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Credit Risk Modelling
Introduction and Welcome

* We would like to:
* Provide an overview of credit risk modelling
« Share some insights from our work in the industry
* Provide some context for model choices

* We do not intend to go in to methodology detail — but
we are happy to.
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Our experience
Our survey

* Our survey includes:
* 10 UK firms
» Mix of size and business
« Survey of Solvency Il credit risk model calibration details
* An informal view of capital models.

©2012 The Actuarial Profession (1 www.actuaries. org.uk .

Data: Practical challenges
Suitability of data source

Merrill Moody’s iBoxx
Lynch
Currency USD, GBP, usD USD, GBP,
EUR, Asia EUR, Asia
Investment v v v
grade
Data ~ Model Sub-invest.  USD, EUR x EUR
grade
Spread Trends - Moody's US Long Term Bonds Term v * v
structure
. ik l Sectors v x v
S . / | =0 History ~ 20 years ~ 90 years ~ 20 years
I
3 |
3 l
L !
1~ A A
; AL j h A‘f“\ yiX Actual
' "}.,,p N 'F.,}’ v R bond
.Mwnﬂ& .
o3 portfolio
Source: Modelling extreme credit events. Extreme Events Working Party, 2011 holdings
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Survey results
Calibration data source

Question: What data do you use for your
credit risk model calibration?

70% 4
60% -
50% -
40% -
30% -
20% -
10% -
0% -

Own data  iBoxx Merrill  Bloomberg Moody's
Lynch = Own data ®Index

Question: What data do you use
for your starting spreads?

©2012 The Actuarial Profession 1 www.actuaries.org.uk n

1000 GBP spreads by rating 800 Spreads by currency
900 700
800
700 600
600 500
500 400
400 300
300
200 200
100 100
0 0
1211996 12/2001 1212006 12/2011  12/1996 12/2001 1212006 12/2011
——AAA ——AA ——A ——BBB ——GBP ——EUR ——USD
1000 GBP spreads by sector 900 4 GBP spreads by term
900 800 |
800 700 |
700 600 -
600 500 -
500 400 |
400
300 300
200 200 |
100 100 |
0 0
1211996 12/2001 1212006 12/2011  12/1996 12/2001 1212006 1212011
——Financials =Non-fiancials =]-3 =57 e=——]10-15 =15+
2012 he Actuare rofession 1w actuares rg.uk Source: Bank of America Mertil Lynch
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Survey results
Spread risk data granularity

Question: do you analyse spread risk data by...?

Rating Currency

Sector Term

® O

©2012 The Actuarial Profession 1 www.actuaries.org.uk

An introduction to a Structural Model
The key aspects of a structural model

Most granular level is the risk arising from an individual debt issuer
Model individual names

Financial strength Analysis of Construct a model t change in
of company historic defaults nd price

e MIoGIED il & a Can be used to
volatility ZCB and call option

Balance sheet =

‘asset’ and ‘liability’

Extreme
Equity price = n| number of
value datapoints

Balance sheet data
(debt value)

Key accounting ratios

entirely clear

" : calculate
-ikggzg'ssets valueofloce

Context of the Option pricing Need portfolio-
model not model level

assumptions (dependencies)

Individual bond
price changes

There are external suppliers who can provide models supplied with data

©2012 The Actuarial Profession 1 www.actuaries.org.uk
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Embedded credit risk modelling assumptions
The assumptions made in the structural model

Point In Time or Through The Cycle
E APoint In Time calibration describes the risk at a specific point in
....... LS the economic cycle
AThrough The Cycle calibration describes the risk in ‘average’
economic conditions

» Considerations in the business’ view of credit risk:
 Definition of capital
= Valuation of liabilities: the matching adjustment M/A
» Asset investment strategy & management

» Setting premium rates
Bond

* Reinsurance
P spread 75%
+ Volatility in results Digrade | Long
Cost Term

Ave.

Spread
Default pres
Cost

©2012 The Actuarial Profession 1 www.actuaries.org.uk

Survey results
Interpretation of spread risk

Question: do you calibrate to a point in time or through the
cycle?

EPIT mTTC
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Model two: A time-series model
(A reduced form model)

Model bond price process, capturing time-dependent data features

Bond price data Data preparation Fitatime-series Losses directly
model observable

Transform and re- Often only
express suitable for Fit process model numerical solution
calibration avzioeis

. Requires Simulation
Indices are

mathematical ives
Own datacar_n manageable K ed g tributi
for bond in nowledge istribution
’sformation not

always intuitive

Bond price process
index data

Mathematicy

External data available Easy to enable PIT

Rigid embedded
may restrict fitting

Use frequent
onthly) data
success
/ Defaults

Embedded model assumptions are rigid & difficult to communicate

©2012 The Actuarial Profession 1 www.actuaries.org.uk .

Model three: Statistical distribution model
(A reduced form model)

Model bond price process and relax time-dependent feature assumptions

Bond price data Data preparation Fit adistribution Losses directly
observable

Transform and Fit distribution
re-express as using numerical
Or fea

Closed form
solution available

Bond price
(index data)

Assumptions Elegant
are directly solutions
applied available

Indices are

OlicEiEieEnll  manageable
for bond in

improved £y

. transformation
External data available

PIT can be Extreme value
! introduced theory
Data pooling can be

completed

Output is intuitive

Advantages in implementation and communication may outweigh the loss of
detailed time structure
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Survey results
Choice of reduced form spread risk model

Question: if you use a reduced form model, which model
type do you use?

B Time series W Statistical distributions

Survey results
Credit rating migration modelling

Question: do you explicitly model credit rating migrations;
and if so, how?

® Stochastic
model
= Yes Deterministic
= No model
m Not
modelled

warial Profession 1 www.actuaries.org.uk
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Log (spread in bps)

Modelling credit rating transitions
Do we need to?

Spread distributions: Global Market v Europe

23/04/2010 Global v Europe spreads What iS a
o ALL . .
. e transition?
Lk 4 4011
© i | & | A '—'T_# Y |
J o Asi i ‘
il
g i s $ % < < é E E é -] g F L g § g 8 'iBnn£Cnrpnmle§AAA',AnnualViGe:
Source: UBS Delta 7.5 i
7.4
.
1 1 Y
Migrations already
£ 82
: £
in data? Y
"
:
%%, & N % & o a4 7 7=
ey, %% g %% %, T, Q% @%%% %% ‘%%&

Pros and cons of different models
Overview of the three main models we have seen

Structural

« Intuitive economic link to causes of default
« Access to most granular risk information

« No reliance on credit rating agencies
Structural _——
« Logistically difficult Reduced Form: Time-Series

+ Extreme data requirements « Multi time-step calibration possible
« Assumptions deeply embedded « Can introduce structural behaviours

— « Can use more frequent calibration data
Reduced Form: Time-Series =
- Mathematically complex Reduced Form: Statistical Distribution

- Difficult to communicate to stakeholders * Intuitive and easy to communicate
« Rigid embedded assumptions « Easy to extend to other risks

—————————————————— » Clear link to 1 year time horizon
Reduced Form: Statistical Distribution ]

* May be perceived to be simplistic
« Further work required for multi time-steps
« Less transparent PIT application
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So what...

Can you justify the
approach?
Provide detail you want

Risk (or Capital) Result

Model Statistical Quality

Define the risk Make . or
and get data Assumptions Complexity Or
Accessibility Expert Judgement

Are your management
decisions consistent?

It is possible to construct a comprehensive model
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Questions
Happy to answer questions




