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l. Yunus Equation

Il. Modelling with lateness

I1l. Modelling with correlated Iateness/
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By — Byp

* Compound interests
Bs: = By(1 + p) after one period 2
B,s: = By(1 + p)? after two periods

. B,st = Bo(1 + p)™ after n periods




Bis: = Bo(1+ p)~

7 We denote by r the continuous interest rate such

that: erﬁt — 1 + p

t €{0,6t,26t,..,nét =T}

Bl': = Boert
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1000 = 22e52 + 22e 52 + .-+ 22e 52

& 22¢5! —1022q + 1000 = 0 withq = e /52

With Scilab, we obtain ¢ = 0,9962107 and r = 20%







|th lateness

7 p is the probability for a borrower to pay back on

time
0 1 2 3 50
| | | i |
Payback:
Probability = p /

Payback week

~— - Probability to happen p




7 p is the probability for a borrower to pay back on

time
0 1 2 3 50
| | | | |
No payback: Payback:
Probability = 1p Probability = p /

~— _ Probability to happen D p.(1p)




7 p is the probability for a borrower to pay back on

time
0 1 2 3 50
| | | | |
No payback: No payback: Payback:
Probability = ip  Probability = 1p Probability = p /

T N

—— Probability to happen p.(1-p) p.(1-p)?




Z (X,), - time to refund the ' payback

Z TheX, are independent
and follow a geometric law with parameter p:

X, - 6" () 4

= P(Xn — k) — (1 o p)k_l'p

==




7 The main approximation of this model is the
variables independence
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7 An accident
7 Anillness
7 An economical problem

Z ..

These problems can have an influence on the future



7 Effective average rate

7 Mean of calculated rates for lots of examples of o
geometric distributions




7 Effective average rate

7 Let 7 Dbe the effective average rate

7 Yunus equation in expected value:
50
1000 = E( Z 22 e Ttn) S
n=1

X, +X, ++X,

—~  wheret, = =5 Hpd-eacty)




Effective awverage rate calculation depending on the pay back probability

020

4| —— Calzulated effective average rate

+ +  + Theoritical effective average rate

Effective average rate
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Fay back prabability




Simulate a geometric distribution

p+(l-pl.p+(l-plip

0 P p+(1-p).p
4 » 4 >4

PiX=1) P(X=2) P(X=3) '




50 d
1000 = Z 92 o=53tn
n=1

X4 + Xg Sip it
52

7 Here we havet, =

with  (x1, %z, ..., x50) a geometric distributio
< 1000 = 223_;_2-2?1 +22€-;—E(x1+x3]+ see L 223_;_2(x1+x3+'"+x5l]) /

e 1000 = zz(qxl(l_l_qxz (l_l_qxa (1_|_...(1_|_ qxsu]))))

r

W|th q = e_ﬁ
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Aumbar of sccutance

Intetest rate distsbution
Effective average rate
Maan of the distridbution
Gaussian law

Interast tate digtribution
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7 D-default if: Max{X{, X5, ..., X,} = d

7 We denoted™q the probability to have-default. /
After calculation we found:

— ma(p) = (1 —p)*©




7 Probability of a ddefault as a function of the
payback probabillity:

Defaultin function of the probability
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Fay back probability
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Building of the model with
correlated lateness

Z Correlation factor :
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