Non-Linear Cyclical Effects in Credit Rating
Migrations: A Markov Switching
Continuous Time Framework

Dimitrios Papanastasiou

Credit
Research
Centre

CRC




Overview

* A Markov Switching Framework for Rating Migrations
— Different parameters during benign and stress economic periods
— Switching between stress/non-stress periods endogenous
— Log-Logistic survival model using continuous time
— Rating Drift & Duration Dependence Effects

* Implication for Credit Risk Stress Testing
— RWA
— Marked-to-Market (MtM) Losses

* Conclusion

° Q&A




Statistical Model
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Modeling the Transition Matrix

e How the model works
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Econometric Specification

e Statistical Framework

— Log-logistic survival model with firm specific (/) and calendar time (q) effects
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Duration Effect

*  Why log-logistic form?
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Estimates
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Migration Cycle Regimes

Regimes are clearly separated and very persistent

— The state of the hidden Markov Chain closely follows the peaks in aggregate
downgrades

Aggregate Migrations/Hidden Markov Chain
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— Markov Chain Transition Matrix suggest an expected duration of ~16 quarters
for regime 1 and ~11 quarters for regime 2
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Switching Parameter Estimates

e Significant differences in parameter estimates for Downgrades
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Switching Parameter Estimates

* Regime dependence weaker for upgrades
— Strong evidence of level change
— Sensitivity to GDP is very low

* Indication that rating agencies are less inclined to upgrade firms even in benign periods
* No evidence of different behavior during periods of stress

— Rating Drift effect is very strong

* No evidence of effect increase during periods of stress

Stress Adjustment to Intercept {Upgrades)
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Implications for Stress Testing




Credit Portfolio Parameters

* Credit Instruments
— Moody’s portfolio as of 2008Q4 is used

— Equal exposure of £100 for each firm in the portfolio
* For atotal of 2,665 firms, total exposure is £266,500

— Exposures correspond to zero coupon bonds
— Bond maturity set to 10 years

* Credit Parameters

— 39% Recovery Rate
* Based on Moody’s 30-days post default trading prices for corporate bonds

— For RWA purposes, Moody’s long run TTC DRs are used
— Actual time in current grade is used as of 2008Q4

* Calculations
— Results based on 10,000 simulations
— All results conditioned on being in regime 2 (stress period)




Portfolio Distribution
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Actual vs Predicted Rating Distribution

imé Switching ~ NoSwitch & Ng Drift

Predicted and actual In the absence of rating drift
distributions are very close migrations from B->Caa-C are
severely underestimated
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Risk Metrics

* RWA

RWAs closer for switching model as compared to non-switching model

RWA for the specification with no switching and no rating drift is the closest to the
actual

Misleading result, since it is primarily driven by the over-prediction for B rated firms (Ba and B
grades have the highest weighting in overall RWA)

Actual Regime Switching No Switch  No Drift

RWA | 25012 | 24861 | 24834 | 25087
% Diff From Actual - -0.60% -0.71% 0.30%

* Marked-to-Market (MtM)

— Regime Switching model gives MtM portfolio value extremely close to actual
— Ignoring Switching and Rating Drift can lead to 100bp error in MtM portfolio value

Actual Regime Switching No Switch  No Drift

MtM (Excl Default) | 392,005 392,531 390,186 388,007

% Diff From Actual - 0.13% -0.46% -1.02%

MtM (Incl Default) 374,046 374,437 372,341 370,319

% Diff From Actual - 0.10% -0.46% -1.00%
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Conclusion
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Key Take-Aways

Easy to

Clear level change for
Easier to estimate
impiement/estimate

both downgrades &
upgrades
Strong drift effects

Results are likely to be
more stable
Clear evidence of
duration dependence

Sensitivity to GDp
changes significantly
for downgrades

No simulation needed

Cost-Benefit Analysis
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Questions
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