
MBA 701.01 

QUANTITATIVE ANALYSIS 

FOR DECISION MAKING 
 

 

SPRING 2014 SCHEDULE:  Mondays, 1/13/14 to 4/28/14, 6:30 – 9:20 PM., Bryan 213 

 

AARON RATCLIFFE  Office:   Bryan 438 

Office phone:  336.256.8597 

Office hours:  Mon. 12:30-1:30 PM; 5:00-6:00 PM 

       Wed. 3:30-4:30 PM 

or by appointment. 

E-mail address: aaron.ratcliffe@uncg.edu 

Inclement weather: call 334-5000 after 3:30 PM. 

 

PRE/COREQUISITES The pre-MBA spreadsheet workshop and a portion of the online workshop 

in statistics (ALEKS) must be completed prior to the first class meeting. See details below.  

 

TEXTBOOK  Quantitative Analysis for Decision Making, Volumes 1 & 2. McGraw-Hill Create. 

2010. (ISBN-10: 069779153X  ISBN-13: 9780697791535). Custom-published 

text that includes chapters from two books: (1) Doane & Seward’s Essential 

Statistics in Business and Economics, and (2) Hillier & Hillier’s Introduction to 

Management Science. It is sold bundled with ALEKS access materials.  

 

INTRODUCTION 

This course develops quantitative methods and spreadsheet skills to support management 

practice and decision making. Topics include statistical hypothesis testing, confidence intervals, 

regression analysis, optimization modeling, simulation modeling, decision analysis and risk 

analysis. The course goals: 

1) Demonstrate the wide range of situations in which quantitative analysis improves 

decision making and creates competitive advantages; 

2) Develop students’ analytical thinking skills. 

3) Develop mastery of quantitative analysis using spreadsheet models, and effective 

communication of results. 

 

STUDENT LEARNING OBJECTIVES (SLOS) 

Upon completing the course, the student should be able to: 

1. Describe a set of data using histograms, scatter diagrams and summary statistics. 

2. Compute statistics from sample data to support confidence interval estimation, 

hypothesis testing and regression analysis. 

3. Infer the statistical precision of insights derived from confidence interval estimation, 

hypothesis testing and regression analysis.  

4. Construct effective models of decision making situations using principles of 

professional spreadsheet design.  
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5. Compute optimal solutions to decision making models for the management of a wide 

range of situations in which quantitative analysis improves decision making. 

6. Analyze spreadsheet simulation models and decisions with uncertain outcomes by using 

multiple criteria for optimality and risk. 

 

COURSE POLICIES 

1. Course Format.  This course meets for a semester of instruction with time devoted to lecture, 

discussion, guided computing exercises, and in-class lab assignments. Prior to each class you 

should complete the assigned reading and exercises. The first part of the course on statistics 

covers decision making utilizing information from data (SLOs 1-3). The second part of the 

course on management science covers decision making under constraints and decision 

making in the presence of uncertainty (SLOs 4-6). 

 

2. What to bring to class: Bring your laptop computer to every class for following along with 

demonstrations of techniques, and for participating in hands-on exercises. Bring your 

textbook to every class in order to work or review any assigned exercises. 

 

3. Course Website.  The course website is https://uncg.instructure.com/ (Canvas). Note: this is a 

new learning management system being piloted across UNCG with similar interface and 

functionality as Blackboard. Announcements, lecture slides, spreadsheets, supplementary 

notes, assignments and grades will be posted to Canvas. Please check your junk mail folder 

from time to time in case Canvas’ notification emails are mistakenly filtered. It is preferable 

to download all relevant files before class so that you have them available regardless of the 

UNCG Network status. 

 

4. Electronics Policy: Non-class use of laptops, phones and tablets is prohibited. Your head, 

hand and screen activities are distracting for those around you. If you absolutely need to 

write emails, send messages, post social network updates or make phone calls during class 

time, step out of the classroom to do so. 

 

5. ALEKS.  This is an optional web-based assessment and tutorial system that uses artificial 

intelligence to support individualized learning. The system has been incorporated into 

MBA701 to: 1) help you prepare before the course starts; and 2) help you master the statistics 

topics throughout the semester. Students enter the MBA Program with varying degrees of 

experience with quantitative analysis; therefore it is important that you begin your ALEKS 

experience before the first class meeting. The topics to cover are listed in the course schedule 

below. 

 

To gain access to ALEKS you need (1) a personal pass code which must be purchased, and 

(2) a course code which is displayed in the Canvas site for MBA701. The system is designed 

to be used without an instruction manual, but it is advisable to read the instructions given on 

pp. 472-494 of the text. 

 

6. Evaluation and Grading.  There are two in-class exams and three major at-home assignments 

which along with class participation and minor lab practice assignments will comprise your 

course average according to the following weights. Assignments are due on the dates listed 

https://uncg.instructure.com/
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on Canvas, which should be consistent with the syllabus. You will be notified of any 

appropriate changes. 

 

Grade Weight Due 

Statistics Project 15% 2/19/2014 

Statistics Exam 30% 3/3/2014 

Optimization Problem Set 10% 4/9/2014 

Simulation Problem Set 10% 4/23/2014 

Management Science Exam 30% 5/5/2014 

Class Participation & Lab Assignments 5% - 

Total 100%   

 

 The following criteria will apply to the grading of assignments. 

A:  Work demonstrates clear understanding of the material under study, but also a 

superior ability to utilize that material in the assignment. All criteria are met. Work goes 

beyond the task and contains additional or outstanding features.  

B:  Work demonstrates a good understanding of the material under study, and utilizes the 

material well in the assignment. The student meets the assignment criteria, with few 

errors or omissions.  

C:  Work minimally demonstrates a basic or technical understanding of the material 

under study, and uses some relevant material in the assignment. Work may not address 

one or more criteria or may not accomplish what was asked.  

F:  Work that is incomplete, inappropriate and/or shows little or no comprehension of the 

material under study. 

Your final course average will determine your minimum course grade according to the 

following table. You may increase your course grade through good class participation. 

  

Letter Grade F C C+ B- B B+ A- A 

Minimum Numerical Score <70 70 78 80 82 88 90 94 

 

7. Assignments: Completed assignments and exam files will be uploaded to Canvas through. 

Your worksheets should be organized and annotated so that they readily communicate your 

ideas and the results of your analysis. Remember, when composing your worksheets, the 

point of the exercise is to demonstrate to the instructor that you understand the principles and 

techniques being studied. Your grade will be based upon (1) how well you conduct your 

analysis and (2) how professionally you present your results and communicate your ideas. 

 

The analysis of each problem or project part should begin with a very brief overview of the 

task at hand. The quantitative analysis should be sufficiently annotated so as to clearly 

communicate methods. Finally, the conclusions of the analysis should be explicitly stated. Be 

careful to briefly state the implications of your analysis and to answer any questions that 

were asked in the statement of the problem or project part. 

 Statistics Project.  Details of the statistical analysis project are provided on 

Canvas. You will select a company and analyze the performance of its common 

stock during the recent past. 
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 Optimization and Simulation Problem Sets.  Details of the optimization 

problem and simulation problem sets are provided in the Assignments folder of 

Canvas. You may work in 2-member groups for the problem sets, but all students 

should individually attempt and comprehend all of the problems. Each group will 

submit one Excel workbook by the due date listed in the syllabus. 

 

8. Exams.  The Statistics exam will be conducted during a 3-hour class session on the date 

listed in the syllabus. The final exam will conducted during a 3-hour final exam slot 

determined by the registrar on the date listed in the syllabus. 

 The exams are open note, open book, open laptop, but no communication of any kind 

is allowed, either verbal, written, or electronic except with the instructor. Cell phones 

must be turned off and stowed away. 

 If you will have a conflict for the midterm or the final exam, you must notify the 

instructor at least 1 week before the exam, and documented proof may be requested. 

For legitimate conflicts, a make-up exam may be scheduled. Absence from an exam 

without prior notification is spared only in cases of emergency. 

 All requests for correcting grading errors must be submitted within one week after the 

graded exam is returned to you. 

 

9. Class Participation & Lab Assignments: Class participation includes being prepared for class, 

being involved in class discussion, and being engaged with the material outside of class. You 

are expected to be thoroughly prepared to discuss assigned readings and cases. You may be 

called upon at any time to share your perspective, work with other students, or respond to a 

question. You are encouraged to attend office hours and email the instructor with questions 

and insights. Participation is essential because: 1) discussion about a business situation is 

most fruitful with multiple perspectives; 2) articulating your thoughts and questions demands 

that you be clear and precise; 3) it promotes critical thinking and maximizes your learning 

efficiency. Constructive participation and effective communication are vital business skills in 

any organization. 

 

Lab assignments are simple exercises that may be due at the beginning of class to acquaint 

you with an Excel skill needed for the in-class lab and demonstrate your preparedness for 

class or that may be due at the end of class to assess your understanding of the material from 

the lab session and encourage you to work efficiently during the lab. 

 

10. UNCG Academic Integrity Policy.  You are expected to be familiar with and abide by the 

UNCG Academic Integrity Policy. The Policy may be found at:  

http://sa.uncg.edu/handbook/academic-integrity-policy/ 

 

Although you are encouraged to discuss assignments with classmates, you are not to share 

details of your work. Specifically, you are not to share computer files or printed output from 

your computer analysis. Prohibited actions also include working together side-by-side on 

separate computers. Violations of the Code will result in penalties ranging from an  F  on the 

assignment to an  F  in the course. 

 

http://sa.uncg.edu/handbook/academic-integrity-policy/
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11. Bryan School Faculty Student Guidelines.  The Bryan School faculty has approved a set of 

guidelines for the conduct of classes. They can be found at the following link 

http://bae.uncg.edu/wp-content/uploads/2012/08/faculty_student_guidelines.pdf 

 

Be professional. 

Have integrity. 

Treat the classroom like a business meeting. 

 

 

 

 

TENTATIVE CLASS SCHEDULE: OVERVIEW  

Note: Chapter numbers from the source texts are in parentheses below (statistics topics), or with 

“H&H” (management science topics).  

 

Before January 13: Excel Workshop and ALEKS (see pp.470-494) 

Familiarity with Excel is important in MBA701, so the Excel workshop (MBA 

Orientation week) is recommended. The instructor has provided you with an Excel 

refresher file which covers basic functions which will be used throughout the course. 

You should also come prepared to the first class with the appropriate software installed 

including Excel 2007 or later, Analysis Toolpak (or Mac equivalent), Solver, and 

MegaStat (optional add-in with additional features beyond Analysis Toolpak). 

Instructions for installing the software have been provided on the course website.  

 

You should also begin working through the first units of ALEKS, the online learning 

system that is an optional tool for MBA701. Your personal ALEKS pass code must be 

purchased, and the ALEKS course code is posted on Canvas. ALEKS is designed to be 

used without prior instructions, but you may prefer to read the introductory material 

about the system on pp. 470-494. ALEKS does not have any direct effect on your 

course grade, and you are not required to complete any of the assignments. It is meant 

to be a studying resource for you to use as you wish.  

 

January 13:  The Basics of Probability and Statistics (SLOs 1 & 2) 

What is statistics? 

Collecting data: sampling concepts and methods 

Charting statistical data using Excel 

Descriptive statistics: central tendency and dispersion of random quantities 

 

Reading:  Chapters 1 – 4 

 

After class:  Problem 4.39, p. 155 

 

January 20 (Monday):  Dr. Martin Luther King Jr. holiday. Class dismissed. 

 

  

http://bae.uncg.edu/wp-content/uploads/2012/08/faculty_student_guidelines.pdf
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January 27:  Random Variables & Probability Distributions; Sampling & Estimation 

(SLOs 2 & 3) 

Random Variables and Probability Distributions 

Underlying theory: random variables and probability distributions 

The normal probability distribution 

 

Sampling Distributions and Estimation 

Properties of the sample mean 

Estimating a confidence interval for the population mean 

Selecting sample size to control confidence interval width 

 

Reading:  Chapter 5 (7) and Chapter 6 (8).  

 

After class:  Problems 7.59, 63 and 75, pp. 198-199. Problem 8.38, p. 244.  

 

February 3:  Hypothesis Testing (SLOs 2 & 3) 

Concepts of hypothesis testing 

Hypotheses about a single population mean 

Hypotheses about the difference between two population means 

 

Reading:  Chapters 7 (9) and 8 (10).  

 

After class:  Problem 9.49, p. 284. Problem 10.55, pp. 326-327. 

 

February 10:  Simple Regression Analysis: Estimating Relationships (SLOs 1, 2 & 3) 

Scatterplots and correlation: assessing the strength of a linear relationship 

Least squares formulas: finding an equation to describe a linear relationship 

Goodness-of-fit: measuring the accuracy of the regression equation 

Statistical inference: describing the statistical precision of the model 

Violations of the assumptions of linear least-squares regression 

 

Reading:  Chapter 9 (12), pp. 334-373. 

 

After class:  Problem 12.25 & 27, pp. 362-3363, and 12.57, p. 392.  

 

February 17:  Regression with Multiple Variables (SLOs 1, 2 & 3) 

Estimating a multiple regression equation 

Statistical inference: describing the statistical precision of the model 

Model selection 

Binary predictors: dummy variables and categorical variables 

Regression modeling techniques: using regression creatively 

 

Reading:  Chapter 10 (13).  

 

After class:  Find the best regression models to predict the left-most variable in Data Sets A 

and C, pp. 433-434. 
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February 19 (Wednesday):  Statistics Project due, 5:00 PM 

 

February 24:  Advanced Regression Topics and Review of Statistics 
  

March 3:  Statistics Exam (6:30 – 9:20 PM) 

 

March 10 (Monday):  Spring Break. Class dismissed. 

 

March 17:  Optimization Modeling I: (SLOs 4 & 5) 

What is optimization modeling? Why is it important? 

Three components of every optimization model 

What is linear programming? Why is it important? 

Modeling & Spreadsheets: Principles of professional design 

Product mix models  

Spreadsheet analysis: the Solver tool  

Sensitivity analysis 

 

Reading:  H&H Chapters 4 & 2. 

  

After class:  Problem 2.4, p. 528 and Problem 2.20, p. 531.  

 

March 24:  Optimization Modeling II (SLOs 4 & 5) 

Linear Optimization Applications  

Inventory / Production Planning / Aggregate Planning 

Blending  

Financial models 

 

Reading:  H&H Chapter 3, pp. 539-569.  

 

March 31:  Optimization Modeling III (SLOs 4 & 5) 

Mixed Integer Linear Programming (MILP) 

Applications 

Assignment Models 

Transportation Models 

Scheduling Models 

 

Reading:  H&H Chapter 3, pp. 570-579, Decision Analysis PowerPoint presentation. 

  

April 7:  Decision Making Under Uncertainty (SLOs 4 & 6) 

Decision Analysis 

Payoff tables: unpredictable decision outcomes scenarios  

Optimality criteria: different ways of concluding what’s best  

Introduction to Simulation Modeling  

What is Monte Carlo simulation? Why is it important? 

What are pseudorandom numbers? How do we generate and use them?  
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Spreadsheet Simulation Modeling: Techniques 

Statistical analysis of output 

Optimization using the Data Table tool 

 Applications: 

Single-period inventory decisions (Newsvendor) 

 

Reading:  H&H Chapter 12, pp. 686-701. 

 

April 9 (Wednesday):  Optimization Problem Set due, 5:00 PM 

 

April 14:  Spreadsheet Simulation and Risk Analysis (SLOs 4 & 6) 

Risk analysis: 

 What is risk? Why is it important? 

 How do analysts measure risk in spreadsheet simulation models? 

 How should decision makers balance multiple objectives under uncertainty? 

 

Spreadsheet Simulation Modeling Applications selected from: 

Revenue Management; inventory management; contract bidding; warranty 

planning; managing uncertain production yield; mew product introduction; cash 

flow planning; IPO pricing, financial risk analysis 

 

Reading:  H&H Chapter 12, pp. 686-701. Class slides. Supplementary reading 

 

April 21:  Simulation Spreadsheet Modeling (SLOs 4 & 6) 

 Multi-period simulation modeling 

 Queuing Models 

 

Spreadsheet Simulation Modeling Applications selected from: 

Revenue Management; inventory management; contract bidding; warranty 

planning; managing uncertain production yield; mew product introduction; cash 

flow planning; IPO pricing, financial risk analysis 

 

Reading:  H&H Chapter 12, pp. 701-718. Class slides. Supplementary reading 

 

April 23 (Wednesday):  Simulation Problem Set due, 5:00 PM 

 

April 28:  Review of Optimization and Simulation Modeling 

 

May 5:  Management Science Exam (Optimization and Simulation), 7:00 PM to 10:00 PM 


