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Syllabus: STAT 6450 
Applied Regression analysis
Spring 2026
Course overview
Instructor
Instructor: Isa Marques
Email address:  marques.130@osu.edu
Lectures: Baker Systems 260, Wednesdays and Fridays, 3:00–4:50 pm 
Office hours:  Wednesdays 2:00-2:45 pm or by appointment (Cockins Halls 205B)
Grader or Teaching Assistant
Rezoanoor Rahman 
Email address: rahman.282@buckeyemail.osu.edu
Office hours:  TBA

Role: Grading homework assignments and answering questions about homework
Course description
Statistics 6450 is intended to be an introduction to regression analysis techniques. We assume that students are familiar with organizing and summarizing data, the nature of relationships between variables, sampling distributions and the underlying rationale for hypothesis tests and confidence intervals. The students should also be familiar with R-programming and, ideally, R-Markdown. This course will focus on the application of linear regression models in practice but will also cover basic theory of linear models. Core topics include simple linear regression, multiple linear regression, model diagnostics and model selection, regression analysis with categorical variables and generalized linear models.
Prerequisite or corequisite:
Statistics 6201 or equivalent. Knowledge of matrix algebra and computing skills (R and, ideally, R-markdown)will be very helpful.
Course learning outcomes
By the end of this course, students should successfully be able to:
· Understand the motivation of regression analysis
· Understand the theoretical assumptions behind the linear model and their importance in properly conducting a regression analysis
· Know how to estimate the parameters in regression models
· Be able to validate the modeling assumptions with formal tests and visual diagnostic tools
· Know how to make inferences regarding the linear model
· Be able to build and validate regression models in a principled manner
· Be able to apply the above knowledge and techniques in on your own data or problems

Course materials
Required

We will use the textbook Applied Linear Regression, Fourth Edition (2014) by Sanford Weisberg. 
An electronic version of the book can be accessed for free through The Ohio State University Libraries at https://library.ohio-state.edu/record=b8665795~S7. You will need to click on “Connect to resource EBSCOhost”; you may also need to supply your OSU credentials. 
The online resource is best suited for screen reading; each individual is allowed to print/e-mail/save/download a limited number of pages.
Optional References (not required)
Applied Linear Regression Models, 5th edition, by Kutner, Nachtsheim, Neter, and Liwith, McGraw-Hill, 2024
Course technology
For help with your password, university e-mail, Carmen, or any other technology issues, questions, or requests, contact the OSU IT Service Desk. Standard support hours are available at https://ocio.osu.edu/help/hours, and support for urgent issues is available 24x7.
· Self-Service and Chat support: http://ocio.osu.edu/selfservice
· Phone: 614-688-HELP (4357)
· Email: 8help@osu.edu
· TDD: 614-688-8743
Baseline technical skills necessary for online courses
· Basic computer and web-browsing skills
· Navigating Carmen
Technology skills necessary for this specific course
· CarmenZoom
· Recording a slide presentation with audio narration
· Recording, editing, and uploading video
Necessary equipment
· Computer: current Mac (OS X) or PC (Windows 10+) with high-speed internet connection
· Webcam: built-in or external webcam, fully installed
· Microphone: built-in laptop or tablet mic or external microphone
Necessary software
· This class requires you to use the statistical software package called R (The R Project for Statistical Computing; http://www.r-project.org/). This software package is available as Free Software.
· You can download R for Windows, Mac, and Linux, from the CRAN archive at https://cran.r-project.org.
· An in-depth introduction to R is available at http://cran.r-project.org/doc/manuals/R-intro.pdf 
· An easier to use interface to R is available in the software package RStudio. This package is available for Windows, Mac, and Linux and can be downloaded for free from http://rstudio.org. Note that RStudio requires R to be installed.
· Microsoft Office 365 ProPlus All Ohio State students are now eligible for free Microsoft Office 365 ProPlus through Microsoft’s Student Advantage program. Each student can install Office on five PCs or Macs, five tablets (Windows, iPad® and Android™) and five phones.
· Students are able to access Word, Excel, PowerPoint, Outlook and other programs, depending on platform. Users will also receive 1 TB of OneDrive for Business storage.
· Office 365 is installed within your BuckeyeMail account. Full instructions for downloading and installation can be found https://ocio.osu.edu/kb04733.
Course delivery
The course will be delivered in person at the scheduled class times. Students are expected to attend lectures as well as studying the material that is assigned. The instructor will hold weekly office hours and will post homework assignments on the course website. Please check the course website frequently for important announcements, lecture material, homework assignments and solutions.
Grading and faculty response
Grades 

	Assignment or category
	Percentage

	Homework Submission (no feedback)
	10

	Quizzes
	35

	Midterm Exam
	20

	Project 
	35

	Total
	100



Assignment information 
For all assignments, you have 14 days to contact the instructor if you disagree with the grade.
Quizzes

There will be five short quizzes administered throughout the semester, approximately every three weeks. Each quiz will last approximately 30 minutes and will be given during regular class time. These are pen/pencil-and-paper quizzes (closed book and no laptops). I will drop the lowest grade (potential no-show).


Quiz content:
· Quiz questions will be highly based on homework exercises
· Students are expected to review homework solutions and understand the problem-solving approaches before each quiz
· Quizzes will assess understanding of concepts and techniques covered in homework assignments
· Quizzes provide an opportunity to get used to the grading scheme before the midterm 

Schedule:
· Quiz 1: Week 4 (Feb 4 or 6)
· Quiz 2: Week 6 (Feb 18 or 20)
· Quiz 3: Week 9 (Mar 11 or 13)
· Quiz 4: Week 12 (Apr 1 or 3)
· Quiz 5: Week 15 (Apr 22 or 24)
Homework

Homework will be assigned biweekly and will include written problems and computer programming/data analysis tasks. The primary purpose of homework is practice and preparation, not evaluation of correctness. I will drop the lowest grade (potential no-show).

Grading Policy:
· Homework is graded on a completion / good-faith attempt basis only.
· Submissions are not graded for correctness and will not receive individualized feedback.

To receive credit, submissions must demonstrate a good-faith attempt, which includes:
· Meaningful work toward each problem (e.g., equations, explanations, or code structure).
· Work written in the student’s own words (see AI Statement).
Blank submissions, copied problem statements, or clearly minimal effort will not receive credit.

Solutions:
· Complete solutions will be provided after the submission deadline.
· Students are expected to review the solutions carefully and use them to identify gaps in understanding.
· Homework material may be assessed on quizzes.

Submission Requirements:
· The homework can be solved either using Markdown (.Rmd or .qmd) or pdf alongside R-script.
· All homework must be submitted via Carmen.
· Each question must be clearly labeled.
· Submissions must be legible and reasonably complete to receive credit.

The penalty for late submissions is 5% of the grade per hour. After 20 hours, the score is 0.
If you anticipate needing an exception, you must contact the instructor at least one school day before the deadline. Exceptions may be granted only in cases of significant circumstances.
Project

Students will complete an applied data analysis project using regression methods to answer a substantive question with a real dataset. The project is meant to assess your ability to formulate a clear research question, build and critique regression models, evaluate assumptions, and communicate results in a professional format.

Students are strongly encouraged (but not required) to work with one partner. Each team submits one final report.

Milestones and deadlines
1) Dataset proposal + consultation (required) — mid-February
Submit a brief dataset proposal (template will be provided) and meet with the instructor (or attend designated consultation time) to confirm feasibility. The purpose is to ensure the dataset and research question are appropriate for regression analysis and to identify likely modeling challenges (e.g., missing data, nonlinearity, multicollinearity, non-Gaussian outcomes).
This consultation may also inform course emphasis later in the semester (e.g., earlier introduction of GLMs or Ridge/Lasso when appropriate).
2) Optional check-in — mid-March
Teams are advised to schedule a short progress check-in during office hours (recommended if you encounter modeling or diagnostic issues).
3) In-class presentation + peer review — early April (approx. 25 minutes per team)
Each team will give a short presentation of the status of the project describing:
· the research question and dataset,
· exploratory analysis and modeling plan,
· preliminary model(s) and diagnostics,
· key challenges and next steps.
During the presentation period, each team will be paired with another team and will provide verbal peer feedback during presentation. Feedback should be specific, constructive, and focused on statistical reasoning and communication.
4) Final submission — April 26 by 11:59 pm (Carmen)
Submit a single pdf report via Carmen and include reproducible code (as .Rmd/.qmd or a clearly commented R script).

Data requirements
· Data should be related to your research area when possible.
· The dataset should be publicly available or you must have permission to share it with the instructor for grading.

Report format and expectations
Required sections: Introduction, Methods, Results, Discussion, Conclusion.
Length: approximately 15 pages (±2), including figures and tables.
Your report should include:
· a clear statement of the research question and context,
· model building strategy and rationale,
· diagnostic checks and any remedies (e.g., transformations, alternative specifications),
· uncertainty quantification and interpretation,
· clear tables/figures and reproducible analysis.

Use of methods beyond the course
You may use methods not formally covered in class if they are well-motivated and clearly explained. When using an advanced method, you must:
· briefly introduce the method at the level appropriate for this course,
· cite references,
· and explain what the method contributes relative to a baseline regression analysis.
Advanced methods are not required; well-executed analyses using course methods can receive full credit. If you need more pages in order to introduce a new method, contact the instructor in advance.

Grade breakdown
· Proposal/consultation completion: 5%
· Presentation: 5%
· Peer review quality: 5%
· Final report: 20%
Midterm exam

There will be one midterm exam: Wednesday March 4 during class time.

If you cannot be available at these times for unavoidable reasons, you must speak with the course instructor within the first three weeks of instruction. If you fail to take an exam during the time when it is available without any communication with us to explain, we will not allow you to make up the exam unless there is an emergency that you can document. 

The midterm exam will be closed-book/closed-notes; however, you will be allowed a calculator and two double-sided A4 formula sheets. You may communicate only with the instructor if you have any questions during the exam periods.
Grading scale
93–100: A 
90–92.9: A- 
87–89.9: B+
83–86.9: B
80–82.9: B- 
77–79.9: C+ 
73–76.9: C
70 –72.9: C- 
67 –69.9: D+ 
60 –66.9: D
Below 60: E

Please do not contact the instructor about curving grades until all course assessments are completed. Curves, if any, will be applied only after the full set of grades is available. If you are unsatisfied with your performance on an assignment or exam, the best way to improve is to review your mistakes carefully and bring questions to office hours. This will help you prepare more effectively for future assessments. If you have concerns about a grade you have 14 days to contact the instructor.
Faculty feedback and response time
I am providing the following list to give you an idea of my intended availability throughout the course. (Remember that you can call 614-688-HELP at any time if you have a technical problem.) 

Grading and feedback
For assignments, you can generally expect feedback within 10 days.
E-mail
I will reply to e-mails within 48 hours on school days. Specific technical questions about the course material that require significant back-and-forth communication are not well suited for e-mail; while I will do my best to answer such questions, I may ask that you attend office hours if your question isn’t easily answerable over email.

Preferred contact method:
· If you have questions about the lectures or notice any typos in the materials, please email the instructor. 
· Use email address rather than messages via Carmen.
Attendance, participation, and discussions
Student participation requirements

The following is a summary of everyone's expected participation:

·    Attend class meetings: TWO TIMES PER WEEK
	   Students are expected to attend and participate in class meetings.
· Stay informed: AT LEAST ONCE PER WEEK
Be sure you are logging in to the course in Carmen each week, including weeks with holidays or weeks with minimal online course activity. (During most weeks you will probably log in many times.) If you have a situation that might cause you to miss an entire week of class, discuss it with me as soon as possible.
· Office hours: OPTIONAL OR FLEXIBLE
All office hours, are optional. If you would like to discuss an assignment with me, please contact me at the beginning of the week if you need a time outside my scheduled office hours.

Other course policies
Use of electronic devices

Recording of any kind -- including but not limited to video, audio, still photography, or screen recordings -- is strictly prohibited during class unless explicit verbal prior approval has been obtained from the instructor.
GenAI Statement

Given that the learning goals of this class are to learn how to use regression for data analysis, in this course, students are welcome to explore innovative tools and technologies, including generative artificial intelligence (GenAI), for exploring concepts (e.g., clarifying regression theory, statistical assumptions, or proofs), deepening understanding (e.g., re-explaining material in different ways) or debugging code (e.g., resolving R or .Rmd/.qmd errors, understanding syntax, or improving efficiency).

All in-class assignments will be completed without access to computers or AI tools. Moreover, all submitted work must be written by you, in your own words, even if you consulted AI in the process of finding answers or clarifying ideas.
If I suspect that you have used GenAI on an assignment for which it is prohibited, I will ask you to explain your process for completing the assignment in question. Submission of GenAI-generated content as your own original work is considered a violation of Ohio State’s Academic Integrity policy and Code of Student Conduct because the work is not your own. The unauthorized use of GenAI tools will result in referral to the Committee on Academic Misconduct.
Student academic services
Student academic services offered on the OSU main campus http://advising.osu.edu/welcome.shtml.
Student support services
Student support services offered on the OSU main campus http://ssc.osu.edu. 
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Policies for this online course
· Exams: You must complete all midterm and final exams on your own without assistance from anyone other than the course instructor. You may not assist anyone on an exam. 
· Written assignments: Your written assignments should be your own original work. In formal assignments, you should cite the ideas and words of your research sources. 
· Reusing past work: In general, you are prohibited in university courses from turning in work from a past class to your current class, even if you modify it. If you want to build on past research or revisit a topic you've explored in previous courses, please discuss the situation with me.
· Collaboration and informal peer-review: While study groups and peer-review of major written projects are permitted, remember you must always submit your own work. If you're unsure about a particular situation, please feel free to ask the instructor.
Ohio State’s academic integrity policy
It is the responsibility of the Committee on Academic Misconduct to investigate or establish procedures for the investigation of all reported cases of student academic misconduct. The term “academic misconduct” includes all forms of student academic misconduct wherever committed; illustrated by, but not limited to, cases of plagiarism and dishonest practices in connection with examinations. Instructors shall report all instances of alleged academic misconduct to the committee (Faculty Rule 3335-5-48.7 (B)). For additional information, see the Code of Student Conduct https://trustees.osu.edu/bylaws-and-rules/code.
Copyright disclaimer
The materials used in connection with this course may be subject to copyright protection and are only for the use of students officially enrolled in the course for the educational purposes associated with the course. Copyright law must be considered before copying, retaining, or disseminating materials outside of the course. No course materials provided by the instructor (notes, videos, recordings, computer code, homework assignments, homework solutions, quizzes, exams, etc.) may be distributed publicly or privately to anyone outside of the class.
Statement on title IX
Ohio State is committed to maintaining an environment free from sex- and gender-based discrimination. Information about Title IX, reporting options, and support resources is available through the Office of Civil Rights Compliance at https://civilrights.osu.edu.Your mental health
As a student you may experience a range of issues that can cause barriers to learning, such as strained relationships, increased anxiety, alcohol/drug problems, feeling down, difficulty concentrating and/or lack of motivation. These mental health concerns or stressful events may lead to diminished academic performance or reduce a student’s ability to participate in daily activities. The Ohio State University offers services to assist you with addressing these and other concerns you may be experiencing. If you or someone you know are suffering from any of the aforementioned conditions, you can learn more about the broad range of confidential mental health services available on campus via the Office of Student Life’s Counseling and Consultation Service (CCS) by visiting ccs.osu.edu or calling 614- 292-5766. CCS is located on the 4th Floor of the Younkin Success Center and 10th Floor of Lincoln Tower. You can reach an on call counselor when CCS is closed at 614-292-5766 and 24 hour emergency help is also available through the 24/7 National Suicide Prevention Hotline at 1-800-273- TALK or at suicidepreventionlifeline.org
Academic Misconduct
Academic integrity is essential to maintaining an environment that fosters excellence in teaching, research, and other educational and scholarly activities. Thus, The Ohio State University and the Committee on Academic Misconduct (COAM) expect that all students have read and understand the University's Code of Student Conduct, and that all students will complete all academic and scholarly assignments with fairness and honesty. Students must recognize that failure to follow the rules and guidelines established in the University's Code of Student Conduct and this syllabus may constitute Academic Misconduct.
The Ohio State University’s Code of Student Conduct (Section 3335-23-04) defines academic misconduct as: Any activity that tends to compromise the academic integrity of the University or subvert the educational process. Examples of academic misconduct include (but are not limited to) plagiarism, collusion (unauthorized collaboration), copying the work of another student, and possession of unauthorized materials during an examination. Ignorance of the University’s Code of Student Conduct is never considered an excuse for academic misconduct, so please review the Code of Student Conduct and, specifically, the sections dealing with academic misconduct.
If an instructor suspects that a student has committed academic misconduct in this course, the instructor is obligated by University Rules to report those suspicions to the Committee on Academic Misconduct. If COAM determines that a student violated the University’s Code of Student Conduct (i.e., committed academic misconduct), the sanctions for the misconduct could include a failing grade in the course and suspension or dismissal from the University.
If students have questions about the above policy or what constitutes academic misconduct in this course, they should contact the instructor.

Artificial Intelligence and Academic Integrity
There has been a significant increase in the popularity and availability of a variety of generative artificial intelligence (AI) tools, including ChatGPT, Sudowrite, and others. These tools will help shape the future of work, research and technology, but when used in the wrong way, they can stand in conflict with academic integrity at Ohio State.
All students have important obligations under the Code of Student Conduct to complete all academic and scholarly activities with fairness and honesty. Our professional students also have the responsibility to uphold the professional and ethical standards found in their respective academic honor codes. Specifically, students are not to use unauthorized assistance in the laboratory, on field work, in scholarship, or on a course assignment unless such assistance has been authorized specifically by the course instructor. In addition, students are not to submit their work without acknowledging any word-for-word use and/or paraphrasing of writing, ideas or other work that is not your own. These requirements apply to all students undergraduate, graduate, and professional.
To maintain a culture of integrity and respect, these generative AI tools should not be used in the completion of course assignments unless an instructor for a given course specifically authorizes their use. Some instructors may approve of using generative AI tools in the academic setting for specific goals. However, these tools should be used only with the explicit and clear permission of each individual instructor, and then only in the ways allowed by the instructor.

Religious Accommodations
Ohio State has had a longstanding practice of making reasonable academic accommodations for students’ religious beliefs and practices in accordance with applicable law. In 2023, Ohio State updated its practice to align with new state legislation. Under this new provision, students must be in early communication with their instructors regarding any known accommodation requests for religious beliefs and practices, providing notice of specific dates for which they request alternative accommodations within 14 days after the first instructional day of the course. Instructors in turn shall not question the sincerity of a student’s religious or spiritual belief system in reviewing such requests and shall keep requests for accommodations confidential.
With sufficient notice, instructors will provide students with reasonable alternative accommodations with regard to examinations and other academic requirements with respect to students’ sincerely held religious beliefs and practices by allowing up to three absences each semester for the student to attend or participate in religious activities. Examples of religious accommodations can include, but are not limited to, rescheduling an exam, altering the time of a student’s presentation, allowing make-up assignments to substitute for missed class work, or flexibility in due dates or research responsibilities. If concerns arise about a requested accommodation, instructors are to consult their tenure initiating unit head for assistance.  
A student’s request for time off shall be provided if the student’s sincerely held religious belief or practice severely affects the student’s ability to take an exam or meet an academic requirement and the student has notified their instructor, in writing during the first 14 days after the course begins, of the date of each absence. Although students are required to provide notice within the first 14 days after a course begins, instructors are strongly encouraged to work with the student to provide a reasonable accommodation if a request is made outside the notice period. A student may not be penalized for an absence approved under this policy.
If students have questions or disputes related to academic accommodations, they should contact their course instructor, and then their department or college office. For questions or to report discrimination or harassment based on religion, individuals should contact the Civil Rights Compliance Office.

Disclaimer

This syllabus should be taken as a fairly reliable guide for the course content. However, you cannot claim any rights from it and in particular we reserve the right to change due dates or the methods of grading and/or assessment if necessary.  Any changes will be communicated to you through official course announcements.
Course schedule (tentative)
	Week
	Dates
	Topics, Readings, Assignments, Deadlines

	1
	Jan 14, 16
	Introduction, background materials, data sources

	2
	Jan 21, 23
	Simple Linear Regression (SLR) – parameter estimation and inference

	3
	Jan 28, 30
	SLR – inference on model and ANOVA

	4
	Feb 4, 6
	Quiz
SLR - Visual diagnostics, lack of fit test, data analysis

	5
	Feb 11, 13
	SLR- diagnostic tools, remedies, transformations, simultaneous inference, data analysis

	6
	Feb 18, 20
	Quiz
Recap of Linear Algebra, SLR in matrix form
Multiple Linear Regression (MLR) –introduction and estimation, models with interactions

	7
	Feb 25, 27
	MLR – inference, diagnostics and remedy, general linear test

	8
	Mar 4, 6
	Midterm Exam (Mar 4)
MLR – inference, diagnostics and remedy, general linear test

	9
	Mar 11, 13
	Quiz
MLR –  inference, diagnostics and remedy, general linear test, extra sum of squares and multicollinearity

	10
	Mar 16, 20
	Spring break

	11
	Mar 25, 27
	MLR – polynomial regression, interaction regression

	12
	Apr 1, 3
	Quiz
MLR – regression models with qualitative predictors

	13
	Apr 8, 10
	MLR – Model selection and validation

	14
	Apr 15, 17
	MLR – model diagnostics

	15
	Apr 22, 24 
	Quiz
Generalized Linear Models 
Ridge Lasso



Holidays and Breaks

· Spring Break: March 16-20, 2026 (Week 10 - No classes)

Important Dates

· First day of class: January 14, 2026
· Midterm Exam: March 4, 2026 
· Project deadline: April 26, 2026
· Last day of classes: April 27, 2026
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