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Motivat

• Relevance of Default C• Relevance of Default C

diversification

• Influence of the DC in the ca• Influence of the DC in the ca

Advanced Models)

• Papers about DC for retail loa• Papers about DC for retail loa

– Cowan e Cowan (2004) – Propose

in the Subprime Loans.

tion

Correlation (DC) for riskCorrelation (DC) for risk

apital requirement (Basel II –apital requirement (Basel II –

ns are rarens are rare

es the "first research“ for Empirical DC



Objecti

• Calculate DC for Brazilian retai• Calculate DC for Brazilian retai

• Different stages of the Econom

• Losses on Recession x Losses o

• Identify another segment

different from the traditional o

ives

il loansil loans

mic Cycle will be presented

on Expansion (Credit VaR)

tation for credit transactions

one (Risk Rating)



Literature

• Merton (1974)• Merton (1974)

• Asset Correlation concept

• Seminal analytical model for credi

• Equity Price - Proxy for asset corre

• Lucas (1995) – Impact of DC as a funct

• Macro  and Micro (Environment o

• Servigny & Renault (2002) – Empirical

A l i i h DC b i l• Analysis in the DC at business cycl

• S&P Data Base – 21 years, Americ

• Lando & Skodeberg (2002) - Critique o

e Review

it risk 

elation => not valid for retail credits

tion of variables

of the business)

Methodology

lles

ans Companies, 916.000 Observations.

of the discrete time



Dat

• Data from the Central Bank Credit Informa• Data from the Central Bank Credit Informa

• Period: jan/2003 – jul/2008 (Semiannual F

• Retail operations: R$ 5 000 – R$ 50 000 (C• Retail operations: R$ 5,000 R$ 50,000 (C

• Two relevant retail credit modalities

– Consumer Credit

– Vehicle Financing– Vehicle Financing

• Two most relevant financial institutions in

– Consumer Credit (31% together)

– Vehicle Financing (38% together)– Vehicle Financing (38% together)

ta 

tion System (CIS)tion System (CIS)

Frequency)

Contracting Date)Contracting Date)

these modalities



Some Descrip

• In both modalities:• In both modalities:

– Mostly male:

• 61% Consumer

• 68% Vehicle

–– Concentrated in interme

• 34% between 45-60 years fo

• 27% between 45-60 years fo

– Private Sector account–
borrowers:

• 25% Consumer and 19% Veh

– Highly concentrated in SE

• 71% Cons mer• 71% Consumer

• 61% Vehicle

tive Statistics

diate age groups:

r Consumer

r Vehicle

ts for the largest number ofg

hicle

E region:



Methodo

• Transition and Correlation Matrice

tsemesters

• Loans were grouped by Credit Rating

•• Default Class – (Between D e H e Wr

• Univariates or Marginals Transitions

• Bivariates or Joint Transitions

• Transition matrices were calculated

(Contraction semester: 2003/1 , Exp(Contraction semester: 2003/1 , Exp

ology 

es (Servigny & Renault - Annual) - 11

gs – Res. 2682/99

rite-off)

s

d for both phases of the business cycle

pansion semesters: 2003/2 – 2008/1)pansion semesters: 2003/2 2008/1)
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Resu

Marginal Transitions – Co

Consumer Credit- ContractionConsumer Credit- Contraction

Final Rating

AA A B C Default

AA 40.03% 35.15% 3.35% 17.41% 4.07%

A 2.02% 61.06% 14.84% 8.58% 13.50%

B 0.13% 9.52% 49.76% 6.44% 34.16%

ss
e 

In
ic

ia
l

B 0.13% 9.52% 49.76% 6.44% 34.16%

C 0.04% 0.74% 1.85% 56.45% 40.92%

Default 0.00% 0.26% 0.68% 0.32% 98.74%

Consumer Credit- Expansion

Final Rating

C
la

ss

AA A B C Default

AA 48.97% 43.36% 2.45% 2.04% 3.17%

A 1.25% 77.38% 11.57% 2.30% 7.50%

B 0.07% 8.77% 60.24% 4.44% 26.48%

C 0.14% 3.24% 9.03% 46.93% 40.67%la
ss

e 
In

ic
ia

l

C 0.14% 3.24% 9.03% 46.93% 40.67%

Default 0.01% 0.52% 2.91% 0.80% 95.76%

C
la

s

ults

ntraction and Expansion

Vehicle Financing- ContractionVehicle Financing- Contraction

Final Rating

ult AA A B C Default

AA 77.40% 12.62% 6.85% 1.66% 1.47%

% A 0.02% 84.40% 6.50% 3.40% 5.68%

% B 0.11% 22.46% 45.64% 7.59% 24.19%% B 0.11% 22.46% 45.64% 7.59% 24.19%

% C 0.03% 23.45% 8.41% 14.82% 53.30%

% Default 0.01% 4.08% 1.73% 1.66% 92.52%

Vehicle Financing- Expansion

Final Rating

ult AA A B C Default

AA 88.92% 1.81% 3.05% 2.88% 3.33%

A 10.28% 75.61% 5.89% 4.06% 4.16%

% B 9.29% 17.95% 44.94% 10.96% 16.87%

% C 10.50% 11.01% 6.37% 35.17% 36.95%% C 10.50% 11.01% 6.37% 35.17% 36.95%

% Default 2.92% 3.35% 1.81% 2.65% 89.28%



Resu

Default Co

Consumer Credit

AA A B C Default

AA 1.67% 1.03% 2.40% -0.46% 2.27%

A 1.03% -2.77% -3.68% -3.63% -17.69%A 1.03% -2.77% -3.68% -3.63% -17.69%

B 2.40% -3.68% -3.07% -3.04% -22.83%

C -0.46% -3.63% -3.04% -6.34% 15.86%

Default 2.27% -17.69% -22.83% 15.86% 23.88%

� Great dispersion in both modalities

� Weak correlations in most cases

� Similar results in Lucas (1995) Nagpal & Ba� Similar results in Lucas (1995), Nagpal & Ba

Renault (2002)

ults 

rrelations

Vehicles Financing

AA A B C Default

AA 0.75% 0.51% 1.13% 0.47% -6.82%

A 0.51% 0.01% 0.23% 0.96% -0.83%A 0.51% 0.01% 0.23% 0.96% -0.83%

B 1.13% 0.23% 0.96% 1.12% -7.42%

C 0.47% 0.96% 1.12% -2.04% -20.40%

Default -6.82% -0.83% -7.42% -20.40% 32.86%

har (2001) Rosch (2003) and Servigny &har (2001), Rosch (2003) and Servigny & 
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VaR Re

Consumer Credit

95,0% 99,0% 99,9%

Expansion 18,85% 18,89% 18,91%

Recession 21,55% 21,61% 21,62%

Consumer Credit

• Contraction VaR higher than Expansion

• Consumer Credit VaR higher than Vehi

• Consumer Credit

– Contraction VaR 14% higher than E

• Vehicles Financing

– Contraction VaR only 4% higher th– Contraction VaR only 4% higher th

esults

Vehicle Financing

95,0% 99,0% 99,9%

Expansion 12,27% 12,31% 12,32%

Recession 12,82% 12,88% 12,90%

Vehicle Financing

n VaR for both modalities

icles Financing VaR

Expansion VaR

an Expansion VaRan Expansion VaR



The Prob

Our main objective:j

� Identify a most appropriate groupi

Underlying Theoretical Model

� When he takes a loan, the borrowe

� The project’s return should depen

1 The borrower’s personal chara1. The borrower s personal chara

Region of Residence)

2. The macroeconomic environm

3. The default rates in other risk 

interdependence of the projec

R i )Rating)

bit Model

ng to measure default correlation.

er wants to implement a project.

d on three main elements:

acteristics (Gender Age Type of Occupationacteristics (Gender, Age, Type of Occupation, 

ment 

ratings. Assuming there is an 

cts in the economy (Default Rate per Risk 



Probit R

Consumer Credit and

•• None of the 2 macroeconom

• As expected, the coefficients

t i ti itia certain rating were positive

the default of that same ratin

• Type of Occupation was the o• Type of Occupation was the o

its sub-categories for all of th

better discrimination

Results

d Vehicle Financing

ic variables were significant

s of the Default Rate variable of

d i ifi t f l i ies and significant for explaining

ng

only significant variable in all ofonly significant variable in all of

he risk ratings. It may suggest a



Probit R

Default Correlations Default Correlations 

Consumer Credit

� Unlike before:

� positive correlations in the main d

� stronger coefficients in general

� Correlation values for Consumer Credit

Results

s by Type of Occupations by Type of Occupation

Vehicle Financing

diagonal

t higher than for Vehicle Financing



Conclu

• Empirical correlation matric• Empirical correlation matric

commonly seen in literatu

dispersed coefficients in both

• The probit model sugges

transactions by type of occup

for the calculation of correlat

corporatecorporate

• New results: positive correlat

both modalities.

sions

ces grouped by risk rating asces grouped by risk rating, as

re, presented weak and highly

h credit modalities

sted that a segmentation of

pation could be more appropriate

tions. Analogy between retail and

tions, less dispersed and higher in



Conclu

• In a recession, there is an inc

for the class of default and los

• Lower default correlations for

for Consumer credits => i

collaterals

usions

crease of transition probabilities

sses estimated by VaR.

r Vehicles Financing credits than

t might be the existence of



Shortco

• Initial Work.• Initial Work.

• It is not proposed to use Probit t

• Results not comparable with Bas

horizon are different.

• Sh t i d i i• Short period in recession.

• There is no significance test for D

omings

to predict DC.

sel II. Default Criteria and transition 

DC.



Sugestions and

• But we can improve the mode• But we can improve the mode

rates) and the database (othe

period).

• Clusters in the retail area..

d Future Studies

el (personal income loan interestel (personal income, loan interest

r credit modalities, a longer time



THANKTHANK

antonioantonio

K YOUK YOU

o magalhaes@bcb gov bro.magalhaes@bcb.gov.br



� Then,
* ' '
, , , ,

1

J

i j t i t j j t i j
j

y x m z uβ γ θ
=

= + + +∑

The Probit

� i represents the borrower; j = 1, ..., J

� y*i,j,t is the project return of borrow
j at time t

� xi,t is a vector with personal characxi,t is a vector with personal charac
� mt are macroeconomic variables a
� zj,t is the default rate in rating j at t
� ui,j,t is a shock affecting the project

� In order for the borrower to repay the

minimum return equal to α. 

, ,i j tu

t Model

J is the risk rating

wer i, who belongs to the risk rating 

racteristics of borrower Iracteristics of borrower I
s at time t
t time t

ect’s return, and ui,j,t ~ N(0,1)

e loan, the project must have a 
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