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� The personal financial product is a 
saturated market

� Many financial institutions are able 
to offer similar products 

� Customer has more choices hence 
the acceptance rate decreases for 
these financial institutions

IntroductionIntroduction
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� A calculated probability of a    
customer accepting a particular 
variant of a product

� To help with deciding which offer 
to extend to the next customer 
with a set of particular 
characteristics

IntroductionIntroduction
Acceptance ProbabilityAcceptance Probability
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� Matching the interest rates on the 
credit card offered 

� Depends on what type of customer 

� Payment behavior defines the type 
of customer

The Issue of Pricing:The Issue of Pricing:
Credit Card Interest RatesCredit Card Interest Rates
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� Payment behavior:

(1) Pays on time the whole amount

(2) Pays only the minimum amount 
required to still have active usage of 
the credit card

Which Interest Rates to WhomWhich Interest Rates to Whom
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� Let there be 2 interest rates charged, 
r1 and r2 where r2> r1 :

(1) Pays on time the whole amount (r2)

(2) Pays only the minimum amount 
required to still have active usage of 
the credit card (r1)

Which Interest Rates to WhomWhich Interest Rates to Whom
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� 2 kinds of customers: Transactors 
and (Non Transactors) Revolvers

� Definition of a Transactor: a credit 
card customer who pays all debt on 
time 

The CustomerThe Customer
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� Definition of a Non Transactor: 
(Revolver) A credit card customer 
who does not pay off the whole 
debt every month

The CustomerThe Customer
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� How would having a Transactor 
score affect profitability decisions?

The ModelThe Model
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� Definitions:

pp = Probability of borrower not = Probability of borrower not 

defaulting in the next 12 defaulting in the next 12 

months months 

The ModelThe Model
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� Definitions:

tt = Probability borrower will be a = Probability borrower will be a 

TransactorTransactor

The ModelThe Model

t

t
v

−
=

1
log
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Assume in each month:

a = Average value of credit card 
transactions

m = Merchant service charge rate

T = number of months a revolver takes 
to pay off current purchases

The ModelThe Model
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rrFF == Risk-free rate at which the lender 
borrows money

r= Rate at which lender charges on 
credit card balance

lD= loss given default (% of default 
finally lost)

The ModelThe Model
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q(r,p)/q(r,t,p)=q(r,p)/q(r,t,p)=
Probability borrower with chosen p being good 
(and t probability of being a Transactor) 
accepting card with rate r

Fp(t) = Probability borrower with score s
(p probability of good) defaulting in T
periods

The ModelThe Model
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ffpp(i(i)=)= is the probability defaulting at is the probability defaulting at 

period period ii given not defaulted given not defaulted 

beforebefore

The ModelThe Model
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Consider the case where the Consider the case where the rr is fixed:is fixed:

Expected profit per monthExpected profit per month

Decision to accept if the equation Decision to accept if the equation ≥≥00

The ModelThe Model
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The ModelThe Model
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If the default hazard rate is constant of x per period then:

,  
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The ModelThe Model
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There exists There exists p p **
TT so for fixed interest so for fixed interest 

rate of rate of rr, accept customers where: , accept customers where: 

p>p p>p **
TT

The ModelThe Model
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The ModelThe Model

( )( )

( )
( )( )

( ) )1

1

11

(,,

,,

12

12
1

12
1














−+−

−














−−−

+=

+

T

DF

T

F

plra

p

ptrra

matprq

tprPE

Calculation of p:



Credit Scoring and Credit Control XI, Edinburgh                 Credit Scoring and Credit Control XI, Edinburgh                 

2626--28 August 200928 August 2009
2222

The ModelThe Model
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If If rr is variable, is variable, r(pr(p):):

Expected profit per month:Expected profit per month:

The Model The Model 
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Using the model, consider no Using the model, consider no 
Transactors, Transactors, t=0t=0

This will result in a      whereThis will result in a      where

The ModelThe Model

DF

T

T
lr

p

p

p

m +>














−

+














− 12

1

12

1

12 11

*
NTp

**
TNT pp <



Credit Scoring and Credit Control XI, Edinburgh                 Credit Scoring and Credit Control XI, Edinburgh                 

2626--28 August 200928 August 2009
2525

Let               , soLet               , so

So                                         becomesSo                                         becomes

The ModelThe Model
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If there are no Transactors,If there are no Transactors,

So if      thenSo if      then

So if      thenSo if      then

The ModelThe Model
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With variable pricing: response rate will be different With variable pricing: response rate will be different 
for Transactors and Non Transactors.for Transactors and Non Transactors.

The Model The Model 
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The Model The Model 
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Some resultsSome results

Fixed Fixed rr

0.92236110.010.50.00560.02

0.8178500.010.50.00560.02

0.817850.50.0150.50.00560.02

0.8684090.50.010.50.00560.02

ptrldrFTm
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Some resultsSome results
Calculating the Calculating the r r 

m=0.02, T=6,m=0.02, T=6, rrFF=0.005, a=0.005, a11= 3.1,b= 3.1,b11=2.5, c=2.5, c11 =c=c22= 2= 2
aa22 =4,b=4,b22 =3.5=3.5
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Some resultsSome results
Calculating the Calculating the r (t=0.5)r (t=0.5)

0.3334230.8

0.2612470.99

0.2649980.98

0.276280.95

0.2951830.9

0.3723750.7

0.4122690.6

0.4534680.5

0.4965870.4

0.5427960.3

0.594790.2

0.6614680.1

1.1538010.0001

rp

Trend of Credit Card Interest rates with 
Probability of Not Defaulting
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0.0814010.99

0.1062790.98

0.1823230.95

0.3140810.9

0.5992370.8

0.9200060.7

1.2879140.6

1.7210430.5

2.250120.4

2.9337610.3

3.9066220.2

5.6137010.1

28.605160.0001

rp

t=0.5 t=0.99

0.3334230.8

0.2612470.99

0.2649980.98

0.276280.95

0.2951830.9

0.3723750.7

0.4122690.6

0.4534680.5

0.4965870.4

0.5427960.3

0.594790.2

0.6614680.1

1.1538010.0001

rp
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� Able to determine the credit risk 
rate that max expected profit and 
with high acceptance probability 
for Transactors and Non 
Transactors

ConclusionsConclusions
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Thank you

Questions?


