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Tackled points

I. Yunus Equation

II. Modelling with lateness

III. Modelling with correlated lateness

IV. Consumer Credit



I. Yunus equation



Ȱ/ÎÅ ÅÕÒÏ ÔÏÄÁÙ ÉÓÎȭÔ ×ÏÒÔÈ ÏÎÅ ÅÕÒÏ ÔÏÍÏÒÒÏ×ȱ

Capitalization



Capitalization

ɆWe denote by r the continuous interest rate such 
that:



Yunusmodel



II. Modelling with lateness



Building of the model with lateness

Payback week 1

Probability to happen p

Payback:
Probability = p

Ɇp is the probability for a borrower to pay back on 
time



Building of the model with lateness

No payback:
Probability = 1-p
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Building of the model with lateness
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Model with lateness

Ɇ(Xn)n l˰ɦ: time to refund the nth payback

ɆThe Xn are independent 
and follow a geometric law with parameter p:



Limits of the model

ɆThe main approximation of this model is the 
variables independence

Ɇ0ÅÏÐÌÅ ÃÁÎȭÔ ÐÁÙ ÂÁÃË ÂÅÃÁÕÓÅ ÏÆ ȡ
ɆAn accident
ɆAn illness
ɆAn economical problem
Ɇ...

These problems can have an influence on the future



Rate calculation

ɆEffective average rate

ɆMean of calculated rates for lots of examples of 
geometric distributions 



Rate calculation

ɆEffective average rate

ɆLet       be the effective average rate

ɆYunus equation in expected value: 

where                                                        and each 



Rate calculation



Simulate a geometric distribution

Rate calculation



Rate calculation

ɆHere we have 

with                             a geometric distribution

with 



Rate calculation



Default of a loan

ɆD-default if:

ɆWe denoted        the probability to have a d-default.
After calculation we found:

Ɇ$ÅÆÁÕÌÔ ×ÈÅÎ Á ÂÏÒÒÏ×ÅÒ ÄÏÅÓÎȭÔ ÐÁÙ ÂÁÃË



Default of a loan

ɆProbability of a d-default as a function of the 
payback probability:



III.Modelling with 
correlated lateness



ɆGeometric variable + correlation term

ɆCorrelation factor :


