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DO YOUR WORK ON THIS HANDOUT. THIS WILL EXPEDITE THE GRADING OF THE PAPERS. 


NAME ________________________ 


MIDTERM SCORE _________________________


Please read the problems carefully and provide the information requested and only the information requested in each question. Use the minimum amount of work required to answer each question. Do all your final work on these pages. I have included blank pages where I thought you might need extra space. The test is worth 90 points. (20% of your total grade)


Hand in your test papers no later than 1:50 P.M. or one hour and 50 minutes after you start, whichever is later. It is unfair to your fellow students who hand in their papers on time to use more time than they had. Carefully consider this time allotment when deciding how to answer the questions.


The midterm is open notes and open book. Use your calculator or laptop if needed and indicate so on your paper. 


A normal probability table is provided at the end of the exam, should you decide that you needed it.


If you want to ask a question, come up to and ask me. Please don’t talk to your neighbors. If you need to borrow a calculator or pencil, ask me. It is usually better to make your own assumptions and stating them rather than get an explanation from me.


Remember, each of these problems is relatively short. Do not consider involved, long solutions. Move on to the next problem if you are stuck.

Good luck, I hope you all do well.

Problem No. 1
Would you say that the person who set up the project shown below had done a good job of following Goldratt’s advice to make sure that a project would not be late? Show your calculations and describe your approach and  results. The due date of the project is 18 (25 points)

	Task
	Predecessor
	Best
	Most likely
	Worst

	A
	-
	3
	4
	6

	B
	A
	1
	2
	4

	C
	-
	4
	5
	7

	D
	C
	3
	4
	6

	E
	D,B
	3
	4
	5

	F
	E
	1
	2
	4


Problem No. 2

We have had several examples of problems in which we crashed a project by paying more for a shortened duration. In each of these only one duration was given for each task. Suppose that a project had given PERT durations. Also you had estimates for crashing the project on $/unit time basis for each activity, based on the most likely duration. Describe how you would combine these two concepts in analyzing such a project. Assume that your output has to be a cost /duration graph for a given probability specified by the client. (20 points) (One page should be sufficient)

To rephrase what we are given – three durations for each activity, a cost for each activity based on the most likely time, and a crash cost based on decreasing the most likely time.

From this we can determine the base cost and the probability of achieving the desired completion time. In doing this we had calculated the average and standard deviation of each activity. The cost would have been adjusted from the most likely to the average time.

The next decision we need to make is whether the optimistic and pessimistic times of a duration will be impacted by crashing. My first thought is to leave them as is  and recalculate the probability with the new average(s) and standard deviation(s). In doing this we would be following the usual procedure for selecting tasks to crash. We can continue this process until no more crashing can occur. We would use the optimistic time as the crashing limit. Plotting the costs and duration and probabilities should allow us to produce lines of approximate equal probability.

Another approach would be to adjust the three durations in proportion for crashing, i.e., for every day reduction in most likely time, we would have a quarter day reduction in optimistic and pessimistic times.  We would then follow the crashing sequence using the new averages and standard deviations.

Problem No. 3
Bill Smith runs a medical laboratory in Philadelphia. He has contracts with several doctors' offices to conduct their lab work. He runs the lab tests and reports the re​sults on their patients. Bill’s company, Lab Results, Inc., has a reputation of always delivering quality results within the time specifi​cations of each contract. Bill is pleased with his com​pany's results. His crew of technicians works hard. He prides himself on the fact that there is no excess labor capacity in his operation. He pays overtime to his technicians weekly, but always includes those costs in his contracts. 

Bill has been asked to bid on a contract to do the lab work for an area hospital whose lab is being renovated. The hospital needs to outsource their lab services tem​porarily. They estimate construction will take 2-3 months, and they want a free-standing lab service to cover their needs for 4 months; then the hospital will re​sume the service. Bill is treating this as a project and in​tends to estimate the work hours needed based on the number of tests the hospital estimates. He will then be able to determine his bid price for the job. Bill wants this contract. He has heard rumors that some of the other hos​pitals in the city are considering outsourcing their lab work permanently as a cost saving measure. Bill thinks that he can submit the low bid if he just has his current staff 'buckle-down' for the 4-month time period and pick up this additional work. The hospital is estimating a sig​nificant amount of work (about 25% of Bill’s current workload), but Bill believes if he just adds additional overtime to his bid, he can cover the increase in workload and win the contract. 

Questions: 

1. Do you think Bill's plan is going to work? Why or why not? 

2. How would you handle the bid on the new project, assuming you thought it was important to bid? (25 points)

I think that Bill is heading for a big disaster, even if he does not deal with the hospital. The case states that he is at capacity and is surviving by paying overtime every week. His staff will eventually get worn out, his productivity will decline and his error rates will go up. He needs to hire additional staff now, without taking on any additional contracts.

I would bid, based on hiring the additional 30 % labor force, assuming I had sufficient facilities. I would run a second shift if the facilities were too small. I would cost out the bid, based on this increase in staff (and consequent improvement in absorbing overhead., and a probably increase in my tax rates)

Problem No. 4 
The chart below details the current status (day 9) of a project. Using some or all of the value measures we have learned, describe the condition of this project. Also, what is the expected total cost? (20 points)

	Activity
	Predecessors
	Planned Duration
	Planned Cost
	Cost to date
	% complete

	a
	-
	3
	$1000
	$1200
	100

	b
	-
	4
	$1500
	$1300
	100

	c
	a,b
	4
	$1700
	$1800
	90

	d
	b
	3
	$1200
	$1100
	90

	e
	c,d
	6
	$2000
	0
	0
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