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Indirect LGD model development

LGD is calculated on accounts that are in default where default is assigned according to the Basel
default definition.

The loss given default is calculated as LGD; 4 = E(Li";/Ad;fault) , Where d is the number of months
i,0
account i is in default. The expected loss amount for a defaulted account is E(L; ;/default) and

the exposure at the default is EAD; ;.

The expected value of the loss amount can be written as the sum product of the loss amount
components and the probability components and loss given default as

LGD _ E(Li_d/default) _ Li,dlwxpi,d(W) +Li'd|CXPi’d(C) +Li’d|ICXPi’d(IC)
Ld — EAD; , - EAD; , '

The loss severity component and the probability components are modelled separately, this is
known as the indirect approach.
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Indirect LGD model development: Probability model

The aim of the probability model is to estimate P; ;(W,), P; 4(C.) and P; 4(IC,).

Leow & Mues (2012:193) made use of logistic regression to model probabilities. Survival analysis
instead of logistic regression will be described and used to predict the probability component.

A Survival curve S(d), is defined as the probability that an account that is in default at time d
remains in default until the end of the workout period, T.

An account can exit the default state by either writing-off, curing or by remaining incomplete.

Cure (eg.. by paying off outstanding arrears and returning to the non-default book) or
Write-off

Remain incomplete at the end of the workout period (did not exit the default state after a set period of time
i.e. cure or loss event did not occur).
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Indirect LGD model development: Probability model

The two survival curves SV (d) and S¢(d) above can be estimated for the entire population or can
be estimated at an individual level. The cox proportional hazards model is used to model these

survival curves for individuals.

The Kaplan—Meier estimate is the empirical survival curve estimated from the data.
Kaplan Meier estimator of the survival curve and is represented graphically:

Survival Curve: Loss Survival Curve: Cure

probability
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Indirect LGD model development: Probability model

The cox proportional hazards model is used to model these survival curves for individuals.
The general form of the Cox model can be written as,

S(d) = [So(@)]e> ™

So(d) is called the Baseline survival function whilst the second of these is the exponential expression to the linear sum of the
covariates.

Dummy variables are produced for each of the covariates, X;, where i is the number of covariates in the model.

The baseline survival curve, Sy(d), is estimate by selecting the population where all the dummy variables are equal to their
baseline groups and calculating the Kaplan—Meier estimate for this population.

The Kaplan—Meier estimate is the empirical survival curve estimated from the data.
If the values of an individual's covariates valuezfgllls outside the dummy variables baseline group, the baseline survival curve,
So(d), will be adjusted, [So(d)]e™ ™",

to yield a survival curve, S(d), that is the Kaplan—Meier estimate for the population equal to the individuals new covariate
values.
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Indirect LGD model development: Probability model

The two survival curves SV (d) and S¢(d) is combined by applying the cumulative incidence
function to produce the three probabilities P; 5 (W), P; 4(C.) and P; 4(IC,).

Rodriguez (2012:2) states that the cumulative incidence for a failure of type j and distinct
failure times 0 < d() < - <d <is estimated as

A ml
Ij(d)=21d()<d5 (d(l)) —

where m;; is the number of events of type j at time d;,n; is the total number of observations
at risk at time d;), S(d )) is the Kaplan—Meier estimator of survival to time d;y. The Kaplan-
Meier estimate is emplrlcal value of the survival curve calculated from the data. The sum of all

cumulative incidences has the feature that it equals the complement of the overall Kaplan—
Meier estimate of survival considering failures of any kind,

i 5i(d) =1-$ ().

The cumulative incidence function is applied to SW(d) and S€(d) and the sum taken to
produce the three probabilities P; ; (W, ), P; 4(C,) and P; 4(IC,).
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Indirect LGD model development: Probability model

A loss will be incurred when the Haircut,ﬁd, exceeds
the loan to value at default point, LTV,

Now: time d
LTVO _ outstanding loan amount,
Vo
- net proceeds
4 = valuation of the property

— Shortfall
Each cashflow component of the net proceeds
calculation is summarised in the schematic below:

Discount effe

Outstanding
loanamount Netproceeds

sale proceeds
+ cash recoveries
+ post-write-off
Net proceeds recoveries
(discount to time d) - direct expenses

L; 4|W = E(shortfall percentage|W) X V,

outstanding loan amount P
=F ( gV 9 V_d |W) X Vd discount net proceeds
o d

= E(LTVy — hy|W) x V,

= [PV p(W)(LTV, — g )dh

where p(.) denotes the probability density function of the
distribution for h.
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Questions?

NOORDWES-UNIVERSITEIT
POTCHEFSTROOMKAMPUS

Centre for BMI NORTH-WEST UNIVERSITY
Senteramo ya DI l U YUNIBESITI YA BOKONE-BOPHIRIMA

Sentrum vir BWI




References

Leow, M. & Mues, C. (2012). Predicting loss given
default (LGD) for residential mortgage loans: A two-
stage model and empirical evidence for UK bank data.
International Journal of forecasting (2012) 28, 183-195.

Rodriguez, G. (2007). Generalized Linear Models.
Princeton university.

NOORDWES-UNIVERSITEIT
POTCHEFSTROOMKAMPUS

' ' ' Centre for BMI NORTH-WEST UNIVERSITY
—= Senteramo ya DI l U YUNIBESITI YA BOKONE-BOPHIRIMA

i
LR

Sentrum vir BWI



	Estimation technique for deriving the Basel LGD estimate on a retail bank mortgage portfolio
	Indirect LGD model development 
	Indirect LGD model development: Probability model
	Indirect LGD model development: Probability model
	Indirect LGD model development: Probability model
	Indirect LGD model development: Probability model
	Indirect LGD model development: Probability model
	Slide Number 8
	References

