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




Lo\
C 2T g5

Cairo University
Institute of Statistical Studies and Research
Department of Operations Research

Nisren Hassaneen Mohamed Hassaneen

B. Sc. In Commerce, Cairo University, 1999
Diploma in Operations Research, ISSR, 2005

Supervisors
Prof. Dr. Hegazy M. Zaher Dr. Tawfik M. Younis
Professor of Mathematical Statistics, Assistant Professor of Operations
Institute of Statistical Studies and Research, Institute of Statistical Studies

Research, Cairo University And Research, Catro University

A thesis submitted in partial fulfillment of requirements for the master degree in
Operations Research, Department of Operations Research, Institute of Statistical
Studies and Research, Cairo University.

(2009)




Cairo University
Institute of Statistical Studies and Research
Department of Operations Research

Approval Sheet

Optimization of Decisions in the Local Stock Market
According to Changes of Gulf Region Stock Market

By

Nisren Hassaneen Mohamed Hassaneen

A thesis submitted to the Department of Operations Research, Institute of Statistical
Studies and Research, Cairo University, in partial fulfillment of the requirements for
the Degree of Master of Science in Operations Research.

This thesis has been approved by the Examining Committee

Name of the Examiner Signature

Prof. Dr. Hegazy Mohamed Zaher 22&,
Institute of Statistical Studies and Research -

Cairo University

Prof. Dr. Afaf El Dash &%@/M

Faculty of Commerce and business administration
Helwan University

Dr. Ahmed Amin El Sheikh ... .

Institute of Statistical Studies and Research
Cairo University




ACKNOWLEDGMENT

First of all, I am great thankful to “Allah” for giving me the

strength to carry out this work.

It pleasure to acknowledge Prof. Dr. Hegazy M. Zabher,
professor of mathematical statistics, Institute of Statistical Studies and
research, Cairo University for his extreme patience with me over a long
period of hard work. I should like to acknowledgment his invaluable
help given to me; fruitful guidance, supplying vital information and
valuable materials which adds interest to this work, the extensive

revisions and proof-reading with much care and patience.

I wish to express my cardinal thanks and deep gratitude to
Assistant Prof. Dr. Tawfik M. Younis, Assistant professor of
operations research, Institute of Statistical Studies and research,
Cairo University for their valiable supervesion and encourgment

during the course of this study.



Dedicated to

My parents, family

And all who give me a hand of help



Personal Data

The author was born in Sayeda Zienab, Cairo Governorate.

Primary education was completed in Baby Garden Language School,

1989.

Preparatory education was completed in Mostafa Kamel School for Girls,

1992.

Secondary education was completed in El-Sania Secondary School for

Girls, 1995.
B.Sc Accounting in Faculty of Commerce, Cairo University 1999.

The author enrolled for degree of M.Sc in operations research, Institute

of Statistical Studies and research, Cairo University, 2007.




Contents

Listof Tables....c.oo i e e e
Listof Figures..........o i

List of Abbreviations............

Summary.................

Chapter1: Introduction
1.dnvestment... ...
1.1 Stock Market
1.2 General Egyptian Stock Market indicator
Chapter 2: Technical Analysis and Technical Indicators
2.1 Introduction... ... ..o i e aaee
2.2 Review of Literature
2.3 Technical Analysis — characteristics ..............c.ooi i iiints
2.3.1 Mood is Strongerthan Ratio................c..coeiiiiii
2.3.2 Optimism, Pessimism, Greed and Fear
A 01 1714 G )Y o= PP
241 BarCharts.........ccoooiii i i nanns
2.4.2 Line Charts................
2.5 Technical Indicators...............
2.5.1 Bollinger Band Indicator................cocoo i iviin e
2.5.2 Linear Regression Indicator.............c...cocoiiii i
2.5.3 Moving Average Convergence Divergence -MACD
2.5.4 Momentum Indicator...... ..o i i e e
2.5.5 Moving Average Indicator........................
2.5.5.1 Simple Moving Average..........c.ccoiiiiiiiiine e e
2.5.5.2 Weighted Moving Average
2.5.5.3 Exponential Moving Aveiage ..........ccccoveiiii i
2.5.6 Standard Deviation Indicator.............c..ccooiiii

2.5.7 Rainbows INAICator. .. ..o e e e e e e e e e e




2.5.8 Tomas Demark Indicator.............cccoccciiiiiiiiiiiceennen . 34
2.5.9 Envelope Indicator...............ccooo i34
2.5.10 Line weight moving average Indicator................c........... 35
2.5.11 Lag value Indicator...............ccocoo i35
Chapter 3: Some Intelligent Tools............ccoccccviiiiiinn..36
3.1 Attificial Neural Network (ANN)..........co i 36
3.1 INtrodUCHION. .. ...t e e e 3D
3.1.2 Why use Neural Networks?.........cccooorriinnes 38
3.1.3 Neural Networks versus conventional computers..................38
3.1.4 Fundamentals of Neural Networks...........ccccco i .39
3.1.4.1 Basic Concepts of Neural Networks ..............................39
3.1.4.2 Model of an Artificial Neuron ..........c.cccccococcvicicieianne.. .40
3.1.4.3 Neural Network Architectures................cccceei i 49
3.1.4.4 Characteristics of Neural Networks ............ ool 48
3.1.45LearningMethods .............coceiiiiiii e 48
3.2 Genetic AlGOTIthms (GAS)........ ... wooeeeeeeeeeeeeeeeeeeeeeeeeeeeeesneerese . 51
3.2 1. AN OVEIVIEW......cci it i et e e aee eee it s rreneeeeen 2O
3.2.2 Genetic Algorithm...................iiii 54
Chapter 4: Applied Studies..........ccooceiiieiii 56
4.1 Study of the Effect of GULF Stock Markets Changes on the Local
(Egyptian) Stock Market Changes.............c..oovenine i e 56
4. 1.1 IntrodUCtion ..o e e et nen e e 2ee . OO
4.1.2 Correlation between the Gulf, the Cairo & Alexandria Stock
Exchange... ... i e 0O
4.1.3. The technical indicators used................cccccce i 57
4.1.4. Methodology ........cccooiiiiiii .08
4.1.5. Genetic Algorithm Method.................. 60
4.1.6. Artificial Neural Networks Method.............cccciiii i 61
4.1.7. Genetic Algorithm Based on Neural Networks Method.......... 62

4.1.8. A comparison between the three methods.......................... 63

i



4.2 Comparison between Egyptian bank sector and the same Guilf
] =T o) (o] SO VPP PR UPRUUPRUPPUPURIN o 12
4.2.1 Introduction......... ..o e e een .0
4.2.2 The Technical Indicators Used..............ccoicciiiiiiiicceenne .. .65
4.2.3Methodology.......ccoeviiiiii i e e ... BB
4.2.4. Genetic Algorithm Method............................ccco ... .68
4.2.5. Neural Networks Method...................cocci ... 69
4.2.6. Genetic Algorithm Based on Neural Networks Method.......... 70
4.2.7. A comparison between the three methods.......................... 72

4.3 Study of the effect of International stock market changes on the
Local (Egyptian)stock market changes........................o.l LT3
4.3, Introduction... ... it it e e e e e D

4.3.2. Correlation between the International, Gulf and the Cairo &
Alexandria Stock Exchange................coccoiiviiiiicieeee . 13
4.3.3. The Technical Indicators Used...............co oo i e 75
4.3.4. Methodology .....ccoooiii i e T T
4.3.5. Genetic Algorithm Method...................ccoiii .80
4.3.6. Neural Networks Method............ccccco i 081
4.3.7. Genetic Algorithm Based on Neural Networks Method.......... 82
4.3.8. A comparison between the previous three methods.............84
Chapter 5: Conclusion and Further Studies...............ccooeeei . 85
References... . ..o i e e eee e, 88

ArabiC SUMMANY ... e

it



List of Tables

Page
Table 4.1 Correlations Matrix of GULF and Local Stock Market ..........57
Table 4.2 Correlation between indices. ... ..o iiiiiiiiiiii i e e D7

Table 4.3 Performance measures obtained by Genetic Algorithm for Guif
Stock Markets test data..........c..cooii i e B0

Table 4.4 Performance measures obtained by Neural Networks for Gulf

stock markets test Aata. ... ..o oii it et e e e e e e nercee e neeane e nen O]

Table 4.5 Performance measures obtained by Genetic Algorithm Based
Backpropagation Neural Network for Gulf stock markets test
o =1 7= T PP VPP PP PPURORPRURRR ¢ ¥4

Table 4.6 Comparison between three methods to predicted of 7day’s
for the closing price of CASE 30 index ..........cccoviiveveiciiinivenenn......64
Table 4.7 Correlation between indices.............cccccic i iiiicie e ...65

Table 4.8 Performance measures obtained by Genetic Algorithm for Gulf
Stock Markets BANK sectortestdata...............cc.ccoci i inn ... B8

Table 4.9 Performance measures obtained by Neural Networks for Guif
stock markets BANK sector testdata.............c.cco oo e .69

Table 4.10 Performance measures obtained by Genetic Algorithm Based
Backpropagation Neural Networks for Gulf stock markets BANK Sector
testdata... ... e e e eeeeen T

Table 4.11 Comparison between three methods to predicted of 7day's for

the Cairo & Alexandria Stock Exchange Bank sector index..................72

Table 4.12 Correlations matrix of International, Gulf stock market and

local stock Market ... ... e e i (4

Table 4.13 Correlation between indices. ......ccoooe i ieiaae e iiiciiiieenen (B

iv




Table 4.14 Performance measures obtained by Genetic Algorithm for

International and Gulf stock markettestdata.............cccceeevieiinnnen.....80

Table 4.15 Performance measures obtained by Neural Networks for
International and Guilf Stock Markets test data................coccen 81

Table 4.16 Performance measures obtained by Genetic Algorithm Based
Backpropagation Neural Network for International and Gulf stock markets
1S K L= |- O RSP OPRPPRUPUUPPPRRRR - X

Table 4.17 Comparison between three methods to predicted of 7day's for
the closing price of CASE 30indeX...........coeeveevei e84




