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Predicting Credit Rating Distributions and
Transition Probabilities:
A Logistic Regression Technique That Allows
Imbalanced and Rare Events Data
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The cumulative link model is a popular method to predict the credit rating
distribution. Its important parameters are usually estimated using maximum likelihood.
However, if some rating categories have small sizes, the resulting parameter estimates
tend to be biased towards majority categories. Using these parameter estimates, the
cumulative link model may suffer from a decline in model fit or a loss of predictive
power. To avoid this potential drawback, we apply a two-stage estimation procedure
(TEP) based on the logistic regression to separately estimate the regression and
threshold parameters of the cumulative link model. We illustrate TEP with S&P
long-term issuer credit rating (LTR) examples. Using an expanding rolling window
approach, our empirical results confirm that TEP compares favorably to the alternatives
because the cumulative link model with its parameter estimates produced by TEP yields

more accurate predictions of the S&P LTR distribution and transition probability.

Key Words: Adjacent categories model, Cumulative link model, Imbalanced and rare

events data, Sequential model, Transition probability.
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