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Abstract

In recent years there are an increasing number of competent insurance authorities
internationally encouraging the use of internal models for calculating risk capital and
reserves, but this presents a major challenge to the supervisory development of the local life
insurance industry. Currently, the RBC system is used as the basis for local capital adequacy
requirement, and the prescribed formula-based approach is used for local valuation
requirement. Even though AA reports are used to ensure the adequacy of capital and
reserves, but there are no uniform testing criteria for the use of cash flow testing, gross

premium valuation, proprietary generators, and economic capital internal model.

Thus, we have performed this study through analyzing the internal model related
regulations for major countries, which includes: the European Commission, Switzerland,
Australia, United States, and complying with the IAIS ‘s(International Association of
Insurance Supervisors) ICPs(Insurance Core Principles), in order to develop a set of internal
model related regulations for the use of local life insurance industry, which would in turn
encourage the life insurers to proactively adopt a systematic approach to manage their own

risk.

Key words: internal model; supervisory regulations; economic capital, reserve; Solvency II,

LAGIC, RBC, ICPs
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B~

ERrRELNZIEA LT AR ERY ARAM I K8 REE LAY PN

O3 B T A & TR 2 b % B0 (Article. 119) -

FWAPFMHAREFEEF L B D7 RAHLHAR * FER L
oo TEM AN ETF AR R F REE ST DR R (Article. 113)
TRTIPN WA EEFRCELT POEN A2 Y o A
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##52_ ¢ o (Article. 113)
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# W & p £ 3L PR4% & (Financial Services Authority, FSA) » %+2012# % & ©
Solvency II Directive 2 Level 244 {7 = i3 5 A @it 4 3 F42% » %] Omnibus II
Directive Level 2 % Level 3 & A2 ;%% i » A & %'k o 7 ¥ » PPz~ 88 > FSA

2012/3/304 - FEF AR 0 B RGO PR Y G RH o

Wi > PR NI F P W R A3 draft Level 22 $#PR1p 51— B4 I IO
Az g & E‘F » TR R AP (TG o FSATH - %47 Level 13 Level 220

REEINLp AEGRE A FT AL

2 FSA—Our approach to assessments and decisions before the start of the Solvency 11 Directive
> FSA—submission notes: approval to use an internal model

* FSA—self-assessment template
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report &_{k (%% 2

® FpoFP2AkEHEEFILTES

Source book: Insurers 9.4
3 &3 £500m A % ik Jp Interim Prudential

Frg P2 A iFH fFAT

Source book: Insurers 9.4 A

P! s
- ! F i+ &

> Lloyd’s— SlI Validation Report Guidance June 2011 » Lloyd’s & &3 ¢ R 2 & 2 N 38K 2 4F

B 2 R
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40



% = & Solvency Il in 425 R4

I =4 0%
- ~ 0 fz%‘uwﬁ;‘l"_

EEEEE BT R S RN =

HAEe 3

DRSS

LR e m SR RG 279 X272V R %
20 TR Jm#:/fh%ﬁ(—v » @ ;}r, : ;Lém%iji CER B % H

ErLph2 it

P ASHEL B A2

3R SRR B R R 2 PR SR i
R BN (Dl WE - A I B2 ST e

PHAEs G O P PR R B 2 AR ER

@ * pERP F
R NSRBI 4

= L Z
:J__I‘:’ y g

PRI R AR RG2S PR SV A B BB R S22
fh FEn LF LM A

R e
oo S R 2 g S AR

PR R 2 s TR S I E IR A& E TR

CRA ERRLINE S T 3 ¥ A

EN IR | 2

MR B TR R BP L RGO T R B2 KBS TR
ARl A :e;f;é_ Fid 3R R O L R ST e i 4 IR B
pOIRBCA] B F S oh IR A f‘mii% ME L RiREFR T hIna 2Ep 2R
R S

R R AR PR AR 2 2 R A

41



s B PR

A RSB C

4T B

LM

%P IR

@ RfHE P A g§—¢ i+
LERF REa Y 55> 24303 p Y e BT RE o
2EFRT AT G ARE S R TELFEG P B PAY T
ABds > DR 2 22 22 B o
BFERFAL Y ERE > B2 TEmEg sy ry EREFNE
B0 AR 2 AR D oAt P SRR R Y e Fap e
& THEPHEY G EEP
Ly ERF & RBEEE-HFTASBEN WD > Fa 20 T8 £
BEPAHE S XNEG P RICEAFET TR I B (S
T EREAEIM L G B e TR R RGO P AT
R RS TR R I
20 ERE R s B PORHE PN RNAT %Y 5 3 BARG P
A
CFPE R
® FHMOPRFAFTILY TR Y FeniBAEY iR ATF v R gt
2 = % é#—é?;ﬂ;;\_&? i+ o
® Y igiFR@EARY  EIT REFEG P EL 0 X FRRAFP I
VR S SR e VI
@ FERFAIPIHALAFLETNEAE BRGNP o
& ELnEYy E__kv‘\z"i—o 2 ie- A8 F2 TR ,?’a,zﬁggfgpxgrsﬁ:;nj;\%{;ﬁm}»ﬁ
RIGEE AR 2 g RUBS T @ % P IR Y G

42



CFTE

!
e
)
()
U
s
a0
=9
=
__.\
[
4
e
e
,H}
=
4
4
fult™
=1

WA iRig S F g

4
R
—
%
ot
RN
—
Yo
p
(ﬁ}
R

ERF iR b dhf e PUER T NI ¥R
A2 ek U2 N Y 2 R

BTy PR TR = TR g

R
S
b

5

e

FRE P (A PN A E i?*%’ig?@%w%%j
EEAEERER Y (90 P IVECL 2 R T -

i
‘9:‘&
St
Ii%

FEMRGAR LS T EIHARZEEAFLF L GHRR
ERFRGFR 2D GRREFRBAER > (304 ) PSR Y
FERF AL BEERF O ERY %E'«H.m;;f\ﬂg&;*ﬂgﬁgﬁj\%ﬁj;ﬁpag

B2 REE - AR AT AL RS RELERY -
FRESFOLGHEREF RPE T - IEHFZ AT A2 BR v R T
EATP R AT AL ERETEY o

GREEPEE Y NIRRT AL FRE PR E R P
WAz g B2 TERETRF RN EERYFPREEFL
ﬁmiﬁﬁ%#mﬁ%jzﬁko

i\4
=

b

LiF% 2 P i SRR A e Y R X Ao AR A AT R 2 A0S
- R

2.0 0 P R RN FURECR 2 KR A U P eng R 0 4o i
(DER > ZFF g o 7 P8R R "G~ B2 4 RE
Q)P PR A DB iR S P N I E O R E - R

43



OIS SEY EESH RO REETEE SR S S E 1
g o
OIS =TI R S EE S I =L e Tk
Fita B -
3. e o P g 11”—_]‘?%3 = UG R A s R £ A S
SES L TIREE S = B A IR ST

EEIER e B I

AR TEY RGP A B AP A SR P R M
B g R R R

-

5,080 2 P it N RRECA| A IR chiA fndn o & #é‘%’iﬁ““ & 2 H]3T o

6.6 2 F R T P IHARER AT L R 2 B & R R

WA E 2 FHHF kB P

T S P ILEE R bl T e R AN AR LR S
8. i = ¥ P P INHCAIR LA I AR g T ko
Bt SR

Lig & P E P § P B 2 St P BB S 0 ORI A H
P BT TR A A AH R BERK g mBy f# o

2. o PP Y O B R SRR R S S PR 0 R R
T2 A IV BT e o 7 R R TR AP R T o

3R PRI TR RE Y o

4. Fte S PRI CEF E L AT S0 F N E K ?‘E'J_i?i}:io

5.7 A AGEE WA F IR S F o

WEE G ATE S PR AR R A AR R ILR
ﬁﬁﬂ}wz%ﬁiﬁii'W%W%&%%Ef«»wmeﬁ’ui
TR -

* %

TR A B 7

T 2PME ARG I TGRSR T SR
BN S '}r)ixﬁ;;,g%{_&x

44



B3> A gk » e 0 @ W P BRI N R RSN 2 R RS
AL o B I RN A A gy e

. Wr g = & 7 A IRECAI R 2 4~ b & 4] B (risk-mitigation techniques)
Lotk RR TR GIFIAL A 2 LG b e g F g
AN o

10. %% 2 & 7 4 p 2R

ESTE
R TN St

o

DI Ak AT 2
i
m

T B4R

1. v o0 @17 A I0HC3] @ % #7 VaR(99.5)/1 year # Fr 2o P B &% b "G BB >
FEPANMEA DA N U RFRF T A PR EIFT AT KR
WHEF A Z £ F A% VaR(99.5)/1 year 48 - 2 R ALR o

2%??%%’@§%1@%%VﬂMHWywﬂ B B A 4 2
W o F IR EDNZ T A o

3.EFRFA EPFRERI A S 2 F AT AR ENZ T A
g ALY A £ ”W@E%*4§@*\meﬂﬂwmwki%ﬁﬁ
BROoERFTHERILRYITNZFEZ T~ o

m

S

~

4 FF B R RFG S P ERY M DRR VLR g AT 2R
REFHFE P IR AR, A R SR AR AL
- P HF IR - R

A

LS im AR ¥ 30 N FORCA] AT RO 2 i T R R 2
B R

2. 5T AL I S A N IRFA g B B iE (T2 b o

3P RED R FEREHIRFIIR U T o il @Y 2 %RFIN
F oo BRI L P i p
(DEFEFTR 2 P P2 R

Q) VP 2 AR

45



G)P SR F (B 304 b (7L S o 1L R g 3 1) B el
(4)§ B A N A R

(SR Ay I P VR 07 J R AEPE 2 RJEINAR 0 1R ST il
FFE %E':"ﬁ?‘"l‘ T}i /:_ f.f_ ’

(6)iF*g = & ST H R AR 2 & PR (TR
(ME&FE A2 2 [ an®i

(8) e N IR P > HER 2 G g ] RN N IRHCRIE S T RS
P R 2 BEE i Hag it e

4,

B

CRER e SR P T S E L TR S s
7 3% o F\ “'Kﬂ}"‘"’“']ﬁ}) 4 i.gx_ bi:y ]Fﬂ»nrg &H(}i\: , ,5,'_%} A —j%}ib ;;a
BASamEd U2 o KB BB G -

O

pl|
e

1“& <

5. % o F
R 4 PR

EHBFOFERTNZ bt UBEEIHRGFT PR
FEB AT e P BEFS TR T RS RRE B
AYEARM AL X3V FE AT K o
& b7
L EG PRI P FE- v By THE I E2Z RFE KR o
2.0 PRHAEPN A ER 2 b SRR AR EZ RTFIZ KR - bR
BN IR E RS PR S P R e R
TAEFE . RS PR T A 7 S P T AP
(D £ -
Q)% > P i B YFH >
G BAE P2 B RS
DEMFZFFIR G By FE - -
4. ;I}F.w- 2 3_ ‘s F]q ;@‘,}: V‘wa’q']wﬁ:/"\#‘?ﬁimﬁj% EJF’;;L_%{ =2 /}E“"‘ 3R o
SR BRERZ R GAEREGEE L e A B e RE AR
PR O A SRS S PR S SR LS i U O SR

6. EFFIRMERAGEP 22 82 2 43 RYRFTE - Ko
46



° iy

L\ 3840 ehe 12 f@ba Ao NFERERREEREEL N2 AR
RS (FE S E AL R R B R § R S E T S 2

g AR o
2.p A e LD D e FE T F

(D#7F = 20 &%

Q)P FHA R 2 FTK

G)Fmp WA R 2 A CREBI BRI

(AP FRHEA ST TP i

(S)P 2SR #r i * T2 P &k

O)FHF R

()M 3843

B 4] B

@) FRHA]
(9)3F & I Fl2 hmeil o
(10)% 27 57§

B hh G AT R it 0 R doie A IRECA] R ph g ¥
_4_ 2 B

BEA R pRERL 2 20
(11)#h 204573 2 b 3RS A N 2R3 i 2o & 4 > 102 % ¥ P aald o
3RO 2 Y B R P VA IF R B E X R o

P FEE Y BRI bt R o g ¢ JEEE R B O

B BRI B

ETS
¥
4
=
e
11\14
3‘/
=
?fﬁ
B
fe
W
(ﬂ}
R
-
(w
T
4‘;;
‘\\
L
=
=
2
pl]
=
/3¢
w3
T

47



FZ& BFREBEMHIFLABIERE

E\'.

ERE TR ERARRAHZ LR FF R R 20 iR
ESOOm PR R M LR E S Y R UG AR 2RI £ U
Eom B AERRENRENERRFE  FREEIRLH > - £F 5%
ERFPREGERLY gt B A LF PR A ERA A N adp B

o B E

*

Y& FRHE AR 2 RE

# W P17%3F 2 & (FRC, The Financial Reportlng Council):X = # & &% £ £ ¢ (BAS,
Board for Actuarial Standards) ™ #] T_# & 3t it & & (TASs, Technical Actuarial
Standards) > P # & 2 % 31 — 4k B P 28 (generic TASS) 2 2 413 3 2 B Hrig
#& (specific TASs) » 2 i 35 0% 7140

- At B PR
o il

® i)

® HEFuiyE
S Ny

® Iiki

® i

® LY (¢ IKEHEEE)
® 4 w2 ¥)(Funeral Plans)
- Bl B FATIER RO RPN o R T
— v Bh
® BAS ¥ £ P Hh(Reliability Objective) : #F & Tt chig ¥ & it 59 % &

LEMZ TR BREPR R FREVERE ¢ ié A E
*FE T2 #iE

7:

iy

48



@ MHEFTNFFZAZREHIZE% > Al 2 vEdr LR D L
Ao B T RN SR B Tl B o g

ﬁjg\f‘;"’gég’:&? ;?L'Fiﬁ ’]‘ﬂf ’ l’%@ :

s

LR R 2o 8 & BRI Rl 20 3 R 0 ¥ RGn b B g ARaE TR K
B MR
A AT HEA 2 B e AR P D2 R doie 9 RN ~ (the
inputs to the models)¥? #-3) & 4 #T N L g & » 0 & FZ¥NHA £ £ )
2 jafe -

PARE M ZBEXR O HREIFE R FE S R 2 Rk HAREK
(specification)#s it A% % ez 31 AF ~ ””“J R R RS gl I S
- S RFEERT DRSS EREEE LT

g

FL % % #c(data and parameters) ¥ 41— & 7| A 1) o

® R Eovary ot I E T 60T

® MW NS A AHE KIRE R oo B A hINE 2T R
P < i (documentation) 2 ¥ A 2 & > Bt e BeiF 2 P 2 e o
ANz R H DT R

® WAV * NI ARP g bl

4. ot Frg A2 F ARG Feo
® LR Rty Wp v 2
L& § pmit - B e RIS SR R R
pE TR A AR B 2 B ¥ AT

2.@ FEEVP ¥ B S P oehz st 5 f

—»

49



XY

i AR H P

(B3 8 A2 22 Ap M & B R )
. ﬁ:ﬁg]ﬁ%] » (model inputs)

(H2rfp RhIp4 xS fahd £ B0 )
N

(B AL 2L 4pH € 24 )

50



fg’.‘;,\—_‘é'—_ ;#J—*Mp*sﬁ_‘-m];? %‘;

-- Swiss Solvency Test

!
m‘.

o}

WL ERWHFINMA)E KRG B2 L g ¥X # (Groups and reinsurance)< /i
(must)z B p 3R] > FHERERA 7 G § Ok l@lﬁf’éﬁ NP2y ARM R R R
b A o pIRHCAIG B 2 - AR ERF A A L0 » FINMA ¥ 3

P e

FEEaTREFREN A RS B2EE 5 RERGR > FINMA + 1
& R34 F A (capital add-on) > U F RIEFEZEZF B2 bR T AT EF EL AT
Boo ¥ oo kg P v s B 4] A F Pk & (non-modeled risk)
FINMA ¢ z ¥ 42 ¢ I non-modeled risk 2_ 3§ § 1% ©

FINMA F & 7 4 % #84 g« > 30 30473 (Partial or complete internal models)
T -
&y FINMA 2011 & £3F > * 5 TORIF'& & ~ - L b f@@’} g SST 2 if'g =

Fe i dERr N IREA 2 ¢ /EL_Q % o 424 > FINMA ¢ %ﬁ 2 "]15%“ o)A B
SP 2 G E RARN20128 R ATORG A ¢ o

$- & SSTinmERRH

N Fﬁ‘/ﬁﬁi
® PR Y e - w2 RN MR Y RGP TR g
Lo gk % 00 g 2302 o FR4CE] > @ 2hgR o R 0]
2B '&EEA] 0 E AP IVHCRI DI BAlE E 2 b & 4

3B H P IHER| 2 Azde p

-n\a.

4O ERE- FRELFE G

51



® ¥ it FINMA #Findl p3vBal2 T3 455 p 47
B

Z?ﬂﬁﬁqiﬁﬁ’ﬁﬂﬁuwiiﬁ§

—=$
-:}
W
?\‘\:—‘

—Ed-

'=1

1. % 2%

%
\\X}-

FERGE

4.0 FRAA 2w =0k
N AkRrEid
74 %% & 7 F FOPI(Federal Office of Private Insurance)#% & % & #£ 4 (Audit
Concept) /3P E M % 4 SSTR2 €8 ¢ EF AP A2 £ 3 ¥ K2

doi®F AV - RF A F & (market-consistent balance sheets) % & ¥ £5 & p 3840
Al
FAMAAS L G R 2 B LB N2 %R
® L2 %H
1.F13 A2 TRt " LTS GEILGE» N 2FS 2
2.5 EME % ET2Z A BRA RS F w4 $7(pre-audit analysis) >

(D) TFaH A4, 2 £ 8 FR KR

=i

L o
¢ SRVEFEFTR

¢ ZERBHWmAR

BaE s (B4~ BHG) ~ B i B
o BFHRHT - EAgRaR
f

S L AR EE Y
52



¢ BAGHRYGAR

# % (Target-target comparison) : 4% i%'% = @ 3% 1
RER R A ERPMTL T E R

b2 R FE

2.9 ¥ % % (Target-actual comparison) : % 32 # i ﬂ} B PR AN
EEIREE LD = SR S

AJ—-J:“

i

% R

Az FmRAF Ry oK Fho e

1~ BEZ AR

3.7 4 d ML RYELF B o

~F LR

PLAY  BHF AR PTG MR

Ao B HAS 0 A PN KL F B AS AT

B R EA N 3 2o gk 24 2p
® iR PNt

® FHpoPHIY G

® LT FHAP Y

L
g%}

‘\47 %Eﬁfr

@ RHPHKE EFH

® tehErm s g Y - id ?‘\,—}J

¥f
® Frx%4
® LRGP RMERY hHHhFThAEE
& By HApL

® inig AN A A FALE R

Fé
A
o I,E-: KéE =, ‘—j

Tiwh

® TBHELAr RS

53

\4
ﬁ

b

(w,

FAARAZRER



® BH N2 fES
N
A BERG
@ wiAYrE G Y uEEY R

[ ] —;’ k—\ %}ﬁi/? \zé‘

s

FH DR F R % S
2R BEER R BRG] B M G
3.4 7 R AR A

4.5 i

S50k "G

6. 45

°F
1.7 3- RFTAEFL2p 5 F ~(RBC, Risk-Bearing Capital)

4 YA 2 LE
5.0 SST 4 bt 2 b "% § L% 4

6. %4 % 2 BAEHILL

® i
L § 482 RmFs
25T TR SR AT
3R TR

54



S R SHELSCA R Y

%74 i (Provisional Approval) @ FE MR TE 5 F A > AF RPN
BRI 2 g w2 ) RIERPBHT A3 NEPL s T Y EREFLFESZ
BE

i i+ %8 (Conditional Approval) @ F3% P 083 5 A AL PF 0 R R T U

AP L akd o dol B R E o R E’;w%,&rﬁgg % AIE O o
FifE(Approval) t FEREBMHIRIFAEETNE BEFER ST LR

Mo B EF D AR TR RIS TR BRI
% % (follow-up audits)

B w (Rejection) * # M FRHCF A B & R RIEZBM g w Y 355 3%
;|

(0L NN LN I TR - S5 SN N1 fzj?*@"ég R
'5\1?“?\ °

ke oo B Hb"-‘/’ﬁ‘@i%

FE@  SST HFFE2@en& K> ZFE Solvency II 5 4p§ A £ > vEH & £

@mz FEER 3 & 0 R 40

Lo S8 0] & JF 3T 3 % R
FESSTRFZELRGFF TEFERBLR G- K

BAVHERGE L FALFALT

4 FZHEERTAZ [ F27 - RPH AL 1Pk & FF

5. FHP S¥cA ez bR TF]FE B

Brlem w3t 8 o PR + e 4o 2 2 8 e u$

55



2.3%% B UE AR P IR R (BRH 2 B 0 R TR LU
j@&;ﬁﬁﬁr‘;g\;&xﬁﬁéfg ~ P tlf*m]xggy Rl Az
41

PRAR S LI BRERIGEE B2 B SRR WP FRET &

*@}&
=
(\x

3.5 B AN IHCA CFINMA P U E RiR'%G & P 2R a2 FH 2 B

\\\?{r

Lb & 672 © Rypdp M R4 > §mE CTE99/lyear

2.9t F ¢ %P5 FINMA b} 26 2 2 2 L @b "G50 88 b 'GiEp

A LSS L R RT AE KT AL
R T'f _—z% ,351 E \dﬂ\vj.]—\—l-a o
Fivdages (2950m)
LadipmBmes fE Hr pid a2 dinnie (g g2tz
F T LR RO 2

b % 2 B BEHES BAE L FhH

2. P R P RAEFRGARE ST 2R

W&%?ﬁ ﬁiéﬁ’EWiﬁﬁ%i*ﬁ%ﬁ%ﬂ25i
HADZE RG] 2T Y2

3 RP o RGP F &N E SSTHRE PF > & JF T R E TR

BB & AU

56



2.

3.

R
LM LR AL S S NIRRT F P IRPEAR > R IRATT R

PR LR DR Bl X E RN R R ERY o
[N L AN E- |

Pt o P R R Y R B4 SST 2 4p B b '

HEA 2 2 B s %

l.

2.

Gryte mbEz IR R O P R
ERCE SR - - TR AV IO VA L o Y
o E PN IREA A e Bl RN Bk

FINMA #-¢ #4353 € <8203 4 > Y FINMA ~ ¢ =53 2 8
TR 2 2

R AY-SON 2l S sbrI|§’1¥’+ﬂ1_§—/z s m A H te*—)‘ H 2 P\ R -w——,ql y u[]__\ b\f“‘—“ﬁ

FINMA 2. FF %,

s

-P\ “'Kf"”" 5 I—f’i ’FINMA;L"'FF /—,—__ *%— %" L%gﬁﬁ , 5';}5-#7#'}1'

t-\

B2 3 N FEE o FINMA U7 10 £ 209 3R R B43EE o

R AR A F RPN A EE P SR e d A%

S F AP IVER] T O FHEY PN IR “$ PEE TSR G =
P 2_ PP

57



/SSTCircuIar Solvencyll\ /AuditConcept\

— -
522 2 A
FoOE 9 R ‘

/(-

B4 4SST ¥ Solvency II A% {58233 4§ T 18428 4 510 i

58



F4F FR7 M HERZ E2RE -- Risk Based
Capital and Principle based reserves (PBR)
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With the help of the target-actual
comparison, the appropriateness of the
Internal Model is audited with respect to the
risk landscape and the implementation of
the model described in the documentation,
including the actual application in the IU.
On the basis of suitable audit activities, the
supervisory authority verifies whether the
system actually corresponds to the system
described in the documentation and whether
it is able to model concrete risks and
provide the resulting information to those
responsible within the IU. Suitable audit
activities include the sample review of
selected insurance transactions, the analysis
of selected portfolios and positions,
interviews with employees, process
observation, and the evaluation of flow

charts.
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In recent years there are an increasing number of competent insurance authorities
internationally encouraging the use of internal models for calculating risk capital and
reserves, but this presents a major challenge to the supervisory development of the local life
insurance industry. Currently, the RBC system is used as the basis for local capital
adequacy requirement, and the prescribed formula-based approach is used for local
valuation requirement. Even though AA reports are used to ensure the adequacy of capital
and reserves, but there are no uniform testing criteria for the use of cash flow testing, gross
premium valuation, proprietary generators, and economic capital internal model.

Thus, we have performed this study through analyzing the internal model related regulations
for major countries, which includes: the European Commission, Switzerland, Australia,
United States, and complying with the IAIS ‘s(International Association of Insurance
Supervisors) ICPs(Insurance Core Principles), in order to develop a set of internal model
related regulations for the use of local life insurance industry, which would in turn encourage
the life insurers to proactively adopt a systematic approach to manage their own risk.
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