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Course Concept
Most academic work in quantitative methods and information systems is organized around roughly homogeneous collections of related tools and techniques, for example – data mining, statistics, management science, database management systems. Alternatively, significant quantitative content can be found in courses designed around functional areas of management, like – investments, marketing research, value chain, public policy analysis, and compensation analysis. In this course, we work to broaden our views of quantitative methods and their applications in several ways. Much of our attention and effort will be focused on an actual, large-scale, multi-faceted problem that cuts across multiple functional areas of management; a mission-critical application of quantitative and information technology tools that draws upon a multiplicity of quantitative disciplines. Consider the following selected topics of modern quantitative and information courses – forecasting, database management, data mining, simulation, enterprise resource planning, decision support systems, statistical modeling, web-based application development, linear programming and optimization. Our plan is to draw upon any and all of these and other technologies to develop an integrated solution to a problem of strategic importance in management, not just one-shot solutions to a single problem instance, but solution systems. In short, in this course, the tools and techniques stand, not alone, but in service to the problem.

We’ll work together in high-tech management SWAT teams, in small groups and as a class, to design and implement prototype solution systems to a real problem. Consistent with the team and project orientation we’ll do our best to reduce our dependence on the pure lecture format that is common in many quantitative courses, opting instead for a model of shared responsibility and governance (if not quite pure democracy.)  We’ll rely upon a variety of course activities to accomplish our work – lectures about selected tools and techniques, small-group presentations, possible guest speakers to discuss strategic applications of quantitative tools, and in-class working sessions. Class members may gain experience using a variety of software tools for optimization, statistical modeling, and database management as well as ideas for binding together these technical components to create integrated solution systems.

Selected Special Topics and Course Text Resources
Although we will study and apply a broad array of quantitative and information technology tools, in the past and perhaps even more so this year, we’ve given special attention to the optimization techniques of management science; in particular, to linear (and, more generally, mathematical) programming. Advanced work in linear programming and general optimization serves to fill an important and otherwise under-served area in the Atkinson elective curriculum. Further, these tools are central to the successful advancement of our large-scale group project. This year, we’ll try our hands at a (very real) enrollment management problem for the Willamette University, College of Liberal Arts (CLA) Admissions Office. We will rely very heavily upon modern optimization tools to build models and systems to support CLA admissions management. Beyond the immediate importance and interest of the project application and the tools that we use to treat it, the enrollment management optimization model represents a prototypical application of the more general concept of maximizing the life-time value of the customer.

To support our work in a variety of areas, especially linear programming, we will often refer to a fairly new and modern text by Camm and Evans (complete reference given at end.) This book offers a modern, concise, and reasonably comprehensive view of management science. In addition to extensive material on optimization, the text includes supporting coverage of database tools and concepts, the interpretation and reporting of technical results, and forecasting. Even though I plan to make fairly regular reference to the material of this text, in total we’ll make use of less than one-third of the text material. Past experience suggests that students as a rule won’t use the text often enough to justify owning their own copies. Thus, I am not requiring this or any other text for the course, but I recommend this text as a source of reference. A fairly extensive list of additional recommended references is given at the end of the course syllabus.
Course Requirements
Most of the course activities revolve around a single large-scale group project – the enrollment management problem for Willamette CLA Admissions with significant statistical modeling, optimization, and information system components. The projects will be completed in project teams of four or five students. Team composition will be determined by the instructor though team selections will be made largely at random with minor rebalancing adjustments as necessary to assure that each team includes members with experience in each of the requisite skill areas for the project. A survey of previous class experience and technical skills will be distributed to each class member. The results of this survey will be used to guide the balancing of project teams. I will be available to participate from time to time as a member of each of the project teams and we will often work together as a class to tackle problems of mutual interest to the teams.

Several additional activities are planned to supplement group project work. An individual optimization exercise will give team members experience with problem formulation, solution software, and interpretation of results before facing similar issues on a larger scale with the Willamette CLA Admissions project. There will also be two small individual exercises to reinforce learning on special topics units on statistical reexpression and statistical resampling methods.
Evaluation
Course grades will be based on several small individual exercises designed to reinforce learning on selected special topics and on a single major group project. The guiding principle behind course grades and the evaluation of group work will be, one for all and all for one. That is, each class member will receive her/his group’s score for project work. Class members will also have the opportunity to complete peer evaluations of their team members following each project. These peer evaluations will be used to make marginal adjustments to course grades, as indicated. (In an ideal world, all team members would contribute equally and no adjustments would be indicated.) Even if marginal adjustments for peer evaluations are made, the greatest portion of the course grades will be determined by group performance on projects. Grading weights for each of the required elements are given in square brackets next to the corresponding activities in the following course outline.
Laptop Computers in Class

You are advised to have your notebook computers with you in class and always at the ready, as we will be using them in a variety of ways. Our Class Tools site, available over the Atkinson Intra-Web, will be the essentially the sole means of distribution for all course materials. While I will generally display current examples on the class room screens, you may wish to have copies of the examples open on your screen so that you can better follow along, zooming in as necessary. You will often have the opportunity to look in and work along with me on in-class examples using Excel and other selected software. If you're comfortable doing so, you may wish to use your laptop as a tool for taking notes. In between the times that we are formally and productively engaged using our laptops, please be considerate of your fellow class members and save Internet browsing, e-mail reading, and instant messaging for another time. I know that we all like to fancy ourselves multi-taskers, but these activities are a distraction, not only to you, but to your fellow class members. You also risk injury to my own tender feelings.

Atkinson School Expectation of Conduct for Students, Faculty and Staff 
We are a community of learners. Our professional commitment is to create an environment that advances the science and practice of managing organizations. As individuals, we conduct ourselves with honor and integrity, treat everyone with respect, take responsibility for our actions, and fulfill our promises. 

Examples of conduct consistent with this expectation include: 

· Taking initiative 

· Crafting solutions 

· Completing assignments according to an agreed schedule 
· Offering constructive criticism and accepting it appreciatively 
· Taking responsibility for our own learning and that of others 

We expect someone who observes or learns about behavior inconsistent with our expectations of conduct to initiate corrective action by clarifying the situation and encouraging the responsible party to act appropriately. In the case of a violation of School or University policies or the laws of relevant jurisdictions, notify the appropriate enforcement authorities. 

Accommodations for Students with Disabilities 
Students requesting accommodations for a disability must be registered and certified through the Willamette University Disability Services Office. Students seeking accommodations must contact the Disabilities Services Office in Bishop Health Center at 503-370-6471; or on the web at http://www.willamette.edu/dept/disability/. Atkinson students already approved for testing accommodations must notify Janet Jobes, Atkinson Recorder, at least two weeks prior to all scheduled tests for which they need accommodation. 

Course Outline with Deliverables and Projected Due Dates

I.
Employment Discrimination Project


The Legal Environment of Employee Selection


Statistic Evaluation of Employee Selection Patterns


Contingency Table Analysis


Impact Ratios and the 4/5’s Rule


Statistical Process Control Tools


Monitoring Work-Force Composition


 SEQ CHAPTER \h \r 1Exercise 1 [20%], Employment Discrimination and Adverse Selection


Statistical Analysis and Reporting of Adverse Selection Issues



Applicant Pool and Work-Force Composition Monitoring System




Projected Due Date – W 02/06/2008

II.
Linear Programming and Constrained Optimization


Linear Programming


Linear Programming with Excel Solver


Sensitivity Analysis


Tornado and Spider Charts


Integer and Binary Variables


Exercise 2 [20%], Mixed Integer Programming Exercise

Computer Project Selection



Projected Due Date – W 03/05/2008

III.
Enrollment Management Project, Phase I

Develop appropriate optimization models and analytical decision support tools to improve the enrollment management process for the Willamette University College of Liberal Arts; to select for admission a subset of applicants and an optimal financial aid policy in order to maximize class quality subject to attaining the desired class size within a given financial aid budget while meeting target class attributes and diversity targets.

More specifically (and technically,) given N applicants, select a subset of applicants for admission and an “optimal” and equitable financial aid policy (most likely specified in the form of a need x merit matrix) in order to maximize expected quality and to achieve an expected class size of n within a given expected financial aid budget (expressed in terms of a discount rate,) while meeting expected target class attributes related to gender, ethnic, and geographic diversity as well as potential for contributions to extracurricular activities such as music, drama, forensics and athletics. 

Expected class attributes – quality, size, financial aid cost, gender composition, ethnic composition, etc. – are all computed as expectations, expectations based upon the estimated probability of enrollment, estimated via a logistic regression model (developed in Professor Maltz’ Data Mining course.) Note that, for a given student, the probability of enrollment will depend upon selected attributes of that applicant and upon the amount of financial aid (Merit and Grant as also determined through the optimization model) awarded to the student.

Project Phase I [20%], Enrollment Management System



Core Optimization Implementation

Small-Scale Demonstration Optimization Model



Projected Due Date – W 04/09/2008

IV.
Statistical Resampling Methods

Jackknife Resampling with Standard Error and Interval Estimates


Bootstrap Resampling with Standard Error and Interval Estimates


Resampling Tools for Excel

Exercise 3 [10%], Resampling Exercise



Hewlett-Packard Ink, Median Usage Estimation




Projected Due Date – M 04/21/2008

V.
Enrollment Management Project, Phase II


Extension of the Core Optimization Component to Larger Applicant Pool


Design and Implementation of Prototype Deployment Tools


Project Phase II [30%], Enrollment Management System



Scaled-Up Optimization Model



Design and Prototype Deployment of User Interface



Final Presentation (Delivered during final class meeting)



Due Date – M 04/28/2008
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