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PART I. MULTIPLE CHOICE QUESTIONS (15 points)

CIRCLE THE MOST APPROPRIATE ANSWER

1.

w

Circle the correct statement:

a.

b.
C.
d

You expect a continuous process to have a low utilization because volume is large
A continuous process can afford to have a high utilization because variety is low
You expect a process focus to have a moderate utilization because volume is low
A steel production facility is an example of a repetitive process

Mass Customization:

a.
b.

d.

Are Facilities designed to mass produce: Example: car manufacturing

Is Another name for process focused: Example Major retail stores such as
Walmart

Are Facilities designed to assemble large volume with high variety: Computer
manufacturer such as Dell

Are facilities that make-to-order

Hospitals are:

a.
b.
C.
d.

Professional services
Mass services
Service shops
Service factories

We expect a product in its early growth period to be produced using

a

b.
C.
d.

Mass customization
Repetitive focused facilities
Process focused facilities
Product focused facilities

A company is planning to start producing a new product. The product will have a price
of $20 per unit. Machine A has fixed cost of $2,000 and variable cost of $5. Machine
B has fixed cost of $3,000 and variable cost of $10

a.

o0 o

Machine A should be chosen for volumes less than or equal to 200 and machine B
should be chosen for higher volumes.

Machine B is better for all possible volumes.

Machine B should never be chosen.

The two machines cannot be compared based on the available data.

Neither of the two machines should be chosen. They are both too expensive for
the production to break-even.
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6. Which of the following process analysis techniques divides activities into operations,
transportations, inspections, delays, and storage?

a. Flow diagram
b. Time-function mapping
c. Value-stream mapping
d. Process chart
e. Service blueprinting
7. “Sensors are used to measure temperature, pressure, and volume of liquids in several

tanks in a chemical processing facility. The measurements are displayed on a computer
screen.” This describes a(n)

Po0 o

Automatic identification system

Flexible manufacturing system
Computer-integrated manufacturing system
Process control system

Virtual reality system

8. Which of the following transformations generally has the highest equipment
utilization?

a.

T o0 oC

process-focused process
repetitive process
product-focused process
specialized process
modular process

9. Job A requires 5 days of work and is due in 4 days, job B requires 4 days of work and
is due in 3 days, and job C requires 3 days of work and is due on 2 days. If the critical
ratio rule is used, which job should be scheduled first

®Po0 o

Job A

Job B

Job C

None of the jobs, because they are all late.
Any of the jobs, because they are all late.

10.  Productivity can be improved by

a. increasing inputs while holding outputs steady

b. decreasing outputs while holding inputs steady

C. increasing inputs and outputs in the same proportion
d. decreasing inputs while holding outputs steady

e. none of the above

11. Gibson Valves produces cast bronze valves on an assembly line, currently producing
1600 valves per shift. If the production is increased to 2000 valves per shift, labor
productivity will increase by:

a. 10%
b. 20%
c. 25%
d. 40%
e. 50%
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12.  If demand exceeds capacity at a new facility, an organization can use which of the
following to move demand to an existing facility

a.

© 00 o

aggressive marketing

lower prices at all facilities

build a facility of the correct size
add a complementary product
reduce lead times

13. Process A has fixed costs of $1000 and variable costs of $5 per unit. Process B has fixed
costs of $500 and variable costs of $15 per unit. The crossover point between process
A and process B is

a.

T o0oC

50 units
200 units
$2,500
$5,000
$9,500

14. Among the ethical and social challenges facing operations managers

®o0 o

honoring community commitments

maintaining a clean environment

efficiently developing and producing safe quality products
providing a safe workplace

all of the above

15. The use of information technology to monitor and control a physical process is known as

a. process control

b. computer-aided design

C. information numeric control
d. numeric control

e. none of the above
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PART 11
Write your answers in the spaces provided. Be concise and follow the instructions closely. If
you run out of space, continue on the back of the previous page, but indicate this fact clearly.

Question 1 (7 points)

Michael’s Engineering, Inc. manufactures components for the ever-changing notebook
computer business. He is considering moving from a small custom design facility to an
operation capable of much more rapid design of components. This means that Michael must
consider upgrading his CAD equipment. Option 1 is to purchase two new desktop CAD
systems at $100,000 each. Option 2 is to purchase an integrated system and the related server at
$500,000. Michael’s sales manager has estimated that if the market for notebook computers
continues to expand, sales over the life of either system will be $1,000,000. He places the odds
of this happening at 40%. He thinks the likelihood of the market having already peaked to be
60% and future sales in this case to be only $700,000. What do you suggest Michael do and
what is the EMV of this decision?

Page 5 of 11



Question 2 (15 points)

You are the owner of a restaurant and you just introduced three more items to your menu.
Steak, shrimp and chicken platters sell for $55, $45, $25, respectively. Their variable costs are
$15, $10, $5, respectively. You have a monthly fixed cost at $9,000. You have forecasted to
sell 5,500 steaks, 7,000 shrimps and 10,000 Chicken platters annually.

1. Calculate your break-even point in average sales per day. (10 points)

2. Calculate the number of steak, shrimp, and chicken platters that must be sold every day
to break even. (5 points)
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Question 3 (20points)

Bob Dresser operates a major appliance warranty service center. His operation has two
inspection stations that are required at the end of every repair task performed by his appliance
repair staff. These are the Functionality Review (FR) and the Overall Scan (OS). The FR must
be performed successfully before the OS is begun.

It is now Friday, 3pm, and five repair jobs, listed in the table, are awaiting inspections.
Processing times are given in minutes. Bob would like to perform the inspections as quickly as
possible and go home.

1. Inwhat sequence should the jobs be processed? (4 Points)

Job | FR | OS
A 120] 5
B |8 |12
C| 3] 6
D |14 ] 16
E |10 6

2. At what time will Bob be able to go home? (4 Points)

3. How much idle time will there be on the FR station and how much on the OS station?(4
Points)

4. Which jobs will be inspected at 3:45pm? (3 Points)

5. Assume that the OS inspection of job E takes 5 minutes longer. Would that change the
sequence of processing jobs? How much longer will Bob have to stay at work? Justify
your answer. (5 Points)
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Question 4 (20 points)

Nick Brown needs to plan work on 4 jobs that Job | Processing | Arrival | Due
are listed in the table to the right. Two jobs, A ID | Time (days) | Day | Day
and B, are already available (morning of day 0). A 5 0 25
Nick knows that two other jobs, C and D, will B 3 0 15
be available in the morning 4 days from today. C 7 4 12
Each job has to be completed by the morning of D 8 4 22

its due day. Once Nick starts working on a
given job, he has to finish it before starting another job.

1. Assuming that jobs are ordered A-B-C-D, calculate:
a. Average job completion time (2 Points)

b. Average job flow time (2 Points)

c. Average number of jobs in the system (2 Points)

d. Average job lateness (2 Points)

2. Nick does not like to have too many jobs at his desk and is considering using the SPT rule.
a. What is the new order of jobs by SPT? (3 Points)

b. With the new order, did the average number of jobs in the system decrease?
Justify your answer. (3 Points)

3. Nick is worried that some jobs are late.
a. How should the jobs be scheduled to minimize the average lateness? Draw a Gantt
chart presenting suggested schedule. (3 Points)

b. What is the new average job lateness? (3 Points)
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Question 5 (23 points)
Abed works for the operations research department at Fresh direct, responsible of forecasting
weekly sales of octopus. He adopts an exponential smoothing method. Using o = 0.2, he
predicted a demand of 400 kg for week 1 (see table below) of Octopus and using o = 0.8 he
predicted a demand of 500 kg for week 1. The actual sales of week 1 came up to be 600Kg.

Numbers are in Hundreds of kgs.

Week | Forecast with a =0.2 Forecast with a. = 0.8 Actual Sales
1 4 5 6
2 4
3 7
4 8
5 10

a. Complete the forecasting values for week 2 through week 5, in the table above where you
are given for each week the corresponding (ex post) Actual Sales that occurred that week.
(6 Points)

b. Explain qualitatively the difference between the two forecasts. Recall what happens to this
forecasting method when using o = 0 and o = 1. (3 Points)
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The Octopus life cycle is one week. Once the forecast is done, the Octopus supplier delivers the
amount to the store early on Monday. At the end of the week, all remaining Octopus (if any)
are discarded. Fresh Direct is keen on a forecast that takes into account that too much octopus
per week is bad (discarded) and too little is bad (many customers are unhappy). Abed needs to
pick starting week 6, ONE forecasting variant (using EITHER o = 0.2 OR a = 0.8).

c. Having in mind the perishability of the octopus, and the results of the first 5 weeks of
forecasting, which a should Abed use? Explain. (6 Points)
(Hint: Suggest first a way to measure the forecasting error — explain your choice)

d. Forecast demand in week 6 using least-squares trend projection and exponential
smoothing with the o you picked in c). Assume the actual sales of week 6 to be 11.
Compare the two forecasted values to this value of actual sales. (6 Points)

e. Suggest an improvement of your exponential smoothing method. Explain. (no
calculations required in this part) (2 Points)
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Formula Sheet:

S demand in previous n periods

Moving average = o
> (weight for period n)
Weighted x (demand in period n)
moving average = S weights

Fi=F_+a(A(_q-F_4)

Fe=afAcq) + (1-a)(F 4+ T 4) T,=P(F-Fea) +(1-P)T,.
FIT,= F + T,

2 |Actual - Forecast| Y (Forecast Errors)?
= MSE =

MAD m —

2 100|Actual, - Forecast|/Actual,

MAPE = i=1
n
b= Xy - nXy

ﬁ=a+bx X2 - nx? a=y-bx
s . [ravbny = Ry DY

Vx n-3 A [nEx2 - (Ex)][nZy? - (Sy)2]

Y (Actual demand in
period i -
Forecast demand

Tracking _ in period i)

signal ~ (Y|Actual - Forecast|/n)

BEP; = F

(e
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