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Abstract

QuantitativeFinancial Risk Managemeritas tr emendously change the way mar k
Supervisors, Investors, Academics, Economists, Politicians, Policy Makers and@iigty perceived financial and
commodities markets. The generous invention of Bia8icholes: Merton (1973) Formula is of course the advanced

turning point. The Normality Assumption (which causes overreliance, overconfidence, overvaluation or uatitenvalu

of assets, overleveraging and underestimation of risks by the market participantsuislimentapillar in question,

because returns are not normally distributed, returns have fat tails consisting bubbles and crashes for instance like
IT-bubble,stock market bubble, housing bubble and commodities bubbles. Nassim N. Talebc@@@ijhese Black

Swans or Low Probability High i Impact eventsThe formul& in question receives serious criticisms especially in

the United States of Americatoteex t ent of Tim Har ford (2012) 7 gholbstThes hed &
Mat hs Formula |linked to the Financi al Crashd. Jamilu (
capture the popular Black Swans (LoWrobability, Highi Impact). The aim of this paperistse] a me el 6 s Adv an
StressedMlethods and Criterion to incorporate fatiled effects into the existing stochastic Economic and Financial
Models thereby tremendously increasimgrkes confidence and drasticallyedeasing markets risks.aBeal on the

various presentations of resustsd graph® bt ai ned, it can be obser Eoerbmicandhe Jar
Financial Models can traces the trajectories of the past and future Economic and Financial Criseselgbée,
accurate, sophisticated, valid and sufficient model sb6 |

Keywords: Options, Call, Put, Probability, Black Swans, Jameel
1. Introduction

Economis and Financial Risk Management seriously suffered from the criticisms of NtymAssumption (because
returns are not normally distributed, returns have fat
confidence all over the globe.Right from the popular Blackcholesi Merton models, Methods of Quantifying
Financial Derivatives, Bankruptcy Prediction Models, Stocks, Bonds, ETFs, and Diversification Models dramatically
underestimates (overestimates) probability of large shocks especially at the times of Economic and Financial recessions
or recoveries and obwsly are the fundamental factors that contributed to the late 2000s Energy CrisisCDot

Bubble (1997 2000), the United States Subprime Mortgage Crisis (202009), United States Housing Bubble (2006

T 2012), United States Housing Correction @0 2006), Greek Government Debt Crisis (200®resent), Russian
Financial Crisis (2014 Present) and Chinese Stock Market Crash (Z0REesent).

The overreliance and ovemtfidence of the Markets pratitiners and investors in Normality Assumption Basiously
causes the overvaluation of assets, overleveraging and underestimation of risks at huge co$t @itbaténging
between $3 & 13 trillion of the late 20072008 crisis (Blyth 2013, 5). Lanchester, 2010, stated that the total cost of the
bail outs was amount to $4.6 trillion which is larger the entire cost of NASA including the Moon Landings, the Marshall
Plan, the Wars in Korea, Vietnam, Iraq, the Deal, the 1980s Savings and loan Crisis and Louisiana Purchase.

Thesehasbecomegreatest challege for the Markets Practibiners, Politicians, Policy Makers, Academics, Investors,
Economists and Civil Society to fully understand advanced methods of avoiding future occurrences of huge cost of bail
outs in the financial systems and systemically tcethté@e world economy.
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The aim of this paper is to present the r esuHcdnemicobt ai !
and FinanciaModelsandt o s how clearly 6How Jameel 6s Advanced Stre
Dramatc al |y I ncreases Markets Confidence and Drastically

1.1 Literature Review

John M. Moody (1909) was the first to published credit rating grades for publicly traded bonds. In 1941, David Durand
applied discriminant analysis propodegFisher (1936) to classify prospective borrowers. Attempts have been made in
1950s to merge automated credit decision making with statistical techniques so as to enhance credit decision making.
Lack of sophisticated computing tools, the models possebsethtions. Myers and Forgy (1963), compared
discrimination analysis with regression in credit scoring application.

Altman (1960), introduced variables in a multivariate discriminant analysis and obtained a function depending on some
financial ratios. Beeer in 1966 introduced anunivariate approach of discriminant analysis to assess the individual
relationships between predictive variables, and subsequent failure events. In 1968, Altman expanded the work of Beaver
(1966) to allow one to assess the relatip between failure and a set of financial characteristics. Martin (1977),
presented a logistic regression model to predict probabilities of failure of banks using data obtained from Federal
Reserve System. Ohlson (1980), used Logit to predict bankruptgjewski (1984) used probit to estimate probability

of default and predict bankruptcy.

In 1985, West used factor analysis and logit estimation to assign a probability of a bank being a problematic. In 2001,
Shumway introduced dynamic logit or hazard mdderedict bankruptcy. Chav&larrow (2004), Hillegeist, Keating,

Cram, &Lundstedt (2004), and Beaver, McNich&lR hi e (2005) wuses Shumwayds appr o
introduced a mixed logit model for financial distress prediction and arguedittbffers significant improvements

compare to binary logit and multinomial logit models. Campbell, Hilscher, &Szilagyi (2008), introduced a dynamic
logit model to predict corporate bankruptcies and failures at short and long horizons using accouantimey ket

variables.

In 2011, Altman, Fargler, &Kalotay used accountingbased measures, firm characteristics and industry level
expectations of distress conditions to estimate the likehood of default inferred from equity prices. Li, Lee, Zhou, & Sun
(2017 introduced a combined random subspace approach (RSB) with binary logit models to generate a so chlled RSB
model that takes into account di fferent decision agent
the feasibility and effecteness of dynamic modelling for financial distress prediction (FDP) based on the Fisher
discriminant analysis model.

Stefan Van der Ploeg (2011) stated that since the seminal work of Martin (197Zhgihend Probit Models has

become one of the most camnly applied parametric failure prediction models in the academic literature as well as the
banking regulation and supervisioh.ami | u (2015) introduced new methods
Met hods uses Jameel 6s Cd Finaial iStoahastic ModelsS initially sising [gitamddProbitc  a n
Models.

2. Method

The methodology adopted in this paperistolise me el 6 s A d v BeconoreidandSHinaneiad €risdiodels
appeared in Appendi x A, B, treSsedMethod®andicsiteriory Jameel 6s Adval

2.1 Jameel 6s Advanced Stressed Met hods

The idea was basically on how to contragéilty and expansionally stress BlackScholesi Merton options pricing
model using the respectively geometric volatili§ , and geometric return/73 of the arithmetic means of the
underlying asset retusrand returns of the explained (independent) variables as well as the best fitt¢ailéat effects
probability distribution of the underlyingsaet returg so as to capture nannormality of financial markets with the
effect of small probabilities margin (popularly known as black swan évesference to the traditional Logit, Probit,
Discriminant Function, Mixed Logit,nistatianeous, Multinonial Logistic, Back - Scholes, Kmvi Merton and nale
Kmv i Merton probability of default models.
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Figure 1.J a me @oht@ctional Exbansional Stress Diagram

From the above diagram, the author:

() Catastrophically shrink the normal probability offaldt model PQJnstresseo( Normal) to contractional
probability of default models PDst,essed(ContraCtiona) using respectively geometric volatilit)(s A) ,
research company underlying stock reteind returns of the explained (inpndent) variables(nz\) as well as
best fitted fai tailed probability distribution f (X, M ompany Scompany s then

(i) Catastrophically blow the normal probability of default modEDJnstresseO( Normal) to expansional
probability of default models PDstressed( Expansiona) using respectively geometric volatilitfs A) , research
company underlying stock retigand returns of the explained (independent) variat(lﬂg) as well as best fitted
fati tailed probability distribution f (X, M ompany Scompany
Where,/7} is the Geometric Return of the Arithmetic Means of the U.S. Macroeconomic Indicators plus Research
Company Stock RetusnS , is the Gemetric Volatility of the Volatilities of the U.S. Macroeconomic Indicators plus
Research Company Stock Retsrn

2.2 Jameel 6s Criterion

In this test of Goodness of fit, the author considers the following criterion:

1 We accept if the Average of the rankskafimogorov Smirnor, Anderson Darling and &gjuared is less than
or equal to Three (3)

We must choose the Probability Distribution follows by the da&df regardless of its Rankings
If there is tie, we include both Probability Distributions in the ctede
At least Two (2) probability distributions must be included in the selection

=A =4 =4 =4

We select the most occur probability distribution as the best fitted probability distribution in each case of test
of goodness of fit of the stock returns.

2.3 Some Seledédata Sources
1 Yahoo Finance
Google Finance

1
1 Federal Reserve Bank
1 Economic Research
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2.4 Companies and Fundamental Macroeconomic Indicators used in the Research Work
The Author considers the following:

1 Five (5) companies listed on the platform of New Y8thck Exchange (NYSE) namely; Chevron Corporation,
Honda Motor Corporation, Microsoft Corporation, Exxon Mobil Corporation, and General Electric
Corporation for the period of Twenty Five (25) years (201491) data.

The underlying monthly stock returnétbe five (5) research companies
The U.S. GDP
The U.S. Inflation Rate
The U.S. Prime Rate
The U.S. unemployment Rate
The U.S. USD/GBP Exchange Rate
The U.S. House Price
The U.S. Oil Price
1 The U.S. Gold Price
Using QI Macros 2014 Software the author olatined the following components:

=A =4 =4 =4 4 A -4 -4

Multiple Regression Model Component of CHEVRON Corporation (CVX) for calculating Probability of Default:

Yenevron = 0.004 +0.004 3POCHEVRON) 0:199 P@DP) 0.069 P GILD 0.009+P [NF
-0.0183 PUER) 0t002 P @DLD) 0 +P(NTEREST 0 R-USD DGBP

Multiple Regression Model Component of GENERAL ELECTRIC (GE) for calculating Probabiigfanflt:

Y., =0.004 -0.001 SPMEE) 0-207 P3GDP ) 0.069 P QL [p 0.016+P INF 3) D
- 0.017 @ ADUER) 0.001 P @DLD) 0 +P(NTEREST O R-USD GSE

Multiple Regression Model Component of MICROSOFT (MSFT) Corporation for calculating Probability of Default:

Y,,cer =0.004 -0.006 SPOIMSFT) 0-189 FPeGDP) 0.069 P QiLIp 0.011+P INF 3
- 0.017 ®* UER) 0t001 P @DLD) 0 +P(NTEREST O R-USD OGE

Multiple Regression Model Component of EXXON MOBIL (XOM) Corporation for calcuRtatgability of Default:

Yo =0.004 +0.002 *POXOM ) 0-2 P3GDP) 0.000 P OfL [P 0.01 P INF 3 D
- 0.018 % ADUER) 0t001 P @DLD) O + (INTBREST 0 R-USD 0GB

Multiple Regression Model Component of HONDA MOTOR CO., Ltd for calculating Probability of Default:

Yionoa = 0.004 -0.004 3POHMC ) 0:204 PSGDP ) 0.009 P @A [p 0.01 P INF 3)
- 0.0183 ADUER) Ot001 P @DLD) 0 +P(INTBEREST 0 R-USD 0SB

2.5 Research Companies Calculated Parameters

Chevron Calculated Parameters

Mo (Chevror) =0.03038397 ' Seeo(Chevror) =0.11141453 ’ Mroc(Chevror) =0.00440279 4\ Ssrock(Chevror) =0.0690929

General Electric Corporation Calculated Parameters

Mo (GE)=0.03706714  5¢.,(GE) =0.1000990: /72,0, (GE) =0.00216352 (GE)=0.09114015

and S srock
Honda Motor Calculated Parameters

Mggo(Honda) =0.03135239  S¢e,(Honda) =0.11400118 /7o (Honda) =0.00583933 1§ Ssrock(Honda) =0.08494572
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Microsoft Corporation Calculated Parameters

Meo(MSFT) =0.03135239 e (MSFT) =0.11790607 /70, (MSFT) =0.00679865 44 Ssrock(MSFT) =0.11502249

Exxon Mobil Corporation Calculated Parameters

Mo (XOM) =0.03072951"  Sgeo(XOM) =0.11023616 /My (XOM) =0.0048744: 4 Scroc( XOM) =0.06278763:

Usingtheabo e dat a set and heliodowidgaara¢heQlobat Ecahoniict aadr Financigl Crises Best
Fitted Fati Tailed Probability Distibutions in terms obrder ofhierarchy:

(a) Logi Logistic (3P) Probability Distribution £} (b) Cauchy Probabfl Distribution (Z'%) (c) Pearson 5 (3P) (d)
Probability Distribution (3) (e) Burr (4P) Probability Distribution {3 (f) Fatique Life (3P) Probability Distribution
(5™ (g) Inv.Gaussian (3P) Probability Distributiod{gh) Dagum (4P) Probability iBtribution (7") (i) Lognormal (3P)
Probability Distribution (8).

2.51J a me-dishiTsiangle

Normal Value Point

Jameel 6s Co Jameel 6s Expar

Figure 2.J a me -ishbTsiangle

2.6 Proposed Theorem (Jameel 6s Average for Decision Mal
Let x := Normal Value, x,:= Jameel s Contractional Stressed Ve,

And X;:=Jameel s Expansional Stressed Vi Define

i . + +
X, .= Jameel s Arithmetic Mean Valuenxl);z—x3

and

X = Jameel s Geometric Mean Vatueg’/ 1 % Xy

Then the set{Xl, X, X3, Xy, )g} form a Solution when Making Decision, depending on the financialfiteamncial

institutionsd policies.
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27Proposed Jameel 6s Pentagon for Decision Making

Figure 3. Jameel's Pentagon for Decision Making

3. Results (refer en StesseddModels oh dmpéndis ADaAfdult Brobakdliibs of Chevron
Corporation

Under Chevron Corporation, on the month of June, 2014, the prdbabilidefault using the existing logit is
0.499097747% and that of probit is 0.501439786%, where
of default models | and Il are: 0.499976914%, 0.499968258%, 0.500011436%, 0.499933742%, 0.49910206
0.499093434%, 0.499136461%, 0.499059039%, 0.501573711%, 0.50160834%, 0.501435622%, 0.501746429%,
0.501422471%, 0.5014571%501284382%, and 0.501595189@6pectively.

Q49997079 049966686 0ASO0TION 000363 DAOBTSED  QAPSORSSS  049899D) 04969567 | 0A9RSTOR4 0501588987 0501605363  0S0IS3683 050167667 0016377 05015033 0.SOLSeSETS 0501715657

0499988014 0499988014 049098014 O4OMBSON 04996055 04996035 04996035 04996055 04996055 0501566407 Q5016647 0301566407 050156647 0500629531 050069331 0500629331 050062953

049909799 04009796 OA%S6L  0499TBH QA6 0ANNLS 04NN 049990 | O4NMIS 0501551108 0soussi2 0301551061 0301SSIIET  0S0012619% 00012608 050016149 0500126284

DASRIOH  OABEIN OABIN OSSN DHNITMS  QMRATHS  QABAITMS QSIS | D4BMITS 0301575835 QSOLS79535  OSOISTSS3S  OSOLSTSSSS 000929942  0.50029%42 050929942 0500929942

0490981556 0AO9RISHS  OASOOBIETT  OASOSIAON Q90T 040D 049266 0AGONNN 09306 0301576675 Q3017697 00IN619  O305TB4 0009432 05009954 0.500%68M6 0300970041

04958 0499995080 040069 04BO9ISNE  OASGESDANL 0AMESION OABSESH  04BMEIR | 0496 0501552576 050156299 OSOISTI4  OSOISTIIAL  0S005T  OS0GSL 0500218886 050025294

DA OAMOGNE  OSIOLAE ORI 4OIO06  O4MOOMM4  DALISHEL 043 | DASSOITIT 0S015T3TL 050160834 050143562 05014649 0SOLOMTL  050145T) 050184382 0301595189

0499997 0499076176 0499993802 040625 QPOISRD6  OA0N2  OAOONSHETB 04992525 04992064 0301575409 Q501389345 0501519036 0301643917 Q3OMSIIN  O0L6SOY  0010M85 0301221867

040969966 049563096 0AXROTIR  OASKISIH  OAOROISES  OGS9S05  OASRSIGN  04S8S6ME9 | DABEDBAES 050158647 05061409 0504TI%6 03017402 0501744080 OS0ITHS4  QS0L6M482  0S0IS8INS

0400M319  0AM9NETS  OAOWB9  0AOEGT  0.990TTS 0499074994 0AO9GTS3 0499065001 | 04907647 030187038 0019798 OSOISE9I8  OS0I6IMIS  00MENET  030MMNS  0OLNHS 030151945

0435990068 0409090068 0ASO09N068 049000068 OAOTIN4 04RO 049MIEIM  040OTIEOS4 | 09NN 0501559936 0S01SS9936  0S0ISS936 0501559936 OSOOIES6S 0500416568 0.500416568 0500416568

OAPI97  OAB9BNE  OABOOBAES  SHTTISL  OMSONTIL Q40370097 OASETMSD  0ASOB6TS  OABIOTH 050157612 QSOI79461 050156795 0501592786 00100254 0501005865 0.500%919%9 050101919

04008282 04081506 OASBE0L3 097065 OASOMOOIY OSBRI OASMIZS  04S0MOMSYT | DAOMORER) OS0ISMIT  QSOLSTTIZ 0301560043 0301501839 0S00MIST 050094509 oS04 0S50

0500002303 0500000%1 0500007656 0499995608 0.500054382  0SO0OS34  0S00S7ST 0500047686 | 0S000837I1 050184191 050134736 0501520579 OSOIS6BTTL 04991605 OAGS9IEOT4 0499890193 049993386 S I
DA09T6LH 049076069 OASOOTEM  OM99TSTTS  OAONIESD  4OOIIST9 OAO9NIOS Q4O 049913616 030185259 050183556 001K 03013664 03015478 030155034 001354 0015628 ' 34 34% !
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0.499136461%, 0.499059039%, 0.501573711%, 0.50160834%, 0.501435622%, 0.501746429%, 0.501422471%,
0.5014571%, 501284382%, and 0.501595189%¢hile in the case of M2 TYPE A* and M2 TYPE B*, on 10/1/2014,

we obtained the stressed probabilities: 0.500003829000384, 0.500003782, and 0.500003887 which are clearly lies

in between the probabilities of logit and probit.

Proposed Advanced Stress
Probability of Default Models

(Chevron)
0.5065869
=M1 TYPE A-
o 0-5045869- ——M1 TYPE A+
=
3]
3 0.5025869- [ ——MLTYPEB-
5 M1 TYPE B+
E 0.5005869 - M1 TYPE C-
Q
S 0.4985869 - ——M1 TYPE C+
o ——M1 TYPE D-
0.4965869 -
=M1 TYPE D+
dddddddoddddo
NOdSgor-owd odd = PROBIT
9036 F NS DO F N
SNS8388888388 —M2TYPEA
QLYNNNNN = = 3
Date M2 TYPE A+
Figure4Pr oposed Jameel 6s Advanced Stressed Probability of

Chevron Corporati On,/@EO(Chevror) =0.03038397 Seeo(Chevror) = 0.11141453 Mroc(Chevror) =0.00440279

Ssrock(Chevror) =0.0690929

From the above graph, Jameel 6s pasthistolicsindnciahanddEcdndmictcrisesc e s
Companyi wise.

Similarly, under General Electric, on the month of September, 2014, the probability of default using the gtis
0.499256894% and that of probit is 0.501185825%, wheregs fome el 6 s proposed mocdel s | ;
respectively: 0.499973123%, 0.499971787%, 0.499979127%, 0.499965783%, 0.49925736%, 0.499256228%,
0.499263546%, 0.499250241%, 0.508698%, 0.501614042%, 0.50158468%, 0.50163806%, 0.501183154%,
0.501188497%, 0.501159135%, and 0.501212515%. While in the case of M2 TYPE A* and M2 TYPE B*, on 3/2/2014,

we obtained the stressed probabilities: 0.500041284, 0.500046627, 0.500017265, @06d064® which are clearly

lies in between the probabilities of logit and probit obtained above.
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Proposed Advanced Stress Probability
of Default Models (GE)
0.50504
——M1 TYPE A-
0.50404
——M1 TYPE A+
0.50304
M1 TYPE B-
5 0.50204 ——M1 TYPE B+
D 1 ! i
S 0.50104 w ' b “ ‘ w'ﬂ M1 TYPE C-
> 0.50004 M‘H : M‘_!H‘v* :_":mm,‘{ ——M1 TYPE C+
= B K | 1 e
§ 0.49904 . w I M1 TYPE D-
o
2 0.49804 M1 TYPE D+
e LOGIT
0.49704 -
—— PROBIT
0.49604 1 M2 TYPE A-
TOAO0OONMNLONNOONSL S N —==M2TYPE A+
0020933328 38333333
NSNS 888S8Qdddogo  —M2TYPEB-
N OMOWMHdO AFTOANNMNMNNLL OM
99909090904 900909d9O IO ——mM2TYPE B+
2283383388833 38388¢8
Do M2 TYPE C-

Figure7Pr oposed Jameel 6s Advanced Stressed PrtModelbforl i ty of

General Electric, "eo(GE) =0.03706714 5.,(GE) =0.1000090; 00 (GE) =0.00216352 44 Seron(GE) =0.09114015

Fromthe abee graph Jameel 6s Model s | an @AST histoticlriaan@aband Beamonticr a j e c t «
crises Company wise.

Table 3.1 Chevron Corporation Correlation Matrix

The Matrix below is the Table of Correlations that exists between the Logii, Rroband t he Pr oposed Je
Stressed Probability of Default Models of Chevron Corporation using our data sources froml2@14

CORREL

-0.669 -0.742

-0.194 -0.074 -0.595 .

-0.818 -0.384

1.000 -0.962 0.158
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0.165 -0.948 -0.997 -0.081 -0.201 -0.599

From the above correlation matrix, the correlation that exists between (i) LOGIT and M1 TYRE TYPE C+, M1

TYPE D- and M1 TYPE D+ are respectively 1.A000, 0.977 and 0.977 (ii) PROBIT and M2 TYPE M2 TYPE C+,

M2 TYPE D- and M2 TYPE D+ are respectively 0.998, 0.998, 0.877 and 0.877 (iii) M1 TYREBLCM1 TYPE C+,

M1 TYPE D- and M1 TYPE D+ are respectively 0.999, 0.982 and 0.972 are all POSITIVELY an

STRONGLY very high correlations compare with the other correlations appeared in the matrix. This shows the level of
closeness in terms of economic and financial crises predicative capabilities (performances) and equivalence of the cited
models and so on
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Table 3.2 JameelsAish Triangle Reference to Logit Mod€hevron Corporation (CVX)

I, - [ - 20520

486170688 476105067.6 486135033.2 10065620.38 35654.82335
486771134.1 475143983.6 486771134.1 11627150.45 0
487078459.3 474666277.1 487078433.6 12412182.13 25.67658478
486587715.5 475429101.3 486587715.5 11158614.25 0

486563700 475466639.3 486563434 11097060.77 266.0573239
487015724.8 474770096.7 487007592.3 12245628.08 8132.514422
486314144.5 475912990.5 486238711.7 10401153.99 75432.78371
486463620.6 475645954.1 486432804.8 10817666.5 30815.79819
486112172.4 476214809.3 486052355.2  9897363.172 59817.23498

On the 18 January, 2014 for instance usidigmeel's Aish Triangle Reference to Logit Model@lievron Corporation
(CVX), the author obtainethte f ol | owi ng Jameel ds triangl e:

5471050676

| $486135033.2 ' $486170688

Figure 5Jame e 1 Absh Triangle Values

With the differ en &pantiond Stressed Valub ad NoanmaleVelle @gual $10065620.38 and that
of J a @anteattiomal Stressed Value and Normal Value equal $1002996Eh&5e are very huge differences
beween the NORMAL VALUE and Jameel 6s Stressed Values.
financial crises.

The following is the equival ent Jameel 6s Pent aghon f
Triangle
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$47105067.6

$486170688

$486135033.2

$482803596

$482780253

|

Figure 6Jane el 6 s Pent agon for Decision Making (Num
Similar comparisons can be doAkshTrammle.in the case of the

Mean (s) of the Five (5) Companies
0.5027271 -
. 0.5022271 -
8 0.5017271-
Q
O 0.5012271-
é, 0.5007271 - ——CHEVRON
2 0.5002271 - ——MSFT
g 0.4997271 EXXON MOBIL
o
0.4992271 — GE
04987271+ T T T T T T T 7T HONDA MOTOR
¥ YO
& «\\QQ’ \\Q *QQ’ K «\QQ' &\QQ’ /\s‘ﬁ\@“'
F PP PP
Logit, Probit and Proposed Advanced Stress Probability Model
Figue8Means of the Jameel 6s Advanced Stressed Prledithebi | ity

Five Research Companies
Example1( r ef er enc e t edSiresseé Moddsof Appdndid @ ¢

Consider an example of Microsoft Corporation (MSFT) option with a term of six months (0.5 years). The current stock
price of Microsoft CorporatiofMSFT) is $48.1¢ and the strike of the option$g9.3¢. The riskfree rate is 3.92% p.a.

The volatility of the stock is 2.2041976% p.a. What is the value of the options (Kjijack-Scholes Merton Model;
and(2)Jameel 6s Economic and Financi al Crises AdSchoesed St |
Merton Model?

Using the data oMicrosoft Corporation (MSFT)extracted from yahoo finance from 20141991, we obtained:
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£ (X, Mgenymngr Socerng = 0.000000001235; (Log T Logistic  (3P)), ; =0.03188678 , S, =0.11790607,

K=$49.3¢ , S=$48.14 , s5=0.02204197 , r=0.039z2 , T=05 and t=0 . Recal that
as o5a Gy e

o IngﬁZ 8% % @' t) s d2 = d1 —S«,T t then Iné4g.;g 829'0392 0_02234197"6 60_5 >

* sT-t = -3.022041976/ 65 o0 = 0-1896¢

d,= 0.18969 0.0220419%6 0.5 = 0.20t
Therefore, d, = 0.1896¢ and d, = ©.2052¢. Using the Microsoft EXCEL, ansider the following tables:

Tablel. Blacki Scholes Merton and Jameel Advanced Stressed Call Option Prices

TYPE A+ TYPE A*+ TYPE B+ TYPE B*+ TYPE C+ TYPE D+
- 3.6767467 3.6767467
TYPE A*- TYPE B*-
3.6767467 3.6767467

Table 2 Black i Scholesi Merton and Jameel Advanced Stressed Put Option Prices:
TYPE A+ TYPE A*+ TYPE B+ TYPE B*+ TYPE C+ TYPE D+

3.9681278 3.9681278

TYPE A* - TYPE B*-

3.9681278

3.9681278
Example 2:Assume the interest on loan is 8t27%pa compounded quarterly. Suppose that this contract is a caplet
with notional value of$15,000,00designed to cap the interest rate for a pedbthreemonth starting six months
from now. Assume that the forward rate for threenth period starting on six monthssjg8%pa, compounding
quarterly with the volatility of the rate equal®s pa. What are the priceof Caplet and Floolet using: (i) Black Models

(1976) (i)J ameel 6s Economic and Financi al Crises Advanced S
Model” 4 m =$15,000,000 + 5 o+ + L gas @ F =5.08% =0.050: , E=6.27% =0.062" ,
i i-1 4 -

s =20% =0.2C = 5,=0.11141453 | ;; =0.03038397 , f(x, M orpany Scompany ))F0.00007349‘ , then

b=t = L =1 o099
(1+ DF) 1 (825 00508 1.0127
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aF 51 0508 (G . . .
S 65 (T 9 I =i (@5 (029" OF 1 o108 « a17e - USiNg Microsoft EXCEL, consider
- sJdT-t 0.20 /0.5 0.1414 :
the following tables:
Table 3 Merton and Jameel Advanced Stressed Caps Prices:
TYPE A+ TYPE A*+ TYPE B+ TYPE B*+ TYPE C+ TYPE D+

TYPE A*- TYPE B*-

Table 4 Merton and Jame@dvanced Stressed Floors Prices

TYPE A+ TYPE A*+ TYPE B+ TYPE B*+ TYPE C+ TYPE D+

TYPE A* - TYPE B*-

Note: All the tables and example® @xtracted from Jamilu (2015), Asian Jouiofavlanagement Sciences, 03 (10);24.

Example 3 (reference to BlatkScholes Merton (1973) Default Probability Model):
Using the Chevron Corporation data extracted from yahoo finance from 201%991, we obtained:

£ (X Mompany Scompany P& 0.00007349(LOg-Logistic (3P))s; =0.03038397 and s, =0.11141453. Let J =0.46464:

then using the pr opvwesdahedihe followingdakle VI I Model s,
PROPOSED JAMEEL'S MODELSII AND BLACK - SCHOLES

FORMULA FOR CALCULATING PROBABILITY OF DEFAULT
M7 TYPEA+ M7TYPEA- M7TYPEB+ M7TYPEB M7TYPEC+ M7TYPEG M7TYPED+ M7TYPED  BLACK -SCHOLES

0.494376251 0.494359875 0.494441555 0.494294571 0.321102471 0.321086095 0.321167775 0.321020791 0.321094283

Example 4(reference to Merton (1974) Recovery Rate Model):

Using the Chevron Corporation data extracted frogmhoo finance from 20147 1991, we obtained:
f(X’nZIDmpany' SCompany ))F000007349 Log | Loglstlc (3P)),/7L=0030383971' and SA:011141453‘ Let A:OOSOE’
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D=0.0627 T=0.5, my =0.0063831 , @, =0.46464. 54 d,=0.323219%; h o n using t he propose

Models, we obtained the following table:
PROPOSED JAMEEL'S MODELS VIIIAND BLACK - SCHOLES

FORMULA FOR CALCULATING RECOVERY RATE

M8 TYPEA+ MB8TYPEA M8TYPEB+ M8TYPEB M8TYPEC+ MB8TYPEG MS8TYPED+ MS8TYPED = BLACK -SCHOLES RR

0.80997025 0.809980649 0.810062329 0.809915345 0.699202953 0.699186577 0.699268257 0.699121273 0.699194765

Example Hreference to KMM Merton):
Using the Chevron Corporation data extracted from yahoo finance from 201#991, we obtained:
(XM ompary compaP. 00007 (LOg T Logistic (3P)), m=0.03038397!, and s,=0.11141453 . Let

DD=0.323219¢ hen wusing the proposed Jameel 6s | X Model s, we ¢
PROPOSED JAMEEL'S MODELS IXAND KMV - MERTON

FORMULA FOR CALCULATING PROBABILITY OF DEFAULT

0.49609036 0.496073984 0.496155664  0.49600868 0.321102471 0.373256281 0.373337961 0.373190977

Example &reference to Nafe KMVi Merton):

Using the Chevron Corporation data extracted from yahoo finance from 201#991, we obtained:

(X, Panpany Scompany P 0.00007349(LOG T Logistic (3P)), ; =0.03038397, and s, =0.11141453- L€t Naive DD=0.5363612

then using the proposed Jameel s X Models, we obtained

PROPOSED JAMEEL'S MODELS XND NAIVE KMV - MERTON
FORMULA FOR CALCULATING PROBABILITY OF DEFAULT
NAVE - KMV
MERTON
0.493506999 0.493490623 0.493572303 0.493425319 0.295862655 0.295846279 0.295927959 0.295780975 0.295854467
Note: All the tables and examples are extracted from Jamilu (2015),Jasiaral of Management Sciences, 3,(161 34

From the above tables, the eight (8) proposed Jameel 6s
Original Blacki Scholes, Merton, KMM Merton and Naie KMV - Merton and interestinglyacp t ur & ¢hil A f at
effectd which is not being captured by the traditional
Economic and Financial Crises given accurate, ableal i d an

Example7.(r ef erence to Jameel s Advanced Stressed Model s of

Consider the values obtained i n i BdoleB)rocbp Grewot Calparatiere | 6 s
Probability of Defaut (not for an Option) and Proposed Jainsel Model s VI I 1 ( ah8choRe.detvery
EADy,...,.= $1,0200( and M =3 then we can Calculate:

(i) Stressed and Normal Asset Correlations for all exposures;

(i) Stressed and Normal Capital Requirements;

(i) Stressed and d¢mal Risk Weighted Assets;

(iv) Stressed and Normal Regulatory Capital for Credit Risk; and

(v) Stressed and Normal Unexpected Losses.

This can be seen using Micros&KCEL in the following table
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Stressed PDs, Rs, bs, RWAs, RCCRs and ULs:

FORMULAS PD (STRESSED) R (STRESSED) b(STRESSED) K (STRESSED)  SRWAGSTRESSED)  SRCCR (STRESSED) UL (STRESSED)

Note: All the tables and examples are extracted from Jarfillbf2Asian Journal of Management Sciences, 03 (12) 346

From the above table, considerir@’I7TYPE C . LGDTYPE C)

RCCRyesses and Ylswesse are: 0.120000013, 0.032671502, 0.131098763, $1671509.23, $133720.7384 and 0.126255275
. . {M7TYPE D-, LGDTYPE D-) , ..

respectively, while that o are: 0.120000013, 0.03267553, 0.131103573, $1671570.553,

$133725.643 and 0.126283389 which are all HIGHER or equal in values than corresponding Blelc&les Formula

(Normal) whose values are: 0.120000013, 0.032670997, 0.131098159, $1671501.53, $133720.1224 and 0.12625175.
Whereas in case M7 TYPE A+, M7 TYPE A, M TYPE B+ M TYPE EM7 TYPE Ct, and M7 TYPE L 1o

, the values for Rstresse(’ bStressecy KStressec, RW’%tressec,

values for RS"essec, bs"esse‘, Kstessec, RW'%UESSEC, RCCRyessec and Ubsiescer are all LOWER or equathan corresponding

values in the case of BladkScholes Formula (Normal).lt would be recalled that BlacRcholes Formula suffered

from the criticisms of NORMALITY assumption, that it can either underestimates or overestimate Credit Risks,

therefore, fom the foregoing, we can deduce the following:

() I'n case of Credit Risk OVERESTI MATI ON (stress period)]
(M7TYPE G, LGDTYPE C) and (M7 TYPE D-, LGD TYPE D-); Whereas,

(i)  In case of Credit Risk UNDERESTIMATION (stress periotl}e consi der Jameel 6s Model
(M7TYPE A+, LGD TYPE A}» (M7 TYPE B+, LGD TYPE B}, (M7TYPE B-, LGD TYPE B).

(M7 TYPE C+, LGD TYPE C}, and (M7 TYPE D+, LGD TYPE D}
Similarly, we can treat the case of KM\Werton and Nafe KMV i Merton in the sam manner.

J a meieAistd Biangular Solution{xl, X5, )(3} for:

0] RWA is given by {1671501.53, 1671509.23, 1671570k

(if) RCCR is given by{133720.1224, 133720.7384, 133725.4

(iif) UL is given by {0.12622517, 0.126255275, 0.126283¢
Jameel 06s Pentagon foryPegigdron Making Solution

0] RWA is given by {1671501.53, 1671509.23, 1671570.553, 1671521671527}

(ii) RCCRiis given by{133720.1224, 133720.7384, 133725.6443, 2337, 133722.%

(i) ULis given by {0.12622517, 0.126255275, 0.126283389, (2636, 0.126263
4.4 Result and Discussion Reference to Jameel 6s Advanc
Example 4 Consider an example of Microsoft Corporation (MSFT) option with a term of six months (0.5 years). The
current stock price of Microsoft Corporation (MSFT) $818.1¢ and the strike of the option$19.3€. The riskfree
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rate is 3.92% p.aThe volatility of the stock is 2.2041976% p.a. With the above strike prices of 148 months:

My =0.008836 s

=0.18805;, and f(k; m, s, )9:1_62423;(Cauchy) for the current period. Note that, unlike

strike

Probabilty, Probability Distributions Function can take values GREATER THAN ONE at extreme cases since its define

as Probability PER UNIT VALUE of a Random Variable, but the integral of this distribution function taken with respect

to this value must be exactly @a 1.What is the values of both CALL and PUT the options ugibpBlack-Scholes

Merton (1973) Model; and 2 ) Proposed Jameel 6s Sophisticated and Ho
Modelsreference to Blacischoles Merton (1973) Model?

Using the data oMicrosoft Corporation (MSFT)extracted from yahoo finance from 20141991, we obtained:

(X, Mheryng: Soengng P 0.000000001235; (LOg T Logistic (3P)), 73 =0.03188678, 5,=0.11790607 , /g =0.03282908 ,

S =0.12452530:, 1, =0.02804627 » and s  =0.12354071 (data available) , k=$493c, S=$48.14,

5=0.02204197 , r=0.039z T=05 and t=0. Recall that _ nge 8= 5 & 9, d,=d -sJT ¢ then
T sJT-t
448.14 5a 0.022041976 B
InHio.30 5290392 2SR Gos 9 -~ o1600 02 = 0.18969 0.0220419%6 0.5 = 0.20¢

d, =

TYPES
(CALL)

Based

0.02204197¢ 0.5 O

Therefore, d, = 0.1896¢nd d, = ©.2052¢ Using the Microsoft EXCEL, consider the following tables

Table 4.4.1Call Option Blacki Scholesi Mer t on (1973) and Jameel 6s Sosddi stic
Derivatives Pricing Models

TYPE nt

0.61862247;
0301 64231;
72,68987791;
68.56648084
7218394931
65.]3796108-
72.68987793.

68.24950078

0618622528

68.24950084

72.68987798

3821754724

on

BLACK- BLACK- BLACK- BLACK-
SCHOLES TYPE n- TYPE nt SCHOLES TYPE n- TYPE n+ SCHOLES TYPE n- TYPE nt SCHOLES TYPE n-

0301642368 4.236090898 3289550294

68.56648089 6822322502

68.7554205 69.09868537

65.16423679 4236090843 3280550347 68.56648004 68.22322507 64.63203236 7215767355

6822322497 68.7554294 0301642315

69.09868527

-64.6057566 4.236090951 3289550242 65.13796103 7271615374 64.63203236 7215767355

727161538 121576736 72.68987803

64.63203241

65.16423684 64.63203231 721576735

65.16423674 65.13796098 7271615369 68.75542943 69.09868532 72.18394926 64.60575655

68.54020513 72.18394937 64.60575665 0618622422 3821754724 3703886468

0618622528 0.618622422

3.821754672 3703886521 6824950084 68.54020518 72.18394931 -64.6037566

69.07240961 68.78170527 69.07240951 68.78170516 68.24950073 68.54020508

68.54020518 0.618622475 0204286301 0086418043 0.204286301 0086418043

7268987798 64.63203236 7215767355

0086418045

3.703886468 0204286248 0086418098 68.24950078 68.54020513 0204286301

65.13796103 7271615374

the above CALL option table: Jameel s model s

Economic and Financial MELTDOWN (recoveries and recessions stress periods) while, LEFT of models 1, 2, 5, 16, 31,
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35, 36 and are part.i

al ly

HI

GHER

v al

ues

reference

to

t h

34, 41, 50, 52 and 53te EXTREMELY higher values considering BSM but could be useful in other market conditions.

Table 4.4.2 Call Option Black Scholesi Mer t on (1973) , First and Second Jame
BSM
1ST PROPOSED 1ST PROPOSED  BLACK 2ND PROPOSED 2ND PROPOSED
CALL MODEL CLASS (+) MODEL CLASS ¢) -SCHOLES  MODEL CLASS (+) MODEL CLASS ¢)
M Il
TYPE 3 0.112693806 0.230562062 0.11315978 0.230096088
M Il
TYPE 33 0.112693859 0.230562009 0.171627934 0.113159833 0.230096035
M Il
TYPE 59 0.11269334 0.230562115 0.112693754 0.23009614
The above table summarized the comparisons betwdRBT andSECONDpr oposed Jameel 6s mode

the columns of % proposed model class (+) and 2nd proposed model class (+), they ultimately approxireates on
another with a very strong positive correlation, similarfypioposed model class) @nd 2nd proposed model clask (

with their values sufficiently in between BSM Price. These conclude thaFR®&T andSECONDpr oposed

models are extremglrecommended to be used at the times of Economic and FinMEIAIDOWN (recoveries and

recessions stress periods).

Table 4.4.3Put Option Blacki Scholesi Mer t on
Derivatives Pricing Models

TYPES (PUT) TYPE n+ BLACK -SCHOLES TYPE n- TYPE n+ BLACK -SCHOLES
1,2,3,4 0.463009087 -0.327241322 - 0.463009087
5,6,7,8, 0.463009087 -0.010261162 -67.93184387 0.463009087
9,10,11,12 65.45561794 0.463009087 -72.39849683 -2.998169194 0.463009087
13,14, 15,16 -67.93184382 0.463009087 68.85786199 69.39006642 0.463009087
17,18, 19, 20 -64.31437545 0.463009087 72.47533047 -2.998169089 0.463009087
21,22,23,24 73.00753495 0.463009087 -64.84657993 -71.86629245 0.4630®087
25,26,27,28 65.45561789 0.463009087 -72.39849678 73.00753484 0.463009087
29,30, 31,32 -68.24882398 0.463009087 68.54088194 -64.3143755 0.463009087
33,34,35,36 0.463009087 - 4.553747812 0.463009087
37,38, 39,40 0.463009087 -0.327241375 -3.412505368 0.463009087
41,42,43, 44 4.13941161 0.463009087 4.02154333 69.07308642 0.463009087
45, 46, 47, 48 -68.24882403 0.463009087 68.54088199 - 0.463009087
49, 50, 51, 52 65.45561794 0.463009087 -72.39849683 4.139411586 0.463009087
53, 54, 55, 56 -3.412505315 0.463009087 -3.563037351 - 0.463009087
57,58, 59 4.139411691 0.463009087 4.02154333 73.0075349 0.463009087
Basedonie above PUT option

(1973)

TYPE n- TYPE n+

-0.010261215

68.85786204 4.553747865

-3.944709692

-67.93184392

-68.46404825

-3.944709798 73.0075349
64.92341357 65.455618
-64.84657982 69.39006647

72.47533052

3.607207209

-3.530373518 -68.24882403

-68.78102846

69.07308631

-0.327241322

4.021543435

-71.8662924

-68.24882398

-64.84657988

tabl e:

and

BLACK -SCHOLES

Jamee

TYPE n- TYPE n+

0.463009087 - -2.998169141
0.463009087 3.607207156 69.39006653
0.463009087 68.8578621 -71.8662924
0.463009087 -64.84657988 -71.8662924
0.463009087 -72.39849688 -71.86629235
0.463009087 -68.4640483 -64.31437539
0.463009087 -0.327241269 -3.412505315
0.463009087 -0.327241375 -
0.463009087 68.54088199 -64.31437545
0.463009087 -68.78102835 -68.24882392
0.463009087 64.92341351 4.139411638
0.463009087 68.54088194
0.463009087

Jameel 6s

| 6s

BLACK 1SCHOLES
0.463009087
0.463009087
0.463009087
0.46309087
0.463009087
0.463009087
0.463009087
0.463009087
0.463009087
0.463009087
0.463009087
0.463009087
0.463009087
0.463009087

0.463009087

mo d e |

TYPE n-

-3.944709745
-68.46404835
64.92341351
-0.010261162
64.92341351
64.92341346
72.47533041
-3.530373571
-0.327241269
72.47533047
68.54088188

4021543383

s 3,

times of Economic and Financial MELTDOWN (recoveries and recessions stress periods) while, LEFTI®flmdde

5, 16, 31, 35, 36, 4and are partially HIGHR
Jameel 6s model s 7, 34,
market conditions.

vV a

41,

|l ues
50,

55

reference

52

t o

and 57

t he
ar e

BSMos

Jame

Sophistic,.

33,

pr

EXTREMELY
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Table 4.4.4Put Option Black Scholes Merton (19 3 ) , First and Second Jameel 6s
PUT 1ST PROPOSED MODEL CLASS (+)  1ST PROPOSED MODEL CLASS ) BLACK i SCHOLES 2ND PROPOSED MODEL CLASS (+) 2ND PROPOSED MODEL CLASS ()
0.521477241 0.404540933
0.463009087 0.521477188 0.404540986
0.521943268 0.404540881

The above table summarized the comparisons bet ween

Pr

F

the columns of % proposed model class (+) and 2nd proposed model class (+), they ultimately approximates one

another with a very strong positive correlation, similarfyploposed model class) @nd 2nd proposed model clask (

with their valuesgs f f i ci ently in between BSM Price. These concl

recessions stress periods).

Note: All the tables andkamples are extracted from Jamilu (2015), Asian Journal of Management Sciences, 03 (19), 09
Proposed Theorem (BastEvesi Kal i 6s Sacri fice):

Consider e fdlowing diagram:Basel Il Distribution of Losses

<
<

, Value -at -Risk
Creation of

Provisions Capital Stress Testing

Reserves

NnuuoI VYIS

Expected Loss Une xpected Loss Extreme  Loss

Probabiity & Probability (1- a)

Ll »la
» »

<
<

»
gl Loss

d
<«

Let DB be the distribtion of losses under BASEL Il accord described in the above diagramg (.mt)'sbe all

F

u d
models are extremely recommended to be used at the times of Economic and Financial MELTDOWN (recoveries and

Jameel 6s Advanced Stressed Stochastic and Deterministi

Jameel 6s CONTRACTI ONAL steeﬂsdmetIE)HsPAeﬁsand)(\iAal) be Normal Markets

Confidence and Significant levels respectively,'ﬁ' i (01 be an infinitesimal positive constant tth(M)-s

Advancal Stressed Stochastic and Deterministic Financial and Economic models have increases Markets

CONFIDENCE LEVEL by (+':LF') and decreases Markets SIGNIFICANT LEVEL by'jtf"), meaning now, Markets
Confidence and Significant levels have consequently bec:ane@:' )and [ 1T (& + ':L]:') ] respectively. Where,
T'is called JAMEEL®S CONSTANT.

Interpretation and Conclusion: BaktEves Sacrifice Theorem has increases MARKETS CONFIDENCE dramatically
and reduces MARKETS RISKS drastlly.
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Proposed Evebs Transition Diagram:
New Proposed Basel Il Distribution of Losses

d
-
. Value -at -Risk
Creation of
Provisions Capital Stress Testina
Reserves
o
D
2
D
5 Expected L 0SS Une xpected Loss Extreme Loss
Probability
Probability
(AT -
n-(A g
ala
>

A

»
v Loss

5. Conclusion

Based on the available results, there are very huge
Advanced Stressed Economic anchdficial Crises Values. These differences will definitely help in tracing the
trajectories of the PAST Crises and in addressing FUTURE Economic and Financial Crises.

For the sake of practitioners, it is believe that the existing Quantitative Risk Mandgklméels underestimates
(overestimates) Default Risks especially at the times of Economic and Financial Crises to the extent in which Tim
Harford (2012) publ i sihScdh oalne sar tTihcel eMaetnhtsi tH oerdndu IBad alcikn k e «
he stated that O0élt has been id&chglasealbngwithats descendants, lelpedtol a  k
bl ow up the financi al worl dé. Many other articles have
serve as the conmiptentary but not substitute of the BlatkScholes and its descendants because the models are more
robust, holistic and extraordinary, providing better approximations, increasing the probabilities of high losses and above
all have the ability to preciselyaces the trajectories of the past and future economic and financial crises from the
results and graphs shown, since they incorporatedditeffects.

Finally, for the sake of future research direction, the models can be improved further to captuvtahnformation
using more macroeconomic indicators and model sé indepe

Nassim Nicholas Taleb et al (20009) stated that ABl acl
perpetuating the illusion that we can anticipate fiitere, risk management should try to reduce the impact of the
threats we dondt understand. o

CreditMetricsE W g@ifdd) our sdadets ¢hdt na damaunt ofisophisticated analytics will replace

experience and professional judgment in managisisrCr edi t Met ri csE i s rgoalithtoohfar mor e
the professional i sk manager in the financi al mar kets and is not
il f a seatbelt does not provide p e rsheaiter to wear acstatbelttthartm , it
not wear oneo. It is better off improving Credit Risk
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APPENDIX A
ProposedJ ameel 6s Model s | :
The proposed models considering simple Logistic Regression Model are given by:
Type A:
1

ASf (X, corﬂ%ny’ Co'f%any )

PD,

tressed —

|-k

&k
l+expmaa X
Ci=0

Type A* (Higher Probabilities):

1
PDStressed = é K _6
1+n1.exp€a @(i t) ASf (X; corﬁgany’ corr%anyl )
i=0 +
Type B:
1
PDStressed = é K f)
1+ eXan\@_ @(i _g f (X; c%any' coﬁ\pan)ﬁ )

Ci=0
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Type B* (Higher Probabilities):

PD.

Type C:

PD

Stressed

Type D:

PD,

Stressed

Stressed

1

1+m. expa@_ X
Gi=0

1_5 F(X; ollbany+ ccpany )

1

1+exp§a b X ?’)
GCi=0 -

e f( ’ ct{ppany' coﬁmanv )

1

Ci=0

1+ expga b X, ‘b f (X éynpany' t,%mpany’ )

Where, the Simpleogistic Regression Model (Logit)is given by:

1

4.k
1+ expid X

Ci=0

PD=
=( X, Xps-ees
Proposed Jameel 6s Model s
The proposed model s
Type A:
PD. Stressed FEd’O +”,a ‘% j
Type A*:
PDStressed Fem/@@ a %
G 1=
Type B:
P Stressed Fd)o +’7a % j
Type B*:
P Stressed Fem @‘Q a %
¢ =
Type C:

59

considering

)ﬁ() is a vector of explanatory variables (Ma@conomic Indicators).

° Aﬁ( X conmny comga’ny )

- O: O

% ° Aﬁ( X con{ﬂny comgahy )
_u

1"( X odfbary  copany )

- O: O

81

U (X oty cany )

g’;

Mertonos

(Probit)
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PD

Stressed Fd)o a bP( j °‘§f ( X cmany cdﬁpahy)

- O: Ot

Type D:

P Stressed F&po a bJX j O.P()c ch\pan'y cgmpany)

Where,Factor Model based on Merton Model (Probit)is given by:
a2
PD= R, a #X
¢ =
APPENDIX B

Proposed Jameel 6s Model s VI I

The proposed models considerBlack i Scholes: Merton (1973) Default Probability Model are given by:

TYPE A PDStressed R mA]) 0‘sAf ( X &mpany éompany) TYPE B PDSU’ESSGd F( mk]) ‘T ( X lréompany SCompa’ny)

TYPE C PDStressed H 3) ‘g Af ( X %ompany sCompa’ny ) TYPED PDStressed F( ‘-]) <T ( X mCompany s Compahy)

Nr<r\>

Where, L (T v

n
c

o

Sy

o
O
I
o B B B

Proposed Jameel 6s Model s VI II

The proposed models considerivigrton (1974) Recovery Rate Model are given by:

TYPE A: A (-m.d) . , TYPE B:

F md

RRfessed™ eXp( T)F(—nl.dz) Sa f(X, Bhrvpany éompany) RRyesse u=%9XP(mvﬂE((_:;gz; * (X Mompany Soompary )
TYPE C: (- , TYPE D: E(d

RRyessea™ % exp(m,T) - (( dig © Saf( X Bhpary  Sompany) Psvessef% xp(mmp((_ dl; * 1 X Mongary Scompany)

3 ﬁ+ i\fT —_
Where, pr=" e 1) F(-d), o= ;ng L™ 2 andd,=d, s, T
v
D F(-d,) ST

Proposed Jameel s Model s | X:

The prgposed models considerikgMV 7 Merton Default Probability Model are given by:

TYPE A PDSlressed F( mA DD) osAf (X’ @mpany éompany) TYPE B PDSlressed R m DD) (X' n&ompaﬂy Compahy)

TYPE C PDStressed F( DD) 5‘ Af (X’ ,Qompany SCompahy) TYPE D PDStressed H DD) T (X* mCompany S Compahy))
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av o
Where, the Distance to Default can latcolated as; " & 8(77 05 $)T

bD
s, T
Where mi's an estimate of the expected annual return of
Default, sometimes called Expected Default Frequency (or EDF) is given by:

a LAY o and pKMV = F DD)
v = |n€q; —B(m 0.5 §)T

e s, T
&

Existing Model (Naie KMV i Merton Alternative)

Proposed Jameel s Model s X:

The proposed models consideriNgieKMV 1 Merton Default Probability Model are given by:

TYPE A. PDStfessed: F( mA Nalve Dq OSA f( x ngpany éompmy) 7TYP E B. PDSlressed: F( mA NaiVe Dq °f( X ngompany sCompahy)

TYPE C PDS‘TSSSSd: F( ‘NaiVe Dq g A f( x IT(Zompany sCDf"P’ﬂ'”Y)7 TYPE D PDSIreSSed: R NaiVe Dq Of( XmCompanysCompahy))

%\g 8(m 05 ¢)T

In
Where, the Distance to Default can be calculatedgs:= __ ¢
S NT

Where m is an estimate of the expected annual returo f firmds assets.The corresp

In (m05$)T and

s NT

Bk
|-CHOr

Default, sometimes called Expected Default Frequency (or EDF) is given by:
PKMV =

ogy & g o

PKMV = F( DD) with the substitutions t havenbyNarRes\=0b5a025slandt y o f

Naive m= |_,
By allowing Naie estimate of /mtodepends on past returns, we incorporate the same information. The Nale Distance

In

oE+F) g (
to Default is given byNaive DD=__€ '

F (. -O.5Naives§)T . - ) o
.Naie Probability estimate is given by:

NaivesV«/TI'
Prave= H Naive DD)

Proposed Jameel 6s MRBabertlJs Powell And Dgvid &.f Alen Eamditienal Probability of
Default):

TYPE A:

CPDStressed: F( m ACDD) 3‘Af ( X /(.Umpany é:)mpany)
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TYPE B:

CPDyesses™ A A7,C0D) (X Moy Soompery)
TYPE C:

CPDyesse™ A E€DD) & uf(X Mgy Soonpery)
TYPE D:

CPDStressed: F( QDD) T( X mcompaﬂy S compahy))

Existing Model (Laplace/Gauss Hermite Default Rate Approximation):

The Laplace/Gausk Hermite approximation of the likelihood Generalized Linear Mixed Models estimation is given
by:
Default Rate Model:

PD, = F(qr(k) X b Zf')

With the following notation:
F is the standard normal cumulative distribution func;tid‘r(k)is the rating of obligor k qr(k) is an intercept for

rating r(k) X, is an 13 p vector with the coefficients modeling the impact of the macezonomic variables on

the PQ Z~F (o,sz)is a latent factor with variances 2. Latent factors can be correlated over time with correlation
matrix Corr(Z,,Z2,,....Z)=C.

Migration Model:

Pdown , = F(qr(k),d % b 1)

Pup<,t:l B ('_qr(k),d X b Z}

Proposed Jameel s Model s 22:

Up Migration Default Rate Models:

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

PdOWl'(\K'[)Stressedz anl( %k d +X b 1) 8 ;‘ﬁ( X comeZy compgn’y )

TYPE B:

Pdowr(‘lgt)stressed: Fgﬂl( %)‘ d +X b 1) g f( X cor‘ﬂny comﬁany )
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TYPE C:

Pdowr(‘x,t)stressedz F(q(rk d "x b %) :§‘f( X cor@lny corﬂgany )

TYPE D:

Pdowr(]k,t)stressed: F(q(r)g d +)§ b %) r( X c(ﬁl)an)ﬁ cd‘ﬁ]pany )
Down Migration Default Rate Models:
For example, th®own Migration Default Rate Models of a Company under stress ubthg2 TYPE £ are given
by:
Puqk,t)stressedzl -g gﬂl( %)Q d )§ bZ)- g Aoj( X com;{ZZy' comp§ny )

In similar way, we can find the Down Migration Default Rate Models of the remaining types.
APPENDIX C
Proposed Madels2e | 6 s

Recall that the price d8ALL OPTION is given by: C(S, t) = N( (‘1|) S- M g) KE™ Y then
The proposed models considerBizck Scholes Merton (1973Model are given by:
TYPEA (%):¢(

S Yovesse™ BHM D) °S (X Moy g ) F - EFAD7 2K ool s 5) KGR
TYPEA* (*) "C(S Vgrerre= BAMR D) °5 (X Moo wms ) H - EF) 2K wnrflh oS ) KEKY
TYPEB (3)10(5 Doresses= BHM D) ° { X Berying Saorving ) 8 - EFa T € X wcllo wen ) K&
TYPE B* (*) C(S gpesee BAM @) (X Thonyrg Senyng ) € - £ € X wsBing wnaign ) FE )
TYPECC(S 9= BH ) Sa ( X Flowng Swong )8 - 8 26 X wilho weeid: ) K@ °
TYPED:C(S 0o BA D Mtoryings S WG - 88 € X ulllyng i) KE

The price oPUT OFTION is given by: P(S )= - £ d) S { F) & 9 then

TYPE A:

P(S t)Stressed: '% (: R g) 5: f( S u(ﬂerlying‘ urﬁerlying ) 5 g ':Ag)n A(os( underlyl‘y undgrlg 5) K T)é)

*- . .
TYPEA ’ F’(S ')Stressedz _% (: R g) ‘i ( X umerlying' ulﬁerlying ) 5 g g) - A(§X underlm unda‘ngS ) ng)
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TYPE B P(S' t)Slressed: -% (: ”i g) ]( X mderlying’ ﬁderlying ) )ﬁ g EA @7 ( xo undemg undeng ' ) Kﬁj E
TYPE B*: P(S' t)Stressed: _% (: ni\ g) ( X mderlying' lﬁderlying ) )ﬁ g g) - ( Xo undgK/ing undeﬁg’n’ ) chT ()
TYPE C P(S, t)Stressedz _% (: G) 5: 1( x mderlying1 §\derlying ) )ﬁ g @ - A éox undemng undef@ 1 ) Kﬁ;r {)

TYPE D. P(S t)stressed= -% (: g) ( annderlymg’ ‘Smderlylng‘ )Xﬁ g g) - ( x° urmlylng untgrlylng ) K T 9

Where, the Blacki Scholes Merton (1973) model for CALL and PUdptions are given by:
C(s9= Ad)S - (Fg) K" YandP(S = - F d)S ( ) K&" " respectively.

d,=(In(s'K) {r s2/2)(T §)/ «/T tand d,=d, ST &

Proposed Jameel s Model s 24:
Recall that theCALL PRICE OPTIONS on foreign exchange rates is given by:

C(S.9=¢"Y( FH d) -K (Fd))then

The proposed models consideri@grman Kohlhagen (1983) Foreign Exchange Rates Optitnite are given by:
3)- N
TYPE A ( ) C(%, t)S!ressed: ér(T ‘)( Fg F(”Z\ Q) o‘% f( X u(yerlymgv urﬁerlymg ) ﬁ K gFAQ)In :( X under\yll@7 undgrlg S) )

*[*
TYPEA ( ); C(S Vapensea= €T FRHM D) 5 { X By wBomng ) § K EF) 2K el wncernsS ) )

TYPE B(3 o e . .
( ):C(%,t)g eeeee STV RBAMG) N X Gy G ) G K BFa (X wsellls  wncer > ) )

*[* N
TYPE B ( ) C(S)’ t)Stressed: e'f(T ‘)( Fg F(/‘/l Q) of( X mderlymg' ﬁderlymg ) )ﬁ K ge) (ox undgg/lng undeﬁgn' ) )

TYPEC: (g, Veversea= €7 U FEA Q) Sa X By o ) B K 88 26 X el wnaerd ) )

TYPE D C(S,, t)St eeeee a— e-r(T {)( Fg F( Q) of( XM nderlyings Sinderlying )Xﬁ K E g) (ox urfddying untrlying ) )

The PUT PRICE OPTIONSN foreign exchange rates is given by:

P(S.9=e"Y( KK d) F (Fg)}then

3
TYPE A( );P(S;,t)& ST RH md) 8 (X g s ) B F & FaD? €K wrierill wipnoS) ) €

eeeee

*
TYPE A*( )P(%, t)stressed: e-f(T ‘)( I% F( FIZ\ Q) ‘; T( X UWerlymg' ul’ﬁer\ylng ) 8 F' g @) - A($X underlm undarigs’ ) ) f
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TYPE 8(3);P(%,t)5(,essed TR M) (X Qroings SFaorvns ) B F B Fad? { € wclle wceiss ) ) 6

*[(*
TYPE B () (g e 6T (K D) A % G S ) = & - (¥ e o ) ) £
TYPE C P(S),t)sl eeeee a ér(T (>( Kg H 'Cl) S% f( X Laenyings  Shderlying ))ﬁ ~ E @) - A#x undeflfng  undeng ) ) E
TYPE D:

P(Sb, t)suessed: ér(T {)( Kg F( *3!) T( XM derying” Sinderlying )Xﬁ’ ~ 8 @) - ( X udddying  unriying ) ) XE

Proposed Jameel 6s Model s 25:

Recalled thaCAPSPrice is given by:(:ap(t):(_?ql M DO(tT) SRTLT) (dF E -(d35F — )
=1 e e ' te

The proposed models considerBigck (1976) for CAPS Pricis given by:

TYPEA(?’): - e b SF (LT T)(F(md) ° S F(X slling: wermor ) X
ap(t)stressec‘_ia:'l D(t T) gE{ (:nl(di EN N t)) As‘\‘(x wndZhyings  unaSiying: ))

*
TYPEA* ( ) :C (t) . M DD(T, T) g': (t T )(F (1710’) RECY f( X Whllnyingr  underlying )) X
a| = 3 3
P Dovessed™ 3 SE (:d ST ) K T(X slliimgs o ) 2

3
TYPEB( ): . S'Z(tT T)(F(nzol) ° f(x (Fiernying »  dderlying? ))X
CHPVeere™ @ M2 OPET e £y (a VT D) (% wlitiwer oo ) 2
TYPE B* (*) cants a R, gF(tT LT)(F (m2d) ° F(X @honings  daenings ) X
AP(Ysuessea™ ° < E Eq{ f sidTa - (X Glong daeme )X
TYPE C: éF( T,,l,'IT)(F(d) °Sa f(x {#sertying »  dhderlying? ))X

Cap(Yopec=8 M ° DB(LT) § 2
e E 3( el

SidTe - S (X sl wioring ) 2

TYPE D- F(t -rl-l'-IT)(F (q) ° f( X/Underlylng' ‘%nderlylng' »

3E { (?q S5 \/Tt)- f( b {Hicrying®  dRderlying? ))X

€

Cap(Dgyess=@ M * DD(tT) g
i=1

é

Proposed Jameel s Model s 26:

Recalled thaFLOORS Price is given by:Hoor(t):éM : ooeT) S F(tT.T) ( dF E (+d 335/?%

The proposed models consideyBlack (1976) for FLOORS Priceis given by:

TYPEA: ToT)( A md) % (% @i aonying ) X

{ Er( o ST 9)- X wllhig s )

FIOOF (1) o= B M * DO(ET)

rwrwm
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%
TYPE A EFET LT A Md) % (% o@iing: wlerying ) X

Floor (1) e0a= 8 M D(LT) & 2
s o :( (: q‘ s '\'7T 1 ) - X f( X umrlylng’ ur‘tgerlying' )) >

TYPE B: ; g_F(tT TR ) (X oo oo )
FI00r (1) gpesea= & M 2 DY) e E :( Er( o sfT. 1)- f(x ua ier )))
TYPE B*:
Floor (t) =AM s DoYtT) S F(T.. TR 1z2d) F(X GRening s Faemina: )IX
Stresse aT A T g E :( (: d- s, #Tl ) - f( X (Fherying»  sAderlying® ))X
TYPE C: ~ . a s D:);(t Q F(t T, )( F( q) SN f(x {Fuenying»  dhderlying? ))X
oor ( )Suesseu—f'-jl ’ L E 3( (: & sYT. 1) - K (X g wlenines )) B
TYPE D: w e_ F(t,T,. T)( H d) (X Thaenying » Sndernying: »
Floor (t) g, c.ce d=|a:_1M = DoA(LT) e 3E { (: d- SW) - (X Fien aRderying? ))Y

Proposed Jameel 6s Model s 27:

Recalled that th@ayer Swaptiorformula is given by:
Swaptiorf J=s 2 M éz_( By (& F- ( 4 Q\/T)) Bty

The proposed models considerBigck (1976) for Payer Swaption Pricesre given by:

TYPE A (3 ) . aF (t)3 ( F(,n\d) (X’ Merlying’ ur%erlying )) X g
" Swaptioff Jgyessea= S A1)
_1 & F { F”l ) )5? ( X un@lying’ unugrlying )) 8
TYPE A* (*) n aF (t)3 ( F(”?Ad) oSAf (X’ l{r?gerlymg ur%erlymg )) X 6
: i = 9 )
Swaptlom )S"essed ° % % F { ('_d S'S\ITO t) - S f ( X mer|y|ngf ul%erlylng )) Xg q ' T)
TYPE B (3 n é t)3 ( F(md) f (X Rderying  Fhderlying ))X 6
- SWaptior Ysyessea™ MaE O 1T
- i= ég { F’TL ) f ( ?(‘ Merlying' ur%erlying )) )‘8
TYPE B* (* . 8F,0)° oring:  Shrtyin 8
C). SWaptioN Yoenni=5 *M A () 106 B e e E1tT)
i=1 % { ('_d S5 '\/ t) - f ( % Idertying'  Shderlying ))X 8
TYPE C aF (t) ( F(d) S‘ f (X, mderlylng §nder|ying ))X 6
Swaption Je =S 2 M Ot
° ‘ i=t § F { @ S \) ) A f ( X L(r?t?erlying’ ur%erlying )) Xg
TYPE D- n é s 3 nderlying? underlyin: 6
SWaptiorf Jesea=S > M & 207 (D) T % Pt Soia § X1

izléglz :( ('_d S‘S\/To t)‘ f(S’(, Iderying  thderlying ))X

Thepricing formula for theReceiver Swaptionds given by:
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Swaptiorf } = s 3Ma:( Ky (C§ -F ( e & T )) E(’-tuq)then

TYPEA: arm { €md) S"f(x Wergng uSoryna ) X o
SWaptior Jgyessea=S 2 M é et
|1a=_|'|:( F(”Z d T t)) ,ST(X, uffiying  undriying )) 8q T)
TYPE A A FR® { € md) ST(X MMerymg  ueryme ) X

SWaption Yoreesea=S > M & o1

[e]
(o]
4§F( H @ sty 1) SP(X Mg wSening ) 28

TYPE B: < dort ) " an ;; F.( :( € md) f 6X. fBaenying  Fhdertying ))X g HtT)
waptio stressea= S P
i=1 éa_;,i-l: ( F(/Q( d £ T, t)) f ( X, Mdernying  urierlying )) )6
TYPE B*: _ n i Fs(t) :( (: f"ng) f 6Xs mderlyingv §|derlying ))X g
Swaptiolf Jsyessea=S > M a %_ 8 q 4 T)
i=1 g F ( F( d st T, t) - f ( X Iaerying  Shderlying ))X Q
TYPE C s i _ M n & F ®) { (: d) sAof (X’ fARdenying  Fnderlying ))X g q T)
wWaption Jsyessea= S % %F( . (: 4 54T t) s f( % s s )) )(g tT
TYPE D: _— IS XC { Ed)  FEX Mnsenyng Sundenving Jf 8
waptionf Jsyescca= S é—ftl%':( (: 0 s AT t) ) f(x" Bonmes S ))X S X1tT)

APPENDIX D (General Form)
First Proposed Jameel 6s Model s |

The proposed models considerBizack i Scholesi Merton (1973)Call Option Price are given by:

C(S’t)Stressed H/?g Wg) °§ 1( S SmS,S) /?K' (Sk Ko K/'n) g p
-KgRAm. md,) °st(s, omed Ref(& « ) @D

The first Type above is the gaaé(initial) proposal not necessarily positive prices (but could also be negative values);
however, usi ng Jameel 6sContractional and Expansi onal
COMBINATION of TERMS andSIGNS.

Combination of Terms and Sgns:

Recall that C' =nl/(n -r)irl then we haveC+C; 4C. &€ G G+ 63combination of terms using

the general form above an@; +C; 4G} & G G+ C +CG 225combination of Signs.

The proposed models considerBiack i Scholesi Merton (1973)Put Option Price are given by:

P(S’ )Stressed % (:,7g /pg) § f( $ SmS"S) XK? (Sk K1 Kln) G' /
+KgH m. md,) °sf(s, omgs xuf(& « M) gér(be

Therefore, we have to further check 4 and 162 remaining combination of Terms and Signs respectively.
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Where, P(S)= - F d)S { E) k&Y.

Second Proposed Jameel 6s Model s |:

The proposed models considerBigack i Scholesi Merton (1973)Call Option Price are given by:

C(S’t)stressed: %F(%K gj) OSSK' f( $ £n SS) XOSK‘S( k K m) % P
-KgF(n%K'dZ) o‘%K'f(S’ a 95) XOSKE(k’ K m)%rﬁﬁ)

Similarly in this case, we can find the 63 combination of terms and 225 combinations of signs for @élbothnd
PUToptions as in the c dbaleloshowtd inthestable ®ove.posed Jameel 6s

Also, theGREEKS of the bothCALL andPUT options can be found in similar ways and patterns.

Therefore, in this section, the author will treat the
poposed Jameel 6s models | above. Similarly in the case

Proposed Jameel s Model s I 1:

The proposed models consideri@grman - Kohlhagen (1983) Foreign Exchange Rates OptionsPrigge given by:

C(S) t) =2F§:(ng /ﬂdl)o §f(s’ S'ms’f’) OXK-f(k’ K’ Km) g P gr(T 1)
? 7/ Stressed g _Kéqng mdz) °§f(s, Sms’s) /?Kf(.k, o KI77) lﬁ?fw
And/or
eF & ° @
(50,8 T ) el @ 2) Bl w @82y
é 'KSF(”%K-dz) o‘%K'f(s’ a 99) XOSKE(k’ K W)ﬂd P

and that oPUT are given by:

P(S) t) :g-FgF( AL ,ﬁdl) 0§f(s’ Sms’éj Xch(‘k' K? K/n) g P gr(T{)
? 7/ stressed é +Ké§( H% /ZZdz) °§f(S, 3/773,5) Xqu(k, o K/77) lﬁ?ip
And/or
EFe ° 7}
(8.9 od ER ) Selle @) Xl e I e G
5 +KEH medy) &ef(s & ) x Bk o @) o

where, C(S, )= €T V( FH d) -K (Fd))and P(S,)=e")( KK d) F (Fq)}.

Similarly in this case, we can find the 63 combination of terms and @2binations of signs for the bo@ALL and
PUT options as irALL the cases as shown in the tables above.

Proposed Jameel 6s Model s I 11:

The proposed models considerBigck (1976) for CAPS Priceare given by:

68



International Journal of Social ®ace Studies \ol. 4, No. 3; 2016

Cap( 1) 2\ DYt T) g (LTLT)EF (m. md) ° sf(s sms.9) X f(K . «mM g P
ap Stressedza N : ° & ° °
= g - Kéq:(ng ,p(di - { T t)) S.Sf(s, ss 172, ); )g.f( s « « /)7 ¢

And/or

() n D( ) gF(t’Ti—l T)g':("'%K /.zml) ° s%'f(s’ 5/775,5) OXSK'fék' K Km) &” »
Cap tSlressed:a M N D tT 5 ° &
=t g 'KSF(”%K(di - Ti-l t)) §<-f(5 svmsrs) Xswfék K? Km) E

and that oFLOORLET are given by:

Floor (O Am oo ooeT) SEETLT)EH m. pd) Sf(s s/ms9 xiflk . «m) & P
Oor Slresse:a ’ ¥ A S
! i=1 g +Kéq:(ng' fp( di i Ti—l t)) S‘g(s’ s» 172, ); )ﬁf(ls K K"jlg
And/or
n e F(t Md) K.f(s 17 s5) xS k . @ p
Floor (t)Stressed: a M 3 D:p(t’T ) g s F( ) ( ) 5( ) ‘ﬁ
= é KEAm( o #/T: 1)} s2f(s omed) xoffbk o w7) &

where, Cap()=8 M * DD(tT) §H(tT.T) (dF E -( e oF/Tr ) and

Floor(t)=& M 3 DD{t,T)

i=1

MDD
]

—~
=5
_|

T) (dF B (+desRE B

Similarly in this case, we can find the 63 combination of terms and 225 combinatisigsns for the botlCAPS and
FLOORS as inALL the cases as shown in the tables above.

Proposed Jameel 6s Model s | V:
The proposed models considerBigck (1976) for PAYER SWAPTIONS Pricesare given by:

Swaption }.,__~s 2 M anng(tPéF(ﬂg- f&zd‘) cst(s omes) Ref(&k w ) G P g%m
= -KeHm m(d - & 1Y) (s omF Xl WP pf 0P
And/or
Swaptior{ ). =5 * M ang:s(thF(mgK) ‘s f(s g7 ) x°sB(k, « W)L P 5@(”)
¢ KGHm(d ST T) SeT(s omad) xStk . 1) & b
and that oRECEIVER SWAPTIONS Prices are given by:
P &FRM % Emopd)  $f(s omos) xf(K o W) & P g
SWAPION Jomna™ M B & ckgH{moa{ d WL D) A(s om b xtle o w8 D5
And/or
Swaptior{ ).._=5 =M égFS(t) 2 Fmd) sSf(s 9 5) x S8k « W) P E(IT)
o g +KEHm (@ &/T 1)} sif(s omes) xoffbk W W) ﬁ

Where, Payer Swaption is given I$waptiorf j=s 3 M an( 3@! f( (ﬂ: F- ( d B‘J I )) [Qt,'D

i=1
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and

Receiver Swaption is given by:
Swaptiof J=s 3 M a( Ky 8§ -F { &7 ):) Bt

Similarly in this case, we can find the 63 combination of terms and 225 combinations of signs for tRAYBER
SWAPTION andRECEIVER SWAPTION as inALL the cases as shown in the tables above.

RECOVERY RATES AND DEFAULT PROBABILITIES EXTENDED VERSIONS
Proposed Madelsné el 6 s
The proposed models considerBigck i Scholesi Merton (1973) Default Probability Formula are given by:

PDStressed R mS HK‘J) o‘%f(s’ gn S$ XoKf(‘k' K m
And/or  PDgyeqeeq™ F( mSK‘]) gSKf(S 7Y §) Xos-KB( K« /ZZ)

We have C’ +C; 4C] Zcombination of terms andC;' + C, 4C; &, 15combination of Signs of this nature.

o2 <
(0]

;n Sy v

c 2 (T Y 9 with then

Proposed Jameel 6s Model s VI

The proposed models considerBijck i Scholes’ Merton (1973) Recovery Rate Fonula are given by:

And/or

We have C+C; 4C] Zcombination of terms andC;' +C; 4C; & 15combination of Signs of this nature.

;n m ST
Where, RR= % exp(mg T) (d) 4-¢ 2 and d,=d, s, T

F( —d2) s\,\/"‘lT

<I\J

Proposed Jameel 6s Model s VI I:

The proposed models consideitddV i Merton are given by:

And/or
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