daby Joa cliadal 5tl) culladf G o 43l

Il Aadia dag bl
Japall daals b cilpallly clpudall sle G0S e
s A o)yiSall dayo o clilaie e i A9
elas!

lpaid

ab ajla dduda

.
o~

Syl
I
Blal) G g Quigy July gl

a¥el jga 2 V6TV AU (galea



: el

Gl pedall Al doeal 13 435S0 Sl dia3l) Judladl (e cna gg3 Sllia

ey . atallead Erapall Joladl amg e dpaalil) A8lany) L) oS0 ol 4

Sl (s jalels Jaa Al edogiall Al Judlad) o diedl) Jedlad) (e gl
oae Lol Gy Gila

Aadleal dua) o - i g o gl Aiajl) edlaally 3ail) Allise dag 1Y) 038 Jsliig
Aale o da) leall sda adaig. dnail) Asleas) cullad) cpaca Jrdlod) s
gl aMg (51 Aladlas 8 Ak dahaie 8 LA all Glidall JAa 454 4
Gkl 138 S e s gedin siaall A lead) pain LA 4550 e I3 ylan)
el Alulldl o3a dalles bl ddlasy) cullal) plasial (3 guadl)

Apulsl) idlasy) BRI Ge il 33k lghag LA dugula L &y

Dok At dareanl) AN i aladnly CTF A alasials oguls malin ol gy

ai e il eha] o) Gl Cilagiy el L) il Apean) SIS L
Asseanll Anlicall Aadai) 4w aladiuls @iy Galadl aelill e Stad HA) gk

dails A8 Al 5.5 il e Jyeand) malill Jstal) jisdail) L& s
A day¥) ladall gl dail) Aledadl e Lghadss e Al £ glamy Cuyn

Sz il (e Lila e 3l (e Ao same dng sl o2y a3y



Statistical Forecasting Using some
Modern Techniques

A Thesis Submitted
To

Council of the College Of Computer Sciences
and Mathematics University of Mosul

As a Partial Fulfillment of The Requirements for
the Degree of Doctor of Philosophy

In
Statistics

By
Hutheyfa H.Taha

Supervised By
Prof.

Or.Basil Y.Th ALK fiayat

July 2006 A.D. Safar 1427A.H.



Abstract

There is a certain type of time series characterizes by their
special importance in applications, and at the same time, the classical
statistical techniques could not give the satisfactory solutions for their
treatements. This type of time series is the categorical time series
which represents phenomena in the form of charactors,not numbers.

This thesis deals with the problem of forecasting of categorical
time series. An algorithm is suggested to deal with these series within
the classical time series approaches. This algorithm is applied on the
categorical time series of rocks section in Batma region in Nenava
government. Third order autoregressive models are fitted within the
suggested algorithm, and it is shown through this application the
shortage in classical statistical approaches in treating such a series.

Some computer intelligence techniques are suggested as
alternatives of classical statistical approaches .A computer program in
C™ is built in order to use neural networks technique. Then the
BackPropagation neural networks techniques is modified in order to
reduce the forecasting time. An other modification is then performed
by using the technique of neuro-fuzzy.

As a frait of this successive modification of the program ,a very
accurate forecasting results are obtained with forecasting time not
exceeds 40 seconds, when it is applied on the Categorical time series
of rocks sections in Batma region.

Some apperdies are also given containing some results as well as
Computer programs.



