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Overview

= Model design

= Results
= Qutlook
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Saving plan with risk redistribution among
generations

Assets Liabilities
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D <i Portfolio
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T » Saving accounts
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Questions

= [srisk sharing among generations possible?
= |f SO — can one measure “welfare” effects?

= What is the best way of risk sharing among generations?

Literature (among others)

= Christian Gollier: Intergenerational risk sharing and risk taking of a pension
fund (J. of Public Economics, June 2008)

= Peter Lgchte Jgrgensen: Lognormal Approximation of Complex Path-
dependent Pension Scheme Payoffs (European J. of Finance, Vol.13, 2007).

= Peter Albrecht: Die Kapitalanlageperformance der deutschen
Lebensversicherer 1980-2007, Mannheimer Manuskripte 07/2008.
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Capital market

Portfolio:
Assets
t
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Asset participation

Saving accounts: Liabilities
t
V. =V, .exp[j 1, dS) Reserve Rt
0
(log-)reserve ratio: Saving accounts
5 n . (distributed
—Inl =X = —Inl 1= |~ assets)
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Asset-LiabiIity-Management
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Constant mix strategy

forall te[0.T] o, =0, (const) |1, i=4a(0)+O( 2 ~Puge)

nt a
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Constant mix strategy

forallte [O;T] O, =0, (ConSt') T ::/U(O-o)"' 0(10t _ptarget)

P _ptarget :exp(—Ht)(po _ptarget + Oy j eXp(—HS) dwsj

[0, 1]

R =,u(00)—|—6’exp(—¢9t) Lo _ptarget + 0, j eXp(—QS) dwsj

[0, 1]

E (7,) =1(0) + 0eXp(=01)( £y ~ Praga ) —"—> p(0%,)

Var(nt):gaj(l—exp(—zet)) Lot >§a§
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risk-return profile

E(n,)=1(0,) +0exp(=01)( Py — Prager ) = 1(T,)

Var(n, ) =§a§ (1-exp(-261)) ~ gaj
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risk-return profile
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Solvency condition

Given a. >0, p .. >0 we stipulate: P (PT < Prin ) <a

—p_ . +exp(—oaT — _h
|::> GO S ptarget /Omln p( )(IOO ptarget) ~ 29 ptarget ,Omm
J 1—exp(—24T) u,
¢ 20
= . ptarget = P min “ . ,
c(0)=.26 strategic risk exposure
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risk-return profile (“optimal” risk exposure)
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ALM-Strategy
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ALM-Strategie |7 =40~ Pux)

1
u,—r

o, =

(E+p, = P =71,

/Otarget ~ Prin

u u

(24 a

Define: ==~ &= Et::exp(aWt—%az)

=) do,=-0(c,-6)dt+ac, dW,

t
Solution: o, =exp(—6t)E, [ao +¢9&I expE(Hu) du)
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ALM-Strategie

E(0,)=06+exp(-0t) (0, -6) —225 6
,1-exp(-(26-a)t)
20—-a°’

2
lim Var(o,)=6° 29a—a

t—o0

Var(c,)=c"a + Function (o, — &)

iff 20-a°>0
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ALM-Strategie
E(Ut)=ﬂ(5) +(I’ +§j(at —0)

1-exp(—(20-a’)t) _,

20—a?’

(ar+6)° ., . , aca(g)=1=?
lim Var( 7, ) = >g a7 0 iff 20-a”>0 0=

&° + Function (o, — &)
0

Var(n,)=(ar+6)*

-1
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risk-return profile (“optimal” risk exposure)
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Overview
= Model design

= Results
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= Qutlook
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Asset-Liability-Management = Stochastic control
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Value of the contract
Risk-neutral evaluation: EQ(eXp(—ﬁT)VT):?

Const-Mix-Strategy:

E 0 (eXp(—,l—lT)VT ) :Vo exp[(po _ptarget)(l_exp(_e-r)) i F(Q’JO’T):I

o, — 1oy _ g ro,—io; +io, exp(-0T)

0

F(0,0,,T)="
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Value of the contract

F(6,0,.T)

8% -
Assumptions :
™ 1r=0.2 RS
6% |0, = 4% )
5% | L0 _ptarget =0
4% -
3% A
2% -
WWD—&-D—D—&W—H—M‘D—D—W[
1% B
0% &
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6=0.2
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Réesumeé

Intergenerational risk sharing works!
One can measure the benefit!

Fund manager can communicate his/her strategy
=» transparent product design

New way to calculate surrender values?

With-profit life contracts can do better!
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Thank you for your kind
attention!

Prof. Dr. Oskar Goecke

Cologne University of Applied Sciences
Institute for Insurance Studies
www.ivw-koeln.de

0221-8275-3271
oskar.goecke@fh-koeln.de
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