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Basel Il

Basel Il is an international accord between banks to protect the
international financial system.
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Figure: from http://www.bi.go.id
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Recovery and Collection Process

Credit risk parameters

Basel Accords
Collections types

Key components in
Basel Il

@ Probability of
default (PD)

© Loss given default
(LGD)

© Exposure at default
(EAD)
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Credit risk parameters

Internal Ratings Based (IRB) Approach

Foundation
Advanced

‘ ‘ PD ‘ LGD EAD

Foundation approach | Internal estimate | regulator estimate | regulator’s estimate

Advanced approach Internal estimate Internal estimate Internal estimate
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Credit risk parameters

Internal Ratings Based (IRB) Approach

Foundation
Advanced

‘ ‘ PD ‘ LGD EAD

Foundation approach | Internal estimate | regulator estimate | regulator’s estimate

Advanced approach Internal estimate Internal estimate Internal estimate
But estimation might be difficult.
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Recovery and Collection Process

Basel Accords
Collections types

Collection Types

Sequencing of recovery process

Recovery process in company
In-house
Third party

@ An advantage of internal collection may be that all
characteristics concerning the debt are known whereas a third
party buyer is lacking important information such as loan
details, borrower repayment behavior, or change in score which
is a privilege of the original lender according to Fama (1985).
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Data Provider

@ Around ten million different unsecured debts
@ Purchase between 2001 and 2010

@ Arvato infoscore that is one of the largest debt purchasers in
Germany

@ This company combines collection business, scoring services
and factoring

@ Factoring
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Factoring Type

Normal Factoring
The debt buyer receives all debt from the originator.
The factor is owner as well as collector of the debt after its cession from the

originator.
It is the most common form of factoring in Germany.

Selective Factoring

Describes a construct where only selected debt is sold to the third party factor.

Notification Factoring

The debtor is informed about the sale of the debt and can only repay to third

party factor.
The default risk remains with the originator.
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Factoring Type

Silent Factoring

The debtor is ignorant of the sale of the debt and payment is only possible to
the original creditor.

Semi-Factoring

The debtor remains ignorant of the sale of the debt, as well, but payments are
to be made exclusively to accounts or addresses that belong to the factor.
In case of arvato infoscore, it is full-service factoring.
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Data Description

@ Roughly ten million defaulted or non-performing unsecured debts

@ Nine different industries such as mail ordering (MO), business to business
(B2B), financial services (FI), energy and utilities (NRGY), miscallaneous
(MT1), public sector (PS), return debit note (RDN), telecommunication
(TC), public transport (PT).

@ Each debtor is assigned a unique identification number.

@ A payment is characterized by the identification number of the receivable
and, thus, can be traced to the corresponding debtor.

@ We selected from payment characteristics those that could be most easily
be transformed.
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@ Variables relating to the debtor include age, gender, residence status and
address as well as current credit history. The variables related to the
accounts receivables include age of debt, date of purchase by third party,
amount outstanding, and last payment date while the original receivable
amount is usually unknown. This yields about 15 variables that can be
used for the subsequent analysis.

@ The total number of receivables is 9,793,590.
@ The amount of debt outstanding is 435,864,276.75 euros.

@ we decided to use only 100,000 randomly selected receivables from each
category or, if the total data set of the industry was less than 300,000,
use the complete data set.
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Findings Models and Findings

As pointed out by Thomas et al. (2011)

Seven percent repaid the whole debt, a little over sixteen percent repaid a
fraction, and almost eighty-three repaid nothing.

In-house Collection

Thirty percent repaid the whole debt, sixty percent repaid a fraction and only
ten percent paid nothing.

@ They find that in-house collection yields a large point mass at full
recovery, i.e. RR = 1 whereas for the third party, the recovery rate has
almost mass one at RR = 0.

@ Models for third party recovery tend to display poor fit with R2 between
8% and 22%.
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Findings in the literature

@ Calabrese (2010a) analyze 149,378 Italian bank loans.

o the capitalized recovery amount significantly influences the
subsequent recovery rate.
@ report a high concentration of recovery at zero and one.
@ Grunert (2009) observe 120 German bank loans.
& an uni-modal left-skewed distribution is deemed better than beta
distribution.
@ average recovery rate of 72.5% and median of 91.8%.
@ the inclusion of macro variables does not improve model quality.
@ a negative correlation between recovery rate and the
creditworthiness of borrower is apparent while EAD is a significant
covariate in the regression of recovery rates.
@ Livingstone and Lunt (1992)
@ sociodemographic factors play a relatively minor role in personal
debt and debt repayment.

@ disposable income does not differ between those in debt and not in
debt
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@ Loterman have five bank loan data sets.

o for all popular models goodness-of-fit of 4% < R square< 43%.
@ SVM and non-linear neural networks have better predictive
performance
@ Zhang perform analysis on 27,278 UK personal bank loans.
@ An average recovery rate of 42%.
o The most significant OLS regression variable is EAD.
@ Mixture models are not better than regular linear regression.
@ Chen (2010) study 1880 individual residential foreclosed mortgages.
@ the property location is strongly correlated with social, demographic,
economic factors and thus is relevant in the explanation of recovery.
@ Qi (2009) have 241,293 US high-loan-to-value and insured mortgages.
e 29.2% < LGD <31.7%.

@ LGD and loan size, however, are negatively correlated while LGD
and age of loan are positively correlated.
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@ Since our data is from a non-bank third party buyer, we expect rather low
recovery rates. From Table 1, we see that this is justifiable given that
recovery rates are below 40% and even below 30%, in many cases.

@ It is apparent that nearly all probability mass is at RR = 0 and RR = 1.
Across all nine industries, the majority of the recoveries is equal to 0, by
far.

@ We also analyze the recovery rate distributions for the horizons of 12, 24,
36 months. Our conclusion is that, for all, nine industries, the variation in
the respective distributions is minimal with mass slightly shifting from RR
= 0 to RR =1 since more debtor pay-o debt as time progresses.
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@ We are modeling recovery rate by means of the well-known logistic
regression model, i.e. the recovery rate RR is the non-linear transform of
the linear model including real and coded categorical numerical data

__ep(B x+e)
1+ exp(B x+¢)

where B8 is the vector of regression cofficients for the components of the
data vector x and & denotes the residual.

@ Model
U+ o.amount + 3.debtorage + y.debtage + 0.ageatsale + ...

...+ py.ratingy + pPo.ratings + p3.ratings + Pa.ratinga + Ps.ratings + . ..
...+ pPe.ratinge + py7.ratingz + @.traceability + 61 .debtortype; + 6> debtortypes + €
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Support Vector Machine

‘ Data ‘ SVM Accuracy Rate | Log. Reg. Accuracy Rate | R-squared

TC 67.12% 65% 0.1404
NRGY 64.54% 65% 0.1439
RDN 69.41% 68% 0.1889
B2B 66.43% 62% 0.1193
Ml 64.71% 63% 0.141
FS 63.64% 69% 0.2235
PS 75.96% 75% 0.3875
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Conclusion

Conclusion

@ We presented the different possible actors in the collection process
generally achieving different results in the collection and recovery of
defaulted debt.

@ it was a result of the different information available to the actors as well
as quality of debt that they have access to.

@ The distribution of repayment of debt was virtually similar across all
industries even for various recovery horizons.

@ From the lower levels of the average recovery rates in comparison to the
literature on consumer bank loans, it became obvious that recovery
achieved by a third party purchaser is less fruitful then when carried out
by the original lender, especially in case of a bank.
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Conclusion

Conclusion

@ The resulting variables yielded no better goodness-of-fit than
found in the literature.

@ However, the estimated maximum likelihood model generated
acceptable precision.

@ In our next step, we will apply other statistical and data
mining models to cope with the complexity of data and also
consider including macro-economic variables.
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