C.G.S GRADUATE CATALOGE 2026/2027

Master of Science in Statistics & Operations Research
Program code: 048010

INTRODUCTION

The Department of Statistics and Operations Research (College of Science) offers a Master
of Science program in Statistics and Operations Research. Research requirements include
both thesis and non-thesis options. Current research interests of the faculty include: Non-
Parametric Statistics, Linear Models, Stochastic Processes, Probability Theory, Distribution
Theory, Multivariate analysis, Demography, Quality Control, Sampling, Simulation, Queuing
Theory, Inventory Models, and Mathematical Programming.

According to the University Council decision dated 4/2/2007, Thesis students
admitted with effect from September 2007 are exempted from the comprehensive
examination.

PROGRAM REQUIREMENTS (non-thesis option in parenthesis)
31 (34) TOTAL COURSE CREDITS
1 (1) SEMINAR (1 credit each)

0480-529  Seminar in Statistics

0480-569  Seminar in Operations Research

12 (15) COMPULSORY (3 credits each)

0480-502  Theory of Statistics |

0480-524  Statistical Modeling

0480-549  Optimization

0480-550  Stochastic Processes

0480-585  Statistical Methods in Research

(for students outside the Statistical & Operation Program)

0480-593  Project (non-thesis option only).

6 (12) ELECTIVES (3 credits each)
0480-501  Probability Theory
0480-503  Theory of Statistics 11
0480-504 Multivariate Statistical Analysis
0480-511 Bayesian Analysis
0480-512  Statistical Theory of Reliability
0480-513  Topics in Statistics
0480-515 Statistical Computing
0480-521 Time Series Analysis
0480-522  Linear Statistical Models 1
0480-523  Linear Statistical Models II
0480-551  General Systems Theory
0480-552  Optimization of Continuous System
0480-553  Optimization of Discrete Systems
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0480-554  Queues and Inventories
0480-562  Operations Research Project

0480-563 Simulation

0480-565  Topics in Operations Research

3(6) FREE ELECTIVES

The remaining credit hours may be elected from any 500 level graduate courses
offered by the Program of Statistics and Operations Research or the Program of
Mathematics with the approval of the Program Director.

9 COMPULSORY COURSES
0480-597 Thesis (0)
0480-598 Thesis (0)
2000-599 Thesis 9)

COURSE DESCRIPTION
0480-501:  PROBABILITY THEORY
CR:3

Measure-theoretic probability, random variables,
univariate and multivariate distribution functions,
expectation, characteristic functions, independence,
the zero-one-law, the continuity theorem, modes of
convergence. Sums of independent random
variables, laws of large numbers, central limit
theorems, conditional expectation.

0480-502:  THEORY OF STATISTICS I
CR:3

Criteria and methods of estimation: minimum
variance unbiased estimators, properties. General
Procedures: Bayes estimation, minimax estimation,
fiducial probability, principle of invariance
estimation of parameters, maximum likelihood
estimators, method of scoring, hypotheses testing,
non parametric estimation.

0480-503: THEORY OF STATISTICS 11
CR: 3 PR: 0480-502
Asymptotic theory, Cramer-Rao type inequalities,

asymptotic properties of maximum likelihood

estimate, sequential analysis, estimation and
hypothesis testing, decision theory and problem of
identification.

0480-504: MULTIVARIATE STATISTICAL

ANALYSIS

CR:3
The multivariate normal, inferences about mean
and covarianced matrix, Wishart distribution,
Hotelling T-square, multivariate analysis of
variance, classification techniques, principal
components, factor analysis.

0480- 507: FOUNDATIONS OF OPERATIONS

RESEARCH

CR:3

(Pre 1989/1990 was offered as 0410-590)
Operations research methodologies such as linear
programming, integer programming, nonlinear
programming, dynamic programing, networks,
queueing and inventory, decision analysis,
simulation, Markov chains. This course will not be
counted for elective credits.

0480-508: FOUNDATIONS OF STATISTICS
CR:3

Univariate and multivariate probability
distributions, sampling distributions, maximum
likelihood estimation, Rao-Cramer lower bound,
efficient estimators, sufficiency, interval
estimation, uniformly powerful tests, likelihood
ratio tests, regression models. This course will not
be counted for elective credits.

0480-511: BAYESIAN ANALYSIS

CR:3
Theories of probability: comparative, subjective,
frequentist and quantitative probability. Decision
theory: loss, utility and decision functions, no data
problems. Distributions:  prior, likelihood,
posterior, fiducial and predictive. Methods of
constructing prior distributions: personal, non-
informative, Jeffry's prior, conjugate prior and
maximum posterior distributions. Bayesian-
statistical inference: point and interval estimation,
testing, non-parametric procedures and analysis of
contingency tables. Robustness of Bayes methods.
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0480-512: STATISTICAL THEORY OF
RELIABILITY

CR: 3

Structural properties of coherent Systems.
Reliability of coherent systems. Parametric
families of distributions of direct importance in
reliability theory. Classes of life distributions
based on notions of aging. Concepts helpful in the
study of maintenance policies. Implementing
coherent structure theory for complex systems.
0480-513: TOPICS IN STATISTICS

CR:3

Special topics not covered in other courses.

May be repeated for credit under different subtitles.

0480-515: STATISTICAL COMPUTING

CR:3
Techniques of advanced computational statistics,
numerical optimization and integration, simulation
and Monte Carlo methods including Markov chain
Monte Carlo, bootstrapping, smoothing/density
estimation, regression analysis, and other modern
topics.
0480-521: TIME SERIES ANALYSIS
CR:3
Stationary and non-stationary models, auto-
covariance and auto correlation functions, spectral
density, linear models, identification, estimation
and forecasting, estimation of spectral densities,
analysis of time series data.
0480-522: LINEAR STATISTICAL MODELS 1
CR: 3
Distribution of quadratic forms, non-central t, chi-
square, non-normal cases, regression models,
polynomial and trigonometric models.
0480-523: LINEAR STATISTICAL MODELS II
CR: 3
Experimental design models, one-factor and two-
factors, incomplete block models and tests for
interaction, components-of-variance models.

0480-524: STATISTICAL MODELING
CR:3

Matrix preliminaries, normal linear models,
multivariate normal, distributions of quadratic
forms, full-rank and non-full-rank linear models,
inference for categorized data, analysis of
contingency tables, generalized linear models,
logistic regression, logit models for multi-category
responses, log-linear models, with applications
using R.

0480-549: OPTIMIZATION

CR:3

Unconstrained optimization, constrained
optimization, Integer programming and stochastic
programming.

0480-550: STOCHASTIC PROCESSES

CR:3
Markov chains, random walk, run problems, birth
and death processes, Processes with independent
increments, Poission and Gaussian Processes,
applications, models in science, engineering and
social sciences.
0480-551: GENERAL SYSTEMS THEORY
CR: 3
Definition and classification of systems, goal
seeking behaviour and memory characteristics of
systems, methods of systems description,
interdependence analysis, entropic content of
systems and the law of requisite variety and
systems design and analysis.

0480-552: OPTIMIZATION OF CONTINUOUS

SYSTEMS

CR: 3
The optimization problem, the simplex method for
linearizable models, duality in optimization,
quadratic and convex mathematical programming,
dynamic linear models, Markovian decision
processes.

0480-553: OPTIMIZATION OF DISCRETE

SYSTEMS

CR:3
Integer programming and combinatorial models,
network models, dynamic programming and
sequential analysis.
0480-554: QUEUES AND INVENTORIES
CR:3
Persuasiveness of waiting lines and inventories,
structure and analysis of queues and inventories,
optimal control of waiting lines and inventories.

0480-562: OPERATIONS RESEARCH PROJECT
CR:3

Phases of the operations research study. The

student with the instructor identify a real-life

significant problem and conduct on it a full

operations research study.

0480-563: SIMULATION

CR:3

The need for computer simulation of processes,

building a simulation model generating

phenomena, design of simulation experiments,

application of simulation, computer languages.
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0480-565: TOPICS IN OPERATIONS
RESEARCH
CR:3

Special topics not covered in other courses.

May be repeated for credit under different subtitles.

0480-585: STATISTICAL METHODS IN
RESEARCH
CR: 3

1. Descriptive statistics,

2. Probability distribution,

3. Estimation,

4. Hypothesis testing,

5. Linear models covering "Regression models"

and "Analysis of Variance models" (for standard

experimental designs),

6. Generalized Linear Models,

7. Logistic regression,

8. Logit models,

9. Log-linear models,

10. Nonparametric methods,

11. Contingency tables,

12. Multivariate Analysis.

0480-593: PROJECT
CR:3

The student undertakes an independent project on a
research topic of theoretical and/or experimental
focus under the supervision of a faculty member
listed in the supervisory list of the College of
Graduate Studies. The objective is to provide the
student with an opportunity to integrate and apply
the knowledge gained throughout the course of
study in a practical problem. The student must
document the project in a scientific report
following standard research writing guidelines and
give a public presentation to the project
examination committee.

0480-597: THESIS
CR: 0

0480-598: THESIS
CR: 0

2000-599: THESIS
CR: 9

C.G.S GRADUATE CATALOGE 2026/2027



YOYV/Y YT Ldad) b ) ALS Suda

Cllaal) &igan g slaall A aslall jiuala
vEACY :@Uﬁl‘j&)

A8
lilaall Sigaag 41...4;?\ ‘f J:\:...‘.;LA\ :\;JJ C._\A‘_A‘\ Caagn Ll o \Aa\.}).\ Glalaal) Gigaag c\.u.a;:}“ (‘u.ugedl..j
A gl 8 GllaS 5 il sl g a5 8 3y las)

Oladay) jliia) da g b¥) slaas Gulawal) Lulbal] o can gl ¥ ¥V o o ¥ gl dralad] udaa )48 Lo ol
Voo ali o | jliic) iy ifalddl

Talil) clidlaia

(Cmus® o Baaa Aa g ol ¢ 9 aliall LGRS Cilaag) <l jiall dpual paBang  (YE) W)
(ohe JSd B2l g Baa g) i gadl) ()Y

slbany) 8550 «EA0Y9

Qw\tﬂ}&gé'é}m vEAC0TS

(oJBe Jsd Claag ¥) Al 3l laag  (VO) VY

I sbasyl 4l vEN-OLY

iflasyl il vgAL-0YE

A NP RA VA0

A pde Cllae Y-

(hbend) Eigayg slaay) picale gl 7 A (e Adlall 1 uding) (alal) Sl 8 Ailiaa ) (3 )hall «EA_0AD

(:\AJJLiUJJJh‘Jﬂ\JM)tJJﬁm vEAC_0QY

(boda J cilaag ¥) 4 bdd) claag (YY) 0
JlaiaY) 4 ylas vEACLO )

II claal 4l EAOLY

saniall lasy) Jidail VEAO LK

o) slasyl VEAVZOY)

48 5 sall Aplan ¥l 4y il vEAL-ONY
shasyl & Cle snse VEA O Y
lany) 4y el Y -

YOYV/Y e Ldad) el al) A8 Juds



YOYV/Y YT Ldad) b ) ALS Suda

daia 3 Judlad) s EA-OY)

) ihadll dlaal Ziladl v EAL-OYY
Yihall Gglasy) z3lall  «EA-OYY
Aalall Aadaiy) 4 s vEAv_00)
'éM\LLf)J&SA\d}M\ EA_00Y
M&A\wm&f\d\d}&\ Y -Y-3o
ool g sl shall vEAv00¢

Gllee Cigarg gydbe  +EAL-OTY

3lSlaall vEAOTY

QM\Q)M@QL‘:F)A v¢A0t 0

Ba 4y il claag (1) ¥

and gl Clilaall Cigan s lan ¥l and (ga (00 4) (5 sima ) jie gl (0 Al il ) sl llall Koy

_GAUJ..\S‘ 2 :ﬁé\}a.u Q\,}m\,})ﬂ\

YR
(*) da gkl vEAL-0QY
(*) da gkl VEA-09A
(?) dagolbl 0 Yeeao04d

e lEill Allad gl 5 el S Baasa Lgilauhiy ‘53:\_;1_5
Aadziiall ) JLERYD ¢y Ay (B 3halia s Y lse

llsbaay) 4 555 s 6A 00 Y

(¥) 4ilas g

cEA o Y st
G pailad el S - ) clilie a4, ks
HLid) g pastl) e Jowl il Judag g S caVlaiaY) paail
Ll s sl eyl AN 4 s A Al

Q) i) dania laal) Juladl) ;e EA 00 €

() :4dlaay
Jes alabam u) ol paiall aatiall oanbll &) gl
Wl @) s e il Ll A8 han 5 da i)
aie il Jolsis o T aoe @)ss s @ilise s
Al Ayt Il Sl g ot oatl) il g ool paiall

‘;“JJM ‘;AM‘ u.i,ya‘gﬂ\
Jlaial) Ay i s g A a0 0 Y

(7) 4l
Gl ariall Ay Hsall Jlsadl eVl aial) clel i
AIME ) ) s Bl el e clilee Al 5 2al)
5 (LIS 5 0 Aais sl 5 Al sufinll il
A0l sl ) paial A pall 5 Adasnad) Gl gial) ) paiall
sl a5 sl Al Ay illy Jalal) ¢ JalSall 4143
Llal) g el ol bl dpus ) eyl
Aok ) clledl coas oLl sal e A0
oDl By s gy i gl o Alite |yt ssall Gacdal
oSl e g gl sl 2D

lsbaay) 4 a0 rv 60 Y

(*) 4l
A ulatall g3 jaatiall pall Cl jasall ¢ pasill (3, gac) g8
o) ghaall ol paE 5 Sl VLAY Gl o & A L)
o) el adae 1 a1l pad Ol Gl s
Olands JasSO- 5l il s (JBY) Gl <3 3 jpaial

YOYV/Y e Ldad) el al) A8 Juds



YOYV/Y YT Ldad) b ) ALS Suda

Celld b Lay o5l g g BLSLaal) (3 kg ¢ JulSill
Loy aend JUa) s (e 0 s€ e Al o) )18 i g
¢ 48U/ Lailas a8« "Bootstrapping” sl

Sﬁu\@m\ﬂ\wu)&c‘j

Agia 3 Judld) Julaliz v €AY

(%) < g
dader ALl ARMA ke el Jlae sl
ASl e e 3l Sl 2 3lai GARMA Clilee
Badaie Ollaad) (ASSL W) clleally unll) e wgall g
Asle il ;adall gLl Jsaill g ilad ol paial)
Aol Aadas) ) puaiall saaate lilaal) ¢ a8

Y Ahadll Auilaal) zilalll zeEAOYY
(7) Ailaag

T3V g eligh ad) (cligiaddl Gl ualdaal y
Zalaill 5 b il damie Jatieall o)l (A 5l
(il ghiaal alaainly bl HlasiV) daliaal 4y i)
e L) Jalas ee ) yEia) ) juaiall aamtia ol lassy)
) giall-cpll) z3la Jalas ez dlaill ol a0
4 sl g 3laill canlcaall Galiil) Jalaicds ) gie il
Aaerall dghadll o ilaill ygaicadalisall

¥ Ahadl) Ll pilalll 1 s EAOYY

(\") 4dlaa g
CJLQJ\ coplde 5 Jalay o pladll e yladll ?:IAL_AAB CJLAJ
Lol C.J\.m Al S cJelal) @l Hlas) dlasl) e A

Lilaay) gilail) : v EAa0YE
(7) Aitaag

Baaaia g dalall Akl ilailly 48 d il Gl
Zlail  day i) QLS5 ey 535 Aalall ) jaciall
il e JYaiay)s ¢ ALl e g ag )l AldS dudadl)
haal) malaill g a0 3all Jglaadl Jadasig ¢ ddiadll
Baanie Ul Javad) 2 3laig ¢ sl sV g ¢ Gasxall
"R"aladiul Lk g 53 )l
slaay) Abgli v A 0YY

(V) “itaag
JiaY) Jalt A8l s A0 £

(7) 4itaag
¢ i) J5aY) Jall dd Hh ¢ adal) e JiY) Jal) 38
JiY) Jall 4yl ¢ saaxidl Calaa¥) JaeY) Jall 45 5l
o) sl 5 8 gl

@“9&9 QI:L‘AG :~i/\~.°°n
(Y’)‘\:IHAJ
A jall canaill 3 jala ¢ et el e 3l S e JSl

R

Glaleal) Eigay Gl 1o EA IO LY

(7) :4ilaag
Al ¢ bl Al Jie cilgleall & ga Cilingia
ASaaliall Ayl dghaall e dae jll ¢ Aaga )
QAN dalad ¢ gl L)l sk cnlse )
Dol s e S5 o G sS e dudl s alSladl
gkl

slas¥) Guul 10 EA 20 A

(7) :4ilaag
il il uaial) dalal Al cia¥l il ) sl
aall ¢ able Y LY s dilaal) Cilay ) 53 3aradiall
s QL ¢ Al @l jaadl (Rao-Cramer =aY)
eJlaia ¥ A el sl ¢ aUamly 5,08 Lol el yal)
Glalaie S 3 ) gl oda s b o laady) Z3la
Ay

sl slaall 1e A a0 )
(T') 4dlaa g

sl JLia¥l ¢ & Jaall Jlaial 1 VLAY iy ki
3ol Jhga: )‘)33“"-,’)5‘@53‘}@)‘)533‘ Jaiay)
cabiball clbe JSU G ¢ ) a8l e\.lA:\_uY‘ adla
GO ¢ ma Al mhs e Ll gl a5l
[3 T:)f\ﬂ‘} adaal) ):1353 : ):3‘-.\] ‘;31__54;:}” JYAE_”Y\R_JLES\
o Y Jglaa Julady dnadeadll Gk LY
50 i 3 5

4 ¢ gall diluaay) A B30 ;v EA 0N Y
(¥) Aslaa g

Aadail AaMa ¢ il ) € Aadaiy A€ gl il oadl)
Al cld e ) sl AWl Cile gaadll ¢ il S
Slall ey 55 e gama ¢ Apadlaall 4y a8 4alal)
Al ) (A e alie ¢ A jeall aalidl e 48
Akt Al ) oST el Ay plas canda 5| Aibual) ilalpn
LAl

ﬁbaa“i\gécﬁb‘g&ypi/\..a\r

(%) Aslas s
Sars s AV ) il A ads Al A ali ) e
Adlide () sing Lgoluta) 3ale )

Auilaal) Lswgalls €AoY 0
(*) 4ilasg
(édéﬂ\ C):\_wﬂ‘) 3 ?M‘ ‘;ﬁ_waj\ cmy\ s

YOYV/Y e Llal) el al) duS Jua



YOYV/Y YT Ldad) b ) ALS Suda

@Sl sl Ll paiay Al s Sall slae ¥ Al
3 el llal) g Rakagiall ) sall slSlas Gshaiacal gall
1Sl i il jial) il sl s Jdas dlgie
b elSlaall gz 3lai A jlia 5 oyl ez dlaill
Gaaal ety 38 ) Sl Al el Julis
ol Slea e clSlaall 4 e GlSlaall Ans Sl

B

_‘;AAM

cilblaal) Gigay A Cle glaga tr EA 2000
(7) Ailaag
A ) jie b Lgihsd Ga &l Aals Cle g g

_éw\&ﬁés‘gﬁpi/\..b\ﬂ
(V) 4y

aladl &l 8 Lilaay) gkl 1o EA L0 A0
(7) Ailaag

Jbgale padille CYLEAY) a1 gic oiaall sl as)
"ol il e 3 ddadll 23l il b
) Aol g 2l el il "l Jlad 23"
et ¢ gl i) ¢ deanall ddadll z3laillc
Jolan ¢ Aualeal 3ok ¢ At dusty e o) il ¢ Aln )
Ll el 2axia Jalat ¢ (il

EJJ&A R Z. XA
(¥) 4haag

b b g gan gal i g 5 phe 20 Qllall 4 4
Ading (a2 Al sume Gl Caad o pa s /) gk
s sa Gl (e Caagll s Llall bl Hall A0S il 53U
Al yo (D 1et€l) A gl sty pradd e iy LAY
3 388 I e iy Adee e b Aol
o2 [ pe iy AUSIL Afiag dagie aily )
£ sosdall (laial all ile

dagyhl v A 08Y
(+) 4y

dagohl: cEA08A
(+) 4y

KAJJhi: Yerea04dsd
(4) 4l

Iasa s yaia (sl a8 ililee ¢ Lgilndai 5 4 5) )
:\S‘)ﬂ\ ‘H_..[Y\ ‘)L!_ui Jaadl H}SJ Gl i cu‘u&d\
ol 3 g

Aalad) Aalaiy) 4 125 10 6N -0 0
(7) Al
calaa ¥l e Caaal) S gl dalai) G al g Cay gad
Jalat ¢ plaill (o a3yl dadai¥l 3 K13 il ad
O Bl g iY) (s siaal) (Jalgal AlaicY)
Lol g alail) el cldlaiall de giiall aelaal)

3 satsal) Al Al Joladl zv €A 00 Y

(¥) Aslaag
& Al 52 5Y) ¢ sl 48y Hha ¢ Apladll dae 5ol
il Gkl e el (el dalail ¢l ) sla ¢ A8y
2 5y 4BV 358 0 g AtV ¢ Al sl dsa )
el 3aaeie ABiaY) ¢ dgmy il dae )

dadaiial) AalaDU tial) Jolad) 1o €AV 00

(*) < g
Gob ¢ Adadall Anaall da il ¢ -) A (53l
oz sl 2asie 381 8 ¢ ladawall adad g sl 5 oy il
Ol 3 ¢ paial) Gl Ak ¢ sae ) A 3k
Aol el Gl o sa g5 aaaall
LAl 5 AGUEN ¢ dpaaal)

GOy sl ghall s g 00

(*) 4ilaay
Jlaty Z3ai ey 3l il 5yl phal dalisl denl
i) Sl ¢ 5 el Aalail 5 ATyl glal) Aol
s aalls skl 4
cillaal) Eigay g gpdia s £Arn 61

(¥) Adlang
3l Al U o g ecilbeal) sy A s Jal e
Gidall JSLdall apaad e Gy oS shaall @l 5 (e
il e dsise ALalSia ddiny Adad U4 e Al all
llaall &gay Gle

BlSlaal) ;.i/\..a'ﬂ'
(7)4:1\.\;3
8l a8 Al nda g dd 4 ga &Aﬁa—m&&&cﬂ.« P

YOYV/Y e Llal) el al) duS Jua



	10 STATISTICS.pdf
	10 الإحصاء

