MAT 222: Probability & Statistics II
MO002 — Fall 2019

Instructor Information

Name: Caleb McWhorter

Office: Carnegie 400D

Email: cgmcwhor@syr.edu

Office Hours: TR 3:30 pm — 4:30 pm

Course Supervisor: Dr. Jianxuan Liu

Course Webpage: http://coffeeintotheorems.com

Class Information

Dates: August 27 — December 5
Time: TR 2:00 pm — 3:20 pm
Classroom: Carnegie 115

Course Description

This is the second course in the Probability and Statistics sequence, MAT 221 — 222, designed for
various academic majors. The primary objectives of the course are to understand basic concepts
of statistical inference, and to learn commonly used statistical methods of inference. The course
will cover concepts of estimation and hypothesis testing, inferences involving two populations, Chi-
square tests, regression analysis, and analysis of variance (ANOVA). Furthermore, the course will
emphasize statistical reasoning and data analysis using statistical software. Prerequisites: MAT 221.

Course Objectives
After this course, you should be able to. ..
e apply statistical tests to make inferences about real-world datasets.

e state the strengths and weaknesses of various statistical tests, and state when they can be
applied.

e use Minitab (or Excel) to perform statistical analyses.
e state how Statistics can be used/abused in real-world situations.

e write-up statistical analyses and visualize datasets for the statistically illiterate.

Textbook, Calculators, & Software

Textbook: Introduction to the Practice of Statistics, 9th edition, Moore, McCabe, and Craig. ISBN:
9781319013387. The course will cover Chapters 6 through Chapter 13. The books companion site
for later chapters can be found at https://www.macmillanlearning.com/catalog/studentresources/
ips9e.
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Calculator: You will need a calculator to do the computations that will arise throughout the course.
No specific calculator is required; however, a graphing calculator (especially those with statistical
capabilities) are highly recommended, e.g. a TI 83 or TI 84 or its equivalent. Note that Carnegie
Library offers calculators for 3 hour loan, if you have a valid SU ID.

Software: Excel and Minitab will be used for statistical computations throughout the course. How-
ever, you will not be required to own a copy of either; both Excel and Minitab can be found
on almost any campus computer. Minitab offers a free 30-day trial, which will be useful when
writing your project paper. However, it is advised that you do not take advantage of this until
late-October/beginning November so that the trial does not expire while you are still working on
the paper. Other statistical software (such as SAS, SPSS, STATA, R) that a student is familiar with
may be used; however, instructor support may be limited in this case. The software used must be a
recognized statistical software. The project must be completed in Minitab.

Phone and Device Policies

Following the Mathematics Department guidelines, all electronic devices should be turned off and
put away during class. Use of such devices can result in dismissal from class. If there is an issue
which requires you to need a phone in class, discuss this with your instructor.

Class Attendance and Participation

It is essential to your success in this course that you attend each lecture and participate in the dis-
cussions. Therefore, you are expected to attend each lecture and to show up on time. Should you
need to miss a class for any reason, you are to contact the instructor in a timely manner. Reasons
for missing lecture must be documentable and presented, if requested. You are responsible for any
material covered, any work assigned, or any course changes made during the lecture. Do not expect
the instructor to provide notes from any class that you might miss. More than three unexcused ab-
sences from lectures could result in receiving an ‘F’ in the course. Furthermore, excessive lateness
will also count as an absence. If you are dismissed from lecture due to problems during the lecture,
e.g. disruptive behavior or unauthorized cell phone use, then this dismissal will be recorded as an
absence.

Syracuse University’s Attendance Policy including Verification of Medical Condition: Attendance in
classes is expected in all courses at Syracuse University. It is a federal requirement that students
who do not attend or cease to attend a class to be reported at the time of determination by the
faculty that the student never attended or stopped attending the class. Faculty use Early-Semester
Progress Reports and Mid-Semester Progress Reports in Orange SUccess to alert the Registrar and
Financial Aid Office. For more information, visit this link. Excuses for class absences for medical
reasons will be given only if such absences are advised by a health care provider at the Health
Center, based on clinical findings and prescribed treatment recommendations. Excused notes will
not be given solely to confirm a visit to the Health Center; Health Services does not issue excuse
notes for medical absences. Students may contact the Office of Student Assistance in cases where
they are absent from class for an extended period of time (48 hours or more) due to illness or other
medical condition. The Office of Student Assistance will utilize Orange SUccess to send absence
notifications to faculty. For illnesses lasting less than 48 hours, the student should discuss academic
arrangements with their faculty. For complete details on excuse notes, visit this website.
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Homework & Labs

The only way to learn Mathematics is to do Mathematics! It is essential for students to complete
all of the homework assignments and labs. The purpose of homeworks will for you to practice the
statistical concepts covered in class. The purpose of labs is to practice using course concepts as
they would be used in the ‘real-world’, using statistical software. There may be some problems
that will be written and submitted. Completing all the homework problems and labs is the best
way to practice and prepare for quizzes and exams. Homework is especially important in MAT 222
because, unlike MAT 221, there is no recitation. Thus, this is your only time to practice and engage
in the concepts.

Many of the homework assignments will be completed using WebWork. To login, visit the follow-
ing link. The username will be your NetID in lower case letters, and your initial password is set to
be your 9-digit SUID number. Even if you have used WebWork before in a different course, your
password has been reset to your 9-digit SUID number. After your first login, you should change this
password.

If you need or desire an extension on any homework or lab for any reason, contact your instruc-
tor in a timely fashion, as permitted by the need. There is no guarantee that you will receive an
extension on any assignment, so plan your schedule carefully. Finally, you are encouraged to work
with others on homeworks. Mathematics is a social activity! However, do not simply use others to
do your work but rather use others to help work through and engage in the concepts. If you work
with others on written homeworks or labs, indicate on your assignment with whom you worked.
Plagiarism is unacceptable and will result in a zero grade for all persons involved, and will result in
serious academic repercussions.

Quizzes

There will be short daily quizzes. This a chance for you to see if you are following the course
material. Start preparing for quizzes before they arrive! No make-up quizzes will be given. For a
missed quiz with a valid excuse (documented by a note from a doctor or the Dean’s Office), the
quiz will be dropped from the grading. Quizzes will be closed book and closed notes. Relevant
parts of formulae cards and statistical tables will be provided. Calculators cannot be shared, and
calculators on cell phones may not be used. Other than a calculator, no other technology may be
used on quizzes.

Exams

There are two exams and a final exam. You are expected to be present, seated, and ready to take
the exam before the exam begins. The exams are schedule for the week of 10/01, 11/05, and on
12/10. You are not permitted to use any outside materials, resources, or electronic devices (includ-
ing but not limited to mobile phones, smartwatches, etc., but not including a calculator) on the
exams. Any violation of this policy is a violation of the university’s Academic Integrity Policy.
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There will be no make-up exams, even in the case of an emergency. A missed exam counts as a zero
unless a valid excuse from a physician or the Dean’s Office is presented to your instructor. With an
acceptable written excuse, a missed exam score will be replaced with the percentage earned on the
corresponding subsection of the final exam.

The final exam is comprehensive and will be given during a two-hour block on Wednesday De-
cember 11, 2019 between 8:00 a.m. — 2:30 p.m.. The exact time and location will be announced
later in the semester. The final exam will only be given at the announced time. There will be no
exceptions, so do not make plans to leave campus before 2.30 p.m. on Wednesday December 11, 2019.
If a student has a conflict with another final exam, the student must contact their instructor at least
two weeks in advance in order to have it resolved.

Project

There will be a data analysis project assigned in this course. The objective of the project is to in-
vestigate a problem of interest using statistical methods and software learned in the course. You
will be required to analyze the data using Minitab, and write a report on your analysis. The project
will be the ultimate test of your mastery of the course material and your ability to communicate
mathematics.

You should begin this project early! Do not wait until the end of the semester to begin your analyses
and writing. Details on the requirements and grading rubric for the project will be given out dur-
ing the semester. Be aware that all university policies regarding academic integrity and plagiarism
apply to this project. Citations will be especially important. Should you need help with any writing
aspects, see the “Mathematics & Writing Help” portion of the syllabus.

Grading

The course grade is determined by the following components:

Exam 1 22.5%
Exam 2 22.5%
Homework 10%
Quizzes 5%
Project 10%

Final Exam 30%

Grade Scale

Final grades will be assigned according to the following scale:

A 93-100 | C+ || 77-79
A- 90-92 | C 73 -76
B+ || 87-89 | C- || 70-72
B 83-86 | D 60 — 69
B- 80-82 | F 0-59

40f 10



Mathematics & Writing Help

Be proactive about your success in the course! If you need help, there are many resources avail-
able to help you. Your first primary contact for help is the instructor. If you are struggling, at-
tend office hours or send an email. Do not wait to bring issues, course related or otherwise,
to the attention of the instructor. If you cannot attend office hours, send an email to the in-
structor to try to make other arrangements. You may also find help at the Calculus Help Cen-
ter: http://math.syr.edu/undergraduate/math-help.html. Furthermore, the Center for Learning
and Student Success (CLASS) might offer free group tutoring sessions for MAT 222. They are
located on the Lower Level of Bird Library, see http://class.syr.edu/ or call 315.443.2005. For
projects and reports, the Writing Center can be a valuable resource. Intentional or uninten-
tional, plagiarism (including incorrectly citing sources) violates the Academic Integrity Policy. The
Writing Center is located at 101 Huntington Beard Crouse Hall (HBC). You may drop by Mon-
day through Thursday, 10 a.m. to 2 p.m. or call 315.443.5289. For more information, visit
http://wc.syr.edu/for-undergraduate-students.html and https://syr.mywconline.com/. For the full
range of academic services available to you, visit https://myt.syr.edu/.

Students with Disabilities

Syracuse University values diversity and inclusion; we are committed to a climate of mutual re-
spect and full participation. My goal as your instructor is to create a learning environments that
are useable, equitable, inclusive and welcoming. If there are aspects of the instruction or design of
this course that result in barriers to your inclusion or accurate assessment or achievement, I invite
you to meet with me to discuss additional strategies beyond accommodations that may be helpful
to your success.

If you believe that you need accommodations for a disability, please contact the Office of Dis-
ability Services (ODS) located at 804 University Avenue, third floor or go to the ODS website at
http://disabilityservices.syr.edu/ and click current students tab to register on-line. You may also
call 315.443.4498 to speak to someone regarding specific access needs. ODS is responsible for co-
ordinating disability-related accommodations and will issue Accommodation Letters’ to students as
appropriate. Since accommodations may require early planning and are not provided retroactively,
please contact ODS as soon as possible.

Faith/Tradition Observances Policy

Syracuse University’s religious observances policy, found at http://supolicies.syr.edu/emp ben/
religious_observance.htm, recognizes the diversity of faiths represented in the campus commu-
nity and protects the rights of students, faculty, and staff to observe religious holy days according
to their tradition. Under the policy, students should have an opportunity to make up any exam-
ination, study, or work requirements that may be missed due to a religious observance provided
they notify their instructors no later than the end of the second week of classes for regular session
classes and by the submission deadline for flexibility formatted classes. You should discuss with
your instructor how any missed work is to be made up in a timely fashion; in particular, discuss
the issue with them before the absence. Student deadlines are posted in MySlice under Student
Services/Enrollment/My Religious Observances/Add a Notification.
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Counseling Services

If at any point during the semester, you feel overwhelmed with your class work, feel thoughts
of depression/suicide, experience sexual assault/rape, experience problems with substance abuse
or relationship abuse, or have any other struggles with physical/mental health, please seek help!
The Counseling Center Services at Syracuse University is a resource offering assistance with any
issue you might have - both individually and through group sessions. There is never any shame in
seeking help. If you or someone you know is struggling with any of these issues, speak out! The
Counseling Center Services website can be found at https://ese.syr.edu/bewell/, is located at 200
Walnut Place, Syracuse NY 13244-4350, and can be contacted at 315.443.4715.

If you or someone you know is having issues with gender or sexual identity issues, the LGBT[QIA]+
Center is there to create a safe space for those with marginalized genders and sexualities or those
who might be struggling with these issues. The LGBT[QIA]+ Center website can be found at
http://lgbt.syr.edu/, is located at 750 Ostrom Avenue, Syracuse, NY 13244-4350, and can be con-
tacted at 315.443.3983. Know that my office is a safe space and should you prefer any gender
specific pronoun/name, please be sure to make me aware!

Academic Integrity

Syracuse University’s Academic Integrity Policy reflects the high value that we, as a university com-
munity, place on honesty in academic work. The policy defines our expectations for academic
honesty and holds students accountable for the integrity of all work they submit. Students should
understand that it is their responsibility to learn about course-specific expectations, as well as about
university-wide academic integrity expectations. The university policy governs appropriate citation
and use of sources, the integrity of work submitted in exams and assignments, and the veracity of
signatures on attendance sheets and other verification of participation in class activities. The pol-
icy also prohibits students from submitting the same written work in more than one class without
receiving written authorization in advance from both instructors. Under the policy, students found
in violation are subject to grade sanctions determined by the course instructor and non-grade sanc-
tions determined by the School or College where the course is offered as described in the Violation
and Sanction Classification Rubric. SU students are required to read an online summary of the
university’s academic integrity expectations and provide an electronic signature agreeing to abide
by them twice a year during pre-term check-in on MySlice.

For this course, the academic integrity aspects especially relate to quizzes/exams, as well as in-
dependent work to be done for any labs, projects, and reports. No student is allowed to use any
electronic device, except for a calculator, during any quiz or exam until the quiz or exam is turned
in. Accessing material beyond what is provided on the formula card, tables, and the basic calcula-
tor functionalities during any quiz or exam is a violation of the academic integrity policy. For any
project or reports, standard plagiarism policies apply. Please, review the Syracuse University Li-
braries page on plagiarism: https://researchguides.library.syr.edu/c.php?g=258089&p=1723661.
Note that the university offers writing assistance to students, see the “Mathematics & Writing Help”
section of the syllabus. Additional rules regarding the projects and reports will be given throughout
the semester.

The Violation and Sanction Classification Rubric establishes recommended guidelines for the deter-
mination of grade penalties by faculty and instructors, while also giving them discretion to select
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the grade penalty they believe most suitable, including course failure, regardless of violation level.
Any established violation in this course may result in course failure regardless of violation level.
For more information and the complete policy, see http://class.syr.edu/academic-integrity/policy/.

Turnitin

This class will use the plagiarism detection and prevention system Turnitin. You will have the option
to submit your papers to Turnitin to check that all sources you use have been properly acknowl-
edged and cited before you submit the paper. The instructor will also submit all papers you write
for this class to Turnitin, which compares submitted documents against documents on the Internet
and against student papers submitted to Turnitin at Syracuse University and at other colleges and
universities. Your knowledge of the subject matter of this course and your writing level and style
into account in interpreting the originality report. Keep in mind that all papers you submit for this
class will become part of the https://www.turnitin.com/ reference database solely for the purpose
of detecting plagiarism of such papers.

Orange Alert

Orange Alert, Syracuse University’s crisis notification system, uses text messages, phone, and email
alerts to provide rapid notification and instructions to members of the University community in
the event of a critical incident in progress. Critical incidents could include an individual who is
considered armed and dangerous, a hazardous materials incident, an explosion, or any other event
in which there is an immediate threat of physical harm or death to campus community members.
Orange Alert contact information for students, faculty, and staff is drawn from the MySlice online
information system; please keep your contact information current. In the event of an emergency,
the phone emergency line from on-campus is 711; the phone emergency line from off-campus is
315.443.2224; the phone emergency line from cell phone providers ATT/Verizon/Nextel is #78.
For complete details on emergency procedures, visit: http://emergencyguide.syr.edu/.

Use of Student Work

In compliance with the federal Family Educational Rights and Privacy Act, registration in this class
is understood as permission for assignments prepared for this class to be used anonymously in the
future for educational purposes.

Email Policy

Syracuse University has established email as a primary vehicle for official communication with
students, faculty, and staff. All email communication in this course should be done using your
@syr.edu email account. Due to federal laws, such as FERPA, emails coming from a non-SU email
may not receive a response. Please, title emails with MAT 222: [Email Issue], where “email issue”
is a summary title of the content of the email. This is to help ensure that your email is noticed and
responded to.
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Important Dates

e Financial Aid/Academic Drop Deadline: 09/16/2019
e Midterm: 10/14/2019
e Academic Withdrawal Deadline: 11/22/2019

e Final Exam: 12/11/2019

Tips for Success

e Be proactive about your success in the course.
e Do not procrastinate! Begin your assignments and studying early!
e Attend every class and recitation.

e Ask questions whether it is during class, recitation, office hours, at the math clinic or via email
to your instructor.

e Form a study group! Working together will help you and others better understand the course
material as you can work through different difficulties and offer each other clarifications on
concepts.

e Do problems! Reading through your notes is not enough. Seek out new problems and work
through them carefully. When you are done, check your answer. If you are wrong, examine
carefully what misunderstanding occurred and how to avoid it in the future. If you were
correct, examine if there was a faster way, check to see if your solution ‘flowed’ and was easy
to read, and think over what concepts/computations were used and what ‘type’ of problem
the exercise was.

e Always check to be sure that you understand when a statistical computation can be used and
possible sources of error or bias in the statistics computed.

e Every time you approach a new concept, carefully think how it could be applied in your own
field of study.

e Carefully check your code when you use any statistical computation device.

Respect Policy

I respect your time:
e [ will come prepared to help you understand the course material and prepare you for quizzes/exams.
e Communication is key: I cannot help you if I do not know what is going on.

e [ am here to help you, this is your time, so let me know what I can do to help you succeed.
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e If there is something that you would like me to do differently, please, let me know. I am happy
to work with you to make class the best it can be.

Respect my time:

e Be on time to class.

e Pay attention when I am talking to you.

e Come to class prepared by doing the work and going to office hours when you need help.
Respect each other:

¢ Do not be disruptive. If you need to take a call or text someone, take it outside.

e Work with each other to find solutions. You learn more by helping each other.

e Allow one another to make mistakes. This is an important part of the learning process.

e Use respectful language when talking with one another.

Tentative Schedule

The following is a tentative schedule for the course.

Week of... | Sections Week of. .. | Sections

08/27 6.1,6.2,6.3 10/22 10.1, 10.2

09/03 6.4,7.1 10/29 11.1,11.2

09/10 7.1,7.2 11/05 Review, Exam 2
09/17 7.3, 8.1 11/12 12.1,12.2

09/24 8.1,8.2 11/19 Thanksgiving Break
10/01 Review, Exam 1 || 11/26 13.1,13.2

10/08 9.1,9.2 12/03 13.1,13.2

10/15 9.2,10.1, 10.2 12/10 Final Exam
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Suggested Homework Problems

These are suggested exercises you try from the textbook. Exercises which are starred are recom-
mended to be done with Excel, Minitab, or any other statistical program.

Section 6.1 | 6.12, 6.13, 6.20, 6.30, 6.33, 6.36
Chapter 6 | Section 6.2 | 6.52, 6.53, 6.54, 6.58, 6.59, 6.72, 6.74, 6.83-6.89
Section 6.4 | 6.118, 6.119, 6.121
Chapter 7 Sect?on 7.1 | 7.15, 7.18, 7.20-7.22, 7.25*%, 7.27*, 7.30, 7.32*, 7.34, 7.38%, 7.41*
Section 7.2 | 7.58, 7.60%, 7.67*%, 7.68, 7.78, 7.79*, 7.80*, 7.83
Chapter 8 Section 8.1 | 8.17, 8.18, 8.19, 8.20, 8.32, 8.33, 8.42, 8.44
Section 8.2 | 8.58, 8.60, 8.62, 8.63, 8.64-8.66, 8.70
Chapter 9 9.15,9.17,9.19, 9.21, 9.28, 9.33, 9.34, 9.44, 9.48, 9.49, 9.52, 9.55
Chapter 10 10.10%, 10.12%, 10.14*, 10.16*, 10.18*, 10.19*, 10.20*, 10.29, 10.31, 10.32,
10.33, 10.37*, 10.43*, 10.45*, 10.46*, 10.48*, 10.52*, 10.61*
Chapter 11 11.8,11.10,11.18*,11.27*,11.28*, 11.29*, 11.30*, 11.35%, 11.36%,
11.38%, 11.42%, 11.47*
12.11,12.14, 12.15, 12.16, 12.17, 12.19, 12.23, 12.24, 12.26, 12.35,
Chapter 12 12.36%,12.37, 12.39, 12.40, 12.45, 12.46, 12.51*, 12.52*, 12.58,
12.64*, 12.72*, 12.75*
13.6, 13.7, 13.8, 13.9, 13.10, 13.11%, 13.13, 13.22*, 13.23*%, 13.24, 13.40*,
Chapter 13

13.41%,13.42%, 13.43%, 13.44*, 13.47*, 13.56", 13.58*
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