CSCE 4205 Machine Learning

Instructor: Russel Pears
Office: E245G
Office hours: 10:30 am-12:00 noon Thu
Email: russel.pears@unt.edu


Semester: Spring 2026
Time: 10.00 AM - 11:20 AM Tue & Thu
Place: NTDP K120





													

Course Description
The theory and process to create systems that learn directly from data to make predictions and decisions will be presented. Topics include a wide variety of supervised learning methods, both regression and classification, with an emphasis on those that perform well on large feature sets. Ensemble methods are used to combine independent approaches efficiently. Deep learning architectures including convolutional neural networks and generative networks will also be covered under the umbrella of supervised learning. Unsupervised methods demonstrate the power of learning from data without an explicit training target or goal. Reinforcement learning enables effective reward-seeking behaviors in complex environments. The goal is to create models that can make automated decisions from new data or make inferences on unlabeled data to aid in understanding and future prediction models.

Learning Outcomes
By the end of the course, students will have: 
· Understood the importance of data pre-processing in the machine learning process
· Understood the process of training from the formulation of a loss function to final evaluation of performance
· Understood and confidently apply the major supervised learning algorithms in a wide variety of real-world applications
· Learnt the fundamental principles of unsupervised learning and reinforcement learning
Course Requirements
Attendance: Attendance is mandatory. Lectures, videos, and class discussions will contain vital information needed to do well on exams.

A textbook does not need to be purchased for this course. However, you are strongly encouraged to refer to the following three texts, all of which are available in electronic form from the UNT library.

1. Machine learning: an algorithmic perspective by Stephen Marsland (2nd edition), Boca Raton CRC Press (2015).  Available as an eBook in the UNT library
Comments: A good text, easy to read, maintains a good balance between math/statistical rigor and accessibility to beginners in machine learning 
2. The elements of statistical learning: data mining, inference, and prediction by Trevor Hastie, Robert Tibshirani, Jerome Friedman, Springer New York (2001). Available as a print copy as well as download in pdf from UNT library
Comments: An ideal text if you require the full rigor behind the statistical basis for machine learning
3. Python Machine Learning - Second Edition by Sebastian Raschka and Vahid Mirjalili
Available as an eBook in the UNT library
Comments: A hands-on approach to machine learning with Python. Highly recommended if you are new to Python’s machine learning libraries. Should be read in conjunction with titles 1 or 2 above. Ideal for those who are rusty in Python programming.
· The Python 3 tutorial documentation:  Python Tutorial (w3schools.com) https://docs.python.org/3/tutorial/
· The scikit-learn documentation: https://scikit-learn.org/stable/documentation.html

Schedule
	
	Lecture topic
	Extra essential Reading
	Project handout/due dates

	Week 1
	Introduction to Machine Learning, Role of Data Pre-Processing, Use of Gradient Descent
	Gradient Descent
Data Preprocessing slides
Data Preprocessing Tutorial
	

	Week 2
	Linear Models: Perceptron and Logistic regression    
	Chapter 4 sections 4 and 5 of Hastie et al
	Project 1 handed out, will be discussed in class on Thursday 22 January

	Week 3
	Logistic Regression
	
	

	Week 4
	Non-Linear Models: Neural Networks 1
	
	

	Week 5
	Non-Linear Models: Neural Networks 2
	
	

	Week 6
	Non-Linear Models: Convolutional Neural Networks 
	
	Project 2 handed out 


	Week 7: Midterm preparation session on Tuesday 24 February and Midterm exam on Thursday 26 February in the classroom between 5.30 pm and 6.50 pm. Physical attendance is mandatory. Exam is online and so bring your own laptops.

	Week 8
	Bayesian Models
	
	

	Week 9 Spring break March 9 to 15, no classes.

	Week 10
	Non-Linear Models: The support vector machine classifier and Kernel methods, the nearest neighbor classifier
	
	

	Week 11
	Time Series, Recurrent Neural Networks, Long Short-Term Memory (LSTM) networks
	
	Project 3 handed out

	Week 12
	Unsupervised learning Clustering – K means and Hierarchical clustering 
	
	

	Week 13
	Unsupervised Learning 
Reinforcement learning including Q-learning
	
	

	Week 14
	Q-learning
Final Exam preparation
	
	

	Final Exam to be held on Thursday 7 May between 7.30 am and 9.30 am in the classroom, Physical attendance is mandatory. The exam is online and so bring your own laptops. 




Evaluation

1. Exams I and II: 26% each
2. Weekly quizzes: 8%, taken across all quizzes. Each week, a quiz will be made available on the Wednesday of the week and will be due on the Sunday of that week by midnight.
3. Projects: 3 projects will be assigned; Projects 1 and 3 will carry a weight of 13% while Project 2 will be weighted at 14%. Total weight of Projects is 40%.

Grading scale
A: 90-100; B: 80-89; C: 70-79; D: 60-69; F: <60 (raw final grades will be curved)
Course Prerequisite Knowledge
Probability theory, Linear Algebra, Calculus, Data structures, Proficiency with Python. Note that this course will use Python in the programming assignments.

Course Policies and Procedures

1. Emails will be answered as promptly as possible. Emails outside normal working hours (8 am to 5 pm) will be answered on the next working day.
2. Assignments will be accepted up to two days late after the deadline. Each day late (irrespective of how late it was received) will incur a penalty of 10%. No work will be accepted two days after the stated deadline.
3. Work handed in for grade (homework, project report, etc.) MUST BE YOUR OWN effort only. Students are NOT allowed to use online solutions from previous course offerings, websites (including ChatGPT and other AI based tools), etc. This will be strictly checked and enforced. The students should adhere to the UNT policies and procedures on the Code of Academic Integrity. 06.003 Student Academic Integrity https://policy.unt.edu/policy/06-003. Plagiarism WILL result in a score of 0 for the assessment in which it occurs.
4. Any appeals on assessment grading must be made online in Canvas (not by email) no later than two days after the grading is complete. This applies to examinations as well. Appeals should be as specific as possible and must contain a valid reason. Appeal such as “I think I deserve more for this assessment, or my overall grade has reduced as a result of this assessment” are NOT valid reasons and such appeals will not be processed. Grading is done carefully, and, in most cases, appeals will not result in a change of mark. 
5. Student behavior that interferes with an instructor’s ability to conduct a class or other students’ opportunity to learn is unacceptable and disruptive and will not be tolerated in any instructional forum at UNT. Students engaging in unacceptable behavior will be directed to leave the classroom and the instructor may refer the student to the Center for Student Rights and Responsibilities to consider whether the student’s conduct violated the Code of Student Conduct. The university’s expectations for student conduct apply to all instructional forums, including university and electronic classrooms, labs, discussion groups, field trips, etc. The Code of Student Conduct can be found at https://policy.unt.edu/policy/07-012
6. Usage of cell phones, earphones, and other electronic devices, or recording of lectures is strictly prohibited. Usage of laptops and tablets is permitted for class purposes, only after obtaining permission from the instructor. Usage of classrooms computers, if any, are not allowed, while the class is in session. Any student who uses an unauthorized device will lose 1 point (out of 100) and may be asked to leave the classroom.



Disabilities Accommodation:
The University of North Texas complies with Section 504 of the 1973 Rehabilitation Act and with the Americans with Disabilities Act of 1990. The University of North Texas provides academic adjustments and auxiliary aids to individuals with disabilities, as defined under the law. Among other things, this legislation requires that all students with disabilities be guaranteed a learning environment that provides for reasonable accommodation of their disabilities. If you believe you have a disability requiring accommodation, please see the instructor and/or contact the Office of Disability Accommodation at 940-565-4323 during the first week of class.
