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Abstract

The domestic statutory development of stochastic cash flow testing (CFT) is
catching up with international standards. This kind of regulations is of much benefit to
measure the solvency of insurance industry in Taiwan. However, it is quite challenge
for the actuary to carry out the stochastic CFT. Because the traditional actuarial
method is in fact deterministic, many of them are unfamiliar with the stochastic
methods, especially the stochastic CFT technique which is different from what they
have learned before. The core aspect of international regulations is to quantify risks
by using stochastic CFT and to determine reserve and capital requirement on the risk
quantified. The biggest problem for the insurers to adopt stochastic CFT is the way to
build stochastic risk evaluation frameworks, including the concept of simulations and
the use of stochastic asset and interest models. As to the regulators, the main concern
will be whether the results tested by the actuaries are reliable or not. Since the need of
consistency and sound regulations of stochastic CFT in Taiwan is getting more urgent,
this paper aims to make a complete research of international actuarial practices and
statutory regulations. We hope the findings can be of help to actuarial professions
doing reserve adequacy testing and in the same time give some suggestions and

guidelines for statutory purpose.

Keywords: Cash Flow Testing; Reserve Adequacy; Stochastic Simulation; Regulation
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IR Z AR

RIS EGAERATHE T RAENAZEREZEMH L BEKRREST SVL2 T bR A
Bz RELReENER B EEL GEEER 18197

" AR4% 2007 = 11 A 5-7 B NAIC ##%x "Financial Summit -2007 Leadership Initiatives |
Z Presentation 05 Principle-Based Capital #4%%] C3 Phase IV A i & B 405 -
CO+Cda +\/((C10 +C3a)" +Cles +C2* + C36" +C3¢> +C40'

2

" RBC 23t EAR A
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% 3-1 B mAME AR KRR LR

RERR | ARds | BEEHFX | HRMES RBCx3HE L7k
R
C3 Phase I |C3A#1ZE | BxEHF4/ |Formula- |12 & 50 |3#H4eH=E | VARIS
(2000/12/31) | B &R | Based X B
C3 Phase I1 |C3 # % & 1000 s | EE#& 7 %
(2005/12/31) | xR W3y | 2R 4% | Principle | 1000 % e ke | CTE9O
B BER ~Based Mk B-Fix &
HRKRE
C3 Phase II1 | C3 #] % &
(7832008 &% | R B T 35 Principle
2009 %) | BFxACl | EAFRY | -Based — Rk | CTE9D
R T 8
T 355 B
C3 Phase IV | A Bl C3 Phase IV ¥ £k » 2484 2007 5 11 A 5-7 8 NAIC %
(A A&®mRE | #2 Financial Summit -2007 Leadership Initiatives; =
#xMmEETH#w) | Presentation 05 Principle-Based Capital # 4% %] C3 Phase [V # %%

WMo A F 2% B C3 Phase IV % & B X 34744 C3 Phase 1 » 47T 4
&K C3 Phase 11 BATHA#HK T

¥ EAERB LS EEER  YRERASALEER

RHEFR - FaLFZR HEAUZ

MBI # A E s =% (Indexed life and indexed universal life insurance policies) -

EEBERZATZEAERRE RS EF S (BlloFbREHRESE) BT R AHE

/\%Fﬁ?ﬁﬁ:% °

HEMmT  AREHLHERKAEAZRIAGE  FEFTEBLEIHEBIR
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FE R REBWE -2 AR ek B e RANEH
& BRIDALRMBMEAZRREGEARA 5 FAEFRFHEIEH L AloE
33HT BRI EAETEGEL  BAND L RBEARKRABGER °

AdHEA i
________________________ AR
RIKEAZR
A BSNEHLS )

EREGE | [ ap

Bl 3-2 ARRHLHRME A NR(BRRFANEH )

%A .
 BRAAER
9.3 )
P PN
> g
J

B -3 AREHLARMKEAZIRL (RERGFANEHS)

— TR ER
EFREREBRNNEABMEAZIZENAATEIRHGLME REL
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M2 R I RE N E) R 0 AEELR NG A F RN 5 BEZ B AMEE
GG E M EARCR T M S ECRET b R Mot R FABXE AR ERKA B Z
28 ARG EFARBR KRR A s o £1990 54K + 21 B 4615 A B
& A% 4] E (Risk-Based Capital, RBC) » ## & — R &k & — B R R1a3 0 L
WRERBABHFAZRREAZ L BN 4 ERREASF LB L BAF
ZHECHATARABRER R AR AR E 020004412431 8 B
#E#C3 Phase [ & KRR LR E M kA b= s ECIER 8 B AR
- 2005412A31 B A2 F#C(C3 Phase [ &R oA REBEZHBAFLHLEIRARK
W R ERKEAZR UCTEE AR R REE AR RZHE AKX TF
RIEEAEZR = 8F AL RCTEI) - EHLIFH

£ B B AT EA## 2 SVL 2°(Bp Standard Valuation Law 26 E)E £ H X
RREHEREHBEIRFELAEMR Y % Rk CTE EE AR T £ &2
B IRATEREEBERE RS AMOREEE LFREEFAFER
476475 A O X (Rule-Based Approach, RBA) =% 2 o~ X O X
(Formula-Based Approach, FBA):% s 4t 5 & A Bt & X (Principle-Based
Approach, PBA) - mafe &k SVL 2 Btk - S X M &M F7ME A A
7% B A ey % B # 4 (Stochastic Reserve) » 12 & sb B8R T DNk —{E A €
RERFIE SRz TR FEH 4 (Deterministic Reserve) » Bp &4 %
HTLRERFRGE LW E TEREHELRBTATRFEE S, 2Hy AMA
B EE ARSI RAZRAE RRGFANZ A EHRART XKA K
Mg X 0 oo F A

e P
B4 = B EHLS(CTED) (2B XA A TR FEHS)

= CARETFEMES + Nax(#EEHL - CAZRTEHES, 0)

P # NAIC #8362 P A %2 > http://www. naic. org/committees_lhatf. htm o
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B E) 3 S ERF 2T b 2 48 Fe B4 £ (Aggregate Reserve) % 744 £ 3% 21
¥ #%8(The Conditional Tail Expectation Amount) - 12 H #U%8 AR =T 20 7>
42 & 1% 35 31 %8 (The Standard Scenario Amount) » Bp 48f0 3 f 4 % 742 B 5 15
B b TR BRI E B EAT BRI BAR ) Xy AKXk TR

BHEFLH LI R

Ao A = (AR T B (CTETO) ({28 A AME 3 5 5 3030

= REFRHAA + Nax(RF Ron A Z A B3R - REHREEEA, 0)

HNERRREET A ELRBEAZRAEH I RF R REeE D —
#% > C3 Phase I1 5 CHAEM Y H AT RBKEAEZRER AT > Z00E
MBIy TSR E KR AHES# C3Phase 11 244k > A TFRHPELE
Fom ik R A HBEZ R
R REMEER AR E £ X KEFRZ T X EHRA T HEHERZR
Al A RE T2 ZORAH B AEFRBI AT AT > BHMME 4 & TAR 5 BLIE
BERHAEH ARSI o i =8 P AT ARG E X S BT
L i —MEEs > HRZARRA M (Brek 0 8F) A&—ERAF
JE 4 R 0E > B8 32 4 E 8 (Contract grouping) st E iy © B3t R
2", (Accumulated Deficiencies) BEi#§Z ol » s+ d AR MaFoty B
AR o
2. N — BB A R Bf Bt R R i Edade (B4 T & B4

Yo s EE BB B & KB (Scenario Greatest Present

" Accumulated Deficiency ( B3R 2) is an amount measured as of the end of a projection
year and equals the projected Working Reserve less the amount of projected assets, both
as of the end of the projection year. Accumulated Deficiencies may be positive or
negative.

"' The Starting Asset Amount(Bi%5 % & #%8) equals the value of the assets at the start
of the projection.
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Values) °
3. KA ARRTERZHRERRM /P HEFE R MERGATESZ
=+ P Bk R E AR
RI2HBEEH L A RAAREE T XBRAEMKT AT LEF
AREHEZEK -

K32 BHEB AR ETEEARRRAEH 2 E R LR

R HMERER RHherK

Rz | CTE9O 2005/12/31 | CTE70 F8312008/12/31
%% F4 | (C3 Phase II) | &g (AG VACARVM*) | E &

8 A&Fx | CTE9O fast 2008 2 | CTE6O a3t 2009 =

(C3 Phase I11) | 2009 & # | (AG PBR-VAL*X) | 2010 & 5

FeHE | — MBAZER | — AR A F K B
(C3 Phase IV) | RI# x4 | (Valuation R[&FF
W Manual)

* Actuarial Guideline VACARVM - CARVM for Variable Annuities Redefined.
*% Actuarial Guideline PBR-VAL - Determine Valuation Assumptions for Principle-based

Life Insurance Products.

RN BEFERREGLEBRAREARB UM EERMEE Mz
HFABBAZBREFOHEETRA B EEHREER 344 Practice
Note 2 A7k & 4 » H & h M AGAER > FRBEGHNEHLEXFNE
BEEUIKHEERFARREEHB KL EREM - A5 &8 —EH L) B
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WEGRERTESA 2 ST E RN o MRS A BBRRAKR L A
HAAATIEAHA  BREBAMARBBE A BAMAR - ARE RBALLRLEL S
BERE M B 2 A2 (A 200%) 0 2 RBC kb g7 200%8% - B 3244 B °T & K\ 3] 4%

BRARFZATE) - ARG EERLEEET A B 3-4 KRHA -

R EIERA
o RS | B A WHEE R REER
| Practice Note(%#)
| \ 4
1| (DSVL 2 B Am e g 4 (1) 4% 5t 548
| QQ@earaatEsr || QO#E %E/%’SEH%
; B Z BRI 4 (3)PBR 3
' || (3)RBC % (4)PBR # % é&%
§ v
toooes - REHEGES |« B 78 4
\ 4 \ 4
G RG] RidiG
Rty 23 IR
RBC b Z 3R B B 4T 8

3-4 A B byta B B IR S ML AR

=t HMAYEHEHRARE

A BIEE A T 7k B9 A8 B LB M 4o B AT — &) AT > A7 C3 Phase 11 & #H#
P2 SVL2 9 $ K8 & AshA MY R A8 MER - BRI R TAR a4
#R1% Bk ¥% C3 Phase 11 B4t & SVL 2 2 9 %532 5 B R A O ik 2 R s 4 vk o

P B ZAR N AR 2-1 £ 13T B -
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— >~ ABMER - BRI R IAE A
(—) B2 i 2 7% #.(Regulations)

B ay kAT B M A8 B2 A (law) ~ &) (regulations) ~ 45 45
¥ R Al(Actuarial Guideline)#ufE4T B £ % /1 ¢4 #1145 (authority) - sb3nz
BREBFEENNE  ALBET -

EEERT EZRRT  AEBF B BAY  ERATERE RN C3
Phase II ¥ » m #4542 & KA Y AG VACARWM (Actuarial Guideline-
Variable Annuities Commissioners Annuity Reserve Method ) ¥ » He AG VACARVM
BATBMNEEMRE b AEHw mSVL2RATHREE G E  URA
RRBRRA ARBARERREGEIRGE I ERA —RBEGE I T HR
# SVL AT 2 A5 E » ANBHEREEH S EHERAMMAT ERFTH -

MmBFEEMMAEBRERMEEN & (AA) B RA8MER - A %
FoAR B R BLEAS B2 75 e R R 0 — BAS SR A IRAR IR T 8 R AR ~ AR SR
HIFRA > A 2B A THERE -

() HEEHRIE LA (Actuarial Standards of Practice, ASOPs)

HEEHRIEED (Actuarial Standards of Practice, ASOPs)Z &i# B &
A% & & B & (The Actuarial Standards Board, ASB)FA7zE#% > B ASOPs #7744
HEEHIHEORD  RLBEFARE -

ASOPs fedk B 6h 34T HAR B & ST R o3t — 2248 - A a B sRE ~ 3%
ZEH  XHRBEFXLLTHE S — Mz >  ASOPs REFAEEEH
—Bo ATUAASOPs B R AR AR KRB RA R B — KRB FFHFER &R
PEA L 0 $ASOPs i@ % € 4T — AT XM E T A TAERILIRA] -

ERANRHZBETHREZREREFEZ o4 > MASOP No. T—Fm ¥
REBREZRARE»H(ASOP No. 7, Analysis of Life, Health or
Property/Casualty [nsurer Cash Flows)Bpi% & sbi% A2 -
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£33 MAZ TR ERA | (Applicability Guidelines for
Actuarial Standards of Practice) P TRANEZHEE AR SR TR R R AT £

#5205 48 B 2 ASOPs » K3R o JE-T# AR A At 2 & H K -

% 3-3 EREMEAR LR AT EA 2 ASOPs

ASOP Title

No 1 ERFRENFLLOZIFREE R RS
Nonguaranteed Charges or Benefits for Life Insurance Policies
and Annuity Contracts

No. b | A RERKEAERIIZRE
Incurred Health and Disability Claims

No. 7 | ZREXREREZIRLFETH
Analysis of Life, Health, or Property/Casualty [nsurer Cash
Flows

No. 11 | ZBRARBERNIMHEREBREBRR HZRIEF R
The Treatment of Reinsurance Transactions in Life and Health
Insurance Company Financial Statements

No. 15 | AR a2 BAZRRERFLEZAZ AR T
Dividend Determination for Participating [ndividual Life
Insurance Policies and Annuity Contracts

No. 19 | ¥ H &

Actuarial Appraisals

No. 22 | ZRRMEERESRBEETABEIM I ZIBEEZELERAEL
Statements of Opinion Based on Asset Adequacy Analysis by
Actuaries for Life and Health Insurers

No. 23 | EH Y
Data Quality

No. 40 | A ANAICERIRBERE IR I EH L EIALT EEHLRAZ
T FR

Compliance with the NAIC Valuation of Life Insurance Policies
Model Kegulation with Respect to Deficiency Reserve Mortality

No. 41 | H¥EZERA1EE

Actuarial Communications

No. 42 | TOHARB AFN ATRERAKRERZ AR
Determining Health and Disability Liabilities Other Than
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Liabilities for Incurred Claims

(=) Practice Note

Practice Note ds AMA a3 - AARF BB EANR AT H L& tb1F
I ENB AR RARETHREE G TURAZI T & MR TEFBEEA
B 3%tk M AT - Practice Note 3R & 45 § & R (Guidance) » ¥#s B 67 2 A
EF T B tbey Ik > Practice Note 45 A8 T sAfk > M R & A B 4k > 12
Practice Note 7R =T #2 ASOPs 4&4% > 4o KA #EAH 2 1 F 44 » XA ASOPs & # o

Practice Note #ég i B AT a5 R H R ¥R F LA R T H1E% » £
saBkF %A 48R ASOP 74285 » Practice Note % @4 F—mE® » &Y
&, 7T 45 B & Practice Note & 4 #7¢9 ASOP - M B AT B 7R 4% 7x 2 Practice
Note » @4 T Practice Note for the Application of C3 Phase II and VACARVM
(September 2005) % Practice Note for the Application of C3 Phase II

(September 2006) -

(v9) 48 B —AF ) 48

NAIC & 7 & & R st = B 3% % X (Principle-Based Approach, PBA) » &

SL—sbAa R d o ERRA R R > Ra sk R B 3- AT
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Plenary

Executive

Principle-Based Reserving WG

A Committee B Committee E Committee

LHATF

Accounting Practices & Procedures

SVL Subgroup

Capital Adequacy

Analysis Subgroup

Examination Oversight

Receivership Insolvency

Reinsurance

Valuation of Securities

3-5 NAIC Committee Structure

Tk RR 200749 A 18 > SO0A Valuation Actuary Symposium

A5 AN LR RIS RIS TAE N a o w B 3-6 Ao 0 H P SR SRR T

FEAMZAAM I AR FE2E AT @ (Annuity Capital Work Group,

ACWG) ~ Consistency group ~ £& 7 35 T4k /] 4. (Economic Scenario Work Group,

ESWG) ~ 2 & AT 4E/ N8 (Life Capital Work Group, LCWG) ~ &4 4 T 4F

@ (Life Reserve Work Group, LRWG) & #& st [ #% 7 742 # T 4% /) 48 (Standards

for Stochastic Methods Work Group, SSMWG)Z% - B feRE#4H 3R + » £18

IR EREME > SMETE N AEREZIHE R ok 34 HF o AT

AR AR LA AR R A2 & T4/ 4 (Standards for Stochastic Methods Work

Group, SSMWG) & && #1535 T4k /s 48 (Economic Scenario Work Group, ESWG)w
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SR R Rk B TR N TR R -

72 31 RE M kA% % T 45/ s (Standards for Stochastic Methods Work
Group, SSMWG)= &3t %% & &4 R FIEM T k3t ek > R E AR
Em-FePhRRABHEHELZHE  CeHN UK AT AR R S
FEFE - T a2 R E AT HE E A%E(C3 Phases [ - V) R ARG A% &3t
Fx R e(RAARTXERAFLEHFLIN ERRAMNG T ERELL
Ptk A ey REAR A R R A % & 4 % (Equity generators) e

%% 38 T 4% /s 48 (Economic Scenario Work Group) B & & 25 & 1535 9135 &
TRNNERGRERE WERX FEARB BT INALHOREE
& 5 PRtz g ESWG 40 2 2 8] 48 A 44 B T 6% & & 55 0537 2 48 Bl Z R IEAR >
A& RAELRE A B AL Z AT ATE R GAR R B AT T oo T bR TSR L2
REZEBRSL —ARBAEBRIREZ R 2R THEACME TZHFE
AR —AEFBRAZMBEUEE B ZAREFEAHRAREFFHE
WREE kB BREROALRERERZER BHEXEREEREMHME

B o
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& 3-4 MA BT F w2 BE

EBAIAE BT
ACWG > A& M PBA R 2ILF MM A ey C3
> EAEREARA R R S ARE R
> HEEERRZEEER
> AR Rsn A EAE (CTE) 2 R R R B & A R 48 F & &K
(TAR)
» RBC = C3 %4 CTE90 TAR g2 CTE65 TAR = £ B 3Rty
Consistency | » #EASRAAHT EZ T E
group O HERTER T @ BERT R RS
ESWG > &g k4 (Economic Scenario Work Group)#r & &
WIR B ARG R TR NS A R ERE
> LERZFEARB-ERIHELZLST ENESH
> Ptz s ESWG & A TR AME A B THAEEBZIR
EARE
> REREMREALABRERZATAMERNZEERESHIH &
LCWG > LOWG Z A @B RGHE A48 PR B Al B4 & A T A3t te =
W oo Z A F BT 3 R o
> ITHZHERFEERECL % C2 83 -
LRWG ry BERERBGERRANAHRZECTREGE LT EORE
> %3 Phase Il ey T4F bbb xR HEZER
Bon b2 RBC &M E)A — B
SSMWG > HRANBEEARZROAEGEMIERZIERFZRME G E L
B B TRMEAE T EZER
» o REFIFERIEZARE T A g ATIRE E BAERAMS

FAREZEAEBREFNANHEZELESR -
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— AT EZ RN
#iEActuarial Guideline MAR Requirement® £"d4 » # 7 Asset Margin
ZHEBEAEAREEBARLEER R oM EAMMEEA T I ZMHE
1. AlFegigss @ AR EFA REZAT 7] 8 -
(1) 12 FAAAB A GE 3% B 42 #BNAIC32 7T 2.C3 Phase [#]% & 4 % -
(2) Pre-packaged #|% 535 > #aMmC3 Phase 11 RBCZ &k -
(3) FarkExHE » BmNC3 Phase [ #12&50MEF 3 H X > 28
BRZBNAZZARFEZRE SR EMH S KA Ly X Frs
ez TR FAME M ERRE > mIFEACIE -
(4) NE BATH B2 AR EA S BRFSFAREHRERE  RIEAE
B & MANC3 Phase [T -
2. M HAREN YA © SEP S004REH B o BEMR P R & X R B EZAE A T 719 K
(X
(1) FATRTaEZMBEE S REDN S -
(2) @AAAT#E 3L Pre-packaged %35 » #8#C3 Phase 11 #.4 -
(3) FahEHFR AL BERBNZZARNEEZRB D EREHS
& RALT ABEAEFHELI BB TR FAIRL IR ERRT M
Fe1& A CIE -
(4) ~a) BT BHMBER > BFESFATMEHREARE  RIE
1% &% & 38 C3 Phase [T 4 -
3. HNHEAMK S~ KRR XA AE - HIRRE B0 R R TARI 04
RporrR e R EES 2378 0 98 MmC3 Phase [12 R % -
4, BEOHR HPNAMERAARE XY AR SR KK FBS > FE

13é§%?AAA2:LRWG4£20063i6}1é%NAICi:LHATF{E MActuarial Guideline MAR Requirement for
Establishing Margins for Product Best Estimate Valuation Assumptions When Determining

Reserve Based on the Principle-Based Life Reserves Model Regulation ; &97E3% -
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TAREME BRI BRAN R KRG > BFEBRRE B F ETUELS g T
e g g 2#£(C3 Phase 112 H.% -

BAASEEMR 7 ik X m 3R M B > AR 54 (3 Phase IR ~ Aty 2

SVL 286 B AAAZ &A8 T 4E 48 (8,4 SSMWG ~ ESWGE ) ARl & 2 A8 Bl X > %

o F -

(D) HRELEBHRE

BIRAEE MBI X
Ae LARE AR R34 E 45 4 & C3 Phase I + RBC &yt B o » BIAIEIBA A H

R TRFIHFEBZ

(1)Pre-packaged Scenarios :

HAMARBEZES N —ReHANERF LB RIERR LR E
S EFRGEAEARAY > AR T 10,000 afgirc HEAEAHEA 0 3@
AZ I FZEXBEAREFAE - BT HREMFR - L2BAGHF (2 FH
BURANER KNG - KE (AGRBERAKRE - YERR - BIEMHK
Fonu B TRER s HALR ) B E (65%F 2 E+35% K414 3]
) BPHEAREGRE (6007 B K EH0%BE 2 d ) B A ARtz
10,000 gy edoRERZER -

(2)Pre-scribed generator:

Pre-scribed generator% &ESWGiEHR &) & 4 BREA 23 > N3 F A
WEAREAARENHR  wAFREEFTHERB L THRARD 28
(Sampling reduction techniques)R iV I5IEEE » =T @A 8RRV HHr
B E BT

(3)Proprietary generator:

NI BATHERZIFRAL S > PR BERRAGEA L (Variable fund)

ZHRBEEAEKAR AT 0 BHEBEA T HF SR EARFE (Calibration
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criteria standards)g#LE - ko RN 3] B 4248 A B B4 B A F R 35 BN

Ry BRAOBA RBMB RGBT M B MBI R EARREZRE > BA

RIFBEEFSHRREREZRZ

B % C3 Phase [ #1% & 4 &2 HKFATE A i (Pre-selected scenarios)
2Tk B AERAMART XA TAZZEHLRETAIFR—5 > & SSMNG A%
C3 Phase | & 4 BHRfEs - 2418 % > C3Phase | R — B2 ZHEHH T A -
2. WHRREHRZE

WAERAMEN NG AEBSRAFARCHELRH BEGTUEEE A

REOHER » A E L FRILERA % R H B Ry (Variance reduction
techniques) A8V EWHE R EEHBALREARA - — BT > HEBOHRBED
ZiE P 1000R S oA Lo 2 $5h b £ R 12 A — 25 B8 BUR LR A E ARG ERE
B > T LAER A 4 R B R BT R A A BV QIF BB > Ef AL AREX
HERAET EERABRDBERTHELEZIEHLERBEAR 20 G A RA &
VERBBATAEEZERRFR ) AT OMERA KD QFIE > R 0 BT EAE
8D 61 5 - MAE R B AT A B AR R 280 HARAR B BE AL E 65

fiPeer review?d -

(=) Betg &R 6 BE

HREMT A R EHLREAN > @FATALT —ECTERRSE EIER 4
40C3 Phase 11 ¥R 23t B & A & RKAHCTEI0 5 ™ F3 FeySVL 2BI7 3t B 2
BRI A AR At E 2R > HRREZHRLUCTEY XA T » 2RE
B ACTEE S KTAREGRE > BATESBAF X EHeMNILE R+ ACTET - &
M2 Bfs 2RI E R FRIFKACTESS - M K88 b 2 CTEME h R ARE R0 > &
SRR AT EERRERRES SR Ko K327

()RR EHER
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1. #HEHER

(DA E&

AEBEA T BBREASEAAFTFRZFEOFERESAEZZL AP REX
& LA S&P 500 A RAT itz 2R B A S wmE % (Diversified U.Sequities)
B E UMK T R EAZ TR EFRAESASRBFE | H 0 LAMT
% (Gross Wealth Ratios) 3% %42 S&P 500 2 AR EAZE —5K o

B AME A 2 A B & AR 1955 F 12 A 2 2003 4 12 A = S&P 500 & & A #&
B BokE 0 3B 45 ) REA% ¥ B8 g9 4 A (Stochastic Log Volatility, SLV)#r & A 2
g BB —MR4IK CE[R] =8.70%  BpH F34REH R 2 A Z %7 8. 75% -

IEF 4ok 3-0 AT

% 3-5 S&P 500 fe#x EZb 2 P A5 #R B 48 B4 5 bE R

e R T e
T e

Hb o B THERTUIN ] ZEMTHEEN 1 BATHETEAALAEA
BRRIEREN A 0o ZUAEFHE 2. 5% 0.72 &%) » Bl R T4 2. 5% ETF » — 8y
HIRBELBAEEHEFRGIN0T2 (AEZEEMERR—MHBLZIEL) -

(2) 4% 2 4R BN 78 ) 2 AL AW

ME R HARRAR S HON BB FAR AR ko k 3-6 AFoR
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& 3-6 &FEHE MBI TR ZARR

AL

£ tud

M}

AR S s Y
(Independent

Lognormal, ILN)

> AR A
Fleynie MESERAFECHMEEREESH > L

2 B[] P9 & ¥ B3R R 25 3L B A 48

B%4% ¥ 4k A€ (state) g 3L -
FHERBAREABRERRERS ) REATHRELE

#o [N R AR A RS S RIERFRER -

# A =M Regimedd %
HEF BB
(Monthly Regime-
Switching Lognormal

Model with 2 Regimes

RSLN2)

> LA RS AR 8] B BB P AR A

> ffBregime ¥ o ¥ BB R A ¥ E 5 ELA B E e A
ELIER L ¥ i

> Regime#d ik & & s A WAk 45 B 4K fE (state) » W R
AARYEH 8848 (path) -

P A—BBEHTERFRGERD FPEREHOH R
(the benefits of stochastic volatility) o

> 2 AE T A48 A AL Espreadsheetsy T B

4 H = Regimedt it

(Monthly Regime-
Switching Lognormal
Model with 3 Regimes

RSLN3-M)

> 5 ARSIN26g 349 - 3835 L > 1247 A [RE Z 49regimes
AT ABRALMERE —REA -

> JMBregimest £ R T AIEIRAR ~ PR B S SR -

> {48 A 48 b & LbRSLN2:E % R 45 B 8 > 2545 A 38 14

L ehregimes € G Wy R ZANE F 1R -

# B =MRegime## 34

HE R B

(Daily Regime-

T AAFRSLN32E 10 2 - B R B R B L o
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Switching Lognormal
Model with 3 Regimes

RSLN3-D)

SREEWMAAZNE | > SRAEERERGFAER A -

M B Ey A > AHERESCTERT AL PRI T LG EH
(Stochastic Log GEWF B o

Volatility with B EHBRUTHRERAEET AT 0 ARFEITEN
Varying Drift, SLV) B AT A -

> BEA TR G B IAE PR G RBY -

FREHME > B IAT O 2 RE#ELHAL -

(D HEApT 3 REAA L ZRIE

B E A 35 R H A R S 2 AU > RIBRGRYSE B 67 > (2 AR L A A 2 1
BHEEAIDXIRER KR BERREAAL TSR E AR HA S A —
ARG AR > LR BZBRAL R AR — B R (BRE R B & 30EH ) -

ETRENEMTH ARSI HEGEEHLR LIS ZEBEENER
AHEZLBFREM TR RS TRALFEX FLRBMERAREZ > FH
BEAMBZRS  HE S 500 AEAE AR LERALRR -

B iR S AR M 2 — M 0 BT RE ik AR AR 89 T 35718 A (Market
Price of Risks) & #KkBEHX—EHH > ERE —RBRAT > o FH 2K
TOoREERDT RMEL T LRAR > TREETE X HY ZWEF 5 BN

AT 7B A X > BT s BA v X — B -

/ W ( o
Market Price of Risk = E[RX] : J:. E[R}'] I J
\ O-TL \ O-j"

r BT E RERA R
2. FRIFH

34



1 AR A A 0 MR RN FEHEHREREREZ Z R - ESWG ¥
G RITA R o B A AR > AR4E BSWG 42 2007 4 9 A % NAIC LHATF ey4g4 "
B35 0 30 A MM ¥ B B A (Stochastic Log Volatility, SLV)#& 4 432
Z A FE > B 1999 4 C3 Phase | ME T AfE A 2 A A —2 > & ESWG
RIFEI1D3F4AZ 2006 F6 ABRBERESL A BH I AMKIHEEHHEL E 4
$HE -

RAFE LA IE B ATR LR EAR BT 0 % AAA 2 10, 000 42 SLV B A 2 45355
Bk A —EAREZ2ERE (122 4b69F %5 (Subset) A LR BB IEARE ) -
EREHERT

. 2815 55 104530 F  #HNERMAFE (20 FHEEHAF) -

e E (1 S8R B AA £ ) & Spread (K#AF R %) F=
HHymER2 B%AK 95%E oA -

2. & &HA¥E4F 4314 (Right Tolerance Statistic) (95% & -4/ T4 k)
B 2 w4 43 a (Left Tolerance Statistic) ( ¥4 $k/5%E m4x)
At =t R g AAA AT E A Z B ERE o

(1) AwpirshstEz b 24809 (30 FHAHA 0.95) F AA F7
AA 210,000 B3 A BT HTME -

(2) mwpirhstE2 ) E24:80.9 (30 FHAA 0.95) F AAA F7F
A4 210,000 FHz AR RIT1E -

3. W RFEAG A Bt SLV P A BORE B JE3% B GRAE U RAE REHEA
WD

4. prA RIRAEZEE (wEBRRE - &~ 28 F R R spread ~ H% A& 95%E

AR BEIE P

" Report from the AAA" s Economic Scenario Work Group, presented to the National
Association of Insurance Commissioners’ Life and Health Actuarial Task Force. September
2007.
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ESWGAR 4 AAA P & A& 210, 00045 35 /73t B b 2 Ll 4h 3t 48 > 40 £ 3-T~ %3-8 »
&3-9A7 % ¢

#3-T s (F) M F (1FHRAEHFE) (RATEE)

e LR S 14 54 104 304
o% 3. 92% 2.17% 1. 85% 1. 66%
i # 4. 82% 4.52% 4.37% 4. 30%
95% 6. 30% 8.07% 9. 14% 10. 19%
T34 4. 86% 4.13% 4.779% 4. 90%

#3-8 & (F) M F (05HAEFAR) (RAARERE)

S EES 14 55 104 304
o% 4. 26% 3. 69% 3. 36% 3. 14%
b4 $ 4. 97% 9. 33% 9. 42% 9. 41%
95% 0. 78% 7. 80% 9. 24% 10. 50%
R 4 4. 99% 9. 90% 9. 4% 9. 90%
#%3-9 Spread (&#AF R8I F) (KAHFREIE)

Spread 15 5% 104 304
o% -0. 88% -0. 82% -0. 76% -0. 79%
b4 $ 0. 14% 0. 79% 0.97% 1.01%
95% 1. 12% 2. 23% 2.99% 2. 80%
R 4 0.13% 0. 76% 0. 95% 1.01%

b2 A E A EARE %k 88 NAIC 23857 » 447 B NS JR oA -
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FuFE HABRAWMBBRYEAZERZRE

- BEEER
- EHEARMBKAARK
(—) B2EHELARMEHE
ABBFERENRBENKRAY SR EH LS (Long-Term Business) >
AR — A& %% (General Business) iR - FEATEH L EH/ S
(Mathematical Reserves ) #k % 42 s 75 4 #, € JB 4R A7 049 Bdig & #5 4 (Technical
Reserve) M E £ » TRBRARUZIMNBCERZHDEHENEHS -

(=) - BARARRA BT ARAEZLK

RBLEERT  BaREREXREREF TR ALBE AL R (Capital
Resources Requirement, CRR) #9847 &R > BPso2B45F A %€ B A (regulatory
capital ) #BHRKE AEZERK (Minimum Capital Requirement, MCR) sk iuik iy
& A% K (Enhanced Capital Requirement, ECR) W& 5
l. RIEEAZK:

D HE s E ARE K (Base Capital Resources Requirement ) st &kEAIRMRE A&
% K (Long-Term Insurance Capital Requirement, LTICR) #8tt » M E & 5

At B A ERRFEARRRIR N AEBA RRGE CHEE BREANEEHRILZR

P EBRMmE 4645 ¢ life and annuity - marriage or the formation of a civil partnership
and birth ~ linked long-term ~ permanent health -~ tontines ~ capital redemption ~ pension
fund management ~ collective insurance ~ social insurance °

b — MR 4 6,45 ¢ accident - sickness - land vehicles - railway rolling stock -
aircraft ~ ships -~ goods in transit ~ fire and natural forces ~ damage to property ~ motor
vehicle liability ~aircraft liability ~liability of ships ~general liability ~credit -

suretyship ~ miscellaneous financial loss ~ legal expenses - assistance °
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NE) R RGRIAE R R E AR KA AR S SHHETRKR 2K
R AAR B R S R R AR 0 B o 2 A
2. hoskeyBEARE K ¢ #1%k (Twin Peaks Approach)

Ho R EFHLABEAMERG U L ZR A LA G EAER > 3t
EHFRXARBEAEZRFARY RABRBREAZR BBIREN kB R
4] (With-Profits Insurance Capital Component, WPICC)  Fu ( Bp4t#t
DR ERE)

TR EEERMOEFRATRELNNRA LM HERIFE L&
¥ AAA GRS E MR 0 b E %% (Regulatory Peak) fv A%
(Realistic Peak) &4 K/hRikE 2 H F ERAWPICC :

(D BERE ARAZRTAREW B SR A RORPEEH L I EESE

A#Z £ (Resilience Capital Requirement) "R &KEAIEHR B AEK o

(2) AE%  FRatimtERE A SR (Required Capital Margin, RCM)

ARETEALRALEFERATEEENSK— T ERAKX SRR
RIBFLEFOTEERFFEERRA - BREAGRAR — A 7B ARRE -
R R T IGRR ~ 12 AR R Ao G MR 0 Bl AR KRk ~ AR E
HERE (G %) THEFRERE .

BEFZ RN EFAOELREREVENEEENMATENHRKR
B TEETERBET SN 2L RET R AR BT S el LT SR —
BAPFHEAR RLFENNFABINBTAMA I sEETERBATE
B MAEZRAFWICCT (RE4-1-4-2) -

" 5% % Insurance Death Risk Capital Component ~ Insurance Health Risk and Life

Protection Reinsurance Capital Component -~ Insurance Expense Risk Capital Component -
Insurance Market Risk Capital Component

P MR ARBRR AN EAREEE T EEEA RO ENEA -
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Excess admissible assets

Future profits
on NP business

WPICC

Risk capital margin

Assets to back WPICC in
shareholder or other funds

Long-term insurance
capital requirement

Resilience capital
requirement

Mathematical reserves

Realistic liabilities

Regulatory peak

Realistic peak

With-profits business only

Assets to back required
capital in with-profits
fund

Admissible assets in with-
profits fund

B 4-1 % & WPICC (B B RN A %)

HA &R 1 CP195: A new capital regime for life insurers P.3

Assets to back required
capital in shareholders or
other funds

Admissible assets in
with-profits fund

Long-term insurance capital
requirement

Resilience capital
requirement

Mathematical reserves

Regulatory peak

With-profits business only

Risk capital margin

Realistic liabilities

Realistic peak

4-2 AHEZWPICC (BB ER[NATE)

EA &R 1 CP195: A new capital regime for life insurers P.3

(=) F=F%4  EHIRBEN ) T ARATFE

ik ERNa 0 S BARA HLBALEEB T EFATEHRART

WA M ERATS R EAHE R IR o TERRR N EABRARE
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(Individual Capital Adequacy Standards, ICAS) ¥ & KA%F AEATR 7738
Rk N a8 E A3E (Individual Capital Assessment, ICA) =& 2
%

BRI 4R N 8) B ASHB 23 A B A A# (Principle-based) & B ¥ 4%/
S|BYEMRAE ) » ORI B BB A AR R N S R R IEHIE — T REN
AR ) R A AARERZ > N 7T 8 dEEE A NIRRT R )85
BRI EZ - N E A Y BAEARER - EERR ~ B A AREEAR ~ TR
iz A RRE EAN » EREZ b alitas g (B4-3) -

P A R
[ | | |
| % | % || =
A 35 )3 ¥ %3
R || R a | & || &R
Bl | | & ®B||®
B
|| A I AN E
W | | 1% B = | || =
e || & || &
% || &
%

Bl4-3 1854RI 8 B AR B 5 1A

[CABY B 4684347 > 8 Bl 467X SRR B 32 > R B4R THiR IR 8] B9 A1 B 2
oo AT AR ETATICAR =R A
1. Fas) 2 fTHAERMBE T RAES R FEET - S3HELA
(1) fEfRBAENMEE - AfF - AN RIERRGE -
(2)
(3) MAAEaBE A INEMRERANARORIGRRE EALN
(4) A BABFAR P LR — BoayspAE A

é\_\
‘_l
tm}*

MR EATR ~ 28~ BB -

2. FFSAZRKNSIRRANAARNERFBH T OXMNE > RaE—B—-FNF
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99.5% 1 wKRE R ABE A2B A MHBAEGFELR > PR L&) £ BITHEN
& P 0y H AL 85 o K o
3. 3] ERAEFSAMER AR A BEATFEN T BXHES
(1) —E—FmAH99.5% e KkEFTEFEMETLEERBMENGTER Lk
AR F T > EEART B e EF M
(1) 1E A 9B - S BaR A EHE ~ R A X EFABRNERE ~ TH
WERE
(i1) Fixey@gte @ THA B AR ~ FRARREER -
(1i1) *HEHER FTSARBREMA THRERRBRLGENE  TET A
SR T A EAR A 1R AR R E A BRI I
(2) FE(Deys BB N ER EfE o KRERE NP BRI EZE
B OHEMEERARTR - TERTAEIE S R FH R R
R EHFAEMERRREISE
WA EGHFET—RERFE  ERATEES - RS~ AH KABERY
i RIS B RAR T RS R B R BB T MR B — RBAE AR BAT
7B IMEIE LR R > 8 3R R FRAS I E — F S KR E99. 506 4y BUR AT 21
{Bho R EHRA L REGFH REEORENT HLARA NG R RAFE R
ELg A o
FSAemamAa BRSBTS - HARER > ST HEETHRRRAE G
T RILE R 0 AR R ey Bk AT op: %] ZREATRE TN E A
#5% | (Individual capital guidance, ICG) > #5E 2 ;7T 45 6035 435 ok
EARZRKR (BARKREMNWBYFTRRZR) > IRREEWERGRK » 29
R B ARG AR

—EMFEHER
JE 3 B & RARFR 2 848 Fl RE AR AR A s F 46701980 4%, 0 3 B4R ¥ ®mER M HA
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fReE b4+ (Maturity Guarantee ) 8938 &Ry > Bt > RBEE EL &2 bR E
I AE/ 8 (Maturity Guarantee Working Party, MGWP) Z:3Z E B ETH ERIE
M E AR UERBER T ERRGAELA RHEE  FLNREHELS
Wilkie Model (Wilkie 1986, 1995)  wtAERBEEEH R FREMEEEoF
ko B —EFEMHAEREquitable Life EAZRFE —K4ERa3 > FHE A
R R RRR T IGHE H P L AR S4B #EM# (Guaranteed Annuity Option,
GAO) #9fRFRTI o » % sl dife hoF AR QR E ATt ey R4 7
HEB6.5% LA RA G TIHFFMAN6.5%8F > hPp 4 &2 HATHEEMH > F
BTG R B0 ALL » Z2A AR KA REROGFTAEN AL » Hbd K
ST B AR R AE o AR M > 19905 K P21 - AR ML T H26.5
QAT » R ZEEM L P IEF A A > B Equitable Lifefifa A8 F A E
MRESATIZRE A RE S A RN B ER —& » B3 5 847CA08 1R IR
NE) LB EH AL BRRE TS LATEE A WA R RA > LR
THABEBRETHHNEREE T R R -

PRk gt > RBEMRR N AEAF S ARELG s aRE (With-Profit
Policies) » AskfRfRiz adl Y FBAe  UFERARAR B LERFAATAEK
L ERAEREETENER > ¥ HRNERRRASFRENNEAEES
REVERER LR AREEEE - %85 (REWICC) @R fRErx &) &
RIFEBEF  HATRGERADEMG T E > Bb RABEEHIRELZ B ¢4tY
RILF ATk "453], (Guidance Note, GN) ¥ » GN44 ($L2 £ 4 4 Fvg
PEEHAZEK) ~ OGNS (WPICC) -~ GN46 (MEAI4RRR A 8] & AP4E ) AGNAT (&
fx 345 A R A A A A SR 4T BTy ) AT B R B Mo 7 Tk e R RITMERRL T 451
WS EHPEGELTREAF S ARANERS AT EREREHYG TS —
BB -

A Ik g SR A AR B R R o o B A B AR 0 1B B A )
TR a Sl BB T HEFEI o EHOBERTHEERER T X - 518
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AR A EEAE L TEHALLEESER B2 ELARLSYE LI
‘R LB TERYRA AT A A -

PR

it

_—

(—) 4@k A 1 FSA Handbook

A BB g 2000 F@d [ kiR E T 50k ] (Financial Services and
Market Act, FiSMA, f#% ACT) AR B/ A & abbtb 2 B2 % > B4R T 1986
Z & @R F % (Financial Services Act, FS Act) - 4 4 &R # /5 (Financial
Services Authority, FSA) m % &3E%HK - R~ RITEAREMBRHG FEZ
o —gh EE A -

FSA Handbook B & FSA #&#% FiSMA #% 48 37 € 48 & FiSMA 695647 4a Bl R 4 &k
MG B B3 5k A 2 % # - FSA Handbook T#& %% T/ &% (Block) @ #EE
RN XTéany HEMEME T (Module) » £ F A5 F ~ 89L& 30455 o & &R
rdo -

1. &M% (High Level Standards) @ #n &g N At ma £ R
o X ELEARE IR o

2. FHMMH (Prudential Standards) @ HELNIHEEBRER - THh
PRU (Integrated Prudential Sourcebook) #= IPRU (Interim Prudential
Sourcebook ) ¥ K #8 © ATH F &9 INSPRU & 4t R A BHE MR » L F

&) IPRU-INS R A4t iR Ay R A FE MR AR @ o E K EEHEAT
3. B %M % (Business Standards) : H& &3] B FHENER > L+ ICOB

(Insurance : Conduct of Business) #L.# T 424 — AR fv bR R 4 &Y

RN B £ RREEREYF Lloyd s BB 4 COB(Conduct

of Business) #9345 T o
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4. B 32 (Regulatory Process) : #$eFSA ey & - BEH BB R Ao H &N
SlEy IR K -

5. #E -~ #1% (Redress) @ MR IZIHM LI BIE 0B -

6. FFXT A Z (Specialist Sourcebooks) : #>~ Handbook ;& 4v 47738 A # ¥ 4k
HoREE 0 B AEEITEE (Collective Investment Scheme, CIS) -~ 12
G & (Credit Union) #v Lloyd s % -

7. £~ A1t £ £ - 88 &5 (Listing, Prospectus and Disclosure Rules)
FSA Handbook #94E4T153T ~ 38 AR =T #¢ FSA 48 4 6§ Handbook Notice #v
Handbook Development Newsletters J 43 4v o i@ % f& FSA 37T 3075414 X AT »

& & dIEE R 89 Discussion Papers (DPs) #lisk#t ¥ Ay 3o B X
#y Consultation Papers (CPs) # M &RHUFE LR B MEL 2K 1 &
# % Policy Statements (PSs) 485~ FSA ##% B & R w & > L8437 H

BN EX > HTRACBRERERLF S HERAILER -

(=) &mkfA 5 ARROW 11

FSA B 2000 B4 48 & ARROW BR3P & 42 4% - AFa% (Advanced) -~ AR
KR J& (Risk-Responsive) ~ T4k (Operating) 224% (FrameWork ) &9 f§4% -
EFHEH A SGE > PR ERFT e ARROW 11 BEE3T15 2245 - ARROW 48 2 FSA
B AARMEE LA AN AR NG ERFSA wREEBAR Ty
1B~ RPN FH SR R 093050~ I BHIRERIRD 2T RR -

4 BRIRTS By e & )R B MARE S 4 A Small Firms ~ ARROW Light #o
ARROW ( XA TheHtmn AR ) ZHME &Mk » A R B2 E 0 R IRFE ik
CRAGERFTAAAR (5FE 4-4)  AFEREZTRORE -

BIEBAR A B 7k

1. Full ARROW : # & /A =T A R 093718 - 4130 3 MAT A £ 5042 4] L ey R
R BRI EFRABEMESFEE -

2. ARROW Light : — & 6 E e RIRFE - R A A B X RS aTE4H M
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MEZFMS -

3. Small Firms : & & ey 3] » ©RRF ARG & T 288 3] 45 0k £ PT84 B 44
¥ %" (Relationship Manager ) - &% i@ HAFirm Contact Centreft ik i@

BN AT I N A HE 0 R e S e EmumR” (Thematic Review)

A& H H AR R R R TAE & & sk RS By M IEBE R IE o

ARROW J&U P3P B A b ik & H oy — F A BGAE (On-Site Visit) > &4
EREZA TR G TBEHNE > RERBANIREO W EFETRLHE T
BIEATH Rog M F AT B a5 At ERGAEHZIHMOA-F 4>
UAHUARAEAT B2 SRR A BAT B RR S Ko 0 & £ ey 52 R -

—BRIGIAEE RIE 0 SRR A A E NG TR H %N 5] 83
BB aEHTREGE BF —HRBEHEZSH T EZARGOMAR L & R
M1zt £ | (Risk Mitigation Program, RMP) @ * 238 B @ & & &R B 5 R,
ek AR EER - AERTBHAEERED 2BRE A RT EIE N3 KR
WATEN R KR

& A RRIRTS o % H R 3R 6 A R IF AT B R 2 8 1% 0 R{eFSA¢
AR IR £ AT IREFE O ARFR A 8] & 7T S B N R SR R E 1 Loy

RBATHE TREEHARBEAFENRNASLERRUERYTE > — 2
LBEAF B 0 2R AR CHETF G REF E R MR &R
HoWAAR AENEMETITRRERIT E P ZRIRRGITE > N5 LLBR
AEHEEMTE AR AEI SERMEE  —BARRERENFRETE-—20
Fo LM LBRGHBLGHA S TR AT EWBHES  (Close

and Continuous ) &9 B 32 > 4w RA YA BB 2R BHRBI A HEME > B9

UFSA U AT H R EEBEE EAY TR NN REPIYMGES X ELERET
BRIk E ERIBREEEE BRSIERNBITHANESER  FIRTATEYR

o ) 0 R TR ARG

P I TR RS FOA 2 2 B AE RIS LRI R AR SR T UARA HEANIZBE
HR > EAMIFILEARERLF R EERB IR EEEAKE mMAKRY T EHR ¥
WATH) EAAMETAR R ML - E AR - R THZ EHERE % -
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TURRO BT AU HEE NS LN - HELBEEZI I EE 2K
AR BIE AR YIS - WA BT E -

4-4 ARROW » #6971 7 7%

T kB - The FSA* s Risk-Based Approach P.5

MR SRR ANFREEZFESEESE LERATA2D0BFEMETE
BHE RN GMBMERMBRIL AR THAEEE & TR TR
st AR 848 5] B AR AR B B -

(=) WEEHZ R L B ¢4 Guidance Note
KB L& (The Actuarial Profession) 2 A 4% 3 o 3545 B Ty 32

HHWH R A ARB AR E AN - AR — R aEH R REHBH
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ERey B E A R A B AE T X B R HBA LA B ET A LR
(Professional Conduct Standards )#u4t+ 4 & 32 ¥ 45 £ 354844 35 3] (Guidance
Note » f§#% GN) -

FERxrEMA  £3% A Equitable Life 440 Morris Review” # &1 » #
BUR SL05 Bt €32 40 2] 5 B — {848 H 75 3L 69 M AS ST B 67 e IR S AT
%, HbA 200645 A 18 BAE K Bx LM MFHIRE B (Financial Reporting
Council, FRC) F &4#%5 5 & #4% % & B € (Board for Actuarial Standards, BAS)
BREEHTHEMERERIEST] -

BRI EEHAZR R B G4 A 8K B E 6 & 6945 3] v A SR AFF &
RERE kA1 AEF_H T ¢HRANT (ZREEA BB

BETERR) 9P %5

* 3B Equitable Life #& #]1% L 37 £ 74 » 3 B B4 3f» 2001 4 8 A 31 B 424 Lord Penrose
FEGFHHAR RN T SRR A KR AR A ERTIHF F A2 NEE - REQR
BIptE P ey - £2004 3 A 8 B A AERE Y ZFH4H I REGY AL |2 HA
RETRBOITE - NEXBR BT RS Derek Morris 45 #4566 Bk ¥ o BUR A B3R

(Government Actuary’ s Department, GAD )&y & sp4& 7 2000 53 A 16 B 5% 2 %oy Morris
Review °
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& 4-1 BASH AR EREHA Me94s3] (Hrk AR ~ B4k4eF0 Lloyds)
R | LH BR AR
GNOI | The Prudential Supervision in the UK of long-term | V6. 2
insurance business
GNO2 | Financial Condition Reports V1.1
GNO7T | The Relationship with Auditors in Relation to | V3.1
long-term business
GNO8 | Additional Guidance on valuation of long-term | V7.1
insurance business
GN10 | Valuation of Reversions and Life Interests V3. 1
GN22 | Disclosure - FSA Rules V2.2
GN23 | Life Insurance Company Takeovers V1.1
GN39 | Reserved roles in long-term insurance business | V2.1
GN40 | The Actuarial Function Holder V2.0
GN41 | The With-Profits Actuary V2.0
GN42 | The Reviewing Actuary V2.0
GN43 | The Appropriate Actuary V2.0
GN44 | Mathematical Reserves and Resilience Capital | V2.0 (BAS
Requirement Amendment 1)
GN45 | Determining the With-Profits Insurance Capital | V2.0 (BAS
Component Amendment 1)
GN46 | Individual Capital Assessment V2.0 (BAS
Amendment 1)
GN47 | Stochastic Modelling of Economic Risks in Life | V2.0 (BAS
Insurance Amendment 1)

(v ) B B

B4 E 2R (Government Actuary’ s Department, GAD) msr# 1919 & -

BB —

BB B AL o BT AR B30 00 £ 2 B AR AL S IL 60 s A T 34 A 31

PIZPAE I~ &HonE B3 ¥a0t Bk - R @R XBO BB #ME - 2@ LR

FUBRBRBER > EROENERROGERARZTUARR LHEPT » RRZRKE

BRAM 0 B 5 K B4R SO AR B A o

EUR s B3R 64 S E T DRV LA B R R ) e 3R e
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RBARE ~ ERFIFIMRE —RGERE - RO EHRE L RkE 4
TR ER AR CBREE 0 Al it 3R 2004 FRT ey RRA R R

(Pensions Act 2004) P ey as2%2t ~ BAFE L B R s % o

o KMRIFEIHEERE

KAEHEEH LHNMARY R A SME AT REEGEHEE
Bl £ BT » 3 B BASHE — AR M s s E 35 3] > % T GN44 ~ GNA5FaGNAG ¥ 4,
$o A A5 MM vk e TR > BN o T4 A R E B BANGNAT & B H7 AR A B4 GNAT
(V2.0 BAS Amendment 1) B2006512A 31 B F4s4 % > REBHEEEHZER
B @ Be R AT AH E R A KT REEAE AR 0 R ERMERA-1 o K
% 7 #FSA Handbook & B 7 8k e st R Al AR KM E AR A B 5 BR
ARG o

— ~ GNAT : Z R ¥ 45 A RE AR B AR 35 48 8% JBU e
% B 7B K% F Professional Conduct Standards (PCS) > GN Rl & {452k

BT A e B8R BRANAN A ZRME T REHIRENRHE L

B X F R EFORRE AN ARSI EHER (Economic

Risk) #9f&Fznd] e

1. @A

L1 AFEIEFILFEFIARCTHER MR > A ERKF[455]] (L4 GCN)
RPN EA M6 TAFEBPZREM « 2R v Jo R 3) B RBEFo R GN # 3
AP o AL R B A 3R BA R BB AR BB 8] By A & T B3 4 3B R AR A
B GNTF o A EER TR NS E K -

1.2 do R A 85 R R A AR A 093 R ¥ A — 8 38 =& 7 @ R AR GN> KR

Y Ao R R B EER & S ARE A e AR (V1. 1) 89 £ F1 N S5 X R RIHE AR ~ 4an 85 £ 899,
R BEND T EEMAN L34 (Parameterization) &9#E -
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R ARG TR TR 8 B EHERE T o w3 F R RR TN A
GN ~ %p B %> — #% /23245 B 2 A (General ly Accepted Actuarial Principles)
W) 0 iR > RAEIRAEAR OGN R — RREA R E T —RABHE R R A - AR
AABER T AR NAFERAFEAR AN E > BRAFESRON A
MR FERHBRT R P ERERT -
1.3 A& GN 5 INSPRU~GENPRU #v £ b FSA &9 4% & 644 7L » F e #4L & Handbook
R R AV
1.4 A& GN &g GN44 2] GN46 &-6F 2% > HIRAE 645 FSA 32 4 Je 4 A AL AL 64
AR B o T 48 F 2 Ay B 18
LS AN BTRMA R @ (1) AHEaTH—RMEEE - (2R LR AR
NE - RMFETEILERBEN T EFEAE -
1.6 FMEMAEA e AR Fo S BAL T TR TIR T B 8 B oy fofRes ey e dam & -
2. 3tHETH-RERE
21 ENTH—BREEBNBHAENERT > TAF S Fikst BT 8%
BIEBE B AR (Closed Form Modeling) ~ (2) % #bF &
## (Monte Carlo Simulation)
22 PR R AR HALRR A Hy ik 0 A GN 9% R & % DA B A 1 2 b
BB/ E -
2.3 HEHEA
2.3.1 A LARRAEEAZM (Arbitrage Free) # - i 4F T BZH M T -
A T REAR AT Y o o XSt I — MR (2 T RAERZ A X
TUARBEEARREER AGTA BRIFETERREFH ANTAENE
BEROZERN -
24 F3bFBAEHE

2.4.1 L@ R A 97 BLE B R 7 LA R AESHE > ok DA — By P RdE BAT IR

Y HAEMA (asset model) F54tH LB T E A A A MBMIBEYHEA
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Hittst Fik (635 Real World Measure) #ReT Li4E B » &3k 255 S0
B Traet4aE (Independent Equally Likely) s Z#kFA % & EK433

(Variance Reduction Technique) &y4ifiz % =T:EA -

2.4.2 — B FAEFN AT BEEAEE PO IARRE 0 TR AN AKX

(Analytical Formula) & 42 #3% (Standard Error) - st3¥ huii#it &
BHI WY BE AR HE R oA RFEENE s KRBTk o R
ARAEEREG T A AEERAEHRER S EREHEHE -

3. WPICC #3m—zkit

3.1

3.2

33

34

3.5

3.6

Fe 3t B WPICC o5 A 73R 4738 ~ B4R - PR a0 EfTREM T AAR R AT
BB | BT AR I EAF R E A0 GRS o BT R R 4o qR
e B fh 69 5 fo A Rl 09 B & 89 7 37 — BUE{R 4%
BMAEAELBRZRBEER R BT AFEEBR T EAMNOER S
R BRA B a e FAFH -

R4 i A Ao BRI 0 B & L B WA AR RBELA T
Eo@BFEAMAER LY L (AR EM ) T A% M (Asset Share >
PREA RS IRER )~ AR REFER (REAREFLER) B
RIMBAEZTERN PAER LA BAZH i HHE (Reproduce)
FEMERFEGRE -

TH—BREBEEEH —BROTE - wRARELBER BB BB MIEP
BT 351& 4% (Mid Market Price) B » $hA®) £8f0 & B9 BH T RE BN
o g R (Market Maker) AR KR ERER HERTIHIZE L
BB E -BRIFFARE  AERE—MAFFTRIOTHERL RS
IR ay A F & (Close-Out) MA@ & A LL-FHEHLERGEE -
FOEIFOITAERTH ARG Gllom ER ENEEHE  REXHHTH
—RMMARIE AR ERERELFE—BESENERTE -
ETEMGEILREN DN H GG > Bl S FHETHIER  THELE
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STHREMEHKDOEER HEERGFF - FREFREHT 5 —BRMEEEGN

SRELEAEINTEREENER  BARAHGHEY 25 R FSHEHN
FHERN BRHEHN - FHRERBEAL > ETROABRANSTFROBE -
RS EFBEREO S AN EBRE O S8 AEH BIFRBIAIY
BHFTA—HER -

3.7 BMAARE

3.7.1 JB4E A T 2 R 49 AR 693718 B AL HaB M (B BILEE) a9
ARy T EEFRBRBEALEL EAM AT S BR L (Volatility
Surface) R » RZ N 4 8 oy B IF M B UE A BIRA 12 AR
BT DA R AT & 0 BRFEAGN 1.2 A4 5]E % -

3.7.2 kT a4t B 2% E4 A (Constant Volatility Model ) F1& A R F]
S HAL T R UGRE R E LA 25 (Model Point ) ~ SARE# 6 & — 2 #4b
EIBE A E LA 2S5 A8 (Using a single
parameterization calibrated to a point which is an appropriately
weighted average of points on the volatility surface) e

3.7.3 WwRBAR L BB ANRE ey B EHEAR REARFRI B S
P8 A a9 AR A BE b AE S AR B B A B OT o -4 AR ) B R A AR 4 — B
BT R

8 Ay R T BAT

3.8.1 EHSZHAT AL BEBEHTRRAFTHRI) RABATE -FHRERALY
TR A A RIFHEBEG TR 5 BRAT LB TH BB AUREE RIR
B T BT RS TR - R T BRAF 8918 242 8" (Moneyness) A& &L T
BAFWEATH ER S E o BA 28 A% T A 2MEF R (Extrapolate)
REREFZOHE - BRRERERALE -

3.8.2 SMNEHANEMOUERNITEMY  RIFAFEEHL  FAREREY

* The degree to which an option is in or out of the money
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SBF R ERAEHA R - 1B A2 R R AZ A S0 H AT B AoAma o ARIE L EA 8
T BB RETEIE R A FEGE A0 A5 % — 8 A HIT 25 6Y dh 6245 A
ST L -

3.8.3 ArrmkAAeIRIE (Quoted Price) A R dsMEE ~ RIEIFFRAN TR
R 5 R 0 SbBFINE 6B G MR

3.8.4 W RAXIH T BIABIFH THAE M Y RFHBA TR AL
AR ARG R KB TAABE S BIALTIHER S H -

3.8.5 #ixtT& £$8% (Asset Class) Mm% F1E A A4 (Bias) #9458 (4
WEAEHEHYERRR - BNEBRNEERR) IFAFREE—BHNEE
B A AREEAL K E o

3.8.6 WwRANANHHIMLE ey B E A LA TR A FMAGER > BITRAMK
EBEGFASAG 3 THRE -

39 gARB—EAE AN E LA B EAEEN  RE BEBRE T AR M eER
Mo FR/RIEBREEMGN TG T RFELNS 6B AT TERARE &P
AR E a9 A8 B AR BCH A A AR E » 4o RN 38 HIOR B R B B 0 8 3%
HEP A A B > EGRAEM A A RRB R ERE AR T A %8 B
AIEAA o

3.10 4R B 1R 69 3FAE 4R A 64 & R A 3 S B & R e d 4R 09 & &1k 48 B iR 4
RS TGEEME > FEGKTRENELT ZY T B EARRE
FHPEREEFBEHIEREOBAEABEELR - £ZHELT > THEA—
PR T EBEAR TS RN A R AMGENIMA R —E
—RWITRE > BEARHAE (Swap Rate) » B b 7T #7 R oy R 424 F 3518
EEEA0 - LR HEASERERAALBYF AT ENRSELYER
P & S e & B A2 ST — B Fo A 7> B 1R SR 69 € 48 B 69 #7383 T 3518
i o R AE I ER AL AR B IERMETIGEE > THEA & 1FFE
ik 6T 3 — B R e R AR R Rk ke (B I i A EARE(—
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BEANTIFBEHEROWARE > Bl XA E > F4—aRHRAENE LS
BRRITAFALGFEMLIETYE ) RERAT ERTARANERAE -
3l F R REAMMRER A LB TE A BER BERANFE ARG AR
RAE A R BT B 648 B B4k 40 A1k A B AR 69 S B Uk 0 BB A AR
AREEZ —AERRAFEN eERELIZ AR L EBTETANTRED
1R -
4. A3 — B HFE WICC 9 EH H ik
4.1 HEfRE
4.1.1 HRBEREISA S FARNE ENREBERE (F TR R R A A 4T3 /o)
BlEA—RREEAME [ Ry R aFOFEMIMGEE R
HHEEGROE AN T EH -
4.1.2 RO EERERE B S BBANTHARG IR BERATRRFSMEN
T34 8 R Ao BAT B 45 09 35 B B AR B A& a9 A - B AV RO AR AT A A0 B A
Mk ERFBELBORGEBE
4.1.3 wRBERHFEEEBE—F &% (Asset Pool ) (A RI4E ey 4% F i A
B ) T A AR SR o MARA AR E() TEb
AR EARE BB ENOIAT B (2) TREAREIRNEZITA
W R ERAR B 2 G R (Tenor » RO F R R AN RE) B9F Kk
#HFEH (Swaption) 4 - AT ARR -
4.1.4 Bpip Bl 2 A% E E oy mB 2% (Differential Return®) &4 % & %
fy > RHE 535 (Base Scenario) Fv#F 4 64/ 7 5 B4R & 755 4% Exact
Match » JB A FFAZFER N T & Natch 6 R ZEHTHAR - H14
W& A > THE AR (Residual Risk) 4 A A% »
4.1.5 4. 1.3 04 1. 4R B R A R F B AEREERS BAFFA R A

® 4 =Rf - Rb, Rf ~A4#m%E, Rb -AEpE %
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a1z A R -

4.2 BB EAEE (Risk Capital Margin)

4.2.1 3tERMREAERHFEZA L GEEFIRAFE (Revalue) & -

4.2.2 BBAEME A (LIEBIRE A ) RIFY B9 B BT BT - sERAT
HHyfz AR A RE LN

4.3 #4489 F% (Smoothing) % o

4.3.1 MinFEeEHhse (RA—EEE) REH &% (Realistic Balance
Sheet) # &Koy B » BEAKET XTE -

4.3.2 FSA & Bh£ 4. 1.3 Fn 4. 1. 4 R ) &Y gAML A + 4 A Holistic Approach »
A ATaRATEF LR MR A ENeEAMBERKR(RA
BHERTHRGEERBESEEZEM R A)  Regular or terminal charges
against or credits to asset share ~ & FALAFH KB . - RE4T
8 (Misselling) #y#MERLEEA -

4.3.3 #IE s ¥ E A RRAVEEME > o RE NSV FAIMAIE MR E (Profit
Stream) & Bz 094735 R EF M A ERGRRRIL 0 BH R T 5 RR
M AR T B3 E -

5. MAER & AP Ry MBL A

5.1 RE RS B Ao @ B A B 69 B AT KB A a9 R MARE A 69353t Fo ik

E ey EARERNE AR TR — BB AR R -

5.2 GN46 Bp &4 4143+ 5 [CA 6946 3] » 5ol MEEAB AT H oy R -

53 BAFo 2By EHE

5.3.1 »a)prisEny [CA BAR8 ¥ ¢ 45 b B4 A a9 F K (Probability
Level ) #ob%fsdh (Time Horizon) & /2383 a9 A0 Fo S RGBS 48 B & R
FRERN

5.3.2 FEFELRATAL A 4 Bag ko BLAE AR B o BLAY B3R RN Ao Ll A 09 1F Y
T o AR M BRI IS > T E A Y S BT R R AR 2T -
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5.3.3

5.3.4

5.3.9

5.3.6

5.3.7

5.3.8

5.3.9

Bp ik ¥tk A Koy @B S BT T e ) Ry BLFAEA A IR B iR
ZAE 0 R BIR0 BAT B AR K R T MK -
ANESRR G rE EASHOER U EFESL.3. 1 BRYFEL
BT ERBRERG - flho FHREABREANBERET LT A —ER
ey~ TRERT ARG MAGTAE  wib— RWLAE K HESHE (H]
o B T8 B A E) RARXGHM ZAE LA E S
AR B &% e A B Rk Real-World Parameters ¢9# %A > £ B A Y
AR REEA 2R ko RBY P F L EA 2R SR EAE LA A7
WY EREAR
BT8P S Real World Outcome @ 38 FARIE T ISE & 4R
EREA R A6 o &L EE T T 2 A & RS % (Maximum
Likelihood Estimation, MLE)> & B3 ey nBc L T E M B E A
% BB R EH B 5t bl
AR 2 R e A ] R B A T BT M S g R Bl RH] (Bldo UK 695 &
35 ) 0 SLERPAT A B9 BOR AR EARAE A 5 A AR ERE o ST ERAT 69 R R e
T 38 3 EAR KAAT (9o UK ME AT F ) o JE3F4E T BT B R E K
EHOBE  EENLBRAN)RRETHERAY —K -
G REIEE BRI AR R SR X RE LR
ZERR > BEFEN S RRETE TR — 298 M 13 -
RS SACEA o) B EIE LA B 94845 B T REBL A A 29 IR AF ) Bl
EH ARG S ICAYFER  405.3.2-5.3.4 prik - B8y > THEEF &
M AEUARBRAR S B EHNIBR T T A ATHANKELR
Wy E B T TR R R AT e R A Bl ) 9% 2 3 b AR
B R AR ©

5.4 BB LT RR

56



5.4.1

5.4.2

5.4.2.

5.4.3

5.4.3.

5.4.4

5.4.4.

5.4.5

5.4.6

FEME ARG E —BERES AL R (ESC) DA E 44238 — 18 % #

1 $7 FAEA QYR AF IR A AR &Y RG] =T 42 A I8 A 48 i KA SRR
7B (Maximum Equity Risk Premium) #93# =4 A (Mean-Reverting
Model )o 4o R # #F & R HAC I EHA 810§ WA L TRE D BER
BEATA  RIFTER BA R b i@eye i (Skewness) Foif k14
(Kurtosis) ey A! ~ /2 i AR P 48 A AL B S BUARBRHE
WER -
H &
1 SHEBANFNERDE ARG T LOBETHELRTANYTY
—BEEME FER e RTIRET R AR FRERERE
ey BB E R RFEA Ry 5 Bl ik By A AR T S AT
J o
w8 1R
1 $HEZH R Z (A K BURRBEATOIE > TR @ FH T 5R
HEBRERIN) M7 AT eERZEBEE -  BHRPEK
(Recoveries) #9% %) - A TAe & F ZMRFBE LFLL S - A5 - )
R Fo B WA EER AR IE - AR R Bk 2 S ARM A A SRR T E LFELN -
HMABRHF 5B RENFHFAEREIEBAS ARG MIERA
ARy fa s (KRR BREMEAFRARZRBEAZRS) -
FEBUR I F AL 2> 5] B & 4R B KR B T B R Ao 5 A R JE B B A A
— AR o o RARAEEME] > AIES A BB EHERETA  AAREE

ST EEMZ - BmERIIES % IR A @y AR R 1HR

® etk & 4 % (Economic Scenario Generator ) 733544 — A REMEE A HEA > A
NEA—RHSETAF AL -
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Pl 8% oo 48 B A AR o
5.4.7 B EWERR
5.4.7.1 @ % a4E AR A EE BWARER 39 2 s HAE P Iciey 32
ERAARENMELER (RLEEN) BARH S kR EMFL
B o BUCERGY B R P E A el da IS B — B AR BGR T AT AR o
5.4.7.2 wRARENMBERBELEREGAH AL AT ARLURESNE A
B JEAE AR AR E G RER -
55 RERZSE (ICA)
5.5.1 WiF—BMMMATIRR R ARay 45 e AR 69 F 2 MR E > £4E A Real
World” Models 3+ BB R 4Rz 3] B Z3FERRI R AR FRESNER -
5.5.2 $EUUB/TE AR F 5By T TRIZ S WAEE > FlloE A TR
HREEBEFERES B AT A BERE S BERSERGAZRLR S By
BB 2 o B AR de il e A R MR AR S R B R e F o
5.5.3 FHEED FILNR BT AS BT > TAESE ZH G EEE -
6. ANHLRHGLOMMBTY
1 FEBHORARNTREFRGIITHERT —ETRENGE > MAZEEH L
B EARNBRIRE B E SRR K -

\S
Ve
pullf

6.2 TREZHMITERHMIEEE (Non-Discretionary) #4857 423205 (5 4o
{3 RAK B #5404+ Guaranteed Cash Sum st 4% 38 S AK M A 44 Guarantee
Annuity Value FIe9:83% ) BT E BLah & RAR S 0% > 0 3] JE A RE AR A4
BIZAMR - B RERANAA ERUR > AP EBPRETELETR -

63 AT ENEEMA R BN AHAMR FERSENE B

& (Adverse Deviation Margin) Ak ZiEBHBEAT > BAUMEBETHE
BB BARFHCAE > — BRI & &% 588 RN REN LR
A8 BT RAS -
6.4 MRAMEAGN2~ 3~ 4 B ey A St B oy 1 35 — BB AR R A8 B2 B o
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TR

6.5 AATHENHERHB LN THERTHEAFLE-—FTHEREY]
B CRAEAEEREEAMOE B (HloafFaaRAttii e
NEEREE ) RERFHEEFRBEE W E—BE—BaREHREE -

=~ gk (FSA Handbook )
o RBREE R X0 A M 69 BRR RSB M T AR AL T
(—) —#&F kA% (INSPRUL. 3.105~1.3.107)
fe3t E With-profits fund &9 A K & HE &~ &) JEZAE A T 5] 5 kAo Rk
1. BEnE) e ¥EF -
2. BE R RAEEUEY (RARPEHGUY) -
3. %4 GENPRUL. 3 &4 & A3 B H A -
4. JE# With-profits fund 89 BAT M EBIRGF 4900 Bl » RN BRGHERENE
o~ Chodh R Re  ENEALT AR BER R
5. FRE D EWNNE) AR R NTFHABE R KEGIEZT SN Fo RAE L 3)
BHRNTHABEN RGO RENER -

q

6. XFEBRMHETEBRERERAATA -
T. 2E NI EETH (Generally accepted actuarial practice) -
8. s ey iR R EEF (PPFM) —% -
BHPEHLORTRRANA AL AT THBER A FL LK
M B o9 & @ % R o) BRI IR e & R o 8 o 3] & PPRM Ao 2> P #4588 8 R A1
% ABR R E RA TR B KA — R FRBP T o 2 3 T AR T B Ao NE R LA
5 B AR AR E M mARSE A E e I5E1E
#M & (Tax Expense) sydeBeyZaE s @ X B 2T AN EEBREHRAA

EHOTREE - Edaril > JAEF RN 5 R 1F 2469 With-profits fund J& &
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AR R A B A ARG THBERMNFERCIEMRB AN ERER
HEARHFEERRMBYOHORRE R XA TERORERE

(=) 735 ~ EAFH AP R A3FE (INSPRUL. 3.169~1.3.174)

N B) JEIAE B F 5] F ikt BARATAR S ~ B B A AR A

L.

2.

3.

AT —BRMEEEABANIFEI L T —BMEEREYATHE &R

TIFFTAE N E E v A 1E B #6948 (Means amodel that delivers prices for

assets and liabilities that canbe directly verified from the market) -

3B EAEZE 43 E Rk With-profits fund - 4fRf £ 5% & &M E Fo A B

Wy EE BT — BURME

##% Staple Inn Actuarial Society #9###% > EABAHEEGHALE —E

R EDLSZET (H#» With-profits fund ey K-z EIEE KR » MIE(EH

fRENFEMT) > RPELRANRETHBEAGER

(DRARDTHRIFR oA BEEEARNELBRENSRIT T EAH
BarmimEH LA 2,000 2 10,000 fEF 5% -

(2) AR RSB HMH TR ARBEHEED L RO REE EEREFAR 0 o BLa) M
Hm& e

7 MR IE B AZ AR B AR AASE 0 B HERLACIE T — R EREHE -

15 P 4R35 SRR AE M 0 T A B AR A

— a3tk aaE (With attributed probabilities) -

shE %% (Deterministic approaches) i@ # 7R At #4715 35 1R 42 48 04 05 B

BE - ATHEREGEBME AR BIER A O G EFRBEREA T

—BME AR K -

FSARRAEMB LB ERANEZN S L EBROEB RG> RIETHENA

FREIBRY T ERLGEAELY -
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ETHREREERAMT Lo (8 Tk m LA BERE TR
BAT AR E R (Bl fRis £ RBEFM) - T THB R ARSI AIRE SEFM
A AR BEAESFTHREN S AFREEFEME BRI 0 &) 7T AE A
A AT AR 0 B LA ) S 40 AT S A 6948 1B 0 3k S sk 8] A o AT I R SRR T ik A
R R 4G R o R A BRI B AR 0 A S LA BRG] A hy s A
BRRG M BRARHH L REBBRT ARG 6912 AR - FREREFH T
B RN HARZEEE - HEN - FLBELSRTCERPREHRGRSE
Bl o & FSA 32 28 # e 8 kFo iR 6 B3 M 4% 3 Perfectly match BF > 2 8] 20 2B 4%
BB BB RIR B EUR M N 5 B e E BBR LT A A
&9 Match -

ENE A R E IR B4R R A SRR R Rk R B BE B AR A Sk
HOMmEBERART T IBRAA (WRFLE) AEEGM A -

(=) M4 % (INPRUL.3.176~1.3.180)

A et —BAEE T —REEANA BT EEEIRE (Flo
BREEE -BRKZNEEKRSE) »wE—EHEENER A EFHEENRRT
AR EEMERATHODE B BT RORAEENERTARAE T
ARAEREPATE A AHRARE > QA BHE
1. FAR &Y 05 ) JE R AT HERR R AT A EZREME o o RFAR ]

BREERE—IRBEGA BRI > 28 BAERBEI ARG R E

2. ARG EE R ARESIZARE LiE R el (Convergence) #945R » 5] J&
ZHATIH 4 RETRR R E W BURIER R
FSA # & s #A5 A4 A Holistic approach » Bp ¥l A &5 35518 48 B
BA— AR 0 M IEH R FISE B A R ok - Ak B RERRE QW AE
ERRSREAE MR FHAR > MIFEHRERERMEORALNE - b
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TR EEREAH RO TR ARIRET LReE KM L HAEYEET

4 AR B R B9 AR 04 B i S R IR R 2L R © 8 > 8] 7T LAME A AR 77 Uk ) B R AE 2

YW PR AT NAEZATRAELTRAEMNENLTHER -

ERMEARER Qe BT ERAGEET AR (ST A BEY
B AR BRSO EM AR SRR  pB EWIKE) MK ILRT -

LEEEMAE > NS REE

L.

L.

RIPRABABATUMERGE T ALRANAATRETHEME > L3k
HEZTABABRERARRRA BEETRGMLEEEERANESERY
M E Fo HA R o

NAFERHBLIRAETRETHBENSH (k% £ Long-tern
volatility) H|Er4:@ayfEst o 3] EHBZE ) LA b Maskitftf -
NE) EEAA LB AT e R A A R4 (Risk-free yield curve ) AR IE °
R 7 A B (4515 A Ao AL R o

(w9 ) 8 BI3RARHE & 7 o) 42 R A8 26

SRR AA) Z 4 - RIE Staple Inn Actuarial Society &y #2%2 » & K&y
RREBHGTERAME > MALRTHGEEL N TFALRAFRCAREY
&R R A R 4k 0 A kN 34 A Swap rate curve © F R A Gilt curve -
Bl %iEREAE BEABALALEENG  RILEEEBLEYRRE
R B F o AR A R AR RO © & 4-2 RAEA R EMBRZ TR

BT B B M AR A RECRHSTRE A RRBES > LT R AR
BN E R R T e stE > A 317 ECR A7 K B PLL 8L B Jofkig 91 35404

B a4 R o
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*4-2 BERBER

Assumption Maturity guarantee GAO liability
Yields + 50 basis points -11% -24%
Volatilities + 2.5% +16% +6%
Correlation — 20% +10% -5%

kA% - Twin Peaks P. 35

EHEERATA - R
T A6 B SR AT

PR AN LR IR
P& ik RILB R T1E &

HETRPE R R R T B R AR

Hy B R
BEMREATAHRERAGDETURMRERS » B FSA @ EHA

e B R AR TR AR 0 2 3 Rk

A B Ao x 5) &) PPFM 1> P H A E R Al — 3K -

ATB W RBEER AR SE N a TR T

LBy o BB RRA AR AREZREEY
DEA B XA > Bl F B - ERBAA &

#1425k ¥ K (Bonus policy) ~ %% k= -~ & %A% (Asset share

methodology ) % o % b » ik AU BRI TR B M B E S F 5% 2% Bonus

rate #v Equity-backed ratio & > FEBEN—EE LB AT AL

RERGE A

CRBEAATE C RAEN o AFARRMRE ARG EFRE  FIERAE > T
JER AR EF A AT A TIGEMEITE - AMREFTAATANBERESRS

BB xamfo RREMBEREFEH ST EABEFTTRGANTS

Bk > §oAREREEMEORE L AR EERBAEMSERIRA ST

T RAREE R F a9 &

b FRLEFAAGBANBRERES > En3F

JE 1B F B R MBI T AR ARSI T A A PRy ] STk -

et %%  With-profits fund # &9 IE 4o £ 55 R RAVE 0 AL A 4% L35

#

FHREGMREAT

S E TR EAH BARL  BE AR — ARG

SHE A R A RERRA T 00 & FAREBP T o B LT BME A R K 36 B 09 632

BT ReAn R S X BT —RIEBERARE > Bt dF 24
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With-profits fund P o écfifp L EHME A M B > —ARREKAEAH —

BB R A A -

Z - BABA B M AIARE
RE T3 AER B R B AT & A A AT R GNAT 89 2% 4+ " Setting

Benchmarks for Asset Model Percentiles | ¥ » X &% E% ~ AR 4L

BAHE PAE A MR T A B A R 3 B E AR % (Numeric Standard ) &9 =T A& 77 7k

(=) ZALFREHEY
RABREGBEQENTHRERRABERT ERITARRNOLLBR-FEAT

AR SRR A

l. FRBRAARE @EFEFTAZRI00meT ~ s EHME 0.5%  —FHfoE AT
%A% (Market-calibrated) i##4 Hull-White &£ A -

2. RRABBE  @EEAZRK100merT ~ s EHKE10% 30 58> H5F
B3R — R KRR FE A A Fo i A B £ 3% (History-calibrated) @&y Wilkie
A -

FIRAAFRBRABE ENEARE A oMEmET > eRETHIR—F
AT T SRS 09 R RIL AW T AR A B ) B EM AR A A BB
BATRARR 2 — T RGBT EE KR A —H @ TRARA AR OB IR G
SR AB O A Y > BB H AR R TR - & T LR B2 3) eyt
R R —RMEGRE -

HREEBRAEAIRERTR LS T — R E LRI REARE LR A
H# > RATH —BRMEPEHEAARRLEZRANHREE Z (Calibration
Asset) w9iE#E L REF EAZBICHBUFTILRGERABRRGT B - A >
WAE A 48 F) B A AR A B LR AT AR 7T LA % B IE R Bl 69 B oA 2k~ i
Flfa kA RN RRAE TR REANEEEZK -
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(=) BB LB EHER
THRA T =7 @RLBREEYEHER

Lo MR&ITH AR EE © flho S HAR B H A B SEMFERRE LR
o BEWNARRG R R RE B E AN 20%%] 25%2 R > B R &YRERA] A

BRI By B RARAS 20% ©

2. B{FERUVEREAR  FlofRR AERR B B K E O F] 50 FRT5005E A
FHEAREERE AT ROMBARAERGEARAT R AL E
HE IR EURBREFAAI FEACREARAEAENEREA -

3. A& AKX (Algorithm) M#EA 6y —FE&E RMIL AR A S —HE * oo /£ 90 5
g Fo A 0y HAbR M S0 T > A AXE3 99.0 wa il > 2L T
A SRR S RT A0 SRR EMRF - XRARIR D S B &R E
o BEAXR TR EEFIETEAHHRE S ARAFROBEANEA -
PN LRERE T @O ERBER LR RPN LA RE=H AT - 5K

AR NaMER —BROEARTRTE AR AT EZEAB EfodinnK (24

A — ARG W RAF AN ARV EELTURA T AR FE N  AIEEKRE

BEBRVEN > 2 HLeFEZBBR AKX A EITHRE -

m
2
i
B

R TA — AR MR A TREET PR AL LR —
HREERE SBRUERTEEANARMBILROBHEE mAEH AL ES
PrBh% o FF b AR HAT 44 AR 0958 SR A - H R K Ao B e ey
ARG EBWACH PTRE o
l. BMES R AERD

b =fF X A£LUEHE S (Randon Walk) & A A — k&5
MoMEE T REABRY TR ENRB T - BRF RN ZAEHOTR T
HE B Y tei s N t=1log { assets(?) / liabilities(?) }» R & X
(=0 RRATARA A © LT R RERE T X

OIS REAB e B R BORRIE B K 09 B AR BUUR T Au A TA R 4G o
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(1) A#k#g:% (Giant Leap Method) : Prob {giant leap ruin} = Prob { X
t<0}
(2) 2434k (Continuous Sampling Method) : Prob {Continuously
sampled ruin} = Prob { X s<0 - for some 0=s= ¢}
X t BT E S (Geometric Random Walk) &5 ski&it T » T4%
HATEXR

t BE 56 K BETR AL E ML 2 fzﬁ[_%w]
at

terEE R ATHY R AR B _
z=®[_&;+;¢J+m¢(_2gng®[ Xﬁ+gi
ot o ot

2. Beiliig X HItA
ZHMEATURRIFER A ERZOIARMELER - SEP BB YR
(S&P European Default Study) # 1 £ 2 5 SF a9 Yk E 5 Kok 4-3 -

& 4-3 N EBAELOKF (1981-2003)

0 1 2 3 4 5
AAA 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
AA 0.00% 0.00% 0.06% 0.13% 0.29% 0.46%
A 0.00% 0.00% 0.00% 0.05% 0.12% 0.28%
BBB 0.00% 0.56% 1.26% 2.20% 2.83% 2.83%
BB 0.00% 1.14% 3.56% 6.75% 7.82% 9.32%
B 0.00% 717% 19.22% 27.98% 31.23% 33.60%
CCC 0.00% 60.71% 60.71% 60.71% 60.71% 60.71%

FE BATREARR T 0T > TR RAERSB L BRGNS H - RERNE
BABERORERATEN BN AMKRESLE - fllok To) A BIEH W
BORESHAGRS  FRLATHACENBAR BT EZRARIER -

FE b — BB IR AR o R & F Rt 45 A A8 ) ey B8 5 BR TR BP
RraEEy u Ao o S8 2BBE (L) RE AR ERE S BER
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4-5 Eei§

3. HILBEAKFTEEA gL

ANTHREAREZHARVOERT R R T R BRI EE L E M
(DARRFENRE S EMARFANEERE ZAFERYZEIN LM
B Ff— e WU FHNE S MAT AR AR F 3 R EIEMT A

& P RERBECAFRERRER T - HLBREEREARES
B B BEEEFY  BROBRENE LT MAAA R FROUETHEFEH
BEHFHE BRAEMREARAIFE—HFEeynd i EmkE

e F ol IR B ARSI -

Q) B PR AEF AP AR EEROENFHALERT24aRG A
SEBEUTHAEERETAMMDAGHORIL EREFAART -G£
BREEATRBAR  LFTHRL=ZTREE B H -

(3) #FmE (Bottom-Up) ey F XME3t 2 1 #v 0 THEXRBRATH &
AN B) R BB R ¢ BRI R 0 NS TTRE G R AEER - RAEE IR

(Incompetent Management ) Mmak & > 2% MR A KT A B ¥ A 1h
DU AR P -
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(4) B4 ATl » B RO RITEAMERREZ > RILR—ERER A EEME
YR o fplho ik 20 FF 0 %A European AAA &fF iR 4 0 B4R
VAT IR A RIEAKERGEY -

4. 2B IBEALERBE
LEEEBRUBRFTEDA MR ROBET X
(1) EERGBA S8 o R oA H TERFHA F R0 R R LR F 4ol fr ik A
BEEHRTENHAEELER N EA BB T RAETEHEMARLA
oy > TH BB E LT R ERAA RFG) > Bl FE £=20 ¥
TRZSEBAEANEREARR
(2) BABAEROGE - BF LI FHENAREZE  £FHEEN AR
FoAE - RANE SILEE T §AHBRR MBI -
B BREFROERBEABR AT OENNEFHERTANREZ TR
AR T AL RN ER2E R - BRI T 0 KN a) g%
HFEUFPFHEEAEEY > HSFERABARE S5 A EERA DT
NE R BEAEBE TR AR E LB ERF A RBEA T A
Bl —EE o
BpIME B — A A RS R R A F 00 F R IREH R 45 Bk A R AT
A2 H A BARK A TR EB (Geometric Risk Premium) &84 4% >
W By R 20% 0 5 B S AT R i B 6% o

F—RRBELD G S H > 1=0.02F 0=0.2 -

R RBE(KA-4)F E BRI R840 2 (AH) F 24 Cash Total

Return Index :t& ) -
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horizon
percentile
0.1%
0.5%
1.0%
2.0%
5.0%
10.0%

0.5610
0.6218
0.6536
0.6902
0.7490
0.8055

RA4-4 F_RRBE

2

0.4520
0.5228
0.5610
0.6060
0.6803
0.7539

5

0.3067
0.3860
0.4315
0.4875
0.5853
0.6886

10

0.2113
0.2926
0.3426
0.4070
0.9271
0.6633

20

0.1403
0.2223
0.2778
0.3545
0.5111
0.7073

20

0.0935
0.1934
0.2753
0.4048
2 1E
1.2064

FZRK ((4-5-4-6) RAIBE -—RFHAARIMNBTRLRENF

ZREARB FHEABBUERRF RITRG BER SR - 2R RPEMK F

FHREREARWT AT AHIR & BB IR CATHANRREE 5

RRRAL 0 @ AE -
245 F=ZRRBFE (Rpk@#kEx)
horizon 1 2 -5 10 20 50
percentile capital required
99.9% 78% 121% 226% 373% 613% 970%
99.5% 61% 91% 159% 242% 350% 417%
99.0% 53% 78% 132% 192% 260% 263%
98.0% 45% 65% 105% 146% 182% 147%
95.0% 34% 47% 71% 90% 96% 39%
90.0% 24% 33% 45% 51% 41% -17%
R EMEEEFEZROE AL T
(46 F=RREFE (ERMEEX)
horizon 1 2 5 10 20 50
percentile capital required
0.1% 86% 136% 263% 458% 827%  1755%
0.5% 69% 106% 194% 316% 518% 925%
1.0% 62% 93% 166% 262% 412% 681%
2.0% 94% 80% 139% 212% 319% 490%
5.0% 43% 63% 105% 152% 215% 300%
10.0% 35% 50% 80% 111% 149% 195%
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TSR R R AR B RRENERE R LA ZER S R
MAARBR  TEZRRANAHLEZRRRBET 2l o REEFERGHEAR RHFMEAE
NE RFERSHEAR ERBEMERZNERTRERE 0 ARH
bR o

S A T ReAR AR E AR SN R R E R A o iR R A A o 1
A g MR E% (Dynamic Programming) &9, 3 & 2T AR A EHE T o0 85 R B
Rlfc% - £RBERAT  BEHSE N PRTHIEROEE R G L AR -

eIt Ef BT AN RE S @ — A AR E A AR R RIBFE 8
A = AT AR NSO R ARAR A 0 B ROR o SR EAT R AP AR 0 AR AT
HFHIEZER S EREARBRAOEL A T ETLBRGTEE RSB E S RH%
R EHER -

(2) BRAE

2] B AT AL AT e A AR R AN E R BLRAT 8 A MR £ @B E R T
BEIF S RBALFEFE - AREBRATATHRIITAREIRER B —
Bib FAKEM % RiBF2 (Stochastic Volatility Process) &94&44 % A » &
(Conditional Normal Distribution) % & hn$ X4 F # Hardy
Regime-Switching Model - % —#& F % B &£ #| A Lévy Processes B #:¥#

Residuals 1# A B B » & (] %# Carr, Geman, Madan & Yor) -
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¥72% DIARYUZETMBIEZERRAE

F—w mEMAREH AR
—EERXK
(—) BHefmKEARARR

78 14 AE 783 (Swiss Solvency Test, SST) B 2006 =1 A 1 B iEX
Bk 0 AEEERH Solvency 11 FEse 1 EAER (SCR) M RRT & - £
MEMHRTT AR AADBEALAFECRBMAEANBEZERARBEEL AT
FEmAes Solvency [ 898 E > 7K HEBH R — T FoRmR N5 @
oy R BEAR N AE R RRBE T —BREBENE > ARG EABR
PEEGEN BAEE A (Target Capital) & FENRBRE K

Wi 5-1 /i  » BRE AR —FNRRE A SLA 5 e AR R

(Expected Shortfall, ES) X 99%4Z .o KEZFE ke 4a%E > w LT I/E A

# % (Market Value Margin, MVM) - E &A% & &~%8 (Risk-bearing Capital,
RBC MR EA) AT —BRMEERETH —REERNGE LT
TBAEERE

FIRER N B B IRA (R B AN BARE A R AmERIE A HE N R
RORR - EEREFEAT > BT EAH T ERMARARIRE LA LA5H4
Bl B RTIHEBRBEANINE - BEARRSNE ESBIARBIENY T
B~ RBIMEEMRE T BB RO ~ HE - BRWES - BRE

MEFBBELIRRAR B BERME TR AT -

TES A RR—ENFMEY 100 R T AGERREABBBEZELR > SAMEW
BB A% 0 ERNREE LA (CTE)Fu £ 2R R FAE (TVaR) -

VaRaX) :=inf{x|PX>x]l=1-a}

ESalX) := E[X | X >VaRalX) 1,

YRR RRA FlE EEAABRA (Dedicated credit insurer) EIZH#H T AE A
HF—EEZHE a & -
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Assets Liahilities

—
Market- Best-Estimate
consistenf< Provisions
Provision
} Risk Margin
Target
Capital
Risk-bearing Capital

5-1 SST & afak

E# R & ¢ White Paper of Swiss Solvency Test P. 16

(=) RFRELEA

A EBREANEEL ERR NS MER AR > A3 HH A RE A7 B
B2 o A H bk 2ILER R REE - BB 5-2 T4 > HALE R &35 37 Bz
SRR » B R X 7T 4a 5 & T 355 R Ao 12 R 5 2 AL EU AT SAAE ¥ 8
B AX ko R4 R ARRA S TFAE B E B RR {2k E P H LR M -

3% EAEAT e A R E T 216y B B AR FR R R ~ T 355 U 3T & A A% A
AR AL R 0 12 AR A3k A fo Basel [1 AR &R T » B IMEHNFEH L
IR ASLTHE R NS BTN E R Kt EBARE A -
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— | Liquidity Risks |

Group Risks Financial Risks ‘ Insurance Risks | |0perationa| Risks |

r Y
quantitatively
—b{ Market Risks | | Credit Risks |<—
qualitatively
—' Interest Rates
Group Internal Risk
| Group Behavior Risk |<

Real Estate
i e Alt Invest.

| Defaults |— | Life

Capital Mobility

Iy

Mortality

Longevity

Small Claims

Large Claims
Catastrophes

| Maodel |

Morbidity

Spreads Policyholder

Concentration
Other options

E

Model

{il

5-2 SST JaFx» %42

EH &R ¢ Supervisory Framework for Risk Assessment and Risk-based Solvency p. 23

(Z) 355 — B SE B 35 F IR
1. afeyxiE3t (Best Estimate)

BRI NS B AR RGBS B BN LT HER  REMSTR
AR TG — BB APt B AR Y 5 oA ERHAMREEE AL EL
N REMBHDRBEARFRASAERENPEME FHEAABEFREZLLE
BONEM4 B R BE RERRATH TR RIEM T 2SR R AR
AR EE > BAtAG L EERAF % (Risk-Free Rate) &373 % (Discount
Rate) e A3FEWH A LERETERARCHROFEFTX > TUMBEK T A
4 (Replicating Portfolio) ~ B RERE A K RAIFIEF R LA T AL A ©
2. Wi EER (Market Value Margin, MVM)

T EAE R A EER AR NS B MH AR EFA SRR ER
P 5 R ABBBORA 0 R 35 TG RAAE IR AR R REEF RGN
e At B=H AT SSTBREARAZRTATE R mwed ik - st H T 35EEE
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B (RABERER) 9TREF 5 A =+ B 54k (Percentile Method) 2% 4
mAE (Cost of Capital, CoC) > 3% EAfEAHAE AN BIRIK A B H3T ETHEEE
%> Bt P e Solvency 11 JRFE3THRA L - BERAENHEF Ko TF ¢
(1) #BRAKRREEYSCR" (—ENARETASILHEAHNARL) ABZEA
b4E SR AF RS FHRR > BEAMEFLEAGFLE BEREER A
MEHE A MERR - by E X A SCR(t) =SCR(0)*BE(t)/BE(0) » BE %
AERIESHGHEE -
(2) & &F 09 SCR AR f& JBUFe 75 4] & dh 4R 37 3R, -
(3) &R SCReyHMAF LE A AETF (Cost of Capital Factor) > B

AT E 2 6% & REPATIHEMAER - AKX CoCM=) CoC-SCR(t)

1

BEWMEBEEMBAN TS RERATLaAL > MIET HMRE

(1) HRERBHRAAN EEBTRAAMRETA AF ZAME GRS & HA
FRAZEFHHEATRERERE MBOMELREHLE - BA
BOREN R B AT —ERENESCTEELRAA ERAREKE=HE
FRE®ET

(2) BEEANFERR  SCRELRA—FNEREASLHTABRL > T
AR AL E IR A B R R 40 SCR A 89 A A 0 B Bb iy 3 A & JE 04 JRU R 42 0%
MR 2ol A A M ERREE -

(3) HEME:THBEEASRTARRREGEMENE - —F @RS
T AR R AR 45 F A R 6 B & Ao B R I EAT AT AE 7 RIRR R SCR > % —
@ AL S AL TR R B AR R e R R Rt A

SRR EBEFHMMUBETH (XER BT ENERER) -

Y oEgEARAER (SCR) Sk 47 M4 (Technical Provision) ZABBMMEL AR FFE S8 © &
EEALRRBU NN GER Pl R R—FNFAE—RRIFERIFLNA LB E R I
MARENBF AT BT EH LR A A R ERRRA BPERR NG B E RAE IR
T %0 AR ) B BT A P D X AR SE A A HRAT E A B AREOE R BEd A A
BFOBRFRIETR MR OYERP RS -
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(4) ARt B A% mEHNAER BT ARARAETERNESBE
(European Embedded Value) » #= SST & /& L 435 — 2%t - B4 BE
gt #5424 £ 8" (International Financial Reporting Standards, IFRS)
A EARRANER R AT BAAERG B RAME R a ok E
#%31 IFRS &9+ B R T -

=~ R ENER

I ERATAE A1 ARG BRI T H R 0 PR AR B a9 F K& (Probabilistic
States) #F % A%y e 7 XA 2 - IRBP3RA MR 7% - SemfRin 8] AR R
BA RN IR - BAREMKR Y R A EFRRE AGKRE SRR - B —F 4
ES (99%) R {x A BARE A FIEER —FRERE AELey AR Z (SCR) 3t

CRUIE R FiRe o

= - BERE
2003 F3% L ey B & & /B FOPI (Federal Office of Private Insurance)
BA 46 sk 35 EAEATRE A B B R ARG B E X K 4 BRA 54T
(1) iR & EFo B EARJRER T 3 — B SRR -
(2) & ey R R AT 5 ~ 15 A A RRER
() BIRAXEABRAT G —RETEAREZTH —REAGNE LT 5E
IR -
(4 BAEZERA—FRERE RN I ALY AR R 9%z R EHFF
ARG 4a%E > o LB AR
(5) MW s R REFE A GRS METRRERRAHRAE
(6) £ SST F > fhfp 8] 89 B ARE R MBGRD BIZE AL FT BN AR E K
(N SST s E aEm R MBI EARSEEH -

U ABRMBEREEARGER G EANE G (IASB) PR RS MEZ @3t E e R -
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(8) BT M E & 69 15 o 2 3 B BN 6 R AR BIF45 0 4o R AT A M 6035
BMNBARERGTE
(9) P A A8 B o9t F K & (Probabilistic States) #7F Ay AL #t F X4

belo

(10) T oA4E A 35 R 2DIF MW IR > ko X SSTAZBBEARER » 3o R 23
P SRAL AL B SRR A o
(11) MR EZfoxa e e EBRBLES -
(12) R4 BRI 69 SST 3R4% 278 B8 A 20309 (Knowledgeable) % =%
TUEELLER -
(13) SRR &) B8 5B oL JRE B A 4030l 3 = & 3R A 77 ik A 3xat ik
RE B FORE -
(14) BREEENEAHETRA-FEE -
MEWEREB AN R EABPER TR AE (LE5-3)
ERTALHNMEFG XAl N NN R T RAEEHEE R
EEETRAGREFEMEREEANH A GRAMRE REEE SR RBH
AoRBREBENNNEVBFEE—R-BEEERHENEFCHH SSTRERLA
IR E XA REZNER P EREEAR emi i fon s mb 2
B~ RIRE BB A H RGO VE - B E R BRI AT A H TR T
Reg > EALEREEIAREFQCREAS A KBNS FTIRABRAZLE (Risk
Capacity) & A k€3] R o
NAHEFEEHARONNER A LNSE HERERETEEART A5
FARELEARABAENEFZA G N LB eE - ERRAEF TR
A R 6% B Bat Fo R & know-how » £ F @ F B IR B LA R Ao BRI G A @
R FHNNMBEERNBR S AN EFTLEZATNHRRATE °
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Indirect supervision to ascertain that
professional standards are defined and
in-line with regulatory expectations

Supewisor’ )................:.............................

Direct supervision v v
and check that Actuarial Accounting
oversight Profession Profession
responsibilities are
implemented Professional
guidance and H
i § enforcement of
code of conduct
v
Board of
Directors
—3 Senior
Management
-~ =
2 v Al ¥ A L
Responsible
Risk Management f=—— P Internal Audit [#=--
Actuary

5-3 SST &3 4%

%R B ¢ SST and Risk Management P. 8

w9~ R R 6 B 5 L B 3T R 86

MEBHREARRAFTEEEZNEEREA BRI EESFRAREAGKE
AL > E RIS L g A 09R 4 A (Hybrid Stochastic-Scenario
Approach) o & &SR BEA R WA BLE EILR > B4 & BEEAN &
NE BITHERAERR AN B BT EBRE R AT A3 mE S
A Fn RESALESBF R ZARFEAYRE (B S-4) REEESL
# B 3% ey IR B A AR 2004 524 89 White Paper of Swiss Solvency

Test -
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Market Consistent Data

Standard Models Mix of predefined
or Internal Models and company
specific scenarios
* [Risk Models Valuation Models Scerfarios
Market Risk Market Value
Credit Risk Assets |:| D D I:‘
Life Best Estimate
[NPRENN] | | isbilties %%%%
[ Heatn | [ MVM |

Aggregation Method

i ]

Target Capital SST Report

5-4 SST &y — #2244

&k & &+ SST and Risk Management P. 19

(—) #Z#£HA (Standard Model )
1. 35 Ems

BEBALANEET AR > R E A a G & EARKRE oK
GEANMYS  AZEEAY P AR 23MEEMREF (Risk Factor) > 4o & ¢
&4k g% (Implied Volatility) -~ B & -~ BRAR45 8 - MBI BIE 2k B & -
IR~ BRA S EEAMGERABES - PTARKRE FABEF Eode (F
HEH0) HAMMAIdE FRIGESEHERAT - RRE FOXETER
BB A %S - AL BB R o AR > RILRRE A% 5 i 4 R
B FasEEEEE 2 FE (Univariate Normal ) - &3 7 > B4k
i@ ey B AR G A L Lsrrs > Bk A £ 8 T b 4F B & JE S 6 Bl 4% -
2. ANERBIER

F IR FR 69 4% AL A Fo 35 R 00 B A AL A a9 KA 0 B ARRA RIR B
T~ R B T o AR F BB RR E AN EH RN - N ERRFE
#o R B F ey % B iva B EOL b B IR AR B IR IROA R e B 6P ey 3R R
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¥

% 5-1 2004 FFREMRAR F A 6y B B F

Volatilities Correlations
mortality 20% 1.00 0.00 0.00 0.00 0.00 0.00 0.00
longevity 10% 0.00 1.00 0.00 0.00 0.00 0.00 0.00
disability (BVG) 10% 0.00 0.00 1.00 1.00 0.00 0.00 0.00
disability (non-BVG) 20% 0.00 0.00 1.00 1.00 0.00 0.00 0.00
recovery rate (BVG) 20% 0.00 0.00 0.00 0.00 1.00 0.00 0.00
lapse rate 25% 0.00 0.00 0.00 0.00 0.00 1.00 0.75
capital option 25% 0.00 0.00 0.00 0.00 0.00 0.75 1.00

E# &R White Paper of Swiss Solvency Test P.21

3. ZH AR
BT AEBATIRR AN EEZARRS @M EERE MY EEEH T
Ml 1A RKREE S XA TFR2M4 Basell 11wy e” -

(=) B
TR R ERARRBIRKRRARRLE LA TR EGHEIL CEHEERMES
MARE > RS E — D BRGRFEE  25ERE T E EHATA &R
BT R E D B R SRR IE M T 0 BT RARA KN & LT
WARERAREEERBEAMRE AEGEITTAHNER R T EZEMMR T
HREBSS  BEGELTUAT RN HFERROER - AT AL LEREZR
NaEAEBHER
. 2RMHRTER (A 1918 FBmILF AR BEH) -
2. BB ARE -
3. MBAMK BB 0% FEMRERKIZET E4” (Subinvestment

Grade ) ~ #7 % %5 [& A& T5%F0 AL iR & 25% -

P AR KA K& T 4% A AZ #5(Base 11 Standardized Approach); £ W3R AL A F & 7T 4% Basell

[T ey kst 34k (foundation internal rating based Approach) #o & & PSR4 X
(advanced internal rating based Approach) -

¥ 15 M % 4185 BBB -
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4. kEER -

5. B R MBEMEE 1 645 1987 £ 2 F 54 4 - 1989 4 8 48 & ~ 1992
FRRM B AM1994 FLRAA R 1998 FER R E AT N ) F4 o
2000 4w A% 2 35 A 4 -

N

(=) BESYNEFIRES

ELZHBEAT  BRTERDNGBRERARE AR - AFLEFRTBRK
HACR R B F R4 0 B b &) e @B K B RBGR AR B A G e AL R
BHEMERFAS A FRA SR G R E RO Bl AR BTG ET
AR B F ey RS S o Bkl BEGRATEL —ERE R M
AR SRR BEEA GEE SRR BT T &S HERNFRELE
CAE SR

Distribution fy from Distributions f, = fiy(. — ¢)
Standard Models (Normal given scenario I occurs (shift
Years) of normal year distribution)

T ; ;

/ ‘{\-\ Distributions fj given Scenaric

i\ | -ent e

,I .I '-\4/\-,/|ji:a|'. be implemented
et A for market ri

ISK scenarios)

| A Actual distribution as
A o o s G e ]

/ \ probability weighted

| ;

[ e sum of normal year

- distribution and

scenario distributions

5-5 MEMUEIFIE S

&k & & ¢ SST and Risk Management P. 28

(m) WA
BRI H BARE A LB PRIR N A5 IR AL 0 VT 8 R A AR AR
A TRELENAARR  NFBEY —F @TREHRREALE—FFRERN S

Y1994 £ 2R EMEAEE NG (LTCM) G FED ATEI 2/ « £ REAR S H U R AL
HERTERE O KFLHGBUELEN  BEABY —ESE1300BET BEEPEANY
#15 %Ak - HZE 1998 Famini b ok KBS MM A L REAAER LM LTMC
B hnad BRRFARPESL B LERLBHN L -
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WARIL > 7 — T BT ARRNAAR AL o SO Ay AR - 5 RATEI B

MR 00 B2 A A P 3RAR AL > 3has SR A 16 & K (Quantitative Requirement )

T gk (Qualitative Requirement) Fv,» 3] 4%k ko % K (Organizational

Requirement ) e

. 22K AAMMGRRRFREREFROGBKREREELEEEN » HEA
P8y R 2 3L JA L IR B BT B A fRFR o 5] 4B B AY 0 N 3] JE B R R A A AT
AL R o A shRAE#E SR (Appointed Actuary ) J&# & 4% AR Ao & R
By 45 M > T A B BURME 4 (Sensitivity Analysis) k@ #8]3%% (Back
Testing) #i%k o

2. BALZERK FTABBEAFAT I —REBEEEGE  ERIFHER FAREZ 8 SST
AR B9 15 KR EF R R E 1A

3. walask Eay R R 1 NI LA E S EIRR NG 6 B FRREIEBR
oo 3G B B M Ao kB o

o RBUGHEBARERIAE > REFLEHHBUIERFBRADE
B BEEMAE G ENEA - B RIS AR G RS AR AR A A - ] do 3%

NIFEA R B % EIL ~ AL BN a) sk ko & K o

81



Technical Result (AV) Financial Result (AF)

Premium Cost Reserve result Asset Exchange Interest
categories rates rates
Small Large
claims claims

Distribution Distribution
of AV of AF

Pandemic hk Hail
ARTK=AF+AV
—o ®—|—ARTK

ARTK=AF+AV

N \

Target Capital (TC)

TC = Minimal level for
risk bearing capital (RTK)

5-6 FHEBRERBTANRER

E# &R ¢ White Paper of Swiss Solvency Test P. 34
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¥—% =% Solvency Il yERHEE
—EEZX
(—) Solvency | ##4&HKEMKEAEK
BB K B AT H AR ¥ ATIR A 09 7E 1R AE 1 w1 A& B Solvency [0 A 2004 F
REBERE EZUMENLAXREIMEREORKEAZ K (Minimum Required
Capital)
(1) & ¥ey:2E4H45 /1 (Required Solvency Margin)
4% x HEEHSOA x B GIEHEEHL™ 0.3 x BREAR"
X BEILERBREAR"
(2) ®M&AREA4 (Minimum Guarantee Fund) @ Ak 25 sEH ey 1/3
B AR A&7 3, 000, 000 Bk T ©
w7 Solvency 1 EAZReyH BREBICL AR A ES » REREZ
Wik EEBEAEKR - A—F @ GRERERNFTANA T ERELRA -
BriRie kil (a) ~ FAa%) R R@fmie e mEnst <58
a4 % % (Competent Authority of Home Member State) * mARZdH
TRy BB B & % (Authority of Host Member State) - i@%=+%
FOREOM SR BEIZMM A T8 ILRR ERIRIEEHRS - 8 FRRMF T E
R EREBANERERERZFI —BROEH  HRAZ-THIPITE

A% gk

® Unit-linked business: 1%*mathematical provision
* Retention rate mathematical provisions = net provisions / gross provisions (not under
85%)
" Pure term assurance for maximum term of 3 years: 0.1%*capital at risk
Policies with term more than 3 but not more than 5 years: 0.1b%*capital at risk
® capital at risk: maximum amount risk to the insurer
(1) endowment: difference between the death benefit and the reserve already formed
(2) term and accident policies: sum insured
* Retention rate capital at risk = net capital at risk / gross capital at risk (not under
50%)
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(=) 4 Solvency Il &y %

A it Solvency I 894k % » x8 g 2000 =42 %y Solvency 11 #.2] > £ B &y
R TEI—E R A EE RBRARIR ARS8 B2 LM I BRER R AP &R
EIRRMR OSSR o 1T 2 0 H IR 5 AT RIE 69 & & R E A o &)t R R

TELEREZEAT > AR ERBSHE ALK - Solvency 11 12 & 22 41

% “ﬁ
&
>
&
R

DB T
(D) 2R BRANRBIRAR o XA 7 X HRAREA  BmR
Solvency T sk & SAJR K14 3 2 F e a4 RBC #1234 A 41 K a9 KB 7 41
EEE > AAREA S UHEMEH BT AZEKLLE - Solvency 11 #E
AERYRAAFECEFEARTIHZRE » L EBTH M RERAXR
EF B R AR GE  LEEREAXERBRLAFENFTHEAR
%8 > Solvency I &9 £ E MBI ILR A > 1204 H] 187 22 R G 4% 8] o
TRBP R A ESTH BAR - 1238 R B AR 6 7 ik R dy £RER 2 8] AR o
(2) A BEZRMBEOEAFRA AT HBE —RGFPEH % -
(3) AL fRiR 2 Sl FIA B H B A 3 R E A B L B 2 Rk
(4) EREBEELSRITRESFeME ENETHK - F K5 Basel 114
TZXAEFXEFTES WL BR (FARFRAE) ~ Hlewg 2R
(BRI ARARREEMES) ATinpeE (BERERE) » wE
9-T -

1st pillar 2nd pillar Ard pillar

Cuantitative requirements CQualitative requirements Market discipline

m Basics for the calculation m Frinciples of internal m Disclosure

of technical provisions :f;r:;ol\:r:gr:?k = Traneparency
m Minimum Capital g

Requirement | SUpErVisory review
m Soblency Capital process

Requirement

m Irvestrmeant rules

5-7 Solvency II 224
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BEH KRR - Swiss Re, sigma No 4/2006 P.8
(O) BEBIIKEER ALK RRWELEBETEREMRBRANALTE
RAR] S EFBET > B3R A ERRARR 2 8] hofT JE A R R B IR A -
BT —BBEGERE BIEARF T AMB AR TG EH
& ARARER N ) do AT R I5 H ) o
Solvency I1# 2007 &7 A 10 8 ~HmE £ > 3837 2012 FF4E % > A
BRI A B 14 B34 (Directives) - #v Solvency I #8F » Solvency 11 %
FRANARBTORRAFBRRA (EFERE) R T — i/ e N 3
(FHREUNEN D BERL) » Rl AETRAT (FRAE - 23 &%)
TAEEFAA R TENHGFE L > Solvency 11 e9 MM ERA UT 418
Fm
(1) Solvency II &= 3]# Economic Risk-Based Solvency Requirement °
MBS £ RERIR R AR - A B2 R B sk Bt 27w
RIEARR AR 6 R ©
Q) HmTEEaEBYRRE  BlhofRREE > Solvency [ B4 TEA
7 e R R o AR AN T AR BT B E AR 0 RBERRE N F]
AERETHRBRAOTHLSZRR  BHERA L5 H Fo B 32
Q) BATEZ ARG E AR R AKRESH Solvency [ 8RR ¢
T ER (RRARENEERX) ~FRARR (% =48 FHER
B) FEERR (& %EHRIRIEHE) -
(4) #FA EATBHARA®— BB 6B LR A E 69 77 X ¥ e R T
8 PRI A JEN BR &~ R EARATIRIEHATH L - ATy fE
RN BREZADBENELEN > MO ERRBRAFE R
RTAREER  BRENOBHEF TR TREEANERE
(5) E AR E I A e — 3 n PRI AL BRI AL B H JE AT 0 R R
WOUT EHA3PIE B o A4 E K > BpAT3E Own Risk and Solvency
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Assessment (ORSA) » H x 269 B R ANPRRE LRI A T S A
BEEHAEAABATHES

(6) BTHREEHAH ZHAERBRBRATREBEGF % > 7| &
Supervisory Review Process (SRP) - 4& SRP T B 32 £ H4 34512 A
BT A &R 46 AEFRARIR AR A R 5980 B R BRI B 12 & SABARIE
FRRAR T I E ~ Ko FoiB 58 BAE A 20093846 -

(T) 1% 4484 —18 Group Supervisor > fb4 %14k %48 4 [ & 32 a4 4
NFe Tl MARAKEREROHC -

(8) HEMx Asb%8 A — 18 Actuarial Function #= Risk Management
Function » i& 3 3k & T ARER AJARE BH 5 A — B 6 A R B 3 K

A AR AR BAESR B T A B 7T AT XA s AR R A B -

(=) Solvency Il £## 48 EARAE K

ok (BAZREE)
fe Solvency 11 8T @ #AiT M2 & FN A —RRAZEF ILH R IR

A EAREFAANEH LR - b RIRARBATFA RPN ERB L

Solvency 11 REWMBEARAER  ENEAZRBENHRAER BRI EAZE | PR

KEAZEK (Minimum Capital Requirement, MCR) #5154 1 & A& K

(Solvency Capital Requirement, SCR) ° R, 5-8 - 1825 A& T LAZE 3L 4F 8

AT R BB R EEKMA Z S BHRNATR RBRATTHEFRS OEMEE
FIRE & B ARGHEIA -

(1) REFAZR  REBRRARFEA GEAKFZRAZRE > o RAEHE
BEAKT  RBRAGEER G HIEAEATREZBELORR > RIKE
AERBIZA—BHE - ANELEBROEERE -

(2) FHEEHNEAZR  REABBRAHA DR T RGRMAKT > URFHH
RERRNNAKLARAGOEE R FRAENERZRE A —FHRE R M
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BAKE 0.5 AE > R THRM A BABAVGFELER > BB
Tt B 48 & A (Economic Capital ) FEfE N BEAZ Rt E 5 K B
AT B A mAEEE > RMiEE AKXk (European Standardized Formula)
K MIR# A% (Internal Model ) » H # BRMAZE AKX B AT/ AR 2R
T AN RALAERGN 2009 FTFEEE -

' ER: RS ]
TER G A (Free capital)
(Available s LS EX T2
capital) "MCR (SCR for 1-vear risk)
(Market value <| (Risk Murgim)
of assefs)
f -
BT R
(Markel { \ ¥ A4k oo R A5 3t
comsistent ( (Discounted best estimate)
value of

| liabilities)

B 5-8 Solvency Il WiH—&%MHBEEAHEX

ERRR N AR B AR F AN BAE R RE LN 5] @k T 48 &
o E) L BIRBGHE B R R e R A B E L R BRI AR
MERERBFMAEN BEARAZROKE o R3] FASE SCR AT LURIKE 2
LTEBE  ABRENBEAZRIEBREAZROTHEALREYNESHE -

— BARRR A BB AR LI Bl RIBE IR eI AR R R %R B &Y
REHBREBFAANH ZERBRERF AT FH —EATHTFORBRAFAE A —
BEARKEAER  EREMEATHRRANRERRRENRTEIORZE
HFHASATRARBENEE T -

2. BfETH—BMIFE

BT —RBEEEFEI B T2 TUAEERIAFEFTXN(RE—

HEREZRY (=) ) > FR@MGTm ERBRER (Risk Margin) - @A

ZRBERER NI TIHEBEEAER KRACELERA T IMERET L RA
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k0 BATERAB@EE > BARARTR A 2006 [ Solvency II, Cost of
Capital, CEA Note, April 2006— st ¥ 3% @8y 4%Fe 2007 #[Quantitative
Impact Studies 3, CEIOPS, April 2007 $:%&&y 6% > MkEXEE -
3. MW IEA R E
FAR AR RN E) PR A B3 LA F B LA AR
(1) RAGABRAEANEE AR AE  AALSHRRLE SS9 THh
TR~ B ERR (ERRR) - FREMR - & RER AR RERR L

REE -
=R
| osn
|
| ]
NL,, I— Mkt | Health,,, Life ot
NL_.: I Mkt | Health | Lifej,pse Lifegng |
I Mkt L Health, |- Lifeq, Lifec.e |
Mkteone ——  Mkigg L Lifegs Life,.,
—— Mkt = adjustment for the risk-mitigating

effect of future profit sharing

9-9 SCR & Fz % %2
Zok R B ¢ QIS3 Technical Specifications PART I: INSTRUCTIONS p. 31
3E AR P &R I AR o o) BUR A SR £ AR5 1

(2) »BAABAREE ST ERGRREH AL LAFTEREAMERNE R
EFPRERBABEE P TR ERAKBHR L ARREARSER LM

R R R A ey RN AR E -
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(3) NABABARL ETEAAARNBER - FEEAMRAFRALRENE
HBRMERERE BALARFHEAMATCENNTEEAHEERORTA
WA R EE

(4) RmtrEmeiE R SR mkE (Value at Risk, VaR) 230 &ARME"

(Tail Value at Risk, TVaR) /= Rl4Fzts -
RNl e AR FRBETEN = T -

(1) A a3 (Use Test) : BBEAMREEZHEA &R LD FEHRREE
Yy EAE o

(2) BEARRE  RBRAGABXRBH IR EEII > NILALE A BITH
Bt AL > A W F R F AR R IRIRE EATE) » R R E I
TEARTEE @XM AT EMEA & THENINERRRF -

(3) HERE AR T EH R R AT ER —F N RIFHIE KEH £ 200
FHE—RYBRE > TRHERARATEAFEIE N » &R 585
IR GBEET ERELETH -

ST ST

(D # =% (FEREFFM) © £ Solvency [1 9RHE T » #2808
o TR NAERFCEFTANFE > ARCEAREENMES £
i gk ik EHBERIE T HBETE R DR EARRE ZLTUE
—E o BT MARIE A @ ARIR A 8] B B 3R Fo P SRR B 69 A 2 7
B ATERIRI DB 2MER - AE LA 5N RIESH
Fo IR B IR W AT A BT R B AERR AT EAT R R
NBRE sk "TH EERAE - TRRETE) LHERR
RS HeREEARRHTE -

5 B IR AT 61842 F AT L 4B B 0 i RARYE 8 A& Solvency [ % = k48
FRFMX — QR EEPATHRA BEERLGERCERE  TUMLE

Y £ B XAE BB E (Conditional Tail Expectation, CTE)
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T2 A% B A2 $HARFR N 8] AT B BN IR A &) BB RN )
TRAER ARG RA] > L S8 IR R AE o
(2) F=%4 (FRBELAFZAL) R AN LIBARITASEAANYTIHE L
WHE ETHFAERFERBANNERRA - FEFEHFRR B A
TN ~ B IR R Fo 3R R R T A8 & 0 3B EBHE I 69 BA P 35 M AR HH AR
F 8 B BB Fo B IR DL AT 345 - E B4R B B iR B4 H AR Rk
BN THMALERENEE
B3R B b L AR R B RARIR N S R B ~ E A5 AR B AR S R E E B AR
W RIRARIE > Eh N EER - RMHERENERRE  RENZZRNG T K
SR EARE 0 XERRE RN S (ATE R AN &> ERHEREHRE
EEEte ZHERRA] o BASERILER] 0 H PR R MSEE R Gt Rt ey — B
M0 2L B AT Solvency 11 e93tia % AT E — @3t Rt R ILBTREQG &R -
B ATER B4R A =T At LA B IR @ 3t 2 A B4R A8 K att -

R EGER

Solvency 11 ¥ ®MR T4t B FMEAEANEA (SCR) Fofhin 3] B KRB
e (5= %4x) BpRE AR T % - FERCFREANEANRREZEAH—F
B E0.5% 0 BRBN A mAEH 7 X Bk A Xk (European
Standardized Formula) P34 (Internal Model) - AZE AKX 733k % A
fx B F AR BEAR AL 3FAR A R B g 8] R 50 B A R dfo B A8 B B & AT4R &
EALH A o 5 SRR A ) B il A AR AL A o g BRAR A

12 Solvency II ¥4 FIREM %51 T AT &SRR & 2 fo g3t LR

A
>

(—) @&# & A& (Economic Capital)
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RHUR AMBRENETAMEREBA=F 2 - ARIZE— AR g+
A EREARBEELEELTIHELELE CHEATHEAMMOAE LR
R RN A EE R ERREH# (Residual Claim)

Rl BBEBAOMSLENEAHERG TR MR E > THEFHEL
IR AN FAEAT 2 8] AR L ZA A H AR R B B A RAKIE BIR B AEATAR R AR 0L 7R e B R
RABARRW > MEBRAARBE AR > N5 BZMEFH > RILE AMA R
Tl R ETARBEGRR > Pl &FE A= ERER ] THRERRE R -

BHEBRTBARCHRAR S EAGREE N IFANEEREZAR
BRTE  UMEEREABBANE HAZELOWMERI > —RAEROGHFALT
BEBAENBR (Bl —BFHL —ROFH) A B KT ERLEE
18 > mIFrk @B -

EREEREY NGB BEERAEERRGEN /LT EHE  ERRTEL
AEBARE AMRSGEARETEGHEL - TERBEFREHRE LR AL H

AEAF RACHRRKERLRBBEETRAIEN  BEFTEFFH -

ﬁw

MEBREA > RAEHLBRRAETS -
LEEAEEY AN BFABTAERANBETERERERE S RR2IXE
BB ERBAEEARA UEKMBEEA REEANREERE 47

B3

RE N s & =R

(=) W3F— 2% MP{E (Market Consistent Valuation) {14
T —BHFEENRRFORR AN EETE G FEOTE REZ AT
THEAEEE AR ARARABRERAATBEORGEX -BEE AN TER
BAFBAT Y 2 SR B AR TG BEX BT A L BN Bk d 21E AEK
Btk BARHSEFE BREELAUREREESEHMT -
BAXSATOTH —REEEFEASRER R CEAF S ML
R EABEREY AN MBEREEZRCEHEAGT I —REBEEY TG > mw L
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WA R EREHNEEA S A TRIRA T — R B A AR R
(SRR EACTH G ik A2 ERE AR ) SRAHMEY -

(=) Total Balance Sheet Approach

fRFr ¥ #2384 Solvency 11 #9424 ¥4 A Total Balance Sheet Approach
WA AR - R NN EE AR TRET A S BN AR 12
AHREF A A GEARY > MBEA Solvency [1 89 X 2 BAZ R RERER
A BERUFHEA DT RA AN FEHERIATHRERH A B4
RIRE LB AAmmam s E2EEAN (LE5-10)-

R 428 A Total Balance Sheet Approach 1% > #RFx &l &9 °T A & A
(Available Capital) AB A0 BETH —BMEBEZ £ > HERRIEEEFHAT
ARERAAGEITHAG BLMAL ARG EEFBMMRERFA ARA
FRAENBEG AGETHAATRERAN -y aERBER
(Subordinated Debt) ~ Z#x# 4 (Surplus Fund) % -

Market-consistent Balance Sheet Market-consistent Balance Sheet
Solvency / policyholder perspective

Available
Capital

Available
Capital

Other liabilities

e e
Market- Fd Senior other

Market-
consistent _> consistent IR Vliabilities
value of
assets v:;::tgf Only liabilities
Market that rank
consistent higher than or
value of equal to
policyholder policyholders

liabilities

Market-
consistent

value of
policyholder
[EL

5-10 REBEHAADO THAGEHEE

%k 3R CEA Working Paper on the Total Balance Sheet Approach P. 2

= AR AR R B R
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200 F AR EEDBRR—HEE > EZLREHET  F L FMHEE
NEKBAE MR RRA RBUGI A F > % 4E B 3¥da ~ Bl 69 IR da A AP HE 1R
B ILTERT - BRARRFMAESN A —BIEFARIEE B S Barte oy B1R8 R o
TR MO R R R A S D B B A B ] e ik R 2 4
FEEY - —E RN ELRBER A G T —FH PHIUT I AR RHT
HE > A EAMFETE 18 EAATEIRRATRERIHFE » ALEL
2010 £ & @8 A MPAT T IEHRE -

B fe B #3345 Solveney [ 893 & foeiie ) » &8 % B @ (Commission
of European Union) & X bR BRIk EEM A B ¢ (The Committee
of European Insurance and Occupational Pensions Supervisors, CEIOPS)
¥ Solvency 11 e9¥ T2/ EM R (Quantitative Impact Study,
QIS) » /& etk Afo BARIR AAu NS R ER 5 -

BAT AL > @R T ZMEEALEHR - 2005 F2474) QISI RIRAR F 4y
BT BB &8 - ALEE 093 HB AR A 0 2006 £ 4709 QIS2 X ZRARREME X - B A
AEEAMER ST ENTAMATRLE » RUA TR QIS3 Al 72772
FRAENBEARAZRAFEATHRRERADER S TRSE » T 2008 £33

78 QIS4 RIH B ARR A P BRNARE 2K -

™ ~ Solvency I1 #3415 A+4E /7R3 2 th
B AT 3% B B AE AT 6918 4R Fr A~ 8 B ASHE#]Z (Individual Capital
Assessment, ICA) -~z ey F EEE A F1E (Swiss Solvency Test, SST) Fuiy
oy B4 #5342 22 (Financial Assessment Framework, FTK) % % &4 Solvency
IT m3sst ey F A R F KX > FTH A Solvency 11 J&MREay 54 -
FE RS A @ 0 Solvency 11 Fozk 3515 e /1 RRRAR R B s ~ 3]
WERBEERGMBITE TS — KM T & A REE BN S E R NI Fo &
Knal A2 e) AT ELEME -

93



EEE GEEMEF @ Solvency 11 fusg LFE A ARA 4R REA
%3 bek g £ E > 14 Solvency 11 89 SCR 2389 B4Z2E A ~ Solvency 11 &
B g ey T EEER -

BB H EE EZAR S @ 0 Solvency 11 Fuss, L4 H £ EARREAR - T35
R~ A2 ARG ~ 1E ¥ R e & B R > 12 Solvency 11 # % 7R SRR - &
Mxfe7 2 BA P 27 & — 5 > s Solvency 11 A7 S48 % k#k &£ B sb &k th i > 12
Solvency 11 & Keyak & 4% % 0. Dfxn a4 28y 1% -

4a g% k3R > Solvency 11 Fusg £ F 1A /1 RIRA S F @A 48§ A81% 0 B
T 57 B 7 AR AR 7 R B B 2 — Bp B £ R R 5T 4w Solvency 1 & A > 3%

oy o) fo A BR B 69 X Al AR LL R E D b A & e
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BXFE BARAXIEHEZER
2% BEEBX

CRELBRMAEAZR
B AR 1996 £3]& " RAGMBAAEAZESE ) (BREGEALAYRARE

ABERBCHIE) - BN LR R B R F A A A F BT 4R B A RS AT &
ETAB G R R Y FEAR o BATRE AL R RN 20008 P S AE N EERT S B

FRATIAE Kb R 100 BOTE RS S 2 38 0 SRIRA MM
K Vo A O%E 100%8 » B4 Motk AR TR & @M e 146 » 4o % 1k 5 PRI AR
A A BRI R RER TR RREL % RS SR

RATRE A b R 0% > BB AR A 4 3] AT o R 2 30 A 32
®6-1 Bak
FEnH £ | 200008 £ (&)

$—&4 | 100%-200% BRGSO AN N S R LT ATH
RE B/ EE -

F By 0%~100% . REETHAATEASERZIEREF X
fHAE /1 B H ok
2. Bl agEe B a RivrI L
B o
3. BEfREBE o4~ # B T FERE o B RIPH
HEaRE -

A B RHRLREQRR G E DR
5. WHEFERE -

F=&n | 0% K% MR T HA MR 2 3% Sl A3k 3R 5 £ FF 23R ¥ 55 -

EARRIR D BARREEE 1324% 25

PR R E R AE L& 7y A A AR H o B 3 A e R R (R R AR 18— A%
FARAMRELE) > MRS XMARRAKE L T gFEEMAAZE A
e BHEEE | AT "TRERLB—HZAMGRELE A o HHEH AL
R —HRAARENGERARBE R XCAHEAGEHSE (FERTE -1
RANE-ARERE) Tt Z2GEEME > RAEEHLERZ - AALH
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— TR E 0 XA AN % B ARAIE RS A S RE A e R e AR
B ARENNFANERA RETERHLUIIGAREH L BEEHEHL
AR T
HRRFKE AL E (%) = TEBREKEARE, / C (1/2) xAKREE) x100
fE st B RIR AR £ R e R ko B 6-1 0 T ARRRK ~ F ZBRRAR
"SHRAEMERR  BLER AR RIEEERREEFEERASALSE B A
TARAE AL HE AR B HUE F A R R IR T B T e R R s 52 R L4 T 6 A,
B 2T RRROBEE > Pl tBATRRALRFRLBRATH»Z
0.6 4 B2 RN A E - REKBERLN ) RREENYARSHZ

| 2 -
JEERE + RESARER) +(FAASER + FLEALR + RERRAR) +2¥FRAR

EP By XmbHsd a0 RRE L RR > F = FR%RE ) R
200744 A1 BRAE 6 AEALES AL N EREH LR ETEL FHE
A RQRR o RFTRORREFERAEAE > 3 E 10 FRTd 284 25 HA
B 99%82 9T D&y A A F A AR AR B X100 FRERBEFEA B
Fo TR A RO KRGS BABLE FIBTRERH LA ERAN  ERERGA
R EEEHEL > wwE 6-2 AFor o

1R RBRBIER S ARE B BANAMAREN > A — KSR ER B AW
BAEREROBTIRBEAYAER ) E 880 ARBIESIE A AR T i & BH 7 #T L
RE > BEBNORER BloBRER - HEREERRE -
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P A R
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¥y =48 fa T AiE AR
JE 4% Fe B % A R =R
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LA | R B || ||| ®]]|B]|%]]|%
@A | 71 z z . #% A 1% | | 1%
7t A J&, bl 7 1£ Vs &, 7 4
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JE, JE, ES] J& JE, JE, 1% %
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TR b, o A 1K 2
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H A
1, %
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%
B 6-1 Rz o4
S A REERERS
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i ARG A
A>P=B Aman
Bisnesuwuwad ; |=d P |lIeaeicaskhiannkes
B>P j

B 6-2 BRABRALCREHEL
EHRRR VLR Y Y —ev—Y YILEOHWMEII>VT P.5
(G2) PraRREeME (10 F) AR ARE LR RGO
A BRRE AR (10 ) A SR AR A el R

Bl gaaiafl (10 F) A a4 F B e REMAH
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B 6-3 R HIr A EFRNANBMA N EIRFMAENER A HEREHE
e aEHe BFAREHRS BAOBEHELENY £ EH e RS
NBEFRABYEH T R BNAR 2T F —%F AN oo LibFFE

FehipAE 258 90% (A5 100%) ~ L3k BFRBHE Y (AHFL2HE) % -

FEA
TR ERIEEE

FEAE
B4 & 5 &
S A A
AE R AHRE
AEMERAEFR

el A
EHAREH S
AR e
SAAR B 5

RERGEE

B 6-3 B KB FIEAEN4E%
BHRB: VAR Yy —e 22—V VHEDRELIZS>VT P.11

— R EAER

BASRARMEMAAENAZEBE AL TR YRR ELRAZRARFETE R
A RARAREEIR T o $ A 45 AR IR IR A 8] SR A P9 SRAR A 3t R
B 0 TREPAFE R KA ok 0 A2 AR MR T @ IR AR 3R A BN RR A
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M4k 4-1 R B A WM F % Guidance Note 47T Z 5B T

GN47: Stochastic Modelling of Economic Risks in Life Insurance

Classification

Recommended Practice

MEMBERS ARE REMINDED THAT THEY MUST ALWAYS COMPLY
WITH THE PROFESSIONAL CONDUCT STANDARDS (PCS) AND THAT
GUIDANCE NOTES IMPOSE ADDITIONAL REQUIREMENTS UNDER
SPECIFIC CIRCUMSTANCES

Definitions

Defined terms appear in italics when used in the standard.

Purpose

The purpose of this Guidance Note is to provide specific guidance on the use of
techniques for stochastic modelling of economic risks within a life insurance firm
with particular reference to its regulatory obligations. The guidance provides a
common framework for assessing the robustness of the models and calibration
approaches used in stochastic modelling and the uses to which the modelling is put.
The guidance is not intended to constrain the further development of stochastic
modelling techniques. The FSA Handbook states that guidance notes such as this are
important sources of evidence as to generally accepted actuarial practice. This note
therefore provides additional guidance to insurers and Directive friendly societies on
how to meet these requirements.

Reference Definition

Asset model: A model used to generate a set of stochastic scenarios for a particular
asset class

Economic Scenario Generator (ESG): A model which combines the results from one
or more asset models to produce a consistent set of multi-asset scenarios.

firm: The life insurance firm in respect of which stochastic modelling is being used in
relation to reserving and capital assessment

FSA: Financial Services Authority

Individual Capital Assessment (“ICA”): The assessment of the capital which a firm
needs to hold

Market consistent: Where prices for assets and liabilities that can be directly verified
from the market are delivered by a model.

moneyness: the degree to which an option is in or out of the money

Volatility Surface: The variation of implied volatility with features of an option, e.g.

moneyness and term for options term and tenor for swaptions
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WPICC: With-profits Insurance Capital Component

The following terms have the same meaning as in the FSA Handbook of Rules and
Guidance:

Long-term insurance business

Principles and Practices of Financial Management (“PPFM”)

risk capital margin

with-profits business

With-profits insurance capital component (“WPICC”)

Legislation or Authority

The Financial Services and Markets Act 2000

The FSA Handbook of Rules and Guidance:

Application

Firms using stochastic modelling of economic risks when reserving for options and
guarantees in life insurance policies or assessing the amount of capital required to
support long-term insurance business.

Version Effective from

1.0 31.12.04

1.131.12.04

Adopted by BAS 19.05.06

2.0 31.10.06

2.0 31.12.06 BAS Amendment 1

1. General

1.1 This Guidance Note is drafted in terms which are not addressed to actuaries
specifically. Nevertheless, actuaries performing work covered by this Guidance Note
are required to apply it according to its classification. However, where a firm requires
an actuary to produce work conflicting with this Guidance Note, the actuary may do
so provided the work clearly and unambiguously states that the actuary has done so
under instructions and that the work does not conform to this Guidance Note.

1.2 If the development of stochastic modelling of economic risks within a firm is such
that one or more material aspects of this Guidance Note are not being complied with,
the extent of non-compliance and the alternative adopted should be recorded in the
report of the valuation or capital assessment to which it refers. There may be other
practices not set out in this note that constitute generally accepted actuarial practice in
this area and failure to comply with this note does not necessarily imply failure to
follow generally accepted actuarial practice. It is recognised that stochastic modelling
is a developing area of practice and firms will need to consider the extent to which

plans should be put in place to continue development of stochastic modelling, with
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particular consideration being given to how all material aspects of this Guidance Note,
or justified equivalent alternatives, could be met.

1.3 This GN is supplementary to INSPRU and GENPRU and to any individual
guidance given by FSA and should not be used as a substitute for reference to the full
handbook text.

1.4 This Guidance Note should be read in conjunction with GNs 44 — 46, which
contain guidance on the circumstances in which the use of stochastic modelling is
favoured by FSA and on some aspects of the way in which modelling should be
applied if used.

1.5 Stochastic models are likely to be used in two distinct ways for the purposes
covered by this standard. The first is to obtain a market-consistent value of a liability
The second, for the purposes of a capital assessment, is to establish an amount of
assets that will enable the firm to meet its liabilities to a desired probability level.

1.6 The types and/or parameterisation of stochastic modelling which it is appropriate
to use may differ according to the purpose of the calculation (e.g. valuation or capital
assessment) or the nature of the guarantee (e.g. minimum return from equity portfolio

or guaranteed annuity rate).

2. Algorithms for Computing Market-Consistent Values

2.1 Given a market-consistent asset model and a liability description, there may be
several possible methods for computing the market-consistent liability valuation. The
possibilities include in particular:

* closed form modelling; and

* Monte Carlo simulation.

2.2 Guidance in the remainder of this note has been prepared in the context of the
closed form modelling and Monte Carlo simulation methods referred to above
although some is of more general application.

2.3 Closed form Modelling

2.3.1 Models should be arbitrage free, but for certain options, it may be possible to
use the formula underlying the model structure selected to derive market-consistent
values. However, it is necessary to ensure that the formula used adequately reflects
both management and policyholder actions, unless these are very limited in possible
effect or their omission can be shown to be appropriately prudent.

2.4 Monte Carlo Simulation

2.4.1 It is equally appropriate to use a risk-neutral probability measure, discounting at
risk-free rates, or any other measure (including ‘real world’ measures), discounting
using consistent deflators. It is appropriate either to generate independent equally

likely simulations or to adopt variance reduction techniques in relation to the model or
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both.

2.4.2 The sampling errors involved in Monte Carlo simulation should normally be
estimated. This may be by

a) using analytical formulae for standard errors, or

b) using increasing numbers of simulations until a number can be identified beyond
which additional simulations add little additional accuracy to the valuation, or

¢) in some other way.

If the sufficient number of simulations approach is used, it is not necessary to use the
upper bound of a confidence interval for the estimate of the value.

2.4.3 The pseudo random number generator underlying the model(s) should have been

tested to ensure that it produces numbers which display sufficient randomness.

3. WPICC ‘Market-Consistency’

3.1 Any stochastic approach used for valuing guarantees, options and smoothing
when calculating WPICCs should be ‘market-consistent’ and delivers prices for assets
and liabilities that can be directly verified from the market. It should deliver
market-consistent prices for those assets that reflect the nature and term of the
with-profits insurance liabilities”.

3.2 Underlying model structures should be arbitrage free. However to the extent that
there are small arbitrage opportunities in the simulations produced, this is acceptable
provided they are not exploited for the benefit of the results.

3.3 In the context of with-profits business, assets “reflecting the nature and term” of
the liabilities would include those assets the return on which is used to determine
policy payouts (i.e. those deemed to constitute the asset shares of the policies being
valued). It would also include derivatives, particularly ‘European’ put options on the
assets constituting, or reasonably close to those constituting, the asset share if policies
contain guaranteed minimum maturity values and interest rate swaptions if guaranteed
annuity rates are being valued. The model used should also be capable of reproducing
the prices of differently credit-rated stocks where permitted if such stocks form a
material part of asset shares.

3.4 ‘Market-consistent’ values should be interpreted consistently. In particular, if
required to use bid or offer prices rather than mid-market prices, then input
parameters or output values should be adjusted to produce the appropriate results,
including an estimate of the spreads which market-makers may apply to large,
infrequently traded over-the-counter instruments. Unless otherwise directed or
implied by rules and guidance, it is not necessary to assume that the expected
‘close-out’ cost of an unhedged position after a very short term market shock will be

subject to wider than normal price spreads.
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3.5 Where no established derivative market exists, for example options on
commercial property, it is impossible to base the calibration on the market, and the
use of historical data for calibration may be a suitable alternative.

3.6 Where data are based upon surveyors’ valuations, as is typical in many property
market indices, historical performance may contain significant elements of smoothing
relative to similar, although sparser, observations from realised sale prices. It is more
appropriate to base the implied volatility for a market-consistent valuation of
guarantees on the price at which an asset can be realised. Where only surveyors’
valuations are available, appropriate adjustments should therefore be made to the
dataset, to the parameters or to the results in order to remove the possible impact of
smoothing. Parameters based on surveyors’ valuations may be used alongside
parameters based upon sale prices for circumstances where this better reflects current
practice. Examples include the calculation of asset share, and the effect of
management actions contingent on the value of assets, where the practice of the firm
may be to use surveyors’ valuations.

3.7 Model calibration

3.7.1 The model used should be one that has been shown to reproduce option features
(either prices or volatilities) as at the valuation date sufficiently accurately, subject to
paragraph 3.10 below. Option prices for the underlying investments should be
reproduced taking into account the relevant volatility surface or vice versa. The option
features reproduced should be for options where no significant credit risk is taken on.
However, in accordance with paragraph 1.2 above, approximate methods may be used.
Any such approximations should be expected to be of overall neutral effect and their
use should be disclosed in accordance with paragraph 1.2 above.

3.7.2 Approximations might include using different parameterisations of a constant
volatility model to value different model points (in which case the impact of
aggregate level management actions needs to be allowed for) or using a single
parameterisation calibrated to a point which is an appropriately weighted average of
points on the volatility surface.

3.7.3 If differently parameterised models are used for different sets of liability model
points, then close replication would only be required for options corresponding to the
model points to which the parameters are applied. Consistent modelling of
management actions between model point sets is necessary.

3.8 Unavailability of data

3.8.1 In many situations, options may be infrequently traded, or price data may not be
available for options of strike, term or credit quality corresponding to the liabilities. In
this situation it is acceptable to calibrate a model to the longest available price data, or

the closest available moneyness, or the nearest available credit quality of issuer. This
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parameterisation of the model should then be extrapolated to the term, moneyness or
desired credit quality of the calibration.

3.8.2 Extrapolation should allow for the continuation of any observed trend and,
unless there is no trend, unchanging parameters should not be assumed as term,
moneyness or credit quality become more extreme. On occasions, it may be most
appropriate to extrapolate along a curve with a turning point if justified by recent
market price observation or underlying economic theory. Any choice between
alternative parameters for extrapolation should be justified.

3.8.3 Where the longest quoted prices may themselves have been extrapolated or are
not based on recent trades then the adequacy of the extrapolation relative to the
preceding guidance should be considered and adjusted if non-compliant.

3.8.4 If option prices are not available on a particular index at certain durations but
are available on an index which may share some similar characteristics, an
appropriately adapted parameterisation to that second index may be used.

3.8.5 For any asset class, calibration should be adjusted to allow for changes in the
volatility where there is bias relative to the index used (e.g. a territorial bias relative to
an international index or a sector bias relative to a national index) or where there are
individual large holdings.

3.8.6 If over the counter hedging assets are held by the firm then these can be used in
the calibration exercise if they closely match the liabilities. The calibration to such
assets should be performed recognising the guidance given in section 3.7 above.

3.9 Where more than one asset class is being modelled stochastically it is necessary to
make assumptions about dependencies between the different asset classes (this may
include dependencies between asset classes in different economies). Where implied
correlations cannot be obtained due to the absence of a deep and liquid market in this
type of instrument it is appropriate to calibrate a model to correlations based on
historic averages. Historic averages should be adjusted to reflect available data on
implied correlation spreads or economic reasoning with any such adjustment being
justified. If a firm holds options hedging a guarantee which imply certain correlations,
then these correlations may be used to calibrate the model provided the options hedge
a significant proportion of the guarantees valued by the model.

3.10 Where the definition of the 'risk-free rate' parameter or 'risk-free curve' for the
valuation of the insurance liabilities (see in particular paragraph 4.1.3 of GN45)
differs from that implicit in the market price of otherwise relevant options, it may no
longer be possible to demonstrate market consistency by direct comparison between
the observable market values of particular assets and the values generated for the
same options by the liability valuation approach. In such cases a two stage approach

to the demonstration of market consistency may be appropriate. In the first stage
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relatively simple closed form solutions may be parameterised to match the market
value of observable options using a consistent discount rate, frequently the swap rate.
These closed form solutions and the same parameters should then be reused with the
discount rate adjusted to match the selected risk-free rate or curve to establish
theoretical market values consistent with the definition of risk-free used in the
valuation of the liabilities. These theoretical market values can then be used to
validate the market consistency of the liability valuation approach by confirming that
the liability approach adequately reproduces those theoretical market values.
Alternative approaches such as the calibration of two scenario files (one using a
market practice based definition of the discount rate, such as swap rates, and the other
maintaining all parameters, but replacing the discount rate with the selected risk-free
definition) may be used, but regard should be had as to whether the level of
transparency given by such approaches is sufficiently high.

3.11 Where it is required that a table of values of specified assets is calculated by the
stochastic model, this should be done using the same parameterisation of a
closed-form model or the same set of simulations for a Monte Carlo approach used to
value the liabilities, even though a model calibrated to a risk-free rate (as defined in

GN45) will not exactly reproduce market-observable prices for the specified assets.

4. Practical use of Market-Consistent Models in the calculation of the WPICC

4.1 Maturity Guarantees

4.1.1 For a policy under which the maturity benefit is the larger of a quantity related
in some way to the value of underlying assets and a guaranteed amount (which may
increase in future as bonuses are added), assets that reflect the nature and term of the
liabilities should include appropriate put or call options on the underlying assets.

4.1.2 To the extent that the underlying assets are equities which are invested broadly
in line with a recognised index, the model used should normally replicate put option
prices on that index at durations and strikes appropriate to the term of the guarantees.
The model used should, however, reflect the receipt of dividends as well as capital
growth and allow for the impact of tax at an appropriate rate.

4.1.3 If fixed interest assets are pooled (i.e. an identical return is attributed to all
policies independently of term), then stochastic modelling of the returns would be
appropriate, using a model which is capable of reproducing swaption prices for a
range of exercise dates corresponding to the range of policy guarantee dates and
tenors (lengths of swaps) corresponding to the outstanding terms of the assets
intended to be held at each guarantee date. Allowance should be made for the
guidance in paragraph 3.10 above when determining the swaption prices.

4.1.4 Even if differential returns from fixed interest assets are allocated to asset shares,
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exact matching cannot be achieved in both the base scenario and the persistency stress
scenario and the exposure to market risk in respect of assets matching liabilities
subject to persistency stress should be allowed for. For other assets, approximate
methods may be appropriate for any residual risk. Allowance should be made for the
guidance in paragraph 3.10 above.

4.1.5 The stochastic modelling of fixed interest assets discussed in paragraphs 4.1.3
and 4.1.4 above should allow for any credit risk in the assets held.

4.2 Risk Capital Margin

4.2.1 In the calculation of the risk capital margin, it is necessary to revalue liabilities
in scenarios of changed prices.

4.2.2 It is also necessary to assume that all assets (including hedging assets (e.g.
equity put options or interest rate swaptions)) are revalued in line with the changed
prices, ensuring that allowances for issuer credit risk are preserved (or, in the case of
credit stress, appropriately adjusted).

4.3 Reserves for Smoothing etc

4.3.1 A reserve (or possibly an asset) in respect of smoothing is an element of the
realistic balance sheet. This should normally be calculated stochastically.

4.3.2 FSA encourages an holistic approach to stochastic modelling as discussed in
paragraphs 4.1.3 and 4.1.4 above. Other items on the realistic balance sheet which
may be calculated stochastically include inflation in expenses (because expenses may
impact upon guarantee or option costs), profits or losses from early terminations,
regular or terminal charges against or credits to asset share, misselling compensation
and investment expenses.

4.3.3 The value of future profits from non-profits business should be calculated on a
stochastic basis, in respect of market risk, if there is material exposure to guarantees

or options (unless fully hedged) inherent in the projected profit stream.

5. Use of Stochastic Models in Individual Capital Assessment

5.1 This section provides advice on the design and calibration of a stochastic model
for use in quantifying the capital requirement in relation to economic risks but does
not apply to the use of stochastic models for the calculation of market-consistent
values of liabilities

5.2 GN46 - Individual Capital Assessment contains guidance on calculating an ICA,
including the use of results from a stochastic model.

5.3 Choice of Model and Parameters

5.3.1 The ICA framework chosen by the firm will normally specify the probability
levels and their associated time horizons to be used. The choice of model and its

parameters should be made with these probability levels and time horizons in mind.
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5.3.2 It is necessary to ensure that the probability distribution used can properly
reproduce the more extreme historically observed behaviour of the variable being
modelled both in the size of the tail of the distribution being modelled and, where
appropriate, in the path taken during the simulation period.

5.3.3 It should be recognised that there will be limited historical observations of the
more extreme tail outcomes, even for the most common economic variables. A
considerable degree of uncertainty will therefore exist in the behaviour of the tails of
distributions.

5.3.4 The method used to combine distributions of different variables to arrive at a
combined model to enable the determination of the amount of capital which satisfies
the level derived in paragraph 5.3.1 is of key importance. For example, there may be a
stronger observed or anticipated relationship between variables in more extreme stress
scenarios. If this is the case, consideration should be given as to whether simple
combination approaches (i.e. involving a fixed correlation) or assumptions of
independence are adequate.

5.3.5 In the context of an ICA, it is necessary to use models for all asset classes which
reflect real-world parameters. It is also desirable that models are arbitrage free. To the
extent that arbitrage opportunities do exist in the model they should not be exploited
to reduce the required capital.

5.3.6 To obtain ‘real world’ outcomes, it is generally appropriate to calibrate models
with reference to actual historic parameters. Maximum Likelihood Estimation (‘MLE’)
may be appropriate in some circumstances. However, particularly where fit to the tail
of a distribution is more important than the overall fit, alternative techniques such as
quantile matching may be more appropriate.

5.3.7 The length of the period covered by the historical data that is relevant may be
limited by availability (e.g. the UK property market). In other cases, data may be
available going back much longer (e.g. UK gilt yields). An assessment should be
made of the data available and the effect that different lengths of observation period
would have. The selected parameter should also be consistent with the firm’s
underlying future economic expectations.

5.3.8 Similarly, correlations between variables should be calculated over longer and
shorter periods and the results compared. To the extent that there have been material
changes in level between different time periods, correlations should be selected
consistent with the firm’s underlying future economic expectations.

5.3.9 The choice of data used to parameterise a model should be appropriate for the
purpose. There may be circumstances in which a model fits the available data but is
not appropriate for use in an /CA for the reasons set out in paragraphs 5.3.2-5.3.4.

Similarly adjustments may be required to reflect any differences between the
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investments included in the data series use for parameterisation and the actual
investments held. Current market conditions and expert judgement may also be
sources of relevant information in fitting a model and choosing parameters.

5.4 Modelling Specific Economic Risks

5.4.1 It is common for asset models to be combined into an ESG to produce more than
one variable.

5.4.2 Equities

5.4.2.1 There is no explicit restriction on the choice of equity models; in particular,
mean-reverting models may be used and no maximum equity risk premium is
prescribed. If a lognormal or other simple model cannot properly reproduce the more
extreme historically observed behaviour adequately, either a model exhibiting more
appropriate skewness and kurtosis should be used or the simpler model should be
used with adjusted parameters to provide sufficient outcomes in the relevant tail.

5.4.3 Interest Rates

5.4.3.1 Most published interest rate models are designed to calculate
market-consistent financial instrument prices under risk neutral assumptions. When
using such models for ‘real world’ projections, care should be taken to ensure that the
results are appropriate. In particular, the distributions and volatilities of interest rates
at different future points in time should be checked to ensure that any trends are
plausible.

5.4.4 Corporate bonds

5.4.4.1 For fixed-interest stocks (other than those stocks issued or guaranteed by AAA
rated governments like most EU governments and the US Treasury where the market
appears to price the bonds as if they are substantially risk-free) then it is likely to be
necessary to model variation in prices and default rates/recoveries. Where possible,
models should be calibrated to historic spread variation, re-rating, default and
recovery experiences. The additional risks associated with any lack of diversity
should also be modelled.

5.4.5 Credit risks should be modelled for all fixed interest, index linked and floating
rate stocks, not just those backing with-profits liabilities (except for stocks not
allocated to back any liability or capital requirement).

5.4.6 Both market risk and credit risk should ideally be incorporated in the same
model if non-governmental stocks form a material part of the assets. Where this is not
possible, the capital requirements should normally be modelled separately and
combined using an appropriate aggregation technique. Either method should normally
allow for appropriate correlations to be incorporated between adverse credit and
equity scenarios.

5.4.7 Inflation
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5.4.7.1 It will generally be appropriate to model inflation stochastically, especially
where significant exposure exists to administration expenses recovered from charges
which are not linked to a prices index (e.g. as a percentage of funds under
management). The relevant income from charges should be modelled using consistent
stochastic assumptions.

5.4.7.2 Inflation risk should also be modelled stochastically if a material quantity of
prices-index linked policy liabilities exist and adequate close matching assets are not
held. 5.5 Benchmarks for Calibrations (ICA)

5.5.1 Market-consistent models can be calibrated against the market prices of assets
that reflect the nature and term of the liabilities. No such calibration benchmark exists
for the ‘real world’” models required to calculate an /CA. This section gives guidance
against which certain aspects of some models can be tested.

5.5.2 The data available on the distribution of asset returns is sparse. Benchmarks for
distribution can be constructed, for example by fitting a distribution to available
historic UK data. There is, however, some evidence that the data exhibits heavier tails
than are given by many distributions. Therefore, models based on such fitted
distributions tend to understate the frequency of more extreme outcomes.

5.5.3 When modelling less diversified portfolios or individual equities it may be

necessary to increase the modelled variation to allow for idiosyncratic risk.

6 Stochastic Modelling for Mathematical Reserves

6.1 Where there is considerable variation in the cost of the option depending on the
conditions at the time the option is exercised and where that variation constitutes a
material risk for the firm, it will generally be appropriate to use stochastic modelling.
6.2 Where the option offers a choice between two non-discretionary financial benefits
(such as between a guaranteed cash sum or a guarantee annuity value, or between a
unit value and a maturity guarantee) and where there is a wide range of possible
outcomes, the firm should normally model such liabilities stochastically. This
requirement applies to all such forms of liability including those from with-profits
business and unit linked business.

6.3 Prices from the asset model used in the stochastic approach should be
benchmarked to relevant market asset prices before determining the value of the
option with appropriate margins for adverse deviation of relevant factors. The margins
for adverse deviation of a risk should generally be greater than or equal to the relevant
market price for that risk.

6.4 Consequently, a value produced by a model that satisfies the guidance given in
sections 2,3 and 4 above for calculating market consistent values represents a lower

bound for the relevant mathematical reserve.
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6.5 In determining the appropriate mathematical reserve, further margins for adverse
deviation may be allowed for by:

* adjusting the individual assumptions relevant to the price of the option, (these
adjustments may include but not be limited to, assumptions on yield curve, implied
volatilities or mortality tables); or

* adding a single overall margin for adverse deviation to the derived option price.

© The Financial Reporting Council Limited
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