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*  Mortality improvement:

Bestestimate!SIENICERE: EIRFOEF L. (FTFEVERBEUNS
f-th, REOREOUSOFRIEELL

+  CMI2011Da7 - T—F IR T IEEON TEY. EhEhoEes
IR A ORI LY, BREAYRIBLANN
«  CMI_2011_M[1.5%] &L -1-B5

. ?I%E;_?TJEHE'E@&H*M:\ O PEIRADBEE HIIBRTER
REND

ZDOihDEEIAF

«  Statutory Money Purchase lllustration (SMPI): CMI_2012[1.25%)
+  PPFRREBIOEEEPPFOMSE: CMI[1.5%] asthe bestestimate
« D EEOG

FIFETRITCDFECEL L TUID DL ARV ETINE L, FPROKED L ZAIZHONTE, [MEDL
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WO LIATTIINEL, 2K L TENENORERG L HEARHHEL T, Z2I2ED XD RAEZMZ
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LZONENVIELHY ET, MNCT—FZORE. BRENETELLEITLIONLWOIMELH £
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Sharing Longevity Risk

BEZFSTT, FIAJ, CERA, Certified Pension Actuary
Associate Director, Product Development & Research
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Actuarial Control Cycle

Sudjec: CA 1 (UK Actuarial Exarr)

wncied [~ 895 - 429 BC)
“It is not @ matter of e 1
predicting the future, but of jD?I & JEIT JI}A

being prepared for it.”
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XY ROOEE

» Different mortality risks

= catastrophic nsk -> pandemics, terrorism, ...

« opscillations around a trend

- mortality risk except CAT, split into
g
= atrend risk : the extension of life expectancy (longevity risk) t‘l/ _/I" U R'?

= Small size / non homogeneous structure of an insurance portfolio

r - e

._t‘

Catastrophic risk

Drift

High mortality partly due o

the Spanish Infiuenza Mortality rate of 40-year-oid French moen
(crvilian poputation)

Cmr e st mmm ees ——e ey

“How %9 mede! your morssinpfiongeviy risks? * avaliadle 8t 187 EAAL Mepovwww st usriesasia o/
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Fluctuations around a trend
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1. (REESATEFETER
Best Estimatefpo(Dilcil

FRMUATZ o A5 (SRARIELN|
+  Solvency Il and RBC frameworks provide standardized stress tests to apply on mortality rates

Capital requirement Risk Stress test based on SH standard formula

Life,~ANAVimortality stress A permanent 15% increase in mortalty rates
for each age and each policy where the

rtnins S payment of benefits (5 contingent on mortakty
sk
Life,, ~ANAViongevity stress A permanent 20% decrease on mortalty rates
for each age and each policy where the
Longoviy Kk payment of benefits is contingent on longevity
sk
"“’:"'“” V(LR CHashipig Lfe catastrophe  Absolute increase in the rate of policyhokders
nsk adying over the folioaing year of 1.5 per mille

* | Using a stochastic mortality model can be useful to assess a more country specific mortality /
longevity set of stress tests:

El

“How 20 moce! your morainpiongeviny rsks? * avaliabie a1 130 EAAC Rt MW aciuaniesasia o'

WUROTRREEZ EDO LD ICFHET 200 E VI EG T, WANARETAMMEDILTHWET, LiFn-oT
b, RS T LICET AV EEST, VAZICHT DNy 77 —%3HTL01E, —EDON—RARHDZ
EMB, RAFZUE = RRT T a—FRROLNTNET, Y7 4 DU RATITONTIE, 20%FE T
EWO LISECREMF o THEALILEE D, BROEE AV A7 LRI T I LR THNET,

LoD ZEDFEREMEZ LSO LT DL, AMNIAT 4w I RE—F VT A DETANLEITRS
TEET, BEMICE, V—-1—%—FE7 /1, L<IL CBD ET AR EEME ST, FEROELEREOYE
ZIToTCW0bH L9 TT,
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Model  formula "4 "
Modl S| EUAFR
. og mil, x) 5 + iy Ry

L e R Y

M3 logm(t,z) = B2 + x4 -," |
Mt logm(t,z) = 3, 60,87 (x.t) S| EUAFhR(2{FEFE
ity e i
MG logit q(t, x) r.;l K \r=-1)
M6 logit glt, x) = K} + x5 (x = ¥) + -.."
M7 logit g(t,x) = K" + K (x=%)+ 5y ((r =5 =63) + 90, —
Ms logit g(t, x) = K" 4+ 537z = %) 4 ‘-,l‘l_r, -r)
A QUENEESTE ZOMDErSON Of SOCRSSTC MOrSINy MOCeS USing 6a% Tom Engiand & 'Wales ang e Unned States * (Andrew Cﬁ"‘ﬂe’.‘

FELWIIIIE EETHN, V= I—F—FETAD—F LOET VT, BHIOHIFN—F xD 1T, KD
HPR—=F x D 2T, Bu"Dt B A>THNET, IRXFOMTIE. BAIOH 1 HITx 20T, FITn U
72bDTY, Byt ), EVFRICEs TIEREB S E TV ZEREARBN a7 T, 77
A, AR E B U A FIET TR, FEROETROBF LG TERNE NS ZEhb, a—FR—FIREVD
D tx EWVWIHIE ZHEANTRKREZ THTLEVIET LB TWET, CBD EF/LIZHONTH, [A
CEIRBUTTN, KEGEIZEIF, V— " I—F—FFNEL, 2TOERDIETROFERTFHNT
TETH, CBD ETFTNVOHEIE, HHEBIZOES 74y FLARVWEWIRENH - T, EARIZIZ, CBD
ET UL 60 LA B0, Bl E O CEEHET L L XIS ET L TT, INBIHWATERTHEHL Y &
TN ETN, tIKFT2HERH 720 tx L) a—Fh— e ANTEHRHS7ZD LET, 4, N
RoTWNDHI L, ZDO8ODDETNAERBLT, ERNBWETARONERIEL TWVWD & ZATT,
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1. BADESS 5. V=31 )LDERETREE

L AINV=E = 6. 1N TA—BDTEEREFFET T DM

3. %8R [ Sl - 2

4. T 7)) ADERCTRENE 8. teRatEE
Model MI | M2 | M3 | M4 | M5 | M6 | M7 | M8
Ease of implementation LTI F| T XX | ¥ 7
Parsimony ) 4 ? ? Y | Y ? ? ?
Transparency Y| X | X[ ¢ 1X]X%]&] ¥
Ability to generate sample paths Y| Y| X | NIY]|LY]IXY]YX
Ability to generate percentiles Y| YIXI|IYIXIXIXI]Y
Allowance for parameter uncertainty | 'Y | Y i ] X 1Y 1Y X ¥
Incorporation of cohort effects NIY|Y|Y|N|]Y]Y|Y
Non-trivial correlation structure N|IN|N|INI]JY]YI]Y|Y

A Quartratve COMparison of SVChastc moraity models using dats fom England & Wales and e United Siates * (Angrew Caims ez al)
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SLHEEDFHCEOY R I D7 O— .
CMI Projection
1 Age!E% 5 “"What is the life expectancy for a
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