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Operations 430


Sample Questions
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Question 1 These questions deal with Mitchell Gold Co. as described in the articles “A Maverick of Sofas Rearranges the Furniture Business” and “Gold’s New Rush”.
[1.a]  Using the dimensions we discussed in class, how would you describe Mitchell Gold Co.’s strategic position?  

Mitchell Gold competes by offering high quality products at a lower price than most makers of similar quality furniture.  They offer limited variety in comparison to other makers, which allows them to be more responsive and deliver orders in a timely manner (97% on time shipment).

[1.b]  Consider the following description of another furniture maker’s (Invincible IPF) business:

The standard product line has about 500 different items, with many of the pieces starting as stock, unfinished wooden frames imported from Europe. But the finished furniture can be as different as the imaginations of the designers, with 60 different standard finishes for the wood and an almost unlimited selection of upholstery provided by designers. … Because each piece is hand finished by rag and brush and made to order, the process can take 12 weeks or longer, with one custom-made entertainment cabinet nearing completion after almost six months.  (The Record, Bergen County, NJ, 12/09/2001)

How would you anticipate that Mitchell Gold’s production processes differ from those of Invincible IPF?  Be sure to discuss the nature of the production equipment and the placement of inventory.

MG offers less variety and has greater volume than Invincible.  Consequently, MG likely uses more specialized equipment while Invincible has primarily general-purpose equipment.

Since designers provide upholstery provided for custom orders, Invincible should have little raw material and no finished goods.  MG likely has higher raw material and finished goods inventory.  Given the long flow times, Invincible likely has much higher WIP levels.

Question 2
[2.a]  In The Goal, Jonah asks Alex 3 questions: Did your throughput increase?  Did your inventories decline?  Did your process cost decline?  Define each of the three italicized terms for a process and explain why a positive answer to each of the three questions may be classified as an improvement.

Throughput corresponds to the rate at which flow units flow through the process. Throughput in general should correspond to sales not production. If the product has a positive margin, an increase in throughput increases positive cash flows.

Inventories correspond to the number of flow units within process boundaries. Decreasing inventories decreases the amount of working capital required. It also decreases any reduction in inventory value due to obsolescence. Process cost refers to the cost incurred in transforming inputs to outputs. A reduction in process cost increases margin and thus profitability.

[2.b]  Many enlightened firms have made flow time reduction a key objective.  Discuss under which conditions a reduction in flow time improves performance of a process in terms of the modules we have discussed: 

1. strategic & competitive impact:

Reducing flow time allows a firm to target customer segments that may want a faster response. It also allows a firm to be more responsive to volume and taste changes of the customer.

2. impact on financial flows:

Cash is tied up as working capital for a shorter amount of time.

3. impact on critical path:

The critical path gets shorter.

4. impact on bottlenecks:

Bottleneck capacity may go up only if the flow time at the bottleneck is reduced.

5. impact on lean operations:

Generally allows a firm to operate with lower levels of inventory. Also shortens the time lag between introduction and detection of defects.

 [2.c]  List three ways to increase the capacity of a process.  Consider the likely relative cost of implementing these changes and present them in order from cheapest to most expensive to implement.  Explain the rationale for your ordering.

Option 1:Decrease work at the bottleneck resource (e.g. by moving QC before bottleneck)

Option 2: Move work from a bottleneck to a non-bottleneck resource.

Option 3:Add to the bottleneck resource

Rationale:
Moving QC before the bottleneck is a very simple change that eliminates work even if quality does not improve. Moving work from a bottleneck to a non-bottleneck resource requires training and changed capability at the non-bottleneck resource. Adding to the bottleneck clearly requires additional investment.

Question 3  
The three hair stylists, Francois, Bernard and Mimi (FBM) run a Fast Service Hair Styling Saloon for busy professionals in the Gold Coast area of downtown Chicago.  They stay open between 6:45 AM - 9:00PM in order to fit to a large variety of people’s work schedules.  In their fast service location, they perform only shampooing and hair styling activities.  On average, it takes 10 min to shampoo, 15 min to style the hair and 5 minutes to bill the customer.  The store layout is shown below.  It consists of a shampooing area, which can accommodate 3 customers at a time and a styling area with 4 desks, which have fully integrated hair-modeling equipment. 
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When a customer arrives, he/she first checks in with the receptionist (FBM’s younger sister LuLu).  This takes only 3 minutes.  One of the three stylists then takes charge of him/her and performs all three activities i.e. shampooing, styling and billing consecutively.

[3.a]  What is the number of customers that can be service per hour in this hair salon?

Answer: ________6 customers_____ customers per hour

	Resource
	Unit Load
	Unit Capacity
	# in pool
	Process Capacity

	Receptionist
	3 min/cus
	20 cus /hr
	1
	20/hr

	Styler
	30 min/cus
	2 cus/hr
	3
	6/hr


[3.b] What is the minimum time to have your hair done if you’re the first customer at 6:45 AM?

Answer: _________33____ minutes
Sum all activity times.
[3.c]  After 3 months, FBM draws a large share of the Gold Coast clientele, who frequently use hair saloons. Therefore, they consider increasing the capacity of their business. 

Francois suggests the following. He thinks that if Mimi takes charge of only the shampooing activity for all customers, and Francois and Bernard do the styling and the billing of a customer, they could improve the capacity with no investment.  The flow would now look as follows:

Bernard disagrees with Francois and suggests using faster hairdryers, which would cut the styling time to 10 minutes, and he wants keep the allocation of work the same as before.  

What should they do to improve their capacity and why?  (Circle only one answer.)

a) Do what Francois suggests

b) Do what Bernard suggests

c) None of the alternatives improve the process

d) All of them improve the process similarly.

Why?

If do as Francois says they will have a capacity of 6 again, whereas, if they cut the styling time to 10 min. and all three are in charge of all activities except reception, then the capacity will be 2.4 *3=7.2 cust/hr.

[3.d]  To improve the ambiance, FBM has installed a small self-service fresh juice bar in the salon for waiting customers. On average, there are 3 customers waiting at the bar for the next stylists available. Assuming that that the salon is run in its original configuration (i.e., without any of the process improvements described above) and operates at capacity, how long should a customer expect to spend on average in the salon?

Answer:   63 minutes.
Waiting time = 3/6 =0.5 hrs= 30 min.

Average Flow time = 30 min + 33min = 63 min.

Question 4 

[4.a]  In order to implement improvements in performance such as those seen in the House Game, it is often necessary to change not only job descriptions but employee compensation as well. Drawing on your House Game experience, explain (a) why the original piece rate compensation scheme contributed to inefficiency in the system and (b) what new compensation scheme you would suggest in order to support the structure of work your team devised.  

Piecework pay encourages workers to “push” material regardless of demand or quality, leading to inventory buildup and low quality snowballing. 

In order to support cell-based manufacturing, some component of team and quality-based pay is needed to support the new organizational goals. 

[4.b]  Explain how the use of buffers in final assembly at Toyota’s Georgetown facility lowers the potential cost of a line stop associated with a pull of the andon cord. 

By providing buffers of inventory between segments in final assembly, Toyota limits the extent of a shutdown associated with a line stop.  A 1 min stop affects only the segment rather than all of final assembly, because the downstream segments will continue to produce from the buffer inventory. In this way, inventory decouples the dependence of the later segments, allowing valuable time to address the cause of the stop and to fix it before other segments are affected. 

[4.c]  A manufacturer of auto parts is trying to implement JIT. Traditionally there has been no control on the amount of work in process inventory (WIP) between stages (it has been known to exceed 500 parts between some stages). As a first step the amount of WIP between stages is limited to a maximum of 5 parts. What, if any, impact does this have on the output from the factory in the short term?  Using lessons learned from the river analogy, how should the manufacturer manage buffers? 
If buffers are slashed so drastically, output from the plant will decline in the short term since there are very small buffers to counter variability.  From the river analogy it would be better to lower buffer sizes slowly, identifying sources of variability at each stage and taking corrective action rather than lowering buffer drastically in one step.

Question 5 

The Federation Express Corporation (FederEx) provides express small package delivery overnight.  Airplanes arrive 24/hrs a day at its national hub in Temphis, where their contents are unloaded onto small 4-wheeler trucks, each capable of holding 1,000 packages.  The trucks transport the packages to the sorting center. After being sorted, another fleet of trucks transports the packages to the outgoing planes.  From here on, we will restrict ourselves to the receiving process only.

During the day (6am-6pm), airplanes arrive at a high rate providing an approximately continuous arrival flow of packages with an average rate of 25,000 parcels/hour.  During the night (6pm-6am), however, air landings are slower, resulting in an average arrival rate of 5,000 parcels/hour.  FederEx runs two 12-hour shifts for its sorting center: the day shift starts at regular business opening time of 8am and leaves by 8pm [crews are staggered in four-day weeks].  The day shift has the largest amount of employees and can process up to 20,000 parcels/hour.  The night shift, on the other hand, is smaller and can process up to 10,000 parcels/hour from 8pm-8am.  It is known that the trucks typically had to wait to unload at the sorting center during a portion of the day shift.  This happens when the total storage area (designed to store up to 50,000 parcels) of the unloading zone at the sorting center is full.  Truck drivers were paid $10/hour, benefits included.

Two Kellogg grads fondly recalled their operations class and proposed two possible improvements:

1. Increase the unloading storage area so that it can store an additional 15,000 parcels.

2. Run 3 shifts: 2 new days shifts (8am-4pm and 4pm-10pm) processing 20,000 parcels/hour and 1 new night shift (10pm-8am) processing 10,000 parcels/hour.

[5.a]  On the grid, draw the parcel inventory build-up diagram of FederEx’s receiving process under current operating procedures AND under the two proposals (identify the three scenarios).

[5.b]  As soon as the storage bins are full, trucks must wait.  When does the first truck wait under each scenario?

	
	Time when first truck waits

	0. Current operating procedures
	12:00 = noon

	1. Increases storage area
	15:00 = 3pm

	2. . Run 3 new shifts
	12:00 = noon


In words, what is the general logic that one should follow to answer these questions?  (There is a 30-word limit on this answer.)

Input – output rate gives inventory buildup rate.  Here inventory builds up first in storage area, and once that fills up, in the trucks that then must wait.  

[5.c] Qualitatively, how do the three proposals impact the total truck waiting time W (check 1 box for each proposal)?

	
	Increases W
	No impact on W
	Decreases W

	1. Increases storage area
	
	
	X

	2. Run 3 new shifts
	
	X
	


In words, what is the general logic that one should follow to answer these questions? (There is a 30-word limit on this answer.)

Truck wait is total area of inventory diagram above the storage constraint.

Detailed notes:

1. The larger storage area fills up later and less inventory is held in trucks, decreasing their wait.  2. Three shifts only add capacity after 8pm when storage area is not full (and their was no waiting to begin with.)

6. Consider the life cycle of a product from introduction to maturity to decline. What kind of process (job shop, batch process, or line flow) would be appropriate at each stage and why? 

At the introduction phase, product volumes are small and design changes frequent. Thus production in a job shop setup is likely to most appropriate. At maturity volumes will be large and price pressures more significant. Thus production in a line flow or batch setting (depending on volumes) is likely to be more appropriate. As the product declines, volumes decrease and a return to job shops is most appropriate.

7.  A small printed circuit board manufacturer has established itself based on the ability to supply a large variety of small orders in a timely manner. A firm approaches the manufacturer to place a large order (equal to the current volume from all other orders) but asks for a 30 percent discount. Do you think the circuit board manufacturer should accept the order? Justify your answer. 

The circuit board manufacturer should either reject the order or set up a separate line to process this order. The current production process is likely to be good at flexibility but not provide the lowest cost. Producing the large order on the same process will not result in lower costs for the large order but will disrupt timeliness of the current orders that are small.

8.   Explain why the overall performance of Wriston will deteriorate if the Detroit plant is closed and products moved for production to lines in other plants.

Variety and scale are two important drivers of overhead costs for Wriston. Detroit has focused on products with high variety and low volumes. This allows other plants to focus on lower variety with higher volumes. Moving the Detroit products to other plants will result in a large increase in variety at these plants with very little increase in volume. This will increase overhead hurting performance. The other plants will lose their focus further hurting their performance.

9.  Compare the differences in patient needs at an emergency room in a hospital with that of a department doing knee replacements in terms of price, quality, time, and variety. Which of these departments should follow the approach taken by Shouldice? Why? 

Patients arriving at an emergency room are likely to focus on quality and the ability of the emergency room to be flexible and handle a variety of ailments. A department doing knee replacements only on the other hand does not have to handle variety. It can put in place processes that exploit this fact to improve quality and reduce cost. Thus a department doing knee replacements is more likely to follow the approach taken by Shouldice and exploit the fact that it requires no variety
10.  Consider CRU Computer Rentals with the following data (different from the original case). Rentals occur at the rate of 1,000 per week. Each rental averages 6 weeks, and generates $35/wk. Shipping cost is $2.5/unit. Receiving cost is $2.5/unit. Preconfig cost is $6/unit. Repair cost is $130/unit. Each unit costs $780 and is depreciated over 3 years. Flow time, inventory and throughput at each stage are as shown in the Table below.
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	Customer 
	Receivin g 
	Status 24 
	Status 40 
	Status 41 
	Status 42 
	Status 20 

	Throughput (units / week) 
	
	1,000 
	1000
	700
	405
	405
	405
	1000

	Inventory (units) 
	
	6000
	500 
	1,500 
	1,000 
	905
	500 
	2000

	Flow Time (weeks) 
	
	6.0 
	0.5
	2.14
	2.47
	2.23 
	1.23
	2 


10 a.  Calculate the performance metric "utilization" that CRU uses.
Total number of units =12,405

Number on rent = 6,000

Utilization = 6,000/12,405 = 0.48
10 b.  A rented computer follows one of three possible routes depending upon its classification at receiving: 

1 Classified correctly as ready for preconfig (Status 24) 

2 Classified incorrectly as Status 24 (needing repair) 

3 Classified as status 40 (repair) 

Evaluate the flow time of each route (this can also be called the duration of the rental cycle in each case).

Case 1: Duration of cycle = Customer + Receiving + Pre-config + Status 20 = 6 + 0.5 +

2.14 + 2 = 10.64 weeks.

Case 2: Duration of cycle = Customer + Receiving + Pre-config + Status 40+ Status 41

+ Status 42 + Status 20 = 6 + 0.5 + 2.14 + 2.47 + 2.23 + 1.23 + 2 = 16.57 weeks.

Case 3: Duration of cycle = Customer + Receiving + Status 40+ Status 41 + Status 42 +

Status 20 = 6 + 0.5 + 2.47 + 2.23 + 1.23 + 2 = 14.43 weeks.
10 c.  Evaluate the contribution per route (or cycle) per computer in each of the three cases in part (b). What is the weekly contribution of a computer in each of the three cases in part(b).
Case 1: Computers that only go through pre-config

Revenue per cycle = 6´35 = $210;

Cost per cycle = pre-config + shipping cost = $6+$5 = $11

Depreciation per cycle = 10.64´(780/156=5) = $53.2

Contribution per cycle = 210 - (11 + 53.2) = $145.8

Contribution per week = 145.8 / 10.64 = $13.70

Case 2: Computers that are mis-classified and go through both pre-config and repairs

Revenue per cycle = 6´35 = $210;

Cost per cycle = Repair cost + shipping = $130 + 5 = $135

Depreciation per cycle = 16.57´5 = $82.85

Contribution per cycle = 210 - (135 + 82.85) = -7.85

Contribution per week = -7.85 / 16.57 = - $0.47

Case 3: Computers that only go through repairs

Revenue per cycle = 6´35 = $210;

Cost per cycle = Repair cost + shipping = $135

Depreciation per cycle = 14.43´(5) = $72.15

Contribution per cycle = 210 - (135 + 72.15) = $2.85

Contribution per week = 2.85 / 14.43 = $0.20
11.  Kristina’s Pizzeria: Kristen’s friend Kristina has watched Kristen’s incredible success with selling fresh, home-made cookies, and decided to set up shop similarly, to sell fresh, hot pizzas and quiches. She initially plans on a one-woman operation.  After exhaustive analysis, she has decided to make and sell one or both of her two favorite dishes: ‘All-the-works’ mini pizza and Hawaiian pineapple quiche. Customers stand in line and place orders. It takes Kristina a negligible amount of time to note down the orders. 

After careful study of the student market, she determines that the pizzas can be sold for $6.00 each and the quiche for $7.00 each. The process for making these is slightly different. 

To make the pizza, Kristina quickly applies pizza sauce on to ready-made crust, and then layers it with cheese, meat and vegetable toppings. Then she pops it into the oven. Layering the pizza crust with toppings takes her 3 minutes; the pizza has to bake for 10 minutes. 

The quiche is much more labor-intensive. The dough for the crust has to be laid out artfully on the baking plate, and the stuffing (of cheese, pineapple, spinach and assorted condiments) has to be loaded with care. Then the edges of the dough base have to be trimmed. This entire process takes Kristina 8 minutes to do. Then the quiche is loaded into the oven. Baking the quiche takes just 5 minutes. 

The cost of materials (particularly, the fresh, luscious pineapples) is greater for the quiche than for the pizza. It costs $3.00 for the materials for the quiche, but just $1.50 for the pizza raw materials. 

After baking, the pizza or quiche is quickly removed from the oven, and served piping hot to customers. To finish an order, Kristina has to pack the pizza or quiche, add packets of mozzarella cheese, hot peppers and other dining accoutrements, and then take money from customers. All of these (post-baking) activities take a total of 2 minutes per order. 

The oven can bake exactly one pizza or quiche at a time. Your job is to help your friend Kristina with process-analysis, and make recommendations.  Assume that, at the prices she has set, the demand is sufficiently high that all the pizza and quiches Kristina makes can be sold. 

[To answer the following questions, you may find it useful to draw a process flow chart for pizza and quiche making]. 

11 a) What is the theoretical flow time for pizza? What is the theoretical flow time for quiche? 

Ans: 
Theoretical flow time for pizza is _ 15 minutes.

Theoretical flow time for quiche is _15 minutes.
11 b) Suppose Kristina were to make and sell only pizzas. What is the theoretical process capacity per hour? 

Ans: 
Theoretical Process Capacity for pizza only is 6 per hour. Bottleneck is oven
11 c) Suppose Kristina were to make and sell only quiche. What is the theoretical process capacity per hour? 

Ans: 
Theoretical Process Capacity for quiche only is 6 per hour. Bottleneck is Kristina.
11 d) If Kristina wanted to make only one of the two dishes (pizza or quiche), which would you recommend to her? How much money could she make per hour by following your recommendations? 

Capacity for both pizzas and quiche is 6 per hour. However, the margins per pizza is $(6-

1.50)= $4.50, and the margin per quiche is $(7-3)= $4.00. Hence, it is better to make only

pizza, and generate $(4.50 • 6) per hour = $27.00 per hour.
11 e) Could Kristina do still better than your solution for (d)? If so, how? If not, why not? You will need to substantiate your arguments with actual calculations. 

The trick is to observe that bottlenecks are different for pizzas and quiche. The right product mix could lower the stress on the individual bottlenecks, thus increasing effective capacity and profits. For pizza, oven capacity is the constraint. For quiche, manpower (Kristina) is the constraint. In fact, the resource utilizations are inversely related. Making and selling one pizza takes 5 minutes of Kristina’s time and 10 minutes of oven time. Making and selling quiche takes 10 minutes of Kristina’s time and 5 minutes of oven time. Consider now an order consisting of one quiche and one pizza. Unit loads for such order are: (10+5)=15 minutes for Kristina and 15 minutes of oven time: Thus, both resources are bottlenecks and will be used maximally. The process capacity is 1order/15min = 4 orders/hr. Thus, with this mix, the process can make 4 pizzas and 4 quiche per hour, generating $(4 • 4.50 + 4 • 4.00) = $34.00 per hour, which is significantly higher than the $27.00 per hour generated by making pizza alone.
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