Bl RZI01 S EEEtr 2 RN L REE

#easntmgn 2 O 7 oz [ %
¥FERBEELR () RHZE

PR LEEEMEME LY 2a(—fE4)
AHERERHES

1. (8 pts) A retail telephone catalog company takes catalog orders from customers and then sends the
completed orders to the warehouses to be filled. An operator processes an average of 50 orders per day.
The cost of processing an order is $1.15, and it costs $0.65 to correct an order that has been filled our
incorrectly by the operator. An operator averages 8 percent bad orders per day, all of which are reworked
prior to filling the customer order. Please determine the quality-productivity ratio for an operator.

2. (8 pts) Explain the difference between attribute- and variable-sampling plans.

3. (14 pts) Joe Auto Company is a small manufacturer of cars, vans and trucks in Eastern Europe. Demand
for each of Joe’s three product lines has been healthy in recent months, but an impending labor strike
threatens to slow down production. Joe’s data on forecasted demand, labor requirements, and profit for
each product line are shown in the table below,

Product Weekly Labor Required | Profit per
Line Demand (unit) per Unit Unit
Cars 500 6 hours $1,200
Vans 100 4 hours $600

Trucks 200 2 hours $200

Joe estimates that even if the workers strike next week, the company can maintain a core of 75 workers,
giving a maximum of 3,000 hours per week. Joe has been studying capitalism and has decided that if the
strike occurs, he will absorb the reduced labor hours by decreasing production of those product lines that
yield the least profit.

a. (7 pts) Please generate a new production plan using Joe’s logic.
b. (7 pts) How much projected profit will be lost next week if the strike materializes?

4. (14 pts) By performing several mathematical manipulations, we can express the total cost equation for
the basic EOQ model as

Total annual inventory cost = v2C,C.D
where, C, = ordering cost, C, = carrying cost, and D = annual demand.

Performing similar mathematical manipulation on the EOQ model with shortages will result in the
following total cost equation for that model:

Total annual inventory cost= ./ 2C,C.De ’C CSC
c + 5

where, C, = ordering cost, C,. = carrying cost, C, = shortage cost, and D = annual demand.

Comparing these two total cost equations, what can you infer about the general relationship between the
EOQ model with shortages and the basic EOQ model without shortages?

5. (6 pts) What are the three inputs and three outputs of MRP?
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6. (10 pts) A company has introduced a process improvement that reduces processing time for each unit, so
that output is increased by 25% with less material, but one additional worker required. Under the old
process, five workers could produce 60 units per hour. Labor costs are $12/hour, and material input was
previously $16/unit. For the new process, material is now $10/unit. Overhead is charged at 1.6 times

direct labor cost. Finished units sell for $31 each. What increase in productivity is associated with the
process improvement?

7. (5 pts) For the data given below, what would the naive forecast be for the next period (period #5)?
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8. (5 pts) Given the following historical data, what is the simple three-period moving average forecast for period 6?
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9. (20 pts) Given the following process layout data for locating four departments (A, B, C, and D) in four areas (1, 2,

3, and 4):
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FromTo 1 0203 4 FowTo A B . C_ D
1 - 50 100 150 DA - 100740 TTAQ
2 - 50 100 ‘B 30 - 1 .7
3 - e 60 i0 s 40
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9.1. (3 pts) What is the distance from area 3 to area 1?
9.2. (3 pts) What is the total flow between departments B and D?

9.3. (4 pts) If departments A through D were to be located in areas 1| through 4, respectively, what would be the
total distance loads would be moved each month?

9.4. (5 pts) If department C must be located in area 1, what layout will minimize the total distance loads will be
moved each month?

9.5. (5 pts) If transportation costs are $.25 per load per foot moved, what are total monthly costs for an optimum
layout?

10. (10 pts) A clothing manufacturer produces clothing in five locations in the U. S. In a move to vertical
integration, the company is planning a new fabric production plant that will supply fabric to all five
clothing plants. The clothing plants have been located on a coordinate system as follows:

. Location  (XY)

-y 72
B 47
o 55
‘D 6,2

E ‘84

10.1. (5 pts) If the amount of fabric shipped to each plant is equal, what is the optimal location for the fabric plant?
10.2. (5 pts) Shipments of fabric to each plant vary per week as follows: plant A, 200 units; plant B, 400 units;

plant C, 300 units; plant D, 300 units; and plant E, 200 units. What is the optimal location for the fabric
plant?




