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Jll SAS Solution for Solvency Il: practical case

= What is this presentation about?

This is what you may desire for your But, what is really in it?

Solvency Il solution

> . QSas Hm.



Il Scope of the exercise (I): which risks?
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i Solvency |l : Pillar 1 — Economic balance sheet

Economic Balance Sheet
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Il Scope of the exercise (I): which risks?
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Jl Plan

= An Insurance Company
* Loading the datamart
= Mortality Risk SCR
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ll An Insurance Company

= A dummy portfolio has been set up:

= Asset: 5 bonds

= Ljabilities: 50 Whole Life contracts

= Market Value of the asset: € 3.282.741
= Best Estimate Value of the liabilities: € 2.855.252
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Jll Loading the datamart

= What the real complexity of loading our portfolio and
parameters in the data model?

“There aren’t any icons to click. It’s a chalk board.”
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Jll Loading the datamart (2): asset portfolio

COUNTERPARTY_ COUNTERPARTY_ RATING_AGENCY_ PRINCIPAL_BALANCE BASE_CONTRACT_ FLOAT_REF_
TYPE_CD TPE CD RATING_GRADE INST_ID  ISSUE_KEY _AMT RT RATE_ID FIRST_PAYMENT DT LAST_PAYMENT DT  COUNTERPARTY_RK

CORFORATE  FIT Al BD_BOMD_001 BD_001 1.000.000,00 4,00% EURGM 25/06/2006 25062016 100
CORFORATE S_F BEB+ BD_BOMD_002 BD_002 525.000,00 5,00% EURGM 25/06/2006 25/06/2014 1 o
GOWT DY A2 BD_BOMD_003 BD_003 180.000,00 4.80% EURGM 25/06/2006 25/06/2011 100
GOWT FIT Ab BD_BOND_004 BD_004 554.000,00 3.00% EUREM 25/06/2006 25/06/2013 100
GOVT s P A4 B0 BOND 005 BD 005 1.020.000,00 2,50% EUREM 25/06/2006 25/06/2021 100

FINANCIAL_CONTRACT -

n“ﬁ,Fil_ter and Sort %Query Builder | Data = Describe = Graph = Analvze - | Export + Send To = |

1% ISSUE_KEY |/ PRODUCT_TYPE_CD|/i CURRENCY_CD|/ ISSUE_CD |[] MATURITY_DT|[E] START_DT
1 |BD_0oi 034 EUR 2BJUNZOTE 25JUM 2008
2 |BD_002 034 EUR 28JUNZ014 25JUM 2006
3 |BD_003 034 EUR 25JUN2011 25JUM 2006
4 |BD_004 034 EUR 28JUNZ013 25JUM 2006
5 |BD_00G 024 EUR 28IUM2021 25JUN 2006

CASHFLOW _IMSTRUMENT -

%f,FiI_ter and Sork %Query Builder | Data ~ Describe » Graph » Analyze - | Export + Send To - |
F2 FIRST_RESET_DT|(Z| FIRST_PAYMENT_DT|(Z] LAST_PAYMENT_DT| PRINCIPAL_BALANCE_AMT|/A PRINCIPAL_PAYMENT_TYPE_CD|) BASE_CONTRACT_RT|/\ IRI

1 25JUN2006 2RI0N2008 25JUNZ0T6 7,000,000.00000 001 0.0400: N

2 25JUN2008 25IUN2008 25JUN2014 525,000,000 001 0.0500 N

3 S5JLN2008 SRIUN2008 S5JUNZ0T 180,000,000 001 0.0450° N

1 25JUN2008 25IUN2008 25JUN2013 £54,000,00000. 001 0.0300' N

5 25/UN2006 25IUN2006 25JUN2021 1.020,000.00000 001 0.0250: N
4 1ssuE_key |4 PRODUCTSUG) Frp pase Rl 1o e o b [ DISCOUNT_CURVE_ID /& FUNDING_CURVE_ID|/\ FLOAT_RI
BD_a01 036 0.0400: 001 008 INTERB&NK_ZERO_E UR_CURVE INTERBANK_ZERO_ELR.... EUREM
BD_002 036 0.0500° 01 008 INTERBANK_ZERO_EUR_CUIRVE INTERBANK_ZERO_ELR..  EUREM
BD_ 003 036 0.0450: 0 i INTERBANK_ZERO_EUR_CUIRVE INTERBANK_ZERO_EUR.. EUREM
BD_ 004 036 0.0300] 001 008 INTERBANK_ZERO_EUR_CUIRVE INTERBANK_ZERO_ELR..  EUREM
BD_005 036 T.0250: 001 008 INTERBANK_ZERO_EUR_CURVE INTERBANK_ZERO_ELR.... ELREM
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Il Loading the datamart (3): liability portfolio

Risk_lLocation_Co CURRENCY Product_ Death Benefit Nodal Premium Next Premium
_CD Policy_id Gender _CD Birth_dt Product_iD  Type_CD _Amt _AMT Technical Rate Payment DT Prem_Duration DT EFFECTVE_DT Expiration DT Bon,

Wyl _BD_007 01-Mar-78 WHOLE_LIFE 101 100000000 4.000,00 15/102009 154102042 15102001 18/10/2087 N
BE EUR Wl _BD_ 003 MAN 01-Mar-78 WHOLE_LIFE 11 1000000,00 4.000,00 4,00% 15/10/2009 15/10/2042 15/10/2001 15/10/2087 N
BE EUR WL BD 009  MAN 01-Sep-77 WHOLE_LIFE 101 857.800,00 4.424 59 4,10% 15/10/2009 15/04/2042 15/04,2001 15/04/2086 N
BE EUR WlL_BD_ 010  MAN 01-Mar-77 WHOLE_LIFE 1 861.100,00 4,663 92 5,00% 15/102009 15/10/2041 15102000 15/10/2086 N
BE EUR WL_BD_011 AN 01-Sep-76 WHOLE_LIFE 1101 952.200,00 a11a 4.20% 15/10/2009 150472001 15/04/2000 150452085 N
BE EUR Wl BD 012 MAN 01-Mar-76 YWHOLE LIFE [ 863.500,00 5599974 4.80% 15/10/2009 15/10/2040 151101999 15/10/2085 N

LIFE_DETAILS - INSURED_DETAILS +
i Filter and Sort Sy Query Builder | Dats ~ Describe ~ Graph = Anal; <7 Filter and Sart g Query Builder | Data ~ Describe = Graph = Analyze = | Export = Send Ta =
i@ LIFEP_gﬂISEL"‘,HﬂCE@ DEATHESENEF'T il P%g'ﬁﬂ[glﬁﬂ i23 INSURED_RK|Z} UODE_RK |/ GENDER_CD|E BIRTH_DT |4 TOBACCO_|
— — — = 1 3000001 20000071 : MAM MMARTS7E: M
1 R e W —
g Jooo003 e ana oo ieapronn. 3 3000003 2000003 MAN O1SEP1977 M
4 1000004 861100 00000 T Tl . 2000004 2000004 MAN UIMARTIZ? M
= S 65 Bhn A ‘Eapaonay. B 3000005 2000005 : MaN O1SEP1976: M

LIFE_IM3URAMCE_POLICY -

< Filter and Sort £ Query Builder | Data ~ Describe = Graph + Analyze = | Expart + Send To - |

A poucy_p 1A PR 1@ SUARINISER |4 CURRENEY LA ﬁ?EEEE &) E_ULTETE‘&TLE-}TEE_IEND [Z] NEXT_PREMIUM_PAYMENT DT
1 |WLBD 007  wHOLE_LIFE 00400 EUR Fix 00400 1B0CT2009
2 |wl BD 008 WHOLE_LIFE 00400 ELR Fisx 0 0400 1B0CT2009
3 |WLED 009 WHOLE LIFE 0.0410 EUR Fix 00410 1B0CT 2009
4 |WLED 010 WHOLE_LIFE 00500 ELR i 00500 1B0CT2009
5 |wl_BD_011 WHOLE_LIFE 0.0420 EUR Fibe 00420 1B0CT2009
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Jll Loading the datamart (4): load amortality
table

S 5AS Information Delivery Portal | -
| Country Gender x| -
ountry Gender 0’93359 4 Portal Page  « Search D e
SE E ; g:g%i Load Mortality Table < Filter and Sort B Query Builder | Data = Describe = Graph -
SE E i gg%: ay Wl L (I [&] E-mail ;@;, RISK_FACTOR_ID @ RISK_FACTOR_VALUE
sE F 5 003401%[  eneral 28160 | 5TA_LOMG_GE_M_111 : 0650997
SE E ? g:gﬁgx 2ecify a file containing a Mortality Table 28161 |5T4 _LONG_GBE_M_112 0725532
BE E g 0,03440% Ic:\,temp\F’AUL_MORT_TAEILE.xIS 28162 |5TA_LONG_GE_M_113 0 &0a32E
BE F 9 0,03456%
BE F 10 0,03474% ease enter the list of tabs containing the tables 28163 | 5TA _LONG_GB_M_114 0.633643
BE F 11 0,03494% |PAUL_MORT 28164 [STA_LOMG_GE_M_115 .993390
e r  Oone 28165 | PAUL_LONG_BE_F_0 0.000336
BE E 14 0:03569% ease enter the mortality table category 28166 |PAUL_LOMWG_BE_F 1 0.000337
SE 'E 12 g’gﬁx I Select Rates for Experience Martality j 28167 |PAUL_LOMG_BE_F_2 0.000337
BE F 17 003673% 28168 | FAUL_LONG_BE_F_3 0000338
BE F 18 0,03717% ease enter the dimensians carrespanding to the table 28169 |PALL_LOMG_BE_F_4 0.000339
SE :; ;g ggg?g: The dimensions of a mortality table are typically the country and ge[agq 7 PaUL LOMG _BE F 5 0000240
BE F 21 003879% Country Gende 28171 | PAUL_LONG_BE_F 6 0.000341
BE F 22 0,03947%
BE E 22 0.04022% 28172 |PAUL_LOMG_BE_F_7 0000343
BE F 24 0,04106% 28173 |PAUL_LOMG_BE_F_8 0.000344
BE F 25 0,04200%
BE F % 004305% 28174 |PAUL_LONG_BE_F_13 0.000345
BE F 27 0,04422% 28175 |PAUL_LOMG_BE_F_10 0.000347
SR Sy 28176 | PAUL_LONG_BE_F 11 0.000249
' 28177 |PAUL_LOMG_BE_F_12 0.000352
28178 |PAUL_LOMG_BE_F_13 0.000354
28179 |PAUL_LOMG_BE_F_14 0.000357
AmAann DAL 1Akl DO C 1R nann2cn
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Jll Mortality Risk SCR

. context

= Are we sure we understand what happens?

CASHFLOMW ~

s Filker and Sork By Query Builder | Data + Describe = Graph + Analvze - | Export = Send To - | [#] e
% InsUD |5 Mat_Date |5 CFO1_Date |z CFO1_Amt | CFO1_Mote [ -
1 POLICY Wl BD..: October 15, 2003: October 15, 2009 -3,838.07 CFO1 Premium Income 1
2 POLICY wL_BD..: October15, 2010¢ October 15, 2010 -3,680.40 CFOT Premium Income o
H i
3 POLICY wL_BD..: October15, 2011 October 15, 2011 -3.529.05 CFOT Premium Income il
4 POLICY_ wL_BD.: October15, 2012: October 15, 2012 -3,383.75 CFOT Premium Income | fak
L FOLICY wWL_BD.: October15, 2013! October 15, 2013 -3.244 2R CFOT Premium Income ‘o
b FOLICY wWL_BD..: October 15, 2074: October 15, 2014 314270 CFO1 Premium Income %= L)
7 FOLICY wL_BD..: October 15, 2015: October 15, 2015 304413 CFOT Premium Income r
~ LY o NI TR o [ A S - A S e T [alalat i ' U
-4
[ 1] N [ o | P | R & T [ 1] W
1 Reconciliation
Norta ity Survival Rate adapted Actuarial
Applicable Mortality Applicable lproventent lmproved Lapsed kmproved for non integer year Comalated  Discounte
2 Custoner Age Factor Contract Age Lapse Factor fortality Factor Mortality Factor japse Sarvival Rate d Premivin
EN A 98, 00% 0,1080110% 5,1026105% 959517016% 959517016% 3.838,07
| 4 | 32 0,11% g 4,00% 98,22% 0,1124450% 4,1073472% 95,8920528% 52,0100564% 3.680,40
[ 5 | 33 0,12% 10 4,00% 97,24% 0,1170836% 4,1124002% 95,8875998% B88,2262347% 2.529,05
| B | 34 013% 1" 4,00% 96,26% 0,1221944% 4,11 73066% 95,8826934% B4,5936901% 3.383,75
7] 35 0,13% 12 4,00% 95,.30% 01278194%  4.1227066% 95,0772034% 81.1061404% 3.244.25
| 8 | 36 0,14% 13 3,00% 84,35% 0,134004 3% 3,129984 2% 96,8700158% ¥8,5675310% 3.142,70
[9 | 37 0,19% 14 3,00% 93,40% 0,1407989% 3,1365749% 96,8634251% 76,1032016% 3.044,13
1_U 38 0,16% 15 2,00% 92,47% 0,1482573% 2,1452922% 97,8547078% 74,4705655% 2.978,82
[11] 39 017% 15 2,00% 91,55% 0,1564388% 2,1533100% 97,8466300% 72B8669834% 2.014 68
[12 | 40 018% 15 2,00% 90,63% 0,165407 7% 2,1620935% 97,8379005% 71,2915267% 2.841,66
13 4 0,20% 15 2,00% 89,72% 01752341%  21717285% 97,8202705% 69.7432676% 278073
l 42 0,21% 15 2,00% 98,83% 0,1859947 % 2,1822748% 97,8177252% B8,2212779% 2.728.85
|15 ] 43 0,22% 15 2,00% 87,94% 019777 26% 2,1938172% 97,8061828% B6,7246278% 2.668,088
[ 16| 44 0,24% 15 2,00% 87,06% 0,2106586% 2,2064455% 97,79355456% B5,2523853% 2.610,10
l 458 0,26% 15 2,00% 86,19% 0,2247516% 2,2202566% 97,7797434% B63,2036149% 2.65214
[ 18] 46 0,28% 15 2,00% 85,33% 0,2401532% 2,2353561 % 97,7646433% B2,3773760% 2.49510
1_9 47 0,20% 15 2,00% 84,47 % 0,2569987 % 2,2518588% 97,7481412% BO09727265% 2.438,91
ﬂ 48 0,33% 15 2,00% 83,63% 0,275397 8% 2,2698888% 87,7301102% 598,5887138% 2.383,55
B 49 0,36% 15 2,00% 82,79% 0,2054954%  2,2095055% 97,7104145% 50,2243703% 2.328,08

Copyright © 2010, SAS Institute Inc. All rights reserved.
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"I think you should be more
explicit here in step two."

Actuarially
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1.297,19
134823
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Jl Mortality Risk SCR (2): Mortality shock

Life, .= (A_NA vV | mar:‘shack)

where
ANAV = The change in the net value of assets minus liabilities
mortshock = A permanent 15% increase in mortality rates for each

age and each policy where the pavment of benefits
(either lump sum or multiple payments) is contingent
on mortality risk
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Jl Mortality Risk SCR (3): Verifying Results

Contract Specifications Age of the confract Swrrender Rate
Birthdate Custormer 01 March 1978 1 5 00%
Run Date 31 December 2003 2 10,00%
Custamer Age 309 3 g,00%
Rounded Age 31 4 7 00%
Death Benefit 1.000.000,00 5 B,00%
5 5,00%
First Premium 15 October 2001 7 5 00%
Mext premium 15 October 2009 8 5.,00%
Last premium 15 October 2042 9 4 00%
End Coverage Date 15 October 2087 10 4 00%
Premium Armount 4.000,00 11 4 00%
12 4.00%
13 3,00%
14 3,00%
15 2,00%
Fortion of year 0,789041
Mortakity knprovement Factor
Duration
_—
Best Estimate Life [ 12.283 B8
Life Mortality Shock 16,358 40
dNAY Life Mort \ 407572
Ay InstiD l@ StateNumber l@ ydl’\@ Returnedy due l@ Exposure
POLICY WwL_BD.. 1] { 12,283 EE 12.283.68 1229368
POLICY WL _BD.. 19 \1 B.359.40 16,359.40 16,359.40

SanOI' um
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Jll Life SCR (4): Portfolio Level

A shock_ype A coy | FOUNIRY (G sk vame |/ RESULATORY_SIM|/\ IMULATION_LABEL|/\ REGULATORY_SIMULATION_DESC|

ULATION_NM
BASECASE EUR EE 2.856,251.61  BASECASE BASECASE BASECASE
LF_MORT ELR BE T4 FAT I LF_MORT LF_MORT Mortality rates shock,

= Therefore, SCRmort = 319.566

Filter and Sark -
Ea InputDataI Ig D:u:lel Log Eﬂ Output D'ata |
% [2] Maodify Task | S Fiter and Sart 235 Query Builder | Data + Describe ~ Graph - Analvze = | Export = Send To - |

/. INSTID |/ SHOCK_TYPE|/\ SUBRISK_TYPE[Z)  LIAB | BISK VALUEYG) OUTV_LIAB_VALUE;

1 | 000000E LF_MORT LF_MORT 2.855,251.61 ( 319,585.555) 2,855,261 51
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Market Risk SCR: Interest rate risk

= What h ulation?
at's says the regulation”
3.8000% —
30000% —
n B . . .
Mty ? = Capital requirement for interest rate risk after upward 25000%
shocks
2.0000% —
Down _ : - . Ll R . : . -
Mt = Capital requirement for interest rate risk after downward
1 E000% —
shocks
1.0000% —
0.5000% —
0.0000% —
Maturity 7 (vears) relative change s””(1) | relative change s“""(1) T T ‘ T T ‘ T T 1
025 70% 750, EURT_1W EURZ 2w EUR3 1M EUR4 3M EURS BM EURG 1¥ EUR7_3v EURE & EURS_10V
& Y0 =-12%0 Rate
0.5 70% -75% -
1 70% 73% |— Original Rate — Shocked Rate
70 =270
2 70% -65%
= INTEREST_RATE_PARAMETER =
3 64% -56%
4 590, 50% ﬁFiltar and Sork %Query Builder | Data = Describe ~ Graph ~ Analyze - | Export = Send To =
- i - 4
L 0 REGULATORY_ PARAME
B 55% ‘46/:’ A PARAMETER_NM [ MATURITELENGTH |\ MATURITY TIME |\ PARAMETER_S|@ TER VA |4 PA
6 520/0 4204 - = = = - ET_ID LUE
7 49%, =39%, 37 [MET_INT_DRN_RISK_SHOCK 17ivR Q154 -0.33000: Q154 T5..B.5 dowrwward
g 479 36° 38 |MKT_INT_DRN_RISK_SHOCK 18R Q154 -0.32000: Q154 T5.%1.B.5 dowrward
- - 31 _INT_DN_| - R orysar
° -36% MET_INT_DN_RISK_SHOCK 19:vR Q154 (0.31000; (IS4: T5xI.B.5 d d
9 44% -33% 40 | MKT INT_ON_RISK SHOCK 00 R iS4 05000 GI54 TS 3 B E downard
10 42%, -31% 41 [MET_INT_UP_RISK_SHOCK 0.25:YR QIS5 0.70000: Upward shock to the interes
= - 42 [MET_INT_UP_RISK_SHOCK. 05:vR QIS5 (0.70000: Upward shock to the interes
o o
s = 43 _IMT_UP_| - . pward shock to the interes
11 39 o 30/0 MET_INT_UP_RISK_SHOCK G Q155 (0.70000: L d shock to the i
17 2704 004 44 [MET_INT_UP_RISK_SHOCK 2R Q155 (070000 Upward shock ta the interes
45 [MKT_INT_UP_RISK_SHOCK 3R Q155 (0.64000: Upward shock to the interes
46 |MKT_INT_UP_RISK_SHOCK 4R Q155 (059000 Upward shock to the interes
47 [MKT_INT_UP_RISK_SHOCK 5:%YAR Q55 (055000 Upward shock ta the interes
48 |MET_INT_UP_RISK_SHOCK E:ivR QIS5 0.52000: Upward shack to the interes
49 |MET_INT_UP_RISK_SHOCK TR QISE 049000 Upward shack to the interes
B0 |MKT_INT_UP_RISK_SHOCK iR QIss 0.47000: Upward shack to the interes
R MET INT 11P RISK SHNME q9R olt:1 T 44NN | irwsard shork f the inberes:
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Bl Market Risk SCR: Assets

= Are we anywhere near our Excel version of the truth?

BOMDT hThd W
IR Up 900 93458

IR Down  1.113.437 30

BOMD2 hATHA A58 307 73 MTH =i
IR Up A06.120 54 IR Up 2.907 .501 )
IR Diowen E00.611,04 IR Down 99,

BORDZ MTh 183.651,20
IR Up 171.936,88
IR Cown 190960 54
BORDA RThA 634,903 70
IR Up 579 186 80 IN3TWALS ~
IR Down B7B.231 '52 ﬁFiIter and Sort %Query Builder | Data » Describe = Graph = Analvze - | Export = Send To - |
iz InstMumber |/ InstiD /& Cumency |/ COUNTRY_CD|/:  LOB_ID Value
BONDS {\;TSH Eigggggg 1 1 BD_ROND_O01 EUR BE LOo07 1017.012.37
P gy 2 2 BO_BOND_0O02 ELR BE Lo07 A7 4
IR Down  1.018.242 53 3 3 BD_BOND_003 ELR BE Lon? 18355119
4 4:BD_BOND_004 ELIR BE Loo7 E34.903.71
h 5 BD_BOND_005 ELIR BE Loo7 887.966.23
{;_‘a'} AnalyzizMame _date_ @ Yalue @ Exposure @ PL
1 Project_*aluation_Scenanos_MET December 31, 2008 32827124 = 4 .00
2 Project_Valuation_Scenanoz_MET December 31, 2008 2907 .501.23 ( 2,907.501.23 -3750,240.01
3 Froject_aluation_5cenarios_MET December 31, 2008 3599542 92 P o e o J16.301.69

B 2010 | §Ssas| .



Jl Market Risk SCR: Liabilities

s shock_wpe A coy |4 POUNTRYIG) ik vame |y REBULATORY_SIM|/\ iMULATION_LABEL |\ REGULATORY_SIMULATION DESC(;
BASECASE EUR BE 2,856,251 61 BASECASE BASECASE BASECASE

LF_MORT EUR BE 317481717 LF_MORT LF_MORT Mortalty rates shock

MKT_INT EUR BE 1268,62558 MKT_INT_UPWARD  MKT_INT_LPWARD Upward Interest Fiate shock

N_MKT_INT EUR BE 5,226,530 56 MKT_INT_DOWNWARD  MKT_INT_DOWNWARD .. Downward Interest Rate shock w/ risk miti.

18
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Jl SCR Computations

= To summarize previous calculations,

MtM Mortality Shock Int Up Shock Int Down Shock
Assets 3.282.741 3.282.741 2.907.501 3.599.543
Liabilities 2.855.252 3.174.817 1.268.626 5.226.535
NAV 427.490 107.924 1.638.876 - 1.626.992
dNAV - 319.566 1.211.386 - 2.054.481
SCR - 319.566 - 2.054.481

= Therefore,

" SCRLife = € 319.566 = €427.490 - €107.924
" SCRwmki=€ 2.054.481 =€ 427.790 — (— € 1.626.992)
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Jll Questions?
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