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Abstract:

Black Swan Risks, Knightian Uncertainty, Dark Risks, Extreme Risks or Low —
Probability, High — Impact events has significantly influenced the late 2007 -
2008 crises, 2011 - 2012 U.S. Debt Ceiling crises and by extension systemically
the European crises (ongoing Greek and Sypurus Crises).

Supervisors, Regulators, Practitioners and Academia associate it with the over-
reliance on Stock Returns (Asset Returns) NORMALITY assumption.

The So - called claim that stock returns (asset returns) follows Normal
probability distribution is indeed the major FAILURE, hence the re-
occurrences of the Economic and Financial Crises more often.

The major aim of this paper is to consider Eleven (11) out of Fifty (50) World’s
Biggest Public Companies by FORBES as of 2015 Ranking regardless of the
platform in which they are listed and run the test of Goodness of fit on their
stock returns vis — a — vis time series from 2014 - 2009 with the aim of finding
the Global Economic and Financial crises best fitted fat — tailed effects
probability distributions.

Finally, based on the test runs, in terms of hierarchy, the Best Fitted Fat — Tailed
Effects probability distributions that can be used to address the potential crises
vis — a — vis completeness of the Economic and Financial Stochastic Models are:
Log - Logistic (3P), Cauchy, Pearson 5 (3P), Burr (4P), Fatique Life (3P), Inv.
Gaussian (3P), Dagum (4P) and Lognormal (3P) Probability Distributions

respectively.

Keywords: Log — Logistic (3P), Chauchy,Pearson 5 (3P), Burr (4P), Jameel.

INTRODUCTION:

FAT - TAILED EFFECTS Stock Return Probability
Distributions are the most qualified crises barometer to
quantify the gravity of the potential Economic and
Financial crises in this innovative, exponentially growth
and rapidly changing technologically oriented World.
Normality assumption has being a basic axiom or a subject
matter by Quants when modeling an aspect in the financial
market, though it has received serious criticisms from the
angles of Academia, Regulators, Supervisors and
Practitioners, nevertheless, it plays central role because, we
always take reference to the Normal market condition.
However, we cannot keep condemning or criticizing the
good work that has been done by Nobel Laureates Black,
Scholes, Merton and others because of their normality
assumptions, we have to seriously devote our time, energy
and money in brainstorming on how to IMPROVE on the
good work done by these Nobel Laureates and others by
incorporating what is not being captured by their existing
models, precisely the incorporation of the fat - tailed
effects components.

Jamilu A. A. (2015) has attempted to include the fat - tailed
effects components in most of the existing economic and

financial stochastic models that assumed Normality in his
paper entitled: Banking and Economic Advanced Stressed
Probability of Default Models.

He considered Five (5) U.S. based Companies listed in the
platform of New York Stock Exchange (NYSE), he runs the
Test of Goodness of Fit on those Companies monthly stock
returns from 2014 - 1991 using EasyFit software and
obtained they all follows LOG - LOGISTIC (3P)
probability distribution using his simple criteria.

From the past researchers, people like Smith (1981), was
first to suggested stock returns follows Logistic Distribution
and subsequently tested by Gray and French (1990) and
Peir6 (1994). Praetz (1972), Blattberg and Gonedes (1974),
Gray and French (1990), and Peird (1994) have reported
that Scaled-t Distribution specification fits stock returns
better than many competing alternatives.

Hsu (1982) and Gray and French (1990) have argued that
Exponential Power Distribution specification, which
displays fat tails that shrink at an exponential rate and a
high peak, provides a reasonably-good fit to stock return
data. Press (1967) argued that stock returns may be
generated by the interaction of a continuous diffusion
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(Brownian motion) process and a discontinuous jump
(Poison) process, where the former captures continuous
changes in stock prices and the second models large
informational shocks. Kon (1984) also argues in favor of
(and finds empirical support for) Mixtures of Two Normal
Distributions specification.
However, the major aim of this paper is to consider Eleven
(11) out of fifty (50) WORLD’S BIGGEST PUBLIC
Companies by FORBES as of 2015 Ranking regardless of
the platform in which they are listed and run the test of
Goodness of fit on them vis — a — vis time series from 2014
-2009. Two (2) (namely, GOOGLE and FACEBOOK) out
of Eleven (11) Companies are of different time series. These
include:
(1) China Construction Bank Corporation (CICHY)
from 2014 - 2009
(2) Bank of China Limited (3988.K) from 2014 -

2009

(3) Berkshire Hathaway Inc. (BRK - A) from 2014 -
2009

(4) Toyota Motor Corporation (TM) from 2014 -
2009

(5) Volkswagen Group AG (VLKAY) from 2014 -
2009

(6) Bank of America Corporation (BAC) from 2014
-2009

(7) Nestle India Limited (NESTLEIND.NS) from
2014 - 2009

(8) International Business Machines Corporation
(IBM) from 2014 - 2009
(9) Goldman Sachs Group Securities (GJS) from
2014 - 2009
(10) Google Inc.
5/18/2012
(11) Facebook Inc. (FB) from 7/2/2015 to 5/18/2012
Recall that Jamilu A. A. (2015) used Five (5) U.S. based
companies listed on the platform of New York Stock
Exchange (NYSE) and time series of (2014 - 1991), 25 years
monthly basis.
WHAT would happen to the Stock Returns probability
distributions IF we consider:

(GOOG) from 7/2/2015 to

(a) Daily, Weekly, Quarterly or Annually Stock
Returns (Asset Returns)

(b) Companies that are more than Five (5)

(c) Companies that are listed on different stock
exchanges not only NYSE platform

(d) Simultaneously Long - term and Short - term time
series of the Stock Returns (Asset Returns)

(e) Recently past public companies like FACEBOOK
with initial public offering on the 18® May, 2012
and began selling stock to the public and trading on

the NASDAQ the same date and the GOOGLE on
the March 9 2006.
Are they going to all follows LOG - LOGISTIC (3P)? or
there are other BEST FITTED FAT - TAILED EFFECTS
probability distributions that can be used to capture
potential Economic and Financial Crises.
Therefore, for the Nine (9) Companies, I consider the
following time series patterns:
(1) 2014 - 2009, Daily and Weekly Stock Returns
(ii) 2014 - 2012, Daily and Weekly Stock Returns
(ili) 2011 - 2009, Daily and Weekly Stock Returns
(iv) Other different time series in the case of
(GOOG) and (FB), Daily and Weekly Stock
Returns
All Data are extracted from YAHOO FINANCE.
MATERIAL AND METHODS
The methodology adopted in this research work is to
consider Eleven (11) out of Fifty (50) WORLD’S BIGGEST
PUBLIC Companies by FORBES as of 2015 Ranking
REGARDLESS of the platform in which they are listed,
Number of the Research Companies, Time Series (Short or
Long Terms), Old or Recently listed Companies; and to run
the test of Goodness of fit on them vis — a - vis time series
from 2014 — 2009 with the aim of finding the Best Fitted Fat
— Tailed Effects Probability Distributions so as to address
the potential Global Economic and Financial crises vis - a
- vis completeness of the Economic and Financial
Stochastic Models by the use of EASYFIT software.
TEST OF GOODNESS OF FIT OF THE ELEVEN (11)
COMPANIES’ STOCKS RETURNS
In this test of Goodness of fit, I consider Five (5) criteria:
(1) We accept if the Average of the ranks of
Kolmogorov Smirnor, Anderson Darling and
Chi-squared is less than or equal to Three (3)
(ii) We must choose the Probability Distribution
follows by the data ITSELF regardless of its
Rankings
(iii) If there is tie, we include both Probability
Distributions in the selection
(iv) At least Two (2) probability distributions must
be included in the selection
(v) We
distribution as the qualify candidate in each

select the most occur probability
case of test of goodness of fit of the stock
returns as follows

Bank of China Limited (3988.HKk)

Daily, Weekly and Monthly Stock Return Probability

Distribution (2014 - 2009)

Bank of China Limited (3988.HKk) Best Fitted Fat — Tailed

Effects Probability Distributions by their order of

HIERARCHY:
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Name of the Fat - Tailed Effects
Probability Distribution

Log - Logistic (3P)

Cauchy

Pearson 5 (3P)

Burr (4P)

Fatique Life (3P)

Inv. Gaussian (3P)

Dagum (4P)

Lognormal (3P)

Normal, Pearson 6 (4P), Gen. | Frequency less than or equal to
Gamma (4P), Error, Laplace, | 2

Frequency regardless of the
Time Series

(O = N[N | W

Hypersecant, Gamma, Johnson
SU, Beta, and Uniform

China Construction Bank Corporation (CICHY)

Daily, Weekly and Monthly Stock Return Probability
Distribution (2014 - 2009

China Construction Bank Corporation (CICHY) Best
Fitted Fat — Tailed Effects Probability Distributions by their

order of HIERARCHY:
Name of the Fat - Tailed Effects
Probability Distribution

Log - Logistic (3P)

Cauchy

Pearson 5 (3P)

Burr (4P)

Fatique Life (3P)

Inv. Gaussian (3P)

Dagum (4P)

Lognormal (3P)

Normal, Pearson 6 (4P), Gen.
Gamma (4P), Error, Laplace, | 2

Frequency regardless of the
Time Series

| DN | | e | e [ Q0| G

Frequency less than or equal to

Hypersecant, Gamma, Johnson
SU, Beta, and Uniform

Berkshire Hathaway (BRK - A)

Daily, Weekly and Monthly Stock Return Probability
Distribution (2014 - 2009)

Berkshire Hathaway (BRK - A) Best Fitted Fat — Tailed
Effects Probability Distributions by their order of

Toyota Motor Corporation (TM) Best Fitted Fat — Tailed
Effects Probability Distributions by their order of
HIERARCHY:

Name of the Fat - Tailed Effects
Probability Distribution

Log - Logistic (3P)

Cauchy

Pearson 5 (3P)

Burr (4P)

Fatique Life (3P)

Inv. Gaussian (3P)

Dagum (4P)

Lognormal (3P)

Normal -1, Pearson 6 (4P) , Gen.
Gamma (4P), Error, Laplace, | 2

Frequency regardless of the
Time Series

N (= O [|N|W W= W

Frequency less than or equal to

Hypersecant, Gamma, Johnson
SU, Beta, and Uniform

Volkswagen Group AG (VLKAY)

Daily, Weekly and Monthly Stock Return Probability
Distribution (2014 - 2009)

Volkswagen Group AG (VLKAY) Best Fitted Fat — Tailed
Effects Probability Distributions by their order of
HIERARCHY:

Name of the Fat - Tailed Effects
Probability Distribution

Frequency regardless of the
Time Series

Log - Logistic (3P) 4
Cauchy 3
Pearson 5 (3P) 4
Burr (4P) 1
Fatique Life (3P) 0
Inv. Gaussian (3P) 1
Dagum (4P) 0
Lognormal (3P) 0

Normal , Pearson 6 (4P), Gen.
Gamma (4P), Error, Laplace, | 2
Hypersecant , Gamma, Johnson
SU, Beta, and Uniform

Frequency less than or equal to

HIERARCHY:

Name of the Fat - Tailed Effects
Probability Distribution

Frequency regardless of the
Time Series

Log - Logistic (3P)

Cauchy

Pearson 5 (3P)

Burr (4P)

Fatique Life (3P)

Inv. Gaussian (3P)

Dagum (4P)

Lognormal (3P)

O = O |N(W|n

Normal, Pearson 6 (4P) , Gen.
Gamma (4P), Error, Laplace,
Hypersecant, Gamma, Johnson
SU, Beta, and Uniform

Frequency less than or equal to
2

Bank of America Corporation (BAC)

Daily, Weekly and Monthly Stock Return Probability
Distribution (2014 - 2009)

Bank of America Corporation (BAC) Best Fitted Fat —
Tailed Effects Probability Distributions by their order of
HIERARCHY:

Name of the Fat - Tailed Effects
Probability Distribution

Log - Logistic (3P)

Cauchy

Frequency regardless of the
Time Series

Pearson 5 (3P)

Burr (4P)

Fatique Life (3P)

Inv. Gaussian (3P)

Dagum (4P)

S| S| ||| |[WwW|W

Lognormal (3P)

Toyota Motor Corporation (TM)
Daily, Weekly and Monthly Stock Return Probability
Distribution (2014 - 2009)

Normal , Pearson 6 (4P) , Gen.
Gamma (4P), Error , Laplace,
Hypersecant , Gamma, Johnson
SU, Beta, and Uniform

Frequency less than or equal to
2
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Nestle India Limited (NESTLEIND.NS)

Daily, Weekly and Monthly Stock Return Probability
Distribution (2014 - 2009)

Nestle India Limited (NESTLEIND.NS) Best Fitted Fat —
Tailed Effects Probability Distributions by their order of

Google Inc. (GOOG)

Daily, Weekly and Monthly Stock Return Probability
Distribution (2014 - 2009)

(7/2/2015 - 3/27/2014)

Google Inc. (GOOG) Best Fitted Fat — Tailed Effects

HIERARCHY: Probability Distributions by their order of HIERARCHY:
Name of the Fat - Tailed Effects | Frequency regardless of the Time Name of the Fat - Tailed Effects | Frequency regardless of the
Probability Distribution Series Probability Distribution Time Series
Log —hLoglstlc (P) > Log - Logistic (3P) 4
Cauchy 4 Cauchy 3
Pearson 5 (3P) 0
Burr (4P) 1 Pearson 5 (3P) 2
Fatique Life (3P) 3 Burr (4P) 2
Inv. Gaussian (3P) 0 Fatique Life (3P) 0
Dagum (4P) 2 Inv. Gaussian (3P) 2
Lognormal (3P) 0 Dagum (4P) 1
Normal , Pearson 6 (4P) , Gen. | Frequency less than or equal to 2 Lognormal (3P) 0
Gamma  (4P), ~ Error Laplace, Normal , Pearson 6 (4P) , Gen. | Frequency less than or equal to
Hypersecant , Gamma, Johnson SU,

. Gamma (4P), Error , Laplace, | 2
Beta, and Uniform

International Business Machine Corporation (IBM)
Daily, Weekly and Monthly Stock Return Probability
Distribution (2014 - 2009)

International Business Machine Corporation (IBM) Best
Fitted Fat — Tailed Effects Probability Distributions by their

Hypersecant , Gamma, Johnson
SU, Beta, and Uniform

Facebook Inc. (FB)

Daily, Weekly and Monthly Stock Return Probability
Distribution (2014 - 2009)

Facebook Inc. (FB) Best Fitted Fat — Tailed Effects

order of HIERARCHY: Probability Distributions by their order of HIERARCHY:
N f the Fat - Tailed Effects | F dl, f the Ti
ame o fhe " - Tale ects | requency regardiess of The Time Name of the Fat - Tailed Effects | Frequency regardless of the
Probability Distribution Series babili «stributi . A
Log - Logistic (3P) 5 Probability Distribution Time Series
Cauchy 3 Log - Logistic (3P) 6
Pearson 5 (3P) 4 Cauchy 3
Burr (4P) 2 Pearson 5 (3P) 0
Fatique Life (3P) 0 Burr (4P) 1
Inv. Gaussian (3P) 0 Fatique Life (3P) 2
Dagum (4P) 1 Inv. Gaussian (3P) 2
Lognormal (3P) 0 Dagum (p) 2
Normal , Pearson 6 (4P) , Gen. | Frequency less than or equal to 2
Gamma (4P), Error Laplace, Lognormal (3P) 0
Hypersecant , Gamma, Johnson SU, Normal , Pearson 6 (4P) , Gen. | Frequency less than or equal to
Beta, and Uniform Gamma (4P), Error , Laplace, | 2

Goldman Sachs Group Securities (GJS)
Daily, Weekly and Monthly Stock Return Probability

Distribution (2014 - 2009)

Goldman Sachs Group Securities (GJS) Best Fitted Fat —
Tailed Effects Probability Distributions by their order of

HIERARCHY:

Name of the Fat - Tailed Effects
Probability Distribution

Frequency regardless of the
Time Series

Log - Logistic (3P)

Cauchy

Pearson 5 (3P)

Burr (4P)

Fatique Life (3P)

Inv. Gaussian (3P)

Dagum (4P)

Lognormal (3P)

C|lO|=|@(=|WwW|[w

Normal , Pearson 6 (4P) , Gen.
Gamma (4P), Error , Laplace,
Hypersecant , Gamma, Johnson
SU, Beta, and Uniform

Frequency less than or equal to
2

Hypersecant , Gamma, Johnson
SU, Beta, and Uniform

RESULT AND DISCUSSION

Having successfully completed the test of goodness of fit,
then we are now ready to RANK the Probability
Distributions based on the Frequency of Occurrence of
each distribution on each research Company, however, the
one with the highest frequency of occurrence regardless of
time series is the most appropriate distribution in terms of
Fat - Tailed Effects Magnitude and is considered to be the
BEST among others in terms of Global Economic and
Financial crises Predictions using Stochastic Models. These
can be prioritized as follows:

Global Economic and Financial Crises Best Fitted Fat -
Tailed Effects Probability Distributions:

The Global Economic and Financial Crises Best Fitted Fat
— Tailed Effects Probability Distributions are as follows by
their order of HIERARCHY:
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Name of the Fat - | Frequency Order of Dagum (4P) Probability Distribution (7*):

Tailed Effects | regardless of the | Hierarchy

Probability Time Series k1

Distribution ak { S j

Log - Logistic (3P) 50 1 f(x57,. 8. a)= A —: k,a,B >0
Cauchy 33 2nd 5 (1 . (x—72")

Pearson 5 (3P) 25 3d L L J J

Burr (4P) 19 4" Lognormal (3P) Probability Distribution (8):

Fatique Life (3P) 12 5th

Inv. Gaussian (3P) 10 6t y N

Dagum (4P) 9 7th exp 7£|(|n(X—7’)—/1\‘

Lognormal (3P) 8 gt 2 o )

Normal, Pearson 6 | Frequency less than | 9" and below it f(xip,o,7)= Y < X< Ao
(4P), Gen. Gamma | orequal to 8 (x=7)e \/_”

(4P), Error, Laplace,

Hypersecant, Gamma, Proposed Theorem (Hashim - Jaz - Kabs - Dogo - Sult -
Johnson SU, Beta, and

: Lam’s Endurance):
Uniform

Log - Logistic (3P) Probability Distribution (1*):

Let A be any World Biggest Pubic Quoted Bank or

£ (x iy E) Company listed on an arbitrary and organized Stock
|1+ ——
F(xip o) = — o x> Exchange, let“‘eomesn and 7 comeany pe the arithmetic stock
lalq, S m) - ﬂ return and volatility of Company A over a specific period
- ) _[ab .
of time [a.b] such that a,beR respectively, let Mvomar pe

Cauchy Probability Distribution (2%): any stochastic Financial or Economic Model, let

f(x, , )
( Hcompany 7 company §) be an advanced FAT - TAILED

AN EFFECTS company A stock return probability distribution

3
;, — 0 < X<+
JJ f (X’/ucompany’o-company’g)
then FIRST BEST FITS to

address Economic and Financial Crises or otherwise make

- u

\
- )

Pearson 5 (3P) Probability Distribution (3")

(
f(x:u,w):L

S
I/

Nermal more sophisticated by hierarchy regardless of

( p; \‘ company A’s Stock Exchange, Listing year and time series
exp| —
f(xia. o) = L ((xfy))\) e p-o0 (short or long) as follows:
X —
L f X, , O ’
(= )k s )l (i) ( Heompany 7 company 5) is Log - Logistic

(3P) Probability Distribution
Burr (4P) Probability Distribution (4™):

f(x, , ,
(ii) ( # sompany * 7 company 5) is Cauchy
(e Probability Distribution
akL 5 r J ¢
Xl ’ ’
f(xia,B.7)= p a\m: a,p, k>0 (iii) (X Hampany @ compuny 1 €) is Pearson 5 (3P)
A1+ (x-r) Probability Distribution
U
Proposed Theorem (Sharu Ali Dandago - Gumel’s
Fatique Life (3P) Probability Distribution (5%): Prophecy):

Assume that Company A is not interested or did not agree

with the general conclusion of Hashim - Jaz — Dogo - Sult
f Jx - \\ —Lam’s Endurance Theorem and feel that his stock returns
voa,fy>0
X - y

(e £.7) (x-7) (asset returns) follows different advanced fat - tailed
Inv.Gaussian (3P) Probabili D1str1but10n 6th f(x, , ,
(%) ty ( probability distribution (X B campany @ company € ) then he
/ N needs to runs goodness of fit test of the underlying stock
f(Xiu iy expL %J A,uy >0 returns satisfying JAMEEL’S CRITERION over a specific
27 (x-7) 2u (x—-y
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b * .
] such that '° € R {5 obtain the Best

fitted fat — tailed effects Economic and Financial crises

. . a
time series [

probability  distributions of company A  under
consideration.

CONCLUSION

Based on the test runs, in terms of hierarchy, the Best Fitted
Fat — Tailed Effects probability distributions that can be
used to address the potential crises vis — a - vis
completeness of the Economic and Financial Stochastic
Models are: Log — Logistic (3P), Cauchy, Pearson 5 (3P),
Burr (4P), Fatique Life (3P), Inv. Gaussian (3P), Dagum
(4P) and Lognormal (3P) Probability Distributions
respectively. Hence, the questions (a) to (e) queried in the
introduction of this research article have being fully
investigated and answered.

Considering Financial Instruments other than Stock for
instance Bond Options, Currency Options, Commodity
Options, Swap Options, Futures Options, Forward
Options, Options on Options, Interest Rate Options then in
that situations, we will be required to runs the Test of
Goodness of Fit on the Bond Returns, Currency Returns,
Commodity Returns, Swap Returns, Futures Returns,
Forward Returns, Options Returns and Interest Rates

respectively to obtain the Best Fitted Fat — Tailed effects

f(x,u O - . .
(X tunsuring @ ncenyin )to be incorporated into the

existing Stochastic models using Jameel’s Contractional
and Extensional Stress Methods.
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