Chapter 19
Estimating Parameter Values for
Single Facilities




Introduction

o Three important parameters needed to be
estimated:

= The probability of default (PD)
= The loss in the event of default (LIED)
= The exposure at default (EAD)

o Example of calculating EL and UL for a loan
o Information (data) requirements




Estimating the Probability of Default

1. Expert Credit Grading

= Three Steps
First: =_3 buckets (&t grades)

Second: #-% = 4 %5 7] & fEbuckets? (& FlEgeh— )

¢ For large loans, banks often rely on the expert opinion, which
may be from the credit-rating staff or the rating agency

(Expert system is a database of rules and questions that tries to
mirror the credit expert’s decision process)

o For large-volume, but small loans, the decision mainly depends
on quantitative data

Third: & fr2 745 &= @buckets® #73 % = T 5
LA
= Ratings used by Standard & Poor’s, Fitch, and
Moody’s (p.270 Tablel9-1)
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2. Quantitative Scores Based on Customer Data

= [he quantitative rating models are often called
scorecards because they produce a score based

on the given information (p.272 Table 19-2 and
19-3)
-%*%ﬁﬁéﬁ%ﬁﬁa‘%ﬁ@ﬁ%ﬁ%
HI%’};_E,I?E’ lﬁ_’]{’%\' 7, SN /'%L"z‘;i;”ﬁ‘;" E]J'—’Illp
LIED
R Ea AL TR EE TEA GRS RV A
¥ OB R A



Two common approaches

1. Discriminant Analysis (% 7% ¢ L2 82 7 € LA o
7)
+ Altman’s Z Score (working capital, retained earnings, EBIT,

market value of equity, and sales) (Z<1.81 » % ¥ i BL &
2>2.99 > 7 ¢ B2 ) (p.273~274)

Z=12X,+14X,+3.3X,+0.6X,+1.0X,
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2. Logistic Regression (2 4 #-score£? gL & 4% & 1@ )
(p.274~275 maximum likelihood estimation MLE)
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Testing Quantitative Scorecards

+ Power Curve

o %2 T4 5 A BIRG: the model set (5 3+ 4-#k)
2 the test set (Eéé RO eI R A 2 )

o Sorting the customers according to their scores (3% ¢ ™
F1%)

o Constructing a graph with the percentage of all the sorted
customers on the x-axis and the percentage of all the
defaults on the y-axis
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B &,u] F 1 (p.277 Figure 19-3)



3. Equity-Based Credit Scoring (simplified KMV)
" Y8 A=E+D>2L E~N(E,0.) Pl A<D E<0
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= The value E /o, is called the critical value of the
distance to default (p.279 Table 19-4) (& /1 &, &
0k EF Iognormalm Z-normal 4 fe)
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4. Cash-Flow Simulation

= Project finance Is used for large projects, where a
project company Is established and raises funds iIn
the form of debt or equity.

= Because the operations of the project company are
so well defined, It is possible to build a cash-flow
model that predicts the company’s profits under
different scenarios

= The structure of the cash-flow model is illustrated
In Figure 19-5. The simulation can be used to not
only give the PD, but also the EAD, LIED, and the
net present value of losses

= An oil-refinery example (p.280~281)



Estimating the Exposure at Default

e For loans

= [he exposure amount Is set by the amortization
rate

= [he exposure Is assumed to be fixed for each year
and equal to the average outstanding for the year

o For derivatives (by simulation in Chl7)
o For credit lines (p.283 Table 19-5)
s EAD=L(E+(1-E)e,)

(e4 Is the additional use of the normally unused line at the
time of default)



Estimating the Loss in the Event of Default

o For illiquid securities, ex. loans

EAD — Recovery$ + Admin$
EAD

LIED = ~1— Recovery%

o For liquid securities, ex. bonds

Value Before - Value After
Value Before

LIED =
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Estimating the Loss in the Event of Default

o The standard deviation of LIED (2 collateral,
structuref-industry 3 B ) Is required to
estimate the UL

6o ~ AX O = AXVLIED~ LIED’ = AxyVR—R

* A Is derived by comparing the actual standard deviation with
the worst case

* “rif worst case ¢ Jp e g LA - w2 o RILIED=100% -
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* 42 {7 ehloan 2. recovery ratesn4 fiz 5% » p.285 Figure 19-
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Example of Calculating EL and UL

o Consider a 1-year line of credit of $100 million
to a BBB-rated public utility, with a 40%
utilization

m P.279 Table 19-4, PD=0.22%

s P.283 Table 19-5, addition exposure at
default=65%

= P.287 Table 19-8, R = 70%, o, =19%

o Calculate EL and UL if changes in exposure
and severity are uncorrelated (p.288~289)

o Summary of calculation (p.289 Table 19-9)

o Calculate EL and UL for different credit rating
( p.290 Table 19-10) E



Information Requirements

o Three types of information must be collected:

1. Information on the customer and facility at the
time the loan was granted (Table 19-2, 19-3)

2. Information on the results of the models used to
approve the facility (ex. Credit rating, predicted
exposure at default, predicted loss in the event of
default) (for back testing)

3. Information on later default behavior (p. 291
Table 19-11)
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