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Pension income in Germany
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Source: GDV
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Private annuities

Annuity boom since the early 90s:
Number of new business contracts per year (million)
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Private annuities

Annuity boom since the early 90s — in-force business:

Premium income (million €)
Endowments/
Unit Linked Annuities  Share annuities
1993 32,936 4,746 12.6%
2003 40,565 23,776 37.0%

Source: GDV
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Private annuities

Annuity products

Immediate annuities
Normally fully guaranteed with profit participation and guarantee period
Little importance of joint-lives and substandard annuities

Deferred annuities
Normally fully guaranteed with profit participation and capital option
Various forms of profit participation
No underwriting

Growing importance of unit-linked and “hybrid” annuities
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Private annuities

Deferred annuity, male insured person, age of entry 35, 30 years deferment
period, technical interest rate 2.75%, total net return 4.5%, guaranteed annuity
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Company pension schemes vs privateannuiti

Traditionally, company pension schemes use different tables than life insurance
companies for annuity business

Membership obligatory

Premiums paid by the employer

All risks arrangements (death, disability, longevity)
More homogeneous portfolio due to maximum amounts
No full premium / benefit guarantees

Employer’s obligation to pay additional premiums

However, many company pension schemes, particularly newly established
ones, tend to offer

Deferred compensation contracts (premiums paid by the employee)

On a facultative basis

With a focus on the longevity risk

So that the nature of the underlying risk gets much more similar to individual annuities.
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Mortality tables for annuity business

Mortality tables for a fixed calendar year, e.g. q(x) = q(x, 2005), do not
reflect the mortality improvement trend.

This is why it has become standard international practice to use
generation mortality tables for annuity business

q(X, gen+ x) = e " Hoerxba) gy hace)
or equivalently

q(x,t) = e FHEP) gy hage)

Sometimes generation tables have been approximated by age
adjustments.
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Mortality tables for annuity business

Rueff 1955

Mortality improvements derived from German population tables (1880 to
1950)

Resulting generation tables approximated by age adjustment

Difference between population and insured lives level derived from one
company'’s portfolio

Application of the table eventually led to mortality losses in annuity business
DAV 1987 R
Similar approach based on German population tables (1900 to 1980)

Lack of data — difference between population and insured lives assumed to
be 20%

Mortality improvements underestimated, data material available later on also
showed bigger difference between population and insured lives
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Mortality tables for annuity business

DAV 1994 R

DAV 2004 R - Tokyo, 5 April 2005

DAV 1994 R

2000

DAV 2004 R - Tokyo, 5 April 2005

Safety margins were applied

All tables used for pricing and valuation.

1870

Difference between insured lives and population derived from actual
experience data

1987

This factor is applied on a population table that was extrapolated to the year
2000 using the short-term improvement trend.

For the years 2000+, the improvement trend was derived from German
population tables from the years (1870 to 1987) plus an additional factor

2000

22




Previous table's trend assumption does not Iook

like a best estimate... i
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What has changed for men?
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What has changed for women?
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Previous table's base table not too bad"after 5

Insured mortality (amounts) relative to the population mortality
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Base table DAV 2004 R — Observation material ‘

on insured mortality

For the observation period from 1995 to 2002 Munich Re and Gen Re were
able to examine the following volume of data provided by more than 20 primary
insurers with specification of the policy year and the insured annuity:

1.45 million years of exposure in the annuity payment period with 33,456
deaths

12.2 million years of exposure in the deferred period with 31,044 deaths
4.5%
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Base table — pitfalls in portfolio data

In most cases, portfolio data will be the best data source but the data
has to be thoroughly checked

Diversity of data formats

Age misreporting

Mis-coding of deaths

Double-reporting of deaths

Data bias due to IT problems

Missing deaths
Completeness of data at the end of a calendar year
Guarantee periods

Joint lives policies
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Base table - data material

UK male life expectancy at birth by socio-economic group
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Source: Longitudinal Study, UK Office for National Statistics
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Base table DAV 2004 R — Variation by annuity W

amount 4
Observed influence of annuity level on the mortality rate in the
benefit payment period
Annual annuity in Euro | Men Women
0-600 117% 111%
601 — 1200 110% 105%
1201 - 2000 101% 99%
2001 - 3500 90% 88%
3501 - 6000 89% 91%
> 6000 86% 91%
Aggregate 100% 100%
DAV 2004 R - Tokyo, 5 April 2005 39
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Base table DAV 2004 R — Variation by annuity ‘?

amount r

Different mortality rates for different annuity amounts will not work in
practice.

Alternatively, mortality rates in the base table of DAV 2004 R are
always weighted by the level of annuity, i.e. using

Tx't, the sum of annual annuities of the deceased in the observation material
who died in year t and at age x

Lx't, the exposure of the insureds living in year t at age x in the observation
material weighted by annuity levels

Sufficient if the actual portfolio structure is similar to the observation
material

Companies focusing on the upper end of the market may need
additional adjustments

DAV 2004 R - Tokyo, 5 April 2005 41
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Base table DAV 2004 R — Self-selection

Self-selection of insureds in the benefit payment period
80%
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45%/
40%

0 Men
H Women

1 2 3 4 5 6+

Selection year
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Base table DAV 2004 R — Alternative tables

The following periodic tables were derived from the observation
material for the year 1999:

a selection table for the annuity payment period with selection factors for the
first five years

an aggregate table for the deferred period and the annuity payment period
without explicit use of selection factors. The aggregate table at the same time
constitutes an appropriate table for the deferred period in conjunction with the
selection table for the annuity payment period.

For the typical benefit commencement age 65 there is not much
difference between the selection and the aggregate table.

Companies specialising in exceptionally young or old benefit
commencement ages may need adjustments
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Base table DAV 2004 R — Selection factors for W

the selection table o

Determination of the ultimate mortality and of the selection factors for
the selection table

f1_ 151995260 Y 67.1% (men)
2002 99
aw > 2d L, 71.3% (women)
ZT 6 11995 X=60
Xt
gy (unadjusted ) = =%
P
Xt
t=1995 25: 22:.02 i-l—s
Xt
Unadijusted reference fro-_spumsit  87.6% (men)
mortality (ultimate) 33> g L5, 79.8% (women)
$=2 t=1995 x=60
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Base table DAV 2004 R — Ultimate mortality for‘

the selection table 4
Since little observation material is available for ages under 65 with respect to
policies that are in at least the sixth year of annuity payment, the ultimate
mortality rates for the age range 60 to 99 of the selection table are calculated
with reference to the entire observation material. For this purpose, the data for
the first five years is transformed into ultimate data using the calculated
selection factors.

6 2002
> 2T
q;d (unadj USted) = 2002 = tzwis 2002 2002
fro L+ 25 >+ DL,
21995 =2 t-1995 121995

The unadjusted mortality rates are smoothed using the Whittaker-Henderson
Method.

For ages less than 60 the mortality rates are extrapolated with the aid of the
population mortality for the year 1999:

AR o {66.6% for men

o} = Q%o -
x — “x,1999 ~ pop  Mx,1999 0
60,1609 85.2% for women
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Base table DAV 2004 R — Extrapolation for the W

highest ages 4

Insured lives data insufficient
No population data available
Following the method in [TKV], we examine six approaches

Fit all six models to the actual mortality rates at ages 85 to 95

Assess accuracy of the models at ages 96 to 99

[TKV] - Thatcher, Kannisto, Vaupel: The force of mortality at Ages 80 to 120
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Base table DAV 2004 R — Extrapolation for the ‘,

highest ages

Males

(Expected-actual) / Loglikelihood Chi-square

Expected deceased statistic
Model Value Rank Value Rank | Value | Rank
Gompertz 9.34% (7) -953.057 (7) 7.003| (7)
Quadratic -0.55% (2) -949.504 (2) 29| (2)
Heligman & Pollard | 7.29% (6) -951.557 (6) 4.075| (6)
Weibull 7.18% (5) -951.505 (5) 3.927| (5)
Kannisto with c=0 4.07% (4) -950.078 4) 1.166| (4)
Kannisto with c=0 0.07% (1 -949.490 (1) 11 (1)
Logistic -1.20% (3) -949.535 (3) 91 (3)
DAV 2004 R - Tokyo, 5 April 2005 58
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Base table DAV 2004 R — Extrapolation for the ‘,

highest ages

Females

(Expected-actual) / Loglikelihood Chi-square

Expected deceased statistic
Model Value Rank Value Rank | Value | Rank
Gompertz 13.02% (7) -1.462.744 (7) 17.364| (7)
Quadratic -1.00% (1) -1.453.831 (1) 120 (1)
Heligman & Pollard | 11.43% (6) - 1.460.436 (6) 12.950| (6)
Weibull 10.98% (5) -1.459.898 (5) 11.916| (5)
Kannisto with c=0 9.15% (4) - 1.457.819 (4) 7.913| 4)
Kannisto with c=0 1.57% (2) -1.453.879 (2) 214 (2)
Logistic 2.52% (3) - 1.454.067 (3) 587| (3)
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Base table DAV 2004 R — Extrapolation for the ‘?

highest ages

Logistic, Kannisto (c+0) and Quadratic model produce the best results
Quadratic model disregarded because of decreasing mortality rates

Logistic and Kannisto model compared with mortality rates from Japan

Males Females

x=105 = X=109 x=105 X=109

Japanese 46.1% 522% @ 41.9% 49.6%
population

Logistic model 42.2% 50.0% @ 36.1% 43.8%
Kannisto model 40.9% 46.1% = 33.4% 38.3%

Logistic model used for extrapolation
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Kannisto
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46.1% | 522% @ 41.9% 49.6%

422% | 50.0% @ 36.1% 43.8%
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Base table DAV 2004 R — Derivation of the

aggregate table

No distinction is made by selection year when calculating the
unadjusted mortality rates for the aggregate table:

6 2002

2 2T

g, (unadjusted ) = L1

6 2002

PIDI

s=1 t=1995

This calculation is performed separately for the observation material
with respect to the deferred period in the age range 20 to 70 and for the
observation material with respect to the annuity payment period in the
age range 60 to 99. Once the unadjusted values have been smoothed,
the two tables are combined at age 65 (up to 64 data for the deferred
period, above 64 data for the annuity payment period).

DAV 2004 R - Tokyo, 5 April 2005 59

DAV 2004 R -

6 2002

S

22T
)_ s=1 t=1995
~ 6 2002

> 2L

s=1 t=1995

20 70 60 99

DAV 2004 R - Tokyo, 5 April 2005 60



‘?

DAV 2004 R - Statistical fluctuation deduction

The target figure in the measurement of the statistical fluctuation reduction
relative to the 95% safety level is the policy reserve released at death:

P(ZTXVX 2 Z (qx - SZ)L:\(AVX) =l-«

A non-age-dependent, relative fluctuation reduction is determined, since in this
way the safety level actually achieved is relatively independent of the age
structure of the portfolio in question:

S =S"-0,
The calculation uses a model portfolio of 200,000 insureds geared to the

observation material. The calculation is performed on the basis of the periodic
mortality for 1999.

The fluctuation reduction is 6.26% for men and 7.22% for women.
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PO TV, 2> (q,-s)LYV,) =1-«

S =S" -0

20
1999

6.26% 7.22%
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DAV 2004 R — Margin for level parameter risk =

For the remaining risks of error such as

Differences in the portfolio and selection structure between derivation
and application of the table

Margin of error in the selection factors
Differences in the mortality level at various companies
Structural changes in new business

Statistical fluctuations in the observation material

a flat 10% margin is applied.
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Trend assumption DAV 2004 R - Models
considered for mortality projections

Traditional model (age-dependent)

QX,Hl - eXp(—F(X))
X,t

Cohort model (dependent on year of birth)

Sant = exp(-G(t +1-x))
X, t

Synthetic model (dependent on age and year of birth)

%t~ oip(-F () G(t+1-%)

Lee-Carter Model
In(q,,)=a,+b, -k +e,

DAV 2004 R - Tokyo, 5 April 2005
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( )
qX.t+l - eXp(_F(X))
qx,t
( )
St eyn(-G(t+1-x))
qx,t
( )

% = exp(~F () - G(t +1- X))
X,t

Lee-Carter
In(qx,t)= a‘x +bx kt +ex,t
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Trend assumption DAV 2004 R — Choice of a "

model

From a statistical standpoint, the 32 abbreviated mortality tables of the
Federal Statistical Office for 1966/68 to 1997/99 can best be
approximated with the synthetic model (Likelihood Ratio Test).

The use of the synthetic model for the mortality projection would,
however, mean that the mortality rate of 89-year-old men in 2050 is only
half that of women.

In the synthetic model, the components of the mortality improvement
interact for different combinations of age and year of birth in the future
than was the case in the past. Particularly with regard to men: large,
age-dependent mortality improvements for high ages and later cohorts

The estimates of the cohort model are based on increasingly fewer
observation periods for years of birth from 1970 onwards. The
traditional model is therefore used. The Lee-Carter Model would
produce a similar mortality trend.
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Trend assumption DAV 2004 R — Data'basis

German insured lives data insufficient

Population tables 1971/73 to 1998/00 for the former federal territory

Influenza epidemic of 1969/70 not included

Convergence of mortality rates in Western and Eastern Germany

Development from 1992 to 1998

Males Females

Mortality improvements Mortality rates |Mortality improvements Mortality rates
Age East West East/West East West East/West
50-59 27% 12% 117% 27% 6% 97%
60-69 21% 13% 115% 25% 13% 111%
70-79 20% 1% 109% 24% 12% 114%
80-89 16% 10% 109% 19% 10% 109%

DAV 2004 R - Tokyo, 5 April 2005

DAV 2004 R -

1971/73 1998/00

1969/70
1992 1998
/ /
50-59 27% 12% 17% 27% 6% 97%
60-69 21% 13% 115% 25% 13% 111%
70-79 20% 1% 109% 24% 12% 114%
80-89 16% 10% 109% 19% 10% 109%
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Trend assumption DAV 2004 R — First step

Starting point is the smoothed medium-term trend, which for men is
increased by a loading of 0.3% on the level of the short-term trend. In
the case of women, the levels of the short-term and medium-term trend

are comparable.

Average annual mortality improvement in the 60 to 89 age range:

Men Women

Short-term trend 1989/91 — 1998/00 1.97% 2.00%
Medium-term trend 1971/73 — 1998/00 1.67% 2.05%
Long-term trend 1871/80 — 1998/00 0.62% 1.04%

DAV 2004 R - Tokyo, 5 April 2005
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Trend assumption DAV 2004 R — Insured loadin®

The trend in the mortality improvement is stronger in higher
socioeconomic groups:

Switzerland: Improvement for 70-year-old men 1.33% in the population,
2.41% for annuitants in life insurance

Observation material 1995 to 2002 from Munich Re and Gen Re also points
to a stronger trend among holders of private annuity insurance

Annual mortality improvement in the German statutory pension insurance
scheme in the period 1986 to 2002:

All Employees' pension insurance
Men 1.53% 1.76%
Women 1.58% 1.72%

The insured loading is therefore defined as a 0.2% mortality improvement.
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Trend assumption DAV 2004 R — Loadings

Loading for the model risk by omitting any assumption of trend damping
(unlike Austria and the UK)

Loading for the risk of change 0.25% on an additive basis for all ages
Hedging against temporary trend accelerations

Stress scenarios defined by a trend increase of 50% for a period of 10
years

For the model portfolio resulting average increase in reserves is about 2%

The risk of change margin of an additional 0.25% mortality improvement
also results in an approximate 2% increase in reserves

Stronger effect at high ages
No further loadings

DAV 2004 R - Tokyo, 5 April 2005 7
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Trend assumption DAV 2004 R — Overview mer
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Trend assumption DAV 2004 R — Overview
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Overview

Backward glance at DAV 1994 R
The table DAV 2004 R
Mortality trend

Basic table
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DAV 2004R
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Comparison of mortality rates and life

expectancies

Mortality rates for an annuity starting at age 65 in 2005 according
to the new table DAV 2004 R in relation to the older tables - males
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Comparison of mortality rates and life

expectancies

Mortality rates for an annuity starting at age 65 in 2005 according to
the new table DAV 2004 R in relation to the older tables - females

T
\ //‘/“‘_‘

80%
70% —
60% S

50% - 1
40% -

30% /’v—"‘—""—‘
20% —

10%
0% T T T
65 75 85 95
——Rueff 1955 DAV 1987 R —— DAV 1994 R DAV 2004 R

Remaining life
expectancy 12.4 20.6 24.6 27.6

DAV 2004 R - Tokyo, 5 April 2005 87

2005 65 DAV 2004 R

100% - = o
90% \\‘*‘\‘
80%
o \\\ /— ,/_H

60%

50% —

40% -

0% /‘/,,o—"""_‘
20%
—— M/

10%

0% T T T
65 75 85 95

——Rueff 1955 DAV 1987 R ——DAV 1994 R DAV 2004 R
12.4 20.6 24.6 27.6

DAV 2004 R - Tokyo, 5 April 2005 88



Comparison of net premiums — deferred
annuities

‘,

Introduction of DAV 2004 R causes a premium increase of about 10% to
20% depending on the age and the gender

Past and future development of premiums for a 35-year-old with beginning of
the benefit payment period at age 65

Total premium increase Annualised premium increase
on 2.75% interest on 2.75% interest
actual rate basis actual rate basis
male female male female male female male female
1960 - 1990 DAV 1987 R 48.6% 74.9% 69.8%  102.0% 1.3% 1.9% 1.8% 2.4%
1990 - 1995 DAV 1994 R 20.9% 4.6% 41.3% 22.6% 3.9% 0.9% 7.2% 4.2%
1995 - 2000 23.2% 27.0% 0.0% 2.4% 4.3% 4.9% 0.0% 0.5%
2000 - 2005 DAV 2004 R 40.9% 27.8% 22.5% 10.3% 71% 5.0% 4.1% 2.0%
2005 - 2010 2.4% 1.8% 2.4% 1.8% 0.5% 0.4% 0.5% 0.4%
2010 - 2015 2.2% 1.7% 2.2% 1.7% 0.4% 0.3% 0.4% 0.3%
1990-2005 109.8% 69.9% 73.1% 38.5% 5.1% 3.6% 3.7% 2.2%

DAV 2004 R - Tokyo, 5 April 2005

Premium increase less drastic if profit participation is taken into account. On
a 5% net return basis, the 1990 to 2005 annualized premium increase is
3.1% for males and 1.7% for females, respectively.

DAV 2004 R - Tokyo, 5 April 2005

DAV 2004 R 10 20%
65 35
2.75% 2.75%
1960 - 1990 DAV 1987 R 486%  74.9%| 69.8%  102.0% 1.3% 1.9% 1.8% 2.4%
1990 - 1995 DAV 1994 R 20.9% 46% 413%  226% 3.9% 0.9% 7.2% 4.2%
1995 - 2000 232%  27.0% 0.0% 2.4% 4.3% 4.9% 0.0% 0.5%
2000 - 2005 DAV 2004 R 40.9%  27.8%| 225%  10.3% 7.1% 5.0% 4.1% 2.0%
2005 - 2010 2.4% 1.8% 2.4% 1.8% 0.5% 0.4% 0.5% 0.4%
2010 - 2015 2.2% 1.7% 2.2% 1.7% 04% 0.3% 0.4% 0.3%
1990-2005 109.8%  69.9%| 731%  385% 51% 3.6% 37% 2.2%
5%
1990 2005 3.1% 1.7%




Comparison of net premiums — immediate

annuities

‘,

Introduction of DAV 2004 R causes a premium increase of about 5% to 10%
depending on the age and the gender

Past and future development of premiums for a 65-year-old

Total premium increase Annualised premium increase
on 2.75% interest on 2.75% interest
actual rate basis actual rate basis
male female male female male female male female
1960 - 1990 DAV 1987 R 15.0% 37.2% 19.8% 44.6% 0.5% 1.1% 0.6% 1.2%
1990 - 1995 DAV 1994 R 18.2% 4.8% 25.4% 11.0% 3.4% 0.9% 4.6% 2.1%
1995 - 2000 10.1% 10.5% 3.0% 2.8% 1.9% 2.0% 0.6% 0.6%
2000 - 2005 DAV 2004 R 17.2% 16.6% 11.6% 10.5% 3.2% 3.1% 2.2% 2.0%!
2005 - 2010 2.9% 2.3% 2.9% 2.3% 0.6% 0.4% 0.6% 0.4%
2010 - 2015 2.7% 2.1% 2.7% 2.1% 0.5% 0.4% 0.5% 0.4%
1990-2005 52.5% 35.1% 44.1% 26.1% 2.9% 2.0% 2.5% 1.6%

Premium increase less drastic if profit participation is taken into account. On
a 5% net return basis, the 1990 to 2005 annualized premium increase is
2.0% for males and 1.2% for females, respectively.

DAV 2004 R - Tokyo, 5 April 2005

DAV 2004 R 10%
65
2.75% 2.75%
1960 - 1990 DAV 1987 R 15.0%  37.2%| 19.8%  44.6% 0.5% 1.1% 0.6% 12%
1990 - 1995 DAV 1994 R 18.2% 48%| 254%  11.0% 3.4% 0.9% 4.6% 2.1%
1995 - 2000 101%  10.5% 3.0% 2.8% 1.9% 2.0% 0.6% 0.6%
2000 - 2005 DAV 2004 R 172%  16.6%| 11.6%  10.5% 3.2% 3.1% 2.2% 2.0%
2005 - 2010 2.9% 2.3% 2.9% 2.3% 0.6% 0.4% 0.6% 0.4%
2010 - 2015 2.7% 2.1% 2.7% 2.1% 0.5% 0.4% 0.5% 0.4%
1990-2005 52.5%  351%| 44.1%  26.1% 2.9% 2.0% 2.5% 1.6%
5%
1990 2005 2.0% 1.2%
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The re-valuation of the business in-force

Re-valuation of the business in-force necessary because of the new
table (like in 1995)

Variant of DAV 2004 R called DAV 2004 R-in-force used for the re-
valuation on 31 Dec 2004

No margin for level parameter risk
Lighter trend assumption
Between 2004 and 2024 gradual strengthening of the safety margins

Original technical interest rates can be maintained (no reduction to
current level of 2.75%)
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2004 12 31

2004 2024
2.75%
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The re-valuation of the business in-force

Re-valuation initially financed for the whole portfolio by
Loans from other lines of business (accounting series)
Companies’ equity

Pre-financing gradually amortised by the individual contracts
Creation of a separate account

Fed by parts of the annual and terminal bonuses until sum of existing
technical reserve and account is equal to the re-valuated reserve

Reimbursed to the policyholder in the case of surrender and exercise of
the capital option

Specifc process will depend among other things on the type of the profit
participation, on the tariff generation and on the terms and conditions
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The re-valuation of the business in-force

The actual financing needed depends on a number of factors such
as

Age and gender
Product parameters
Surrender rates

For the industry as a whole, it has been estimated that an amount of
about € 4 billion would be needed at the end of 2004.

Due to the re-valuation process, gradual additional strengthening will
be need in the years to come.

A switch to the safety margins proposed for 2024 would have
doubled the necessary amount.
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The re-valuation of the business in-force

The necessary strengthening amount as a percentage of the existing
reserve
Deferred period Benefit payment period Total
Males Females Total Males Females Total Males Females Total
no guarantee period 4.6% 0.7% 3.2% 3.1% 1.2% 2.3% 4.0% 1.0% 2.8%
guarantee period 10 years 4.2% 0.7% 2.9% 2.8% 1.2% 2.1% 3.6% 1.0% 2.6%
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4.6% 0.7% 3.2% 3.1% 1.2% 2.3% 4.0% 1.0% 2.8%
10 4.2% 0.7% 2.9% 2.8% 1.2% 2.1% 3.6% 1.0% 2.6%
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The re-valuation of the business in-force

However, if the industry had not introduced the table DAV 1994 R in
1995 but sticked with the previous table DAV 1987 R...

... we have roughly estimated that the required strengthening in 2004
due to the introduction of the new table would have been about 20%)!
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20%
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Conclusion

There remains considerable uncertainty about the valuation of
annuity business.

Certain product features can mitigate the longevity risk.

Special provisions in the terms and conditions could also be a
solution.

Constant monitoring of the development is crucial — if reaction comes
too late, the consequences can be disastrous.
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