g

b (" i ’> |
/.’/ . 1 |
‘ g P"' i I,.‘_,-..\‘-—m- ‘npvdohw-‘obmﬂbv‘oh \’/ —— \,/ " \9’ o \?/ Cotomss ?/ /‘@ :

PRl ] {il i




XS AN O DS EXS XSS AXH
L, W et G- —c— e e e o B - ~<om— ‘5%‘ Ité i 4 b4
SE 0 S, ¥ ST L O ST ¢ ST ST W ST, P ST O (S5 2V ST = W ST 8 ST S ST S ST e A

e ] e ] i
@ ASUNET

Al

M
&
- o
e

o

Slaglea
iy

-

.....
Bt e
oa

3

o S |
@ ASUNET

vy
adl
e

L
alad




\-Q»MPW.»_)@(.“)@(_”—)@(_‘O— =

ity Saaly (g SN (3

Lo

it

by Lol ad Al Balal) ()f aulind) Al s
it Al (90 cisel B DY) o1 o

i | o el | A
@ ASUNET

Qiua.:

4 &
DL 0 Iy ADEY) 038 Jadal

%ot =¥+ O dgad Ayl Agsia Y010 (e Bl dage
To be Kept away from Dust in Dry Cool place of
15-25- ¢ and relative humidity 20-40%

@

)

=

e O oyl W o

@




A==

et ] e
@ ASUNET
o

—— W—-‘OW—-

-

O

E: —:o%—-o-—ﬁ—-oh—m—c‘ﬁ‘c n-vqo)—-
/ > X 7

e’




O

2 -

a . 7
7 Nt

e )

pP—

—
e

N

&=
O e

—_— p— =
O - -
S
X -

—

=
——

7

O —

-4

—_

N

N
—_——

—-—

==
4




o e

Chare iiversity

1

Faculiy of Foovonn s and Paiinca > v

Depavtineat sl Stanistics

S

{

ON FINANCIAL TIME SERIES

A Dissertations Submetted o s B o of Feonomides and Folitical Scenee,

Cadro Bodvessity o e tal Mdhihoen of the Reguiremnents

{

DATA MINING

}gy'

Mona Nazibh Al Abdel Bary

o cne deuyre ol Doctor o Pos i in Statistwes

Stporvised by

Proc Dro Nadio ML Girgis

aend

i

Vi essnr ol SEatistes.

sood beononcos and Pobteal Seienee

Calic L niversat,

Prof. Do AL S Hads

wootenished U oBversity Pholessor,

Froe sqnerican Poiversing, Favpt, and

Profes-or Paneetns, ol Dndversinge, LisAL

[

o Azza Ao Bl Naggar

Ssat=t ot Prefieasnr of Siatistics

Fondn

1 Peoneoues and Pabtieal Sewence

Cali o Uiverstyy

RARN!



Caire University
Facuity of Economics and Political Scicnce
Bepartment of Statistics

ON FINANCIAL TIME SERIES
DATA MINING

By
Mona Nazih Ali Abdel Bary

A Dissertation Submitted te the Faculty of Economics and Political Science,
Cairo University, in Partial Fulfillment of the Requirements
for the degree of Dector of Philosophy in Statistics

Supervised by

Prof. Dr. Nadia M. Girgis
/]/&//ut ﬁ’/u//b"/
Professor of Statistics,
Faculty of Economics and Political Science
Cairo University

Prof. Dr. PZIZS; Hadi
Distinguished University Professor,
The American University. Egypt. and
Professor Emeritus. Cornell University, USA.

Dr. Azza A. El Naggar

A 774 24 1\}0,5%0,(

Assistant Professor of Statistics
Faculty ¢ Economics and Political Scicnce

Cairo University

2011







To mv father, my sisters, and the memory of my mother.







1

Acknowledgements

Any attempt at any level cannot be satisfactorily completed without the support and
guidance of learned people. I wish to express my sincere gratitude to Prof. Dr. Nadia

M. Girgis, for her continuous advice, support and encouragement during this work.

I would like to express my deep gratitude to my teacher, Prof. Dr. Ali 5. Hadi for his
great patience, detailed instructions and insightful comments at every stage of this
Dissertation What | have learned from him goes beyond the knowledge he iaught
me; his attitude toward research, carefulness and commitment has and will have a

profound impact on my future academic activities.

I cannot thank enough my supervisor, Dr. Azza A. El Naggar for her continuous

advice, support and encouragement during this work.

1 am also grateful to external examiner; my teacher, Prof. Dr. lbrahim H. Ibrahim

and examination member Dr, Kamal S. Selem.

Furthermore I am thankful to Prof. Dr. Mohammed Ismaii and Dr. Zenab H. Amin

for their interest and support.

Finally I would like to thank my father for afl what he has done for me. Words cannot

express one millionth of my gratitude to him.







On Financial Time Series Data Mining

Abstract

The portfolio selection problem has a venerable history. Markowitz (1952), one of
the creators of the modern portfolio theory, formulates the problem as a trade-off be-
tween the cxpected return and the expected risk of a portfolio. For his path breaking
work that has revolutionized investment practice, he won the Nobel Prize in 1990, In
this Dissertation we propose two enhancements to the traditional portfolio selection
problem. First we enbance the formulation of the problem by introducing four addi-
tional constraints that take into account the following: {a) the collinearity problem to
deecrease the portfolio risk, {b) the special preference to active stocks to increase the
expected return and decrease the systematic risk, {c) the special preference to stocks
with outstanding performance to increase the un-expected return, and (d) control the
overall risk of the portfolio.

Secaond, one of the common algorithms for solving the portfolic seiection optimiza-
tion problem is the Genctic Algorithm {GA), which is a stochastic search that starts
with an initial solution and then allocates increasing trials to regions of the search
space found to improve the objective function. This algorithm can run into problems
when the optimal solution is in a small region surrounded on all directions by regions
of low value of the objective function. We propose an enhancemesnt to the GA that
avoids this problem.

Time series techniques such as ARIMA and GARCH models can be used to predict
the return and risk for each stock. This predictions can be used as input to the modcel.

The forecast of financial time series is a [undamental problem due to its impor-

tance in risk management of the stocks. There are three major difficulties about







accurate forecast of financial time series, (a) the patterns of financial time series are
dvnamic, i.¢., therc is no single model that works all the time, (b) an cfficient model
must be able Lo adjust its sensitivity as lime goes by, (c) misleading information must
be identified and eliminated. A Hidden Markov Model (HMM) aims to solve these
problems. We propose trading rules using HMM to answer the question of how and

when do investors trade the stock?

Keywords: Modern portfolio theory, Optimal Portfolio, Stock Selection, Genetic
Algorithm, Quadratic Programming, Nonlinear Programming, Financiai Time Scries.

Hidden Markov Model, Porifolio Rotating and Stock Exchanging .
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