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Hullo 
POSSUMS!



Agenda
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Motivation for this topic
Preamble: the nature of credit investment risk
Frequency: credit rating transitions
Severity: individual defaults
The challenge of aggregate loss modelling
Findings



Motivation
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Recent increase in interest in corporate bonds (credit)
Risk management
Broader application of the actuarial toolkit
Uncharted territory?



Preamble: the nature of the risk
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Not traditional risk-return analysis
Our focus is default risk (structural, 
extreme)
Perspective

investor's point of view

global exposure

Look through the GI lens:
Frequency of claim: default

Severity of claim: capital loss given default

Combination of the two: aggregate portfolio 
loss

Focus on credit rating evolution (data)



Frequency: risk of default
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Assumption: link to credit rating is useful
Problem: credit ratings are not static
Question: so how do we expect ratings to evolve / settle?
Answer: delve into the data!
See S&P's 2009 Annual Global Corporate Default Study and Rating Transitions

Reproduced with permission from Standard & Poor's



Frequency: Markov Chain Analysis
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Observations:

Invariance transition rates (lead diagonal) are high: sticky ratings
Standard errors are not grossly large for the rates that matter
We have a Markov chain (just invert the matrix)

What does the chain say about equilibrium?
Solve for equilibrium state probabilities Π as per a No Claims Discount scheme

Based on following matrix T (rounded rates, assumed invariance rates for D and NR are 1)...

...and solving for vector Π such that T.Π = Π , we 
obtain

Π = [0, 0, 0, 0, 0, 0, 0, 0 , 1]     (!!!)



Frequency: Simplified problem (insto focus)
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Take two: focus on investment grade transitions

Collapse the others (junk + non-rated) into a super state

We then need to solve for equilibrium based on T =

This renders Π = [0, 0.01, 0.08, 0.24, 0.67]

The fund managers are right:
Active management required
The risk is asymmetric: defence first!

Learn from GI: 
Underwrite (don't buy)
Do not renew policy (sell bad apples)
Reinsure (credit default swaps?)



Severity: Individual losses
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Data are available on recovery rates, R
Capital losses given default are then simply 1 – R 
Observations from S&P study 

Recovery rates oscillated between 30-90% over period 1987-2009
Poorer recoveries in times of recession
Recovery rates have a negative relationship with default rates
Recovery rates themselves have a non-trivial distribution (bimodal at extreme ends)

20% have recoveries of only 0-10%
14% have recoveries of par or higher!

Caution: recovery rates will also depend logically
on type of instrument held

Secured / unsecured

Repayment priority (senior / subordinate)

Other factors



Aggregate loss
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Challenging!
Compound distributions (e.g. poisson-exponential = gamma) would be nice
But frequency and severity are not independent
Severity distributions neither trivial nor homogeneous
Multi-period modelling requires assumption of stable credit rating 
distributions

Simple modelling e.g. single year VaR for homogeneous (sub-) portfolios 
could be readily simulated



Findings
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Transition rates fairly stable
Movements of a full notch or more highly unlikely
Error in average rates lowish for most significant rates
Naïve Markov modelling vindicates claims made by 
fund managers
Risk management a la GI could be 
beneficial

You 
get back on your 

maths. I'll get back 
to being a 
megastar!

Individual default loss modelling 
needs more research
Aggregate loss modelling 
expected to be intractable (so 
KISS and simulate)



Disclaimer – Standard & Poor's
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Standard & Poor's Services LLC (S&P) does not guarantee the accuracy,
completeness, timeliness or availability of any information, including ratings, and is not
responsible for any errors or omissions (negligent or otherwise), regardless of the
cause, or for the results obtained from the use of ratings. S&P GIVES NO EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE OR USE. S&P SHALL NOT BE LIABLE FOR ANY DIRECT,
INDIRECT, INCIDENTAL, EXEMPLARY, COMPENSATORY, PUNITIVE,
SPECIAL OR CONSEQUENTIAL DAMAGES, COSTS, EXPENSES, LEGAL FEES,
or LOSSES (INCLUDING LOST INCOME OR PROFITS AND OPPORTUNITY
COSTS) IN CONNECTION WITH ANY USE OF RATINGS. S&P’s ratings are
statements of opinions and are not statements of fact or recommendations to purchase,
hold or sell securities. They do not address the market value of securities or the
suitability of securities for investment purposes, and should not be relied
on as investment advice.”
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