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DEPARTMENT OF STATISTICS AND DEMOGRAPHY

MAIN EXAMINATION, 2015/16

CQ[TRSE TITLE: OPERATIONS RESEARCH 11

COURSE CODE: ST 408

TIME ALLOWED: THREE (3) HOURS

INSTRUCTION: ANSWER A TOTAL OF FOUR QUESTIONS

SECTION A: ANSWER BOTH QUESTIONS
SECTION B: ANY TWO QUESTIONS
ALL QUESTIONS CARRY EQUAL MARKS (25 MARKS)

SPECIAL REQUIREMENTS: SCIENTIFIC CALCULATORS AND STATISTICAL TABLES

DO NOT OPEN THIS PAGE UNTIL PERMISSION HAS BEEN GRANTED BY THE
INVIGILATOR
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SECTION A
Question 1

Moenica has enjoyed sailing small boats since she was 7 years old when her mother started sailing with
her. Today, Monica is considering the possibility of starting a company to produce high quality and stable
small sailing boats for the recreational market specifically for children aged 10 and 15 years. She needs to
decide on whether to build a large manufacturing facility, small manufacturing facility or no facility at all.
With a favourable market, Monica can expect to make $90,000 from a large facility or $60,000 from a
small facility. If the market is unfavourable, however, Monica estimates that she will loose $30,000 with a
large facility and loose only $20,000 with a small facility. Based on the expense involved in developing
initial molds and acquiring the necessary equipment to produce fibreglass sailboats for children, Monica
has decided to conduct a pilot study to make sure that the market for the sailboats will be adequate. She
estimates that this study will cost $10,000. Furthermore, the pilot study can either be favourable or
unfavourable. She estimates that the probability of an favourable market given favourable pilot study is
0.8. The probability of an unfavourable market given unfavourable pilot study to be 0.9. Monica feels that
there is a 0.65 chance that the pilot study will be favourable. If Monica bypasses the pilot study, and
simply decides to build small, large or no facility, she estimates that the probability of a favourable
market is 0.6. What do you recommend? Compute EVSI. "

(25 marks)
Question 2
For the following electrical transmission network, find the maximum energy flow from the source to sink.
(25 marks)




Page 3 of 5§
SECTION B

Question 3

The following data relate to a project network shown below:

Activity Optimistic Time Most likely Time Pessimistic Time
Days Days Days

A 4 6 8

B 5 9 11

C 6 9 12

D 4 9 9

E 5 7 12

F 7 7 9

G 4 7 10

Determine the following:
(a) The expected activity time and variance of the expected activity time for each activity.
(b) The ES, LS, EF and LF values for each activity.
(c) The slack for each activity.
(d) The critical path for the project
(e) The probability that the project will be completed in 35 days or less
(f) The probability that the project will require 30 or more days to complete.
(10+5+5+1+2+2 marks)
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Question 4

(a) Two telephone companies Easy Pay and Budget are competing. A statistical study has shown that in
each 6 month period, 60% of the clients of Easypay stay with the company while 40% of them which to
Budget. During the same period, 20% of the clients of Budget switch to Easypay, while 80% stay with
Budget. On January 1, 2009, Easypay had 50 thousand clients and Budget had 25 thousand clients.

(i) Write the migration matrix M.

(ii) How many clients will each company have on July 1, 2009?

(iii)How many clients will each company have on January 1, 2010?

(iv) Assuming the migration matrix M stays constant in the long term, and the market share (i.e.
percentage of the total customers) of each company in the long term. That is, find the equilibrium
market shares. (2+3+3+10 marks)

(b) Assume that a man’s profession can be classified as professional, skilled labourer, or unskilled
labourer. Assume that, of the sons of professional men, 80 percent are professional, 10 percent are skilled
labourers, and 10 percent are unskilled labourers. In the case of sons of skilled labourers, 60 percent are
skilled labourers, 20 percent are professional, and 20 percent are unskilled. Finally, in the case of
unskilled labourers, 50 percent of the sons are unskilled labourers, and 25 percent each are in the other
two categories. Assume that every man has at least one son, and form a Markov chain by following the
profession of a randomly chosen son of a given family through several generations. Set up the matrix of
transition probabilities.
Find the probability that a randomly chosen grandson of an unskilled labourer is a professional man.

(7 marks)
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Question 5

(a) Dixies Corporation is both a producer and a user of brass couplings. The firm operates 220 days a
year and uses couplings at a steady rate of 50 per day. Couplings can be produced at a rate of
200 per day. Annual storage cost is $2 per coupling, and machine setup cost is $70 per run.

(i) Determine the economic run quantity.

(ii) Approximately how many runs per year will be there?

(i) Compute the maximum inventory level.

(iv)Determine the length of the pure consumption portion of the cycle. (4+3+3+5 marks)

(a) The Wet Elbow Paint Shop sells an average of 400 gallons of paint during lead time. The standard
deviation of demand during lead time is 50 gallons. The paint market is very competitive, so the
store requires a 90 percent service level.

Q) What reorder point should be used to maintain this service level?
(i)  Determine the safety stock level and reorder point if ne more than one out of five
orders should result in a stock out. (5 + 5 marks)
END OF EXAM!!
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