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Abstract:

It would be recalled that Basel III was issued by Basel Committee on Banking
Supervision (BCBS) as a comprehensive response to the global Credit Crisis.
Stressing Risk Parameters especially Probability of Default (PD) and Loss Given
Default (LGD) is just like improving Basel II and III accords and by extension
the entire Credit Risk Management Profession.

Also, the existing Capital Requirements and Credit Rating Models based on the
available literature failed to incorporate the probability of unforeseen adverse
future events, that is the low — probability, high — impact events or typical black
swans.

However, Jamilu (2015) in his paper entitled: Banking and Economic Advanced
Stressed Probability of Default Models, attempted to incorporate fat — tailed
effects in Logit and Probit Models by stressing and incorporated ONLY the
probability distribution of the underlying stock returns (Log — Logistic 3P) and
U.S. fundamental macroeconomic indicators.

In this paper, the Author proposed additional fat - tailed effects prediction
models reference to existing BLACK - SCHOLES, KMV - MERTON and
NAIVE KMV - MERTON Models for calculating Default Probabilities and
Recovery Rates.

Finally, the New Advanced Stressed Capital Requirements and Credit Rating
Models were found efficiently working and have the ability to accurately traces
the typical trajectories of the past and future economic and financial crises
(Black Swans) reference to the Capital Requirements and Credit Rating Models
otherwise make the models more sophisticated and extraordinary than the
existing once.

Keywords: Contractional - Expansional, Black — Scholes, KMV - Merton, Naive
KMV - Merton, Black Swan, Jameel.

INTRODUCTION:

Nassim N. Taleb (2011), emphases in most of his papers,
the effects of Low - Probability, High - impact Events and
incompleteness of prediction models to accurately
capture Financial and Economic crises or chaotic situations
in the other fields of knowledge. Nassim N Taleb is the one
of the leading actors in the financial markets to propagate
the inclusion of “fat - tail effects” in the modeling of credit
risk prediction models. This is of course gave birth to his
popular “Black Swan Idea or Theory”. He seriously
criticizes the assumption of Normality in the most of the
currently useful Banking and Economic models and in the
same vein, the Black Box assumptions of other probability
distributions in the modeling process of financial models.

However, In this paper, in an attempt to predict Black
Swan Events, the Author proposed additional Advanced
Stressed models reference existing popular Black Scholes,
KMV - Merton and Naive KMV - Merton Models for
calculating Probabilities of Default and Recovery Rates,

Capital Requirements and Credit Rating Models which
incorporated fat - tailed effects of the underlying Research
Company Stock Returns Probability Distribution.

Also, the Author used the data of Chevron Corporation
obtained from yahoo finance and Economic Research in the
case of U.S. Fundamental Macroeconomic Indicators.
MATERIAL AND METHODS
The methodology adopted in this research work is to
consider the traditional Black Scholes, KMV - Merton and
Naive KMV - Merton Models for calculating Probabilities
of Default and Recovery Rates, Capital Requirements and
Credit Rating Models and to develop new advanced
stressed extended versions that have the ability to capture
Low - Probability, High - Impact events popularly known
as Black Swans.

The IDEA was basically on how to Contractionally and
Expansionally Stress Black - Scholes - Merton Options
Pricing Model using the respectively Geometric Volatility
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o , and Geometric Return x, of the Arithmetic Means of

the Underlying Asset Return and Returns of the explained
(Independent) variables as well as the Best Fitted Fat —

85, (Contrsctimel) |

The Author considers the U.S. Fundamental
Macroeconomic Indicators (Independent Variables),
since Chevron Corporation (CVX) was listed in the
platform of New York Stock Exchange (NYSE). These
include: (a) The Monthly Stock Returns of the Chevron
Corporation (b) The U.S. GDP (c) The U.S. Inflation Rate
(d) The U.S. Prime Rate (e) The U.S. unemployment Rate
(f) The U.S. USD/GBP Exchange Rate (g) The U.S. House
Price (h) The U.S. Oil Price (i) The U.S. Gold Price.
Proposed Jameel’s Models VII:

The proposed models considering Black - Scholes -
Merton (1973) Default Probability Model are given by:
TYPEAipp, o us)s ) TYPE

eeeee T O, f(X’/uCnmpany’GCompany

B:PDSlressed =0 <_'uA‘] ) + f (X"ucompany'o-Cumpany’é)

Proposed Jameel’s Models VIII:
The proposed models considering Merton (1974) Recovery
Rate Model are given by:

Tailed Effects Probability Distribution of the Underlying
Asset Return as shown below:

RS o Exponsioest)

TYPEA A —p,.d,) >
RR ¢, oseq =—exp(u, T) p )i o, f(x,;thpa" O company 5)
—u,.d,
TYPEB D o nn o)
L — :FGXP(ﬂVT)m(j’A‘dz)i (% s+ co )
TYPE C Ca) ,
RRae = renp (s, T) (CRZBS— —
TYPED R, = 2> ALV
eeeeeee e T) T T (Bt O €)
0 (_dl)
Where, RR = —exp (u,T)
(-d,)
2

( A, O'V2 h
In—+pu, ——T
L

2
d, = and d,=d, -0, T
1 o, \/T_ 2
Proposed Jameel’s Models IX:

The proposed models considering KMV - Merton Default
Probability Model are given by:

TYPE A.Psz eeeee ¢ = d)(fluA'DD) * T f(X'ﬂcumpany’acompany"f)’
TYPE B: PDyses = P (=4, -DD) £ F (X, digominy s T company €
TYPEC:pp, -0 (=DD) = o, 1 (Xttgm oy )

TYPED:pp =0 (=DD) = 1 (Xtgommmy: TcomunsE)

Where, the Distance to Default can be calculated as:

|n{%]+(y70.5oj)T

o, ~NT

Where 4 is an estimate of the expected annual return of

DD =

firm’s assets. The corresponding implied Probability of
Default, sometimes called Expected Default Frequency (or
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EDF) is given by:

VvV 2
In| — +(/170.50v)T

o, NT

5 3
| |
I |
| |
l )
and 7KMV =@ (-DD)

Existing Model (Naive KMV - Merton Alternative)
Proposed Jameel’s Models X:
The proposed models considering Naive KMV - Merton

Default Probability Model are given by:

TYPE Atpp 0 (-u,.NaiveDD) £ 0, 1 (X tiepn Ocompuny i)
TYPE B: PD.\eeees =®(-u,.NaiveDD) = f (x,ympany,ampw,g)
TYPE C:PDsmmd =® (-NaiveDD) £ o, f (X, ey Ccompany £ )
TYPE D: PD ey = @ (~NaiveDD) £ (X, uany T company £ )

Where, the Distance to Default can be calculated as:
\%
In (j-&—(/j - 0.50'\/2)T

F
o, T

Where , is an estimate of the expected annual return of

DD =

firm’s assets.The corresponding implied Probability of
Default, sometimes called Expected Default Frequency (or
EDF) is given by:

( V) )
| FJ+(,U—0.56V2)T |
| | and

o, T |
)

with the substitutions that the
firm’ debt is

Naive o, =0.05+0.250, and Naive x =r,_

(
"

7KMV =@

|

L
7KMV = ® (-DD)
volatility =~ of  each given  by:
1
By allowing Naive estimate of , to depends on past
returns, we incorporate the same information. The Naive

Distance to Default is given by:

In l—@—l +(r,_,—0.5Naives)T
L F ]
Naive o, \/T_

.Naive Probability estimate is given by:

Naive DD =

7 yave = @ (—Naive DD)

PROPOSED MODELS ON STRESSED MIGRATION
MATRICES

Under Credit Risk, an accurate computation of

probabilities entries of Transition Matrices is very
necessary, since they contain vital information about the
migration probabilities of the debtors moving from one
credit class to another or probability to stay in the actual
creditworthiness class within a certain observation period.
M. Beitz and M. Ehrhardt (2010) stated that “In average
transition matrices, the probability to migrate in better
creditworthiness classes are too pessimistically in times of

these
overestimated in times of economic recessions”.

Forest, Belkin and Suchower (1998), developed One-
Parameter Representation method for calculating average
transition matrices, however, Beitz and M. Ehrhardt (2010)
criticized and argue that the methodology lack hope at the

economic recoveries, while probabilities are

times of economic recoveries and overestimates
probabilities at the times of economic recessions.

Beitz and M. Ehrhardt (2010) proposed a new modified
One-Parameter Representation version of Forest, Belkin
and Suchower (1998) that is more stable and sensitive to
both economic recoveries and recessions. They claimed
their

following qualities to quote them precisely:

One-Parameter Representation possessed the

¢ Lower expenditure for data mining: Instead of a
whole history of transition matrices, only an
average and a single year transition matrix is
needed to estimate the parameter p .

e Less computing time: The computing time

decreases considerably because, only one least

square estimation is needed to estimate the

parameter x, and o, .

e Better approximation: An additional degree of
freedom decreases the sum of the errors. Hence, a
better approximation of the single year transition
matrix is possible.

Thought both the Beitz and M. Ehrhardt (2010) and Forest,
Belkin  and (1998)
Representation methods advantages did not categorically
mention FAT -TAILED EFFECTS incorporation into the
good qualities of their methodologies, nevertheless,

Suchower One-Parameter

something tangible has been done and contributed to the
existing knowledge (thanks to their One-Parameter
Representations).

The only problem I can see vividly from both Beitz and M.
Ehrhardt (2010) and Forest, Belkin and Suchower (1998)
One-Parameter Representation methods is the FAILURE
to incorporate FAT -TAILED EFFECTS, hence the
NORMALITY assumptions.
these methods can be IMPROVED by
incorporating components that takes care of FAT -
TAILED EFFECTS in them so as to categorically capture
BLACK SWAN EVENTS (the recoveries and recessions
periods or the low — probability, high — impact events). This

However,

can be done wusing Jameel’s Contractional and
Expansional Stress Methods by considering the existing
methods one by one as follows:

Existing Models (Forest, Belkin and Suchower One-
Parameter Representation Method):

Forest, Belkin and Suchower (1998) describe yield as a sum

of a systematic and for a debtor’s specific component:
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= \1-p7%Y +\rz
Y describes the debtors’
describes the systematic, the economic influenced, part of

the yield of a debtor and p denotes a weighting factor of

specific component and Z

both components and a measure for the correlation
between the yield X and the systematic component Z. While
the specific component of a debtor varies within one year,
the economic component Z is a, within one year, stable
quantity.

Z (t) describes the value of the systematic component of

the year t. During an economic recovery Z (t) takes

positive values. Contrary, negative Z-values results from
times of economic recessions. As standard normal random
variable, Z has the mathematical expectation value zero.
Thus the economic situation has in average no influence on
the yields of the debtors.

Following the CreditMetricsTM approach, the density of
the standard normal deviation is, for every initial rating,
thresholds  x, ;. These

thresholds were estimated by means of the probability of

partitioned into transition
the transition matrices as follows:

X default — @ ( P defaurt )

Xiccec = D 71( Pi detauie ¥ Piccc )

Xicc ®71(pi,ccc + pi,cc)

Where,
chosen such that the cyclical one-year-old migration

@ ' is the standard normal deviation. Z(t) must be

probabilities p(t) are well approximated by:

They solve the above problem by using a modified least
square method and obtained the following transition

probability P (i, j,Z (t)) of the year t is, for every initial

rating i and final rating j , given by:

raiof )

Proposed Jameel’s Models XI

Recall that following the CreditMetricsTM approach, the
density of the standard normal deviation is, for every initial
These

thresholds were estimated by means of the probability of

rating, partitioned into transition thresholds x, ;.

the transition matrices as follows:

(x,-pz (1)
e

i _'\/;Z (t)\
N

a1
X gefauir — P ( p'.default)
—a
Xicce — P ( P deravic ¥ Piccc )
Xice = P ( Picce + P, cc)

be respectively the Geometric Mean and

Volatility of Arithmetic Means and Volatilities of the
Research  Country’s

Let x, and o,

Fundamental Macroeconomic

Indicators plus the Stock Return of the Company under
consideration.
Let F O Hcompany+  cmpany € ) be a Log - Logistic (3P) or
any other BEST FITTED FAT - TAILED EFFECTS
probability distribution of the Research Company Stock
Return then applying Jameel’s Contractional and
Expansional Stress Methods on these thresholds, we
obtained the following:

Forest,Belkin and Suchower Method :
-1
X default = @ (pi,defaull)

=0 (Xi,defauh )

pi,default

Equivalent Jameel's Methods:

pi,default(Slressed) =0 ('UA X Xl‘default)i GAf (X"ucompany’gcompany‘g)
( Gcompany‘g)

pi,defaun Stressed ) = (deefault)_ o f( ﬂcompany'gcumpany"f)
(

O-company ! g)

pi,default Stressed ) =0 |de1au|l)

f (X’ 'ucompany’

S

=d(x

pi,default Stressed ) |de1au|l) (X lucompany’

Forest,Belkin and Method :

1
Xicce =@ ( Pigetaure T Piccc )

Pigetaut T Picce = \x (Xi,CCC )

Equivalent Jameel's Methods:
o—wmpany'g)
O_wmpany’f)
% company £ )
O_company'é)

P gerauttstressedy T Picec (stressed) = D (4, x xu‘ccc) t O-Af (x"ucompany'

P gerautt(stresseay T Picec (stressea) = D (g, x Xu,ccc) + f (X"ucumpany’

p idefault(Stressed)

(

(
 Prccesumsssy = @ (Xicee ) £ 0 (X Hagnpany s

(

pi,defaul((Slressed) + pi‘CCC(Slressed)

+ —
|CCC (Stressed ) /UA X Xi‘CCC ) - JA f (X"ucompany’o-company‘g) pi,delau\l(stressed)]l

pl CCC (Stressed ) i,ccc ) - UA f ( X, /ucumpany ! O-wmpany ! é: ) - pLdeYaull(Siressed)

[p

| (

j i.ccC (Stressed) @ (#A x Xu‘ccc) t f (X"uccmpany’gcompany’é)_ pi‘default(stressed)
=

| (

|

[P (

i,CcCC (Stressed ) f ( X, Heompany ' @ company ’ 4 ) - P default (Stressed )
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Forest,Belkin and Suchower Method :
-1

Xice = @ (pi.CCC + pi,cc)

=(1>(x

pi,defaull + pi,CCC i,CCC)

Equivalent Jameel's Methods :

O_company’é)
* Picc(suessea) = P (’”A x X,cc) tf (X'/‘company'owmpanv’é)
=0 (Xl,CC) to,f (X,ymmpany,awmpa"y,f)

=® (Xi.CC) + f (X"ucompany’o-company‘é)

pi‘CCC(Slressed) + pi‘CC(Stressed) =@ (‘uA x ><\‘CC ) + O-Af (X"ucompany'
pi‘CCC(Slressed)
pl‘CCC(Slressed) + pl‘CC(S(ressed)

pi‘CCC (Stressed ) + pi‘CC (Stressed )

‘(p cc (stresse u):d)(:“AXx..cc)i JAf(x'”company'ocompany"f)7 Picce (stresse u)]l
Picc (stresse u):(b(:“AXx..cc)i f(x’lucumpany’acumpany";)7 Piccc (stressed)
=
} Picc (swesseay = P (Xu.cc) to,f (X'ﬂcompany'acompany"f)_ Piccc (stressed) |
|
t Picc (stresse d4) = @ (Xi.cc) = f (X"ucompany'o-company'é)_ Piccc (stresse d) J

Such that the transition probability P (i, iz (t)) of the

year t is, for every initial rating i and final rating j , given
by:

Forest,Belkin and Suchower Method :

(x,, — Z )
(1.2 ()= 0| =2 jz (t)J‘

Equivalent Jameel's Methods :

NENENI0)
T

TYPE A:

Iz (T ez )]
B A
TYPE B*

TYPE C:

[
PIZE),, =0 ml == ol ==l £ (X Toamauny €
’ Lot ] Lo

TYPE D*:
[ Tx -z (Tx - hz D)
P(i'j’z(t))sn d:d) 'uAl i \/; ()‘ -0 ‘XH \/; ()‘ t f(x‘”comnany’gcompanv’é)
resse L 1_/7 J ‘_ 1_/7 J
TYPE E:
N ”x -
(' J Z(t))s( eeeee e L = \/_Z ‘J q)t \/_Z J - JAf(X'ﬂcnmvany'gcﬂmva'\Y'{’t)
1- p J J
TYPEF:

(Mx ~fozyD [ ( - ﬂ

P(i,j,Z(t))mmd:(D ‘Xllli\/;()‘ - - ‘ Heompany ! wmnanv’é)
Lo e )

Existing Models (M. Beitz and M. Ehrhardt One-

Parameter Representation Method)

For the sake of convenience, M. Beitz and M. Ehrhardt
(2010), regard the case, that the stock yield X, of the special
year t is normal distributed with mathematical expectation
value x4, and variance o

To determine the parameters x, and o, of the distribution
of the stock yields in a certain year t, it is necessary to

estimate the threshold values X, |

They
transition probability by means of the average transition

of the average migration

probabilities. approximate the one-year-old

probability, adjusted by x, and o as follows:

2 [XIJ+1 /l‘\ (Xi,j_'ul\
o )=0| ———— |- | —|
\ o ) U o )

The migration probability P (i, jou.o

A% 5o

. ) of a year which is

influenced by the economic situation can be derived for
every combination of initial rating i and final rating j as

follows:
P (i, jhu, o

Proposed Jameel’s Models XII

TYPE A:
AL R PR T 0
ERIyH = Hy - Hy = X\l y' @ company
eeeee S I e e
TYPE B*
_ s (T =, 1) (Tx ;= a1
P(iiunol) dzmtminwL\ \J £ 00 T (X eompany T company 1€ )
e L oo ] L oo ]

TYPE C
P(' . 2) ( ’—le&li‘ul-‘\ ( [X|J’ﬂl]\ f( f)
I' J’”lyo" Stresse = ® #A‘ V ‘ _® ”Al ‘ I i X’/JCUV“ an VGCUN any '
o P R U e}
TYPE D*:
O T a1 (1%, = w1
O e L | g LtV B LR S
TYPEE
(Tx =, T (Mx,—# N
P(I Jopy O-l)‘ EEEEE :(DL‘ ‘J7 | |J + crAf(x,u pany* & mvany"f)
L 9 | L o |
TYPEF
P( ’) of | Bumz i 1 (M) f )
Lhaeo, - * Xs M company mpany ’
S o (e

Existing Model (Robert J. Powell and David E. Allen
Model):

Robert J. Powell and David E. Allen (2009) define
conditional probability of default (CPD) as being PD on the
condition that standard deviation of asset returns exceeds
standard deviation at the 95% confidence level, i.e. the
worst 5% of asset returns. They calculate the standard
deviation of the worst 5% of daily asset returns for each
period to obtain a conditional standard deviation (CStdev).
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We then substitute CStdev into the formula used to
calculate DD, to obtain a conditional DD (CDD). CPD is
calculated by substituting DD with CDD into the CPD
formula.

|n{vj+(,u —0.50'\/2)T

CStdev, \/T_

CPD = (-CDD)

CDD = and

Jameel’s Observations:

e Thevalue of @ hasbeing chosen arbitrarily. What
if the value of « is slightly HIGHER or LOWER
than what we have chosen?

e ThecPD is assumed to be NORMALLY
distributed.

e No any FAT - TAILED EFFECTS (components)
are incorporated in the model

Proposed Jameel’s Models XIII (reference Robert J.
Powell and David E. Allen Conditional Probability of
Default):
TYPE A:

CPD

Stressed

=®(-u,CDD)+ GAf(X,,u

TYPE B:
CPD Stressed

TYPE C:
CPD

=@ (-u,CDD)x f(x,u

company ’ O-company ! 5 )

Stressed

TYPE D:
CPD

=®(-CDD)+ o, f (X,,u

company ' Gcompany ' § )

Stressed \ (_CDD)i f (X"ucompany’o-company’g)

Existing Model (reference to Basel II Asymptotic Single
Risk Factor Model):

Based on the Basel II Asymptotic Single Risk Factor (ASRF)
Model, we have the following relations in respect to Default
Probabilities:

ot f+ ! a—|
P, {2, -0 (a)) - o] S tPLNE? (@)

BT

Where PD, \{...} is the conditional default probability in

state Z, ® is the Gaussian cumulative distribution

function, p_I is the long term average probability of default
(PD) of class i (i=1,...,n)(or unconditional PD) and «
is the probability that the value Z (or below). The closer «
is to 0, the less frequent is the crisis and the greater its
severity: in the Basel IT framework, « is equal to 0.1% (this

corresponds to the regulatory confidence level of 99.9%)
which is the required confidence level to compute

company ' Ucompany ! 5 )

regulatory capital requirement under Basel II and III
frameworks.

To compute the probability of transition from rating class
i to rating class j, the above formula, expanded to every

component of the nx n (here 8x8), the transition Matrix

yield:
(D-l(p_ia+,_,+p_ij)+\/p_zt—} o

i1t

1-p

| ——— |

Jameel’s Observations:
e Considering the probability of default obtained
using Asymptotic Single Risk Factor (ASRF)
Model above, it seems the value of « is chosen
arbitrarily and even under Basel II framework «
was chosen to be 0.1% which I think there is no
definite methodology (model) used to arrived at
such value, however, what if we choose « to be
0.1% and the crisis severity is more than 0.1%? still
we cannot discard the choice of « (Thanks to

Basel II), however, the model need to be improved
e The conditional default probabilityPD,\{..}

assumed NORMALITY
e No any FAT - TAILED EFFECTS (components)

are incorporated in the model
Hence, Jameel proposed the following models in respect to
conditional default probability and probability of transition
from rating class i to rating class j :
Proposed Jameel’s Models 14 (reference to ASRF
Conditional Default Probability):

TYPE A:
[ ( 717+ g \—|
PDMZ, =0 (a -0l |(D(p') \/;(D()Htofx o
{ ( )}SA eeeee d ‘y“ h ‘ A ( Hcompany pany
L e )]
TYPEB

[ (o 1(p7)+\/;61)’1(01)ﬂ

PO =0 (@), = @ ) 2 (% By o €)
ST

TYPE C
(o (p g

PD\{Z =0 '(a :d)‘q)(pl)Jr\/;@()‘iofx

i { t ( )}sn eeeee d L 1-p J A ( ‘uCO'"pa"y' compa
TYPE D:

PDI\{Z‘=(D71(Q)}SMSSM =®L Ji (X’fucompany'acumpany

Proposed Jameel’s Models 15 (Probability of Transition
from Rating Class i to Rating Class j ):

TYPE A:

—

|{<D 1(p7m+,,.+p7”)+\/p_z ﬂ

t
L [ H7P| 7"'7PH+14 t GAf(X'#numpany’gcompany'g)
-p

JJ 8t

O u,

P\]HS\ressed) -

|
\
L
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TYPE B:
:— ‘(d)'1(p7m+...+p7)+ pZ‘H
ul(Shessed;:d)l'uA 1% \7P-51"“7Pw1‘l * f(x'#”m“"y'o“’m“”'g)
U , )
TYPE C:
(@‘(?+...+?)+ pz,)
‘ 8 i ‘|
(e “':QL — P == P 0 (X H iy O ompany )
TYPE D:
ERCRNENIY
=0 =Py - ’P, t f(X /ucompany' comp; Y’)

Existing Model (CreditMetrics and CreditRisk +
Conditional Default Probability)
The CreditMetrics Conditional Default Probability, given a
realization of the factor Z , that a counterparty’s asset
return falls below « is given by:

(o -+lpz)
P (Z ) = Lij

1-p

The CreditRisk + Conditional Default Probability, given a

realization of the factor Z , that a counterparty’s asset
return falls below « is given by:

q)(a—\/;Z\

o)

Where @ is the normal cumulative probability distribution

and o = Std Dev[P(Z)].

P(Z)=

Jameel’s Observations:
e Thevalue of « hasbeing chosen arbitrarily. What
if the value of « is slightly HIGHER or LOWER
than what we have chosen?
e The default

assumed NORMALITY
e No any FAT - TAILED EFFECTS (components)
are incorporated in the model

conditional probability P (2 )

Proposed Jameel’s Models 16 (reference to

CreditMetrics):

TYPE A:

P(2), d:dwrufiﬂ\iaAf(x,umw,ampany,:)
S N

TYPE B:

P (Z )Stressed =0 company ' O—Cumpany ' § )

[ (- V1
U, j |if(X,y
] t=r ]

TYPE C:

((z — ,\/p_Z \\
P (Z )Stressed ® 1— P J + O-Af (X’fucompany’o-company‘é:)
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TYPE D:

(a—\/;Z\
1-p

P (Z )Stressed = CDL J + f (X"ucompany’o-company’é:)

Proposed Jameel’s Models 17 (reference to CreditRisk +):
TYPE A:

[ (e - oz )]
P(Z)eressed :(I)‘[uAta J; J‘i O_Af (X"ucnmpany‘o-companY’{’E)
L t=o )]
TYPEB
[ (g -z
P(Z) g ense d:®|ﬂAL Joz L% F (X0 Meompany * T company )
L 1= )]
TYPE C:
(a—\/:z\
P(Z)g"essed :(D 1—6 Ji O-Af (X’ﬂcompany’acompanylg)
TYPE D:
(af\/;Z\
P (Z )Stressed =@

J t f (X‘ H company ' @ company * 5)
l1-0

Existing Models (Through - the - Cycle and Point - in -
Time PDs):

Recall that for calculation of Capital buffer against
Unexpected losses, the Through - the — Cycle (TTC) PD
(unconditional of the states of economic cycle, PD) should
be used in the RWA formulas.

We can calculate an Obligor’s TTC PD in the case of 100%

PIT Rating model as follows:

TTC -PD, =0 [a\/;Znow + Vl_azp q)il(PDi'“ )}

Assuming « % (not 100% ) PTT PD rating model which

means that part of economy effect is already averaged in
rating model PD. For the limiting cases alpha = 0 or alpha
=1, we have TTC and PIT PD model similar to 100% PIT

PD model.
(- o2)]
|
]

[
PIT -PD,(Z)=0|
(2) ‘L T
Where, B, :\/;azm“ Ji-pa’ ® " (PD,, ).

If i =1 from PIT formula, we obtained what we called
Default Rate in global portfolio given by:

(e-r2)]

DF = @ |
T

Where B can be interpreted as belonging to average or

“central tendency” client of the global portfolio. Economy

state Z and correlation p can be calculated by using

maximum likelihood or method of moments.
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Also, we can use CreditMetrics Single — Factor model to
determine PIT EDFs as follows:

- Jrz.)
Ea

is the estimated PD for grade g in period t,

(F7(PD
PD =q>L

gt

Where, PD o

p : correlation coefficient, F : standard normal cdf, Z :

average factor value for period t, PD_:long- run average
PD for grade g . Here, we use PDs rather than EDFs to

denote one - year default rates.

Jameel’s Observations:
e Thevalue of « hasbeing chosen arbitrarily. What
if the value of « is slightly HIGHER or LOWER
than what we have chosen?

e TTC-PD;s and PIT - PD,(Z)s are assumed

to be NORMALLY distributed.
e No any FAT - TAILED EFFECTS (components)
are incorporated in the model
Proposed Jameel’s Models 18 (reference to Through - the
- Cycle):
TYPE A:

TTC-PD, 0y =@ [;,A(a\/;zw iima’p 0 (PO, ))] £, 1 (X Hegmpany @ sompany £

690, =0 [ (72 AT 8250, 1 (6 )

TYPE C:

' 2 -1
e - PD i(Stressed ) q)(a\/;Znoer 1-a p o (PDI‘n))i O.Af (X"ucompany‘o'campany‘é:)

TYPE D:

TTC-PD i(Stressed ) ( \/_Znow+ Vl a P (D (PD )) t f(x’#company'gcompany'd;)

Proposed Jameel’s Models 19 (reference to Point - in -
Time):
TYPE A:

|_
PIT - PDi(Z)Stressed =@ I 'uA
L

TYPE B:

' M company ’

I_
PIT - PDi(Z)S\ressed = : H
L

TYPE C:

(e, oz)

( )
PIT - PD'(Z)Slressed = (D} } too,f (X'ﬂwmnanv’o—commny‘é)
\ J

t O-Af (X"ucompany'

T company € )

TYPE D:

PIT =PD(Z) s =@

((8,- 7))

} — } (X0 A @ company €

N J

Recall that PIT reflect current conditions of economic
cycle, TTC insensitive for cyclical moments, while sensitive
However, with Jameel’s
advanced models both TTC and PIT are improved and
more sensitive to economic and financial crises.

TTC and PIT can be used to calculate Expected Losses, Risk
Weighted Assets and RAROC.

Proposed Jameel’s Models 20 (reference to CreditMetrics

for changes in risk profile.

Single - Factor model):
TYPE A:
( ] )
PDQ'(S"NSed)_Q‘HALF PDg) \/;Z‘J
] -

TYPE B:

ia’Af X, p

T company € )

company '

£ f(x % company &)

Heompany 1

r
PDgt(Slressed) = i‘/‘At

TYPE C:

O_company ! é:)

t
PDgl(Slressed) = \/1 J * UAf (X’#company’
-p

TYPE D:

PD = o

gt(Stressed )

@ company &)

O-company ! é)
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Existing Model (CreditMetrics™ (1997)):
Gupton, Finger and Bhatia (1997) of CreditMetrics™ now CreditMetrics use transition probabilities of
upgrades, downgrades and defaults (referred as Credit Rating changes) and a NORMAL distribution

assumption to calculate asset thresholds (Z ) for each credit class as follows:

Rating Probability according to the Asset Value Model
AAA 1_®(ZAA\
o )
AA (Z,)  (Z,)
e )
A (ZA _ [ZBBB\\
o)
BBB (ZBBB\7 (ZBB\
e )
BB (Zg)  (Z4)
)
B (ZB\_ (chc\
et
cee (Zeee ), ( Zow )
AT
Default (ZDf\
@]
L\ o)

Proposed Jameel’s Models 21 (reference to CreditMetrics™ (1997)):

Types Rating Probability according to the Asset Value Model
AAA
TYPE:A [
/JA Z AA \ —|
1_L® . J * O-Af (X’fucompany‘o-company’é)J
TYPE:B i zZ ]
/uA AA
l_LQ - J + f (X’lucompany’o-cumpany’g)J
TYPE:C F (z.) ]
AA
1_L® . J * GAf (X‘lucompany‘o-company’(:)J
TYPE: D [ (z,,) 1
1_L® J * f (X’lucompany‘o-company’é:)J
o
AA (HaZan ) (HaZ,)
u H
TYPE:A @ : AAJ_G)L . Aji O-Af(X’ﬂcompany’acumpany’é)
o o
Z Z
(D(IUA AA\*(D(—A\iO'Af(X,,u . yez)
TYPE'B L o J L . J company company
Z z
(D(#A AA\_d)(.uA A\i f(X,lucompany,O'company,é)
TYPE:C o o
TYPE:D
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- S —

| d{i“"j—@{i’*jimf(x#mpany, company € )

q’( Z:j—q’[ i} =1 (X0 Hgmpany 1 company  €)

- e R EE TV
i e R e FR I —
o) 0B o st )
roess S R e BT a——
- e R EENI TR
— e S e ER I
. R R S RS-
- e R EERI U
e e R R T —
TYPE:B q’(#“a = J—d’(zj J+ 3 f (% Hompany+ company € )
— q’{ﬂA;BB}—‘D(ﬂAjB}i F (X0 Heampany @ company - €)
TYPE:D @(”A:BBJ-GD(Z;} F (X0 Hpma @ compeny €
PR @ ( ZGBB o {%}i &t (X0 Hoompany * @ company + &)
—
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(Zg) (Z5)
q)k . J_(Dk o Ji f(x’ﬂcompany’acompany‘g)
B (MaZ5) (M4 Zccc)
u u
TYPE:A (DL A . JiCDL A el J * O_Af (X’#cumpany’o—company’g)
(e (o2
Z Z
q)(/'lA B\_q)( (:C(:\i O'Af(X,,U . ,f)
TYPE'B L o J L o J company company
Z Z
N A TS P TRV
company company
TYPE:C = o
(#aZ5) o Zece )
TYPE:D (I)L o J_(DL o Ji f(X’lucompa\ny‘O-company’é:)
. Z Z
TYPEE (D{_BJ@{ ces J * O_Af (X’:ucompany’o_company’g)
(o3 (e
TYPE:F [z (z \
@ . - ces * f (X’fucompany‘ocompany’é:)
e )77 )
CCC
(ﬂAZCCC\ (luAZDef\
TYPE:A (Dk J—q>| 1= 00 F (X Hogmpany* T company € )
o v o J
z
TYPE:B cD(ﬂAchc\_cD( D“\|J_r o, f(x u o ¥4
L J A company company
o N
. z (1, Z oy )
TYPE:C <I>('uA CCC\—fb| A D | f(x u e $)
company company
e U )
: (HaZccc ) [ Zou)
TYPE:D CDLHA CCCJ—(D| Def |i f(X,,u e 75)
company company
o N
TYPE:E
(ZCCC\ (ZDef\
TYPE:F CDL o J_CDL o Ji GAf(X"ucompany’o-cumpany‘g)
(Zeee ) [ Zou )
() L _CD‘ — |i f(X’ﬂcoman’Gcoman’g)
L p \ . ) pany pany
Default (luAZDef\\
TYPE:A CD| |i O-Af(x”ucompany’ Company‘f)
v oo J
(mpyZpy )
TYPE:B D | A Def E f(xuu , ,5)
company company
v o J
(Z,g )
TYPE:C Def
CD| ‘i O-Af(X’/ucompany’o-company’gg)
Lo )
, (Zog )
TYPE:D (I)| Def |i f(X,/l o ylf)
company company
Lo )

Existing Model (Laplace/Gauss - Hermite Default Rate Approximation):
The Laplace/Gauss — Hermite approximation of the likelihood Generalized Linear Mixed Models
estimation is given by:
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Default Rate Model:

PD, =0 (9,(k> + X B+ zt)

With the following notation:

@ is the standard normal cumulative distribution function

r (k) is the rating of obligor k

9, is an intercept for rating r (k)

X isan 1x p vector with the coefficients modeling the impact of the macro — economic variables on
the PD

Z,~® (O, o’ ) is a latent factor with variance & °. Latent factors can be correlated over time with

correlation matrix Corr(Z,,Z,,....Z, )=C..
Migration Model:
Pdown, =@ (0, , +X f+Z)

Pup,, =1-® (er(k)‘d + X B+ zt)

Proposed Jameel’s Models 22:

Up Migration Default Rate Models:

The Up Migration Default Rate Models of a Company under stress are given by:
TYPE A:

Pdown

(k,t)stressed CD [ﬂA (gr(k),d + xtﬂ + zt)} * O-A f (X’ﬂcompany’o-company’g)
TYPE B:

Pdown(k.t)stressed =@ ['HA (Hr(k),d + Xtﬁ + Zt)} + f (X”ucompany’o-compaHY'g)
TYPE C:

Pdown(k,t)stressed = (gr(k),d + Xlﬁ + Zt) * GA f (X"ucompany‘o-cumpany’g)
TYPE D:

Pdown(k,t)slressed = (gr(k),d + Xtﬁ + Zt) +f (X"ucompany’o-company’g)

Down Migration Default Rate Models:
For example, the Down Migration Default Rate Models of a Company under stress using
M 22 TYPE A are given by:

PUp(k.t)stressed :1—[@ [ﬂA(er(k)vd + XI'B + Z‘)} o, f (X‘ﬂcompany’acompany’g)}

In similar way, we can find the Down Migration Default Rate Models of the remaining types.
RESULT AND DISCUSSION
Having presented the proposed Advanced Stressed Capital Requirements and Credit Rating Models and

that the values of uz .., o and o, are computed using EasyFit and QI Macros 2015

company 2 H A
Softwares then we are now ready to implement and present the Results of the proposed Models.
Example (reference to Black - Scholes - Merton (1973) Default Probability Model):

Using the Chevron Corporation data extracted from yahoo finance from 2014 - 1991, we obtained:

F (X M company + O company+ & ) = 0:000073492 (Log - Logistic ~ (3P)),«, = 0.030383975, and

© Asian Journal of Management Sciences, 2015. 27



Jamilu Auwalu Adamu.: Asian Journal of Management Sciences, 03(12), 2015, 16-34.

o, =0.111414539 .Let J = 0.464641 then using the proposed Jameel’s VII Models, we obtained the

following table:
PROPOSED JAMEEL'S MODELS VII AND BLACK - SCHOLES

FORMULA FOR CALCULATING PROBABILITY OF DEFAULT

M7 TYPE M7 TYPE M7 TYPE M7 TYPE M7 TYPE M7 TYPE M7 TYPE M7 TYPE
A+ A- B+ B- C+ C- D+ D- BLACK -SCHOLES

0.494376251 0.494359875 0.494441555 0.494294571 0.321102471 0.321086095 0.321167775 0.321020791 0.321094283

Example (reference to Merton (1974) Recovery Rate Model):
Using the Chevron Corporation data extracted from yahoo finance from 2014 - 1991, we obtained:

F (X & company + O company+ & ) = 0:000073492 (Log - Logistic ~ (3P)),«, = 0.030383975, and
0,=0.111414539. Let A=0.0508,D =0.0627, T =0.5, u, =0.00638311 , d, = 0.464641
and d, = 0.3232196 then using the proposed Jameel’s VIII Models, we obtained the following table:

PROPOSED JAMEEL'S MODELS VIII AND BLACK - SCHOLES

FORMULA FOR CALCULATING RECOVERY RATE
MS8 TYPE MS8 TYPE M8 TYPE MS8 TYPE MS8 TYPE MS8 TYPE MS8 TYPE MS8 TYPE BLACK -SCHOLES
A+ A- B+ B- C+ C- D+ D- RR

0.809997025 0.809980649 0.810062329 0.809915345 0.699202953 0.699186577 0.699268257 0.699121273 0.699194765

Example (reference to KMV - Merton):
Using the Chevron Corporation data extracted from yahoo finance from 2014 - 1991, we obtained:

F (X, Heompany+ O company+ & ) = 0.000073492 (Log - Logistic (3P)), u, =0.030383975, and
o, =0.111414539 . Let DD = 0.3232196 then using the proposed Jameel’s IX Models, we obtained
the following table:

PROPOSED JAMEEL'S MODELS IX AND KMV - MERTON
FORMULA FOR CALCULATING PROBABILITY OF DEFAULT

0.373337961  0.373190977

0.373256281

0.49609036 0.496073984 0.496155664  0.49600868 0.321102471

Example (reference to Naive KMV - Merton):
Using the Chevron Corporation data extracted from yahoo finance from 2014 - 1991, we obtained:

f (X,yCOmpany,aCOmpany,f) =0.000073492 (Log - Logistic (3P)), u, =0.030383975, and
o, =0.111414539. Let Naive DD = 0.53636121 then using the proposed Jameel’s X Models, we
obtained the following table:

PROPOSED JAMEEL'S MODELS X AND NAIVE KMV - MERTON

FORMULA FOR CALCULATING PROBABILITY OF DEFAULT
NAIVE - KMV -
MERTON

0.493506999  0.493490623  0.493572303  0.493425319  0.295862655 0.295846279  0.295927959  0.295780975 0.295854467

From the above tables, the eight (8) proposed Jameel’s Models in each case gives much close
approximation to that of Original Black - Scholes, Merton, KMV - Merton and Naive KMV - Merton
and interestingly captured “fat - tail effect” which is not being captured by the traditional once and has
the ability to traces the trajectories of Past and Future Economic and Financial Crises given accurate,

valid and reasonable estimations of the models” independent variables.
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BANKING AND ECONOMIC APPLICATIONS OF DEFAULT PROBABILITIES AND
RECOVERY RATE (LOSS GIVEN DEFAULT)

Formulas for calculating Risk Weighted Assets are derived from Merton (1974), single asset model to
credit portfolios and Vasicek (2002) work. The initial version of the new Basel accord made an implicit
assumption that Asset Correlation for all exposures is equal to 0.2. There has been quite some criticism
about this assumption, and the Basel Committee decided to implement a revised formula for RWA
where the correlation parameter depends on the estimated PD. The relationship between PD and
Correlation can be described by the following expression:

Asset Correlation for all Exposures:

1-exp(-50x RO, [ (1-exp(-50x PR N |
=012><( ( StSSd))+O.24X|1—( ( St d))|

(1-exp(-50)) ] (1-exp(-509 |

Correlation (Rg,,..., )

A very close approximation of this relationship is provided by the more simple expression:

Correlation (R =0.12x (1+exp (=504 PDy, ... )

Stressed )

Maturity Adjusted:
For firms with sales greater than Euro 500 Million in the advanced IRB approach, the Maturity Adjusted
will be included according to the following factor:

MA =(1+ b

Stressed

x (M —2.5))

Stressed

2

With by, eees = (0.11852-0.05478x1In (PDg,..... ) )

Capital Requirement:

[0 (pD R T2+ (M -25)xb,,., PO
Stressed Capital Requirement (K . )=LGD ., x®| T, N swessed o 71(0.999) | Gl )< oy PO
\_ Vl—RSlressed 1- RSlressed J (1_15Xb (PDSt eeeee d) )

Risk Weighted Assets:
Stressed Risk —Weighted Assets (S RWA)=12.5xEAD 'K

Stressed

Regulatory Capital for Credit Risk:
Stressed Regulatory Capital for Credit Risk =8% xS RWAY or in the other way round;

Worst - Case Default Rate:
Stressed Worst — Case Default Rate (S WCDR) used in the Basel II IRB approach is given by:

(CD_l (PDStressed) + \/EStressed q)_l(oggg)\
WCDRStressed = o L

1-R

Stressed

SRWA=125x EAD x LGD x (WCDR - pP

Stressed Stressed

)>< MA

Stressed Stressed
Unexpected Losses:

Also, the Stressed Unexpected Losses is given by:
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((D71 (PDStressed) i+ ‘JR Stressed @71(0999) \

UL =LGD x O - LGD x PD
Stressed Stressed , Stressed Stressed
L 1-R Stressed J
U LStressed = L G D Stressed x (W C D RStressed - P DStressed )
AISO, U LSlressed = (P DStressed P Dunconditional )X LG DStressed x EADSIressed

Relative Default Frequency:
The Relative Default Frequency is given by:

R D F — P D Stressed

Stressed 1 . P D

Stressed

Capital Requirement for a Hedged Exposure Subject to Double Default Treatment (KDD):
The Capital Requirement for a Hedged Exposure Subject to Double Default Treatment (KDD) is
calculated by multiplying K | as defined below by a multiplier depending on the PD of the protection

provider PD .

g (Stressed)

K, = Ky,

D (Stressed) 0 (Stressed ) (

0.15+160 x PDg(s"esseu))

o (stressed) is calculated in the same way as a capital requirement for an unhedged corporate

exposure, but using different parameters for LGD and the Maturity Adjustment.

[ 1
(G( PDO(Stressed ) + pos(Stressed) XG(Oggg) \ (l+(M -2 5))
- LGD | | ) _€o IS
0(Stressed) g(Stressed)| | \/].7 0 (Stressed) | |
|_ \ - pos(stressed) )J (1_15X b(Slressed))
RWADD(Stressed) =K DD (Stressed ) x12.5x EADg (Stressed )
Where,

@ (.) is the cumulative distribution function

ot (.) is the inverse cumulative distribution function

G(x) - inversion function to distribution function of normalized normal distribution

M is the effective (remaining) maturity

Finally, we can also use Risk Parameters to quantify Revolving Retail Exposures, other Retail Exposures,
Supervisory Formula and many more under both Basel II and Basel III.

Example:

Consider the values obtained in the Proposed Jameel’s Models VII (and Black — Scholes) to be Chevron
Corporation Probability of Defaut (not for an Option) and Proposed Jameel’s Models VIII (and
Recovery Rate Black — Scholes). Let EAD =$1,02000 and M = 3 then we can Calculate:

Stressed
(i) Stressed and Normal Asset Correlations for all exposures;
(ii) Stressed and Normal Capital Requirements;
(iii) Stressed and Normal Risk Weighted Assets;
(iv) Stressed and Normal Regulatory Capital for Credit Risk; and
(v) Stressed and Normal Unexpected Losses.

This can be seen using Microsoft EXCEL in the following table:
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Stressed PDs, Rs, bs, RWAs, RCCRs and ULs:
PD b K $ UL
FORMULAS (STRESSED) R (STRESSED) (STRESSED) (STRESSED) RWA(STRESSED) $ RCCR (STRESSED) (STRESSED)

M7 TYPE A+
M7 TYPE A-
M7 TYPE B+
M7 TYPE B-
M7 TYPE C+

M7 TYPE D+

K RWA and

From the above table, considering (M 7 TYPE C —, LGD TYPE C - ), the values for R

b R C C R Stressed
Loyes  are: 0.120000013, 0.032671502, 0.131098763, $1671509.23, $133720.7384 and 0.126255275 respectively, while that of
(M7 TYPE D—-, LGD TYPE D - )are: 0.120000013, 0.03267553, 0.131103573, $1671570.553, $133725.6443 and 0.126283389 which are all

HIGHER or equal in values than corresponding Black — Scholes Formula (Normal) whose values are: 0.120000013, 0.032670997, 0.131098159,
$1671501.53, $133720.1224 and 0.12625175. Whereas in case ofM 7 TYPE A+, M7 TYPE A-,M 7 TYPE B+,M 7 TYPE B-,

M7 TYPE C+, and M 7 TYPE D, the values for R K RWA RCCR andUL,, ., areall LOWER or equal than
corresponding values in the case of Black — Scholes Formula (Normal).It would be recalled that Black — Scholes Formula suffered from the criticisms

of NORMALITY assumption, that it can either underestimates or overestimate Credit Risks, therefore, from the foregoing, we can deduce the
following:

Stressed ?> ~ Stressed > ' Stressed Stressed

u

Stressed ’bStressed > "% stressed Stressed Stressed

© Asian Journal of Management Sciences, 2015. 31



Jamilu Auwalu Adamu.: Asian Journal of Management Sciences, 03(12), 2015, 16-34.
(i) In case of Credit Risk OVERESTIMATION (stress period), we consider Jameel’s Models:
(M7TYPEC-,LGD TYPE C-) and (M7 TYPE D -, LGD TYPE D - ); whereas,
(ii) In case of Credit Risk UNDERESTIMATION (stress period), we consider Jameel’s Models:
(M 7TYPE A+, LGD TYPE A+), (M 7TYPE B+, LGD TYPE B +),
(M7 TYPE B—, LGD TYPE B-), (M7 TYPE C+, LGD TYPE C +),and

(M 7TYPE D+, LGD TYPE D +).
Similarly, we can treat the case of KMV - Merton and Naive KMV - Merton in the same manner.
Proposed Jameel’s Theorem 2:
Let BS (X ) be a Black - Scholes Model for calculating Probability of Default then there exists some Jameel’s Probability
Functions J (X ) and J, (X ) suchthat 0 < J°(X)<BS(X)<J,(X)<1.
Proposed Jameel’s Theorem 3:
Let BSRR ( X ) be a Black - Scholes Model for calculating Recovery Rates then there exists some Jameel’s Probability
Functions J (X ) and J, (X ) suchthat 0 < J’(X )< BSRR(X)<J,(X)<1.
Proposed Jameel’s Theorem 4:
Let KMVM (X ) be a KMV - Merton Model for calculating Probability of Default then there exists some Jameel’s
Probability Functions J' (X ) and J, (X ) suchthato < J.(X )< KMVM (X )< J, (X )<1.
Proposed Jameel’s Theorem 5:
Let NKMVM (X ) be aNaive KMV - Merton Model for calculating Probability of Default then there exists some
Jameel’s Probability Functions J (X ) and J; (X ) suchthat0 < J7 (X )< NKMVM (X )< J;(X)<1
\

Advanced Credit Risk World:

Stress Period

) [

Credit Risk
World

Stress Period

()
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CONCLUSION

It would be critically observed Jameel’s models reference
to existing traditional Logit and Probit Models converges
more FASTER than their counterparts, Jameel’s Models
reference to the traditional Black Scholes, KMV - Merton
and Naive KMV - Merton in which their convergence is
SLOW, though the Author imposed some assumed
numerical values.

For the sake of practitioners, it is believe that the existing
Default Risk, Recovery Rate, Capital Requirements and
Credit Risk Models out
(overestimates) Default Risks especially at the times of

rightly underestimates
Economic and Financial Crises to the extent in which the
popular Black Swans actors Nassim N. Taleb and Espen
Gararder Hang (2011) wrote a paper entitled: © Option
Traders use (very) Sophisticated Heuristic, never the Black
— Scholes — Merton Formula’, cited that the formula is
‘fragile to jumps and tail events’ just because of its
Normality Assumption thereby it is one of the major factors
that contributed to the late 2007 - 2008 economic and
financial crises (thanks to the Black — Scholes — Merton
generous invention). In view of the above, all the proposed
Jameel’s Advanced Stressed Default Risk, Recovery Rate,
Capital Requirements and Credit Risk Models presented in
this paper, will be more robust, holistic and extraordinary,
better
probabilities of high losses and above all have the ability to

providing approximations, increasing the
precisely traces the trajectories of the past and future
related

Requirements, Credit Ratings and Migrations, Basel II and

economic and financial crises to Capital
I1I and general Credit Risk Management at large .

Finally, for the sake of future research direction, the models
can be improved further to capture more vital information
using more macroeconomic indicators and models’
independent variables.

Nassim Nicholas Taleb et al (2009) stated that “Black Swan
events are almost impossible to predict. Instead of
perpetuating the illusion that we can anticipate the future,
risk management should try to reduce the impact of the
threats we don’t understand.”

CreditMetrics™ (1997) stated that “We remind our readers
that no amount of sophisticated analytics will replace
experience and professional judgment in managing risks.
CreditMetrics™ is nothing more than a high-quality tool for
the professional risk manager in the financial markets and
is not a guarantee of specific results.”

“If a seatbelt does not provide perfect protection, it still
makes sense to wear one, it is better to wear a seatbelt than
to not wear one”. It is better off improving Probabilities of
Default and Recovery Rates by incorporating fat - tail

effects in our traditional Default Risk, Recovery Rate,
Capital Requirements and Credit Risk Models than not.
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