Chapter 18
Risk Measurement for a Single Facility




Introduction

o To quantify credit risk, It is wished to

= Obtain the probability distribution of the losses
from a credit portfolio

s Measure the contribution of each loan to the
portfolio loss

o In this chapter, quantifying the risk for
Individual facilities 1s considered
= One-year default case
= Downgrades considered
=_Multiple-year case



Determining Losses Due to Default

e Define
m EXxposure at Default (EAD) = E

Loss In the Event of Default (LIED) =S
Probability of Default (PD) = P

Default Indicator Variable = |

L=1xSxE
SxE If default
0 o/w



e - mEX¥SHA - & P A constant
EL=L=P(SxE)+(@1-P)0)=PxExS
UL = P(ExS —L)? + (1— P)(0—L)?
= (P — P?)E?S?
UL=+P—-P2xExS

* A Bernoulli variable can only equal one or zero and the
variance of a Bernoulli variable is P(1-P)




e FS&2EZtconstant > ¥ H & 3 4p M L
EL=L=) p(I)”ISE or (S, E | 1)dEdS
|=0,1

:P”SE or(S,E |1 =1)dEdS
SE

= P(§E + GéE)

* I 3 h — ’ﬁ:ﬁ”i*l'"” ’ K/Zrtj d ﬁ%’ﬁ{?ié%"ﬁ{ﬁ?—li;j ’

7 — J8 covariance



Zp(I)H(ISE L)? pr(S,E | 1)dEdS

1=0,1

[Z p(I)”(ISE) pr (S, E | I)dEde

1=0,1

)
-[2LY” p(I)H(ISE) or (S, E | I)dEdS]

\ 1=0,1

+ Zp(l)H pr (s, EII)dEdS]

1=0,1

( p(I)”(ISE) pr (S, E|I)dEdS)

SE) pr(S,E |1 =1)dEdS -



m If S, E IS uncorrelated

UL? = P[ [(SE)? pr(S) pr(E)dEdS ~L
=P[s? pr(s)ds [E? pr(E)dE-L’

=P(c} +§2)(O'é +E2)—(P§E)2

=(P- P2)§2E2 + P(GZEZ +02§2 +0202)
S E SYE
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Determining Losses Due to Both Default and

Downgrades

& B 5 Jg 0 default » 72 % g credit migration
B8 gL & pF 3 g default®? downgrades® &k £
A g B4 g 7 default¥2 downgradesshEL
g UL

e Credit rating (p.270 Table 19-1) and Credit migration
(p.267 Table 18-Al and p.259 Table 18-1)

o # - BBBratingz_loan > & £%$100 > 3& 3|# - =%
B &~ 0 £ X =z prob. matrix of credit migration i
o B — & (s aELE UL (p.260~p.262)

EL=) PRl

UL = \/Z P, (L — EL)?

[




o 't i I ¥ mdefault=nEL¥2 UL

EL=P, L,

UL =+/P, (L, —EL)’ + (1— P,)(0—EL)? =+/P, —P.L,

*F REL € & e pF ¥ g default downgradessEL > % 5 » e
UL%‘P;I' 7 %50 FlE UL F AR B or i 2

e %% JalLp2tconstant > P& * g K- B ELE
UL » L $2 4z prob. matrix of credit migration R HdR
- & {4 ¥ g encredit rating 0 4o % & T 7 defaultrz ¢t
rating - B Lgefit B £ Table 18.3— 4 » 2 & H_
default > P"g# A 2 L



Determining Default Probabilities Over Multiple
Years

B /:Ei 7 & Hp ichloan 0 T Iz fé & Hp Z2_credit
mlgratlon (p.262~p.266)

= Cumulative probability of default : 0 ~ TeL £ #% = (p.265
Figure 18-1 and Table 18-5)

= Marginal probability of default : T-1 ~ Tt & # &

I:)D,M arginal, T I:)D ,CumulativeT I:)D,CumulativeT—l

= Conditional probability of default : (p.266 Figure 18-2)
P

P __ " D,CumulativeT I:)D,CumulativeT—l
D,Conditiond, T ~— 1 P
D,CumulativeT -1

I:)D,M arginal, T

1- I:)D,CumulativeT—l
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= For a single-A rated bond, the probability of default in the
first year Is 4 basis points. The probability of defaulting by
the end of the second year is given as follows:

PD,2 = Z Pe PDlG
G

— PAAAPD|AAA + PAAPD|AA + PA PD|A

+ Pags PD|BBB + Pag PD|BB + P PD|B

+ Pecc PD|CCC + Py PD|D

=0.07%x0% +2.25% % 0.01% + 91.76% x 0.04%
+5.19% % 0.22% + 0.49% x 0.98% + 0.2% x 5.3%

+0.01% x 21.94% + 0.04% x100%
— 011% 11



= This is painful to do with the above algebra, but is easy to
do with matrix multiplication if we treat the migration
matrix (M) as a state transition matrix.

= Define G to be a vector giving the probability of being in
each grade and follow the above example, then

G_,=/0 01000 0 of
and

G =MG,

G, =MG,;=MMG_, =M°G,

G_y=M NGTzO
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