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Instructions:

· Count your pages.  There should be 9 pages of questions and answer spaces.  You’ll also need to download a Z-chart to complete the exam, which is also on Blackboard where you found this exam. 

· Open-book, Open-note exam.  You may use Word, Powerpoint, and Excel to work on this test.  However, you may not use any Excel plug-ins other than @Risk (such as solver), or any other software (such as Visio, ABC flowcharter, etc.)

· For the quantitative questions, please feel free to scan in the answer or type, but please make it legible.  Also, remember to show your work.

· For the short answer questions, please type your answers but do also confine your answers to the space provided (12 point Arial or Time New Roman Font, single-spaced, 1” margins all way round) on the page.  Also, remember, “brevity is the soul of wit.”

· Because this is a take-home and you won’t be able to ask me questions, you have up to 5 hours to complete the exam (it is designed to be taken in 3 hours, however). The 5 hours do not need to be contiguous, however you are not allowed to review material and/or work on the problems outside of this time window.  

· Email the exam to me at AndersonSubmit@gmail.com by 7:00 am on Thursday, December 9, as has been announced in class.

Your name, UTEID, and Cohort (as well as submitting it to the correct email) are worth the balance of the 100 points on the exam. 

Since this is a take-home, I want to be explicit in the honor statement:

HONOR STATEMENT

WHEN TAKING THIS EXAM, I AGREE TO ABIDE BY THE HONOR CODE AND THE TIME LIMIT CONSTRAINTS.   I FURTHER AGREE TO AVOID DISCUSSING THE EXAM UNTIL ALL PARTIES IN THE DISCUSSION HAVE COMPLETED AND TURNED IN THEIR EXAMS.

Signature __________________________________________________________________

Good luck...
1. INVENTORY [5 pts per sub-problem]

Ian MacMillian is again tinkering with his inventory policies at Ian’s Tartan Shop on the Royal Mile in Edinburgh, Scotland.  Each year prior to the high tourist season, Ian places a one-time order in April for kilts with trendy patterns (such as purple plaids).  If he cannot sell them in the high season, he must put them on clearance for two-thirds off in order to get rid of them.  This year he pays $125 for a trendy kilt to his supplier and charges customers $225 for them during the high season.  Ian further assigns a goodwill cost for customer alienation of only $20 because most of these sales of trendy tartans go to tourists.  Forecast demand is normally distributed for this year with a mean of 400 kilts and a standard deviation of 150 kilts.  For this problem you can assume that each customer attempts to buy 1 kilt.
A.  What is his optimal order quantity?

For reasons known only to Ian, he instead places an order for 502 trendy kilts (this may or may not be the correct answer to part A).  Answer the following questions for this order policy.

B. What is the resulting probability of a stock-out?

C. What is the fill rate?


E.
What is the expected leftover inventory?

F. What is the expected profit (including the opportunity cost of future lost sales due to alienated customers?

G. What is the implicit goodwill cost resulting from ordering only 502 kilts?  (Hint: the other costs given in the description of the problem remain the same.)  Very briefly comment on the result from a managerial standpoint. 

2. PROCESS CONTROL AND CAPABILITY [5 pts per sub-problem]

A. According to NCAA regulations, a lacrosse ball, when dropped from a height of 72 inches upon concrete floor, must bounce between 43 to 51 inches.  The Austin Lacrosse Ball factory production process yields a daily mean bounce height of 48 inches with a standard deviation of that daily mean of 1 inch.  (Note that daily production averages several hundred balls per day.) Today, the daily measurement is 50.5 inches.  This concerns your boss, but as an SPC expert, are you ready to conclude that the process is out of control?  Why or why not? 

B. On the other hand, should you begin stopping the balls for 100% inspection?  Why or why not?
C. NCAA regulations state that a Lacrosse ball’s diameter must be between 4.125 inches and 4.250 inches.  Individual balls at Austin Lacrosse Ball have normally distributed diameters with a mean of 4.200 inches and a standard deviation of 0.015 inches.  What is their process capability in sigmas?
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