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Georgia Southern University
Jiann-Ping Hsu College of Public Health

BIOS 6331: Regression Analysis in Biostatistics
Fall 2018

Instructor: Jingjing Yin

Office: Hendricks Hall, Room 1007

Phone: 912-478-2413

Email: jyin@georgiasouthern.edu

Class Meeting: Tue and Thur 9:30am-10:45am, IT Bldg 3204

Office Hours: Wednesdays 1-5pm, preferably by appointment via email

Course Catalog available at:
http://em.georgiasouthern.edu/registrar/resources/catalogs/
under Jiann-Ping Hsu College of Public Health Programs

Prerequisites: N/A

FOLIO Access: https://my.georgiasouthern.edu/portal/portal.php

Access to course materials are available for up to one year after graduation.

Catalog Description

This course introduces the methods for analyzing biomedical and health related data
using linear regression models. The course will introduce the student to matrix algebra as used
in linear models. The course will involve model selection, diagnosis and remedial techniques to
correct for assumption violations. The students will learn how to apply SAS procedures PROC
REG, PROC CORR, and PROC GLM, etc and interpret the results of analysis. Emphasis will
also be placed on the development of critical thinking skills.

Required Textbook:

Textbook:

Required: Applied Regression Analysis and Other Multivariable Methods, 4 or 5" edition,
Kleinbaum, Kupper, Nizam and Muller. Duxbury Press, Belmont California.

Supplementary: Applied Linear Statistical Models, 5" edition, Kutner, Nachtsheim, Neter, and
Li

Required Resource: TBA
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The lectures will often follow the general organization of the text, but with some differences in
emphasis and detail. Students will be responsible for whatever material is covered in the
lectures, whether or not it is treated in the text.

MPH Core Student Learning Outcomes

To be reviewed/revised during faculty retreat

CEPH Concentration Competencies

To be suggested/written during faculty retreat

CEPH MPH Competencies

Evidence-based Approaches to Public Health

1. Apply epidemiological methods to the breadth of settings and situations in public health
practice

2. Select quantitative and qualitative data collection methods appropriate for a given public
health context

3. Analyze quantitative and qualitative data using biostatistics, informatics, computer-based
programming and software, as appropriate

4. Interpret results of data analysis for public health research, policy or practice

Public Health & Health Care Systems

5. Compare the organization, structure and function of health care, public health and regulatory
systems across national and international settings

6. Discuss the means by which structural bias, social inequities and racism undermine health and
create challenges to achieving health equity at organizational, community and societal levels

Planning & Management to Promote Health

7. Assess population needs, assets and capacities that affect communities’ health

8. Apply awareness of cultural values and practices to the design or implementation of public
health policies or programs

9. Design a population-based policy, program, project or intervention

10. Explain basic principles and tools of budget and resource management

11. Select methods to evaluate public health programs

Policy in Public Health

12. Discuss multiple dimensions of the policy-making process, including the roles of ethics and
evidence

13. Propose strategies to identify stakeholders and build coalitions and partnerships for
influencing public health outcomes
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14. Advocate for political, social or economic policies and programs that will improve health in
diverse populations
15. Evaluate policies for their impact on public health and health equity

Leadership

16. Apply principles of leadership, governance and management, which include creating a
vision, empowering others, fostering collaboration and guiding decision making

17. Apply negotiation and mediation skills to address organizational or community challenges

Communication

18. Select communication strategies for different audiences and sectors

19. Communicate audience-appropriate public health content, both in writing and through oral
presentation

20. Describe the importance of cultural competence in communicating public health content

Interprofessional Practice
21. Perform effectively on interprofessional teams

Systems Thinking
22. Apply systems thinking tools to a public health issue

Performance-Based Objectives Linked to Course Activities (Note: Assessment Activities
Described in Next Section)

At the end of this course, students will be able to thoroughly understand and apply the following
statistical concepts and methods (among others):

1. Interpret the regression coefficients for both continuous and categorical independent
variables (including interactions) and apply inferential methods via confidence
interval estimation and hypothesis testing for regression coefficients, correlation, the
mean response and prediction of a new observation. Competency of this objective
will be measured by Activities 1, 2, 3 and 4.

2. Describe the partitioning of total sums of squares, sequential and partial sums of
squares and corresponding degrees of freedoms within an analysis of variance
approach and apply lack-of-fit F-test for general linear test (i.e., full versus reduced
model). Competency of this objective will be measured by Activities 1, 2, 3 and 4.

3. Apply fundamental matrix operations such as matrix addition, subtraction,
multiplication, transpose, inverse, and linear dependence in the computations of a
regression function. And to form linear regression model, parameter estimates, sum of
squares in terms of matrix and quadratic forms. Competency of this objective will be
measured by Activities 1 and 2.
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4. Identify model departures (non-linearity, non-normality, heteroscedasticity,
multicolinearity, etc.) and apply appropriate remedy (such transformations). Identify
outliers in a regression analysis. Competency of this objective will be measured by
Activities 1, 3 and 4.

5. Apply model selection procedures to select an appropriate regression model.
Competency of this objective will be measured by Activity 4.

6. Develop written reports and orally present the data analysis to effectively
communicate to research investigators pivotal aspects of a study, including study
objectives, variables of interest, appropriate regression analysis methods (such as
linear, polynomial and logistic regression), results, and conclusions. Competency of
this objective will be measured by Activity 4.

Assessment of Student Learning

Activity 1: Weekly-assignments (Specific PBO and Comp, see table of Schedules)
Activity 2: Midterm in-class and take-home exams (PBO 1 to 3; Comp3, 4 and 5)
Activity 3: Final in-class and take-home exams (PBO 1 to 4; Comp2, 3, 4 and 5)
Activity 4: Perform regression analysis on a real or simulated data and write a statistical

analysis report as well as give an oral presentation for the project. (PBO 1 to 6; Compl to
5)

Students may vary in their ability to achieve levels of competence in this course. Students can
expect to achieve course competence only if they honor all course policies, attend classes
regularly, complete all assigned work in good faith and on time, and meet all other course
expectations of them as students.

Overview of the content to be covered the semester:

Chapter Topic Assignments

Week 1: Chapters 1, 2, 3,4 | Preliminaries Hwl (PBO1; Comp3)

Week 2: Chapters 5.1-5.6 Introduction of simple linear Hw2 (PBO 1; Comp3)
regression

Week 3: Chapters 5.7-5.11 | Inferences in simple regression | Hw3 (PBO1; Comp3

and Chapter 7 and 4)

Week 4: Chapter 6 Correlation coefficient and Hw4 (PBOI1 and 3;
Matrix introduction Comp3 and 4)
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Week 5: Appendix B

Matrix intro and Matrix
formulation in regression

Hw5 (PBO1 and 3;
Comp3)

Week 6: Chapter 8

Multiple regression intro

Week 6: Chapter 9

Multiple regression inferences
based on sequential and partial
sums of squares

Hw6 (PBO 1 to 3;
Comp3 and 4)

Week 7: Chapter 10

Correlations in multiple
regression

Hw7 (PBO 1 to 3;
Comp3 and 4)

Week 8: Chapter 11

Interaction and confounding

Week 9: Chapter 12

Categorical variable and
ANCOVA

Week 10: Chapter 13

Categorical variable and

HwS8 (PBO 1 and 3;

ANCOVA cont. Comp3 and 4)
Week 11: NA Mid-term
Week 12: Chapter 14 Diagnostics

Week 13: Chapter 16

Model selection

Week 14: Chapter 15

Polynomial regression

Practice for final (PBO 1
to 5; Comp3 and 4)

Week 15: NA

No classes (Thanksgiving)

Week 16: Aside

Weighted LSE

Instructional Methods

Class meetings will be a combination of lecture, class discussion, and active participation.
Computer-generated presentations will be used in the lecture portion of this course. Prior to
each lecture, the student is encouraged to complete the recommended readings and actively
participate in class discussions. In this way, it is hoped that the learner will be better prepared to
successfully accomplish the learning objective of each lecture experience.

Grading Scheme:
Homework: 34%
Midterm: 33%
Final Exam: 33%

Grading Scale:

A 90 - 100%
B 80 - 89%
C 70 - 79%
D 60 - 69%
F 0-59%

Homework: Homework assignments are to be handed in by the end of the lecture the day it is
due, unless otherwise announced in class. Late homework will not be accepted unless
advanced permission was given by the instructor under extraordinary circumstances (e.g., serious
illness/accident, death in the family, etc.).
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Please describe and justify your answers with detailed reasoning, an answer with merely a final
number receives no credit even it is correct. If SAS or R is used, please attach the commented
code at the end of the homework, which I should be able to run and reproduce your results.

You may work together or individually on these assignments, however each student must submit
his/her own assignment and state with whom he/she worked, if applicable. What does ‘working
together’ mean? You are welcome to solve problems and discuss explanations in groups,
however it is not acceptable to submit assignments with identical wordings and explanations. I
will cheerfully address any homework questions during office hours. Emailing me about
homework questions is not referred, but if you do, please allow me one business day to respond.

Ml
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Texting and Use of Cell Phones (and Other Technologies)

Please do not text in class or use your cell phone during class! Texting during class (or in a
meeting) is disruptive. My preference is that you put cell phones away during class meetings so
they are not a source of temptation. Offenders will be asked to leave.
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