MGS3100 (Previously DSc 3120) - Business Project Analysis
Proposed Course Syllabus (as of 11/12/2004) 

Credit Hours: 3.0

Prerequisites:  DSc3100, Math1070, or equivalent;

Computer Skills Prerequisites:

CSP 1-Basic microcomputing skills

CSP 2-Basic microcomputing spreadsheet skills

CSP 6-Basic word processing skills

Note:  Excel is required in this course for class projects.

Departmental Course Website: www.gsu.edu/~wwwbua
Catalog Description:
This course provides a frame of reference for using models in support of decision making in an enterprise, then introduces some of the most commonly useful modeling approaches and principles.  Topics covered include model components, simulation, time series and causal forecasting, decision analysis, Monte Carlo simulation, and quality management.  The course emphasizes hands-on application of the techniques using commonly available software, and demonstrates the value of these approaches in a wide variety of functional settings.
Detailed Course Description:
The beginning of the course is devoted to an understanding, rationale, and appropriate use of decision models, as opposed to “back of the envelope” decisions in an organization.  Then, students are exposed to the use of spreadsheets to facilitate this process.  Although many students have used Excel in the past, most will learn new functionality for supporting the decision-making process, including the separation of data from equations, as well as sensitivity analysis of the results.  Students are asked to complete a project using Excel to demonstrate their competence in using spreadsheets for simulation.

The second section of the course covers basic concepts and techniques for forecasting and quality management.  Students will learn both qualitative and quantitative approaches to forecasting.  Under quantitative approaches, both time-series and causal models are covered.  Principles of quality management and control chart techniques are introduced to answer the question, “How do managers mange by exception?”  Students are asked to complete a project using Excel to demonstrate their competence in using spreadsheets for forecasting.

The third section of the course deals with the dollar value of information.  Students are exposed to payoff matrices, and different criteria for choosing the best decision.  Bayes’ Theorem is used to calculate revised probabilities of events, combining prior probabilities with sample information.  Decision trees are used to facilitate multi-phase decision processes.  Students are asked to complete a project using Excel to demonstrate their competence in using spreadsheets for decision analysis.  [Note:  Treeplan, an Excel add-in, is available on the student CD to assist in creating decision trees.]


Learning Objectives:
Upon completion of the course, the student should be able to:

General Modeling:
1. Define basic modeling terms, including (but not limited to) Physical model, Analog model, Symbolic model, Deterministic model, Probabilistic model, Decision Variable, Random Variable, Parameter, Performance measure, Objective function, Revenue, Fixed Cost, Variable Cost, Overhead Cost, Sunk Cost, Demand, Price

2. Explain an overview of the modeling process, including types of models, data collection, analysis, and interpretation

3. Understand implementation issues

4. Analyze a business situation to identify revenues, costs, and other parameters relevant to the modeling process

5. Draw an influence diagram to map the relationships between different variables of interest

6. Build a basic profit model both with a spreadsheet and without

7. Perform Breakeven and Crossover analyses algebraically and graphically, both with a spreadsheet and without 

8. Interpret the results of Breakeven and Crossover analyses 

Forecasting
1. Define the types of forecasting - Quantitative (causal and time series) and Qualitative

2. Forecast using the following methods (on a spreadsheet):

a. Naïve 

a. Moving Averages 

b. Simple Exponential Smoothing 

c. Trend (linear only)

d. Seasonal Indices (simplified approach) 

e. Regression 

1. Compute Bias, MAD (Mean Absolute Deviation), MAPE (Mean Absolute Percentage Error), Standard Error, and R-Squared 

1. Compare and contrast the different forecasting methods

2. Interpret the results of the different forecasting methods

Decision Analysis
1. Understand the “dollar value of information”

2. Define the terms Decision Alternative, States of Nature, Payoff

3. Compute a payoff matrix for a given business scenario

4. Define the criteria for choosing the best decision from among competing decision alternatives

5. Compute Expected Value (EV), EV under/with Perfect Information (EVUPI or EVwPI), and EV of Perfect Information (EVPI)  [Note that Expected Value (EV), Expected Monetary Value (EMV), and Expected Return (ER) all represent the same concept.]

6. Construct and solve a decision tree by assigning payoffs to branches, pruning of branches at decision nodes, and assigning probabilities and calculating expected values at chance nodes

7. Combine sample data with prior probabilities using Bayes’ Theorem; incorporating these “posterior” probabilities into a decision tree analysis

8. Calculate the Expected Value of Sample Information (EVSI) and the “Efficiency” of sample information, where Efficiency is the ratio of EVSI to EVPI, expressed as a percentage.

Simulation
21. Compare and contrast simulation with other types of modeling

22. Determine when simulation is an appropriate technique to use

23. Use random numbers from a random number table or a spreadsheet function

24. Apply simulation techniques to machine break-down, queuing, and inventory problems

25. Graph and interpret the results of simulations

Statistical Process Control/Quality Management
26. Understand the basic concepts of Statistical Process Control and Quality Management (including Six Sigma)

27. Understand the difference between common cause (natural) variation and special cause (assignable) variation 

28. Understand how control charts can be used to help manage by exception 

29. Create control charts for attribute and variable measures 

30. Calculate process capability and understand how it is used to determine the “sigma” level of a process

Method of Instruction:
A variety of methods will be employed including lecture, discussion, and problem-solving.

Class Projects:  Projects are to be submitted on paper by the designated date, including data output and formulas used. (Some instructors will accept diskettes.)  Projects are to be completed by each individual to demonstrate his/her competency in using Excel in the solution of the problem.

Evaluation:
Project 1

Forecasting



  7 pts.

Project 2

Decision Analysis


  7 pts.

Project 3

Simulation



  7 pts.

Quizzes

3 Quizzes



60 pts. (20 pts. each)

Participation
Homework and Attendance

  9 pts.

Final Exam

Common Departmental Exam

10 pts.

Letter Grade

Total Points:
A


90 - 100

B


80 - 89.9

C


70 - 79.9  

D


60 - 69.9  

F


< 60

Tests:
· The format will be primarily multiple choice, true/false, short problems, and short discussion questions. 

· The final exam will be true/false questions and multiple choice questions and problems (see sample final and answer key on the course website, www.gsu.edu/~wwwbua)

· Tests will be based on the assigned readings as well as the content presented and discussed in class. 

Course Materials:
· A new custom text has been created especially for this course.  The text is Selected Chapters on Business Analysis, Second Edition, Prentice Hall: Pearson Custom Printing Division, 2004.

· Additional exercises will be distributed throughout the course.

Tentative Schedule of Class Meetings and Topics:
First 6 weeks:  Generalized Modeling:
· Introduction to Business Analysis and Operations Management 

· The Nature of Modeling for Decision-Making 

· Influence Diagrams 

· Break-Even and Cross-Over Analysis 

· Solving Problems Using Spreadsheets 

· Simulation  [Note: Instructors may prefer to teach Simulation at a later point in the course.]

Test#1
Next 4 weeks:  Forecasting and Quality Management:
Forecasting (3 weeks):
· Simple Forecasting Models; Moving Averages; Error Measures: Bias, MAD, MAPE, and MSE

· Simple Exponential Smoothing; Trend Analysis

· Time-Series Decomposition/Seasonality (simplified approach)

· Regression, Causal Models

· Qualitative Forecasting Methods

Quality Management (1 week):
· Definition of Quality 

· History and Philosophy of Total Quality Management (including Six Sigma)

· Statistical Process Control and Variability 

· Control Charts for Variables (x-bar and R charts) and for Attributes (p-chart)

· Process Capability (Cpk)

Test#2
Next 5 weeks:  Decision Analysis:
· Basic Concepts; Alternatives, States of Nature, Payoff.  Ignorance, Risk, and Certainty (overview only); Maximin strategy

· Decision-Making Under Risk; Expected Value; Expected Value of Perfect Information; Creating Payoff Matrices

· Sequential Decisions and Decision Trees; Conditional Probability and Bayes’ Theorem, Expected Value of Sample Information; Efficiency

Test#3
