Department of Mathematics

Lafayette College

MATH 287: Introduction to Data Modeling
Fall 2021
Instructor:  
Jeffrey Liebner


Pardee Hall 232

610-330-5910


liebnerj@lafayette.edu
Class Time:
TTh 9:30-10:45 am
Office Hours:
MF 2-4 pm; TTh 2:30-4 pm
Text:
Cannon, A. R. et al (2019). STAT2: Modeling with Regression and ANOVA, Second Edition, Macmillan Learning.
Overview/Objectives:

This course will examine advanced methods for analyzing data. Topics will include experimental design concepts, one- and two-way ANOVA (and interaction), multiple regression and ANCOVA, analysis of categorical outcomes (including logistic regression), and power. Time permitting, additional topics may be covered. The course emphasizes the correct application and interpretation of these methods, including assessment of underlying assumptions.
Learning Outcomes: 

By the end of this course, you should be able to:

1.  understand the basic statistical principles behind experimental design.


2.  design an experiment that meets the basic principles and critique other experimental designs for both positive and negative aspects of their design.


3.  understand and correctly apply the concepts behind simple and multiple linear regression, correlation, and logistic regression.


4.  understand and correctly apply the concepts behind analysis of variance


5.  independently develop and build regression models for use in analyzing datasets.


6.  use software to perform exploratory data analysis, build appropriate models, and assess the validity of said models


7.  clearly communicate both orally and in writing the results of a statistical analysis
Prerequisite: 
Some form of college-level statistics.  This could be AP Statistics, Math 186, Math 286, Math 336, Psyc 120, or an equivalent class.
Attendance:
Participation in this class is an essential part of the learning environment.  Traditionally, this section would include the statement, “Attendance for class is mandatory.”  However, given the unique circumstances of this semester, it is understandable that some individuals may be unable to attend classes “in person.”  Therefore, I am providing the following guidelines for making this semester as productive and beneficial to you as a class.

If you suspect you have COVID-19 and are seeking a Dean’s Excuse, please follow these steps.  First contact Bailey Health Center for consultation and COVID-19 testing. If a positive test result is received, you must follow the College’s protocols for clearance. If symptoms are significant enough to interfere with remote learning/engagement with classes, Bailey Health Center will submit a Dean’s Excuse confirmation to the Office of Advising, who will process the Dean’s Excuse.

If through Bailey Health Center’s protocols, you are not cleared to attend in-person classes for a period of time, I will be informed of this status through the Office of Advising. You must not return to class until medically cleared to do so. I will also be notified when you are cleared to return to in-person classes. Please note that Bailey Health Center or the Dean’s Office will not disclose to me your specific medical information; they will not specify to me if you have to “isolate” due to a positive COVID-19 test, or “quarantine” due to possible exposure. They will only specify if you are “not cleared” or “cleared” to attend in-person classes. Additionally, please email me so that together we can make a plan to help you keep up with the course until you are cleared to return to in-person instruction.
In the event that students are quarantined, I plan to use Zoom to record classes for the benefit of those who have not been permitted to return to class.  If the college is required at some point to prohibit in-person instruction, we will shift to using Zoom for the daily lectures.  Note that the Zoom experience is often inferior to the in-class experience.
Course Information:

The Moodle system will be used to maintain course information.  Students should check here for assignments, course handouts, and other course related materials.  A special note regarding Moodle privacy, via the Moodle homepage:

Moodle contains student information that is protected by the Family Educational Right to Privacy Act (FERPA).  Disclosure to unauthorized parties violates federal privacy laws.  Courses using Moodle will make student information visible to other students in this class.  Please remember that this information is protected by these federal privacy laws and must not be shared with anyone outside the class.  Questions can be referred to the Registrar's Office.

Class Cancellations:

Lafayette College almost never cancels daytime classes.  In the event that an unexpected problem requires that a class be cancelled, I will send an e-mail to the entire class notifying you of the situation.  If you do not receive an e-mail, assume that class is in session.  As I am originally from Buffalo, never assume that snow is a reason for class cancellation.

Incompletes:

An incomplete will only be given if the majority of the work in the course is completed and an emergency situation exists that prevents the student from completing the course by the time of the final examination.  Please notify me immediately if such an event occurs so that we may make arrangements.
Special Needs:

Lafayette is committed to providing support and reasonable accommodations for students with disabilities who self-identify with Accessibility Services. Students requesting accommodations to alleviate the impact of their disability should register their needs as soon as possible with the Accessibility Services Office, which is housed in the Academic Resource Hub (resourcehub@lafayette.edu). Once registered, students should request their accommodation letters to provide notification of their needs to their professors, on a semester-by-semester basis. If you have questions or concerns pertaining specifically to your accommodations within this course, please contact me to discuss them.

Eligibility for, and provision of accommodations may be influenced by the changes to the academic environment that are necessitated by the COVID-19 pandemic. If you are in need of accommodations, or adjustments to your accommodation plan, it is your responsibility to contact Accessibility Services immediately to discuss your needs. 
Note that to be eligible for appropriate accommodations, you must provide me with the appropriate form from the Academic Resource Hub prior to any class event which would require these accommodations.

Homework Assignments:
Homework will be assigned on a weekly basis to be submitted for grading.  Homework must be submitted on time to receive full credit.  Assignments submitted after the due date will not be graded.  Students may discuss the assignment with others in the class, but the submitted material must be each student’s own work.  Failure to abide by these standards will result in disciplinary measures being taken.

Exams:
There will be two in-semester exams and a final exam scheduled at the end of the course.  Exams will include material covered in lecture, assigned readings, and assigned homework.  These exams will be due in place of the traditional weekly assignment.  All of these exams will have a take-home component as well as an in-class group component.  Both parts will involve the use of computer software.  In the event of an excused absence from an exam, the exam will be made-up within a week of the student’s return to class.  Unexcused absences will receive a score of zero for the exam.
Course Project:
Probability and statistics are not only a study of mathematics, but an exercise in communicating mathematical results to others.  Thus, in addition to the weekly homework assignments, there will be a course group project involving analysis of a real-world dataset.  Additional information regarding the project will be provided at a later time.

Grading:


Grades will be based on the following breakdown:



Assigned Homework:


20%






Course Project:


20%



Exams (2 at 20%):


40%



Final Exam:



20%

Students can expect that the following grade distribution will be roughly followed when assigning final grades: A: 90-100%, B: 80-90%, C: 70-80%, D: 60-70%, F: below 60%.  Pluses and minuses will be distributed within each range.

Academic Honesty:

You are reminded of the college policy on Intellectual Honesty, as stated in the Student Code of Conduct, found in the Student Handbook.  

To maintain the scholarly standards of the College and, equally important, the personal ethical standards of our students, it is essential that written assignments be a student’s own work, just as is expected in examinations and class participation. A student who commits academic dishonesty is subject to a range of penalties, including suspension or expulsion. Finally, the underlying principle is one of intellectual honesty. If a person is to have self-respect and the respect of others, all work must be his/her own.
Any case of academic dishonesty will be brought to the attention of the dean.  If there are any questions on this matter please speak with me. 

Federal Compliance
The student work in this course is in full compliance with the federal definition of a four credit hour course. Please see the Lafayette College Compliance webpage (http://registrar.lafayette.edu/files/2012/07/Federal-Credit-Hour-Policy-Web-Statement.doc) for the full policy and practice statement.
Course Outline
Week 1:  Introduction to the course and working with R

Week 2:  Exploratory Data Analysis in R

Week 3:  Simple linear regression - Chapter 1

Week 4:  Inference for simple linear regression - Chapter 2

Week 5:  Multiple linear regression - Chapter 3

Week 6:  Additional topics in regression - Chapter 4 and Test 1
Week 7:  Logistic regression - Chapter 9

Week 8:  Multiple logistic regression - Chapter 10 

Week 9:  Additional topics in logistic regression - Chapter 11 

Week 10:  Overview of ANOVA - Chapter 5

Week 11:  Two way ANOVA - Chapter 6 and Test 2

Week 12:  ANOVA with interaction - Chapter 7

Week 13:  Additional topics in ANOVA - Chapter 8

Week 14:  Additional applications as time permits (nonparametric regression)
Course Outline
Date     Lecture #     HW#     Assigned Section                          Topic___________

8/31
1

1.1-1.3
Introduction
9/2
2

Handout
Group Discussion: What is 





Statistics?/ What is Data Science?
9/7
3

2.1-2.4
Data, Variables, Graphical 





summaries
9/9
4
1
2.4, Handout
More graphical summaries; 





Discussion: COVID in the media
9/14
5

2.5-2.6
Numerical summaries of data

9/16
6
2
3.1-3.2, Handout
Scatterplots; Group Discussion: 




Honesty and Ethics with Data

9/21
7

3.2-3.3
Regression and correlation

9/23
8
3
3.4-3.5; Handouts
Regression; Group Discussion
9/28
9

Lab 1
Introduction to R

9/30
10
Test 1
Lab 2
Numerical summaries of data

10/5
11

Lab 3
Graphical summaries of data

10/7
12
4
Handouts
Group Discussion
10/12
No class - Fall break


10/14
13
MiniP
5.1, 5.3
Surveys and Simple random 





samples

10/19
14

5.2
Analyzing surveys

10/21
15
5
Handouts
Group Discussion
10/26
16

6.1-6.2
Designing experiments

10/28
17
Test 2
6.3, Handouts
Observational studies; Group 




Discussion
11/2
18

6.4
Interpreting experiments
11/4
19
6
7.1-7.3, Handouts
Intro to probability; Group 




Discussion
11/9
20

7.4
Basic probability rules
11/11
21
7
8.1-8.2, Handouts
Random variables; Group 




Discussion
11/16
22

8.3
Means and variances
11/18
23
8

Experiment Day

11/23
24


Experiment Presentations
11/25 
No class - Thanksgiving

11/30
25

2.7, 8.5-8.7
Normal distribution
12/2
26
Test 3
9.10, Handouts
Central limit theorem; Group 




Discussion
12/7
27

11.1-11.2
Confidence intervals - means
12/9
28
10
13.1-13.2
Hypothesis testing - means; Group 




Discussion

