Department of Mathematics
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MATH 335: Probability

Fall 2020
Instructor:  
Jeffrey Liebner


Pardee Hall 232

610-330-5910
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Class Time:
MWF 11:00-11:50 am 
Office Hours:
TBD
Text:
Hogg, R., Tanis, E., and Zimmermann, D. (2015) Probability and Statistical Inference, Ninth Edition, Pearson.

Overview/Objectives:

This course will develop basic probability theory including the axioms, random variables, expected value, the law of large numbers and the central limit theorem.  In addition, other topics will include distribution functions and generating functions.  This course will set the groundwork for the application of statistical methods to data.

Intended Student Learning Outcomes

At the conclusion of this class, students will be able to:

· Apply the basic axioms of probability to real life situations.
· Identify various probability distributions and be able to appropriately use these to perform probability calculations.
· Use set theory and calculus to mathematically derive and prove relevant probability formulas.

· Perform simulation studies to assess the probabilistic nature of different situations.

Prerequisites:

Students are expected to have successfully completed MATH 263 (Calculus III).

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.

1.  If you are unable to attend the class virtually due to circumstances such as time zone differences or technology issues, please notify me immediately.  Classes will be recorded and posted on Moodle to help address these issues.  Note that while other materials such as assignments and assessments may be shared, any recordings of the class are for class purposes only and may not be shared outside of the class.

2.  To encourage a productive class session, my aim is to have all students who have the opportunity to attend virtually through Zoom to do so.  As part of the effort to make this environment as fruitful as possible, I ask that all students have the cameras on their computers turned on and their microphones unmuted (within reason).  Open class discussion and community building are beneficial to the learning goals of this class, and I hope these guidelines will encourage this behavior.
Traditionally, I would also include the statement, “Unexcused absences will have an adverse effect on your grade.”  While the concept of an “unexcused absence” is different given the setup, not being able to participate during the class itself in terms of asking live questions can create unfortunate barriers to the learning process.  

While I will be as flexible as necessary to accommodate different circumstances, I encourage the class to join me every class day to make this a productive 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 including course recordings.  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 all students prior to class.  If you do not receive an e-mail, expect class to be in session. As I am originally from Buffalo, never assume that snow is a reason for class cancellation.  (This last point makes less sense this semester, but still.)
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:

In compliance with Lafayette College policy and equal access laws, I am available to discuss appropriate academic accommodations that you may require as a student with a disability. Requests for academic accommodations need to be made during the first two weeks of the semester, except for unusual circumstances, so arrangements can be made. Students must register with the Office of the Dean of the College for disability verification and for determination of reasonable academic accommodations.
Note that to be eligible for appropriate accommodations, you must provide me with the appropriate form from the Academic Resource Hub (formerly ATTIC) 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.

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 project involving computer simulation.  Additional information regarding the project will be provided at a later time.

Exams:
There will be two take-home in-semester exams, a take-home quiz, and a final take-home 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.  For the purposes of these take-home assessments, I am permitting individuals to collaborate with up to one other student on the take-home exams and quiz, including the final.  However, students are not permitted to collaborate with the same student on more than one of these take-home assessments.  Students are reminded about the college policy on academic honesty as stated in the student handbook and can be found at https://conduct.lafayette.edu/student-handbook/student-code-of-conduct/
Grading:


Grades will be based on the following breakdown:



Assigned Homework:


15%






Course Project:


15%



In-semester Exams (2 at 20%):
40%



Take Home Quiz:


10%



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, which again can be found in the student handbook at https://conduct.lafayette.edu/student-handbook/student-code-of-conduct/.  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. 
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
Date     Lecture #     HW#     Assigned Section                          Topic___________

8/17
1

Devore and Berk
Introduction

8/19
2

1.1
Set theory

8/21
3
0
1.1
Probability axioms

8/24
4

1.2
Counting methods

8/26
5

1.2
More counting methods

8/28
6
1
1.3
Conditional probability


8/31
7

1.4
Independence
9/2
8

1.5
Bayes’ Theorem
9/4
9
2

Computer Lab

9/7
10

2.1
Random variables and discrete 






distributions

9/9
11

2.2
Expected value

9/11
12
3
2.3
Variance and properties of mean






and variance
9/14
13

2.3
Moments and MGFs

9/16
14

2.4
Bernoulli/Binomial distribution

9/18
15
Exam 1
2.6
Poisson distribution

9/21
16

2.5
Hypergeometric and negative





binomial distribution

9/23
17

2.4-2.6
Special discrete distributions
9/25
18
4

Computer Lab
9/28
19

3.1
Continuous distributions
9/30
20

3.3
Normal distribution
10/2
21
5
3.3
More normal distribution
10/5
22

3.2
Gamma family
10/7
23

3.2, 3.4
More continuous distributions
10/9
24
6
4.1, 4.4
Multivariate distributions

10/12
25

4.2
Covariance and correlation
10/14
26

4.1, 4.4
Marginal distributions
10/16
27
7

Computer Lab

10/19
28

4.3
Conditional distributions

10/21
29

4.3
More conditional distributions

10/23
30
Exam 2
4.5
Bivariate normal distribution

10/26
31

5.3
More multivariate distributions 

10/28
32

5.3
More multivariate distributions 

10/30
33
8
5.1
Transformation of variables 

11/2
34

5.2
More transformation of variables 
11/4
35

5.4
Using the MGF 
11/6
36
9
5.8
Chebyshev and the law of large 






numbers

11/9
37

5.6
Central Limit Theorem

11/11
38

5.6
More central limit theorem
11/13
39
Quiz due

Computer Lab


11/16
40


Extra topic

11/18
41


Extra topic

11/20
42
10

Final review
