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Default 
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*SMOTE: Chawla et al. 2002

Oversampling technique: SMOTE*

X1
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X1
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X1

X2

�Artificial observations

1. Select defaulted observations

2. Randomly choose 2 
observations

3. Randomize one point within the 
space defined

4. Estimate model with the inflated 
default rate database
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Weighted Log-likelihood function
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Model validation
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Model validation

� Alternative method for out-of-time sample

Training 
sample

N resamples 
with 

replacement

1

...

N

2

N
 e

st
im

at
es

 fo
r 

K
S

 / 
G

in
i

48 5046

KS

75 7868

Gini



21© 2010 Experian Limited.  All rights reserved.2011

� Scenario and the problem

� Modelling techniques:

o Classical logistic regression

o Bayesian logistic regression

o Limited logistic regression

o Oversampling combined with correction

� Model validation

� Results

� Conclusion

Topics



22© 2010 Experian Limited.  All rights reserved.2011

Results
Data set

Corporate 
portfolio

� Revenue > US$ 130 per year

� Period: 2003 – 2008

� 1.327 obs

� 50 defaulted observation
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Results
Parameters per model

* Spearman correlation index < 0.5

Variable Domain
Classical 

model

Limited 

logistic

Bayesian 

model

SMOTE + 

state dep

Intercept -3.62280 -3.69740 -3.13471

w (upper bound limit) 0.14641

Ratio of short term debt over current assets higher than 25
(0;1); Dummy for values 
higher than 25

0.84510 0.96934 0.86510 1.09750

Total of negative bureau statements included over the past 30 days higher 
than 8

(0;1); Dummy for values 
higher than 8

1.07010 2.12650 1.09010 0.77100

Total number of distinct companies that enquiried over the past 15 days 
was higher than 35

(0;1); Dummy for values 
higher than 35 0.73950

Number of banking past due contracts (Max of 4) Integer; limited in 4 0.26380 0.30292 0.26860 0.27870

Days since last negative statement paid (Max of 200 days) - square root 
tranformation

Real; limited in 14.14 -0.17440 -0.33405 -0.17930 -0.17714

Maximum of negative statements active at the same time (Max of 120) - 
square root transformation

Real; limited in 10.95 0.17130 0.33579 0.17270 0.14201

Total number of enquiries over the past 15 days (Max of 50) Integer; limited in 50 0.03200 0.01352 0.03240

Total number of negative statement paid over the past 6 months (max of 45) 
- square root transformation

Real; limited in 6.70 -0.46370 -0.86208 -0.47180 -0.37800
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Results
Importance of variables

Ratio of short term debt over current assets higher 
than 25

Total of negative bureau statements included over the 
past 30 days higher than 8

Number of banking past due contracts (Max of 4)

Days since last negative statement paid (Max of 200 
days) - square root tranformation

Maximum of negative statements active at the same 
time (Max of 120) - square root transformation

Total number of enquiries over the past 15 days (Max 
of 50)

Total number of negative statement paid over the past 
6 months (max of 45) - square root transformation

Total number of distinct companies that enquiried over 
the past 15 days was higher than 35

Classical 
logistic 

regression

Limited 
logistic 

regression

Bayesian 
logistic 
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state 

dependent



26© 2010 Experian Limited.  All rights reserved.2011

10.000 bootstrap samples
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Results
Default rate assortment
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Conclusion

� Pluto & Tasche: estimates PD for a pre-existing rating grade

� Approaches presented:

o Limited logistic regression: Best KS, worst Gini;

o SMOTE + State dependent: incorporates different variable;

o Classic logistic regression: High KS and Gini, but higher variability on 

bootstrap;

o Bayesian logistic regression: High KS and Gini.

� Bayesian model gives reasonably assorted default rate even on LDP

� Future research: how to incorporate informative prior using specialist’s 

knowledge and bureau information
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