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1 Overview

1.1 Description

BSTA 101 Population Health Data Science 2, 3 credits.

Prerequisites: BSTA 001.

Maximum likelihood inference; simple and multiple linear regression; founda-
tions of generalized linear models; regression models for binary data; regression
models for count data; quasi-likelihood methods; extensions of generalized linear
models.
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1.2 Course Goals

Students who successfully complete this course will be able to formulate, fit,
select, assess, and interpret a variety of important regression models.

1.3 Methods of Instruction and Work Expectations

Class meetings will comprise lecture and discussion. Students are expected
to attend class, participate in class discussions, and complete all homework
assignments, exams, and the capstone project. Students are also expected to
complete reading assignments.

For each hour we spend in class, you should be prepared to spend at least
three hours outside of class studying for this course. Since we meet for 2.5 hours
each week, you should spend at least 7.5 hours working on your own. Note that
this is merely a heuristic; studying for 7.5 hours each week will not guarantee
your success in this course (but consistently studying for less than 7.5 hours a
week may very well guarantee failure).

1.4 Text and Materials

Lecture notes and other materials will be available on the course website. There
is no required text. You may find useful one or more of the books listed at
the end of this syllabus: Wasserman (2003); Vittinghoff et al. (2012); Faraway
(2016).

1.5 Computing

We will use the R statistical computing environment for all computation in this
course. Bachelor of Science students will be required to learn R, and to use R
for the laboratory exercises. Although Bachelor of Arts students will not be
required to do computing, BA students are strongly encouraged to enroll in the
lab course, BSTA 103.

Data science is inherently (mathematical and) computational, and so we
encourage all students to take the lab course for the same reason that lab courses
are suggested (usually required) for chemistry and physics students. This is also
in keeping with Lehigh’s commitment to experiential learning: you can properly
learn data science only by doing data science.

1.6 Tentative Outline/Schedule

1. Introduction

2. The Method of Maximum Likelihood

3. Simple Linear Regression

4. Multiple Linear Regression
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5. Foundations of Generalized Linear Models

6. Models for Binary Data

7. Models for Count Data

8. Quasi-Likelihood Methods

9. Extensions of Generalized Linear Models

2 Assessment

2.1 Homework Assignments

There will be several homework assignments during the semester. Students are
encouraged to discuss the homework problems with one another. However, each
student is expected to write his/her submission independently.

Should you use R to solve one or more of the homework problems, hand in
only relevant computer output. Note that submitted code should generally be
commented and placed in an appendix.

You will have two weeks to complete each assignment. Late homework will
not be accepted without prior approval from the instructor.

2.2 Exams

There will be a midterm exam and a comprehensive final exam.

2.3 Capstone Project

There will be a final project and presentation. Details will be provided in
September.

2.4 Grading

Homework will be worth 40% of the semester grade, each exam 20%, and the
project 20%. Each student’s percentage grade will be converted to a letter grade
according to the following table.

B+ [87, 90) C+ [77, 80) D+ [67, 70)
A [93, 100] B [83, 87) C [73, 77) D [63, 67) F [0, 60)
A− [90, 93) B− [80, 83) C− [70, 73) D− [60, 63)
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3 Policies

3.1 Classroom Decorum

Behaviors that disrupt other students’ learning are unacceptable and will not
be tolerated. Examples include habitually arriving late for class, cell phone use,
reading non-course materials, and having side conversations during class.

3.2 Academic Integrity

All University policies regarding academic integrity apply to this course. Aca-
demic dishonesty includes, but is not limited to, cheating, plagiarizing, fabri-
cating of information or citations, facilitating acts of academic dishonesty by
others, having unauthorized possession of examinations, submitting work of
another person or work previously used without informing the instructor, or
tampering with the academic work of other students. All exam answers must
be your own, and you must not provide any assistance to other students during
exams.

Should you be found guilty of academic dishonesty in this course, I will
recommend that you receive an F for the semester.

3.3 Equity

Lehigh University endorses The Principles of Our Equitable Community
(http://www.lehigh.edu/diversity). We expect each member of this class
to acknowledge and practice these Principles. Respect for each other and for
differing viewpoints is a vital component of the learning environment inside and
outside the classroom.

3.4 Disability Services

Lehigh University is committed to maintaining an equitable and inclusive com-
munity and welcomes students with disabilities into all of the University’s ed-
ucational programs. In order to receive consideration for reasonable accom-
modations, a student with a disability must contact Disability Support Ser-
vices (DSS), provide documentation, and participate in an interactive review
process. If the documentation supports a request for reasonable accommo-
dations, DSS will provide students with a Letter of Accommodations. Stu-
dents who are approved for accommodations at Lehigh should share this let-
ter and discuss their accommodations and learning needs with instructors as
early in the semester as possible. For more information or to request services,
please contact Disability Support Services in person in Williams Hall, Suite
301, via phone at 610-758-4152, via email at indss@lehigh.edu, or online at
http://studentaffairs.lehigh.edu/disabilities.
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3.5 Harassment and Non-Discrimination

Lehigh University upholds The Principles of Our Equitable Community and
is committed to providing an educational, working, co-curricular, social, and
living environment for all students, staff, faculty, trustees, contract workers, and
visitors that is free from harassment and discrimination on the basis of age, color,
disability, gender identity or expression, genetic information, marital or familial
status, national or ethnic origin, race, religion, sex, sexual orientation, or veteran
status. Such harassment or discrimination is unacceptable behavior and will
not be tolerated. The University strongly encourages (and, depending upon the
circumstances, may require) students, faculty, staff, or visitors who experience
or witness harassment or discrimination, or have information about harassment
or discrimination in University programs or activities, to immediately report
such conduct.

If you have questions about Lehigh’s Policy on Harassment and Non-Discrimination
or need to report harassment or discrimination, contact the Equal Opportunity
Compliance Coordinator (Alumni Memorial Building, 610-758-3535, eocc@lehigh.edu).
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