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ISTA 311 – Foundations of Information and Inference 
Harvill 415 

Wednesdays, 4:00pm-6:30pm 
  
Description of Course  

An introduction to the mathematical theories of probability and information as tools for inference, 
decision-making, and efficient communication. Topics include discrete and continuous random 
variables, measures of information and uncertainty, discrete time/discrete state Markov chains, 
elements of Bayesian inference and decision-making, Bayesian and Maximum Likelihood 
parameter estimation, and elementary coding theory. 

 
Course Prerequisites 

Students should have basic knowledge of probability and statistics (as is provided in ISTA 116 or 
equivalent).  Students should have basic Python programming skills (as is provided in ISTA 130 
or equivalent).  Students who have the requisite knowledge, but who have not completed the 
aforementioned courses with a grade of B or better, may enroll with the permission of the 
instructor. 

 
Instructor and Contact Information 

Instructor: Don Fallis 
Office: Harvill 445C 
Phone: (520) 621-3565 
Email: fallis at email dot arizona dot edu 
Office Hours: Thursdays from 3:30pm to 5:10pm and by appointment. 

Note: I endeavor to respond to questions within 24 hours.  By the way, before emailing a 
question or request to the instructor, you might want to read "Re: Your Recent Email to your 
Professor" and follow their sound advice.  

Course Format 
The in-class meetings on Wednesdays will include lectures, discussion of course materials, and 
working through of exercises.  The D2L site for the course will provide links to readings, videos, 
assignments, and quizzes to be done outside of class. 

 
Course Objectives 

By the end of this course, students will: 

• know the main interpretations of what probabilities are. 
• be able to use the basic rules for manipulating probabilities and to implement such 

manipulations using Python. 
• understand the basic concepts of information theory, how they can be applied to 

probabilistic inference, and how they can be implemented using Python. 
• be able to carry out probabilistic inferences using simple graphical models and to 

implement such inferences using Python. 
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Absence and Class Participation Policy 
Participating in the course and attending lectures and other course events are vital to the 
learning process. As such, all students are required to attend the face-to-face meetings, to 
actively participate in the face-to-face discussions, and to do the assigned readings for each 
week prior to the face-to-face meetings.  Roll will be taken.  Students get one free 
absence.  Absences beyond that will be unexcused without third-party documentation (such as a 
note from a health care provider or other relevant, professional third parties).  Each unexcused 
absence will result in a reduction (in the amount of 1/10) in the Participation grade. 

The UA’s policy concerning Class Attendance, Participation, and Administrative Drops is available 
at: http://catalog.arizona.edu/policy/class-attendance-participation-and-administrative-drop  

The UA policy regarding absences for any sincerely held religious belief, observance or practice 
will be accommodated where reasonable, http://policy.arizona.edu/human-resources/religious-
accommodation-policy 

Absences pre-approved by the UA Dean of Students (or Dean Designee) will be honored.  See:  
https://deanofstudents.arizona.edu/absences   

 
Required Texts 

The required readings and videos for this course will be made available in D2L.  There is no 
required text to buy.  But the following texts are highly recommended and are available for free 
on the internet: 

Downey, Allen B. 2012. Think Bayes. Green Tea Press. 

 http://greenteapress.com/wp/think-bayes/ 

Dawson, Colin R. 2014. Course Notes for ISTA 311. School of Information: Science, 
Technology, and Arts. 

 http://w3.sista.arizona.edu/%7Ecdawson/ista311/notes/notes.html 

 
Required Materials 

The programming assignments for this course should be completed using Python 3.5.  Python 
Anaconda is freely available online at https://docs.continuum.io/anaconda/install/ 
 

Course Requirements 
1. Participation (10%) 
2. Quizzes and Short Assignments (35%): about 6 to 8 over the course of the semester.  
3. Programming Assignments (35%): about 4 to 5 over the course of the semester. 
4. Final Project (20%): assigned mid-semester and due April 31st at 4pm.   

 
Note: The Final Project is in lieu of a Final Exam.  For the University Final Exam/Project 
Regulations, see https://www.registrar.arizona.edu/courses/final-examination-regulations-and-
information 
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Grading Policy 
Each assignment will be graded on a point system. For example, you might receive 17 out of a 
possible 20 points on an assignment. At the end of the course, the points received on each of the 
four components will be aggregated (using the percentages given above under Course 
Requirements) to yield an overall percentage score. Students with scores of 90% and above will 
receive an A, those with scores between 80% and 89% will receive a B, those with scores 
between 70% and 79% will receive a C, etc.  

It is often assumed that a "C" is a bad grade. This is not true. You can roughly translate letter 
grades as follows: 

A = Truly Outstanding 
B = Exceeds Expectations 
C = Meets Expectations 
D = Needs Improvement 
E = Fails to Meet Expectations 
 

Requests for incomplete (I) or withdrawal (W) must be made in accordance with University 
policies, which are available at http://catalog.arizona.edu/policy/grades-and-grading-
system#incomplete and http://catalog.arizona.edu/policy/grades-and-grading-
system#Withdrawal respectively. 

Note: University policy regarding grades and grading systems is available at 
http://catalog.arizona.edu/policy/grades-and-grading-system 

 
Late Work Policy  

All of the material in the course builds on what has come before.  So, it is important that we be 
able to discuss the correct answers to quizzes and assignments as soon as they have been 
turned in.  Thus, except in the case of documented emergency or illness, quizzes and 
assignments will not be accepted after the due date. 

 
Schedule of Topics 

1. Introduction to the Course (approximately one week) 
2. Types of Inference (approximately one week) 
3. Probability Theory (approximately two weeks) 
4. Bayesian Inference (approximately two weeks) 
5. Probabilistic Graphical Models (approximately two weeks) 
6. Hidden Markov Models (approximately two weeks) 
7. Information Theory (approximately two weeks) 

 
Note: I am not aware of particular topics in the course that require a content warning.  But 
please contact the instructor if you have any concerns in this regard. 

 
Classroom Behavior Policy 

To foster a positive learning environment, students and instructors have a shared responsibility. 
We want a safe, welcoming, and inclusive environment where all of us feel comfortable with each 
other and where we can challenge ourselves to succeed. To that end, our focus is on the tasks at 
hand and not on extraneous activities (e.g., texting, chatting, reading a newspaper, making 
phone calls, web surfing, etc.). 

Students are asked to refrain from disruptive conversations with people sitting around them 
during lecture. Students observed engaging in disruptive activity will be asked to cease this 
behavior. Those who continue to disrupt the class will be asked to leave lecture or discussion and 
may be reported to the Dean of Students.  
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In line with the goal of inclusiveness, the instructor and the class will use names and pronouns as 
requested by individual students.  If you would like to make a change to the name and/or the 
pronoun that is currently on the class roster, please talk to the instructor. 

Threatening Behavior Policy  
The UA Threatening Behavior by Students Policy prohibits threats of physical harm to any 
member of the University community, including to oneself. See 
http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students 

 
Accessibility and Accommodations 

Our goal in this classroom is that learning experiences be as accessible as possible. If you 
anticipate or experience physical or academic barriers based on disability, please let me know 
immediately so that we can discuss options. You are also welcome to contact the Disability 
Resource Center (520-621-3268) to establish reasonable accommodations. For additional 
information on the Disability Resource Center and reasonable accommodations, please visit 
http://drc.arizona.edu. 

If you have reasonable accommodations, please plan to meet with me by appointment or during 
office hours to discuss accommodations and how my course requirements and activities may 
impact your ability to fully participate. 

Please be aware that the accessible table and chairs in this room should remain available for 
students who find that standard classroom seating is not usable. 
 

Code of Academic Integrity 
Students are encouraged to share intellectual views and discuss freely the principles and 
applications of course materials. However, graded work/exercises must be the product of 
independent effort unless otherwise instructed. Students are expected to adhere to the UA Code 
of Academic Integrity as described in the UA General Catalog. See:  
http://deanofstudents.arizona.edu/academic-integrity/students/academic-integrity. 

The University Libraries have some excellent tips for avoiding plagiarism, available at 
http://new.library.arizona.edu/research/citing/plagiarism. 

 
UA Nondiscrimination and Anti-harassment Policy  

The University is committed to creating and maintaining an environment free of discrimination; 
see http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy 

Our classroom is a place where everyone is encouraged to express well-formed opinions and 
their reasons for those opinions. We also want to create a tolerant and open environment where 
such opinions can be expressed without resorting to bullying or discrimination of others. 

 
Additional Resources for Students 

UA Academic policies and procedures are available at http://catalog.arizona.edu/policies  

Student Assistance and Advocacy information is available at 
http://deanofstudents.arizona.edu/student-assistance/students/student-assistance 
 
Confidentiality of Student Records: http://www.registrar.arizona.edu/personal-
information/family-educational-rights-and-privacy-act-1974-ferpa?topic=ferpa 

 
Subject to Change Statement 

Information contained in the course syllabus, other than the grade and absence policy, may be 
subject to change with advance notice, as deemed appropriate by the instructor. 


