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Abstract

I have utilized comprehensive case studies to promote the synthesis and integration of the topics covered in my Production and Operations classes over the past four years. I have developed a case study that covers the topics of forecasting to estimate product demand, linear programming for production scheduling, material requirements planning for purchase and work order generation, transportation method for machine maintenance, queuing theory for tool crib staffing, single period inventory with uncertain demand for stocking, and simulation for expected cost calculation. Students prepare a consultant’s report summarizing and interpreting the computer results.  Feedback from students shows this case methodology to be especially effective.  I will provide copies of the case as part of my presentation.
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BACKGROUND

The recognition that case studies are a useful resource in promoting  the synthesis and integration of the material in Production and Operations Management (POM) classes has long been recognized.  I have utilized published cases and found them lacking in computer specific applications and true integration of POM topics.  Over the past four years, I have developed and enhanced a case study that incorporates several of the topics covered in POM.  Each student receives a copy of the case at the beginning of the semester.  The case has eight sections:  production scheduling (linear programming), material requirements planning, transportation method, project management, queuing theory, demand forecasting, single period inventory, and simulation. Imbedded in the case are unique sets of data for each student for each section.  Although I highly recommend that the students work in groups each student must input their specific data into the computer and analyze his/her specific computer results.  The students continue to work on the case throughout the semester as each topic is covered in class.  At the end of the semester, their results are then summarized in a consultant’s report.  No computer output is permitted, only verbal statements of what the computer results mean to the business owner may be included in the report.

PRODUCTION SCHEDULING (LINEAR PROGRAMMING)

The bills of material, routings, material costs, and labor rates of two products at two different plants are indicated in the case.  The students are required to formulate this as a linear programming problem with four decision variables and five constraints with the objective function of profit maximization over the next month.  After formulating the problem, the students solve it on the computer and interpret the results.  Their reports must include a discussion of which work centers should seek to expand capacity as well as other linear programming sensitivity issues.

MATERIAL REQUIREMENTS PLANNING

Using the optimal production schedule for the two products at the two plants derived in the first section of the case, students prepare a material requirements plan for the required purchased parts, raw materials, and assembly items.  Different items utilize different lot size rules including: Lot-For-Lot, Fixed Order Quantity, Least Total Cost, and Wagner-Whitin.  Students are asked to describe the recommended purchase and work orders resulting from this analysis. 

TRANSPORTATION METHOD

In this section of the case, it is assumed that the two production facilities have machines that require special maintenance that can only be provided by outside vendors.  There are three such vendors located in three different cities.  Each vendor charges mileage expense for driving to the plants.  Students use the transportation method to determine the optimal maintenance schedule that provides the minimum total travel expense.

PROJECT MANAGEMENT

The scenario presented in the case that deals with project management is concerned with the construction of a new automated warehouse.  The construction budget is $10 million.  Students find the critical path and the completion date using the computer.  A total of  $900,000 of the original budget is unallocated and students must perform an economic analysis to find which activities should be expedited.  

FORECASTING

In this section of the case it is assumed that the company is participating in three trade shows during the upcoming summer.  A promotional item will be produced and distributed to all attendees of these car shows.  Each student receives historic data of thirty-six previous car shows detailing the attendance, cost of admission, number of exhibitors, and number of magazine ads promoting the shows.  Students perform linear regression on the computer to determine the equation that will be used to predict attendance for the upcoming shows.  Not all of the potential independent variables are significant.  Forecasts for each of the three car shows must be calculated along with confidence intervals.  The total combined attendance for the three shows is next projected as the sum of three independent random variables.  A confidence interval for the total attendance at the three car shows is also required.

SINGLE-PERIOD INVENTORY UNDER UNCERTAINTY

Since the promotional item which is distributed at the three car shows is specific to this upcoming summer, determining the optimal number of promotional items to produce becomes a single-period inventory problem.  Demand is uncertain and was estimated in the prior section of the case.  Demand is assumed to be normally distributed around our forecast with a standard deviation derived from the standard error of the estimate provided by least squares regression.  The optimal percentile is calculated by finding the optimal balance between the unit cost of understock and the unit cost of overstock.

SIMULATION

The final section of the case combines the results of the Forecasting section and the Single-Period Inventory Under Uncertainty section plus additional promotional literature expenses into one simulation problem.  The objective of the simulation exercise is to estimate the total expected promotional costs of participating in the three car shows this summer.  The students are provided with an Excel simulation model into which they input their specific results.  Students are required to perform enough repetitions until they can predict the expected cost within $100.  This usually requires several hundred repetitions.  The simulation results must be graphed and presented.

FINAL REPORT

The final report must, of course, be typed and look professional.  Grading is based upon content, grammar, and spelling.  No computer output except graphs may be included.  An introduction and a conclusion section are also required.  It is explained to the students that the grade they will receive is proportional to the amount that the business owner would pay to receive the report.  

RESULTS

The case has been used over several semesters.  The feedback from students has been quite favorable, especially among graduate students.  Of course students are generally lazy and would prefer to not write the consultant’s report at all.  After having completed the assignment, however, they see the value of the exercise and state that it was a worthwhile effort.  Several students have taken the report with them to show prospective employers the level of analysis that they performed in class.
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