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BA380N Dallas Operations Midterm

Professor E. G. Anderson Jr.

The University of Texas at Austin

Fall 2010

Instructions:

· Count your pages.  There should be 12 of them.

· You may use one 8 ½” x 11” “formula sheet.”  Otherwise, the test is closed-note and closed-book. 

· For multiple choice, please select the best answer for each question.  For the other questions, please show all of your work and circle your final answer.  (Partial credit is possible for the non-multiple choice problems, though not for the multiple choice problems.) For short qualitative questions, please keep them to the space provided (remember: brevity is the soul of wit).

· Make sure to print your name and UT-EID at the top of this page

· You will have 1 hour and 45 minutes to complete this exam.
The points are listed for each problem.  You will also get 3 points for putting your name, cohort, and EID on the top of this page.

Good luck...

1) A diagram of a face-to-face service process is given below.  The process runs on the J.I.T. principle (in other words customers cannot leave the waiting room and start through the process at Operation 1 more often than the process can finish them.)  Note that the abbreviation “custs” stands for customers. [4 points per sub-problemXXX]
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A. What is the operational cycle time of OP 2?

(1 hour)/(30 custs) * (60 mins /hour) = 2 mins/cust

Note 1/30 of a customer per hour is acceptable as well.

B. Identify the bottleneck and determine the process capacity?
Clerk D can only produce 20 custs/hour, hence she is slower than the other resources and thus the bottleneck. (Deduct 1 point if you say Op 3, because a b-neck is always a resource.)  This means that the process capacity will be 20 custs/hour.
C. What is the utilization of Clerk C if 15 customers arrive every hour on average?
The process is starved, so all the resources will have a thruput of 15 custs/hour.

U(Clerk C) = thruput(c)/capacity(c) = (15 custs/hr)/(20 custs/hr) = 75%
D. What is the average overall labor utilization for the 4 clerks if 15 customers arrive every hour on average?
Note the comment on starving in the sub-problem above.  Then

U(Clerk A) = thruput(A)/capacity(A) = (15 custs/hr)/(25 custs/hr) = 60%

U(Clerk B) = thruput(B)/capacity(B) = (15 custs/hr)/(30 custs/hr) = 50%

U(Clerk C) = thruput(C)/capacity(C) = (15 custs/hr)/(20 custs/hr) = 75%
U(Clerk D) = thruput(D)/capacity(D) = (15 custs/hr)/(40 custs/hr) = 37.5%
U(overall) = (1/4)*[U(A) + U(B) + U(C) + U(D)] = 55.6%
E. If 15 customers arrive per hour on average, what is the throughput of the process?
See note in sub-problems above about starvation, which means that the proc. Thruput is 15 custs/hr.
F. Assume that instead of JIT, you use a material release policy in which each operation operates as quickly as it can.  In this case, what is the overall labor utilization for the 4 clerks assuming that 28 customers arrive per hour? 
Now, thruput may differ between resources.

Thruput (A) = min (28 custs/hr, 25 custs/hr) = 25 custs/hr

Thruput (B) = min (25 custs/hr, 30 custs/hr) = 25 custs/hr

Thruput (C) = min (25 custs/hr, 20 custs/hr) = 20 custs/hr

Thruput (D) = min (20 custs/hr, 40 custs/hr) = 20 custs/hr

Now, we can figure out the utility.

U(Clerk A) = thruput(A)/capacity(A) = (25 custs/hr)/(25 custs/hr) = 100%

U(Clerk B) = thruput(B)/capacity(B) = (25 custs/hr)/(30 custs/hr) = 83.3%

U(Clerk C) = thruput(C)/capacity(C) = (20 custs/hr)/(20 custs/hr) = 100%
U(Clerk D) = thruput(D)/capacity(D) = (20 custs/hr)/(40 custs/hr) = 50%
U(overall) = (1/4)*[U(A) + U(B) + U(C) + U(D)] = 83.3%
G. What is the process throughput in the previous sub-problem?
It will be the thruput at the end of the process, or 20 custs/hr.
H. To increase the capacity of the process, to which operation would you add an additional clerk?
Op 3 (or clerk C)
I. If a clerk is added to increase the capacity of the process (you can assume the new clerk is as efficient as the old clerks at any of the 4 operations), what is the new process capacity in customers/hour?
Clerk A is now the bottleneck, so the process capacity is 25 custs/hour.
J. Returning a moment to the conditions in sub-problem C, you’d like to know what the average time that customers wait as they go through your process. You can’t measure this directly, but you do know that there are an average of 20 customers in the process (including those in the waiting room) at any one time.  What is the total time a customer waits in the process in minutes as opposed to being served (i.e. what is the total time a customer spends in the waiting room or in one of the WIPs)?  Would this wait be more acceptable if this were a back-office process? Why? (Please respond in a sentence or two)?  
L = 20 custs, Thruput = 15 custs/hr ( FT = L/Thruput = 20 custs/(15 custs/hr) = 1.33 hrs = 1 hour and 20 minutes.

ROFT = [(1 hr/25 custs) +(1 hr/30 custs) +(1 hr/20 custs)+ (1 hr/40 custs)]* (60mins/hr) = 8.9 mins

Because there are no parallel ops in this case, waiting time = FT – ROFT = 80 mins – 8.9 mins = 71 mins.

Longer waiting is always more acceptable in back-office processes.  The answers to the other short questions will vary.

2. Dripping Springs Dental Clinic 
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At Dripping Springs Dental clinic (the process flow diagram of which is above), the staff includes 1 dentist, 3 hygienists, 1 receptionist, 1 billing specialist, and 1 cashier. 4 patients arrive on average every hour.  Each patient checks-in with the receptionist, after which he or she waits for one of the three hygienists, who will clean the patient’s teeth.  In parallel, their paperwork needs to be processed.  50% of the patients have dental insurance, which takes the lone billing specialist at the clinic 12 minutes to process per patient.  The remainder, who don’t have insurance, are simpler and the billing specialist can process the required paperwork in 6 minutes.  After the paperwork processing is finished, the dentist will examine the patient’s chart.  However, she has to wait for the hygienists to finish with a patient, before she can examine the patient herself. Finally, the patient pays the cashier before leaving.  Note that this clinic operates in a J.I.T. manner in that they process patients no more quickly than they can complete their treatment. [[4 points per sub-problem]]
A. What is the process capacity in patients/hour? 
LC(Receptionist) = 11 mins/pat    (“pat” = patient(s))

LC(Billing Spec.) = 50% * 12 mins/pat + 50% * 6 mins/pat = 9 mins/pat

LC(Hygeinist) = (1/3)*27 mins/pat = 9 mins/pat

LC(Dentist) = 5 mins/pat + 7 mins/pat = 12 mins/pat

LC(Cashier) = 4mins/pat

Hence, the dentist is the bottleneck, and her CT of 12 mins/pat becomes the process CT.

Process Capacity = 1pat/12mins * 60mins/hr = 5 pats/hour
B. What is the utilization of the 3 hygienists if customers arrive every 15 minutes? 
Each hygienist will see a customer (and complete him, because the process is starved) every 45 mins. Hence,

U(hygienist) = LC(hygienist)/takt time (hygienist) = (27m/cust)/(45m/cust) = 60%
C. What is the utilization of the billing specialist if the dental clinic operates at capacity?

Given this is a JIT system, the arrival rate = process capacity ( all resource takt times will be the same at 12 m/pat.

U(billing spec) = LC(billing spec)/takt time (billing spec) = (9m/cust)/(12m/cust) = 75%
D. If you could obtain an additional employee, whom would you assign her to help in order to increase capacity? 
Dentist because she’s the b-neck
E. If that employee has the same capabilities as the person they are “helping”, what would the new process capacity in patients/hour be?
The receptionist has the next highest labor content at 11m/pat and hence would become the bottleneck.

Cproc = (1 pat/11m)*(60m/hr) = 5.45 pats/hr

F. What is the Rush Order Flow time of the process above in minutes for a patient with dental insurance?

ROFT = 11m + max (27m, 12m + 5m) + 7m+ 4m =49m
G. You end up not hiring the additional employee discussed in sub-problems D and E.  However, you find out some bad news as a result of health-care reform.  Beginning next year, the billing specialist will be required to complete privacy paperwork for each patient (whether insured or not) that you estimate will add 5 minutes per patient in work on average.  What will the new process cycle time be if no additional changes are made to the process? 

LC(Bill spec) = 9m/pat (from earlier) + 5 m/pat = 14 m/pat

So the biling spec. is the new bottleneck and the CT is 14 m/pat
3. 
[4 points per subproblem]  Anderson Animated Arts is developing a new game based on the Power-Puff Girls titled “Power-Puff: The Revenge of Mojo-Dojo.”  As currently planned, the game will have development and marketing costs of $10 MM, a unit variable cost of $12 (including character licenses), and will be sold at $20 per unit.  All expenses and sales will be essentially complete within 1 year.  There is no projected salvage value.  The distribution of forecast sales data is shown below:

Specifically:
	
	
	

	
	Probability
	Demand (MM Units)

	Hit
	20%
	3.0

	Best Guess
	60%
	1.0

	Dog
	20%
	0.8


A.
What is the proposed project’s contribution margin ratio?


CMR = (P- VC/unit)/P = ($20 - $12)/$20 = 40%

B.
Using the “Hit” sales forecast as its planned sales volume, what is its operating leverage?

N = P*Q – VC/unit*Q – FC = $20/unit*3.0MM units -  $12/unit*3.0MM units - $10MM

    = $14 MM

N/unit = $14MM/3.0MM units = $4.67 per unit

OL = (P – VC/unit)/(N/unit) = ($20 - $12)/($4.67) = 1.71
C.
Your executives expect you to make a profit of $2 per unit on this game.  What is the minimum unit volume with which you can achieve this desired unit profit?  (Note that the answer will not necessarily be one of the unit volume estimates received from Marketing).

If you are making $2 profit per unit (i.e. = N/unit),

Q2 * P = Q2 * [VC/unit + N/unit] + FC

( Q2 = FC/[P – VC/unit – N/unit] = $10MM/[$20/unit - $12/unit - $2/unit] = 1.67 MM units
D.
There is a proposal to outsource the graphics rendering “engine” to a 3rd-party supplier.  If the engine is outsourced, you will pay a $4 royalty per unit sold, but your fixed costs will drop to $4MM.  What will the answer to sub-question C be in this case?
Using the same formula as above but using the new numbers yields,

( Q2 = FC/[P – VC/unit – N/unit] = $4MM/[$20/unit - $16/unit - $2/unit] = 2.00 MM units

E.
As a manager, do you recommend following the outsourcing proposal outlined in sub-problem D?  Justify your answer numerically. (Hint: there is more than one correct answer to this question.)

Answers will vary.
Multiple Choice [3 points each]

4.
What is not a rule-of-thumb used to improve the efficiency of back-office service operations?

a) Designing a straight-through process flow without backtracking
b) Hiding those operations that don’t require customer contact out of the customer’s sight
c) Adding inspections after every value-add operation

d) Minimizing WIP

e) All of the above rules-of-thumb are used to improve the efficiency of back-office service operations
5.  What factors generally improve ROI in a service process?

a) Limiting the number of service options
b) Easy-to-understand service flow from the customer’s viewpoint
c) Easy customer surveillance and communications
d) All of the above

e) None of the above
6.
Advantages from shortening flowtime generally include?

a) Reducing the required floorspace to serve customers in face-to-face services

b) Reducing the cost of capital tied up in inventory in manufacturing
c) Reducing the number of defects in manufacturing
d) All of the above are advantages associated with shortening flowtime

e) None of the above are advantages associated with shortening flowtime
Extra Credit:  Who wrote “An investment in knowledge pays the best interest?” [1 pt]  

Ask your professor!
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