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About the speaker [EE!%E.;’“ .

Dr. Wolfgang Siegert BERLIN 2018
Member of actuarial research unit at Allianz Lebensversicherungs-AG since 2009

Member of the German Actuarial Association (DAV) since 2012

In 2007 joined Allianz Lebensversicherungs-AG (2007-2009: product development);

Studies in Mathematics, focusing on Stochastic Analysis:
Ph.D. from Humboldt Unlver5|ty Berlin (2007),
Diploma degree from Regensburg University (2003)
academic year 2000/2001 at Brandeis University (USA)
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German Life entity of Allianz SE
Market leader in Germany, market share of 20,4% in 2016
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Reserves in German life insurance (sketch)
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Additional interest provision in Germany (ZZR) 7“}]_;
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Premium reserve for year t if expected future earnings fall short of interest rate obligations

Expected future earnings represented by reference interest rate RefR~**"V:

10y-mean of basis rates BR, (annual average of 10y zero-coupon rates).
Interest rate obligation of given contract represented by its technical interest rate i.

Vector of rates used for discounting:
Distinct annual discounting factors:

1 1
(1_|_ RethDeckRV) (1+ I) -
DNADDDDNDNDDANDDNNNNNN NN
RefRIDeckRV
0 ]I. =2 ; 4Il- é 6I ; Eii €i3 liO 1i1 1i2 1i3 1i4 @ 1i6 1i7 1i8 li9 2i0 2i1 2i2 i i I;rojection time

Additional interest provision (ZZR): Part of premium reserve induced by
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Development of reference interest rate (DeckRV): UV .'\'!'l

Unanticipated decrease of basis rate after 2011 mﬁ =
BERLIN 2018
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* Years 2018 ff.: Extrapolation based on the assumption that the 10y interest rate as of April 30th 2018 persists (1.011%).
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Additional reserve stabilizes German life business - Vi .1'!1

at the expense of unrealized capital gains m —

bn. Euro] 10 o BERLIN 2018
133.6
125 - - 15%
100 - 12%
left-hand scale:
—C=— Additional Interest Provision (ZZR Status Quo)
75 - 9%
right-hand scale:
— —+— - mean interest expense (ZZR Status Quo) *
50 - 6%
mean guaranteed rate (excluding ZZR)
3.5%
-
25 - 3%
S B it b a4
‘~§—”‘ 1.6% .
1.5 . * mean interest expense:
L% ‘ expenses for technical interest rate
0 T T T T T T T T T T T T T T T T T T T T - 0% e i
and change of additional provision
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 in relation to premium reserve
Sources: ——:GDV 2018; --+--and : Own approximations jointly with Michael Dahmen (HDI).
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Additional reserve needs recalibration [EE!%E.;’“

Working group?! of the German Actuarial Association (DAV): BERLIN 2018

» Long-term reference rate is not to be altered.
» Pace at which additional reserve ZZR moves needs to be adjusted.

. ips . € AINSZIHSA eserve HETIN II
= Proposal for new conceptual design of the Additional interest reserve P L o - .
- “ NSAErigen (empo AujZuaili
,Corridor Method" (CM): SRS / Y
Corridor dampens movements (increase) of ZZR It is neither necessary nor advisable to

continue setting up this - basically very
reasonable - reserve in the current pace."

i Felix Hufeld, President of German Federal
CRS:ferﬁP (I:jea ;Iast?act::zn;r?(;: Sleccer?/aesrialf exceed ed by Financial Supervisory Authority (BaFin).

1 Members: Dr. Uwe Schrader [head], Werner Faigle, Dr. Maximilian Happacher, Gerd-Michael Hartmann, Dr. Johannes Lérper,
Dr. Normann Pankratz, Dr. Michael Pannenberg, Carsten Prohl, Dr. Michael Renz, Dr. Hans Schlierf, Dr. Bodo Schmithals,
Dr. Marco Schnurr, Klaus Trautmann, Josef Wagner

Sources: Schrader 2015, Pannenberg / Dahmen / Tiemann 2016, BaFin-Journal Feb. 2018 (p.28), www.aktuar.de
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Initial condition: RefR := RefRP***?Vfor fiscal year 7 (e.g. 7 := 2017). For t> 7, recursively:

Corridor dampens movements (increase) of ZZR

1

o cM . cM ;
UpBd, = RefR®) + x% |Reth_1 BRt| (upper bound of corridor) Reminder of notation:

LwBd, == RefR%Y —x% - |RefRSY' —BR,| (lower bound of corridor) RefRDCHRY
" t

reference interest
UpBd, rate for fiscal year t

RefR"Y ------------- 2B Reng ) Lwed, corridor according to current
\ ‘ REfRY _ BR regulation
| + RefRP*Y
| . BR, " BR,
-1 t fiscal ;ears arithmetic mean of
interest rates Jan.-
(depiction for decreasing rates; increasing rates analogously) Sept. in fiscal year t

> Substituting RefR™**®Y by RefR"M as the decisive reference interest rate (Basis Rate)

dampens the movement of the additional interest provision (ZZR)

Sources: Schrader 2015, Pannenberg / Dahmen / Tiemann 2016
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Reference rate cannot decrease if exceeded by Vi .11-.

CM 2 h )
- current basis rate and vice versa

BERLIN 2018
UpBd, , if UpBd, < RefRP**?Y
RefR := { RefRP**?V if LWBd, < RefRP***?V <UpBd, = min| max ( RefR”****V: LwBd, );UpBd
t t t t t t
LwBd, , if RefRP*™?Y < LwBd,
H * CM
RefRM | If RefR, < RefR,"}" < BR, in
RefR™™ := or RefR > RefR") > B " BR
1 :
RefR; otherwise (see ). [RefREY — BR|
i UpBd,
RefRCY! $ommmmmmmmmmnnns >
| \ v Lwed,
: , RethDeckRV
t-1 t fiscal years

Sources: Schrader 2015 (did not mention second exceptional case yet), Pannenberg / Dahmen / Tiemann 2016
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Possible scenario of interest rates
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Reference interest rate: DeckRV vs. Corridor Method

corridor

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
g Basis Rate BRt )
== === Reference Interest Rate ZZR Status Quo ( RefR(DeCKRV)

Reference Interest Rate ZZR Corridor Method { RefR(CM )
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Assumptions:
= CM enacted in 2018
(— 7= 2017).

. 10y interest rate as
of April 30th 2018
persists (1.011%)

= x:=10

e.g. upper and lower
bound in 2018:

2.21% =+ 10%-| 2.21%—1.03%|

Upper and Lower Bound of the Corridor ( Udet and LWBdt resp.)
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CM can save resources for possible surplus participation 7'31'“

of recent business adding to inter-generation fa|rness =24

fon. Bure] 1597 o BERLIN 2018
133.6
125 - 15%
100 - 12%
left-hand scale:
= Additional Interest Provision (ZZR Status Quo)
75 1 r9% Additional Interest Provision (ZZR Corridor Method)
right-hand scale:
50 - 6%
= === mean interest expense (ZZR Status Quo) *
mean interest expense (ZZR Corridor Method) *
mean guaranteed rate (excluding ZZR)
25 A - 3%
1.6%
‘ * mean interest expense:
0 - 0% expenses for technical interest rate

and change of additional provision
in relation to premium reserve

Sources: ——and :GDV 2018; -=+-, and : Own approximations jointly with Michael Dahmen (HDI).
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What this talk has omitted [EE!%E.;’“
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» Austria

> Belgium (knipperlichten)

> Historic development in Germany before 2011

» Additional Interest Provision and the German Regulation on the Minimum

Surplus Participation (,MindZV")
Considerations on lapses, lump sum option by policyholders, costs

Valuation reserves vs. customers' participation in unrealized capital gains
(,Sicherungsbedarf*)

YV VY
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» Additional Interest Provision is a valuable tool for stabilizing the
German life insurance business in the low interest rate environment

> It needs recalibration to smooth the annual burden for the companies
(sustainable speed of build-up)

» DAV working group has tackled the downsides of the current
mechanism by proposing the alternative Corridor Method

» Corridor Method needs to be enacted into regulation (DeckRV)
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Contact details:

Dr. Wolfgang Siegert

address: Allianz Lebensversicherungs-AG

ReinsburgstralBe 19
D-70178 Stuttgart, Germany
phone: +49 (0)711/663-3311
mail: wolfgang.siegert@allianz.de
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Additional interest provision in Germany mﬁ}"l

= Technical interest rate: Basically constant over time. — Resulting reserve: Res®"9" BERLIN 2018
= “Moneyness” of technical interest rate:

o If Reference interest rate for fiscal year t falls short of technical interest rate, resulting gap
additionally needs to be taken into account in premium reserve at t .

o Definition of Reference interest rate: RethDeckRV — ‘ BR /O ,

s=t—9

) average of rates Jan. to Sept., s=t (t : current fiscal year)
where ,Basis Rate" BR, =

annual avg. (Jan. to Dec.), s <t (past fiscal years)

for underlying rates: 10y term, 0-coupon, Euro swap, end of month, published by German Bundesbank.
= Replace technical interest rate by vector of rates

min { technical interest rate ; RefR>**"V}, for projection years 1 to 15
{ technical interest rate for projection years 16,...
— Resulting premium reserve on balance sheet: Res/®® (> Res’""' in generic cases)

— Additional interest provision (“Zinszusatzreserve, ZZR)": max{ 0 ; Res Res°”9'”"’“}

legal framework: German Commercial Code (,HGB*), German Regulation on the Principles Underlying the Calculation ~
of the Premium Reserve (,DeckRV*), BaFin circular letter 2016/10/05
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Additional interest provision in Germany (ZZR): 7':11-.
Conceptual example ICA CIA s
Consider a guaranteed payment of 1 [€] to the customer at time T, costs etc. ignored. BERLIN 2018

Then the following general formula holds:

Z7R, — 1 1 1
(1+ min {i’ RethDeckRV})min[T_t;ls] (1+ i)max[o;(T—t)—ls] (1+ i)Tft
\ Y )L , J
total premium reserve on balance sheet “original” reserve
. . . ) 1 1
Distinct annual discounting factors:
(1+ RethDeckRV) (1+ i) N

AVAVAYAYAYAYAYAVAYAYAVANAYA VAVAFAFAYARAY

il
min {i; RethD““RV}

f f f f f f f f f f f T f f f f f
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14@16 17 18 19 20 21 22 Projection time
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CM: Equivalent version (case 1) [EE!%E.;’“
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Initial condition: RefRM := RefRP***?Vfor fiscal year 7 (e.g. 7 := 2017). For t> 7, recursively:

Case 1: If RefR®)" > RefR”**?*V , then ) )
Reminder of notation:

RethCM — max{ RethDeCkRV : Ref (i';./l — X% - maX(O ; Reth(ili/l — BRt) } . - RethDeckRV

reference interest

c™M ¢
RefRe | rate for fiscal year t
| cm according to current
| RefR " — BR, regulation
it RethDeckRV
. +BR, » BR,
t—1 t fiscal yea'rs arithmetic mean of

interest rates Jan.-
Sept. in fiscal year t
(Basis Rate)

> In comparison with the absolute value funktion | ...| of the algorithm's previous
version, the maximizations in blue color, max(0; ... ), nhow causes .

Source: DAV working group
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CM: Equivalent version (example: 2018) m'a'é_é}"'l

E.g.t=2018 (—7=t-1=2017). BERLIN 2018
Assume that interest rates as of April 30th 2018 stay unchanged and x := 10. Then:

1.C.
2,21% = RefRSITY = RefRy;y, > RefRYTY =1,89% (= Case 1)

RefRSM, (2,21%) +

____________ > E RefRSM — 2 09% Z
| o RefRSM — BR
: e -

2017

=1,18%

‘ 2018
« RefRRRY (1,899%)
H :‘ BR2018 (11 03%) """""""""""

2017 2018 fiscal years

RefRZCO'\l"8 =max< 1,89% ; 2,21% — 10 % - max(O; 2,21%—1,03%) = 2,09%.
(rounding to 2nd decimal place)

0,118%
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CM: Equivalent version (case 2) [EE!%E.;’“
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Initial condition: RefRM := RefRP***?Vfor fiscal year 7 (e.g. 7 := 2017). For t> 7, recursively:

Case 2: If RefR®) < RefR™**®V , then ) )
Reminder of notation:

RethCM — min{ RethDeckRV : Ref S';” + X% - max(O ; BR, —Reth‘i'f') } , . RefRDeckRV
t

reference interest
rate for fiscal year t

i RefRPeHRY oM according to current
' BR, —RefR regulation

cM™m X
RefR~y" =« j > » BR,
t—1 t fiscal years

arithmetic mean of

interest rates Jan.-

Sept. in fiscal year t
(Basis Rate)

> In comparison with the absolute value funktion | ...| of the algorithm's previous
version, the maximizations in blue color, max(0; ... ), again causes .

Source: DAV working group
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