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ABSTRACT

Black - Scholes Formula has being seriously and widely criticized as the one
of the major components that contributed to the 2007 - 2008 financial and
economic crises especially in the industry of Financial Derivatives that
worth over $500 trillion before the crises.

The BLACK - SWAN events theory of Nassim N. Taleb has drastically
suppresses the over reliance of NORMALITY ASSUMPTIONS almost in all of
the Derivatives Pricing Models.

Though, Banks Regulators and Supervisors, Basel II and III dealt
comprehensively and extensively about the idea of Stress Testing,
meanwhile, the Stress Testing methodologies from sensitivity test, scenario
analysis, and historical scenarios to hypothetical scenarios were based on
IMPLICIT ASSUMPTIONS. Nevertheless, they contributed immensely in
addressing Global Economic and Financial Crises.

Generally, the existing Derivatives Pricing Models (Black - Scholes - Merton
Models) did not extensively deal with the behavior of FAT - TAILED
EFFECTS of the underlying asset return.

The main aim of this research paper is to consider the existing Derivatives
Pricing Models and incorporate FAT - TAILED EFFECTS in them using
JAMEEL'’S Contractional and Expansional Stress Methods. For the sake of
data analysis, data were extracted from yahoo finance (2014 - 1991) of
Microsoft Corporation and Chevron Corporation (CVX), Economic Research
in the case of U.S. Macroeconomic indicators.

Finally, the new proposed Jameel’'s Advanced Stressed Derivatives Pricing
Models developed were found efficiently working and can capture the low -
probability, high - impact events and readily available to predict future
Global Economic and Financial Crises associated to Derivatives Pricing given
accurate, valid and reasonable models’ independent variables.

Keywords: Options, Call, Put, Stress Test, Black - Scholes — Merton, Jameel

Introduction

The Economic and Financial Crisis of the late 2007 -
2008 has brought serious debates among the leading
Practitioners and Academics about the incompleteness
of the Derivatives Pricing Models. One of the most
criticized aspects was the fundamental NORMALITY
assumption in almost all of the Derivatives Pricing
Models. This assumption of course makes the models
to either underestimate or overestimate the
derivatives prices especially at the times of Economic
Recoveries or Recessions.

There were so many attempts by both the markets
Practitioners and Academics to improve on the
existing derivatives models more especially at the
stress periods, unfortunately, up to this date of writing
this paper, the models still assumed Normality.
Though, Basel II and III extensively recommended the
idea of Stress Testing which also extremely important
concept to address Global Economic and Financial
Crises via Derivatives Pricing. The major problem of
Stress Testing Methodologies, mostly it deal with
IMPLICIT ASSUMPTION in stressing the fundamental

macroeconomic indicators, Scenarios, Financial Ratios,
PDs, EADs, LGDs and so on.

Recall that Stress testing has been adopted as a
generic term describing various techniques used by
financial firms to gauge their potential vulnerability to
exceptional but plausible events. The most common of
these techniques involve the determination of the
impact on the portfolio of a firm or business unit of a
move in a particular market risk factor (a simple
sensitivity test) or of a simultaneous move in a
number of risk factors, reflecting an event which the
firm’s risk managers believe may occur in the
foreseeable future (scenario analysis). The scenarios
are developed either by drawing on a significant
market event experienced in the past (historical
scenarios) or by thinking through the consequences of
a plausible market event which has not yet happened
(hypothetical scenarios). Other techniques used by
some firms to capture their exposure to extreme
market events include a maximum loss approach, in
which risk managers estimate the combination of
market moves that would be most damaging to a
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portfolio, and extreme value theory, which is the
statistical theory concerned with the behavior of the
“tails” of a distribution of market returns. Thanks to
the Idea of Stress Testing and by extension Extreme
Value Theory. 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
field of knowledge.

Also, he is the one of the leading actors in the financial
markets to propagate the inclusion of “fat - tail
effects” in the modeling of credit derivatives 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 Financial and Economic models and in the same
vein, the Black Box assumptions of probability
distributions in the modeling process of financial
models.

However, the main aim of this research paper is to
consider the Existing Derivatives Pricing Models and
apply JAMEEL'’S Contractional and Expansional Stress
Methodology such that they can capture Low -
probability, High impacts events popularly known as

eeeeeeee (Contractional )

I consider the U.S. Fundamental Macroeconomic
Indicators (Independent Variables), since Microsoft
Corporation (MSFT) was listed in the platform of
New York Stock Exchange (NYSE). These include: (a)
The Monthly Stock Returns of the Microsoft
Corporation (b) The U.S. GDP (c) The U.S. Inflation Rate
(d) The U.S. Prime Rate (e) The U.S. unemployment

BLACK SWAN events so as to predict future Global
Economic and Financial Crises given accurate, valid
and reasonable models’ independent variables.
MATERIAL AND METHODS

The methodology adopted in this research work is to
consider the traditional Black - Scholes - Merton
(1973) and its Greeks, Garman - Kohlhagen (1983)
Foreign Exchange Options, Black (1976) for Caps,
Floors and Swaptions Pricing Models, and to
develop new advanced stressed Derivatives Pricing
models that can capture LOW - PROBABILITY, HIGH -
IMPACT events popularly known as BLACK SWAN
events by incorporating crises components into them.
The IDEA was Dbasically on how to
CONTRACTIONALLY and EXPANSIONALLY stress
BLACK - SCHOLES - MERTON Options Pricing Model
using the respectively Geometric Volatility o, and

Geometric Return ,, of the Arithmetic Means of

the Underlying Asset Return and Returns of the
explained (Independent) variables as well as the
Best Fitted Fat - Tailed Effects Probability
Distribution of the Underlying Asset Return as
shown below:

s (Normal)

BS (Expansional)

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 22:

Recall that the price of CALL OPTION is given by:

C(S.t)=N(d,)S-N (d,)Ke """ then
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The proposed models considering Black - Scholes - Merton (1973) Model are given by:

-r(T-t)
TYPE A (><) : ¢ (s’t)Stressed =S |:(D ('uA dl)i aAf (X’yunderlying’Uunderlying’g):|_ {(D ('uA dz)i O-A]c (X"uunderlying ’ounderlying’é)} Ke

TYPE A* (+):C(S.1), = 5[ (1, 8,)% 0, 1 (X Apunig Toron ][ @ (608 00T (X0 Cpsan £) [ KE
TYPEB (X):C(S’t)s”essed :S{q)(#"dl)i f( + Hingerying @ ungertyng } [ ﬂA z 'ﬂunderlying'O—underlying'f”Ker(w
TYPEB* (¢):C (S.t), 0 =S| (1,0, F (X ttyng Oungonog ) |- { (x, ﬂunde”ymg,aundmmg,gﬂKe*'“*”
TYPE C:C (S.1),,,., = S[O (8% 0, T (X g s €)= 0 g o ) K

TYPE D:C (S ’t)Stressed =35 {(D ( dl)i f (X"uunderlying’Junderlying’5)} B |:(D (dz)i f (X"uunderlying ’Uunderlying ,é:):| Keir(Tit)

The price of PUT OPTION is givenby: P (S,t) = —® (—d,)S + ® (—d,)Ke """ then
TYPE A: P (S’t)stressed =-3 |:(D (_'UA dl)i o-A.f (X"uunderlying'Gunderlying ’g):| + {CD (_qu dz)i o-Af (X 'uunderlylng' underlying ' :|Ke
TYPE A*: P (S’I)Stressed = _S {(D (_'uA dl)i (TA.r (X"uunderlying’Gunderlying’é):|+ {CD (_dz)i GA.r (X 'uunderlymg’ underlymg’é: :|Ke

TYPE B: P (S,t)stressed - g |:(D (_ﬂA dl)i f (X:ﬂundenying’O—underlying ,f)} + [CD (_/uA dz)i f (X 1 Hungertying * @ underlying * } Ke
-r(T-1)
0] (—dZ)i f (X!luundeﬂying ’O-underlyiﬂg'é:)} Ke

7 -r(T-t)
TYPE C: P (S'I)Stressed =3 {(D (_dl)i aAf (X"uunderlying‘Uunderlying ’é)_ * |:(D (_dz)i aAf (X"uunderlying ‘Gunderlying ’é)} Ke |
TYPE D:

P (S ’t)Stressed =-S |:CD (_dl)i f (X"uunderlying‘O-underlying ;5):| +| @ (_dz)i f (X‘luunderlying ’O-underlying ’é:):| Ke

TYPE B*: P (S’t)snessed =9 {(D (_'uA dl)i f (X"uunderlying ’Uunderlying’g)_ *

-r(T-t)

Where, the Black - Scholes - Merton (1973) model or CALL and PUT options are given by:
(o (S ,t) =0 (dl)S - (dz) Keir(Tit) and P (S ,t) =-] (—dl)S + @ (—dz) Keir(Til) respectively.

d, = (In(S/K)+(r+o-2/2)(T 7t))/a\/T ~tandd,=d, —oNT —t.®():

The cumulative distribution function of the standard normal distribution, T — t: The time to maturity, s : The spot
price of the underlying asset, K : The strike price, r: The risk free rate (annual rate, expressed in terms of

continuous compounding), o : The volatility of returns of the underlying asset; f (x, u &) is the

underlying ' Gunderlying !
best fat - tailed effects probability distribution of the underlying asset return; ., is the Geometric Return of the
Arithmetic Means of the U.S. Macroeconomic Indicators including Microsoft Corporation Stock Return; o, is the

Geometric Volatility of the Volatilities of the U.S. Macroeconomic Indicators including Microsoft Corporation Stock
Return.

Also, note that the Macroeconomic Indicators (Independent Variables) depends on the OPTION/FUTURES OR
STOCK EXCHANGES (COUNTRIES) in which the Research Company has being listed.

Black-Scholes Greeks (Sensitivities) for European Calls and Puts

Greek Call Put
Value, V sw(d,)—Ke " P»(d,) -so(-d)+Ke "0 (-d,)
Delta,A ov @ (d,) @ (d,)—1
oS
Gamma, o°%v @ '(d,) @ '(d,)
os’? o‘S-\/Tft o SAT —t
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Theta, ov oSo(d,) o oS0 '(-d, .
- -rke 0 (d,) -—F—+rKe " 0 '(-d,)
at 24T —t 24T -t
Vega, ov_ SNT —t @ '(d),) SNT —t @ (d,)
oo
Rho, av K(T —t)e "o (d,) K (T —t)e """ (-d,)
or

Proposed Jameel's Models (Stressed Greeks) 23:

Greek Call Put
Stressed (6] (#A dl) + O’A f (X, ll'lunderlying ’o—underlying 76) @ ('uA dl) * O-Af (X’/uunderlying ’O-underlying ’g) -1
Delta,

av ‘D(#Adl) t f (X‘/uunderlying’o-underlying’g) (I)(’uAdl)i f(X"uU"dE”)’i“g’O-U"der|‘/in9'§)_1
A=—

0S q)(dl) * O-Af (X‘yunderlying’O-underlying‘g) q)(dl)i O-Af (Xy‘uundenying’O-Uﬂdeﬂyiﬂg’é:)_1

®(d,)=+ f(

X, #underlying ’O-underlying ’§ )

) (dl) t f (X"uunderlying‘O-underlylng ’5) -1

Proposed working Stressed Greeks for both Call and Put: all the TYPE A to TYPE D of Stressed Delta.

Greek Call Put

étressed @ I(’UA dl)i GAf (X"uu“dﬂ'yiﬂg ’o-underlying Yg) D '(/uA d].)i O-A f (x’uunderlying ’O-underlying ’5)
azmma, oSAIT -t oSAT —t

oV D (upd) f (X’#”nder'yi"gYo-u"der'yi”gyé) D I(/"Adl)i f (X’#underlying’O-underlying’é:)
0s° os~T —t

@ '(dl)io—Af (X‘luunderlylng ’O_underlying ‘5)

o ST -t

osAIT —t
@ I(dl)i GA.f (X"uunderlying’Gunderlying’é)

o ST —t

D I(dl)ir f (X’#underlying’O-underlying’§) ,
O'S‘\/T _t D (dl)i f(X"uunderlying’O-underlying’é)
oSNT -t
Proposed working Stressed Theta for both Call and Put: all the TYPE A to TYPE D of the Stressed Gamma.
Greek Call Put
,.S[,g‘etssed oS |:(D '('uA dl) * O-A f (X"uunderlying ’O-underlying ’5 ):|
a\f a’ h 2 'T _t _O—S[q)‘(_ﬂAdl)io_Af(x’/uunderlying’O—underlying’5):|
,rKeir(Ti‘)[(I) (HA d )io-A f (X’/uunderlymg ’aunderlymg ’§)j| 2 T - t
ot

O-S [(D '(/JA dl) * f (X’ﬂunderlying’O-underlying’é)i|
2T -t

-r(T-t)
-rKe |:(I) ('uAdZ)i f (X"uunderlying’O_underlying’g)}

O_S |:q) '( dl) io_Af (X’iuunderlylng ’o_underlylng ’é:):|
2T —t

-r(T-1)
—-rKe ' |:CD ( dz)io_Af (X"uunderlying’O—underlying’é)}

oS [CD l( dl) x f (X"uunderlying ’O_underlying ’g):|
24T -t

_rKeir(Tit)[q) ( d2)i f (X"uunderlying'O-underlying’é:):|

+rKeir(T7t)[(I) (_'uA dZ) iO-Af (X’/uunderlying ’Uunderlymg '5):|

O-S |:(D '(_/UA dl) = f (X’ﬂunderlylng'O-underlylng’é:):|
24T -t

—r(T-t)
+rKke ' |:(I)(_'ul-\d2)i f (x’/uunderlylng’O-underlymg’é)}

O_S |:CD '(_dl) iO_Af (X”uunderlying YGuﬂderlying’g):|
2T —t

-r(T-t)
+rke |:<D ( - dz)i GA f (X"uunderlying ’Gunderlying ’5)}

oS |:® '( - dl) * f (X’luunderlying ’O-underlying ’g)}
2T —t

-r(T-t)
+rKe ' |:(D ( - d2)i f (X"uunderlylng’o-underlylng ’é)J

Proposed working Stressed Greeks for both Call: TYPE A and TYPE B gives unexpected values and are not
recommended. TYPE A* and TYPE B* gives very high values, while TYPE C and TYPE D are recommended.
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proposed working stressed Theta for Put: all the types seems working, TYPE A, TYPE B, TYPE A* and TYPE B*
largely UNDERESTIMATE and OVERESTIMATE respectively the original Greeks while TYPE C and TYPE D are
extremely recommended.

Proposed working stressed Vega for both Call and Put

Greek Call Put

(Sltrizlsse SNT =t [@(4,8,) 20, (X0 ypgunyng  wngerying € ) ] ST —t |:(1) (1,8,) 20, F (X0 Hyrgerying @ angertying g)}
ega, SNT —t @ (p,d)+ f(x, N — —
av [ ’ (/l ) (X luu"dwymg O-underymg )] S T - t |:(D '(’uAdl)i f (X"uunderlying ’O-underlying ’é ):l
_ SAT -t [CD (d)zo, f (x"uunderlying'Uunﬂerlying"5):|
00' S.\,T_t[q)'(dl)if(xvyundmymg'o- § s ‘T -t |:(Dl(d1)iGAf(X’ﬂunderlying'o-underlying’g)}
S ‘T -t |:(D I(dl)i f (X"uunderlying ’O-underlying’é)i|

Proposed working stressed Rho for both Call and Put: all the TYPE A to TYPE D of the Stressed Vega.

Greek Call Put
Stressed | k(T - t)e [0 (4,d,) £ 0, F (X Hynganging Tnsryng € )|
Rho, - SK(T =) T (< a,d,) £ 0, (K yngenging T nsering )|
av K (T - t) [ (/uAdZ)i f (X"uunderlying’O-underlying'§>j| —r(T-1)
(1) -K (T - t)e [(D (7/‘Ad2)i f (X'/Uunderlying underlying * ]
K(T-t)e " ao(d,)ta,f(x g ng
a r ( )e |: ( 2) UA (X ‘uunderlylng Uunderlylng 5 )} -K (T - t)e Y |:CD (—d2 ) t T f (X’/uunderlying underlying * J
—r(T-t)
K(T -t @ (d,)+ f(x, - o e
( )e [ ( 2) (X ﬂunde”ymg Uunderlylng CE )} -K (T - '[)E a [)[(D (_dz)ir f (Xv.uunderlying underlying ' J

Proposed working Stressed Greeks for both Call and Put: all the TYPE A to TYPE D of the Stressed Rho.
Proposed Jameel's Models 24:
Recall that the CALL PRICE OPTIONS on foreign exchange rates is given by:

C(S,.t)=e """ (Fo (d,)- Ko (d,)) then

The proposed models considering Garman - Kohlhagen (1983) Foreign Exchange Rates Options Price are given
by:

TYPEA (x):

C (St g =€ (F[® (428504 f (X0 lynaenying T umsorying € ) | = K [ @ (#,8.) % 04 (X0 ynaening » T unserying £ ) ])
TYPE A* () D C (S0 ) e =T (F @ (0d) £ 0 (X tpmariing + Tunsertyng 1€ ) ] = K [ @ (22) % 04 £ (Xe Humaariying  Tunserty mg € ) |)
TYPEB (X) PO (So ) s =€ (P [@(aad) 2 (X Hungerying T ungertying € ) | = K [ @ (4,82) E 1 (X0 Muniertying + @ wnsertying € ) |)
TYPE B* (*) $C (S ) s = (PO (4000) % (X0 tynsariing + Fanaerting € ) | = K[ @ (92) % T (X0 tynsernying T unsering € ) |)
TYPEC: (S0 g =€V (F@(d) 0, (X Hyngenying : Tunverying € ) | = K [ @ (d,) % 0, F (X, yngenying » T unoerying - € ) |)
TYPED: (e (E[® ()% 1 (% tumamngms - sorym €] = K [® (82)% £ (% tvnsmngms - S serynn - €)])

The PUT PRICE OPTIONS on foreign exchange rates is given by:
P(S,t)=¢ """ (K®(-d,)- F®(-d,)) then

TYPE A(X) CP(Se ) e =€ (K@ (—a,0,) 2 04 T (X Hungurting T mtoring 1€ ) | = F [ @ (= 2,8,) £ 00§ (X0 fynseriing + Funserng € ) |)
TYPE A*(*) TP (So ) s =8 (K@ (2, 0,) £ 0 (X Hyngunying T ntering 1 €) ] = F [ @ (=00) £ 00 T (X ynaying T ansertying 1€ ) ])
TYPEB(x) S P(Se ) e = (K@ (= aa8,) £ (X Hyngurying + Tunserting € ) | = F [ @ (=448 % T (X0 fypenging » T ngorng € ) )
TYPE B*(*) TP (Sot) g =0 (K@ (maad) E (X unsernying + Tundertying + € ) | = F [ @ (=00) £ T (X0 lungeriying » T unaerying £ ) |)
TYPE C: P(Sot) e =€ (K@ (=)0, f (X Mungenying Cuntortying 1€ ) | = F [ @ (=01) £ 04 F (X2 Hyndortying + T unaerrying € ) | )
TYPED: | (S0t qpues =€ (K [@ (=) 2 T (X ynaeriying* Tungorming 1€ ) | = F [ @ (=02) £ T (X tungerying + @ unserving £ ) ] )

Proposed Jameel's Models 25:
Recalled that CAPS Price is given by:

ca p(t)szxAxD(tT)x’—F(tT LT (d)-Ex®(d, -0, T‘il—t)]

The proposed models considering Black (1976) for CAPS Price is given by:
TYPEA (x)

; [F T LT (@ (a080) 2 o f (X Mmunying T anaeriying <))
L= M < Ax D (1T )x

!
I
BRI GO CIEEN ) P CP ST
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*
TYPEA®(+), : (F (T T (0 (a0 % 0 € (5 b T 6)
" cap (1), d:zMxAxD(t,Tl)x}

'''' Y G G s F o O

TYPEB (x) |

: PR (LT, T (@ (#,d,) % F (X0 Hungenying * & unaeriving » S ))
Cap (t)

L= ™ xAxD(t,TI)xI

1
|
e LB (@ (wa (= o T )% 1 (% fumaeiing + T nserine +£) |
TYPEB*(*)- IVI:(t,TI

. | STO(® (aad )= (X Lmsuring * Tnserying €)) |
L= > M xAxD(t,T,)x

Cap (t),,.... | |

i=1 [“E (@ (d o Tia—t) = F (X unaering* T unaeriving € )) |

TYPE C: . [E (6T, T (® (d) % 00 T (X brmaoring » anoryns £ ) 1
Cap(t),, =3 M xAxD (1,T,)x l

i-1 L*Ex(‘b(d.*o_.'\rr.,]ft)i O-Af(X’/lunﬂerlylng’o-underlylng’f))J

TYPE D: n FF(t’TifrTi)(q)(d.)i f(X’/"umjerlying’Ounderlymg"f)) i
Cap(t). ..., =3 M xAxD(t,T,)x| }

i-1 L_EX((D(di_Uu Tifl_t)i f (X’/"undenying’(runderlying"f))J

Proposed Jameel's Models 26:
Recalled that FLOORS Price is given by: " :
J

Floor(t)=3 M xax D(I,T‘)x[—F (LT T)® (-d)+Ex®(-d +o, TH—t)

i=1

The proposed models considering Black (1976) for FLOORS Price is given by:
TYPE A:

—F (6T T (@ (—ad) £ o, F (X Lyngenying * @ underying * & ) )

eeeee

] |
LB (@ (s (o T ) o 6 ttanins @ s £)) |

TYPE A*:

Floor (t) s =2 M xAxD(t,T)x

[ 1
| |
**** B (@ (—dy o T ) o T (X tunsering + @ vnsering € )) |
TYPE B:

Floor (t),

SF (T T (@ (maad ) &= F (X fygenying T unaeriying + € ) )

|
|
SE (@ (s (=0 o T ) T (X Mg @ wnsering ) |

eeeeee

r
L= w™ xAxD((,TI)xI
L

i-1

TYPE B*:

Floor (t)

eeeeeeee

" [ —F (T TO (@ (—pnd ) % (X £umaening »  unasing <€) |
:;Mx/\xD(t,Tl)x: :

+ E x< (q> (—d, + o T, — t) = T (X0 £ naeriying + T underiying ,;))
TYPE C:

Floor(t)S GZZMXAXD(I,TI)X

r 1
I |
L (@ (dy v o T 1) % o T (% fmanning » Fansiing ) |

tresse

TYPE D:

Floor (t),

" SFE (LT LT (@ (—d) = (X £yngenying *  underying » <))
=> M xAxD(t,T)x

eeeeeee 4

]
L e (@ (mdy v o T = €)% 1 (% ttumseriing @ ansering + £)

Proposed Jameel's Models 27:
Recalled that the Payer Swaption formula is given by:

Swaption(t) = o x M x 3 (F (1) x® (d )~ F x @ (d — o AT, —t))xD(L.T,)
The proposed models considering Black (1976) for Payer Swaption Prices are given by:

TYPEA (x) (P00 (0 (11875 02 (5t s \
tSwaption(t) g,y =0 XM x> x D (t,T,)
(0 (1 (4 0T D) ot (5 b T )
TYPE A*(+) o [ PO (@ (4,0)% 04 1 (K nsanng @ asrng € )) )
T SWaption(t) g e = XM x> x D (t,T,)
=t LfF x ((D (d —o,\T, ’t)i o,f (x"uunderlymg 1 O ynderlying 'f) J
TYPE B(x) o (FLO (@ (4,0) = T (X Hnsenying T snaering - £) )

: Swaption(t),, x D (t,T,)

eeeee « =0 xM XZ
-1 L_F X((D (/‘A(d _O_s‘\/Tu _t))i f (X’#underlymg’O—underlying’{:))J
TYPE B*(*) . n (Fs(t)x(d) (/uAd)i f (X’/‘unuerlymg » T underlying ":)) N

* Swaption(t)g, l l

sssss g =0 xM XZ
-1 L_F x ((D (d _O_s‘\/Tu _t)i f (X':uunderlymg'O-unuerlymg ,§))J
TYPE C: o [P0 (@ (8) % 0 (X g+ Tansering € ) |

Swaption(t)g, .. = xM x z

et [4: (@ (d - o AT, - )£ 0, (X0 M yndertying + @ unsertying ,;))J

TYPE D: w (E O (0 (d) % F (X0 ttymgumying « Funseriying £ ) )

Swaption(t), = ‘ l

ggggg oxM >3
a ,*1(—'2 (@ (d —o o -t)= 1 (x,yumrwg,aum,,ymg,5))J

The pricing formula for the Receiver Swaptions is given by:

x D (t,TI)

x D (1,T;)

x D (t,T,)
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Swaption(t) = o x M x 3 (—Fs(t)x @ (-d)+ F x® (—d + o—S«/TO —t))x D (t,T,) then
i=1
TYPE A: (S F O (0 (a0 0 (Kt @i €)) )
Swaption (t)g, ... g =0 XM x> x D (t,T,)
=t L+F ((D (/”A (7d + GSVTU 7t))i O A f (X’l“underlymg’ﬁunuerlymg”f))J
*.
TYPE A™: 2 [T (P D) ot (Rt e €)Y
Swaption (t)g,.... =o xM x = D (t,T,
e S E (@ (d o T D) = ot (5 fmannins @ wnserins £))
TYPEB: " ‘(*E(l) < (@ (—pad )= (X £ ynaenying * T undertying + S ) \‘
Swaption(t),, ... = o xM x = D (t,T,)
’ §L+F(¢(#A(*d+anﬁo*t))if(X~/t nnnnnnnnnnn O ndertying vé‘))J
*.
TYPE B*: Z f*Fs(t)X (@ (—rad )= (X Mypaeniying * T unaeriying + <)) \‘ )
Swaption(t)g, ... g =0 xM x x D (t,T,
TYPE C: S (RO ) b s ) Vo)
Swaption (t)g, ... =0 xM x x D (t,T,
e R O e T e A C I TS )
TYPE D:
o [ TFLOx (@ (=)= 1 (X i T unserine £ ) 1
Swaption(t) g, ...eq = o x M x < D (t,T,)
(@ (o T ) S T Mg @ anserina - £))

RESULT AND DISCUSSION
Having presented the proposed Global Economic and Financial Crises Advanced Stressed Derivatives Pricing
Models and that the values of x and o, of each of the research company are computed then we

company » @ company » Ha
are now ready to implement and present the Results of the proposed Jameel Models from 22 to 26, discuss them
and forward a new research Theorems derived from them.

Example 1: 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) is $48.14 and the strike of the option is$49.39. The
risk-free rate is 3.92% p.a. The volatility of the stock is 2.2041976% p.a. What is the value of the options using: (1)
Black-Scholes - Merton Model; and (2) Jameel’s Economic and Financial Crises Advanced Stressed Derivatives
Models reference to Black-Scholes - Merton Model?

Using the data of Microsoft Corporation (MSFT) extracted from yahoo finance from 2014 - 1991, we obtained:

F (X0 Hyngernying * T undertying + £ ) = 0.00000000123523 (Log - Logistic (3P)),u, = 0.031886784, o, =0.117906073,
K =$49.39, S=$48.14, o =0.022041976 , r=0.0392, T=05 and t=0. Recall that

In(i\+(r+i\(T7t) In(48'14\+(0 0392+M\(0 5-0)
TN TY , d,=d,—o~T _t then . lasse) |~ 2 ) 01806
: o~T —t ! 0.022041976-/0.5 -0 '

d, =-0.18969-0.022041976 0.5 = -0.20528

, ==

Therefore, d, = —0.18969 and d, = —0.20528 . Using the Microsoft EXCEL, consider the following tables: Table
1: Black - Scholes -Merton and Jameel Advanced Stressed Call Option Prices:

TYPE A+ TYPE A*+ TYPE B+ TYPE B*+ TYPE C+ TYPE D+
0.1353827 | 3.6767467 -0.135382736 3.6767467 | 0.1716279 | 0.1716279
0.171627934

‘ TYPE A*- TYPE B*-

0.1353827 | 3.6767467 -0.135382735 3.6767467 | 0.1716279 | 0.1716279
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Table 2: Black - Scholes -Merton and Jameel Advanced Stressed Put Option Prices:

TYPE A+ TYPE A*+ TYPE B+ TYPE B*+ | TYPE C+ TYPE D+
0.1559984 | 3.9681278 0.155998418 3.9681278 | 0.4630091 | 0.4630091
0.463009087

0.1559984 | 3.9681278 0.155998417 3.9681278 | 0.4630091 | 0.4630091

Example 2: Assume the interest onloanisat 6.27% p.a compounded quarterly. Suppose that this contract is a
caplet with notional value of $15,000,000 designed to cap the interest rate for a period of three-month starting six
months from now. Assume that the forward rate for three-month period starting on six months is5.08% p.a.,
compounding quarterly with the volatility of the rate equals20% p.a . What are the prices of Caplet and Floolet

using: (i) Black Models (1976) (ii) Jameel’s Economic and Financial Crises Advanced Stressed Derivatives Models
reference to Black (1976) Model?

Z M =$15,000,000,, _ T, - T, 25;F =5.08% = 0.0508,E =6.27% = 0.0627 o0 = 20% = 0.20’

1
- ——o0.
a

1

o, =0.111414539 , —0.030383975, f (X, eumpany+ @ company & ) = 0000073492 » then

1 1 1

= = = =0.99
(1+AxF) 1+(0.25x0.0508) 1.0127

(D )egret (o (00T e (0sx (020) x0s) . Using Microsoft EXCEL, consider the
d = Ny = o20ndos = o 1414 = —-1.4178
following tables: Table 3: Merton and Jameel Advanced Stressed Caps Prices:
TYPE A+ TYPE A*+ TYPE B+ TYPE B*+ | TYPE C+ TYPE D+
20932.104 | 77213.465 -20934.98954 77210.58 | 890.02361 | 887.13856
890.3853496

TYPE A*- TYPEB*- |

20931.381 | 77214.189 -20928.49597 77217.074 | 890.74709 | 893.63213

Table 4:Merton and Jameel Advanced Stressed Floors Prices:
TYPE A+ TYPE A*+ TYPE B+ TYPE B*+ | TYPE C+ TYPE D+
23247.369 | 121392.94 23250.25403 121395.82 | 45069.497 | 45072.382

45069.13535

TYPE A*- TYPE B*- |

23246.646 | 127872.52 23243.76046 121389.33 | 45068.774 | 45065.889
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From Example 1 reference to table 1 above, Jameel’s Advanced Stressed Call Option Prices of TYPE A and TYPE
B CAN NOT be used to price Call Option (negative values for prices), while TYPE A* and TYPE B* extremely
OVERESTIMATE the original Black - Scholes (1973) approximation, nevertheless could be useful in some markets
circumstances.

However, TYPE C and TYPE D are extremely recommended to price Call Option more especially at the times of
Economic Recoveries and Recessions since they provide very close approximations to the original Black - Scholes
approximation.

From Example 1 reference to table 2 above, Jameel’s Advanced Stressed Put Option are all positive prices and
can be used to price Put option, however TYPE A* and TYPE B* extremely OVERESTIMATE the original Black -

1
Scholes approximation, TYPE A and TYPE B prices are almost — Price of the original Black - Scholes
3

approximation, nevertheless could be useful in some other markets circumstances.

TYPE C and TYPE D are extremely recommended to price Put Option more especially at the times of Economic
Recoveries and Recessions, since they provide very CLOSE approximations to that of original Black - Scholes Put
Option Price.

Proposed Jameel's Theorem 6:

Let B(s,t)  be a Black - Scholes - Merton Options Pricing Models (Call or Put), let a,b e R" to replace

mal

a,belt” such that 0<b < a then there exists some Jameel's Advanced Stressed Options Pricing Models

3'(s,t),. . and 3°(S,1) such that b < J7(S,t) < B(S,t) <J%(S,1) <a.

Stressed Stressed Normal Stressed

Jameel's Advanced Stressed forex Call Option Prices of TYPE A and TYPE B CAN NOT be used to price Call Option
(negative values for prices), while TYPE A* and TYPE B* extremely OVERESTIMATE the original Garman -
Kohlhagen (1983) Options on Foreign Exchange Rates Prices approximation, nevertheless could be useful in
some markets circumstances.

However, TYPE C and TYPE D are extremely recommended to price Call Option more especially at the times of
Economic Recoveries and Recessions since they provide very close approximations to the original Garman -
Kohlhagen (1983) Options on Foreign Exchange Rates Price approximation.

While, Jameel’s Advanced Stressed Put Option are all positive prices and can be used to price Put option, however
TYPE A* and TYPE B* extremely OVERESTIMATE the original Garman - Kohlhagen (1983) Options on Foreign

1
Exchange Rates Price, TYPE A and TYPE B prices are almost —, n e N Price of the Garman - Kohlhagen (1983)
n

Options on Foreign Exchange Rates Price approximation, nevertheless could be useful in some other markets
circumstances.

TYPE C and TYPE D are extremely recommended to price Put Option more especially at the times of Economic
Recoveries and Recessions, since they provide very CLOSE approximations to that of original Garman -
Kohlhagen (1983) Options on Foreign Exchange Rates Price Put Option Price.

Example 2 reference to table 3 above, Jameel’s Advanced Stressed Caps Prices of TYPE A and TYPE B CAN NOT
be used to price Caps (negative values for prices), while TYPE A* and TYPE B* extremely OVERESTIMATE the
original Black (1976) approximation, nevertheless could be useful in some markets circumstances.

However, TYPE C and TYPE D are extremely recommended to price Caps more especially at the times of Economic
Recoveries and Recessions since they provide very close approximations to the original Black (1976)
approximation.

Example 2 reference to table 4 above, Jameel’s Advanced Stressed Floors are all positive prices and can be used
to price Floors, however TYPE A* and TYPE B* extremely OVERESTIMATE the original Black (1976)

1
approximation, TYPE A and TYPE B prices are almost — Price of the original Black (1976) approximation,
2

nevertheless could be useful in some other markets circumstances.

TYPE C and TYPE D are extremely recommended to price Floors more especially at the times of Economic
Recoveries and Recessions, since they provide very CLOSE approximations to that of original Black (1976) Floors
Price.
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Proposed Jameel's Theorem 7:
Let M (F.t) be a Black Caps (Floors) Pricing Models, let m,n e R" such that 0 < n < m then there exists

some Jameel’s Advanced Stressed Caps (Floors) Pricing Models J3(F ) ecced and JA(F,t) such that

Stressed

n<J3’(F,t) <M (F,t

! )Normal

<J°(F.1)

Stressed Stressed

Jameel’s Advanced Stressed Payer Swaptions Prices of TYPE A and TYPE B CAN NOT be used to price Payer
Swaptions (negative values for prices), while TYPE A* and TYPE B* extremely OVERESTIMATE the original Black
(1976) approximation, nevertheless could be useful in some markets circumstances.

However, TYPE C and TYPE D are extremely recommended to price Payer Swaptions more especially at the times
of Economic Recoveries and Recessions since they provide very close approximations to the original Black (1976)
approximation.

Jameel’s Advanced Stressed Receiver Swaptions are all positive prices and can be used to price Receiver Swaptions,
however TYPE A* and TYPE B* extremely OVERESTIMATE the original Black (1976), TYPE A and TYPE B prices

1
are almost —, ne N nPrice of the Black (1976) approximation, nevertheless could be useful in some other
n

markets circumstances.

TYPE C and TYPE D are extremely recommended to price Receiver Swaptions more especially at the times of
Economic Recoveries and Recessions, since they provide very CLOSE approximations to that of original Black
(1976) Receiver Swaptions Price.

Proposed Jameel's Theorem 8:

Let N (F,t)  beaBlack (1976) Payer Swaptions (Receiver Swaptions) Pricing Models, let ¢, d < R " such that

0 < c < d then there exists some Jameel's Advanced Stressed Payer Swaptions (Buyer Swaptions) Pricing Models

5 6 5 6
J (F lt)Stlressed and J (F ’t)Stressed SUCh that c<J (F ’t)Stressed <N (F ’t)NormaI < (F ’t)Stressed <d.
Proposed Theorem 9 (Jameel Maths):
Let M . ., be any stochastic financial or economic model (in Modern Portfolio Theory, VaR, Bonds, Stocks, ETFs,

Futures, Exotic Options, Credit Derivatives and so on). Let P, (i=1,...,n) be the independent probabilities of

M let k,1e R"; be the Mean of the underlying Asset Return; o be the volatility of the

Normal ’ 'uunderlylng underlying

underlying Asset Return; ., be the Geometric Mean of the Arithmetic Means of the Macroeconomic indicators
including research company underlying Asset Return; o, be the Geometric Volatility of the Volatilities of the
Macroeconomic indicators including research company underlying Asset Return; f (X, i, y.iying + @ underying » € ) D€ @0Y

BEST FITTED FAT - TAILED EFFECTS probability distribution of the underlying Asset Return then ™ can be

Normal

Contractionally or Expansionally STRESSED by REPLACING P 's( i 1,...haccordingly with the following
JAMEEL'S substitutions:

(I) Pi * O-A f (X‘ /uunderlying ’o-underlying ’é: )’ i=1.., n

(“) l:)i £ f (X’ﬂunderlying ‘O-underlying‘é:); i=1.., n

(iii) If e’ such that y,'s € R "appears in the denominator of P, such that P, =

can be substituted by:

(@) e £ o, f (X, Lypgenying + T ungertying 1 £ )5 1= Li-s
(b) e £ f (X, Mynuerying T undertying £ )5 1 =1,0s
(c) e’ + o,f (X,,uunde”ying,Junderlying,f); i=1,.., n
(d) e’ + f (x,yunde”ymg,aunde”ying ,5); i=1,...,n
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(iv) If P =@ (d,); (i=1,...,n) then P 's can be substituted by:
(@ ®(u,.d)to,f (X.uunde,,ying,Gunderlying,é); i=1,..,n
(b) @ (u,.d)+ f (X.yunder,ying.Gunde,,ying.é); i=1,...,n
(€ @ (d,) + o, f (X Hyaerying T underying+ & )5 1= Liu
(d) @ (d,) = (X &yngenying* Tundertying ' & )3 1 =10
Also, there exists some JAMEEL'S probability functions J; and J7 and JAMEEL’S Advanced Stressed Global

Economic and Financial Stochastic Models J (M) and J (M) such that

Stressed

0<J/<P <3’ <1 i=1.,nandI<J(M,) <M e I (M

i i i Stressed Norma

Stressed

2 )Stressed -

L —

Stress Period

Jameel’s Maths Theorem can be applied in order to STRESS probability models or models that depend on
probabilities in other fields of SCIENCES, ARTS, SOCIAL AND MANAGEMENT SCIENCES, MEDICINE AND

ENGINEERING. However, in those situations x, and o, depends on the fundamental independent variables that
measured the field’s stability (as in the case of macroeconomic indicators), whereas
F (X0 Hyngertying + @ unaerying » & ) d€pends on the research item underlying factor. JAMEEL’S MATHS theorem is in line
with what the BLACK SWAN theory is advocating.

Proposed Theorem (Jameel’'s SAYF’s Envy):
() IF (X & gmpany s T company & ) = 0 0 (a) to (d) of (iii) of Jameel’s Maths Theorem above, then

1
(@ ,=———————; i=12,...,n,forTYPEAand TYPEB
1+exp(u,y,)
1
(b) = ——— i=12,., n,for TYPE Cand TYPED
1+exp(y,)

Thus, (a) of (i) above are probabilities of Default approximations without fat - tailed effects in the neighborhood
of P's(i=1,2,...,n) NORMAL CLASS.

(1) I (X, & ompany » T company & ) = O in (a) to (d) of (iv) of Jameel's Maths Theorem above, then
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(@ Pp=®(u,d,); i=12,..,n,for TYPEAand TYPEB

(b) P=®(d,); i=1,2,....,n,for TYPE Cand TYPED
Thus, (a) of (ii) above are probabilities of Default approximations without fat - tailed effects in the neighborhood
of P.'s(i=1,2,...,n) NORMAL CLASS.
(fi)If f (t, u T company’ 5) = 0 for Instantaneous Probability of Survival Model, then

company’

]
(@) Ps = exp J',uA ; for TYPE A and TYPE B
J

(b) Ps = exp{[—‘[ﬂ(t)dtl ; for TYPE C and TYPE D
J

Thus, (a) of (iii) above are probabilities of Survival approximations without fat - tailed effects in the
neighborhood of PS 's NORMAL CLASS.

Proposed Theorem (Jameel’s Charles Confession):

Let Ac R" and B < R suchthat M (x)NOrmal : A - B be any Deterministic Financial or Economic Model, let

u , be the Geometric Return of the Arithmetic Means of the Company Based Country’s Macroeconomic Indicators
including Company underlying Stock Return and o, be the Geometric Volatility of the Volatilities of the Company
Based Country’s Macroeconomic Indicators including Company underlying Stock Return. Let u be the uncertainty

component of M (x) such that du is infinitesimal positive, let ¢ > 0 be infinitesimal positive such that

Normal
‘M ( Normal -és ‘M (X Normal < ‘M (X)Normal +¢¢; VXxe A
Wh 1 d (M (X)Normal) '
ere, s = pu,d (M (x)  )+o,du,since - =M (X)),
X

= d(M(x), )=M"'(x),  .dx,thus¢=x, (M (x)  .dx)+o,du thenwecan CATASTROPICALLY
STRESSED M (x) - as follows:

() M (x) . issaid to be EXPANSIONALLY STRESSED if ‘M (x)
the following JAMEEL'’S substitutions:

< ‘M (%) ot | T €3 Vx € A satisfying

Normal

TYPE A: ‘M (X)Normal ‘M Normal |: Normal ’ dX‘ * GA dU:| =M (X)Stressed ' Vxe A

TYPE B: ‘M (X)Nurmal ‘M X Normal + |:,U Normal : dX‘ * dUi| =M (X)Stressed ’ Vxe A

TYPE C: ‘M (X)Normal < ‘ Normal + |:‘M (X Normal = dX‘ + GA du:| =M (X)Slressed ; Vxe A

TYPE D: ‘M (X)Normal < ‘M (X)Normal + ‘M I(X)Normal ’ dX‘i dU:| =M (X)Slressed ; Vxe A

ii) M (x is said to be CONTRACTIONALLY STRESSED if M (x - & <M (x ; VXxe A
Normal Normal Normal

satisfying the following JAMEEL’S substitutions:

TYPEA: M (X)Stressed:‘M (X)Normal - |:‘uA M '(X)Normal'dx‘i O-Adu:|S‘M (X)Normal ; vXxe A

TYPE B: M (X)Stressed ‘M Normal [ Normal ' dX‘ + du:|S ‘M (X)Normal ! Vxe A

TYPE C: M (X)Stressed ‘M ( Normal |:‘M Normal ’ dX‘i O—A dU :| < ‘M (X)Nnrmal Vxe A

TYPE D: M (X)Stressed ‘M ( Normal [‘M (X Normal dX‘ + du:|S ‘M (X Normal |’ Vxe A

Thus,

TYPE A:

M(><)C lllllllllll 1y Stresse | :‘M(X)Nma“— [yAM'(x)Nmal.dx‘iaAdu ‘M (x ‘ ‘M X Nma“Jr[yAM'(x)Nma‘.dx‘t Uad“J:M(x)m aaaaaaa Iy siresse . Vxe A

TYPE B:

M (x)c ooooooooooo Ily Stresse d :‘M (X)Nmmal‘7 [#A M '(X)Novmal'dx‘i du ‘M (X ‘ ‘M X Normal‘+ [‘u‘\ N mal'dx‘i duJ: M (X)Ep aaaaaaa Ily Stresse d P Vxe A

TYPE C
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M (x), = M), | M0 x| = g ] M0 = MO0 (MO0, 8X 2 a0 e A

ooooooooooo lly Stressed

TYPE D:

M (x)

Expansiona lly Stressed

o =M O TV - 0 T G [ M0 M0, ax] = au] =m0 P vxea

Contractional lly stresse

Jameel’s Charles Confession Theorem categorically stated that ALL deterministic Financial and Economic Models in
the form M (x) workingat the NORMAL markets conditions can be EXPLICITLY STRESSED to work at the

times of Economic Recoveries and Recessions or Financial and Economic Crises.

The idea of Jameel’s Charles Confession Theorem can be directly applied in other fields of SCIENCES, ARTS,
SOCIAL AND MANAGEMENT SCIENCES, MEDICINE AND ENGINEERING to capture chaotic situations or to
increase the X-ray power of the models’ sensitivities to change.

Proposed Theorem (Bash - Eves - Kali’s Sacrifice):
Consider the following diagram:
Basel Il Distribution of Losses

< P

Value-at-Risk

Creation of

Provisions
Covered by SRC Capital Stress Testing

Reserves
Maintenance

Expected Loss Unexpected Loss Extreme Loss

Aouanbaig

Probability o
Probability (l —a )

< ¢|4— >¢ — Loss

Let DB be the distribution of losses under BASEL II accord described in the above diagram. Let J (M )'s be all
Jameel’s Advanced Stressed Stochastic and Deterministic Financial and Economic models obtained as the result of
Jameel's CONTRACTIONAL and EXPANSIONAL stress methods, let « and (1-«) be Normal Markets
Confidence and Significant levels respectively, let T~ < R* be an infinitesimal positive constant strictly less
than zero then J (M )'s Advanced Stressed Stochastic and Deterministic Financial and Economic models have

increases Markets CONFIDENCE LEVEL by (+'%:') and decreases Markets SIGNIFICANT LEVEL by (—':AJ:'), meaning

now, Markets Confidence and Significant levels have consequently became
(« + T )and [1- (« + T )] respectively. Where, 3" is called JAMEEL’S CONSTANT.

Interpretation and Conclusion: Bash - Eves - Kali’s Sacrifice Theorem has increases MARKETS CONFIDENCE
dramatically and reduces MARKETS RISKS drastically.

Proposed Eve’s Transition Diagram:

New Proposed Basel 11 Distribution of Losses

A

Value-at-Risk

Creation of
Provisions

Covered by SRC Capital Stress Testing
Reserves
Maintenance

J
[
2
§ Expected Loss Unexpected Loss Extreme Loss
0
<

Probabili

robability Probability
=
R [- @+

» Loss

»
»

A

d
<
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CONCLUSION

Black - Scholes Formula has being seriously and
widely criticized as the one of the major components
that contributed to the 2007 - 2008 financial crises
especially in the industry of financial derivatives that
worth over $500 trillion before the crisis. No, the use
of the formula has being ABUSED, because as the time
passed, the level of confidence grew exponentially,
many bankers, traders and academics forgot that the
model had limitations vis-a-vis the backbone
NORMALITY ASSUMPTIONS.

The Black Monday of 19 October, 1987 is an event that
world’s stock market lost more than 20% of their value
within a few hours. This is an EXTREME event that is
virtually impossible to happen under the models’
assumptions (especially the Normality assumption).
Nassim N. Taleb calls this low - probability, high
impact or extreme event popularly known as BLACK
SWAN event. The Black - Scholes Normality
assumption IGNORED potential Black Swans
otherwise the model performed wonderfully very well
(Thanks to the Black - Scholes - Merton generous
invention).

However, in this research work, I proposed NEW
advanced stressed Derivatives pricing models that
incorporated FAT - TAILED EFFECTS (low -
probability, high impact) reference to the popular
Black - Scholes - Merton (1973), Merton (1976) and
Garman - Kohlhagen (1983) in an attempt to capture
the popular Black Swan events otherwise make them
more sophisticated.

These proposed advanced stressed models were found
efficiently working using the numerical examples
above and are readily available to capture future Black
Swan events (otherwise make them more
sophisticated) and avoid future Derivatives global
economic and financial crises given accurate, valid and
reasonable models’ independent variables.
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

Cite this article as:

Jamilu Auwalu Adamu. Global Economic and Financial
Crises Advanced Stressed Derivatives Pricing Models.
Asian Journal of Management Sciences, 03(10), 2015,
11-24.

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
Derivatives Pricing Models to incorporate fat -
tailed effects than not.
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