 322,712 6,783 144 138
70-74 337,300 12,314 146 147
7579 298,138 18,186 137 135
80-84 188,034 17,904 123 122
85-89 79,222 11,698 113 115
All Male lives with pension £4,500 pa £8,499 pa
Age group| Exposed to risk Actual deaths| 100A/E PML92sc 100 A/EPML92sc
from WP17
60-64 124,898 1,516 139 158
65-69 145,098 2,619 124 129
70-74 111,269 3,347 122 119
7579 76,385 3,993 117 114
80-84 46,062 3,958 110 109
85-89 20,088 2,898 110 107
All Male lives with pension £8,500 pa £12,999 pa
Age group| Exposed to risk Actual deaths| 100A/E PML92sc 100A/E PML92sc
from WP17
60-64 75,626 739 114 116
65-69 65,625 967 102 101
70-74 48,799 1,261 104 105
7579 35,505 1,559 98 97
80-84 20,825 1,584 98 93
85-89 8,596 1,093 97 92
All Male lives with pension £13,000 pa or above
Age group| Exposed to risk Actual deaths | 100A/E PML92sc 100A/E PML92sc
from WP17
60-64 71,090 468 77 74
6569 57,176 647 78 73
70-74 43,273 836 78 75
7579 30,225 1,122 84 80
80-84 16,575 1,055 82 78
85-89 7,098 873 93 87

The 100A/Es observed in the over £13,000 pension band are slightly higher in each
age group than previously. There has been a noticeable increa8eAE for the

60-64 age group in the under £4,500 pension band, and a noticeable decrease for that
age band in the £4,568,499 pension band. However the general pattern of
100A/Es is similar to that observed in Working Paper 17.

11




4.2 Analysis of all malesagainst PCMAOO/PCMLO0O

The all males data has also been compared again80@beSeries base tables. As

this dataset contains al/l mal es, the compa
version of thei000 Series base tables.
Chart 11
100A/E for All Males Amounts on PCMAQO
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Chart 12
100A/E for All Males Lives on PCMLOO
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Above age 60, almost all the overdDOA/Es (combining all pension size bands)
remain within the range 10515. Below age 60 there is a noticeable decrease in
overall 100A/E, suggesting the shape of the table does ihahit data as well at
young ages. Howe v er ,00mSeres lakel tableshappeadbto o mbi n e

provide a better fit to the data than fi®20 Series (with short cohort adjustment) did.
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As expected, the pension size has a clear effect. Lighbetality is experienced in

the larger pension bands, with the effect being greatest at younger ages. There is
effecto

clear evidence that the fAamounts
ages.
The data underlying the above charts is summarisiesvbe
Table H
All Males with pension under £3,000 pa
Amounts Lives
Age Exposed | Actual 100A/E | Exposed | Actual 100A/E
group to risk deaths | PCMAQO | to risk deaths | PCMLOO
(Ad0| (Ab6O
50-54 54,675 529 168 35,800 334 124
55-59 95,938 1,156 183 62,428 766 150
60-64 198,789 2,974 172 128,661 1,989 146
65-69 342,731 7,356 159 223,011 4,755 126
70-74 391,148 14,482 155 250,817 9,449 123
7579 336,558 20,508 142 240,288 14,857 116
80-84 192,960 18,332 128 154,652 14,755 112
85-89 83,759 12,237 117 65,740 9,715 114
90-94 23,725 4,753 110 16,697 3,501 115
All above | 1,720,283 82,328 137 1,178,094 60,121 118
All Males with pension £3,000 pa £4,499 pa
Amounts Lives
Age Exposed | Actual 100A/E | Exposed | Actual 100A/E
group to risk deaths | PCMAQOO | to risk deaths | PCMLOO
(Ad0| (A6O
50-54 78,300 649 144 21,056 176 111
55-59 135,549 1,421 160 36,199 383 129
60-64 247,071 3,431 159 66,155 924 131
65-69 369,738 7,513 151 99,701 2,028 121
70-74 318,412 10,515 141 86,483 2,865 111
7579 213,333 12,246 134 57,850 3,329 109
80-84 123,077 11,582 127 33,383 3,149 111
85-89 49,935 7,340 119 13,482 1,983 114
90-94 13,314 3,135 128 3,594 846 127
All above | 1,548,728 57,833 135 417,903 15,683 114

13
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All Males with pension £4,500 pa £8,499 pa

Amounts Lives
Age Exposed | Actual 100A/E | Exposed| Actual 100A/E
group to risk deaths | PCMAQO | to risk deaths | PCMLOO
(Ad0| (AB6O
50-54 248,057 1,914 133 39,000 308 105
55-59 490,904 5,024 156 76,467 796 127
60-64 790,482 9,326 136 124,898 1,516 114
6569 898,431 16,032 134 145,098 2,619 108
70-74 686,786 20,434 127 111,269 3,347 100
7579 471,676 24,426 121 76,385 3,993 99
80-84 285,519 24,418 115 46,062 3,958 101
85-89 124,511 17,789 115 20,088 2,898 112
90-94 37,225 7,996 117 5,997 1,300 118
All above | 4,033,592 127,359 123 645,265 20,735 105
All Males with pension £8,500 pa £12,999 pa
Amounts Lives
Age Exposed | Actual 100A/E | Exposed| Actual 100A/E
group to risk deaths | PCMAQOO | to risk deaths | PCMLOO
(A60| (AbO
50-54 317,477 1,577 86 30,008 152 67
55-59 642,138 3,754 89 60,951 359 72
60-64 789,719 7,653 113 75,626 739 93
6569 682,845 9,963 110 65,625 967 89
70-74 507,530 13,051 109 48,799 1,261 86
7579 369,523 16,113 101 35,505 1,559 83
80-84 217,017 16,468 102 20,825 1,584 90
85-89 89,891 11,387 102 8,596 1,093 99
90-94 27,435 5,766 114 2,647 555 114
All above | 3,643,574 85,731 105 348,581 8,269 89
All Males with pension £13,000 pa or above
Amounts Lives
Age Exposed | Actual 100A/E | Exposed | Actual 100A/E
group to risk deaths | PCMAQOO | to risk deaths | PCMLOO
(A60| (AbO
50-54 647,452 1,733 46 31,797 86 36
55-59 1,540,277 5,844 58 67,676 271 49
60-64 1,551,860 9,686 73 71,090 468 63
65-69 1,258,349 13,728 82 57,176 647 68
70-74 938,446 16,491 75 43,273 836 64
7579 648,581 23,242 84 30,225 1,122 70
80-84 354,206 22,456 86 16,575 1,055 75
85-89 154,441 19,437 101 7,098 873 95
90-94 49,414 9,799 108 2,289 427 101
All above | 7,143,027 122,416 83 327,200 5,785 71
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4.3 Analysis of normal males against PNMAOO/PNMLOO

The 0 n eubseta df dmales data is large and expected to be relatively
homogeneous o mpar ed t o t h e lthadthereform beereirn/éstigatelt a s e t
separately to seek to identify any additional features. As this subset should contain

only normal health retireeant s , it has been fOWBepesr ed t o
base tables.

Chart 13

100A/E for Normal Males Amounts on PNMAOO
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Chart 14

100A/E for Normal Males Lives on PNMLOO
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The first feature to note is the higlDOA/Es at young ages, both for the lower
pension bands, and in the overall data (combining all pension size bands). This is
driven in part by the choice tfie6 n o r @@ Bediesbase table as the comparator
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(it being blended into the AMCOO table at younger ages). The above graphs suggest
t hat t h é&000eriesrbase taliledo not fit this dataset particularly well at
young agesas was also the case with the life office data

The chart below shows the ratio of the obserge@on an amounts basi§r the
highest and lowest amount bands (ie a measure oktagonship betweeamount
of pensionand mortality). The relationship betweenhe amount of pensh and
mortality below age 60 appears slighslyorgerfor normal males than for all males.
At older ages theelationship betweethe amount of pensioand mortality appears
similar for normal males and all males.

Chart 15
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Thedata underlying the above charts is summarised below.

Table |
Normal Males with pension under £3,000 pa
Amounts Lives
Age Exposed | Actual 100A/E | Exposed | Actual 100A/E
group to risk deaths | PNMAOO to risk deaths | PNMLOO
(Ad0| (Ab6O
50-54 15,448 136 392 9,686 79 320
55-59 29,428 387 331 18,731 243 279
60-64 66,481 943 190 44,313 668 167
65-69 127,439 2,551 156 84,022 1,717 128
70-74 140,249 5,135 160 88,515 3,284 129
7579 131,691 8,183 146 87,138 5,501 123
80-84 84,635 8,166 130 59,129 5,727 116
85-89 38,175 5,841 124 26,419 4,032 119
90-94 10,058 2,175 118 7,053 1,560 121
All above | 643,604 33,517 140 425,007 22,811 123
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