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Data Basis, Models and Results in UK and Germany mﬁ
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4. Similarities and Differences between the Approaches in UK

and Germany

4 — 8 June 2018, www.ica2018.org



_'J']

- 73
1. Introduction [EE!i/E.!’TI
* Next to the discount rate longevity is an important parameter for the value of BERLIN 2018

pension obligations
= Mortality tables consist of two types of assumptions:

« current probabilities (for mortality, disability, leaving dependents, etc.) at a
certain date of time

« more important for materiality is the future development of mortality rates.

= According to different valuation purposes mortality tables may require different
data bases and different approaches for projections may be necessary.

» United Kingdom and Germany have a long tradition with company pensions
« In UK the standard financing vehicle are the pension funds, many of them with

no actuarial guarantee
Book reserve plans are rare in UK

« In Germany book reserve plans are important
until 2002 Pension funds had to guarantee their benefits
since 2002 guarantee required
Beginning of 2018, the defined contribution plan was introduced.
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2. Mortality Tables for Pensions in UK 73"1]
Data Basis for Population, Pensioners and Annuity Mortality Tables m!
BERLIN 2018
Office for National Statistics (ONS) Institute and Faculty of Actuaries’ mortality research

arm: The Continuous Mortality Investigation (CMI)
- Collects census data every 10 years;

- Deaths data collected each year; - The CMI has a long history of providing mortality and
- Produces national life tables annually; sickness rate tables for UK life insurers and pension
schemes;

- Based on mid-year population
estimates;
- For UK and its constituents;

- Vision: “To produce high-quality impartial analysis,
standard tables and models of mortality and morbidity
for long-term insurance products and pension scheme

- Also publishes deaths by cause and liabilities on behalf of subscribers and, in doing so, to
life expectancy by socio-economic further actuarial understanding”;
class. - Funded by subscriptions from users.

4 — 8 June 2018, www.ica2018.org
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Data Basis for Population, Pensioners and Annuity Mortality Tables
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BERLIN 2018

- Life insurers and consultancies
Committee provide data;
- Data validated by the CMI;
_ - Individual data subject to strict
Committee confidentiality;
Working parties, | - Regular reporting on experience;

e.g. HAMWP - Graduated tables produced;
- Aggregated data/results released to

f T T 1 . .
Income Mortality subscribers; o
. o And research on projections of future
Protection Projections .

experience.

CMI Structure:

4 — 8 June 2018, www.ica2018.org
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2. Mortality T i i 7N
: Yy ables fo:_' Pensions in UK A 'l'| .
History of Pensioner mortality tables

BERLIN 2018

09

- “S” series based on pensioner
experience;

- 990 UK pension scheme;

- 4.1 million pensioners;

- 67% of UK private sector
schemes;

- S2 covered 2004 — 2011;

- S3 tables due out imminently
and will cover 2009 — 2016;

- Tables also for ill health,
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2. Mortality Tables for Pensions in UK 7'311-.

Changes in national period life expectancy over time m
BERLIN 2018

Males, between 1980 to 1982 and 2014 to 2016

- 2014-2016, life

Years
S

y expectancy at

. birth:
- 79.2 yrs Males

. - 82.9 yrs Females
- Life expectancy

o has been rising

for many
. decades;
o | - Butrecently rate

5 1986 1989to 1991 1994 to 1996 1999 to 2001 2004 to 2006 2009 to 2011 2014 to 2016
1984 to 1986 1989 to 1991 1994 to 1996 1999 to 2001 2004 to 2006 2009 to 2011 2014 to 2016

of rise slowed
—_— K England = Wales Scotland = Northern Ireland .
— UK England == Wales = Scotland = Northern Ireland conslde ra b Iy.

Source: Office for National Statistics
Source: Office for National Statistics
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2. Mortality Tables for Pensions in UK
Experience of changes over time

Standardised mortality rates, 2000 — 2017, males and females
2.00%

1.75%
“...SMRs for
males and females
in 2017 are 13%

: and 11% higher
1.25% - than would have
: been expected
; from extrapolating
1.00% the trends in 2000-
: 2011...”

1.50%

0 75 % T  pan T
2000 2005 2010 2015

— Males Females
Source: CMI Working Paper 105 Briefing Note
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BERLIN 2018

In England & Wales, SMRs
were 2.7% pa for males and
2.2% pa for females,
between 2000 — 2011;

Over the last six years, SMRs
have fallen to 0.5% pa for
males and 0.1% pa for
females.

Considerable debate over
the causes!

4 — 8 June 2018, www.ica2018.org
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2. Mortality Tables for Pensions in UK 73111
Experience of changes over time m!
BERLIN 2018

Standardised mortality rates, 1960 — 2017, E&W males (ages 50-89)

7%

6% o
e —= °
5% I
Trend 1961-1975

+0.7%
4% ( o per|year)

Trend 1975-2000

- (+1.8% per year) ",
’ e, Trend 2000-2011

e | (+0.8% per year)
2%

L L L 1990 2900 At 2020 Source: SIAS — Mortality Improvements Outlook
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However SAPS recent improvement rate experience has differed to that of the whole of

England & Wales.

Annual mortality improvement rates, males & females, aged 65-100

SAPS

(Amounts)

Difference
(Lives)

Difference
(Amounts)

2012 -1.5% *0.5% -0.6% +1.4%
2013 +0.4% +0.5% +2.4% +1.5%
2014 +3.68% +0.5% +5.2% +1.5%
2015 -4.5% +0.5% -1.3% +3.1%
Average -0.4% x0.2% +1.4% £1.0%

+0.3% +2.7%

+3.2% +3.0%

+5.3% +3.1%

-3.4% +5.5%

+1.4% £1.9%

+0.9% +1.4%

+2 1% +1.6%

+1.3% +1.6%

+3.3% +3.1%

+1.9% £1.0%

+1.8% +2. 8%
+2 8% +3.0%
+1.4% x3.1%
+1.1% +5.5%

+1.8% *¥1.9%
Source: CMI Working Paper 97
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Experience of changes over time by socio-economic class m!
BERLIN 2018
= We know that mortality rates vary by wealth / socio-economic class

» [t seems that so do improvement rates in mortality
Mortality improvement rates

Actual / Expected mortality rates by age and pension band, males " Male
+4%
210 - ®.......... °
—+—under £1,500 +3%, .
220 +— % -
200 1 ——£1,500-£3,000 @
+2% .
180 1 —a—£3000-£4,500 e
160 - Vel
140 1 —a—£4,500-£8,500 1% e
120 | e T~
£8,500-£13,000 Nil —
100 - .
——£13,000-£25,000
80 - —1%
60 - ——£25,000+ 2001-06  2006-11  2011-16
40 " —g=Al E&W - @ -Low Middle - @ - High

50-54 55-59 60-64 6569 70-74 75-79 80-84 8589 90-94

. Source: SIAS — Mortality Improvements Outlook
Source: CMI Working Paper 104
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Assumptions and Methods for Mortality Projections

_ ) _ _ BERLIN 2018
CMI Projections Model - High level overview
Estimate current : Estimate ‘long term’
. <« Stitch together » > : g
improvements improvements
Uncertain More uncertain Guess (educated)
In the short-term, the best guide The forces driving mortality change are
to the likely pace of mortality themselves subject to change over time.
improvement is the most recently Inform assumption choice less by analysis,
observed experience. more by subjective judgement.

4 - 8 June 2018, www.ica2018.0rg
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2. Mortality Tables for Pensions in UK 7311-.
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Assumptions and Methods for Mortality Projections m
BERLIN 2018

= Current (ONS) rates of changes in mortality blend over time from initial rates into a ‘long term’ rate
of change, which is specified by the user.

* (Long term rate is assumed to taper to zero between the ages 85 and 110).

Chart 3A: Initial mortality improvements and Chart 3B: Initial mortality improvements and
Initial mortality improvements in 2017  components (male) components (female)
3% 3%
2% 2%
1% 1%
0% \ \ 0%
-1% N/ V -1%
-2% -2%
20 40 60 80 100 20 40 60 80 100
Source: CMI Working Paper 105 .
s A\ ()@ = Period Cohort == Total e A ()@ === Period Cohort == Total

4 — 8 June 2018, www.ica2018.org
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2. Mortality Tables for Pensions in UK 73"1]
Assumptions and Methods for Mortality Projections m!
BERLIN 2018

Optional “Advanced” Parameters:

= Alternative initial rates of improvement

= Period smoothing parameter

= Pattern of convergence or proportion remaining at mid-point
= Speed of convergence

= Constant addition

4 — 8 June 2018, www.ica2018.org
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3. Mortali?y Tables_; for Pensipns in qermany 7"i'\1'|
Data Basis for Pension and Annuity Mortality Tables m!
BERLIN 2018
Population Statistics (Destatis) Social Security System (DRV) Reramarsichrun
» Census after a long time: * nearly all Beneficiaries of Company Pensions are Member
_ 1986/1988 ;?ZGHSUSeon in the Social Security System (only a few Exceptions: Self-

_ Zensus 2011 employed, Professionals, Civil Servants)

= in between only Micro Census (Estimation) = Population of SSS Pensioners, Pension newly awarded,

] ) ) o Pension Lapse
= due to the Micro Census increasing deviation between

Estimation and Population * Insured Persons, Disability Pensioners, Old-Age Pensioners,
Widows/Widowers

= separately for West— and East-Germany

> For the Valuation of Pension Obligation the Data of SSS comply

| 2 With Census 2011 is a stable and reliable Basis on Hand . i
with the Requirements best

Additional Statistics/Investigations:

Pension Funds, Life-Insurance Industry and Professional Systems (Doctors, Lawyers, etc.)

4 — 8 June 2018, www.ica2018.org
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Data Basis for Pension and Annuity Mortality Tables m!
BERLIN 2018

Mortality Rates of Different Populations

Mortality Rates in 2011 Age 65 to 99 Men Mortality Rates in 2011 Age 65 to 99 Women

60 65 70 75 80 85 90 95

02 / 02

0,02 0,02

0,002 0,002
——Destatis West =——Social Sec. Syst. ==DAV 2014 R (2. Ord.) =——Heubeck 2005G Profess. ——Destatis West =—Social Sec. Syst. =—=DAV 2014 R (2. Ord.) =——Heubeck 2005G Profess.
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3. Mortality Tables for Pensions in Germany 73"1]
Experience of changes over time mﬁ
BERLIN 2018
85
Population Statistics (Destatis) LIfE [EXPEERERc) 25 2
. Regional Differences in Life Expectancy ' 80

frauen qeue 809!

between West and East Germany

. In 1992 (2 years after Reunion) the
Difference at Age 60 was

= 3 Years for Men

75

70
= 2.5 Years for Women

. Today the Difference has

= decreased to 0.7 Years for Men

= ceased to exist for Women %
0
M N O NN 0N © = N M O 0N VU NSNS 0 OO ©O =" N MM 0NV
A OO OO O O OO OO © © © O 0 O ©0 O OO0 O ™M ™ ™ = - - -
XD QRNSN NS S S S L L S e 8 8 ¥ d g o d
- N M T N VU N0 N ©O "N M N YU NN ©O = NS
A OO OO OO OO OO OO OO OO © O ©O O O O © © O O ™= W = - 9w
A OO O O 0O 0O O 60O 0O © © O O © ©0 © © ©O ©O © ©o ©o o ©
™ e o e o = = = = NN NN NN NN NN NN N NN
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Experience of changes over time mL- =8
BERLIN 2018

Population Statistics (Destatis) 9% Future Life Expectancy at Age 60

= The ,Speed" of Life Expectancy's Increase = Women & Men

has fallen a little bit 85

82,7
83,7
84,5
85,0
85,1
85,2
85,2
85,3

© :‘ ol = B e [~ e
. . - B A EHE B
= But still an increase to be observed e ok fom - B .
i 50 2 g R B g N=lzhs
= The Spread of Life Expectancy seems to . o Rem B AHENHE -
widen ey KR

74,2
74,6

74,2
73,2

73,1

75

72,7
72,1
73,1
72,4
73,6
72,8

= Migration may have an Influence

= Socio-Economic aspects become more 70
important (in Professional Systems an
Increase of Life Expectancy within 11 years
for Men +3.4 years and for Women 2.2
years have been observed)

65

> o O W a0 o D ® W A D P D D P
'\"'\% ‘b& \00“’&\» '@\N '1,"‘\"’ "?‘\o’ v‘?’\c’ @\b bb‘\b @\« '\"‘\'\ *\‘xb %"‘\% %‘3\% q"‘\Q \"'QQ \'\90@‘3\\’ e"‘"o N
s““&"@a”@@@@»‘”s @»‘”@x"’e'@'@@&'&c‘*m\@ DA AP

)
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3. Mortality Tables for Pensions in Germany 7311-.

Population Model

ICA CIA g

BERLIN 2018

Population Model for Pension Obligations

= All Possibilities that may occur shall be accounted for

= Every “Path” has to be evaluated by the Probability and the
possible Benefit to be paid
= For Example the Probabilities for an Active to

= change the Employer
= becoming disabled
= to die
are stochastically dependent

= The Probability for an internal Active to leave a widow at the
end of the year is calculated as

R 1j ig 1qg2 1-g"
a2 +| 1 +8§, zlx Z?Xi +§ . zqaz —[-h, - 1qu(vx)
1-3(q2 +i, ) J1-1a, 1-3(q2 +i, ) 1-1q¥,

4 — 8 June 2018, www.ica2018.org
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Dependence of Region and social or economic Status m!
BERLIN 2018
Social Security Statistics (DRV)

Life Expectancies (LE) at Age 65 depending on the
Amount of Pension (10 Deciles)

Population Statistics (Destatis)

Regional Differences between the Bundeslander
Male: 20.5 - 22.5 Female: 24.6 - 25.9

Germany's Population: Life Expectancies at Age 60 for different "Bundeslander” ® . FO r th e 2 | owest
hringen | " — . :
schleswig-Holstein [T D.eCI les LE is
Sachsen-Anhalt - hlg her than fOF
Sachsen DeCI|e 3

Saarland

Rheinland-pfalz

!

Nordrhein-Westfalen

Niedersachsen

s |

Hamburg

Brandenburg

Berlin

Bayern
Baden-Wiirttemberg

20 22

:

ferners Lebenserwartung e(65)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

= For all other
Deciles LE is
increasing with

Kalenderjahre

#wn Dpzill === =Dgzil2 ==~X==Dezl] ==pm=Dezi4 =—B==Dezl5 = = =Dezld

e D17

== Dezlf =—dr=—Dezl|9 == Dezl( =——2zlle

the Pension

Source:

Dr. Rembrandt Scholz / Anne
Schulz: Zum Trend der
differentiellen Sterblichkeit der
Rentner in Deutschland
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3. Mortality Tables for Pensions in Germany 11-.

Assumptions and Methods for Mortality Projections

Requirements for Projections

= Adequate Population (Size, Type,
Represantativeness)

= Influence of Time
Mortality: yes, Disability: questionable

= Sufficient Observations in the Past

= Accounting for possible Changes in the Future
= Back-Testing

Methods

= Traditional Method, Cohort Method, Lee-Carter

= Lee-Carter shows Results very similar to
Traditional Method
= Traditional Method used in Germany

4%

o

BERLIN 2018

Annual Decrease of Mortality Women

3%

2% A

1%

0% 1 1 1

4%

a9

2%

1%

0% f f f

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

—DAV 2004 R
—Heubeck RT2005 G short

—DRV West 1996 - 2016
Heubeck RT2005 G long

—Destatis 2013/2015 to 1986/1988
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3. Mortality Tables for Pensions in Germany 11-.

Deduction of Unisex Tables

Unisex Tables in Pensions?

European Court of Justice (ECJ) 01/03/2011 (C-
236/09): Premium for Insurance Coverage have to be
the same for Men and Women

(Formally) this Jurisdiction does not concern Pensions

But there are some Issues with Pension Rights
Adjustments on Divorce and Portability of Pensions

Some Pensionfunds want to compete with Life
Insurance (Direct Insurance) and offer Unisex Tariffs as
well

Deferred Compensation without Unisex Tables ?

Unisex Tables for Reservation too ?

o

BERLIN 2018

Actuarial Issues

What is the right Proportion between Men and
Women ?
Introduction of Unisex Tables in Pension complicate:

= Same Book Reserve as for Bi-Sex Tables seem rational
but difficult to achieve

= Influence of Premiums on the Proportion of M/W
= Security Loadings vs. Competitiveness

Approaches in Germany (DAV)
= Aggregation of Bi-Sex Tables
= Company-specific Proportions

= "“Safe Side”

No Recommendation of DAV due to Competition Laws

4 — 8 June 2018, www.ica2018.org
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BERLIN 2018
 DataBases | UK | Germany
Projections Model

Projections acc. to traditional Model (i.e. depending on the age Depends on age, X

but not on Year of Birth ?2?) period and cohort
ONS X
cMmI
n/a X
periodic generational
Yes X
Approx. 6 years > 4 Years

Months

M: 1.4 W: 0.8 Months ~ M: 0.7 W: 0.7 Months
minor minor
I
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