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Introduction

The rate of improvement in male pensioner mortality since the publication of the “92”
Series tables has been significantly faster than anticipated in the projection factors
that formed part of those tables. Given this the CMI has further analysed the
available data and this report describes a revised set of mortality projections, which
can be applied to all the projected base tables contained in the CMI’s “92” Series.

This report is designated as a “Working Paper”. It reports on work in progress, which
will not be published in a CMIR (a blue book) until that work is complete. It is
intended that the CMI will produce a series of Working Papers. Their purpose will be
to bring matters of importance to the attention of offices more quickly than could be
done via a CMIR. Such matters might be developments in the experiences monitored
or, as in this case, in the work being done. Working Papers may be produced before a
project is complete in order to give offices up to date information and to provide them
with details of possible future developments.

The “92” Series improvement factors are described in C.M.I.R. 17, page 89. The
newly updated projections are based on work done in the first half of 2002. This
work is not yet complete. The updated projections have been produced relatively
quickly with the intention that offices could use the suggested adjustments in their
2002 year-end valuations if they think it appropriate. The longer-term aim of the
CMI is to have a rather more considered and robust projection methodology available
for the next set of tables which will probably be based on the 1999-2002
quadrennium. However, these tables will not be available until 2004 at the earliest
and, in view of the developing mortality experience, it is felt necessary to suggest
possible adjustments to the “92” Series tables now.

This report has been prepared for the Mortality Sub-committee of the CMI by a
working party consisting of Angus Macdonald, Richard Willets, Adrian Gallop, Tony
Leandro and Rajeev Shah. A draft of this report, which has been approved by the
Mortality Sub-committee, was distributed to CMI contributing offices and to
Appointed Actuaries prior to the Birmingham Life Convention held on 3-5 November
2002. At a session at that Convention the contents of this paper were presented, and
discussed. The technical points raised in that discussion and in several written
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contributions received by the CMI are detailed in Working Paper 2, which is to be
distributed at the same time as this report.

The new projections described in this report are based on a new analysis of data that
the CMI has collected over the past 50 years. The examination of this data and
corresponding UK population data, which is described below, shows clear evidence
of cohort effects in past mortality improvements and that these effects are now
becoming significant in the pensioner population. That is, rates of improvement in
mortality have been different for lives born in different past periods. In particular,
lives born in the few years either side of 1926 have experienced particularly rapid
improvements since the early 1980s. The revised projections presented in this report
are based on the mortality improvements observed for this generation extending into
future years. Given the interim nature of the projections produced herein the impact
of other cohorts has not been modelled since their financial impact will be limited
during the period up to the publication of further results.

In projecting such features there are obvious problems in choosing a suitable period
over which they are assumed to continue (“the cohort period”) and therefore a range
of projections has been prepared. The “Short Cohort” projection extends the 1926
cohort period to 2010 while the “Medium Cohort” and “Long Cohort” projections
extend it to 2020 and 2040 respectively.

The new projections apply to the “92” Series base tables. Their derivation is
described below. Each set of projection factors can be applied to the appropriate base
tables in the “92” Series. At this stage, no distinction is made between males and
females or between lives and amounts.

The resulting two-way tables are used in the same way as the original “92” Series
tables. It is intended that the adjusted tables will use the “92” Series naming
convention but have a suffix; “sc” will denote the Short Cohort projection, “mc” the
Medium Cohort and “/c” the Long Cohort projections. Thus PMA92(U=2003)
becomes PMA92(U=2003)mc when the Medium Cohort projection factors have been
applied.

In addition to this report the CMI is issuing a spreadsheet of the three sets of updated
mortality improvement factors and an update of the STP will be issued. This last item
will be free to current STP licence holders.

Towards the end of the time allotted to do the work required to produce this report it
emerged that some of the data contributing offices had discovered problems with data
already submitted to the CMI and used in our work. At that stage, this report would
have been significantly delayed if we had had to repeat all the work previously done.
We examined the experience of the revised data sets (i.e. with the problem offices
adjusted) and concluded that the changes, whilst significant, were not large enough to
invalidate the revised mortality projections then being considered. Appendix A of
this report contains tables that describe the experience we have observed. With two
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exceptions, each of the tables contained in that appendix relate to observed data that
have been adjusted for these data problems. The exceptions are Appendix A4.3,
which shows the effect of the data changes, and Appendix A3. Appendix B contains
contour maps and graphs that, in part, describe pensioner graduations. These
graduations (see paragraph 15) were based on the data sets before these late
adjustments were made.

Appendix C contains sample annuity values calculated on the new projection bases
and details of the financial effects of moving from a basis of 90% of the “92” Series
projections to the cohort projection bases contained in this report.

Background

12.

13.

14.

The development of the experience of various CMI investigations is shown in
Appendix Al. This shows how the 100A/Es, calculated on various tables and at
various ages, have changed over time. Appendices Al.1 and A1.2 show the level of
improvement in mortality in the assured lives experience for males (by quadrennium
from 1959 to 1998 and for each of 1998, 1999 and 2000) and for females (by
quadrennium from 1975 to 1998 and for each of 1998, 1999 and 2000) respectively.
Appendices A1.3 and A1.5 show similar information but for life office pensioners. In
this case the comparison basis is the appropriate pensioner base table from the “92”
Series tables. Similarly, Appendices Al.4 and Al.6 compare the actual pensioner
mortality experience with the appropriate projected “92” Series tables. Since we are
looking at how underlying mortality has changed, only the ‘lives’ experience is used.
As a general observation it is the case that the experience of female mortality has
been in line with the projected “92” Series tables but male mortality has improved
more rapidly than the improvement contained in those tables. It is also true that
mortality measured by amounts has improved more quickly than mortality as
measured by lives. This is discussed in paragraph 45 below.

After consideration of
(a) these results,
(b) the paper by Richard Willets (SIAS: Mortality in the Next Millennium)
and
(c) the various population projections produced by the GAD in recent years

it was decided to look at the CMI data to see if cohort effects were present and if
allowance should be made for these effects in any update to the mortality projections.

The largest data set that the CMI has relates to assured lives. This data, which relates
to males aged from 10 to 100, has been collected annually since 1924 but for years
earlier than 1947 is incomplete. The data available is the number of deaths and the
corresponding exposed to risk at each age for each calendar year. The data relates to
lives that were issued with endowment and/or whole of life policies. Unlike other
CMI investigations this class of business has not changed greatly since 1947.
However, it should be noted that most endowments mature before age 65 and that the
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business mix, in this data set, above and below that age may be quite different.
Despite this, this data set is extensive and credible and was therefore used as a
starting point for the investigation into cohort effects.

The first task was to look for patterns in the data. This required ‘random noise’ to be
removed. Various approaches were tried but the one that was settled upon was to
graduate the two-dimensional surface in the three-dimensional space (the “surface
graduation”) represented by the data i.e. graduate the crude mortality rates by age and
calendar year. This work was undertaken by a team led by lain Currie of Heriot-Watt
University. The graduation method used fitted two-dimensional splines to the data.
Besides producing a set of ¢, that are smooth both by age and year, this approach has
the considerable advantage of imposing no preconceptions about ‘shape’ on the
graduation. Thus the results produced are entirely driven by the data. A second
advantage is that the method does not over-smooth the data and so does not remove
features in the data that may interest us. A consequence of this is that we may still, to
some extent, be left with random noise in the graduation but this appears not to have
been too much of a problem in the subsequent analysis.

The graduation technique used by Iain Currie’s team is new and was developed
specifically for this project. It was used first to provide a surface graduation of the set
of crude ¢, derived from the assured lives data. A description of their method is
given in the paper detailed in the References section at the end of this report.

The next problem was how to identify salient features in the graduated surface. The
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the calendar year, and to plot the changes in this value on a contour map, as shown in
Appendix B1.1. This plots calendar year on the x-axis, age on the y-axis and, in the
ranges shown, highlights cells with similar improvement rates in the same colour.
Diagonals in this appendix, bottom left to top right, show cells for succeeding ages
for the same year of birth. The strong diagonal features, seen as diagonal bands of
same colour contours, are clear evidence of cohort (i.e. year of birth) related effects in
the improvement rates. In particular, the cohort centred on births in 1926 is the most
pronounced, especially after 1980. Work carried out by the GAD on the general
population shows similar cohort effects and their contour map is shown in Appendix
B2. Different techniques were used to produce the underlying improvement factors
and they are not directly comparable. However, it is clear that they are showing
much the same picture.

method finally settled upon is to define an improvement factor as 1— , where ¢ is

In order to better see the ‘ridge’ features at the centre of the cohorts revealed in
Appendix B1.1, certain local peaks in the improvement rates were identified. These
peaks are cells where the values plotted are greater than in vertically adjacent cells;
are greater than 1.5%; and where there is an associated peak in an adjacent age and

(13 2

calendar year. These peaks are denoted by “a” symbols.



The pensioner investigation
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The CMI’s largest data set (i.e. covering the most lives) relating to pensioner or
annuitant mortality is that of the life office pensioner investigation. This dates back
to 1948. Before 1958, this was based on ‘lives’ only. Since that date ‘amounts’ data
have also been collected. Unfortunately, we have not been able to locate the basic
annual data prior to 1983. Data before that date are available in respect of some years
but mostly these data have been aggregated into quadrennia, which are not suitable
for the cohort analysis.

The data are collected in respect of current pensioners of schemes written under a
group contract providing deferred annuities for employees; and in respect of pensions
purchased from life offices by trustees of managed funds or deposit administration
schemes, even if they were purchased from offices other than those writing contracts
or giving investment services during the period of deferment. Pensions guaranteed
for a certain period are included (but drop out of the investigation on death) and joint
life (i.e. last survivor) pensions are included until the death of the pensioner. Data are
split into lives that retire at or after normal retirement age and those that retire before
that age. A summary of the data collected for the period 1992 to 1999 for these
investigations is given in Appendix A2.1.

The work described in the report only relates to data in respect of normal retirements.

The mortality improvement factors derived from the surface graduation, as described
in paragraph 15, of male assured lives were applied to the PML92 base table to see if
this provided a better fit for the normal retirement pensioner mortality experience
over the 1992-1999 period. These 100A/Es are shown in Appendix A3. This shows
that the fit is not much better than using the “92” Series projections. Appendix A3
does, however, show that the pensioners’ experience has been improving faster than
the assured lives experience.

It was decided to look at the data for the period 1992 to 1999 more closely. During
this period a number of offices entered and left the investigation and some changed,
significantly, the nature of the data they provided. Since we were looking at trends it
was felt that these discontinuities might mask the changes that we were trying to
identify. For this reason a set of ‘Loyal Offices’ was identified. These offices
contributed data throughout the period. Details of this data set are given in Appendix
A2.2. For identification purposes, the whole data set is referred to as ‘All Office’ in
this report.

lain Currie was then asked to carry out a surface graduation of the 1983-1999
pensioner ‘lives’ experience, for pensioners who retired at or after normal retirement
age, using his spline fitting method. He did this for both the All Office and Loyal
Office experiences.
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Appendices B1.2 and B1.3 show how these two pensioner surface graduations fit with
the assured lives graduation shown in Appendix B1.1. The pensioner part of these
appendices shows rather different cohort effects in the All Office and Loyal Office
experiences although the peak improvements occur in the same cohort.
Improvements in excess of 4.2% p.a. are only seen from 1994, even for the 1926
generation.

By 1999 the All Office graduation illustrated in Appendix B1.2 shows the 1926
cohort effect applying to almost every age, while the Loyal Office graduation
(Appendix B1.3) seems to apply to a more reasonable range of ages. Looking at
these illustrations of the data it is felt that the All Office experience may not be
usable, with the cohort effect being too wide by 1999. It is felt that this may be a
result of the lack of homogeneity in the All Office experience. As a result, the new
projections described in this report have been based on the Loyal Office experience.

It is instructive to see how the pensioner experience unfolded during the period 1992
to 1999. Appendix B3 shows a series of contour maps tracing past mortality
improvements from 1967 to 1992 that were used to produce the “92” Series
projections, and the actual and projected experience thereafter. These maps relate to
‘lives’ retiring at or after normal retirement age, from the All Office data set.

Appendix B3.1 shows the All Office annualised improvement factors derived from
quadrennial experience from 1967 to 1986 and annual experience from 1987 to 1992.
From 1993 onwards, the improvements according to the “92” Series projection basis
are shown.

Appendix B3.2 replaces the crude mortality improvement rates for 1984 to 1992 with
improvement rates derived from lain Currie’s graduated mortality rates for All
Offices for those years. Even though the data is being examined in this new way, this
appendix shows that the “92” Series projections do not necessarily look out of line
with the data available to 1992. The 1926 cohort effect is hardly visible but it can be
seen creeping into the picture at ages below 65 between 1985 and 1992.

In Appendix B3.3 these improvement factors are replaced with those derived from the
Loyal Office graduation and extended from 1992 to 1999. Improvement factors
derived from the original “92” Series projections are shown for years after 1999.
This appendix shows that the 1926 cohort effect has ‘grown’ significantly and is now
clearly visible in the experience to 1999. It is also clear that the “92” Series
projections are out of line with actual improvements seen to 1999.

Looking at the assured lives contour maps (Appendices B1.1 to B1.3), it can be seen
(although not conclusively) that the cohort effect observed in the pensioner data had
probably been working its way through younger ages (i.e. below age 60) in calendar
years prior to 1992. Thus this effect had not been clearly seen in previous CMI
pensioner experiences for normal retirements, which related mainly to ages above 60
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and, consequently, this feature was not reflected in previous CMI mortality
projections.

Appendix B3.4 replaces the improvement factors for 2000 onwards with the Medium
Cohort projection described in the next section. Appendices B3.5 and B3.6 are
similar but use the Long Cohort and Short Cohort projections from 2000 onwards.

How the new projections were produced

32.

33.

34.

35.

The “92” Series projections have been used as the starting point and further mortality
improvements, designed to reflect the cohort effect, were superimposed onto them.
All of this has been done by adjusting the annual improvement rates (see para. 17
above), which are then converted to cumulative improvement factors starting in 1992.
These improvement factors are then applied to the base “92” Series tables. It should
be noted that all the contour maps contained in the appendices show annual
improvement rates, whereas the line graphs shown in Appendices B7.1 to B7.4 are, in
effect, showing cumulative improvement rates from 1992 to the date shown.

Only the effects of the cohort centred on births in 1926 (the cohort peak) have been
modelled. The “width” (see paragraph 34) of this generation is based on the Loyal
Office surface graduation but improvements from 1993 to 1999 are based on the All
Office surface graduation. Improvements after 1999 are based on the 1999
observations and do not allow for any acceleration in the improvement rates from the
1999 level. From 2001, the improvement rates reduce linearly to the end of the
cohort period where they equal those derived from the original “92” Series
projections.

Between 1992 and 2000 the cohort includes births between 1910 and 1942 but after
2000 the ‘width’ of the cohort effect is reduced so that by the end of the cohort period
it includes only one year, which relates to lives born in 1926. Therefore, the cohort
starts off (from 1992 to 2000) as a band 33 years wide (i.e. for lives born between
1910 and 1942) but reduces to the 1926 generation by the end of the cohort period.

For the Medium Cohort projection the cohort period extends to 2020 while for the
Short Cohort and Long Cohort projections the cohort period extends to 2010 and
2040 respectively. These projections, which run from 1992, are illustrated in
Appendices B4.1, B4.2 and B4.3 respectively.

The resulting mortality rates

36.

The mortality experience of contributing CMI offices over 1992-1999 is compared to
the current “92” Series projection basis as well as to the cohort projections in
Appendix A4.1. During this period all three cohort projections show the same
100A/Es. The Appendix shows comparisons for both the All Office and the Loyal
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Office experiences and, as expected, for the male experiences shows that the cohort
projections give a better fit than the “92” Series projections.

Appendix A4.2 shows the fit of the 100A/Es by age bands over the period 1996-1999
for the Loyal Offices using the revised data. As expected, the table shows that the
cohort projection basis gives a much better fit to the mortality experience at all ages.
This is particularly true for ages between 60 and 80 where the cohort centred on the
1926 generation passes through the data during this period.

Paragraph 10 described data problems experienced during the production of this
report. Appendix A4.3 shows the 100A/Es for the original and the revised data sets,
both for the All Office and the Loyal Office experiences. The original “92” Series
projection basis was used to calculate these 100A/Es. As the data revisions increase
the 100A/E by only two percentage points for 1998 and 1999, the surface graduations
based on the original data set would be little affected and can still be used.

Appendices B5.1 and B5.2 show survival probabilities from age 60 for lives born in
1932 and 1972 respectively. The three cohort projection bases are shown as are the
PML92(B=1932) survival probabilities for the 1932 case. Similarly,
PML92(B=1972) is used for the 1972 case. These graphs show how, from 2000 on,
the three cohort projection bases affect the survival probabilities.

Appendix B6 shows, for the Medium Cohort projection, survival probabilities for
differing years of birth. The ‘rectangularisation’ of the curve is clearly seen.

Appendix B7.1 shows the ratios of g, in different calendar years to those in 1992.
The 1992 values are shown as a straight line across the page at 100%. Values for
other years are shown as a proportion of the 1992 values. The table is PML92 to
which the original “92” Series projection factors have been applied. The kink at age
60 is the junction of the curve of improvement factors assumed to be applicable above
that age with the constant improvement factor assumed to be applicable at lower ages.
Appendix B7.2 shows the same type of ratios but with the Short Cohort projection
applied to the PML92 table. In this case, the dip in the curve caused by the cohort
adjustment can be clearly seen. The kink is also still visible. Appendices B7.3 and
B7.4 show the same information for the Medium Cohort and Long Cohort
projections. In each case the dip gets deeper but also the main upward curve, from
age 60 to 110, shifts to the right as the cohort adjustment works its way into higher
ages. This is particularly so for the Long Cohort projection where the curve now
merges with the PML92 base table beyond age 110.

The economic effect of the new projection factors

42.

The 1999 annual All Office returns produced by the CMI show that male pensioner
mortality is better than the original “92” Series projections by some 10% (see
Appendix A4.1). For this reason we have used 90% of the projected “92” Series
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pensioner tables as a proxy for the current mortality bases of an average UK life
office. Appendices C1 to C3 show male annuity rates based on this assumption (i.e.
90% of PML92 using the “92” Series projection) and also those calculated using the
revised mortality rates derived from the various cohort projections already described.
Appendices C1 to C3 are based on interest rates of 0%, 3% and 5% respectively.
Appendices C4 to C6 show the ‘cohort basis’ annuities as a percentage of the annuity
values calculated using the 90% of PML92 basis with the “92” Series projection.

Care needs to be taken with Appendices C1 to C6 when looking at older ages for
years where the percentage in Appendices C4 to C6 is less than 100. In these cases,
the cohort adjustment has not affected the ‘new basis’ annuity values and the
comparison is between 100% of PML92 and 90% of the same table. It can be seen
that these results tend to 90%.

The percentage increases in annuity rates compared to the 90% of PML92 basis for
year of use 2000 indicate the increased reserves needed if an office using that basis
were to switch to the new projection basis. For example, if the average age of an
office’s portfolio was 70 and reserves were currently calculated using 90% of PML92
and interest at 3%, then the increase in reserves would be 8% for the Medium Cohort
projection and 13% and 5% respectively for the Long Cohort and Short Cohort
projections.

Amounts and Females

45.

46.

Most of the work described in this report relates to lives data. In particular, the
surface graduations described in paragraph 15 were produced for lives data only. In
the time available, detailed consideration of amounts data was not possible. It is clear
from a comparison between Tables PEN 1.4a and PEN 1.4b and between Tables PEN
2.4a and PEN 2.4b of C.M.I.R. 19 that improvements in mortality when measured by
amounts has been faster than improvements measured by lives. This was known
when the “92” Series tables were produced but, at that time, it was agreed that it
would be uncomfortable to publish different improvement factors for lives and
amounts. It is generally accepted that lives with a higher income enjoy better
mortality than the general population and for this reason amounts mortality is better
than lives mortality. However, it is not clear why mortality measured by amounts
should improve more quickly than mortality measured by lives. It may be that the
difference between the income spread amongst the pensioner population has widened
and that this is having an effect; it may be that the composition of various pensioner
classes of lives are changing over time; or it may be due to other reasons.

Appendix A4.1 shows the all age 100A/Es for each year from 1992 to 1999 for both
lives and amounts from both the All Office and Loyal Office experiences. The
comparison basis is the appropriate base table from the “92” Series with both the
original “92” Series and the new cohort projection factors applied to give a set of
projected g, for each year.

10
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At this stage it is felt that the projection rates described in this report are applicable to
both lives and amounts.

It is also the case that most of the cohort work has been done with male data. It has
been the case that the “92” Series mortality projections have worked better for
females than for males. This is true of both the amounts and the lives experiences
although these are quite volatile. Male mortality has been improving more quickly
than female mortality. Again, this was observed at the time the “92” Series tables
were produced but it was felt that this feature should not be reflected in separate
mortality projections for males and females. Appendix A4.1 shows the results, for
females, of comparing the actual experience against tables derived from applying
both the “92” Series and the new cohort projection factors to the base “92” Series
tables. It is not clear that the cohort adjusted projection factors improve the sequence
of 100A/Es when compared with the original “92” Series projection. Therefore it
would seem appropriate for offices to continue to use the “92” series improvement
factors, without adjustment, for females should they wish to do so.

Future work

49.

50.

As was explained in the introduction, this report represents “work in progress”.
Much has yet to be done before the next set of tables are produced. Various avenues
of research are yet to be explored. These might include a close examination of the
mortality experience of other countries, statistical projection techniques, seeking the
views of a panel of medical experts and looking more closely at the work of
demographers in this area.

It is also intended to hold two meetings (possibly at Staple Inn) during 2003, one to
discuss the work contained in this report and a second to discuss the technical aspects
of mortality projections in particular. It is hoped to have contributors from various
related fields to help inform the second meeting.

A final word

51.

52.

The projections described in this report are an expression of opinion based upon the
work done and judgements made by the authors. It is accepted that other judgements
can be made. In a period of rapidly improving mortality rates almost all UK mortality
projections made in the past 50 years have understated subsequent improvements.
The Mortality sub-committee feels that the work contained in this report should be
considered by actuaries when making allowance for future improvements in the
mortality of UK life office pensioners.

It is clear that the mortality experiences of CMI contributing offices vary and that

each must apply their own judgement to the allowance they make for future mortality
improvements in order to reflect their own experience.

11
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Appendix Al.1

Assured lives, males, durations 2 and over, 1959 to 2000: actual deaths for different periods expressed
as a percentage of those expected using AM92.

Age
group
(nearest
ages)

21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65
66-70
71-75
76-80
81-85
86-90
91-95
96-100

All ages

1959-62 1963-66 1967-70 1971-74 1975-78 1979-82 1983-86 1987-90 1991-94 1995-98

174
122
135
158
182
196
203
202
198
175
161
161
153
145
134
115

186

150
128
129
158
186
196
198
196
195
173
162
156
146
142
128
101

182

141
114
115
142
174
191
189
185
178
164
159
148
139
130
118
111

172

126
116
110
134
159
179
182
170
165
150
151
144
136
130
112
101

161

118
101
104
130
146
161
171
158
155
140
139
143
130
127
119
89

151

121
98

100
114
133
148
155
150
144
129
132
134
128
115
104
65

141

103
101
98

108
121
134
132
133
136
118
114
119
119
112
99

68

127

113
88

101
100
108
118
114
114
118
107
108
110
108
103
88

55

113

107
92
105
106
99
101
100
97
104
99
100
100
103
98
91
43

100

113
90
91
94
94
91
90
&9
88
91
92
92
96
95
&3
46

90

1998

50
96
91
101
91
104
87
85
82
90
92
88
97
88
80
40

88

1999

116
93
98
87
88
&3
84
82
82
&5
87
84
96
89
71
49

84

2000

109
89
92
99
96
83
77
83
74
76
79
84
91
86
70
30

80



Appendix A1.2

Assured lives, females, durations 2 and over, 1975 to 2000: actual deaths for different periods
expressed as a percentage of those expected using AF92.

Age group
(nearest

ages) 1975-78 1979-82 1983-86 1987-90 1991-94 1995-98 1998 1999 2000

21-25 132 116 107 106 88 64

26-30 138 108 95 100 89 88 52 119 54
31-35 117 107 96 100 99 85 90 76 66
36-40 131 102 102 112 103 91 78 60 80
41-45 151 116 113 117 105 92 81 81 81
46-50 156 128 128 116 107 96 95 104 &9
51-55 146 138 115 107 101 94 86 86 94
56-60 134 129 112 112 98 90 86 84 93
61-65 132 117 117 104 95 &9 89 82 84
66-70 122 113 99 104 94 87 78 90 93
71-75 133 116 101 99 102 95 97 9% 100
76-80 155 118 106 106 98 103 112 108 108
81-85 152 169 137 115 107 112 123 108 106
86-90 148 143 165 116 100 114 118 118 111
91-95 102 104 110 97 129 117
96-100 78 84 72

All ages 141 125 115 109 100 95 93 93 95



Appendix A1.3

Life office pensioners, All Offices, males, lives, normal retirements, 1983 to 1999: actual deaths for individual years expressed
as a percentage of those expected using PML92(C=1992).

Age group

(nearest
ages) 1983
61-65 133
66-70 126
71-75 120
76-80 116
81-85 114
86-90 116
91-95 113
96-100 88

61-100 118

1984

122
120
117
112
116
107
103
115

115

1985

146
116
116
115
115
113
113
119

116

1986

122
112
109
111
110
112
100
111

110

1987

138
114
115
110
113
108
104

95

112

1988

124
109
114
108
105
105
107
102

109

1989

120
102
107
105
104
104
106

98

105

1990

114
101
100
104
103
100

98
101

102

1991

115
105

99
105
103
103
101
101

103

1992

96
99
103
99
103
102
99
78

101

1993

98
94
98
100
102
102
100
84

100

1994

104
88
96
95
95
96

103
91

95

1995

88
80
95
91
94
98
102
119

94

1996

80
79
86
&9
90
96
96
71

&9

1997

72
69
79
81
88
&9
96
&9

84

1998 1999
80 82
76 68
83 75
84 77
&9 88
90 86
95 92

101 88
87 82



Appendix Al1.4

Life office pensioners, All Offices, males, lives, normal retirements, 1992 to 1999: actual deaths for individual years expressed
as a percentage of those expected using the projected rates for the relevant calendar year from the PML92 table.

Age group
(nearest
ages) 1992 1993 1994 1995 1996 1997 1998 1999
61-65 96 101 111 96 90 83 95 101
66-70 99 97 92 87 87 78 88 81
71-75 103 100 100 101 93 88 94 86
76-80 99 101 99 96 95 87 92 86
81-85 103 104 97 97 94 94 96 96
86-90 102 104 98 101 100 93 96 92
91-95 99 101 105 105 99 99 99 96
96-100 78 84 92 121 79 91 104 91

61-100 101 102 98 98 95 90 95 91



Appendix A1.5

Life office pensioners, All Offices, females, lives, normal retirements, 1983 to 1999: actual deaths for individual years

expressed as a percentage of those expected using PFL92(C=1992).

Age group
(nearest
ages)

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

61-100

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

132
116
100
107
101
115
102

94

108

139
107
94
98
103
99
142
92

104

134
101

95

99
106
106
122
106

104

108
97
97
96

109

115

121

115

104

124
116
109
99
97
105
106
90

105

131
108

94

95
101
104
108
123

102

126
104
108
100
103
106
123
119

106

92
101
101
100

99
108
106
106

102

116
109
103
102
109
108
120
118

108

141
107
106

99
109
106
111
101

107

88
92
90
89
94
96
102
103

93

94
98
85
91
93
90
100
103

92

75
79
90
99
96
100
108
103

96

66
85
76
86
94
104
99
85

90

51
94
67
84
91
92
92
108

86

88
97
92
83
87
104
109
95

94

71
68
77
78
91
97
110
98

87



Appendix A1.6

Life office pensioners, All Offices, females, lives, normal retirements, 1992 to 1999: actual deaths for individual years
expressed as a percentage of those expected using the projected rates for the relevant calendar year from the PFL92 table.

Age

group
(nearest

ages) 1992 1993 1994 1995 1996 1997 1998 1999
61-65 141 91 100 83 75 59 105 87
66-70 107 94 103 85 94 106 112 81
71-75 106 92 88 96 82 74 104 89
76-80 99 91 95 104 92 91 92 87
81-85 109 95 96 100 99 97 94 100
86-90 106 97 91 103 108 97 110 104
91-95 111 103 102 110 102 95 113 116
96-100 101 103 104 104 87 110 98 101

61-100 107 95 95 100 96 92 102 97



Appendix A2.1 — Life office pensioners, All Offices, exposed to risk and actual deaths, retirements at or after normal

1992
1993
1994
1995
1996
1997
1998
1999

Appendix A2.2 - Life office pensioners, Loyal Offices, exposed to risk and actual deaths, retirements at or after normal

1992
1993
1994
1995
1996
1997
1998
1999

retirement age.

Males
Lives Amounts
Exposed  Deaths Exposed Deaths
to risk to risk
232,448 14,881 295,519,419 10,182,202
295,428 18,072 432,894,642 12,898,545
219,793 13,435 333,107,424 11,075,299
230,854 13,903 335,109,135 12,679,247
218,731 12,633 342,500,108 12,275,300
218,230 11,851 361,234,109 12,432,052
165,228 10,439 238,320,642 10,554,098
313,902 14,978 746,107,078 20,975,695

retirement age.

Males
Lives Amounts

Exposed  Deaths Exposed Deaths

to risk to risk

177,777 12,162 227,297,256 8,475,598
172,664 11,150 231,020,043 7,646,122
168,040 11,083 257,541,298 9,229,429
164,361 10,618 271,022,970 10,355,762
163,864 9,875 287,976,100 10,356,866
163,754 9,535 305,067,481 10,772,729
139,785 9,228 222,086,616 9,771,224
135,377 9,006 226,999,854 10,369,902

Lives

Exposed
to risk
83,207
102,817
81,731
89,712
88,379
90,116
68,287
132,563

Lives
Exposed
to risk
65,688
65,453
65,122
64,761
65,173
66,006
60,386
60,272

Females
Amounts
Exposed
Deaths to risk Deaths
3,300 64,197,027 1,349,343
3,439 87,045,411 1,451,384
2,930 71,868,159 1,457,800
3,331 83,288,735 1,622,816
3,139 87,020,813 1,763,879
3,049 93,195,888 1,744,794
2,855 59,282,335 1,705,515
3,813 166,128,900 2,687,591

Females
Amounts
Deaths Exposed Deaths
to risk
2,677 50,482,797 1,090,661
2,404 51,946,872 908,983
2,494 57,312,557 1,113,382
2,614 60,226,026 1,252,254
2,526 63,543,174 1,325,154
2,514 67,060,713 1,433,284
2,616 54,796,628 1,571,049
2,599 56,839,049 1,504,690



Appendix A3

Life office pensioners, All Offices, normal retirements: actual deaths expressed as a percentage of those expected
using the assured lives graduated improvement factors applied to the appropriate “92” Series table.

Males Females
Lives Amounts Lives Amounts
PLM92 PMA92 PFL92 PFA92
1992 101 101 107 109
1993 102 98 95 93
1994 99 97 96 101
1995 99 104 101 95
1996 96 98 97 97
1997 92 94 94 88
1998 95 94 102 107
1999 91 88 99 89

Note: This table uses data prior to the late adjustments for data problems. See paragraph 10.



Appendix A4.1

Life office pensioners, All Offices, normal retirements: actual deaths expressed as a percentage of those expected using the “92”
Series or cohort projection factors applied to the appropriate “92” Series tables.

Males Females
Lives Amounts Lives Amounts
Cohort Cohort Cohort Cohort
“92” Series projection “92” Series projection “92” Series projection “92” Series projection

PML92 PML92 PMA92 PMA92 PFL92 PFL92 PFA92 PFA92
1992 101 101 101 101 107 107 109 109
1993 102 102 99 99 95 95 93 93
1994 98 99 97 99 95 96 100 102
1995 98 100 104 107 100 102 94 97
1996 95 98 98 102 96 99 96 101
1997 91 94 93 98 92 96 87 93
1998 95 100 95 101 102 107 108 116
1999 91 98 88 98 98 105 88 98

Life office pensioners, Loyal Offices, normal retirements: actual deaths expressed as a percentage of those expected using the
“92” Series or cohort projection factors applied to the appropriate “92” Series tables.

Males Females
Lives Amounts Lives Amounts
Cohort Cohort Cohort Cohort
“92” Series projection “92” Series projection “92” Series projection “92” Series projection

PML92 PML92 PMA92 PMA92 PFL92 PFL92 PFA92 PFA92
1992 103 103 104 104 106 106 109 109
1993 98 98 92 93 95 95 86 87
1994 101 102 99 100 98 99 94 96
1995 101 103 104 107 103 105 98 101
1996 96 99 98 102 100 102 96 100
1997 94 98 95 101 98 102 95 101
1998 97 102 95 101 104 109 108 116

1999 98 104 96 104 103 110 97 106



Appendix A4.2

Life office pensioners, males, normal retirements, 1996 to 1999: actual deaths expressed as a percentage of those
expected using the “92” Series or cohort projection factors applied to the PML92 table.

Loyal Offices All Offices
Age “92” Series Cohort projection “92” Series Cohort projection
51-55 148 148 196 197
56-60 114 117 147 151
61-65 89 96 94 103
66-70 87 98 83 94
71-75 93 105 90 101
76-80 94 101 90 97
81-85 98 100 95 98
86-90 98 98 95 95
91-95 103 103 98 98

96-100 97 97 92 92



Appendix A4.3

Life office pensioners, lives, normal retirements: actual deaths expressed as a percentage of those expected using the “92”
Series projection factors applied to the appropriate “92” Series table: results before and after late data changes.

Males Females
All Offices Loyal Offices All Offices Loyal Offices

Old data New data Old data New data Old data New data Old data New data

PML92 PML92 PML92 PML92 PFL92 PFL92 PFL92 PFL92
1992 101 101 103 103 107 107 106 106
1993 102 102 98 98 95 95 95 95
1994 98 98 101 101 95 95 98 98
1995 98 98 101 101 100 100 103 103
1996 95 95 96 96 96 96 100 100
1997 91 91 94 94 92 92 98 98
1998 93 95 95 97 100 102 102 104

1999 &9 91 95 98 96 98 102 103



Appendix B1.1

Permanent assurances, males, all data: percentage improvement factors in
graduated age specific mortality rates.

1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

<-1.2% -1.2%--0.6% -0.6% -0% 0% -0.6% 0.6% - 1.2% 1.2% - 1.8% 1.85-2.4% 2.4% - 3.0% 3.0% - 3.6% 3.6% -4.2% >4.2%

A Local peak > 1.5%



Appendix B1.2

Permanent assurances, males, all data: percentage improvement factors in graduated age specific
mortality rates. Top right hand corner relates to Life Office Pensioners, "All Offices" graduated experience

1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

<-1.2% -1.29

o --0.6% -0.6%-0% 0%-0.6% 0.6%-1.2% 1.2%-1.8% 1.85-2.4% 2.4% -3.0% 3.0% - 3.6% 3.6% -4.2% >4.2%

A Local peak > 1.5%



Appendix B1.3

Permanent assurances, males, all data: percentage improvement factors in graduated age specific
mortality rates. Top right hand corner relates to Life Office Pensioners, "Loyal Offices” graduated experience

1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

<-1.2% -1.29

o --0.6% -0.6%-0% 0%-0.6% 0.6%-1.2% 1.2%-1.8% 1.85-2.4% 2.4% -3.0% 3.0% - 3.6% 3.6% -4.2% >4.2%

A Local peak > 1.5%



Appendix B2

GAD contour map of England and Wales improvement rates for male lives

1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

<-1.2% -1.2%--0.6% -0.6% -0% 0% -0.6% 0.6% - 1.2% 1.2% - 1.8% 1.85-2.4% 2.4% - 3.0% 3.0% - 3.6% 3.6% -4.2% >4.2%

A Local peak > 1.5%



Appendix B3.1

Life office pensioners, males, normal retirements, lives, "All Offices" experience: mortality improvements: quadrennial data to 1986, crude annual data from 1987 to 1992, "92" Series projections thereafter.

All Offices crude data "92" Series Projection
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Appendix B3.2

Life office pensioners, males, normal retirements, lives, "All Offices" experience: mortality improvements: quadrennial data to 1983, graduated annual data from 1984 to 1992, "92" Series projections thereafter.

A% <eooeeeeeee——----- All Offices crude data --------------------> | < All Offices graduated data >
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Appendix B3.3

Life office pensioners, males, normal retirements, lives, "All Offices" experience: mortality improvements: quadrennial data to 1983, graduated annual data from 1984 to 1999, "92" Series projections thereafter.

A% erooeeeeee——----- All Offices crude data Loyal Offices graduated data "92" Series Projection
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Appendix B3.4

Life office pensioners, males, normal retirements, lives, "All Offices" experience: mortality improvements: quadrennial data to 1983, graduated annual data from 1984 to 1999, Medium Cohort Projection thereafter.

A% erooeeeeee——----- All Offices crude data Loyal Offices graduated data Medium Cohort Projection
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Appendix B3.5

Life office pensioners, males, normal retirements, lives, "All Offices" experience: mortality improvements: quadrennial data to 1983, graduated annual data from 1984 to 1999, Long Cohort Projection thereafter.
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Appendix B3.6

Life office pensioners, males, normal retirements, lives, "All Offices" experience: mortality improvements: quadrennial data to 1983, graduated annual data from 1984 to 1999, Short Cohort Projection thereafter.

A% erooeeeeee——----- All Offices crude data Loyal Offices graduated data Short Cohort Projection
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Appendix BS.1

Life office pensioners, males, lives : survival probabilities for year of birth 1932
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Appendix BS.2

Life office pensioners, males, lives : survival probabilities for year of birth 1972
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Appendix B6

Life office pensioners, males, lives: survival probabilities by year of birth
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Appendix B7.1

Ratio of gx in various calendar years to those in 1992,
"92" Series Projections applied to PML92
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Appendix B7.2

Ratio of gx in various calendar years to those in 1992,
Short Cohort Projections applied to PML92
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Appendix B7.3

Ratio of gx in various calendar years to those in 1992,
Medium Cohort Projections applied to PML92
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Appendix B7.4

Ratio of gx in various calendar years to those in 1992,
Long Cohort Projections applied to PML92

100% -
——C=1992
——C =2000
0,

80% C=2010
C =2020
——C=2030

60%
——C=2040
——C =2050
40% - ——C=2060
——C=2070
C =2080

20%
——C =2090

0% T T T T T T T T T T T T T T T T

20 25 30 35 40 45 50 55 60 65 70 75 8 8 90 95 100 105 110 115 120
Age



Appendix C1 — Male annuity rates based on the PML92 table at 0%, with the following mortality improvement factors

applied.
U=1992 U=2000 U=2010 U=2020 U=2030

Med Long Short Med Long Short Med Long Short Med Long Short Med Long Short
Age |Basis A Cohort Cohort Cohort | Basis A Cohort Cohort Cohort | Basis A Cohort Cohort Cohort | Basis A Cohort Cohort Cohort |Basis A Cohort Cohort Cohort
50 31.87 33.13 3466 32.50| 32.89 34.14 3572 3349| 3388 3511 36.74 3445| 34.62 3582 3749 35.16| 35.16 3634 38.04 35.68
55 26.61 2792 2936 27.30| 27.67 2899 30.56 2834| 28.72 30.00 31.63 29.34| 29.50 30.75 32.41 30.08| 30.08 31.30 33.00 30.63
60 21.63 22.86 23.92 22.28| 22.67 24.09 2568 23.44| 23.71 25.08 26.71 24.41| 2450 2582 2749 25.15| 25.10 2637 28.07 25.70
65 17.10 17.83 1842 17.46| 18.04 19.55 2097 18.88| 19.00 2046 22.12 19.77| 19.75 21.13 22.83 20.45| 20.32 21.65 2337 20.96
70 13.16 13.10 1333 1299 | 1395 1526 1626 14.67| 14.78 1621 1792 1549 1544 16.80 1853 16.08| 1595 1725 19.00 16.53
75 988 940 947 939| 1051 11.12 11.64 10.80| 11.17 1236 1397 11.62| 11.70 12.84 1460 12.10| 12.13 1321 14.99 12.48
80 729 672 672 672 775 766 7838 757| 824 894 1019 827| 8.64 933 11.09 865| 896 9.62 11.39 895
85 533 484 484 484| 564 522 529 522 598 6.02 679 565| 626 641 805 591| 648 6.63 831 6.13
90 390 349 349 349 409 368 368 368| 431 396 434 389 449 425 555 406| 463 439 585 420

Basis A is 90% of PML92 with the “92” Series adjustment factors applied.

Appendix C2 — Male annuity rates based on the PML92 table at 3%, with the following mortality improvement factors

applied.
U=1992 U=2000 U=2010 U=2020 U=2030

Med Long Short Med Long Short Med Long Short Med Long Short Med Long Short
Age | Basis A Cohort Cohort Cohort | Basis A Cohort Cohort Cohort | Basis A Cohort Cohort Cohort | Basis A Cohort Cohort Cohort | Basis A Cohort Cohort Cohort
50 | 19.61 20.05 20.51 19.85| 20.06 20.50 2096 20.29| 2048 2092 21.39 20.71| 2080 21.22 21.70 21.01| 21.02 2144 2193 2123
55 | 1738 17.92 1841 17.69| 1790 1845 1899 1821 | 1841 1894 1949 18.70| 1878 1930 19.86 19.06| 19.06 19.56 20.12 19.32
60 | 1497 1556 1596 1531| 1554 1624 16.88 1596 16.10 1677 1742 16.49| 1653 17.17 17.82 16.88| 16.84 1746 18.12 17.17
65 | 1251 1290 13.14 12.72| 13.08 1394 1458 13.61| 13.65 1448 1524 14.14| 1409 1487 15.64 1453 | 1442 1517 1594 14.83
70 | 10.13 10.08 10.19 10.02| 10.65 11.50 12.00 11.16| 11.19 12.12 13.03 11.70| 11.61 1249 1340 12.08| 11.93 12.77 13.68 1236
75 796 763 767 7.63 841 885 915 8.65 887 973 1069 924 924 1006 11.11  9.57 9.53 1031 1137 9.84
80 6.11 569 569 569 6.46 641 655 635 682 739 821 689 712 768 885 717 736 789 9.07 739
85 461 423 423 423 486 454 459 454 513 519 576 4.89 535 550 672 5.10 553 567 691 527
90 346 312 312 3.2 363 329 329 329 380 352 383 346 395 377 481 360] 407 388 505 372

Basis A is 90% of PML92 with the “92” Series adjustment factors applied




Appendix C3 — Male annuity rates based on the PML92 table at 5%, with the following mortality improvement factors

applied.

U=1992 U=2000 U=2010 U=2020 U=2030

Med Long Short Med Long Short Med Long Short Med Long Short Med Long Short
Age | Basis A Cohort Cohort Cohort| Basis A Cohort Cohort Cohort| Basis A Cohort Cohort Cohort| Basis A Cohort Cohort Cohort| Basis A Cohort Cohort Cohort
50 15.08 1530 1551 15.20 1536 1558 1579 15.48 15.62 1584 16.05 15.74 1580 16.02 1624 15.92 1594 16.15 16.37 16.05
55 13.74 14.05 14.30 13.92 14.08 1440 14.67 14.27 1441 1472 15.00 14.59 14.65 1495 1523 14.82 14.83 1512 1540 14.99
60 12.17 1254 12.76 12.39 12.57 13.02 13.38 12.86 1296 1339 13.75 13.22 1325 13.66 14.02 13.49 13.47 13.86 14.22 13.69
65 10.46 10.72 10.86 10.60 10.88 11.49 11.88 11.28 11.30 11.88 1236 11.66 11.62 12.17 12.64 11.95 11.86 12.38 12.85 12.16
70 8.69 865 872 8.6l 9.10 9.75 10.08 9.52 9.52 1023 10.85 9.94 9.84 1051 11.12 1022 10.09 10.72 11.33 10.44
75 701 674 677 6.74 737 774 794 7.58 7.74 845 9.15 8.07 8.04 871 948 833 827 891 9.67 854
80 549 514 514 5.14 579 576 587 571 6.09 659 723 6.17 634 683 1775 641 654 7.00 792 6.9
85 423 389 389 3.89 444 417 421 417 4.67 474 521 448 486 501 6.02 4.66 502 516 6.19 481
90 322 292 292 292 337 3.06 3.06 3.06 352 328 355 322 366 350 441 335 376 360 4.62 346

Basis A is 90% of PML92 with the “92” Series adjustment factors applied

Appendix C4 — New basis male annuity rates as a percentage of annuity rates calculated on 90% of PML92 for the year of use

shown - 0%
U=1992 U=2000 U=2010 U=2020 U=2030
Med Long Short Med Long Short Med Long Short Med Long Short Med Long Short
Age Cohort  Cohort  Cohort | Cohort  Cohort  Cohort | Cohort  Cohort  Cohort | Cohort  Cohort  Cohort | Cohort  Cohort  Cohort
50 104% 109% 102% 104% 109% 102% 104% 108% 102% 103% 108% 102% 103% 108% 101%
55 105% 110% 103% 105% 110% 102% 104% 110% 102% 104% 110% 102% 104% 110% 102%
60 106% 111% 103% 106% 113% 103% 106% 113% 103% 105% 112% 103% 105% 112% 102%
65 104% 108% 102% 108% 116% 105% 108% 116% 104% 107% 116% 104% 107% 115% 103%
70 100% 101% 99% 109% 117% 105% 110% 121% 105% 109% 120% 104% 108% 119% 104%
75 95% 96% 95% 106% 111% 103% 111% 125% 104% 110% 125% 103% 109% 124% 103%
80 92% 92% 92% 99% 102% 98% 109% 124% 100% 108% 128% 100% 107% 127% 100%
85 91% 91% 91% 93% 94% 92% 101% 114% 94% 103% 129% 95% 102% 128% 95%
90 90% 89% 90% 90% 90% 90% 92% 101% 90% 95% 124% 90% 95% 126% 91%




Appendix CS — New basis male annuity rates as a percentage of annuity rates calculated on 90% of PML92 for the year of use
shown - 3%

U=1992 U=2000 U=2010 U=2020 U=2030
Med Long Short Med Long Short Med Long Short Med Long Short Med Long Short
Age Cohort  Cohort  Cohort | Cohort  Cohort  Cohort | Cohort  Cohort  Cohort | Cohort  Cohort  Cohort | Cohort  Cohort  Cohort
50 102% 105% 101% 102% 105% 101% 102% 104% 101% 102% 104% 101% 102% 104% 101%
55 103% 106% 102% 103% 106% 102% 103% 106% 102% 103% 106% 101% 103% 106% 101%
60 104% 107% 102% 105% 109% 103% 104% 108% 102% 104% 108% 102% 104% 108% 102%
65 103% 105% 102% 107% 112% 104% 106% 112% 104% 106% 111% 103% 105% 111% 103%
70 100% 101% 99% 108% 113% 105% 108% 116% 105% 108% 115% 104% 107% 115% 104%
75 96% 96% 96% 105% 109% 103% 110% 121% 104% 109% 120% 104% 108% 119% 103%
80 93% 93% 93% 99% 101% 98% 108% 120% 101% 108% 124% 101% 107% 123% 100%
85 92% 92% 92% 93% 94% 93% 101% 112% 95% 103% 126% 95% 103% 125% 95%
920 90% 90% 90% 91% 91% 91% 93% 101% 91% 95% 122% 91% 95% 124% 91%

Appendix C6 — New basis male annuity rates as a percentage of annuity rates calculated on 90% of PML92 for the year of use

shown - 5%
U=1992 U=2000 U=2010 U=2020 U=2030
Med Long Short Med Long Short Med Long Short Med Long Short Med Long Short
Age Cohort  Cohort  Cohort | Cohort  Cohort  Cohort | Cohort  Cohort  Cohort | Cohort  Cohort  Cohort | Cohort  Cohort  Cohort
50 101% 103% 101% 101% 103% 101% 101% 103% 101% 101% 103% 101% 101% 103% 101%
55 102% 104% 101% 102% 104% 101% 102% 104% 101% 102% 104% 101% 102% 104% 101%
60 103% 105% 102% 104% 106% 102% 103% 106% 102% 103% 106% 102% 103% 106% 102%
65 102% 104% 101% 106% 109% 104% 105% 109% 103% 105% 109% 103% 104% 108% 103%
70 100% 100% 99% 107% 111% 105% 108% 114% 104% 107% 113% 104% 106% 112% 103%
75 96% 97% 96% 105% 108% 103% 109% 118% 104% 108% 118% 104% 108% 117% 103%
80 94% 94% 94% 99% 101% 99% 108% 119% 101% 108% 122% 101% 107% 121% 101%
85 92% 92% 92% 94% 95% 94% 101% 111% 96% 103% 124% 96% 103% 123% 96%
90 91% 91% 91% 91% 91% 91% 93% 101% 91% 96% 120% 92% 96% 123% 92%






