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Introduction

LGD : Loss Given Default
* Definition
- Fraction of EAD (Exposure at Default) not recovered following default
- Parameter used in the calculation of Regulatory Capital under Basel 2

Two approaches
°* Foundation approach
- Fixed LGD prescribed by regulation

* Advanced IRB approach
- LGD determined by the bank for each category of exposure
- Requires at least 7 years of robust historical data

At Crédit Agricole Group

°* 2007

- definition of one methodology to calculate LGD from historical litigation
status database

- Validated by the Regulator
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Introduction

LGD backtesting

°* Regulatory obligation

- To validate the accuracy and consistency of a rating system (like PD), and
the estimation of all relevant risk components

- To compare realized LGD with predicted LGD

* Differences between PD and LGD backtesting

- PDs are backtested in terms of default rate, which are defined for a group
of borrowers. LGDs are backtested relatively to individually realized LGDs.

- PDs are discrete variables, whereas LGDs are continuous
- LGD backtesting requires a deeper historical data

- Restricted data : LGDs are estimated and backtested only on the
contracts in default

- Typical distribution of LGD (“U” shaped empirical distribution)
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Introduction
LGD backtesting

* Realized LGDs at default end should be compare with
predicted LGDs one year prior to default

°* Time delay : it requires to wait several years after the default

* Practical Issues
- Performance
- Calibration
- Stability
- Homogeneity
- Transition
- Benchmarking

* No reference LGD Backtesting
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1 - LGD score Backtesting methodology

Performance - Concentration curve and Gini index

% of cumulative

Concentration Curve equation : selected LGD A

Individuals i (1=i=N) ordered by
descending score S

D1 > LDG,

—————— 1st Bisector
100 %

Concentration
Curve
Perfect score

x(S)zitq S;<S y(S)=it3VSi<S
N > LGD, y % |
i 1009
% of selected
Perfect Curve equation : poﬁuﬁiiﬁ?@
Individuals i (1=i=N) ordered by Gini Index

ascending LGD

>l > LGD

N
X (LGD) =l o) y'(LGD) = I 1- Z (Xi+1 - X, )(Ym + Yz)

Gini=A/(A+B)

N

> LGD G=—3
i=1 1- Z(X'm - X )(Y‘i+1+ Y‘i)
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1 - LGD score Backtesting methodology

Performance - Concentration curve and Gini index in Amount

Concentration Curve equation : % of cumulative
selected Loss 4 '
Individuals i (1=/=N) ordered by | | TTTT= Ist Bisector
descending score S 100 % Concentration
Curve
ZEAD ZLO&; Perfect score
_ig§<S _itgS§<S
ZEAIID ZlLosg v %
i:1 =

5100%

Perfect Curve equation :

Individuals i (1=i=N) ordered by
ascending LGD

% of selected exposure

Gini=A/(A+B)

i i < al
X' (LGD) — LoD <16D Y (LGD = th;D — 1- Z (X, = X, )Y,y +7)

i EAD. > Loss G= =
i=1

i=1

Gini Index
3 EAD, D Loss
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1 - LGD score Backtesting methodology

Performance -Adapted Cumulative Accuracy Profile

» Model’s ability to predict cases in which observed losses were greater than
historical expectations

» Convert the model performance to a binary measure => familiar power curve
diagnosis

Cumulative %

Concentration Curve equation : | °fLODlower 4
than historical | Ist Bisector
Individuals i (1=i=N) ordered by 100 % - _
d di S PRy Concentration
escending score PRy AN Curve

Rty

2! 2 pe A

itg S;<S _igS§<S LGD>LGD /A :

x(S)= y(S)_ Zl y % PaGHBShSh !

N _ Sl !

1 tqLGD>LGD RN :100%
X %

Gini Index

N
Gni=2A [G=1-).(X,, - X, +Y)
=1

1
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Performance - Cumulative LGD Accuracy Ratio (CLAR)

- Measure of the ordinal ranking ability
- Similar to the Concentration curve and Gini Index

Implementation :
- Assigning the predicted LGDs and realized LGDs in n buckets

Cumulative correctly assigned realized LGD

Bucket Bucket Number of

Number of
observations

Predicted LGD
Minimum LGD (%) | Maximum LGD (%)

Bucket

Predicted LGD Realized LGD observations 16% of the total obligors are in

0 10 L 40 |::> predicted bucket 1 and in
20 30 2 8 realised Bucket 1

40 50 1 i (2)

60 70 c 0

80 100

Realized LGD Number of

- " . o . Bucket Bucket Number of
1 Mm'mumlLGD e Max'mu";fLGD (%) obser el Predicted LGD Realized LGD observations 34% of the total obligors are in
2 5 8 50 1 predicted bucket 1 or 2 and in
2 realised Bucket 1 or 2
. 12 20 20 lor2 3 10
4 45 70 50 4 5
5 60 100 50 5 0
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1 - LGD score Backtesting methodology

Performance - Cumulative LGD Accuracy Ratio (CLAR)

- X(B)-axis is the cumulative percentage of the individuals in predicted buckets 1 to
bucket B (B=1 to n)

- Y(B)-axis is the cumulative correctly assigned realized LGD : among the
individuals with predicted LGD in buckets 1 to B, the percentage of the individual
with the observed LGD actually in Buckets 1 to B.

Cumulative % of correctly

CLAR Curve equation assigned realized LGD
A

Ny : number of individuals with predicted LGD in bucket k (k=1 to

n) 00| T ;

N, : number of individuals with observed LGD in bucket k' (k=1 to
n) I’ N|(=N|(' fOI" k=k’

Perfect score

CLAR Curve

Individuals i (1=i=N) ordered by descending LGD predicted Buckets

k tq k<B i tqiek k<Bniek,k<B /4 5100%
X(B): )’(B): X%

v

Cumulated % of observations in

N N the predicted LGD bands
CLAR = 2A ‘ CLAR:Z(XBH_XB)(YBH-'_YB) USSSIE LAUS S
B=1 CLAR = 1 & Perfect score
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1 - LGD score Backtesting methodology

Performance - Spearman rank correlation coefficient

- Rank statistic

SCORE == For each individual i : y;= rank of i |

LGD

== For each individual i : v;= rank of

measured

- N = sample numbers

- Interpretation
» r,=1 = equal ranking 2

s

-—% 3 2
BT N(Nz—l),.zz:‘(u” )

» r,= -1 => opposite ranking = OPTIMAL INVERSE SCORE

» r, =0 =>»independant ranking 2
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1 - LGD score Backtesting methodology

Performance ‘s Monitoring

Evolution of Performance CLAR

1,00
0,95
0,90
0,85 *>— ——

0,80 \ —
0.75
0,70
0,65
0,60
0,55
0,50

2003 2004 2005 2006 2007

The performance indicators for the LGD are relatively
recent and thus difficult to interpret theoretically

It is essential to monitor the evolution of these indicators
to ensure the performance of the LGD model
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Calibration — Estimation vs observed

» EXx-post evaluation of the realized LGD with the predicted ex-ante values
» Problem : it requires long data story

Confidence Interval T-Test
BEUEEENO % Population % Exposure % Loss Assigned LGD Observed LGD (difference in
Bucket Lower Upper mean)

1 32% 15% 7% 11% 9,5% 12,5% 10,0% OK

2 18% 36% 30% 20% 18,0% 22,0% 24,0% KO

3 23% 25% 26% 25% 23,0% 27,0% 26,0% OK

4 18% 20% 30% 36% 34,0% 38,0% 37,5% OK

5 9% 4% 7% 45% 42,5% 47,5% 42,0% OK

Total 100% 100% 100% 24,1% 22,3% 25,9% 25,8%
Assigned LGD vs Observed LGD % Distribution by LGD score Bucket
0% @ Assigned LGD O Observed LGD — 50% 50% == % Population —— % Exposure 50%
4% 1 _ ol Lower — CI- Upper 45% 45% 1 +Assigpned LGD —e— Obse’:ved LGD p¢ 45%
40% — - 40% 40% - - 40%
35% + 35% 35% - - 35%
30% 1 30% 30% - - 30%
25% - —— L 25% 25% L 25%
20% 1 20% 20% - - 20%
15% - - 15% 15% - 15%
10% { - | 10% 10% | 10%
5% I — 5% 5% A ._‘ 5%
0% - 0% 0% - T T T 0%
1 2 LGD sco?e Bucket 4 5 * 2 LGD scorse Bucket 4 °

The ordinal ranking of the obligors by LGD would still be preserved : the higher the score (or bucket) is,
the higher the observed LGD must be.

Comparison between LGD assigned and actual observed : Confidence Intervals , T-test, Hoeffding inequality

Eurobanking 2009 - LGD Backtesting Methodology 13
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1 - LGD score Backtesting methodology

Calibration — Accuracy Ratio

- Similar to the CLAR test
- but using predicted buckets to allocate the realized LGDs

Predicted and realized LGD

Minimum LGD (%) Mid. LGD (%) Maximum LGD (%)
0 5 10
20 25 30
40 45 50
60 65 70
80 90 100

‘ The expectation is that predicted and realized LGDs fall into the same LGD bucket

0<=AR <=1

AR = 1 & Perfect score
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1 - LGD score Backtesting methodology

Stability

* LGD Score stability
» LGD Buckets Stability : Stability Indicator (IS)

WYY WEETTIER] % Population % Exposure [%2iPopiilation N9 EXpostire IS IS IS = Z(pk —bk)ln(&J
Bucket LGD Reference Reference Actual Actual %population | %Exposure k bk
1 11% 32% 15% 28% 17%
2 20% 18% 36% 19% 37%
3 25% 23% 25% 25% 25% 0,012 0,008
4 36% 18% 20% 17% 18%
5 45% 9% 4% 11% 3% <0,2 . >03
stability instability
» Score Distribution
Stability of LGD Score distributions
1oa Kolmogorov-Smirnov test :
90+ Reference
. 80 4 ——  Actual i—1 1z
70 D= max | F(¥;)— — — FY;
.E 50 1<ieN ( ¥:) NN %)
5 a0
E
=
[}

104
o : : , : : ] . j ; < Critical value > Critical value
o 100 200 300 400 s00 [=ul] Ejuln] s0a 900 1000 T A ANA
B stability instability
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Stability

* LGD Score variables stability

» Stability Indicator (IS) and Indicator of weight (IP)

. L — % Population % Exposure |% Population| % Exposure IS IP IS IP
Variables LG (il e Reference Reference Actual Actual %population | %population | %Exposure | %Exposure
\ <1500€ 0 17%
outstanding ] . . . " .
bildnde [1 500€ ; 3 000€] 50 22% 42% 37% 40% 33% 0,004 1,94 0,010 2,90
>3 000 € 98 30% 45% 55% 48% 60%
IP=) 0,0, -r)
k
2< <2 >2 or <-2
* LGD Distribution stability stability instability
% LGD Distribution
60
m Reference m Actual
50 -
40 -
30 > Critical value
20 — instability
K-S test
10 ~~—
o < Critical value
[0-01] 101- 102- 10.3- 104- 105- 106- ]07- 10,8- 109-1[ 1 stability
0,2] 0,3] 0,4] 0,5] 0,6] 0,7] 0,8] 0,9[

Observed LGD
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1 - LGD score Backtesting methodology
Stability

°* Evolution of Recovery dynamics by generation of default

Recovery Dynamics by default generation

——1999 ———2000 2001 ——2002 2003 ——2004 ——2005 2006 Recovery rate AGE ( Quarters)

50 Cohot | 1] 2| 3| 4 5 6 7] 8 9] 10] 11] 12| 13 14] 15 16| 17| 18] .. | 31| 32| 33
45 1999 | 164 24,4 288 31,3 335 35.1] 36,8] 381 30,2 404] 414] 423 43 435 441 44g 451|455 ... | 47 47 471
0] 2000 | 16,7] 24,8281 30,7 323 33,8 354/ 368] 38| 39| 20.9] 40,6] 41,3 41,0 426 42,9 432[ 435 ...

S . 2001 | 193] 26,6308 33,7 358 375 39402/ 411 42| 42,8 436] 444] 45455 46,1 466] 47] ..

g 4 2002 | 17,3237 28] 30,6 326 34,3 359] 37,5 38,8] 40| 411 42] 42,8 435/ 442 448 452] 456 ..
5% 2005|178 25] 291 31,7/ 337 35,5 37.2] 38,6] 39,0 41.2] 42,1] 429] 43,8/ 445 45,2] 45,9 46,1

225 : 2004 | 165231 27 30 32,8/ 347 364] 38,1 39,5407 42,1 429] 43,6

20 / 2005 | 17,8 25,1 28,9 3L6] 345 36,6 38:3] 39,8 40,9

5 - 2006 ]19,328,3] 32,7357 37,2

Months after default

> 9 .\f’"‘w,“"\ﬁ',“"'b”’ IR R A SAIE S CIIE S SRS

Recovery Dynamics by default generation

2000 —2002 —2004 2006
50 -

45

40

Is the trend of recovery
. dynamics different over

” / significative difference recent data?
20

3 6 9 2 B B 21 24 27 30 33 36 39 42
M onths after default

35 4

Eurobanking 2009 - LGD Backtesting Methodology 17
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1 - LGD score Backtesting methodology

Homogeneousness
* Analysis of Variance and Mean’s Test
L(;Iz:;;re Numbers | % population LGD
1 4 800 32% 11%
2 2 700 18% 23%
3 3450 23% 25%
4 2 700 18% 36%
5 1350 9% 45%
F Average LGD is different according
! (Variance's test) classes
FE— Q bucket 2 and Bucket 3 have no
pairs of means (Tukey's test) significantly different averages

comparison
of means

Tukey’s Test :

Y 1 1 1
Ys _yb‘ Zﬁ%-a(K’Vl—K)XO']/n—JFn—
a b

Average classes are different at the risk « if :

K n
‘/intra = Z_k Vk
k=1 N
‘/inter
(K -1)
F - ‘/intra
(n - K)

Max Variance Inter / Intra:

2

K n. _ .
‘/inter = z_](yk - y)

k=1 N

F < Fa => Average LGD is
not different according classes

F > Fa => Average LGD is
different according classes

Eurobanking 2009 - LGD Backtesting Methodology
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Homogeneousness
° Dynamics recovery by LGD Bucket

Recovery rate AGE ( Quarters) EAD
Cohort 12| 3] 4| 5] 6] 7] 8] 9] 10| 11] 12| 13| 14| 15| 16] 17| 18] .. | 32| 33| 34
1998 21,5] 26,5 30,5] 33,7] 34,7] 41,5 44,2| 45| 45,7] 46,4] 46,0] 47,5] 48| 48,4] 48,7] 49 49,3] 49.4] ... | 501 50/ 50| 5000 Is the trend of
1999 16,4] 24,4] 28,8] 31,3] 33,5] 35,1] 36,8] 38,1] 39,2] 40,4] 41,4] 42,3] 43| 43,6] 44,1] 44,6] 45,1] 455] ... 6000
2000 16,7] 24,8] 28,1] 30,7 32,3] 33,8] 35,4] 36,8] 38| 39| 39,9] 40,6] 41,3] 41,9 42,6] 42,9] 43,2 435] ... 5500 recovery
20071 19,3] 26,6] 30,8] 33,7] 35,8] 37,5] 39| 40,2] 41,1] 42| 42,8 43,6] 44,4] 45| 455] 46,1] 46,6/ 47| .. 6300 dynamics
2002 17,3 23,7] 28] 30,6] 32,6] 34,3] 35,9] 37,5] 38,8] 40| 41,1] 42| 42,8] 43,5] 44,2] 44,8] 45,2 45,6] ... 7000
2003 17,8] 25| 29,1] 31,7 33,7] 35,5] 37,2] 38,6] 39,0 41,2] 42,1] 42,9] 43,8] 44,5 45,2] 45,9] 46,1 7500 H
2004 16,5 23,1] 27| 30| 32,8 34,7] 36,4] 38,1] 39,5] 40,7 42,1] 42,9] 43,6 7300 dlffe_rent
2005 17,8] 25,1 28,9] 31,6] 34,5/ 36,6/ 38,3[ 39,8/ 40,9 8200 accorchng LGD
2006 19,3] 28,3] 32,7] 35,7| 37,2 8500
2007 13,8 8000 Buckets ?
(TR , : : ; A 40,3 41,2 422 43 437 44,4

(weighted by EAD)

Recovery Dynamics by LGD Bucket

- ‘ Bucket 1 Bucket 2 Bucket 3 Bucket 4 Bucket 5‘
s ——
Recovery rate AGE ( Quarters) 45 |
Cohort 11 2| 3| 4| 5 6| 7| 8 9| 10| ..| 32| 33| 34 §4o
Average Bucket 1]122| 20| 24,1/ 26,9/ 28,9/ 30,7/ 324 33,8 35 359 .. |44,7/447 447 § 1
Average Bucket 2 347364 37,8] 39 © 351

no significant difference / ]

Average Bucket 3 °
Average Bucket 4| 20,3 28,1/ 32,2| 35| 37| 38,8 40,5 41,9 43,1 44| ... [52,8/528/528] | = 25 - / between bucket 2 and bucket 3
Average Bucket 5] 23,3| 31,1/ 35,2| 38| 40|418|435 449 46,1 47| .. |54,1|541541 20

15

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Quarters after default
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1 - LGD score Backtesting methodology
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Transitions Analysis

Analysis of migrations between LGD rating over time

Annual Migration Matrix - in numbers or in exposures

Transition matrix

[

Rating at t+1 Properties of transition measures :
(N columns)
1. Strong immobility
s Pii Pij
oK ! ! 2. Monotony
2£
Sz } Sum of terms 3. Advanced monotony
of the line =
100% 4. Distribution discrimination
5.

Symmetry

Percentage of
the population
(or exposure)
with rating i at
t, still with
rating i at t+1

Percentage of

the population

(or exposure)

with rating i at

t, with rating j
at t+1

What indicator ?

Eurobanking 2009 - LGD Backtesting Methodology
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Transitions Analysis

‘ 2 proposals of transition indicators

Distance in number of notches and weighted
by class numbers

N N 5 o 2
(i—7) Numbers ,
Itfans (PN,N): : : (N _JI)Z N
=t =l E Numbers

k=1

D

Distance in number of notches and weighted
by class exposures ,
N N . .
(i—J) Exp
Itl:ans (PN,N)= (N_l)z N D
i=1 j=1 z EXPk
k=1

Eurobanking 2009 - LGD Backtesting Methodology



1 - LGD score Backtesting methodology
Benchmarking

- Mapping with external LGD rating

External mapping

11
10 +

External rating

0 1 2 3 4 5 6 7 8 9 10 11
Internal rating

- Mapping indicator : same model as transition indicator

N N . 0\ 2
Distance in number |7 (p )= =) .
of notches e ;;(N—l)z ]

Eurobanking 2009 - LGD Backtesting Methodology
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1 - LGD score Backtesting methodology

Benchmarking

>4

- Stability of the mapping between internal and external rating over the time

(S&P example)

Increase in
dispersion
Trend 1

<

Internal LGD rating

External LGD rating |= g?;

dispersion

Year 4
NT Internal LGD rating

Less
conservative

Year

G

< > High LGD

: B

Trend 2

Internal LGD rating

Year

z
8

Non parallel

Internal LGD rating

(<]
£
s
a
O
-
©
£
i)
m dispersion
Low LGD <« » High LGD

Eurobanking 2009 - LGD Backtesting Methodology
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2 - LGD calculation methodology

Estimation database
* Historical litigation status of exposures in accounting database

R

| Litigation 1 Entirely
| I . repaid
Basel 11 Default Close-out netting process
CLOSED ] Litigation 2 1 Py Partially repaid +
LITIGATION I written off
Basel I Default
Close-out netting process
Basel I Default
NON CLOSED | Litigationd | Entirely repaid
LITIGATION I T or written of ?
Basel II Default
>
End of the Time
observation period

°* Analysis axes
- Market : Individuals, Professionals
- Product type : Mortgages, Personal Loans, Revolving

Eurobanking 2009 - LGD Backtesting Methodology
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2 - LGD calculation methodology
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Method of calculation
* Loss Given Default

- For each contract in closed litigation status

LGD

contract ~

BIl default

t=0

(arrears, —recovery,) + Z discounted (arrears, — recovery, + costs)

end of default

t=BIl default

EAD

- For each category of exposure

= Average of LGD_, ;... Weighted by EAD

Eurobanking 2009 - LGD Backtesting Methodology
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2 - LGD calculation methodology

Method of calculation
®* Necessity to know the whole Exposure at Default

In case of In case of « »

(DDT)
1 | ! ]

EAD estimated by application of a
EAD available in the database ratio to the amount due at the
beginning of default

* Necessity to identify the DDT
- Written off ——

- Other contracts
Beginning of default

Amount past-due . Threshold <

Eurobanking 2009 - LGD Backtesting Methodology 27
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2 — Backtesting Methodology

Parameters update and stability analysis
* LGD update

R

LGD

2007 2008 T-Test
Mortgages 23,8% 22,7%
Revolving 35,3% 31,4%
Personal Loans 24,2% 20,6%

= Significant decrease of the parameters

* EAD ratio update

Estimation

v' based on DDT contracts 2007 2008 | T-Test
Mortgages 19,71 20,1
v’ Ratio=— Z EAD — Revolving 6,38 7,0
N por'contacts \ Amount due at the beginning of default ) | |Personal Loans 11,32 15,7

Eurobanking 2009 - LGD Backtesting Methodology
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CREDIT G%

Representativity of estimation database

® Recovery Rate
Z Recoveries,

Defaults lasting -
more than M |:> For n < M then R = [
months EAD

° Triangle matrix on recovery rates

Time after default (months)

Default life > 2 3 4 5 36 37 38 39 40 A 42 43 44

1 months 1,0%
2 months 0,8% | 1,6%

3 months 0,8% | 1,4% | 2,7%

4 months 0,7% | 1,3% | 2,5% | 3,3%

5 months 0,7% | 1,2% | 2,3% | 3,0% | 4,2%

36 months 0,6% | 0,8% | 1,0% | 1,2% | 1,5% 25,7%

37 months 0,6% | 0,9% | 1,1% | 1,3% | 1,6% 27,2% | 31,6%

38 months 0,7% | 0,9% | 1,0% | 1,2% | 1,5% 26,3% | 31,0% | 31,5%

39 months 0,3% | 0,5% | 0,7% | 0,9% | 1,2% 23,6% | 24,1% | 24,4% | 24,8%

40 months 0,4% | 0,5% | 0,7% | 0,9% | 1,2% 24,4% | 24,8% | 25,2% | 25,6% | 27,2%

41 months 0,3% | 0,5% | 0,7% | 0,9% | 1,2% 20,5% | 21,0% | 21,4% | 21,8% | 23,7% | 27,6%

42 months 0,3% | 0,5% | 0,7% | 1,0% | 1,3% 19,4% | 19,8% | 20,2% | 20,6% | 20,9% | 24,9% | 33,1%

43 months 0,2% | 0,3% | 0,6% | 0,7% | 0,8% 16,2% | 16,6% | 17,3% | 17,9% | 18,5% | 25,9% | 38,8% | 41,2%
44 months 0,3% | 0,3% | 0,6% | 0,8% | 0,8% 16,9% | 17,4% | 18,1% | 18,8% | 19,3% | 27,1% | 40,6% | 41,3% | 41,7%

Eurobanking 2009 - LGD Backtesting Methodology 29
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Representativity of estimation database

Estimation
—>

Closed litigation database

* Comparison between databases
- Is the average of the difference
(in absolute value) weighted by
exposure different from 0 ?

- T-test : No significant difference between
the distributions of recovery rates

= Estimation db representative of all defaults

Recovery Rate

90%

80% + -

70% +

)
Q
X

a
Q
X

N
o
X

w
Q
>

20% +

10% +

0% =

Mortgages

—a— Closed litigation

Non-closed litigation

------ H E S B g EEEEEEEESEEN
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2 — Backtesting Methodology

Comparison to Basel 2 data warehouse

* Basel 2 data warehouse
- Not enough historical data : defaults only since january 2007
- Will become the estimation database for all Basel 2 parameters

* EAD Percentile on whole databases
- Historical accounting data limited to defaults since january 2007

Mortgage
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450000 1 — = — = - ——m—m e m e m
400000 1 — = — = — mmmmm e m e m e —
350000 f — — =~ — — mm o m e m g
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200000 F ——— - - - - - - - - mmm R
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0000 {- — — — = ————————————————— - —
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0is-sm-aa-aeesd®™" 00000000

— T T
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% contracts
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2 — Backtesting Methodology

g CREDIT GW)

Comparison to Basel 2 data warehouse

e EAD Percentile on whole databases

= EAD coherent between estimation db and Basel 2 db

Eurobanking 2009 - LGD Backtesting Methodology




g CREDIT GW)

AGRICOLE 5.A.

2 — Backtesting Methodology

Comparison to Basel 2 data warehouse

* Merge between B2 and accounting databases
- No complete coherence on contracts Id (contract number)
- Only litigation status in accounting db

Year of default Accounting database
- 1983
2007 700000 e
7777
LSS LSS LSS SIS S LSS SIS SSSSSS S
2008 s

= ~60% of contracts in estimation db merged with B2
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2 — Backtesting Methodology

Comparison B2/estimation database (on merged contracts)

° DDT identifying

. . %

- Coherence between DDT available in B2 db (yirieages 1%
and DDT identified in estimation db Revolving 78%
Personal Loans 69%

TOTAL 72 %

* Average EAD

EAD
Mean Median
EAD EAD EAD EAD T-Test
Basel 2 |estimated| Basel 2 |estimated| mean and median
Mortgages 78945 | 75256 | 49547 | 41592
Revolving 2 049 1 807 1626 1495
Personal Loans 6476 7370 3997 4441

= Mortgages : no significant difference

Revolving : EAD under estimated
Personal loans : EAD over estimated with estimation database
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2 — Backtesting Methodology

Comparison B2/estimation database (on merged contracts)
* EAD distribution on mortgages

20% - Distribution of mortgages EAD in both databases
18% 1 Basel 2 db

16% | Estimation db

14% - Kolmogorov-Smirnov

12% - Test

8%7 l

6% -

% contracts
[E=N
Q
Y

4% -

2% -

0%

0 20 30 40 50 60 70 80 90 100 10 120 130 140 150 160 170 180 190 200 210 220 230 240 250
EAD (thousands of euros)
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2 — Backtesting Methodology

Comparison B2/estimation database (on merged contracts)
e EAD distribution on revolving
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16% -

14% -

12% -

% contracts
=
<
=

3
E3
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2 — Backtesting Methodology

Comparison B2/estimation database (on merged contracts)
* EAD distribution on personal loans
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% contracts
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> >
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(Fo
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!
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= LGD methodology reviewed because of the differences
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2 — Extension

Estimation methodology

®* Evolution
- DDT identifying for contracts not written off

All default long All default long

Description of

accounting
operations
Variation
| betweentwo |— Threshold :
following arrears | -

Amount
past-due

- EAD ratio calculated by year

* Perspective
= use of information available in Basel 2 data warehouse
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3 - Conclusion

Backtesting specificity
* LGD score or LGD calculation ?
* Constraint of long-time series of historical LGD data

* Constraint of databases
- Accounting db : deep historical data without all useful information
- Basel 2 data warehouse : recent db with all required information

Backtesting learning
* LGD BT is new with some of the tests still evolving
* Take into account some basic analyses using the most recent data
* More data become available over time : annual reestimation of LGD
* Significant evolution of the parameters
=» Enhancement of the methodologies
- Investigate new LGD risk drivers (LGD score)

- New close-out netting process identification (LGD calculation)
- Finer EAD estimation (LGD calculation)
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Contact

Thank you for your attention

E-mail : sylvain.poeta@credit-agricole-sa.fr
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