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Section Concerning the Student

1. Course Code: STAT 480 siell 3oy .1
2. Course Title Advanced Statistical Methods Dol euel .2
3. College: College of Science A 3
4. Department: Department of Mathematics ewdl .4
Bachelor of Science in .
. . 1020591 =l

S.  Academic Program: Statistics and Data Science @8 gl 5
6. Course Credits: 2-2-3 Bzl Oleldl sde .6
S adg yhall Sgiws .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 il Gramedl Cllaioadl .10
11. Lectures Timing & Location: TBA gy Brploeall ey .11

12. General Mode of Teaching . .
adas Tranditi | HNES]] 3l aladl Jaeidl .

i) e TRV randitiona olaidly eudail o 12
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

TEXTBOOK#1

Title Statistical Regression and Classification: From Linear Models to Machine Learning
Authors Norman Matloff
publisher  Taylor & Francis Group

Year 2017

Link chri ion://efaidnk ik jpcglclefindmkaj/http://ndl.ethernet.edu.et/bitstream/123456789/32871/1/Norman%20Matloff_2017.pdf
TEXTBOOK#2

Title Advanced R Statistical Programming and Data Models: Analysis, Machine Learning, and Visualization

Authors Matt Wiley and Joshua F. Wiley
publisher  Apress
Year 2019

Link https://link.springer.com/book/10.1007/978-1-4842-2872-2

20). References: 2zl .20

REFERENCE#1

Title Machine Learning with Applications in R
Authors Brett Lantz
publisher  Packt

Year 2023 (Fourth Edition)

Link https://www.amazon.com/Machine-Learning-cleansing-modeling-tidyverse/dp/1801071322?utm_source=chatgpt.com
REFERENCE#2

Title An Introduction to Statistical Learning

Authors Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani

publisher  Springer

Year 2021 (Second Edition)

Link https://www.statlearning.com/?utm_source=chatgpt.com
REFERENCE#3

Title Applied Predictive Modelling

Authors Max Kuhn & Kjell Johnson
publisher  Springer

Year 2018
Link https://link.springer.com/book/10.1007/978-1-4614-6849-3?utm_source=chatgpt.com
21. other learning resources used (e.g. e-Learning, field cdlure ) ¢ 39 ASIVI @laidl : JUio ) 6y yolae 21
visits, periodicals, software, etc.): ((eonrB € 53500 alyy cilygd
B University official platforms (MT & BB)
B Python
H R
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22. Course Description (as published in the College AU Js § )9 boraw ) 5yl Cauogs .22

Catalogue):
Exponential Family, Generalized Linear Models, Generalized Additive Models,
Nonparametric Regression (kernel, spline, local regression).
23. Course Intended Learning Outcomes (CILOs) ) yholl elaill iy .23
(3 to 5 CILOs): H(dolaS Oly0 5 ) 3)

1. Identify the fundamental steps of statistical data modelling.

2. Deploy regression models to data using professional programming languages.

3. Deploy classifiers to data using professional programming languages.

4. Critically evaluate different models to select the best fit to data.

5. Conduct data analysis using generalized additive models.

24. course Assessment Percentages (As per Regulations of Ayl a3 Counon) Dogiall lgaudy @90l bl .24

Study and Examination at the University of Bahrain): HRE ALV IE It RIIHES ST

Test | 20%

Test 2 20%

Project 20%

Final Exam 40%

Active Class Engagement & Discussion 00%

Total 100%
25. Description of Topics Covered: ols (s I Clegaogall Laoy .25

WELLE L 2 Description
(e.g. chapter/experiment title) il
& gt e ;
Regression and Classification Problems
Model Fitting and Model Evaluation / Assessment
Parametric and Nonparametric Modelling Approaches
- - - AS DETAILED IN TABLE 25.
Generalized Linear and Nonlinear Models
Regression and Smoothing Splines
Generalized Additive Models
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26. Weekly Schedule

:‘;y}w‘)’l Jodxdl .26

Week
2t

Date
&a 3y

Topics Covered

diogyaall gplsal

CILOs
il ySeall
BYENIEINE
(CILOs)

Teaching/Assessment
Mode and Method
fedg dengin
I/ e yud))

01

02

03

04

Chapter 1 [TEXTBOOK#1]:

Setting the Stage
Numerical and Categorical Variables

Regression and Classification Problems
Prediction and Description
Training and Validation/Test Sets
Parametric and Nonparametric Models
Model Fitting and Evaluation
Model Performance Metrics
(Mean Squared Error & Misclassification Rate)
Cross-Validation
Centering and Scaling
Linear Regression
KNN Regression
Logistic Regression
R Coding and Exercises

05

06

07

Chapter 4 [TEXTBOOK#1]:

Generalized Linear and Nonlinear Models
GLM definition
Exponential Families
Poisson Regression
Logistic Regression
Least Squares Estimation
Maximum Likelihood Estimation
R Coding and Exercises

08

09

10

Chapter 5 [TEXTBOOK#1]:
Multiclass Classification Problems
KNN classifier
Linear Discriminant Analysis
Multinomial Logistic Regression

Classification Threshold

ROC and AUC
Performance Metrics
(Sensitivity, Specificity, Misclassification Rate)
R Coding and Exercises

11

12

Chapter 6 [TEXTBOOK#1]:

Model Fit Assessment and Improvement
Prediction and Description Context
Parametric and Nonparametric Context
Overall Measures of Model Fit
R Coding and Exercises

13

14

15

Chapter 5 [TEXTBOOK#2]: GAMs
Generalized Additive Models
Regression Splines
Smoothing Splines
GAM for Gaussian Outcomes
GAM for Binary Outcomes
R Coding and Exercises

Traditional Teaching
S gyl
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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 daill ol .27

00 8895 Eu . AandY ddasll § Oluwslisl Ol paie Anllg Buuall piny
3 Oy BLIL ol L3I 0gdlaal Gaioes) pgens I O
oyl dmeler dddly Aol dalalg il LRy 3y cBgYl pua
Juil dubw § sl WSy cogilzleg ddlall Bod> (Lo ] d8LoYL
GuapoBY! ARl gl (T ao Jolaidl s Eom oyl dnolomy dsoldl
12,3 ludl daaNlg Olulbend! dde (255 lo oo

10kl Hgsazl pllas .28
Blaally Al Ololull @il gl AN O o b

(& SUlxieYlg duwhddl plas e ¢(33) Bolald LBy «)yhall druds Casuny
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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

©® N @ w oA wN e

238! eudilly 5 yiadl uides ol el

Section Concerning the Course Instructor and Academic Department

Explain mathematical concepts and principles of basic sciences underlying statistical and computational methods.
Operate effectively with multiple-source and multiple-format data for all stages of the data science process.
Integrate data privacy, legal and ethical issues within professional practice.

Formulate a problem of interest by appropriate statistical models or machine learning algorithms.

Validate problem-specific models using data science tools to draw data-driven decisions.

Perform computational tasks that can be executed with professional programming software.

Communicate effectively through written reports or oral presentations.

Engage with research and lifelong learning activities in data science.

Knowledge: Theoretical Understanding Ssla) gl 1adymall

Knowledge: Applied Knowledge duaudail 48,20l 143 2ol

Skills: Generic Problem Solving & Analytical skills Aol Glylgally deladl il o elylgo tlylgall

Ologlanll 4o lhlgay cdbasyl wiylge 1lylgall

Skills: Communication, ICT, and Numeracy sl Shlgalls ceYUals
[3

Competence: Autonomy, Responsibility & Context Blasdly ddg5eunlly AN 1 daSII
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Mapping to Criteria
CILO number (From . Mapping to NQF according to Accreditation
table 22) Mapping to PILOs Level Descriptors NQF Level body (Where different than
PILOs)
el a3 il ySeally LG ‘f"C"f “"‘-‘ﬁ*””" Jol slaxedl dga yulass bl
el giall 63) 22U deodatl N IbY G | Ol g ulaell S Lis)
(22 Jounll) (PILOS) Gbgll HbYI 2 (ol Znaloil
U gl o
1 1,4,6 K1, K2, S1, S2 8 -
2 3,4,6 K1, K2, S1, S2 8 -
3 3,4,6 K1, K2,S1,S52,C 8 -
4 5,6 K1, K2,S1,S52,C 8 -
5 2,3,4,6 K1, K2,S1,S52,C 8 -

Assessment NQF
Level Descriptor
Formati M IL NQF level
Assessment orma n{e/ nappfed cio (Refer to table 23) Q -eve
2l Summative Sl ysear ooyl il ] o (S 5iuo
o 12,0 o o 7 o o 1 P’»"-""" — /]
‘;b / @353 el ol gl ol BI2Y
(23 Jgi=> )b
Test 1 2 Summative 1,2 K1, K2, S1, S2 8
Test 2 23 Summative 1,3 K1, K2, S1, S2 8
Project gbﬁ Summative 1,2,3,4 K1, K2,S1,S2,C 8
Final Exam b= Summative 1,2,3,4,5 K1, K2, S1, S2 8
Active Class Engagement & Discussion Ls\-lgi’ Formative ALL S2 8
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(10 e &uplidYI leldl ggaze euudl) COBal bl YI & Biwinall Cileld!

Learning Activity Activity Duration Frequency Notional Hours
o= bLadl blad sue S Ao Y olelud)
Lessons / Lectures / 15 c
. weeks
?emmars 2 hours 2 *15—-2 (tests) = 28
1S o\l [ gyl (excluding tests)
Sl
Tutorial
13 ] NA NA NA
Practical./ Laboratory 5 hours 15 weeks 2%15=30
Supervised TESTS (1 hour) 2 2
Assessment
i FINAL EXAM (2 hours) 1 2
Student Centered owing th <tical model dinc
Learning / n.av!ewmgt e s.,ta.tlstlca mode s covered in ¢ :?\ss, 28%2.0=56
Ind d L : fitting the statistical models using programming - 30%0.5<15
0 eper} 2l e_arnlng software, extracting and interpreting results T
Jine lad
Work based Learning
i . NA NA NA
Jos e @511 edal
Other (specify)
5 . NA NA NA
(@S5 (2m) 3
Total Notional Hours: 133
Aup 8N Oileludl pgocmo
NQF Credit (divide notional hours by 10) 13

Notes if any:
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For more information about the allocation process, kindly refer to:

NQF Handbook

NQF General Policies

NQF Capacity Building Course

Assigning Credit Hours to Courses

Jdl &9:-‘,." G Oleludl wuss J g Sloghaed! cpo dujel)

blagell 3 oll JUYI s
B gall aboll HUW dolal sluslead!

O ol LSJQ;.”_)UQ)U Ohadll o 890
Ayl Ol pael) Buaiaad! Wile bl dodsd duobiw

Prepared by: Course Instructor/Coordinator HI IR Gl
Date: 2024-2025 dlueYl Foy
Updated by: - U oo EEAS
Reviewed by: - 1 e Caazrg)y

Approved by Department Council
on: [-], Meeting no. [-] for the
academic year [2024-2025]

i)l udzme a8 o0 Bylosia! Eskaiisi
Al [-] gl 3y ¢[-] syt
[2024-2025] &8
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https://www.bqa.gov.bh/En/Mediacenter/Documents/NQF%20Handbook%202023%20Edition%20(EN).pdf
https://www.bqa.gov.bh/En/Mediacenter/Documents/NQF%20General%20Policies.pdf
http://bqa-material.s3-website.me-south-1.amazonaws.com/
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Resolution_for_Approving_the_Assigning_Credit_Hours_Policy.pdf
https://www.bqa.gov.bh/Ar/MediaCenter/DocLib/%D8%AF%D9%84%D9%8A%D9%84%20%D8%A7%D9%84%D8%A5%D8%B7%D8%A7%D8%B1%20%D8%A7%D9%84%D9%88%D8%B7%D9%86%D9%8A%20%D9%84%D9%84%D9%85%D8%A4%D9%87%D9%84%D8%A7%D8%AA%202023.pdf
https://www.bqa.gov.bh/Ar/QaaetUnits/NQFU/Documents/AR/12-2015%20policies.pdf
http://nqf-course-ar.s3-website.me-south-1.amazonaws.com/
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Resolution_for_Approving_the_Assigning_Credit_Hours_Policy.pdf

