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G&Operational Risk Universe

Internal Fraud
Barings Bank - $1 billion -
fraudulent trading.
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Employment Practices and
Workplace Safety
Merrill Lynch - $250 million - legal
settlement regarding gender
discrimination.

Business Disruption and System

Solomon Broth $303 million -
change in computer technology resulted
in “unreconciled balances”




&\Operaﬂonal Risk Universe
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More than 100 losses exceeding
$100 Million over the last decade in
the financial industry

Low frequency high impact operational risk events

Loss Distribution Approach (LDA)

Monte Carlo
Simulation
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"\ Questions we hope to answer...

1. How much is the capital calculation affected by the choice of model for
operational risk assessment?

2. s it necessary to make use of more sophisticated models?

. Data Availability

+ Internal data not collected
-

+ Insufficient internal data.
+ Insufficient internal data / external data.
Internal data / external data.

+ Internal data / consortium data /

publicly available dat

. Scenario Analysis Model

+ Expert opinions on annual frequency and on percentile values of the severity.

+ Distribution assumption for the severity and frequency distribution.

+ Find the inverse function of the distribution.
Solve system of equations.

+  Weibull distribution
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. Parametric Model

+ Parametric fit based on internal data / external data.

+ Distribution assumption for the severity and frequency distribution.

+ Maximum likelihood estimation.

+ For example, the lognormal distribution.

. Underreporting Model
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Semiparametric Model
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Semiparametric Model

+  When data are limited, the model is close to a parametric model.
+  As the number of losses increases, the model becomes more non-parametric.

Ref: [3] & [4]

. Semiparametric Model

Kernel Density Estimation

Density

Transiormed Data

Ref: [3] & [4]




. Semiparametric Model

Kernel Density Estimation
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Transtormed Data
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. Semiparametric Model

Kernel Density Estimation
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. Semiparametric Model

Kernel Density Estimation

Ref: (3] & [4]

. Semiparametric Model

Kernel Density Estimation
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. Semiparametric Model

Kernel Density Estimation
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. Semiparametric Model

Kernel Density Estimation
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Transtormed Data

IMMM.
. Semiparametric Model
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Semiparametric Model
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Mixing Model

Include prior knowledge from external data.
«  Correct the external global start ernal observed data.

Ref. [5]
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Case Study

Internal Data External Data
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Case Study

Scenario Analysis

Model 1
Model 2 Parametric Lognormal
Model 3 Semi-Parametric Lognormal
Model 4 Parametric Lognormal Underreporting
Model 5 Parametric Lognormal
Model 6 Mixing
Model 7 Mixing Credibility

mmary Severity Assumption
Expert Opinion

Internal Data
Internal Data
Internal Data, Expert Opinion
External Data
Internal Data, External Data

Internal Data, External Data
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Case Study

Total Loss Distribution

Risk Tolerance

— Scenario Analysis
T
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Total Loss Distribution
2 e geo
o
B ; /
|
g 24 w‘u/
5 |
£ !
e |
3. If
x o7 7
o o
i
I
° / — Scenario Analysis
RN " Wil parameic
. . :
0 5 10 15 20 25
Sie

¢ Case Study

Total Loss Distribution
o
@ |
3
g o]
g 3
g
K
I
2 34
& 3
o
|
/ — Scenario Analysis
o — iternal Parametric
=2 — iternal Semi-Parametric
T T
0 5 10 15 20 25
size

“% Case Study

‘U
Total Loss Distribution
o] v ge-a 0000
0% o
S
2] 1/
g
iy
g 2 ;l /
I
5 I
AP Ly
I
. ||
5 ol
1/
o0 — Scenario Analysis
/ — Internal Parameltric
. = el e asmerte
34 ° Internal Parametric Underreporting
:
0 5 10 15 20 25
Size




©
s 2|
g s
g
2
°
3 <
& 3
o
— Scenario Analysis
— Internal Parametric
—— Internal Semi-Parametric
° — Internal Parametric Underreporting
=R External Parametric
T T
5 10 15 20 25
size -
‘The Actuarial Profession

-
&
M
¥

Case Study

Total Loss Distribution

Total Lo

ss Distribution

o
@ |
g
- .
g s j
g I/
2 o
RS Iy
3 o
111/
. I
S b — Scenario Analysis
I/ — tema parameric
2 T el SemtParameric
— Internal Parametric Underreporting
. et P
5] . -
; ; ‘ ;
0 5 10 15 20 25
Size
Total Loss Distribution
= —0
@ |
g
g ol
]
g
S
z
3

— Scenario Analysis

— Intemal Parametric:

~— Interal Semi-Parametric

— Intemal Paramerric Underreporting
External Parametric

Wixing
Mixing Credibilty
T

20 25

size




R :
"\ Questions we hope to answer...

How much is the capital calculation affected by the choice of model for
operational risk assessment?

Is it necessary to make use of more sophisticated models?
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Thanks for your attention

Questions
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