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Decision Models

Course Syllabus B60.2350.00 (Fall 05)

(Subject to Minor Revisions)

Course Description:

This course introduces the basic principles and techniques of applied mathematical modeling for managerial decision-making. You will learn to use some of the more important analytic methods (e.g. spreadsheet modeling, optimization, Monte Carlo simulation), to recognize their assumptions and limitations, and to employ them in decision-making. 
Students will: 
· Develop mathematical models that can be used to improve decision making within an organization.  
· Sharpen their ability to structure problems and to perform logical analyses. 
· Practice translating descriptions of decision problems into formal models, and investigate those models in an organized fashion.  
· Identify settings in which models can be used effectively and apply modeling concepts in practical situations.  
· Strengthen their computer skills, focusing on how to use the computer to support decision-making.
The emphasis will be on model formulation and interpretation of results, not on mathematical theory. This course is aimed at Stern students with little prior exposure to modeling and quantitative analysis, but it is appropriate for all students who wish to strengthen their quantitative skills. The emphasis is on models that are widely used in diverse industries and functional areas, including finance, operations, and marketing. 
INSTRUCTOR:
Victor F. Araman, Room KMC 8-74, (212) 998-4017

        
varaman@stern.nyu.edu

MEETINGS: 
Saturdays, 13:00 – 16:00 



Room KMC 4 - 60

TEACHING ASSISTANT:  Stephanie Maarek
TEXTBOOK
The book is Practical Management Science, 2nd edition, by Wayne Winston and Chris Albright (ISBN 0-534-37135-3, Duxbury Press, 2001). The book comes with student versions of the Palisades DecisionTools software (see below).
SOFTWARE
This course assumes prior knowledge of Microsoft Excel at the level of the core courses in the Stern School. Building on that basis, we will introduce several Excel add-ins useful for decision modeling: 
DecisionTools Suite (Palisade Corp.) includes five programs: 
· Premium Solver (Linear and nonlinear optimization, including a genetic optimization algorithm) · 
· @Risk (Monte Carlo simulation) ·
· PrecisionTree (Decision Analysis using decision trees)  
· BestFit (Fitting empirical data to probability distributions) ·
· TopRank (Sensitivity Analysis) ·
· RiskView (Graphics of probability distributions - used with @Risk) 
Crystal Ball (Decisioneering, Inc.) is a competitor of @Risk that offers significant advantages for our purposes. Like @Risk, Crystal Ball is used to perform Monte Carlo simulation in an Excel spreadsheet. 
Extend (ImagineThat, Inc.) is used for discrete-event simulation modeling, and provides capabilities well beyond those of @Risk and Crystal Ball. 
	Fall 2005
	Modeling Ideas
	Assignment Due

	
	Module I: Optimization
	

	1.  Sep. 24 


	Introduction to Modeling
7-step process
Spreadsheet Conventions
Copying, Pasting, Reporting


	Read Chapter 1

	2. Oct. 1 
	Spreadsheet Modeling
Using Data Table to analyze European options
Rebate vs. Price Cut at Microsoft
Optimization
Linear Programming
Sensitivity Analysis
Telephone Survey Planning with SolverTable 


	Read Chapter 2 and Chapter 3


	3. Oct. 8
	More Linear Programming 
Sailboat Production Planning
Data Processing at IRS
Arbitrage with Bonds 
Network Models
Transportation Models
Minimum Cost Network Flow
Scheduling professors 

	Read Chapter 4 and Chapter 5 to page 248
Install SolverTable
Homework Due: 
Shelby Shelving  
Shelby Excel file
Also: Submit the names of your project team.

	4. Oct. 15
	More Networks
Contract Bidding
Project Scheduling (Critical Path and Crashing)
House building
LP with Integer and Binary Variables
Either/Or Constraints
Hospital location 

Call Center location
Genetic Algorithms
Cluster Analysis

	Finish Chapter 5 (251-259), Read Chapter 6 
Install Premium Solver
Homework Due:
Foreign Currency Trading  
Westvaco   
Also: Write a one-sentence project idea. 


	5. Oct. 22
	Nonlinear Programming
Local Maxima/Minima
Concave/Convex
3-stock Portfolio Optimization
Hedging with Put Options
More with Genetic Algorithms
Radio Advertising
Conjoint Analysis 

	Read Chapter 7 and Chapter 8, plus GMS on pp. 395-396
Homework Due:
Audit Activities
Giant Motor I  

	6. Oct. 29 
	Goal Programming
Pareto Optimality
Domination
Efficient Frontier
Consulting Project Scheduling with Preemptive Goal Programming
Efficient Frontier of a Portfolio Decision
Decision Analysis
Tennis Shoe Buying
2- stage Decision Analysis


	Read Chapter 9 and Chapter 10
Homework Due:
Play Time Toys 
Data file for Playtime 
Assigning MBA Students to Teams   
Data file for MBA teams 


	Decision Models Happy Hour
	
	

	
	Module II: Simulation I  
	

	7. Nov. 5 
	Monte Carlo Simulation
TSB Account
Preventive Machine Maintenance
More Monte Carlo Simulation
Reliability
Retirement Planning
Market Share 


	Read Chapter 11 and Chapter 12
Homework Due:
Durham Asset Management  
Data file for Durham 
Westhouser Paper Company   

	Nov. 12
	(No Class)
	

	8. Nov. 19 
	Supply Chain Management 
Introduction to Queueing
M/M/1 
	Read Chapter 13 and Chapter 14 
Queueing summary
Homework Due:
Ski Jackets  
Investing for College  
Data file for College

	
	Module III Simulation II
	

	Nov. 26
	ThxGiving
	

	9. Dec. 03
	Hypothesis Testing refresher
Discrete Event Simulation
Two Queueing Extensions:
Multi-Stage Systems
Parallel Systems
Tricks with Extend 


	Homework Due:
Hoarding Subway Tokens  
Catalog Company   
Data file for Catalog

	10. Dec. 10
	Forecasting
Forecasting with Trends
Forecasting with Seasonality
Forecasting with Lagged Variables 

Securities Pricing: Electricity Option
Hedging Strategies: Currency Risk 
	Homework Due:
First City National Bank 
Analytical and HOM solution 
Also: Little's Law with Extend 

	11-12. Dec. 17 (13:00 - 17:00pm)
	Presentation of Student Projects 
	Read Ch. 15 and 16 (skip 912-933) 

Homework Due:
Forecasting
Data file 

	Final Exam
	
	


	Grading

	Class Participation

	30%

	Homeworks:
	40%

	Project:

	30%


       B60.2350.00: Decision Models (Fall 05)
Prof. Victor Araman


