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Section Concerning the Student

1. Course Code: STAT 473 ST VSR |
2. Course Title Introduction to Multivariate Analysis Dydell guol 2
3. College: College of Science A 3
4. Department: Department of Mathematics ewdl .4
Bachelor of Science in .
; . : Y ol

S.  Academic Program: Statistics and Data Science @8 gl 5
6. Course Credits: 3-0-3 Bzl Oleldl sde .6
bW g kel Sgiums .7

7. Course NQF Level 8 eStagall byl
8. Notional Hours: 133 ol dY oleldl sue .8

. el Buaiacll Oleludl sue

o 13 s

9. NQF Credits cesngall alogl U3 Uids
10. Prerequisite: MATHS 211 & STAT 372 il Gramedl Cllaioadl .10
11. Lectures Timing & Location: TBA gy Brploeall ey .11

12. General Mode of Teaching T
(&S Tranditional ipdailly padaild pladl Jaodl .12
and Learning - i £

13. Course Coordinator: TBA Uyhell Guwie .13
14. course Instructor: TBA Usdall puyde .14
15. Office Hours and Location: TBA g g duwSell leldl .15
16. Instructor’s Email: TBA 180l el 39 ASIYI WAl .16
17. Academic Year: Click or tap here to enter text. 4By Ll 17
18. semester: JoY! Jsadll First Semester fgebl Jiadll .18
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19. Textbook(s): kel dushyll CosU 119
Johnson, R. A., & Wichern, D. W. (2007). Applied Multivariate Statistical Analysis (6th ed.). Pearson Prentice Hall.
20. References: 2=l 20
B Hardle, W. K., & Simar, L. (2019). Applied Multivariate Statistical Analysis (4th ed.). Springer.
B Everitt, B. S., & Hothorn, T. (2011). An introduction to Applied Multivariate Analysis with R. Springer.
21. other learning resources used (e.g. e-Learning, field cddlae ©hb) (39 ASIVI elaill : JUie ) 5531 pobae .21
visits, periodicals, software, etc.): (e B ¢ 5 ganeS ol cily90
B University official platforms (MT & BB)
B Microsoft Excel, SPSS & R
22. Course Description (as published in the College AU Js § 2y9 borw )y 0l Cauogs .22
Catalogue):
Aspects of multivariate analysis. Matrix algebra and random vectors. Sample geometry and random sampling.
The multivariate normal distribution. Inference about a mean vector. Comparisons of several multivariate
means. Principle components. Factor analysis and inference for structured covariance matrices.
Discrimination and classification. Clustering.
23. Course Intended Learning Outcomes (CILOs) y el plaill Clzyre .23
(3 to 5 CILOs): H(deodal Wly5e0 5 ) 3)
1. Summarize multivariate data using graphical and numerical methods and techniques to uncover hidden
information and patterns.
2. Analyze the geometry of a sample and random sampling from multivariate distributions.
3. Analyze concepts, assumptions, and statistical theory of multivariate normal distribution.
4. Conduct statistical inference based on the TA2 test and simultaneous confidence intervals.
5. Use statistical software packages to analyze multivariate data.
24. Course Assessment Percentages (As per Regulations of duslydl U ) dagiall ‘-4;-2“33 esidl cdlad .24
Study and Examination at the University of Bahrain): oyl danlr (§ bleiadly
ASSIGNMENTS (Independent Learning) 20%
TEST 1 20%
TEST 2 20%
FINAL EXAM 40%
Active Class Engagement & Discussion 00%
Total 100%
25. Description of Topics Covered: ols s I Clegaogall Laoy .25
Topic Title ..
D
(e.g. chapter/experiment title) escn;?flrm
goosal A
Chapter 1 Introduction
Chapter 2 Matrix Algebra and random vectors
Chapter 3 Sample geometry and random sampling
Chapter 4 The multivariate normal distribution
Chapter 5 Inference about a mean vector
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26. Weekly Schedule

:‘;y.uo‘)’l Jodxdl .26

CILOs Teaching/Assessment
Week Date Topics Covered il ySeall Mode and Method
Egrwl & 49 yaall auolgell Dbl dradasdl taoig dxgio
(CILOSs) s/ gyl
Chapter 1: Introduction,
o1 1.3: The organization of data 15
1.4: Data analysis and Pictorial representation, !
1.5 Statistical Distance
Chapter 2: Matrix Algebra and random vectors,
02 2.1: Introduction 1,5
2.2: Some basics of Matrix and Vector algebra
03 2.3: Positive definite métrlces 1,5
2.4: A square root matrix
04 2.5: Random Vectors and Matrices 15
2.6: Mean vectors and covariance matrices !
Chapter 3: Sample geometry and random sampling,
05 3.1: Introduction 1,2,5
3.2: The geometry of the sample
06 3.3: Random Samples and the expected values of the sample mean and 125
covariance matrix ’
3.4: Generalized variance
07 3.5: Sample covariance and correlation as matrix operations 12,5
Traditional Teaching
08 3.6: Sample values of linear combinations of variables, 1,2 S a1y
Chapter 4: The multivariate normal distribution,
09 4.1: Introduction 3
4.2: The multivariate normal density and its properties
10 4.3: Sampling from a multivariate normal distribution and maximum 3
likelihood estimation
4.4: The sampling distribution of Xand S,
11 4.5: Large Sample behavior of Xand S 3
Chapter 5: Inference about a mean vector,
12 5.1: Introduction, 34
5.2: The plausibility of jipas a value of a normal population mean '
13 5.3: Hotelling's T?and likelihood ratio tests 3,4
5.4: Confidence regions and simultaneous comparisons of component
14 means, 3,4
5.5: Large sample inference about population mean vector
15 REVIEW ALL
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27. Academic Integrity Statement:

Students are to observe the highest level of honesty and academic ethics in
pursuit of their academic goals as per UOB Regulations of Student Conduct and
Academic Integrity, Anti-plagiarism Policies, and Students’ Rights and

Responsibilities Handbook. The consequences for cheating, plagiarism,
unauthorized collaboration, and other forms of academic dishonesty can be very
serious and will be dealt with as per the aforementioned policies and regulations.

28. Attendance and Absence Regulations:

Students are required to adhere to regular attendance for class lectures and
practical sessions, as determined by the nature of the course, as per Article (33),
of Regulations of Study and Examination at the University of Bahrain.

&Y dalill Ol .27
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10kl Hgsazl pllas .28
ddeslly duiall Olebud) eliiall Houamll AN Ol (o aBg35

(& lliodlg dwhl)l allas e ¢(33) Bolel) (B9 ¢ el druds ey
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https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-7-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic-1.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights-1.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/%D9%86%D8%B8%D8%A7%D9%85-%D8%A7%D9%84%D8%AF%D8%B1%D8%A7%D8%B3%D8%A9-%D9%88%D8%A7%D9%84%D8%A7%D9%85%D8%AA%D8%AD%D8%A7%D9%86%D8%A7%D8%AA-%D8%A7%D9%84%D9%85%D8%AD%D8%AF%D8%AB_removed.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar



