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REQUIRED MATERIALS
Text:  Introduction to Management Science, First Edition by Hillier, Hillier, and Lieberman, Irwin/McGraw, 2000. 

OPTIONAL MATERIALS 

Course Packet: Available at RAMS Copy Center, 4144 University Way.  It includes session slides and cases.

SOFTWARE

Microsoft Excel, Lindo, TreePlan, and Crystal Ball. Lindo and Crystal Ball are installed on the Balmer lab computers.  TreePlan is on the CD included with the text. If you would like your own copy of Lindo, it is available at no charge for 30 days at http://www.lindo.com. I suggest downloading the 2.5 MB Windows package just before our second session.  Allow 20 minutes to download on a modem. 

COURSE OVERVIEW 

This component introduces you to the concepts and methods of  Management Science, which applies mathematical modeling and analysis to management problems.  Our principal interest is to help you develop the skills necessary to build and evaluate models and to understand the reasoning behind model-based analysis.  Another important goal is to foster a disciplined and critical approach to management situations.  You will become more confident in understanding the role of models and their application in other courses and on the job.  In particular

· The course will introduce you to the basic principles and methods of a modeling approach to managerial decision making. You will be able to recognize not only the advantages of this approach, but also the assumptions and limitations.

· You will learn how to use some of the more important models and computer software, becoming proficient with these in much the same way you use an automobile.  Just as you can drive a car without detailed knowledge of internal combustion engines or physics, you can use computer-related quantitative models without a deep understanding of mathematical algorithms.

· The course will strengthen your ability to structure problems and to analyze them in an organized and coherent fashion.

· You will become familiar with practical situations in which models have been particularly effective.

GRADING

The course grade will be based on homework assignments, class participation and two exams.  The final grade will be determined as follows:


-
Homework Assignments
  5%


-
Class Participation
  5%


-
Midterm Exam
45%


-     Final Exam
45%

The midterm and final will be closed book, closed notes, except for one 8 1/2 by 11 sheet of paper on which you may write on both sides.  Calculator OK, laptop no. 

TERMINOLOGY

Read:
Required reading materials referred to in the text or readings packet.   To be completed by the start of class. 

Prepare:
Case preparations or problems, which will be discussed in class. Questions are provided to guide students in their analysis. I expect you to be ready to participate in discussion at the start of class. 

HOMEWORK

There will be homework assignments to be prepared by each student, turned in at the start of class on the assigned due date, and graded.  Late homeworks will not be accepted.  I encourage you to work with others.  Discussions and explanations with classmates are an important part of the learning experience. However, I expect you to turn in your own work based on your understanding of the material. Copying solutions or computer files prepared by others is not permitted.

CLASS PARTICIPATION

I evaluate class participation.  Important components include attendance, punctuality, completion of required reading, and classroom questions or comments that foster a positive and effective learning environment.  Cold calling may be used to assess level of preparaitonand to provide a variety of individuals the opportunity to participate.  You will not be penalized for asking “dumb” questions – chances are someone else is unclear on the same issue. 

SCHEDULE

Session #1
Modeling with Spreadsheets - Wednesday, January 3

Topic:
In this session we will discuss the role of models in managerial decision making, discuss the strengths and limitations of models, and provide an overview of the material to be covered this quarter.  We will use Excel Solver to analyze a complex problem in an environment where choices are limited.

Read:
Text, Chapter 1.

Session #2
Introduction to Linear Programming - Monday, January 8 

Topic:
We introduce the linear programming model (using Lego building blocks) and the use of software packages such as LINDO and Excel Solver for modeling and solving such problems.

Read:
Text, Chapter 2 (Skip section 2.5 and pp. 47-48 of section 2.7 for now).

Session #3
Formulation of Linear Programs - Wednesday, January 10

Topic:
The objective of this session is to develop students’ ability to develop and recognize good linear programming formulations.  In particular, we will formulate linear programs and address problems from a variety of business areas. 

Read:
Text, Chapter 3 (skip pp. 71-75) and read pp. 312-315 of Chapter 8.

Assignment:
Problem Set #1 due (Spreadsheet Modeling).

Session #4
Red Brand Canners Case - Wednesday, January 17
Topic:
We will explore issues that managers must consider when dealing with quantitative decision models.  In their future as managers, students will likely evaluate recommendations that others have made.  As a result, it is important to learn how to use models to evaluate these recommendations and to prepare your own.

Prepare:
Red Brand Canners Case Course (Course Packet)

Prepare any models that might be useful in the discussion.

Session #5
Properties of Linear Programming Solutions - Monday, January 22

Topic:
To use linear programming models effectively it is important to understand the basic properties of linear programs and their solutions.  In this session we focus on these properties.  The session also serves as an introduction to sensitivity analysis.

Read:
Text, Sections 2.5 and 2.7.

Assignment:
Problem Set #2 due (Formulation).
Session #6
Sensitivity Analysis - Wednesday, January 24 
Topic:
In this session we introduce the use of computer output for performing post-optimality or sensitivity analysis for linear programs.  This analysis is useful in testing the robustness of the solutions to a particular model, and in providing valuable economic information about the problem being analyzed.

Read:
Text, Sections 4.1-4.3 and 4.5-4.6.

Session #7
Sensitivity Analysis Continued – Monday, January 29 
Topic:
Today we continue our discussion of sensitivity analysis.  We also  explore issues that managers must consider when dealing with quantitative decision models, in particular, evaluating recommendations based on these models. 

Read:
Text, Sections 4.4, 4.7, and 4.8.

Prepare:
For class discussion:


Red Brand Case Sensitivity Analysis Questions (Course Packet).

Session #8
Integer Programming  - Wednesday, January 31

Topic:
We introduce problems where some or all of the decision variables are required to assume integer values.  We indicate when rounding is appropriate and when it is not. 

Read:
Text, Section 8.1.

Prepare:
For class discussion:


Cash Flow Matching Case (Course Packet).

Assignment:
Problem Set #3 due (Sensitivity Analysis).
Session #9
Binary Integer Programming - Monday, February 5

Topic:
We discuss the application of binary variables to making “yes-or- no” type decisions.

Read:
Text, Sections 9.1 through Variation 2 on page 354, Example 3 on pp.362-364.

Session #10
Introduction to Decision Analysis  - Wednesday, February 7

Topic:
In this session we cover an approach to making decisions when there is uncertainty or risk present.  We consider different criteria for making decisions and introduce decisions trees as a tool for framing these problems.  The TreePlan Excel add-in is demonstrated.

Read:
Text, Sections 10.1-10.3.

Session #11
MIDTERM EXAM - Monday, February 12

Coverage:
Sessions 1-9.

Session #12
 Sequential Decisions and the Value of Information - Wednesday, February 14
Topic:
The purpose of this session is to develop methods of adapting decision trees to allow for the effect of obtaining additional information before a decision must be made.

Read:
Text, Sections 10.4-10.6.

Session #13
 Risk Attitude and Utility Theory - Wednesday, February 21
Topic:
We introduce the concept of risk aversion and the importance of incorporating risk attitude in a decision analysis model. We discuss the use of utility functions to model risk attitudes. 

Read:
Text, Sections 10.7-10.9.

Session #14
Decision Trees - Mirassou Vineyards Case - Monday, February 26
Topic:
We use our knowledge of decision analysis to explore a business decision faced by Mirassou Vineyards.

Prepare:
Mirassou Vineyards Case (Course Packet).

Session #15
Models for Queuing Theory - Wednesday, February 28
Topic:
In this session we introduce analytical models and corresponding spreadsheet templates for predicting the effects of congestion in waiting line systems. Single and multiple-server queues, priority queues, and systems with finite queue capacity will all be discussed.

Read:
Text, Sections 14.1–14.7.

Assignment:
Problem Set #4 due (Decision Analysis)

Session #16
Introduction to Simulation – Monday, March 5
Topic:
In this session we discuss and demonstrate the role of simulation as a tool for analyzing systems involving uncertainty or risk. We show how spreadsheets can be utilized to perform both event-based system simulation and Monte-Carlo simulation.

Read:
Text, Sections 15.1–15.5.

Assignment:
Problem Set #5 due (Queueing)
Session #17
Monte-Carlo Simulation – Wednesday, March 7
Topic:
In this session we discuss the use of the Crystal Ball® Excel add-in for performing Monte-Carlo simulation.

Read:
Text, Sections 15.6–15.7.

Session #18
Final Exam – Monday, March 12
