X SEE XS EEXNEENEEXEEXNEXEEENE

clb-

B>

PRSP e
ot k) il bl | s
L 4

o gkl
@ ASUNET

bl -

e

(R deids st bt

AN AN AN AN AN NN AN AN A AN AN AN AN AN




e bl b k|
@ ASUNET

(R deids st bt

ot k) il bl | s

) bl | ) Gl | ot
@ ASUNET

e bl o gl Ao
ok sl 19 (gui sl il) Gutei guid




e bl b k|
@ ASUNET

(R deids st bt

Sl (el lin) b
ok 551y (oo ST Gusigad
EE

Wbaunkig bl g i gl DALY o) ot e pometi
i Gl 599 i) i Gl @ ] O3 (oo

-----

anER
llllllll

RPN EET DY o
@ ASUNET

o) i

shiid] ol daoad) gal 580 02R Laa




e bl b k|
@ ASUNET

(R deids st bt

ot k) il bl | s

.

=4
llllll

et | G|
@ ASUNET

Seiligd] g
aall dubail




X SEE XS EEXNEENEEXEEXNEXEEENE

clb-

B>

PRSP e
ot k) il bl | s

o ekad|
@ ASUNET

Wl -

dsinkt

(R deids st bt

AN AN AN AN AN NN AN AN A AN AN AN AN AN




Cairo University
Faculty of Economics and Political Science
Department of Statistics

Simulation Study for Cluster Analysis

Prepared by
Ahmed EL-Tabey Okasha

Supervised by
Prof. Dr. Ramadan Hamed Prof. Dr. Kamal Selim
Professor of Statistics Associate Prof. of statistics
Dept. of statistics Dept. of Social-Scignce computing
Reede_ Eo_ oS

Faculty of Economics and Political Science

A Thesis submitted to the department of Statistics, Faculty of Economics
and Political Science as Partial Fulfillment of the Requirements for the
M.Sc. Degree in Statistics

»2005
p

\( - @






TO MY PARENTS AND MY PARENTS-IN-LAW



p—

PRSP

11



L

Acknowledgments 1

I'm greatly indebted to Prof. Dr. Ramadan Hamed, Professor of Statistics,
Dept. of Statistics, Faculty of Economics and Political Science for his
valuable and generous assistance. My sincere thanks are also dedicated to
him for this cdhstructive guidance and warm encouragement throughout

the preparation of this thesis.

Prof. Dr. Kamal Selim, Professor of Statistics, Dept. Of Social-Science
Computing, Faculty of Economics and Political Science deserves my
deepest gratitude and appreciation for his kind supervision, continuous

help and active discussions during the preparation of this thesis.

My deep-est gratitude and appreciation and extended also to Prof Dr.
Tarek Emira, Professor of Statistics, Chief of Dept. of Statistics, Faculty
of Economics and Political Science for his valuable and constructive
comments, and to Prof Dr. Maged George for his generous acceptance of

discussion of this thesis.



Peedibee o e

-

[T

'\



Abstract ii

Simulation Study for Cluster Analysis
Abstract
~ A Monte Carlo simulation study of four clustering methods —Con.lplete linkage
, Ward’s method, K-means method and AutoClass Bayesian classification-for
determining the best partitioning is conducted on some artificial data sets. The
results indicated that the classification obtained by the four clustering methods
is affected by increasing the number of clusters in the data sets when error-free
data sets are used. All clustering methods perform better than AutoClass
Bayesian classification method when number of clusters in data sets is small
while the performance of AutoClass Bayesian classification is better than other
clustering methods when number of clusters in data sets is large. The results
indicated that the classification obtained by the four methods is affected by
dimension, noise, and outliers conditions. All clustering methods are affected
by outliers. The performance of all clustering methods is decreased with
increasing the number of clusters except for AutoClass Bayesian classification,

its performance is increased with increasing the number of clusters.
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¢ Cluster analysis e  Cluster validity
e Bayesian classification *  Homogeneity and Separation
_ measures
e Monte Carlo simulation
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Simulation Study for Cluster Analysis

Title of the Thesis:

Summary of the thesis:

Few studies which focus on the comparison of hierarchical and nonhierarchical
clustering methods with Bayesian classification are available in the literature.
These studies are very limited in the variation of test conditions, such as cluster
size and number of clusters present in the data.

For a given data set, each clustering method may identify groups whose
- member objects and/or number of clusters are different. Thus a decision must
be taken for choosing the clustering method that produce the best data parﬁtion
for a given data collection.

The objective of the present work is to perform a comparison study between

four clustering methods-Complete linkage, Ward's method, K-means method






