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Statistical Modeling for Discovery II
· Spring 2026
· 3 credit hours
· In-person lectures
· Time: Monday, Wednesday, Friday 12:40pm – 1:35pm
· Location: Cockins Hall (CH) 240
· Lectures will not regularly be recorded
Course overview
Instructor
· Vincent Q. Vu, Ph.D.
· Email: vqv@stat.osu.edu
· Office hours
· Time: Wednesday 1:45pm – 2:45pm
· Location: Cockins Hall (CH) 428B
My preferred method of contact is e-mail. Please include “STAT 3302” in the subject line of your e-mail so that I can identify it quickly. I will make every effort to respond to your e-mail within 24 hours on university business days.
Course Description
This course continues to investigate statistical models for data analysis and discovery in big-data settings. The regression methods developed in STAT 3301 are extended to data settings with binary and multicategory outcomes. An introduction to some of the most commonly used statistical methods for exploring and analyzing multivariate data is provided. Interpretation and communication of the results of analyses is emphasized.
Course expected learning outcomes
By the end of this course, students should successfully be able to:
1. Build, fit and interpret statistical models for binary outcomes
1. Understand the difference between nominal and ordinal outcomes and build regression models that are appropriate for each
1. Recognize the types of questions that can be answered by regression models for multicategory data and structure models to answer those questions
1. Comprehend the statistical principles that underlie basic methods of multivariate data analysis
Generative AI tools and this course
Generative AI tools (e.g., ChatGPT, Gemini, Claude) can be powerful aids, but they are not a substitute for learning. These tools often produce incorrect or misleading results, particularly for statistical derivations and model interpretation. Developing the ability to spot these errors requires building your own understanding first.
Permitted uses:
· Understanding concepts (e.g., “What is the difference between deviance and Pearson residuals?”)
· Debugging code and deciphering error messages — try copying and pasting the exact error message into the AI tool
· Looking up function syntax and usage (e.g., “How do I use the glm() function in R to fit a logistic regression model?”)
· Assisting with writing code — there is a gray area here, so be cautious and make sure you understand everything that is generated. Ultimately, you are responsible for the code and its results that you submit.
Not permitted:
· Writing derivations, proofs, or explanations (mathematical, statistical, or conceptual)
· Generating interpretations of results or model output
· Producing any substantive content that you submit
If I suspect misuse of AI tools, I may ask you to explain your work in person. Unauthorized use will be referred to the Committee on Academic Misconduct.
Prerequisites
STAT 3301 (Statistical Modeling for Discovery I) and MATH 2568 (Linear Algebra); or permission of instructor.
Course materials and technologies
Textbooks
The following two textbooks are required for this course:
· A. J. Dobson and A. G. Barnett (2018), An Introduction to Generalized Linear Models, Fourth Edition, CRC Press. Available online at OSU Library
· A. C. Rencher and W. F. Christensen (2012), Methods of Multivariate Analysis, Third Edition, Wiley. Available online at OSU Library
I will highlight other useful references as the course progresses.
Software
Please install the latest versions of the following software on your computer.
· R Download R
We will use several add-on R packages in this course that you will need to download and install. I will provide details in lecture.
You may also want to interact with R using the RStudio Desktop IDE and write your assignments using Quarto documents:
· RStudio Desktop IDE Download RStudio
· Quarto Get Started with Quarto
Even if you have installed these programs before, you should check for updates at the start of the term. R, RStudio, and Quarto are frequently updated, e.g. every few months. I will not provide support for outdated software.
Grading and instructor response
How your grade is calculated
	Assignment category
	Percentage

	Homework
	20%

	Midterm Exam 1 (February 27, 2026)
	20%

	Midterm Exam 2 (April 3, 2026)
	20%

	Project
	10%

	Final Exam (May 5, 2026; 12:00pm – 1:45pm)
	30%

	Total
	100%




Description of major course assignments
Homework
· Description
· Homework will be assigned on an approximately biweekly basis and made available on Carmen. Your answers must be submitted on Carmen as a single PDF. Some homework problems will require computing and data analysis in R. For those problems, you may use a Quarto document template provided with the assignment. Homework problems that do not require R may be handwritten (electronically, or on paper and scanned) but they must be combined with the rest of your submission into a single PDF or self-contained HTML file produced with Quarto using the provided template. You can use Adobe Acrobat (see OSU Adobe Software) to combine PDF files before submitting to Carmen.
· Academic integrity and collaboration guidelines
· You may collaborate with classmates on your homework, but ultimately the code that you write and submission that you make must be your own work. For example, I encourage you to discuss strategies for solving problems, but the actual code and explanations that you write must be your own. Do not copy or plagiarize anything you may find on the Internet. If you collaborate with classmates, you must include a disclosure statement at the beginning of your submission indicating with whom you collaborated.
Exams
· Description
· There will be two in-class midterm exams and a cumulative final exam. All exams will be closed book/closed notes. You will not need a calculator. Computers, smartphones, and similar devices are not allowed to be used. If there is an exceptional circumstance, e.g. medical or family emergency, then please contact me as soon as possible before the exam date to make potential arrangements.
· Academic integrity and collaboration guidelines
· You may not collaborate with anyone on the exams. You may not seek out or view previous exams or solutions to previous exams that I or other instructors may have given. The only exception is if I provide you with a practice exam or practice problems. I may allow you to bring a handwritten cheatsheet to the exam. If I do, then I will provide you with the details of what you can and cannot include on the cheat sheet. You may not use any notes, books, or electronic devices during the exams. You may not discuss the exam with anyone until after the exam is over and all students have completed the exam. You may not share any information about the exam with anyone who has not yet taken the exam.
Project
· Description
· There will be a project that you will complete in groups of 4 students. The group leader and members will be assigned automatically. The project will consist of finding a dataset, formulating questions that can be answered with the data, and performing an appropriate analysis to answer the questions posed.
· Proposals for the project will be due just before spring break. The complete project will be due before the final exam. Further details, including deadlines, will be given as the semester progresses and announced on Carmen. There are limited options to change your group, under some circumstances if you want to. Email me so we can discuss and find a way.
· Academic integrity and collaboration guidelines
· You are expected to cooperate with your group members on the project. Do not copy or plagiarize anything you may find on the Internet. You are responsible for what you submit, and I expect that you understand completely everything that is part of your submission and presentation.
Late assignments
If you absolutely need turn in an assignment late and have a valid excuse, please see me for the necessary arrangements. However, you must notify me in advance in such a situation. Exceptions to this policy will be permitted only in extreme situations such as serious injury immediately prior to an assignment being due or severe illness requiring hospitalization.
Unexcused late assignments will automatically receive a deduction of 10 percentage points each day that they are late, rounded up to the next midnight. For example, if an assignment is due at 11:59pm on a Monday and you turn it in at 12:01am on Tuesday, then you will receive a 10% deduction. After the fifth day, late assignments will not be accepted.
Grading Scale
· 93-100: A
· 90-92: A-
· 87-89: B+
· 83-86: B
· 80-82: B-
· 77-79: C+
· 73-76: C
· 70-72: C-
· 67-69: D+
· 60-66: D
· Under 60: E
Academic policies
This course is governed by the university-wide academic policies described in the Standard syllabus statements from the Office of Undergraduate Education, including policies on academic misconduct, disability services, and religious accommodations. Where this syllabus specifies course-specific policies (e.g., AI usage, late work, collaboration), those policies apply.
Course Schedule
Topics
This is a tentative schedule of topics to be covered in this course.
	Week
	Dates
	Topics

	1
	1/12–1/16
	Introduction; Review of Binomial Model and Maximum Likelihood Estimation

	
	1/19
	No class (Martin Luther King, Jr. Day)

	2
	1/21–1/23
	Simple Logistic Regression: Model Formulation

	3
	1/26–1/30
	Estimation of Parameters; Multivariable Logistic Regression

	4
	2/2–2/6
	Model Evaluation and Diagnostics in Logistic Regression

	5
	2/9–2/13
	Model Building in Logistic Regression

	6
	2/16–2/20
	Binomial Regression

	7
	2/23–2/27
	Poisson Regression

	8
	3/2–3/6
	Models for Ordinal and Multicategory Data

	9
	3/9–3/13
	Introduction to Multivariate Data

	
	3/16–3/20
	No class (Spring break)

	10
	3/23–3/27
	Multivariate Numerical Summaries

	11
	3/30–4/3
	The Multivariate Normal Distribution

	12
	4/6–4/10
	More on the Multivariate Normal Distribution

	13
	4/13–4/17
	Principal Components Analysis

	14
	4/20
	Catch-up and Review

	14
	4/22–4/27
	Project Presentations


Assignments
Refer to the Carmen course page for up-to-date assignment due dates.
	Assignment
	Due Date

	HW1
	January 30, 2026

	HW2
	February 20, 2026

	Exam 1
	February 27, 2026

	HW3
	March 13, 2026

	HW4
	March 27, 2026

	Project Proposal
	March 27, 2026

	Exam 2
	April 3, 2026

	HW5
	April 10, 2026

	HW6
	April 24, 2026

	Project Report
	April 29, 2026

	Peer Evaluation
	April 30, 2026

	Final Exam
	May 5, 2026
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