2003. 3



BIS
BIS 8%
2006 9.6%

2000

RBC(Risk-Based Capital)

RBC
EU

EU
RBC
RBC



RBC

2003

3



CRBC 43
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-10>
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-14>
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-19>
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-21>
-22>

5%  1%) ....
5%  1%) ....

74
74
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-1>
-2>
_3>

-5>
-6>
-7>
-8>
-9> 40
-10>
-11>
-12>
-13>
-14>
-15>
-16>
-17>
-18>
-1>



BIS
, NAIC RBC

BIS
BIS 8%
2006 9.6%

, 2000

RBC(Risk-Based Capital)

RBC EU



RBC

RBC

BIS

EU



1976 1991 16 290

52.6%

49.7%



- BIS

r

(Internal Process)
(External Event)

reputational risk)

(People)

(System)

(lega risk)

(strategic and



BIS

( ) (
(
(People)
(Process)
(System)
/
3
(BIA),
(SA). (IMA), (LDA)
(EVT)
(LDA) (EVT)



LDA | = = =7 - — E=iN

= Ml
Bll=s
A=



Basic Standard TNA LDA
&
g4 [~ k|| 22 | A9 ,'\
el (gL || =k R s
= 1 | B[] epany | B |
w10 “-J 2pela E-“!._I:' el E.Elé:' i| II|I i
i apg | | a
oz | pra ||| YR bl I| ,Ii:ilﬂ
S ] -, Ra v
23 | 3 UL | g | 7
. . . AN E L
. . - *Iﬁ E ; v
| 3 . [ E:ni FL:n _.—\[b—_
| = | EraJ| L g r.Lﬁ'.J 2: =

* GI : &Y (Gross [ncome), B O] & (Bate)

(Basic Indicator Approaches) (Gross Income)

@)

= Gx a, G : Gross Income,

(Standardised Approaches)

= 21E|i>< B , El : Exposure Indicator, i :
Bi( ) 20%
MRC,x 20%)x (%
Bi = [ ( 0) ( : ( 0)) ],
( )
MRC : (Minimum Regulatory Capital)




(IMA: Internal Measurement Approaches)

, IMA LDA

n

= 21 ZlElijx B;, El : Exposure Indicator,
=1

| : Vo

(LDA: Loss Distribution Approaches)

. LDA

(EVT: Extreme Value Theory)

= LDA(small value) + EVT(extreme value)

(Floor), (Scorecard Approaches)



(ORMU: Operational Risk Management Unit)

(CRO: Chief
Risk Officer)

, , (ORMU), , -
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304%

(People)

334%



(Process)

(System)

(External Event)

11



12



BIS
20%

9.6%

, 2006

8%

2003 8

13

BIS
(SA)
: BIS

1.6%(=8%x 20%)

1.6%
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15
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BIS
BIS
2006

2000

, RBC(Risk-Based Capital)

RBC

, EU

EU

17
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RBC
RBC

e-business



RBC

NAIC

RBC

19



20

BIS

(best practice)
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1976 1991 16
1992 A. M. Best
207 (714%)
83
16

(People) (System)

(People)

1) , s
pp. 83-87.

304% 334%

290

-1>

(Process)

(Externa Event)

”

, 1997. 3,
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< -1>
« ) (%)
/ 47 227
41 198
40 193
37 179
16 1.7
15 7.2
5 24
6 29
207 100.0
83
290

: A. M. Best Company,
1976-1991.

(People)

(People),
(People & Extenal Event),
(External Event)

“Best's Insolvency Study: LiféHedlth Insurers”

(Process)

(Extena Event)

7 s

(External Event)

7 s

(External Event)

(Process),
(External Event),
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< -2>
, 109
52.6%
53 25.6%
< -2>
( (%)
(People) 41 198
(Process) 37 179
(People, External Event) 16 7.7
(External) 15 72
(External) - -
109 52.6
/ 47 22.7
40 193
5 24
6 29
98 474
207 100.0
83
290

: A. M. Best Company, “Best's Insolvency Study: LiféHealth Insurers”

1976-1991.

External Event),

(Process),

(People),
(External Event),
(External Event)

(People &

144
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49.7%
60 20.7%
< -3>
C ) (%0)
(People) 42 145
(People, External Event) 38 131
(External) 25 8.6
(Process) 22 7.6
(External) 17 5.9
144 49.7
/ 86 29.7
25 8.6
19 6.6
16 55
146 504
290 100.0
114
404

: A. M. Best Company, “Spedal Report: Solvency Study d the Excess &
Surplus Lines Industry,” 1995. 9.

2003 8
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1)



27

(board or senior management risk)

2)
Citibank Travelers Insurance
Prudential

. Credit Suisse  Winterthur Insurance

N atW est Legal
& General (L&G) 1755 (

172 )
, 1998 7 Lloyd’s TSB  Scottish

Widows 70

N atW est Scotland
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Royal Bank

Prudential 1996 10

Standard Life



Lloyd’s TSB

Lloyd’s TSB

one-stop

1988 Abbey Life
Abbey Life

Scottish Widows

29



30

1999 8 |

17
MetLife
1990

(vanishing premium)’

1)

MetLife

s

1980

MetLife

1980

. MetLife



WTO

(tool)

31



32

2)



. 1997

33



50



50

35



36

30%
3

(financial technology)

(Basel) g

r

(legal risk)

(strategic and reputational risk)

2) Basel Committee on Banking Supervision, “Consultative Document
Operational Risk,” May 2001, pp. 1-26.

3) Marcelo Cruz, “Developing an Operational VAR Model using EVT,”
Risk Waters Group. 2001, pp. 129-139.



BIS

r

(Pillar1

"

)

37



38

(financial technology)



4)

4)

39



40

O1-
(People)

O2- '
(Process)

03- ,

(System)

O4- /

5) BIS Working Paper, “Insurance of Operational Risk under the New Basel
Capital Accord,” November 2001, pp. 1-32. : This working paper
submitted by Insurance Companies.
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6) ( ) -
(Internal  Process) (People) (System)
(External Event) " :
(legal risk)

( )
(strategic and reputational risk)

(
) “ (systemic risk)”

6) Basel Committee on Banking Supervision, “Consultative Document
Operational Risk”, May 2001, pp. 1-26.

7) BIS working paper, “Insurance of Operational Risk under the New Basel
Capital Accord”, November 2001, pp. 1-32. : This working paper
submitted by Insurance Companies.
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N
&
£
=

n

M=

& 5
BI=

( )
(
< -1>
Oldyel A= 432455 Sol0f WS4
" R
S= A ,
s
J |\ (B2 \ w
7l i
agg A3 =
S
HAZAM | ﬁ
- - » |l
AAE Bs &5 ~
NES:=RU2 M2 EESE
1> Y



-2>
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. RBC

RBC
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-3> ()
(CO+C1+C2+C3+C5)x 0.3%
(CO+C1+C2+C3+C5)x 0.2%
(C4) x 2%
: CO , C1 , C2 , C3
, C5
1 y
2
RBC -3>
-4>
( )
1 2 3
1 455 42.0 440
30.3 28.0 29.3
(C4) 96,214 x 2% = 1,924.3
* 1, 2 ,
1 2 s
RBC ”
1 (C4) (Co+C1+
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C5), (C2), (C3)
0.3% , 0.2%
2.0%
RBC
2
8 < -4> (
) : 1 28.0 30.3
) 2 1,924.3
2
2.
3 )
(Basic Indicator Approach), (Standardis
-ed Approach), (IMA: Internal Measurement Appro
-ach) ,
(Loss Distribution Approach) :
(Extreme Value
Theory)

8) 3



46

(Floor), (Scorecard Approaches)
< -2>
(BIA), (SA), (IMA), (LDA)
(EVT)
(LDA)
(EVT)
(BIA),
(SA), (IMA)
(BIA), (SA),

(IMA)



1)

47

(LDA), (EVT)
< -2>
lDA.*——— ———F.FUT
b/\\
b
E )
IM A oA
l = Al
= H BIA =
s i = =

BIA (Basic Indicator Approach)

SA(Iandardized Approach)

IMA (Internal Measurement Approach) LDA(Loss Digtribution Appro
-ach) .
LDA

EVT(Extreme Value Theory)

(BIA: Basic Indicator Approaches)

9) (// o r )

9)
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12%

(Gl : Gross Income) ,

K = Glx @, Gl : Gross Income( )

(QIS : Quantitative Impact Survey)

140 1998 2000

(MRC : Minimum Regulatory Capital)

(12% x MRC; )
Gl . ’

ai ¢ =

Gl : Gross Inocome( ), MRC :

17% 20% a
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2) (SA: Standardised Approaches)
< -5> ,
B . “Working Paper on the

Regulatory Treatment of Operationa Risk(WP)”

(Gl : Gross Income)

= 2EIxB
[
X X (0
g = 1 (MRC,x 20%)x ( | (%)) |
( )
MRC : (Minimum Regulatory Capitad)
Bl : (Exposure Indicator)

(Gl : Gross Income) , ,

B
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-5>

-5>

BIS )

1) 2)

01

2B

-5>
-6>

(custody) ]

20%
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B 1

" (PP PF B2
B3
, B4

B5

B 6
B7

3) (IMA : Internal Measurement Approaches)10)

(Gl : Gross Income)
/

10) Kenji Nishiguchi and Hiroshi Kawai, Sumitomo Mitsui, “Banking
Corporation Interna Measurement Approach(additional handout),”
November 2001, pp 1-12.
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® =3

n
=1j=1

Elijx Rij

El : (Exposure Indicator)
R : (Risk Event)
/
/
< -3>
Basic Standard IMA LDA
B
Aq |k A4 | A9 A4
24 (g ™ 2 | #Hl 46
! i Tt
b ~. R oy I
TR || Rl e w3 B
il af & 1 . PBot| = w| ™ Bm gi&
\\.‘ e H""-L
oz HEIE““ i ~Ehh;. Elz - el
| ' - R Ihs I g
A8 g 2 g [EIw N e
. . o] =l
7 E f e
STT B /T e B et ] &4
Eln Bl [ELa~J || 24

= GI @ F 79 (Gross Income),

k& v H(Rate)
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< -7>
(People), (Process), (System),
(External Event)
< -7> 4
< -7> ( )
Code Events(Level 1)
OP1 EL1 (Internal Fraud)
EL2 (Employment Practices and Workplace Safety)
( ) EL3 (Clients, Products and Business Practices)
OP2( )| EL4 (Execution, Delivery, and Process Management)
OP3( )| EL5 (Business Disruption and System Failures)
OP4 EL6 (External Fraud)
( ) EL7 (Damage to Physical Assets)
* OP1 : (People) , OP2 : (Process)
OP3 : , OP4 : , EL :
Event Line

< -8>



< -8> ( )
Code Events(Level 2)
EL1 EL11 (Unauthorized Activity)
EL12 , (Theft and Fraud)
EL21 (Employee Relations)
EL2 EL22 (Safe Environment)
OP1 EL23 (Diversity and Discrimination)
( ) EL31 (Suitability, Disclosure, and Fiduciary)
EL32 (Improper Business or Market Practices)
EL3 EL33 (Product Flaws)
EL34 (Selection, Sponsorship, and Exposure)
EL35 (Advisory Activity)
ELA1 ) (Transaction Capture, Execution, and
M aintenance)
oP2 EL42 , (Monitoring and Reporting)
EL4 EL43 (Customer Intake and Documentation)
() EL44 (Customer/ Client Account Management)
EL45 (Trade Counterparties)
EL46 (Vendors and Suppliers)
(OP3) EL5 | EL51 (Systems)
OP4 | EL6 EL61 , (Theft and FrauQ)
EL62 (Systems Security)
( ) E7]| EL11 (Disasters and Other Events)
* OP1 : (People) , OP2 : (Process)
OP3 , OP4 , EL :

Event Line
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(AMA : Advanced Measurement Approaches)

Event)

(EL

(

(El : Exposure Indicator)

(ED,

. Expected Loss)

" r

1 , 99.9%

. Probability of Loss Event)

(LGE : Loss Goven that

(LGE)
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y (EL)
(y x EL)

(IMA)

k) = y xEL

EL :

(EL)




57

(K) = A x ELx (1+ A/Vn)

A

A

Generic Model

Foundation M odel

M odel

Generic Model

Foundation M odel

Foundation
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IMA

(1)

Foundation M odel

CP2(Consultative Paper 2, 2001, Jan)

K} = y x Elx PEx LGE

(K) = A x Elx PEx L GEx RPI

Foundation Model

(K)

El | PE LGE

RPI

EL

1+ A/Vn

(EL : Expected Loss)

(El

: Exposure Indicator)

(PE

. Probability of Loss Event)
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: (Nx 1)
, Elx PEx LGE El
PE ’
El PE
EIx PEx LGE = (Nx g) x n/IN x gy /lu
= ( X X )
= np = EL( )
n ., N :
MLt M
A)
A (EL)
1+A/Vn
1+ A/Vn (RPI : Risk Profile Index)
(RPI) (ED
, (severity)
(frequency)
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, (n) (EL)

1UVn

A A (Foundation Model)
A A
Foundation M odel

Elx PEx LGE = EL . ,

(EL)

(EL)

, (El),
, Foundation M odel
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(2) ( )1

Sumitomo Mitsui

Banking Corporation

Foundation
M odel A A ,
K)
A xELx (1+A/Vn) , AA
(EL)
(")
I j K)
(K) =X jx EL yx (1+ A /Vny)

[ .o

11) Foundaton Model

Sumitomo Mitsui Banking Corporation
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n;
' j
UL  ( )
(UL)
i
Ay Ay
ZJZ UL = ZIJZ A % EL jx (1+Aij/\/n_ij)
| .o
uL
(LDA)
A ELyx (1+ A /Vny)
(K) [ o
UL i
ELij! nij
N Ay
(A, Ay Ay -)

i



il 1

../\/n_ij)
% 0yl

(1 +

X

EL;

. X

— ZJZ)\ J

33

j
S
a

A
ol 1

UL ),
| (ELy)

(ny)

= i
X 6|J/#|J/ i
X @ Vn
i
2; |

j
i
i




< -4>

| by ek S Y IMAZ HES BRTINTHE
ajorppon -«Ea?ﬂﬂl mal () IMA; = Ak ELije {1+ @/ pig'sarting )
i i —

mad g UL || (0 et SE HEAw NATEN 2307 Sum)

~asen o | < 1 [ma ] o dsart ¢ [y

waruz [ Ul | OF0 Ay | |ELz| e fsart (| nai)
nem — sases Ul | O™ (mas = |e Bl (14 | o reart  [am))

ME#E4-:E’;-|E ELn o fsart | J

—nagus | ol | 80 [ A | | [l MIELIRET [ )

~nase [ | (o0 may ol fsart ()

nagaz [ | oD (e ol feart ( [na))
pes — spaes] U QE’;-I_I_EMJ- g [ELafs 01+ | o isart( [na))

Hpsed | ULy |7 :ll_l.iﬂ-T:| Gli.n"pllfsqrt{l

—aRines| UL Iffi‘- Mas | L i feart ( [asl)
©) (SA) (IMA)

Sumitomo Mitsui Banking Corporation (
1

(UL)
A A

A A 0.93




< -0>
ULi:(ly:99.9%) nu ELas
1 4468 16 365
2 *kkk *% *k%
3 *kkk ** *k%k
4 123688 76 1440
5 *kkk *% *k%
6 *kkk **% *k%
7 5240 2428 864
8 *kkk *% *k%
A
0.90 23.84
(IMA)
(IMA)

(IMA)= A x ELx (1+ A/Vn)

A

A

65

( )
)\ i Ail
1946 211
1946 6.02
1946 090
1946 1531
1946 196
1946 11.95
1946 2384
1946 8.69
A
A
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< -10> A A (
)\ i Ail )\ i Ail
1 1946 211 25.12 254
2 1946 6.02 25.12 5.95
3 1946 0.90 25.12 231
4 1946 1531 25.12 16.34
5 1946 1.96 25.12 204
6 1946 11.95 25.12 14.32
7 1946 23.84 25.12 18.54
8 1946 8.69 25.12 6.82
(SA) B
12% 20%
2
< -11>
EL ( ) n EL ( ) n
1 301,287 5 54,528 5
2 8,666 200 32 20
3 60 3 6,589 82
4 1,880,360 30 32,497 11
5 8,920 15 859 55
6 200 5 3,421 4
7 912,204 920 5,124 56
8 5,890 46 495 64
3,111,697 1,178 95,602 96
* EL : , N

(Gl : Gross Income)
1,500,000 , 200,000



(IMA)

(IMA)
< -12> (U
A Au EL( ) n IMA (FUL)( )
1 1946 211 301,287 5 11,395
2 1946 6.02 8,666 200 240
3 1946 0.90 60 3 2
4 1946 1531 1,880,360 30 138,873
5 1946 1.9 8,920 15 261
6 1946 11.95 200 5 25
7 1946 23.84 912,204 920 31,704
8 1946 8.69 5890 46 261
Total 3,117,587 1,224 182,763
(IMA) 182,763
(UL/EL) 58.6
(SA) 180,000
(=1,500,000 x 12%).
(IMA)
(IMA) 9,173
(UL/EL) 886
(SA) 40,000
(=200,000 x 20%).



(SA)

= 1,500,000 x 12%

= 180,000

= 200,000 x 20%

= 40,000

-13> (UL)
A Ax EL( ) n IMA (=UL)( )
1 2512 254 54528 5 2,926
2 2512 5% 32 20 2
3 2512 231 6580 82 208
4 2512 1634 32497 11 4,838
5 2512 204 859 55 28
6 2512 1432 3421 4 701
7 2512 1854 5124 56 448
8 2512 682 495 64 23
Total 103545 297 9,173
(IMA) 182,763 9,173
191,935 . (SA)
180,000 40,000 220,000
(IMA) ;
= 182,763
= 9,173

(IMA) (SA)
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., Max[A x ELx (1+ A/Vn), B 1x El ]

220,000
(SA) = 220,000
(IMA) = 191,935

(K) = Max[SA, IMA] = 220,000

4) (LDA : Loss Distribution Approaches)!2)
( 1)
( L
) (
)
40
1,110,949 , 1,250

12) Gerhard Courage, “Loss Digribution Approach”, Allianz, 2001.
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< -14> (fraud)
1,110,949( ) 1,250,000,000( )
40
4,999,573,570( )
124,989,339( ) 259,890,649( )
40 , 50
124,989,339 ,
259,890,649
1,000
< 5>
b
1400 (4erd)
1260
1200 |
A A 0|
1000 | = 390
800 | =T,
—
600 | -
469
400 | {
264
198
200 | p—
7@ Apoqz-oi7 g2 33 40 B Se g il A‘
':] ______ g T | T 1 | 11
1 4 f 10 13 16 19 22 25 P28 31 34 37 40
(=l AL
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< -6>

4
25 {12%-3}
2{} -

cuzs
15 -
10 L —
¥
5 L
1 2 - | 1 1 1
0 —— | | | |
50 100 150 200 500 700 800 1300
(&= e k)
< -5>
< -6>
13)
40
13) (Monte-Carlo Simulation) 2
, (graduation), , ,
, (Markov

Chain)
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(Chisquare)4)

(Kolmogorov-Smirnov)15)

1,000
40
1,000
40
1,000
14)
(2X0;- E)YE)

15) 5

5

(Fo(X)) : (Fo(X))
() (Da)

D = Max [Fo(X)- Fe(X)| < D,

40



95% 99%

(percentile)

< -7>

EAAs@RAE)| | #A5E

LEppEE- |I}‘§'9:| e %;ﬂl
ANELTHE —.i
2 ONA S A

20229523 [Rage A0l |

1.8t Ma 2

2. PHs Bl

A NES =y s
P45 e Hs B4

v
W Edole] By e

1. % go sy 4
)4 o o

EEEE=1

: (Ho)
. < -15>

. < -16> Q]
29.79 1046

73
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( )
1,000
95%  99%
< -15> 5%  1%)
5% 1% ¢)
85.11 (Ho ) *| 85.11 (Ho ) ** 72021 **
342 (Ho ) 342 (Ho ) 29.79
276.23 (Ho ) *| 27623 (Ho ) ** 44 44 **
8.26 (Ho ) 8.26 (Ho ) 1046
:* 5% , ** 1%
: 5% 8(=n-k-1=9-0-1)
1551 , 1% 20.09
1) © 4=124989339 , ¢=259,890,648
2) . p=171 , 0=1.8415680
3) : @=1.0000000 , 6=540391283
4) - @=02312941 , §=540391283
< -16> 5%  1%)
- (K-
k.S Q]
© ) 5% 1% (Min )
(0.215) (0.257)
0.339 (Ho )* (Ho ye 72021 **
0.076 (Ho ) (Ho ) 29.79
0.632 (Ho )* (Ho )r* 4444 **
0.197 (Ho ) (Ho ) 1046
:* 5% , ** 1%
5% K-S 0.215 ,
1% K-S 0.257



L L LA L L]

0%

@

30

100%

281

1,000
1,000
1,000 , 1,000
95% 99%
95%
197,830,944( )
< -8 > ( , 1,000 )
- [197,830,944(R )
LR
LR,
LR v
i ERE + 08 . ARE -7 A E R 1.51E+Bd A, B+ %Rl E+Rl B oELE B
Cuwaa £ Glmt'lhltl-: Bhaps=8 . 4% Scals=1403

75
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< -9> 40 ( )
400 {U§RHR ) 281
] m A Al ZEOE |
- D“%I'ﬂ"r'tEll—'. .?4'3:
198
200 175 :
4 1}
150 :
116
100 —22 [
61 12
a0 I — A ]
) 0% 1% 5% 10% 25% S50% 75% 0%  DS%  99%  100%
(58]
< -17> , 124,989,339
95%
58.3% 197,830,944
< -17> )
75% 90% 95% 99%
30 145,423,921 187,028,546 209,886,360 257,958,174
(16.3) (49.6) (67.9) (106.4)
40 146,050,601 175,266,315/ 197,830,944| 240,344,241
(16.9) (40.2) (68.3) (92.3)
60 139,983,771 164,166,700, 180,693,038 208,331,024
(12.0) (313 “4.6) (66.7)
80 137,316,184 157,200,480 167,311,189, 196,997,742
9.9 (25.8) (339 (57.6)
100 137,085,993 153,193,032] 160,845,832 184,986,104
9.7) (22.6) (28.7) (48.0)
150 134,029,942| 147,524,431| 157,058,512| 172,981,146
(7.2) (18.0) (25.7) (38.4)
200 132,955,413 143,552,908 150,020,816 167,977,734
(64) (14.9 (20.0) (34.4)




95%
58.3%
99%
92.3%
40
40 ,

. 95%
30
67.9% , 40 58.3%, 60
150 200 25.7% 20.0%

(2) (

1,000

77

44.6%,
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< -10> ( , 1,000 )
=
rol f [331348.0039(8) |
Y u 5%
3 -
-:E:Iiﬂ'? T IHE-E E‘:'ﬂaiﬂ - 'I.“IE-FH .I"“!":-D‘I'FIE‘I 1 EVE I.!!‘;:;; IIIII ;‘.‘:;F.il!
[T S lu-umlltf:t;-l Bhape=, 51 Scaln=19)
95%
331,348,003( ) . 40
0% 36 100%
2,147
95%
58.3%
197,830,944 ,
165.1% 331,348,004
95% ,
58.3%

165.1%
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< -18> ( )
2 500 (4 DERI)
2147
2,000
off AH o A 5O
1,500
1,000
578
L |
o |
20 1gq 246 351
a6 44 57 66 _119. { [
0% 1% % 10% 25% H0% ThE% 20% 95% 99% 100%
(a8
99% 92.3%
362.4%
< -19>
75% 90% 95% 99%
30 169,953,198] 253,941,483 357,117,815 723,693,004
(35.97) (103.17) (185.72) (479.00)
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16) Jack L. King, “Operational Risk: EVT Models,” Genoa(UK) Limited, 2001.

Bahram Mirzai, “Operational Risk Quantification and Insurance,” Swiss
Re FSBG, 2001.
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17) Jack L. King, "Operationa Risk: EVT Models", Genoa(UK) Limited, 2001.
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