GEORGE WASHINGTON UNIVERSITY
DEPARTMENT OF STATISTICS

Course Information

STAT 2112.10--Business and Economic Statistics II — Fall 2026 (CRN: 53332)

Lectures: Monday & Wednesday 6:10-7:25pm
Classroom: Bell-104

Instructor: Saeid B. Amini, Ph.D., MBA, JD, LL.M.
Adjunct Professor, Department of Statistics, GWU
Attorney at Law

Offices:

Campus: ROME Hall, Rm 764
Law Office: 730 24th st NW, Suite One, Washington, DC 20037
email: sbajd98wyahoo.com or sbamini@wgwu.edu

Phone No.: 202-965-8887
Office Hours: Monday 4:35-5:35pm, Rome Hall, 7t Floor (Rm.764)

TA: William Arliss
TA E-mail: warliss@gwu.edu
TA Office Hours: TBA

COURSE DESCRIPTION

STAT 2112: Business and Economic Statistics II is the second course in the
business statistics sequence. It builds on the foundational concepts and methods
introduced in prerequisite courses such as STAT 1111.

The course extends the study of applied statistical methods, with particular
emphasis on analysis of variance; regression analysis; chi-square methods for
categorical data; statistical methods for quality improvement; nonparametric
inference; index numbers; time-series analysis; and other techniques commonly
used in business and economics. Students are expected to have a working
knowledge of the material covered in the prerequisite courses.

To ensure a common foundation, the course will begin with a brief review of
Chapters 5 through 8 of the textbook, including sampling distributions,
introductory statistical inference, inference for means and distributions, and
inference for proportions.

The course combines statistical theory with practical data analysis using
statistical software. It is rigorous and fast-paced; students should expect to



devote consistent time throughout the semester to reading, problem-solving,
software-based analysis, and review.

Textbook and Statistical Software.(One Stat. Software is REQUIRED)
Author Title Edition

McClave, Benson, & Sincich Statistics for Business and Economics 12th
Recommended: Student Solution Manual

Software: Statistix ver. 10 (recommended; $45 — https://www.statistix.com/) or
any other Statistics package such as R/Excel/Minitab/SPSS/SAS,..

COURSE CONTENT
The course will begin with a review of selected material from Chapters 6 through
8 and will then cover the following topics in Chapters 9 through 15:

1. Chapter 9: Design of Experiments and Analysis of Variance

2. Chapter 10: Categorical Data Analysis—Inference for Two-Way Tables

3. Chapter 11: Simple Linear Regression

4. Chapter 12: Multiple Regression, Model Building, and Multiple-Regression
Diagnostics

5. Chapter 13: Methods for Quality Improvement and Statistical Process
Control

6. Chapter 14: Time Series—Descriptive Analysis, Models, and Forecasting
7. Chapter 15: Nonparametric Statistics

Note: Chapters 13 through 15 are not included in the assigned textbook. Those
materials have been posted on Blackboard.

Major course topics include analysis of variance, including hypothesis testing
and multiple comparisons of means in completely randomized, randomized
block, and factorial designs; categorical data analysis; simple and multiple
regression; statistical process control; time-series analysis; and nonparametric
methods.

These statistical concepts and methods are widely used to analyze data in
business, economics, the social sciences, and other applied fields. Students are
responsible for all material covered in the assigned readings, class lectures, and
other course materials.

COURSE PREREQUISITE

Successful completion of at least one introductory statistics course—such as
STAT 1051, STAT 1053, STAT 1111, or an equivalent course—is required for
enrollment in STAT 2112.

The first two class meetings, along with an optional Saturday review session, will
provide a focused review of key prerequisite concepts, including types of
variables; descriptive statistics; confidence intervals; p-values and critical values;
null and alternative hypotheses; and standard hypothesis-testing procedures.



LEARNING OUTCOMES:
As a result of completing this course, students will be able to:

1. Apply analysis-of-variance methods to compare more than two population
means.

2. Construct and analyze one-way and two-way contingency tables using
appropriate chi-square methods.

3. Fit, interpret, and assess simple and multiple linear regression models.

4. Apply basic methods for quality improvement and statistical process
control.

5. Describe, analyze, and forecast time-series data using appropriate
methods.

6. Apply and interpret selected nonparametric statistical procedures.

7. Use statistical software to perform analyses involving ANOVA, chi-square
procedures, regression, time-series analysis, and other methods covered in
the course.

STATISTICAL SOFTWARE

Students must learn and use at least one statistical software package during this
course. Acceptable programs include Statistix, SAS, SPSS, Minitab, R, or another
comparable statistical package. By September 30, 2026, each student must
select a software package and notify me of the program that the student
intends to use for the course.

Although SAS is among the most comprehensive and widely used statistical
packages, I will use Statistix for classroom demonstrations and examples
because it is user-friendly, capable, and relatively inexpensive. Statistix is
available through Statistix for approximately $45. I strongly recommend that
students obtain a copy.

Students who are already familiar with, or prefer to use, another statistical
package may do so. SAS and SPSS are available through GW, and R is available
free of charge online.

COURSE HOMEPAGE

The course homepage is available through Blackboard. Please check Blackboard
frequently for announcements and course materials, including lecture notes,
homework assignments, quizzes, project instructions, handouts, and other
important information.

COURSE STRUCTURE AND FORMAT

This course consists of two live, in-person class meetings each week, on
Mondays and Wednesdays. All lectures, quizzes, examinations, optional review
sessions, and office hours will be conducted in person.




Class sessions will combine lectures, problem-solving exercises, statistical-
software demonstrations and applications, and discussion. This is a rigorous and
fast-paced course that covers six major subject areas, each of which could
ordinarily be the focus of a semester-long course. Students should read the
assigned material before class, review posted PowerPoint presentations and other
Blackboard materials, participate actively, and review each lecture promptly after
class.

I may record selected lectures through Echo360 when feasible. Any recordings
are supplementary resources only; they do not replace in-person attendance or
relieve students of responsibility for material covered or announcements made
during class.

All readings, lecture topics, homework assignments, and other course materials
for the semester are identified in this syllabus or posted on Blackboard. Students
are responsible for checking Blackboard regularly, particularly the “Outline”
section, and for keeping up with all assigned work.

ATTENDANCE AND ELECTRONIC DEVICES

Although I will not take formal attendance, regular attendance at all live, in-

person class meetings is strongly recommended and is important for success in
this course. Students who attend class are expected to arrive before the lecture
begins, remain until class ends, and avoid disrupting the learning environment.

Students should complete assigned readings before class, be prepared to
participate in discussion and problem-solving exercises, and remain aware of
changes to assignments, quizzes, and examinations. Absence does not excuse a
student from responsibility for material covered in class or announcements made
in class or on Blackboard.

Laptops, tablets, and cell phones may be used only for taking class notes or for a
specific course-related activity expressly authorized by the instructor. Electronic
devices may not be used for social media, messaging, personal email, browsing,
streaming, gaming, or any other non-course activity.

A student who uses an electronic device for any purpose other than taking class
notes or an authorized course activity may be asked to put the device away or
leave the classroom.

HOMEWORK

Homework problems from the 12th edition of the textbook are assigned for the
entire semester and are listed at the end of this syllabus. Students should work
on the assigned problems after each lecture and submit their responses through
Blackboard within three days after completion of each chapter.




Homework is graded based on completion and good-faith effort—not on whether
every answer is correct. Each assignment will receive one of the following scores:

e 10/10: A good-faith attempt is made to answer all assigned problems.

e 5/10: A partial attempt is submitted, covering 50% or fewer of the
assigned problems.

e 0/10: No submission is made, or fewer than 50% of the assigned problems
are attempted.

Homework must be submitted before the answer key for that chapter is posted.
Answer keys for a completed chapter will generally be posted when we begin the
next chapter. For example, answers to the Chapter 9 homework will be posted
when instruction on Chapter 10 begins. Homework submitted after the answer
key is posted will receive a score of 0/10 for that chapter.

To succeed in this course, students are strongly encouraged to complete all
assigned homework before the deadline. Quiz and examination questions may be
based on assigned homework problems and examples discussed in class.

QUIZZES

Six in-class quizzes will be administered during the semester. Each quiz will
generally cover material from the chapter most recently completed and may
include multiple-choice, short-answer, fill-in-the-blank, and problem-solving
questions. Quizzes will be administered in paper format during the scheduled
class meeting. Students must be present in class to take a quiz. No make-up
quizzes will be offered for missed quizzes, except as required by applicable
University policy or an approved accommodation.

TERM PROJECT OR SIX SIGMA CERTIFICATE
Students must complete one of the following options:

1. An individual term project; or
2. A Six Sigma examination and certificate approved in advance by the
instructor.

Students who are interested in completing the Six Sigma certificate option
instead of the term project must discuss the option with the instructor during
office hours as early as possible in the semester. The instructor must approve
the proposed examination or certificate before the student registers or incurs any
related cost. Additional requirements, documentation, deadlines, and grading
criteria for the certificate option will be provided after approval.

Term Project

The term project is designed to develop practical skills in working with real data,
using statistical software, applying statistical methods, and communicating
findings in writing.



Students must identify or collect a dataset containing at least 80 observations
(subjects, objects, or entities) and at least seven variables. The dataset must
include at least two nominal or categorical variables, at least one ordinal
variable, and at least two continuous numerical variables. Students are
encouraged to collect original data; however, an existing dataset may be used if it
meets the project requirements. Students who need assistance identifying an
appropriate dataset should contact the instructor.

To receive full credit, students must identify their project data no later
than September 30, 2026.

The project must use at least two distinct inferential methods from separate
course chapters. Appropriate combinations may include analysis of variance and
multiple regression; analysis of variance and categorical-data analysis; multiple
regression and time-series analysis; or another combination approved in advance
by the instructor. Chapters 11 and 12 will be treated as one subject area for this
requirement.

The project should include descriptive analyses, such as graphs and summary
statistics, and must also include inferential statistical analyses and hypothesis
testing. Initial data collection and preliminary analysis are due on or before the
midterm examination. The final project report is due one week before the final
examination.

The final submission must include a concise report of approximately five to ten
pages addressing:

1. Data: The source of the data, how it was collected or obtained, the number
of observations, the variables of interest, and each variable’s type (e.g.,
nominal, ordinal, or continuous).

2. Methods: The statistical methods and software used in the analysis.

3. Results: The principal descriptive and inferential results, including
appropriate tables, graphs, and statistical output.

4. Conclusion: The conclusions supported by the analysis, including relevant
limitations.

The term-project or approved Six Sigma certificate option represents 10% of the
final course grade. Both options require consistent effort throughout the
semester and should not be postponed until shortly before the deadline.

EXAMINATIONS
There will be one midterm examination and one cumulative final examination.
Both examinations will be administered in person. Dates may be changed with




reasonable advance notice; students are responsible for monitoring
announcements made in class and posted on Blackboard.

Each examination will consist of two parts:
1. A closed-book section, consisting of multiple-choice, short-answer,
conceptual, and/or computational questions, worth approximately 30% of
the examination grade.

2. A problem-solving section, worth approximately 70% of the examination
grade, for which the instructor will specify permitted materials in advance.

e Midterm Examination: Monday, November 2, 2026, during regular class
hours; covers Chapters 9-12 and designated prerequisite-review material.

o Final Examination: During the University final-examination period,
December 11-17, 2026; cumulative and covers Chapters 9-15.

COMMUNICATION

For the fastest response, please direct course-related emails to me at
sbajd98@yahoo.com or to our TA. In the subject line, include:

e Your full name;

e The course number and section, such as “STAT 2112.10”; and

e A brief description of the issue or question.
For example: “Jane Smith — STAT 2112.10 - Question About Chapter 9
Homework.”

STUDY GROUPS AND ASSISTANCE

Students are strongly encouraged to form study groups of approximately four to
five students to discuss lecture material and work through homework problems.
Students should also take advantage of office hours, available tutoring services,
and meetings with the instructor or teaching assistant when they need help.

Do not wait until the end of the semester to seek assistance. Please contact me
or teaching assistant promptly if you are experiencing academic, personal, or
other circumstances that materially affect your ability to keep up with the
course.

Grading: Your final letter grade will be based on a total score computed as

follows:

Quizzes: 20%
HW 5%
Project: 10%
Midterm: 30%

Final Exam: 35%

Letter Grades of A, A-, B+, B, B-, C+, C, C-, D+, D, D-, and F are possible results
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for the semester grade based on the student’s performance. The major letter
grades are pegged to the following total points out of a possible 100.

Grade Points Needed C 1

A 90+ 90- 100%
B 80 - 89 80- 89%
C 70 - 79 70- 79%
D 60 - 69 60- 69%
F < 60 < 60%

Plus and minus levels will be assigned accordingly between these scores. As a
general rule, students should not anticipate any deviation from this grading
scale. There is no “curve” in the grading scale.

>> HOLIDAYS & BREAKS:

Fall Break: Monday-Tuesday, October 12-13, 2026—no classes.
Thanksgiving Break: Monday-Saturday, November 23-28, 2026—no classes.

SPECIAL REQUESTS FROM YOUR INSTRUCTOR. Please...,

- Bring your textbook to class we need the tables, etc.

- Please bring a calculator and any relevant notes, tables or materials
posted on Blackboard to each class meeting

- Turn off vour cell phones during the class.

- Avoid using your personal computer for anything other than accessing

the course materials.

- Do not engage in conversation with your neighbors while the instructor
teaches.

- Do not disturb the class or your classmates.

- Avoid tardiness. Come to class on time and do not leave before the class
ends.

Incomplete Grade. A grade of Incomplete will only be given to a student who is
passing the course but cannot complete the course due to illness or other well-

documented circumstances beyond his/her control.

University Policy on Religious Holidays:

1. Students should notify faculty during the first week of the semester of their

intention to be absent from class on their day(s) of religious observance;

2. Faculty should extend to these students the courtesy of absence without

penalty on such occasions, including permission to make up examinations;

3. Faculty who intend to observe a religious holiday should arrange at the
beginning of the semester to reschedule missed classes or to make other

provisions for their course-related activities



[NOTE: for other university policies on teaching, see
http:/ /www.gwu.edu/~academic/Teaching/main.htm]|

ACADEMIC INTEGRITY

I personally support the GW Code of Academic Integrity. It states: “Academic
dishonesty is defined as cheating of any kind, including misrepresenting one's own
work, taking credit for the work of others without crediting them and without
appropriate authorization, and the fabrication of information.” For the remainder of
the code, see:

http:/ /www.gwu.edu/~ntegrity/code.html

Al and ChatGPT

The Provost’s Office has guidance regarding the use of Generative Artificial
Intelligence at GW at the following links: Guidelines for Generative Artificial
Intelligence and Additional Guidelines for Generative Artificial

Intelligence. Information on GenerativeAl and teaching can be found on the LAI
website https:/ /library.gwu.edu/generative-ai

Please note: The administrative unit "Student Rights and Responsibilities" has
become "Conflict Education and Student Accountability (CESA)."

SUPPORT FOR STUDENTS OUTSIDE THE CLASSROOM

DISABILITY SUPPORT SERVICES (DSS)

Any student who may need an accommodation based on the potential impact of a
disability should contact the Disability Support Services office at 202-994-8250 in
the Marvin Center, Suite 242, to establish eligibility and to coordinate reasonable
accommodations. For additional information please refer to:
http:/ /gwired.gwu.edu/dss/

UNIVERSITY COUNSELING CENTER (UCC) 202-994-5300
The University Counseling Center (UCC) offers 24/7 assistance and referral to
address students' personal, social, career, and study skills problems. Services for
students include:

- crisis and emergency mental health consultations

- confidential assessment, counseling services (individual and small group), and

referrals
http://gwired.gwu.edu/counsel/CounselingServices/AcademicSupportSe

rvices

CLASSROOM EMERGENCY LOCKDOWN BUTTONS

"All classrooms have been equipped with classroom emergency lockdown buttons. If
the button is pushed, GWorld Card access to the room will be disabled, and GW
Dispatch will be alerted. The door must be manually closed if it is not closed when
the button is pushed. Anyone in the classroom will be able to exit, but no one will
be able to get in."



SECURITY

In the case of an emergency, if at all possible, the class should shelter in place. If
the building that the class is in is affected, follow the evacuation procedures for the
building. After evacuation, seek shelter at a predetermined rendezvous location
such as in front of the buildings, etc.

CREDIT-HOUR AND STUDENT WORK EXPECTATIONS

PLEASE NOTE that in accordance with federal regulation [34 CFR 602.24(f)],
GWU has established Average Minimum amount of direct in class instruction,
and independent, out-of-class, learning expected per week. For example, a 15-
week semester, including exam week, students taking a 3-credit course should
include 2.5 hours of direct instruction (in class) and a minimum of 5 hours of
independent learning or 7.5 hours per week.

GWU Fall 2026 Calendar

First Day of Classes Monday, August 24, 2026

Labor Day (no classes) Monday, September 7, 2026

Fall Break (no classes) Monday - Tuesday, October 12-13, 2026

Thanksgiving Break (no classes) Monday, November 23 - Saturday, November 28, 2026
Last Day of Classes Tuesday, December 8, 2026

Designated Monday Wednesday, December 9, 2026

Make-up/Reading Day Thursday, December 10, 2026

Final Exams Friday, December 11 - Thursday, December 17, 2026
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Class Schedule and Assignments

Date  Day Topic Chapter

8/24 M *Introduction; Review of Chapters 1,2,5&6: sampling distribution
Central limit theorem, computing the probability and critical values
Confidence Interval, Sample Size calculation
(study of single variable) - Introduce Statistix software &
Sampling Distribution simulation software 1,2,5-6

8/26 W  *Test of hypothesis about a population mean, a population variance
Testing of population variances, Type | & Type Il errors
One and two Sided alternatives 7-8

8/31 M  *Introduction to experimental design: elements, Factor, design §9.1  Ch. 9
9/3 W * Complete Randomized design-Single Factor & use of software§ 9.2

9/5 SAT * Optional Review Session: Statistics-1 Prerequisite Material
Time: 11:00 a.m.—1:00 p.m.
Location: To be announced
Attendance is voluntary. The session will review important Statistics |
concepts that will be used throughout STAT 2112.
Pizza, refreshments, and soft drinks will be provided.

9/t M LABOR Day — NO Class
(review Statistics-1 materials on your own)

9/9 W  *Randomized Block Design, § 9.3-9.4

9/14 M  * Factorial Design- two Factors with Interactions, 8§ 9.5

9/16 W  *Factorial Design & Post-Hoc/Multiple Comparisons of means §89.5-5.3

9/21 M * Review of Chapter 9 & Introduction to Categorical Data Analysis, §8 9.1-5, 10.1

9/23 W  *Categorical Data Analysis — Introduction and one-way table Ch. 10
(8810.1-10.2)

9/28¢ M  * Categorical Data Analysis — Two-way Contingency Tables (§810.3-4)

9/30 W  * Categorical Data Analysis — 2x2 Table — Fisher’s Exact Test

10/5 ™M  *Simple Linear Regression Model & fitting a simple regression line Ch. 11

(8811.1-4)



10/7 W *Coefficient of Correlation & determination & Using regression for
Prediction and forecasting (8811.5.11.7)

10/12 M Fall Break (no classes)
Review Chapter 11 on your own

10/14 W *Multiple regression; inference about the regression coefficients (812.1-2) Ch.12

10/19 M *Multiple regression- Coefficient of determination & using multiple
Regression for prediction and forecasting (8812.3-12.4)

10/21 W *Model Building with Multiple Regression and concepts of higher order
Models and use of dummy variables (8§ 12.5-12.7)

10/26 M *Fitting multiple regression models to data that includes both quantitative
and qualitative data and Nested models (§ 12.8-10)

10/28 W  *Residual Analysis, Multicollinearity & parsimonious (88 12.11-12)

10/31 SAT * Optional Midterm Review Session
Time: 11:00 a.m.—1:00 p.m.
Location: To be announced
This review session will be offered only if requested by more than ten students.
It will cover Chapters 9—-12 and selected prerequisite-review material, including
p-values and related concepts. Attendance is voluntary.
Pizza and soft drinks will be
provided.

1172 M MIDTERM EXAM
Chapters 9-12 & Some Review Materials (types of variables, p-value, CV)

11/4 W *Methods for Quality Improvement and process Control (§813.1-13.4) Ch. 13
11/9 M  *Methods for Quality Improvement and process Control (§813.5-13.8)

11/11 W *Time Series Analysis: Descriptive Analysis: Index Numbers Ch.14
Simple, compound, weighted, Indices, CPls (§814.1)

11/16 M *Time Series Analysis: Descriptive Analysis: smoothing techniques
(8814.2)

11/18 W *Time Series Analysis: time series components & Forecasting Techniques
Trends (8814.3-14.4)

11/23 M Thanksgiving Break - No Class
11/25 W Thanksgiving Break - No Class
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(review Chapters 13-14 materials on your own)

11/30 M *Time Series Analysis: Forecasting Techniques for Trend and Seasonality Data
Trends (Holt’s & Winter & SARIMA methods) §§14.5

12/2 W *Time Series Analysis: measuring forecast accuracy and other topics
(8814.6-14.9) & Review of Chapter 14

12/7 M *Non-parametric Statistics (Distribution-free tests): Kruskal-Wallis Ch. 15
Friedman test and Spearman Correlation (8815.5-15.7)

12/9 W  * Designated Monday
*Non-parametric Statistics (Distribution-free tests): Wilcoxon Signed rank and
Two sample Wilcoxon Sum rank tests (§815.3-4),
* Single sample problems: Sign test, Binomial Distribution (8815.1-2)

NOTE — In Chapter 15, | start the lecture from the last section of this chapter and go backward
and cover as much as the topics that we can ---we will definitely cover the following topics for
which you are responsible in the final exam

Kruskal-Wallis test
Friedman test
Spearman Correlation

12/12 SAT *Optional Final Examination Review Session
Time: 1:00-3:00 p.m.
Location: To be announced
This review session will be offered only if requested by at least ten students. It
will cover Chapters 9-15 and will provide an opportunity to review major concepts,
problem-solving methods, and questions in preparation for the cumulative final
examination.

Final Examination: Cumulative; covers Chapters 9-15.
Final Examination Date and Time: To be announced by the University during the final-
examination period.

Suqggested Homework Problems: (for some of the HW problems you may need
to use Computer and statistics software)
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Problems are assigned from 12" Edition (our Textbook)

Chapters 6-8 (review): 6.97, 6.129, 7.26, 7.54, 7.86, 8.11, 8.31, 8.49, 8.62, 8.81, 8.93

Chapter 9: 9.7, 9.16, 9.20, 9.26, 9.28, 9.46, 9.53, 9.56, 9.75, 9.102

Chapter 10: 10.17, 10.18, 10.27, 10.33, 10.40, 10.44

Chapter 11: 11.13, 11.17, 11.34, 11.38, 11.42, 11.46, 11.64, 11.66, 11.89, 11.101

Chapter 12: 12.2,12.11, 12.13, 12.17, 12.29, 12.37, 12.43, 12.53, 12.76, 12.103, 12.106, 12.113,
12.120, 12.135, 12.146, 12.167

Chapter 13: 13.1, 13.4, 13.6, 13.7, 13.8, 13.16 (let, Xbarbar=23.9971, Rbar=0.1815), 13.29,
13.48, 13.81, 13.87

Chapter 14: 14.32, 14.48, 14.4, 14.5, 14.18, 14.21, 14.24, 14.31, 14.36, 14.46, 14.52

Chapter 15: 15.3, 15.4, 15.5, 15.8, 15.11, 15.15, 15.14, 15.26, 15.27, 15.34, 15.35, 15.36, 15.46,
15.47, 15.55, 15.57, 15.70, 15.88, 15.89
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