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Abstract

Compound Options are Exotic Derivatives Instruments that can be used to minimize the degree of investment risk, in
hedging and speculative strategies which makes them Cheaper than the plain vanilla options and highly
leveraged.From the traditional Robert Geske (1979) and Rubistein (1991) methods of compound options valuation
(which simply assumed Normality) to Monte Carlo simulations method of valuation (which transform n —
simulations of uniform variables into Normal Variables) were all underestimate (overestimate) the compound options
prices because of the simple Normality Assumptions that governed the formulation of the models or process.Above
all they lag the incorporation of Fat — Tailed Effects of returns on compound options underlying assets’ probability
distributions to enable them capture the popular Black Swan Events as propagated by Nassim N. Taleb and other
professional risk management associations like PRMIA.However, in this paper, the Author attempted to incorporate
fat — tailed effects into the models using Jameel’s Contractional and Expansional Stress Methods so as to enable
them precisely traces the trajectories of the Past and Future Black Swan events to avoid reoccurrences of future
economic and financial crises related to exotic options more often otherwise makes the existing models more reliable,
robust, sophisticated and holistic. Finally, the proposed Jameel’s Advanced Stressed Exotic Options Pricing Models
are expected to dramatically increase the markets Confidence and drastically decreases the markets Risks.
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1. Introduction

The Compound Option gives the holder the right to buy (in case of Call) or sell (in case of Put) the underlying
Option. Compound options are options on options. The underlying asset is itself an Option.Compound Option has
two strike prices (X, : Compound and X, : underlying) and two expiration dates (7;: Compound and7, : underlying
with 7 <7,). At the first exercise date 7', you must decide whether it is worth exercising the first option
(depending on the strike price X, and the current asset price S). If so, you get a further option with strike price X,
and maturity 7, .There are four basic types of compound options: Call on Call (CoC), Call on Put (CoP) or caput
option, Put on Put (PoP) and Put on Call (PoC). The payoff of a compound option involves the value of another
option.There are four possible payoffs: Call on call: Max{C( SaTl)— Xl’()} , Call on put: Max{ P(SaTl)— Xl,()} , Put on

call: Max{x,-c(5,5,),0f and Putonput: Max{x,~P(S.7)),0}-

Robert Geske (1979) and Rubistein (1991) were the first to find the solution and implement the closed form formulae
on the basis of the Black — Scholes — Merton Model (1973) to price European — type of compound options. Other
research has been conducted by Thomassen and Van Wouwe (2002).

The overreliance of NORMALITY ASSUMPTIONS in the valuation process of Exotic Options (Compound
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Options) has seriously and continuously threatens the resilient of economic and financial stability reference to the
Exotic Options Pricing.Tremendously,the Small Probabilities Margin has significant IMPACT in our Exotic
(Compound) Options Prices as propagated by Nassim N. Taleb and other world economic and financial leading
actors.The Robert Geske (1979) and Rubistein (1991) method of valuing compound options assumed normality and
constant volatility, so they out rightly underestimates the prices while the Monte Carlo simulations transform n —
simulations of uniform variables into normal variables, however, these seriously NEGLECTED the potential effects
of Small Probabilities Margin or Low — Probability, High — Impact events occurs at the fourth quadrant . These are
of course thrown the risk of underestimating (overestimating) compound options prices to the entire world economic
and financial systems.

In view of the foregoing, we need to EXPLICITLY STRESS all our Exotic Options Pricing Models by
incorporating fat — tailed effects into them to enable them precisely capture potential Black Swans.

In this paper, the Author consider Robert Geske (1979) and Rubistein (1991) compound options pricing models and
incorporates fat — tailed effects into them using Jameel’sContractional and Expansional Stress Methods.

2. Material and Method

2.1 Robert Geske (1979) — Rubistein (1991) Assumptions and Monte Carlo Simulations Method of Valuing
Compound Options

2.1.1 Jameel’s Observations

e Robert Geske (1979) and Rubinstein (1991) assumed NORMALITY and CONSTANT VOLATILITY
because of this, the price obtained with the models are generally UNDERESTIMATED.

e The Monte Carlo Simulations Model implements n — Simulations of uniform variables which then
transforms into NORMAL variables.

e The FAT — TAILED EFFECTS on the RETURNS of the underlying probability distributions of
S,X, and X, are NOT considered in both Robert Geske (1979), Rubistein (1991) and Monte Carlo
Simulations Method.

e  After the Stock market Crash of 1987, the concepts of VOLITILITY SMILE and SKEW came into account.
That is fat — tailed effects in the underlying assets distributions. This concept critically analyses the presence
of SKEW and HEAVY KUTOSIS in the options strikes prices over different volatilities. However, the
existing models do not take into account the incorporation of volatility smile and skew.

e  Furthermore, there is concrete evidence that the empirical returns distribution DOES NOT appear to be
GAUSSIAN.

e Hence, there are great tendencies of the Compound (Exotic) Options Models to Underestimate
(Overestimate) the prices especially at the times of economic recoveries or recessions.

That is why Jameel’sContractional and ExpansionalStress Methods addresses the above Observations as follows.
2.2 Method

The methodology adopted in this research work is to use Jameel’sContractional and Expansional stress methods to
SEVERELY stress the traditional Compound (Exotic) Options Pricing Models such as Robert Geske (1979), its
Greeks, and Rubistein (1991) using (a) Geometric Return of the Arithmetic Means of the U.S. macroeconomic
indicators plus research company underlying stock returns £i; and the Geometric volatility of the volatilities of the
U.S. macroeconomic indicators plus research company underlying stock returns O as well as the Best fitted fat —
tailed probability distribution of the research company underlying stock returns f, (s, lus,o-s,g) (b) Geometric
Return of the Arithmetic Means of the U.S. macroeconomic indicators plus research company simple underlying
strike returns 4 X, and the Geometric volatility of the volatilities of the U.S. macroeconomic indicators plus research

company simple underlying strike returns o, (¢) Geometric Return of the Arithmetic Means of the U.S.
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macroeconomic indicators plus research company compound underlying strike returns My, and the Geometric
volatility of the volatilities of the U.S. macroeconomic indicators plus research company compound underlying strike
returns - as well as the Best fitted fat — tailed probability distribution of the research companysimple and compound
underlying strikesreturns fz( Xy, y,a,ﬂ) and fl( X, 4, O, ﬂ) (which are the BEST FITTEDFat — Tailed Probability
Distributions of the Compound Options’ Two Strikes obtained using Jameel’s Criterion) respectively (c) Geometric
Return of the Arithmetic Means of the U.S. macroeconomic indicators plus research company underlying stock
returns and underlying two strikesreturns £/ XX, and the Geometric volatility of the volatilities of the U.S.
macroeconomic indicators plus research company underlying stock returns and underlying two strikesreturns o o,
given that  x : is the underlying compound option Strike Price and x : is the simple underlying Strike Price as

shown below:

CO,

Unstressed

CO, .. (Contractional ) ( Normal )

o,

tre.

et (Expansional )

Figure 1. Jameel’s Contractional — Expansional Stress Diagram

2.2.1 Proposed Jameel’s CALL on CALL Stressed Option Models

Class 1:
CCposced = Se 1" [Nz(ﬂxl/‘xzﬂs (al5bl; Tl/Tz ))i Ux,fl ()J—r O-ngz ()i o fs ():|
_Xzeirrz[Nz(lux,”leus(azabz; Tl/Tz))J—ro-x,fl(-)io-xzfz(')io-sfz(')}
- XleirT' |:N (/‘X\,u)(:,us (az))io'x,ﬁ (~)io'xzfz (~)io'sf3 ():|
Class 2:
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CCypessea = Se 4 |:Nz (/J X, X,S (alsby;‘\/Tl /Tz ))J—r O x,x,s i ()J—r O x x,s fs ()i O—X,Xzsfx ()}
- Xze”T2 [Nz (/‘X.xzs (“z’bz; Tx/Tz ))i O-Xl)(;Sfl ()i O-X.xzsfz ()i O‘X,X;Sf?s ()]
- Xl‘-}im [N (#X,XIS (“2 ))i oy x,s /i ()i O xxys )2 ()i O xxys [ ()]
Where,

CC =Se N, (a,,b:JT,/T,)
- X ,e N, (ay, b NT/TY)

- X, e '"N (a,)

These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible
Combination of TERMS and SIGNS (to achieve different values of CC|

ressed - POSItIVE, negative, high, low, close
and so on).CLASS 1 and 2 are OPTIMUM at:

CCopaea = S [N, (a0 b T /T: )20 iV oy £ (VE0s 1)
~X,e T [Nz (az,bz; T, /T, )i oxi(Dtoy, fL()tosf; (.)}
- /\/1e7’.rI |:N (512)i O—X,fl ()i O—xzf2 ()i o5/ ():I
For some oy 's=1 (,’:1,2) with (i) All My =y = Hg =1 (ii) Some My, 's=1 (i:1,2)
And/or

CCyspessen = Se~1™ |:Nz (al’bl; T,/T, )i' o-XlXZSf] ()i O x.x,s o ()i O x.x,s S ()}
- Xze?rrZ |:N2 (azsbz; T,/T, )i GX,Xszl ()i' o-X\XZSfZ ()i UX,XZSfS ():|
- Xleirrl |:N (az )i O—X,Xzsfl ()i O-X,XIS.fZ ()i O—x,xzsfs ()]

Forsome o, 's=1(i=12) with () All g, =1 (i) Some yX]XZS's:l(izl,z)

2.2.2 Proposed Jameel’s CALL on PUT Stressed Option Models

Class 1:
CPpogged = X' |:Nz (vt s (ars=b s JTTTL )20 fi (Dt o fr (Dt o), (-)}
s [Ny (v u s (man b STt o (Do £ (Dot ()]
~ Xy TN (ug g ns (a)) o, fi(Eo, f()Eosf ()]
Class 2:

CPyepeq = X" |:N2 (ﬂx,xzs (—az,—bz; T,/T, ))i O xx,5 1 ()i O x x5t ()i Oy x5t ():|
—Se " [Nz (ﬂwzs (—al,—bl; T, /T, ))i s/ (VEo s o (VET L s fs (.)}
— X]efrr' |:N (ﬂX.XzS (_az ))i O x,x,s fi ()i GX,XZS.fZ ()i O-x‘xzsfz ():|
Where,
CPpessea = Xzeﬂ.TzNz (_aw—bz; T, /Tz )

-Se "N, (—a,,—bl; T,/T, )
-Xe "N (-a,)
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These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible
Combination of TERMS and SIGNS (to achieve different values of CP, . : positive, negative, high, low, close

and so on).CLASS 1 and 2 are OPTIMUM at:
CPypregseq = Xzeirrz[Nz(_azs_ ) fl (')io-xzfz (')J—rasfz ():|
- Se [N, (-ay,-b ,/T /T, )i Otoe (Vo fi()]
- X" [N (—a,)= oy /i (= O'XZf2 ()i o fs ()]

Forsome o, 's =1 (i=1,2) with (i) All My, =My, = tg =1 (i) Some 1, 's =1 (i=12)
And/or
CPiisea = XzeﬂT2 |:N ( a,,=b,; T/T ) O xx, s/ () O xx, s S () O xx, s S ( ):|
—Se " [NZ (—al,—bl; T,/T, )i Tywas i (VEC s /o ()T Ty x5 fs (.)}
- Xleirr1 |:N (_az )i O-X,Xzsfl ()i O-X,XZSfZ ()i 6X1X25f3 ():|
Forsome o, ¢'s =1(i=1,2) with () All g, , =1 (ii)Some p,,  's=1(i=1,2)

2.2.3 Proposed Jameel’s PUT on CALL Stressed Option Models

Class 1:
PCopuna = X ™ [N (st a5 (mansbs =TT )2 0 £ (Dt 0 £ (V2 00 £ ()]
—56’”T2[N2(ux,ﬂxzus (—al,—bl;—JR/T))iox,.ﬁ(-)iaxzfz()iffsfz(-)]
# XN (st s (—a)) 200 (Do £, (Vo fi ()]
Class 2:
S S A (N CONEN Y S | ET S (O ET S A O EL S 8]
=8¢ Ny (st (—al,—bl;—Jn/_n))iax,Xzsﬁ<-)iaxlxzsfz<-)iox,xzsf3<-)}
F X, N (s (- @) 0o i (V0 s o (V2 00 i ()]
Where,

PC = Xzeirr2 |:N2 (7a2=b2;7\/T1/7T2)}
_ Se-4T |:N2 (—al,—b,;—\/Tl/—Tz)}

+ X, m I:N (—az):l

These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible
Combination of TERMS and SIGNS (to achieve different values of PC swessed - POSItIVE, negative, high, low, close
and so on).CLASS 1 and 2 are OPTIMUM at:
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PCyrsea = Xz‘eirTZ |:N2 (_azvbz§_\/T1/Tz )i GX,.fl ()i szfz ()i osfs ():|
= se " [Ny (=ay b =TT )t oy £ (Dt oy £ (VEosf, ()]
+ X, [N (-a,)* oy /i OF: oy, ()xosf;s ()J
Forsome o, 's=1 (i=1,2) with (i) All My, = My = Hg =1 (ii) Some uy 's=1 (i:1,2)
And/or

PCoppped = Xy’ |:N2 (_az’bz;_\/Tl/Tz )J—r Oy x,s /i ()J—r Oy x,5 /> ()J—r Oy x,5)s ():|
— Se " |:N2 (_aw_bl;_\]Tl/Tz )i O-X,Xzsﬁ ()i GX,XZSfZ ()i 0X1X25f3 ():|
+ Xle?rrl |:N (_az)i O-Xl)(szl ()i O'x,xzsfz ()i O'x,xzsfz ():|

Forsome o, , ¢'s=1 (i = 1,2) with (i) All g, ¢ =1 (i) Some 2, , ¢ 's =1 (l' = 1,2)

2.2.4 Proposed Jameel’s PUT on PUT Stressed Option Models

Class 1:
PPy =S¢ [ N2 (st i (a=bis =TT ) )£ 0 i (V2 0 £ () 05 £ ()]
= X [N (st (a3 =TT )£ 0 £ (D0 £ (D E 0o £ ()]
+ X [N (s s (a0)) 2oy /i (Vo fi(Eosfi ()]
Class 2:

PPy, pisea = Se " |:N2 (ﬂx,xzs (”1 N /Tz ))i O-XszSfl ()i O-Xl)(zsfz ()i O-x,xzsfs ()]
- Xzeirr2 |:N2 (,ux,xzs (az _bz;_\/Tl/Tz ))i O-X,Xzsfl ()i O-X‘XZSf2 ()i O-XIXszS ():|
+ XleirT1 |:N (/uX\XZS (az ))i GX,Xzsfl ()i O-X1X25f2 ()i O-X\XZS.}(‘} ():|

Where,

PP =Se ' [Nz (ay,=bys =T, /T, )}
— Xze’”'z [Nz (az,—bz;—m)}

+ X, e [N (az)]

These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible
Combination of TERMS and SIGNS (to achieve different values of PP, . : positive, negative, high, low, close
and so on).CLASS 1 and 2 are OPTIMUM at:

PPSlres.xed = Se D |:N2 (al’ibl;i\jTl/T2 )i O-X,.fl ()i O-Xzfz ()i O-sfs ()i|
- Xae [N (an b =TT )t oy fi (Do (Dt o fi ()]
+ X "[N(a))to, fi()to, f,()tosfi()]

Forsome o 's=1(i=1,2) with(@)All g, =u, =p;=1 (i) Some 1, 's=1 (i=1,2)
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And/or
PPyysea = S [N (@b =T /T ) 0 fi ()% 0 s £ (VE 0 s £ ()]
= X [N, (@b T )£ 0o /i (D 0w fo (V00 /i ()]
+ X N ()t oy (Do iVt on o fi ()]

For some o 's=1 (i = 1,2) with (i) All gty ¢ =1 (ii) Some 2,y ¢ 's=1 (i = 1,2)

Where, . ( a.b; JT,JT )is the cumulative distribution function of the BIVARIATE Normal Random Variable

with Time /Tl /T, > that is

ay (az-u)

N(a )— \/_j. 202 da, Nz(azabz; T/T
i 27r\/1 T/T

1
, 7773([1’72(.17,/72)[1“1:’)
I e H[li( T]/TZ)) dadb

é'—.a

. log (S/X,)+ (r+o- /Z)Tz, _log(S/Xl)+(r+o-z/2)T1, azzal—o'\/a and b2:b170'\/Z‘
| — 0_\/— l_ O’,\/f

2.3 Proposed Jameel’s Stressed Greeks
2.3.1 Proposed Jameel’s Stressed DELTA Models

Class 1:
(6V] = ¢wr,Se_”Tz |:Nz (_ﬂxlﬂxzﬂsfbw(){z _Jﬁ’¢d+;w\/T1/Tz ))io—xlfl ()ir O_Xsz (')io—sfz ():|

E Stressed
—¢a)rXme”’Tz[Nz(—yX‘,qu,uS¢W(Xz,qﬁdi;a)\/T]/Tz ))io_x‘fl (')io—xlfz (')io—sfz ()}
- ar, Xleirdrl |:N (7}1X]/1X2/1S¢w)(2)i0')(]f} (-)iangz (-)io'sfz ()}

Z o [%” (Xz - Uﬁ)(N (/‘x‘ﬂxzﬂs¢d+rl)i ox i ()ir oy, /s ()ir os/fs ())}

- —3Se
2
. (L){ [ﬂx ot [w v V”]] SN IOET A GET N (.)}

Lo
VT

Class 2:

[‘;—g] —gorse N, (—ux,mafw (X2- oI bd o T )t o i) o (Vo s/ ()]
e xe SRR T C ST RENGV | ER ST O EX SRS OEL I 6]
—or X e N (<t WX ) E O i (D E O o (VE 0 s /()]
—%Se’”“[}n(x —oJ1)(V (ux,xzmdfl)icrx,wfl(-)iaxwfz(.)imlxzsf;(.))}
%n(a’ ){N[Mw[—w X*/T—\E/T_”’Uiaf ODtoras i (VEo st (-)}
Where,

Published by Sciedu Press 45 ISSN 2330-5495 E-ISSN 2330-5509



Management and Organizational Studies Vol. 3, No. 1; 2016

http://mos.sciedupress.com

aag = ¢a)rfSeiy/T2Nz (*¢W(Xz 70'\/f,¢d+;a) VI /T, ))
—gor,X e "N, (—¢w(Xz,¢d,;w\/T. /T, ))

—wr,X e ""N (—pwX,)

[ | 7
—TSe {7n(X2—0'\/f)N(¢d+ ):}
+ \/a;_zn (d,)N [—qﬁa) —XZ\/E\/:__\/Ed’ ]
These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible
) : positive, negative, high, low, close
Stressed

Combination of TERMS and SIGNS (to achieve different values of( v
oS

and so on).CLASS 1 and 2 are OPTIMUM at:
[ZZ ) = ¢a)rfSew,r: [Nz (—¢w (Xz - 0'\ﬁ,¢al+;a),/T1/T2 ))i oy fi()toy fL()togf, ()]

~por,X e " |:N2 (_¢W (X2,¢d7;a)</T1/T2 ))J_r oy fi()toy fL()tosf, (.)J
~wor, X, e " I:N (-pwx,)+ oy [ ()= oy, /s (Htosfs ()]
-2 5e [%n (Xz - O'\/F)(N (¢d+72 )i oy i(Dto (o f ())}

" (d+){N [(_m @in oo fi(ton fi( VoS (.)}

(2]

+ \/f
1=1,2)

For some oy 's=1 (j:l’z) with (i) All My =y = ps =1 (i) Some g, 's=1 (1

And/or
§ [Nz (7¢W(X2 70'\/ﬁ,¢d+;a)\/T1/T2 ))i O-Xlxzsfl ()i O-xl)(zsfz ()i aXleSfB ()}

- ¢a)rXme_"“T2 |:Nz (—¢W(X2,¢d_;a)\/T] /Tz ))i O-xlxzsfl ()i O-X,XZSfZ ()i GX,X;Sf} ():|

- wrdX]eer,r, [N (_¢WX2 )i O_X,XZS./‘I ()i O_Xl)(zsfz ()i O_Xlxzsf.% ():I

_ %Se’r/fz {%n (X, o 1) (N (9d]P )t o s s h()E s fr (VEOwrsfs (.))}

+ J“;— n(d, ){N HW @H t0 (o i(VEo s (.)}

For some o , 's=1 (i = 1,2) with (i) All gty ¢ =1 (ii) Some 2,y ¢ 's=1 (i = 1,2)

2.3.2 ProposedJameel’s Stressed GAMMA Models

Class 1:

[ZZTZJSW”M = ¢a)e""rz %[Nz (_ﬂx,,u)(:,us¢w(Xz - U\/f,¢d+;a)\/Tl /T, ))i o-X,fl ()i Oy, S ()i os/fs ()}
Class 2:

0 [Nz <_#X,XZS¢W(X2 - O-\/fv¢d+;w\/T1/Tz ))i O-X,Xzsfi ()i O-Xlxzsfz ()i O-X,X:sf3 ():|

2
) e
aS Stressed 6S
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2
Where, 0V _ 4, - 0

as s [Nz <—</5W(X2 ~oJT,,¢d ;0T T, ))} These are the general FORMS of the proposal,

however, we can use COMBINATORICS to obtain different possible Combination of TERMS and SIGNS (to

achieve different values of [ o ] : positive, negative, high, low, close and so on).We can find the OPTIMUM
a S ? Stre d

values of GAMMA CLASS 1 and 2 in the same way as in the case of DELTA CLASS 1 and 2 above.
2.3.3 Proposed Jameel’s Stressed THETA Models

Class 1: o
(57] = gor, e [N (<uuyugpw (X = o JTgd 0T )t o fi()t o (Vo ()]
- gor, X, e " |:Nz (_ﬂx‘y%yﬁﬁw (Xz,qﬁd,;w«/T, /T, ))i o fi(Dto, fi()tosfs ()}
—wor, X, e " [N (—yxlyxz/t5¢wX2)i oy /i OF Gy, fo ()tosfs ()J
i %n(x\’z o TN (v msdd )t o (Vo (Vo f ()
- =Se "
2 +\/a;72n(d+)[N[ﬂnyzyS[—¢wW]]io-xf,(.)iaxzfz(.)icrsf](_)]
Class 2:

[%jSh(«u«d = ¢wrbrseﬂ/T: ‘:Nz (_/lx,xgs¢w (Xz - Gﬁ’¢d+;w\/T| /Tz ))i O'X,xzsfl ()i O'X,Xzsfz ()i O-XlXZS.fS ()}
- ¢wrXmefmT; |:N2 (_ﬂx,xzs¢w (X29¢d7;a)\/T1 /Tz ))i O'X‘xzsfl ()i O'X‘xzsfz ()i O'X,ngfz ():‘
- a’rdX]e?rJT‘ I:N (_Iu)(‘XZS¢WXZ )i GX‘XZSf‘I ()i O x,x,s S ()i O x,x,s fs ()}

%” (Xz - O-\/E)(N (ﬂx‘xzs¢di )i O-X,Xszl ()i O-X,ngfz ()i o'xlxzsfs ())
_gse”/Tz

S G )[N [ T s O et O e (.)J

Where,

Z;i = ¢a)r,Se"'T2N2(7¢W(Xz 70'\/f,¢d+;a)\/T1/T2 ))
- dor, X e "N, (7¢W(X2,¢d,;w./T|/T2 ))

—or, X e ""N (-¢gwX,)

o - . ® X, T, T.d_
- —Se %n(XzJﬁ)N(¢d+)+ﬁn(d+)N[¢w%]}

2

These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible

Combination of TERMS and SIGNS (to achieve different values of ( v ] : positive, negative, high, low, close
6T Stressed

and so on).We can find the OPTIMUM values of THETA CLASS 1 and 2 in the same way as in the case of
DELTA CLASS 1 and 2 above.

2.3.4 Proposed Jameel’s Stressed RHO Models
Class 1:

[al] = _¢5‘)TZS€7V’TZ |:Nz (_ﬂxlﬂxzﬂﬂ’ja’ (Xz - Uﬁs¢d+;wVT1 /Tz ))i O_X,fl ()i O_Xsz ()i os/fs ()J
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Class 2:
0 -
[(’?;/J = —¢oT,Se fTZ[Nz (‘,Ux‘xzs¢w(Xz_G\/fs¢d+;w\/T|/Tz ))iO_X‘XESfl(')iGX‘XZSfZ (')io_xwxzsfs ()}
/) stressed
Where, L porse TN (g0 (X2 - o T pd o TTL))
Ty

These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible

Combination of TERMS and SIGNS (to achieve different values of [ ov ] : positive, negative, high, low, close
@r, Stressed

and so on).We can find the OPTIMUM values of RHO CLASS 1 and 2 in the same way as in the case of DELTA
CLASS 1 and 2 above.

2.3.5 Proposed Jameel’s Stressed VEGA Models
Class 1:

. Nin (X, = o ) (N (g s u58d )20y fi(D 2oy fo (V2o fi ()
[Ejsmw S +oJT, n (d+)[N{fux‘:uleus [—aﬁm W]}ﬁ'f‘ (o f,()Eosf; (~)]

Class 2:

\/;” (Xz -o+T, )(N (/lxlxzs¢d: )i O_X‘XESAfl ()i lexzsfz ()i O-X‘)(zsf} ()) Where
oV T s
=Se
(60]5”‘05584 ¢ +a)1[T2 n (d‘r)[N[:uX‘X,S[_¢w Xz\[TZ\/‘;VT]d— ]]iO’XlX’Sf; (')io-)(,)(sz-Z (.)iO'XIXZSf; ()]

LA P |:\ﬁn(Xz —o )N (9d] )+ o T, n (d,)N (m WH '

oo

These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible

Combination of TERMS and SIGNS (to achieve different values of( v J : positive, negative, high, low, close
60— Stressed

and so on).We can find the OPTIMUM values of VEGA CLASS 1 and 2 in the same way as in the case of DELTA
CLASS 1 and 2 above.

2.4 Proposed Jameel’s Advanced Stressed Exotic Options Pricing Models
2.4.1 Simple Chooser Options
Class 1:

Si"””"Chooserslrmm, =Se P’ [N (,us,uKd1 )i o fi ()i o /s ()] - Ke " [N (,us,ukaf2 to,f ()i o /s ())]
- Se "7 I:N (_/‘xﬂkel)i O—Sfl ()J—r O—Kfz ()] +Ke " [N (_ﬂsﬂkez)i O_Sfl ()J—r O_Kfz ():I

Class 2:

SimrleChooserg, .0 =Se "7 [N (tsed )tos fi(D)tog fo ()]— Ke '™ ‘:N (;zs,(al2 tog fi()touf ()):’
- Se "7 I:N (_#Skel)io-,\'l\'.fl (~)io',&'1< fa (-)]*’Kei"r [N (_/uSKeZ)iO-SKfI (-)io'sxfz ()]

Where, smricChooser = Se "N (d)-Ke "N (d,)-Se ”"N(—e )+ Ke "N (-e,)
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In($/K)+(r-D+050°)T, In (S/K )+ (r=D)+0.50% > ¢4, = d -o-~JT
- e - :
| -~ ‘ =~

And , _ . _ 7 -These are the general FORMS of the proposal, however, we can use COMBINATORICS to
obtain different possible Combination of TERMS and SIGNS (to achieve different values of Simvle Choosers,,.., -

positive, negative, high, low, close and so on).We can find the OPTIMUM values of SIMPLE CHOOSER
OPTIONS CLASS 1 and 2 in the same way as in the case of COMPOUND OPTIONS CLASS 1 and 2 above.

2.4.2 Complex Chooser Options
Class 1:

Comples Choosers,,..., =Se [Nz (tsue e, (x.vip )0 fi(Dtoe £, ()Eosf, (.)]
e R S VPP CE N TR N VIS  EX N O EX A O ER VA 6]
- Se ' [Nz (st me, (mx.=yip))to, fi()to f,()to,f, (~)]
+ K,e'm |:Nz (#S#Klmg (*x + o JT,.—y, + Gx/f;pz))i o fi()toe f,()tosf, (-)}

Class 2:

CMFMChoosers”emd =Se n [Nz Hsk k, (x, Yis P ))i O‘SK,K:ﬁ ()i GSK,Ksz ()i O-SK,K:fz ()J

Where, €*"?'*Chooser = Se “"'N, (x,y:p,)-Ke "N, (x —oJT,,y, — o T, ;pl)

7SeiﬂzNz(7’5’*)’2;:02)Jr Kzeil‘TQNz(foro-\/Tza*YZ +0_\/Tz;pz)

o In (Seqn/ngu)Jr [ - In (Se’dr,/[([efrr,)Jr ;_o_ 7 and

T
. P, = —_
o 2 ' o JT T

These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible

Combination of TERMS and SIGNS (to achieve different values of “"**Chooser,,,,: positive, negative, high,

low, close and so on).We can find the OPTIMUM values of COMPLEX CHOOSER OPTIONS CLASS 1 and 2
in the same way as in the case of COMPOUND OPTIONS CLASS 1 and 2 above.
2.4.3 Lookback Options

The Stressed FixedLookback Options Call Options Pricing Models are given by:
Class 1:

C[_B(Sn-ggvgd) = Se™ " |:N (:us/‘M (x + O-\/F))i o/ ()J—r oy fa ()i| -Me™ " |:N (:us;uM (x))i osf ()J—r oy fa ()]
+ %(QJT (s/m)” l:N (/‘s;u.w (y + BO'\/F))t osh (Vo /s ():| e [N (usuy (v))xosfi(Vto, f ()])

Class 2:

CLH(S/V«.;.;M) =Se " |:N (/”s.w (x + G\/T_‘))J—r O sy /i ()i O sy fa ():| -Me T I:N (luSM (x))ir O su /i ()J—r O sy fa ():I
+ %(eﬂlr (S/M )73 |:N (:”s.w (y + BO"/F))t o su Ji ()i Ty o ():' —e " I:N (:”s.w (J’))i o su i ()i Tsu o ()})
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The Stressed FixedLookback Options Put Options Pricing Models are given by:
Class 1:

PLB(SWWJ) =—8Se |:N (,uslu.w (7)‘ - 0'\/F))i o f ()i oyt ():| +MeT I:N (:ustu.w (7x))i oy ()i oyt ():I

- i(e—rr (S/M )75 |:N (IUSIUM (_y - BO'\/F))i O-Sfl ()i o-Mf2 ():| e |:N (/us:u.w (_y))i O-S.fl ()i Oy fz ()])

B
Class 2:
Pustsneny = =S¢ | N (s (=3 =0T )£ 0 £ () fo () |+ Me T[N (s (=) £ 0y £ (VE 0 1]
=2 (/M) [N (s (<y = BoNT )£ o ()2 0w £ ()] = [N (stgn (-3)) 2 0 £i (V2 0 £2()]
Where, the Fixed Lookback Call and Fixed Lookback Put are respectively given by:

Coy=Se "N (x+o~T)-Me "N (x)+ %(e"’r (S/M )" N(y+Bo~NT)=e "N (1))
And P, = —Se’”N(—x—ow/F)%— Me’”TN(—x)—%(e"'T (S/M )73 N(—y— BO'\/F)—e’”N(—y))

I,
TSy 7ln(S/M)+[(r—d)—2*U ]Tand 7ln(S/M)—((r—d)+;—gij.
T T o T v = 7

These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible

Combination of TERMS and SIGNS (to achieve different values of C L5( and PL B( : positive, negative,

Stressed ) Stressed )

high, low, close and so on).We can find the OPTIMUM values of FIXEDLOOKBACK OPTIONS CALL AND
FIXEDLOOKBACK OPTIONS PUT CLASS 1 and 2 in the same way as in the case of COMPOUND
OPTIONS CLASS 1 and 2 above.

2.4.4 Barrier Options
The Stressed Down — and — in Call Barrier Options Pricing Models are given by:
Class 1:
ot C s = S (B/S Y [N (uguiy)tos fi(DEo, ()]
~Ke ' (B/S) [N (,us;lK (y —a\/T_))J_r osfi()xof, ()}
Class 2:
P ea = ST (B/S YN (w5 3)E 0 /i ()E 05 S2 ()]
- Ke " (B/S )Mi2 |:N (,usk (y - O-\/TT))i O-Sk'.fl ()i O sk fs ()}
Where,
Dawn—and—lnc:Se—qt(B/S)21N(y)_Ke—rl(B/S)z;“’zN(y_o_\/]T) 4= r—q+2r2/2 and

) (o3
I [B’/(SK)] o ST B is the barrier level and assumed to be lower than the initial stock price.These are the
o ~NT
general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible Combination

of TERMS and SIGNS (to achieve different values of pown-and-in - : positive, negative, high, low, close and so

Stressed
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on).We can find the OPTIMUM values of DOWN — AND — IN CALL BARRIER OPTIONS CLASS 1 and 2 in
the same way as in the case of COMPOUND OPTIONS CLASS 1 and 2 above.

2.4.5 Cash or Nothing Options:
Class 1:

CN gyons = X [N (125 (#5- 90T )20, 1, (.)}

Class 2:
CNg, s = Xe™" [N (,uX (¢x - ¢Gﬁ))i o,/ ()]

Where, oy = yo-y (65 - ¢U\/T_)
These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible
Combination of TERMS and SIGNS (to achieve different values of CN,, . : positive, negative, high, low, close

and so on).We can find the OPTIMUM values of CASH OR NOTHING OPTIONS CLASS 1 and 2 in the same
way as in the case of COMPOUND OPTIONS CLASS 1 and 2 above.

2.4.6 Gap Options
Class 1:
Gapsened = ¢Se T[N (usuydx)tosfi(Nto,f, ()]
~gxe T [N (usuy (4390 NT))2o i (Vo ()]
Class 2:

GapSlrevwd = ¢Seﬂ” I:N (:usx¢x)i O sx fl ()i O sx fz ():I
-¢Xe T |:N (IuSX (¢x_¢o-\/T_))J—r o sy fi ()J—r osx /> ():'

Where

Se ‘T
In
> Gap :¢Se’”N(¢x)—¢Xe’”TN(¢x—¢0x/T—) and X = [XEHIT j + ;—cr\/T_

o T

These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible
Combination of TERMS and SIGNS (to achieve different values of Gap,, ,: positive, negative, high, low, close and

so on).We can find the OPTIMUM values of GAP OPTIONS CLASS 1 and 2 in the same way as in the case of
COMPOUND OPTIONS CLASS 1 and 2 above.

2.4.7 Asset Exchange Options
Class 1:

Csiressea = Sleidlr [N (/Js,/uszx)i Oy, A ()i O, s ():|
5,0 T [N (g (x = 2NT )20y £ Ok os £ ()]
Class 2:
Csiressea = S1e7"" |:N (:Usl szx)i o5, /i ()i O s, /2 ():|

=86 [N (s, (v = 2NT) )2 o (D 0 12 ()]
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S e—d.r ]
In| 214
Where, ¢ = 5,6 N (x)= S,e™ N (x=2NT ), _ {Sze Y Ly gd T=67+0]-2p00,-
T 2

These are the general FORMS of the proposal, however, we can use COMBINATORICS to obtain different possible

Combination of TERMS and SIGNS (to achieve different values of C' S : positive, negative, high, low, close and

tressed *

so on).We can find the OPTIMUM values of ASSET EXCHANGE OPTIONS CLASS 1 and 2 in the same way
as in the case of COMPOUND OPTIONS CLASS 1 and 2 above.

2.5 Proposed Theorem (Lam’s Theorem)

Let (N (d,).N,(a,.bic,),s N, (a,b,secc5d,)), i=1,2,.0m such that n+m € N are the number of terms

and m is the number of repeated NORMAL probability type of an Exotic Options pricing model M Normal  WhoOSE
probabilities are in this form, where N, (a,.,b,.,...,ci;di) is a Multivariate Normal Distribution. Let s and
f(s, /ujo-,g)be the underlying stock return andBEST FITTED fat — tailed probability distribution of the underlying

stock returns of company A respectively. Let y,y,,..,y, be the underlying returns of s STRIKES

Normal

(Independent Variables) excluding underlying stock return. Let f(y,,u,0,7), fo( ¥y, 40,7 )seces [, (Vs 1,0, 7)
beBEST FITTED fat — tailed probability distribution of the underlying A7,  STRIKES (Independent Variables).
Let ( sy seees 1, ) and (O')q ,O, s, ) be vectors of respective Geometric Return of the Arithmetic Means of the
macroeconomic indicators plus research company underlying stock returns (and STRIKES returns) and the
respective Geometric volatility of the volatilities of the macroeconomic indicators plus research company underlying

stock returns (and STRIKES returns). Define fi; and O as above then each of theCOMPONENTS of

(N (d,), N, (a,,b5¢,)ses N, (@03bysseysd,)), i = 1,2,0n 0 My, can be  contractionally  and
expansionallySTRESSED using Jameel’s stress methods as:

(N (y‘y\‘m,u\”d,)i a\_f(x,,u,o‘,é)i o, /i (y,,y,o‘,;z’)i to, f, (y,,,;l,o‘,ir)),
(Nz(ﬂv/l‘.‘.“y‘.“ (a,,b,;c,))ia\f(S,y,o‘,cf)i o, fi (yisu,o,m )% ... % o, f, (y”,y,cr,lr)) ,,,,, ,i=1,2,..,n

(N” (y‘yu...,u‘” (a,,b,,...,c,.;d,))i o f(s,u.0,8)xro, fi(y,u,0,x)t...t0, f, (y,,,,u,a,;r))
Optimum at:
(N@))to, f(s,pu,0.8)t0, fi(y,u.0,2)t. to, f(y,u.0,7)),

(Na(apbse)to f(siu0.8)t0, fi(yuo,m)tta, [, (v, u,0,7)) si=1.2.n
(Nrr (ambfs-nscx;df)i O-Af(s’ﬂﬁo-ﬂé)i O_Hfl(yla,u,o'a”)i-ni O').”f,, (yn?ﬂ5o-17z-))

forsome o's=1 with()All pg=p =p, =..=p, =1 and(i)Some p's =1.
OR
(N (um...v”d,)i o f(s,u,0,8)t0, ..., i(yu,o,x)t.to ... f, (y”,,u,a,zz')),
(N2 (/4\‘,‘..“,” (a[,b,;ci))i o, f(s,u,0,&)% Ty i (yi,p,o,m)*.. R (y”,,u,a,zz')) ..... Li=1,2,...,n

(N, (s ey d (a0 byncid ) 0, f (5.0 E )20 ey fi (3ot om)E it oo f, (3, opta0 o))
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Optimum at:

(N (d)xo,f(s,u,0,&)= O':yl...ynfl(yl,,u,a,ir)i...i Ty Jo (y,,,,u,O',ir)),
(N2 (a,.,b,.;c,.)i— O'Sf(s,y,a,g)i O'Xyl...ynfl(yl,,u,a,lr)i...i Oy, £, (yn,,u,O',ﬂ)),..., ,i=1,2,...,n
(N" (a,.,b,.,...,c,.;d,.)i O'J.f(s,,u,a,f)i O'Sy‘...ynfl(yl,,u,a,zr)i...i [ £, (yn,,u,a,ir))

for some O J's=1lwith ) All g, =1 and (i) Some s's =1. Also, there exists ¢, d eR" such

Y1Y2:Vn s

~ . )
that ¢ <d then c¢< B(Stressed) <P< E(Stressed) <b foreach i.

2.5.1 Jameel’s Credit Risk World Diagram:

/3

A

Stress Peri

. )

Figure 2. Kano ta Dabo’s Diagram
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3. Result and Discussion

All the proposed Jameel’s Advanced Stressed Exotic Options Pricing Models are expected to adequately and
efficiently work (more especially at the times of economic and financial recoveries or recessions) at their
OPTIMUM VALUES stated in each case of the proposals based on the Jameel’s Criterion and numerical results
established and published in my previous papers.More so, the Models are expected to dramatically increases the
markets CONFIDENCE and drastically decreases the markets RISKS.Jameel’s Advanced Stressed Exotic Options
Pricing Methods can be directly applied in other stochastic fields of SCIENCES, ARTS, SOCIAL AND
MANAGEMENT SCIENCES, MEDICINE AND ENGINEERING to capture chaotic situations or to increase the
power of the existing models’ sensitivities to change.

4. Conclusion

The existing Exotic options pricing models underestimates (overestimates) prices especially at the times of economic
and financial recoveries or recessions just because of their simple Normality Assumption and failure to incorporate
underlying assets returns probability distributions. However, based on the research findings, the author improved the
existing models by incorporating fat — tailed effects of the underlying assets returns of exotic derivative product in
question using Jameel’s Criterion and Jameel’sContractional and Expansional Stress Methods to enable them capture
potential black swans.

For the sake of practitioners, it is believe that the existing exotic options pricing models out rightly underestimates
(overestimates) exotic products prices especially at the stress periods to extent in which Nassim N. Taleb and
EspenGararder Hang (2011) wrote a paper entitled: © Option Traders use (very) Sophisticated Heuristic, never the
Black — Scholes — Merton Formula’, they stated that the formula is ‘fragile to jumps and tail events’ just because of
its Normality Assumption thereby it is one of the major factors that contributed to the late 2007 — 2008 economic and
financial crises (thanks to the Black — Scholes — Merton generous invention). In view of the above, all the proposed
Jameel’s Advanced Stressed exotic options pricing models class 1 and 2 presented in this paper, will be more reliable,
robust, sophisticated, holistic and extraordinary, providing better approximations, increasing the probabilities of high
losses and above all have the ability to precisely traces the trajectories of the past and future economic and financial
crises related to exotic options pricing.

Finally, for the sake of future research direction, the models can be improved further to capture more vital
information using more macroeconomic indicators and models’ independent variables than ordinarily only
S,X, and X,0rS,K, and K,.

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 professionalrisk 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 Exotic Options PricingModels to incorporate fat — tailed effects than not.
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