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Section Concerning the Student

1. Course Code: STAT 484 siell 3oy .1
2. Course Title Computational Statistics Dol euel .2
3. College: College of Science A 3
4. Department: Department of Mathematics ewdl .4
Bachelor of Science in .
; . : EY zali

S.  Academic Program: Statistics and Data Science @8 gl 5
6. Course Credits: 2-2-3 Bzl Oleldl sde .6
bW 339 yydall Sgams .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: STAT 377 + STAT 384 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): il dewlydl CaSUI .19
Title Computational Statistics (2"d Edition)
Authors Givens, G., & Hoeting, J.
publisher ~ Wiley
Year 2013
Link https://www.perlego.com/book/1000189/computational-statistics-pdf
20. References: ‘2=l .20
B Braun, W.J., & Murdoch, D. J. (2017). A First Course in Statistical Programming with R (2nd ed.).
Cambridge University Press.
B Bruce, P., Bruce, A., & Gedeck, P. (2020). Practical Statistics for Data Scientists:
50+ Essential Concepts Using R and Python (2nd ed.). O’'Reilly Media.

21. Other learning resources used (e.g. e-Learning, field visits, L) ¢ 3o ASIYN @had 1 Jo ) (53 Plas .21

periodicals, software, etc.): (o € gaeaS ol €93 el
B University official platforms (MT & BB)
B Python
H R

22. Course Description (as published in the College Catalogue): AU S § )9 boruw )yl Chuogi .22
Random Number Generation, Computer Experiments, Resampling Techniques (bootstrap, cross-validation),

Monte Carlo (MC) Simulations, EM algorithm, Data Augmentation, Markov Chain Monte Carlo (MCMC)
methods. Wide Range Examples (biostatistics, environmental sciences, engineering).

23. Course Intended Learning Outcomes (CILOs) » el ol Glyses .23
(3 to 5 CILOs): H(Anodal Olzyze 5 ) 3)
Distinguish the difference between Likelihood inference and Bayesian inference.

. Conduct simulation studies to evaluate the performance of statistical methods.
3. Apply Expectation-Maximization (EM) algorithm and Markov Chain Monte Carlo (MCMC) method to draw
inferences.

4. Implement bootstrapping methods for statistical inference.

5. Developed computationally efficient programming skills.

24. Course Assessment Percentages (As per Regulations of Study U3 Csues) Dgill gy @9l cadld .24

and Examination at the University of Bahrain): oyl dmaler (§ Cblxiadlg dusly ]

Midterm 1 15%

Midterm 2 15%

Assignment 1 15%

Assignment 2 15%

Final Examination 40%

Active Class Engagement & Discussion 00%

Total 100%

25. Description of Topics Covered: obs s I Clegaogall Laoy .25

Topic Title L.

(e.g. chapter/experiment title) Descru?fl|on
gyse) p—
Probability Distribution, Likelihood Inference, Bayesian Inference
EM Optimization Methods
Simulation and Monte Carlo Methods AS DETAILED IN TABLE 26.
Markov Chain Monte Carlo
Bootstrapping
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26. Weekly Schedule

:¢W9| Jodxdl .26

CILOs Teaching/Assessment
Week Date Topics Covered il ySeall Mode and Method
ooyl & 4o 2l gl gall 2yiel) dealatl Jaoig dxgin
(CILOSs) s/ gyl
01 Chapter 1: Review
1.3 Statistical Notation and Probability Distributions 1
1.4 Likelihood Inference
02 1.5 Bayesian Inference
03
Chapter 4: EM Optimization Methods
4.1 Missing Data, Marginalization, and Notation
04 4.2 The EM Algorithm 3&5
4.3 EM Variants
05
06 . . .
Chapter 6: Simulation and Monte Carlo Integration
6.1 Introduction to the Monte Carlo Method
07 6.2 Exact Simulation 2&5

6. 3 Approximate Simulation
6.4 Variance Reduction Techniques

Traditional Teaching

08 e .
Sy
09 Chapter 7: Markov Chain Monte Carlo
7.1 Metropolis-Hastings Algorithm
10 7.2 Gibbs Sampling 3&5
7.3 Implementation
11
Chapter 9: Bootstrapping
12 9.1 The Bootstrap Principle
9.2 Basic Methods
13
3B Inf
9.3 Bootstrap Inference 485
14 9.4 Reducing Monte Carlo Error
9.5 Bootstrapping Dependent Data
15

9.6 Bootstrap Performance

27. Academic Integrity Statement:

146y daill Ol .27

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.

00 8853 . auadBY! el (§ Olessliod Ol e daliilly Busall pins
& BYYIg BLYL ol drapdbY) agdlaal Grim) ogarw I Ol
‘QJ);::J\ danl> zb.ﬂa; Aol M‘}’b @lj.u Liég d«USj ‘C)Léj‘)’l o

Jol Ll § sl WS cogilirlss &)l Boii> Lo J) WLeYL

drapdY1 dalil) 2lgnl T an Joladd] @ies s opyoed] daalany Aol
12,53 Bl dalaly Glubed! dde (ais b G

28. Attendance and Absence Regulations:

!s.'.:l.g..ﬂb)’.g'a:dl ‘auaa .28

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.

ddaally ddgall Olelad) el jgnsll ARV Ol e absid
@ SUlxtedlg duhddl plas e ¢(33) Bolald LBy «)yhall dauds Casny
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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



