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Q1

(2)

(b)

(©

A dairy company makes cheese to supply to stores in its area. The dairy can make
250 kg of cheese per day (365 days per year), and the demand at area stores is
180 kg per day. Each time the dairy makes cheese, it costs RM125 to set up the
production process. The annual cost of carrying a pound of cheese in a refrigerated
storage area is RM12.

(1) Calculate the production lot size.
(3 marks)

(i1) Compute the minimum total annual inventory cost.
(3 marks)

A large distributor of oil-well drilling equipient operated over the past two years
with EOQ policies based on an annual holding cost rate of 22%. Under the EOQ

policy, a particular product has been ordered with a Q" =80. A recent evaluation of

holding costs shows that because of an increase in the interest rate associated with
bank loans, the annual holding cost rate should be 27%.

Determine the new economic order quantity for the product.
(4 marks)

A city manager and the chief of police agreed on the size of the police force
necessary for normal daily operations. However, they need assistance in determining
the number of additional police officers needed to cover daily absences due to
injuries, sickness, vacations, and personal leave. Records over the past three years
show that the daily demand for additional police officers is normally distributed with
a mean of 50 officers and a standard deviation of 10 officers. The cost of an
additional police officer is based on the average pay rate of $150 per day. If the daily
demand for additional police officers exceeds the number of additional officers
available, the excess demand will be covered by overtime at the pay rate of $240 per
day for each overtime office

(1) If the number of additional police officers available is greater than demand,
the city will have to pay for more additional police officers than needed.

Find the cost of overestimating demand.
(2 marks)

(i) If the number of additional police officers available is less than demand, the
city will have to use overtime to meet the demand.

Find the cost of underestimating demand.
(2 marks)

(iii)  Determine optimal number of additional police officers that should be

~ included in the police force.
(6 marks)
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Q2

Rocky’s TV Productions is considering producing a pilot for a comedy series in the hope of
selling it to a major television network. The network may decide to reject the series, but it
may also decide to purchase the rights to the series for either one or two years. At this point
in time, Rocky may either produce the pilot and wait for the network’s decision or transfer
the rights for the pilot and series to a competitor for RM100,000. Table Q2 shows Rocky’s
decision alternatives and profits (in thousands of ringgit Malaysia).

Table Q2: Payoff table of Rocky’s TV Productions

State of Nature
Decision Alternative Reject, s; 1 year, s, 2 years, 53
Produce pilot, d; -100 50 150
Sell to competitor, d; -100 100 100

The probabilities for the states of nature are P(s,)=0.20, P(s,) = 0.30 and P(s,) =0.50.. For

a consulting fee of $5000, an agency will review the plans for the comedy series and
indicate the overall chances of a favorable network reaction to the series. Assume that the
agency review will result in a favorable (F) or an unfavorable (U) review and that the
following probabilities are relevant:

P(F)=0.69 P(s, | F)=0.09 P(s,|U)=0.45
P(7) =031 P(s, | F)=0.26 F(s,|U)-0.39
P(s, | F)=0.65 P(s,|U)=0.16

(a) Construct a decision tree for this problem.

(2 marks)
(b) Determine the recommended decision if the agency opinion is not used.

(3 marks)
(c) Compute the expected value of perfect information

(2 marks)
(d) Determine Rocky’s optimal decision strategy assuming the agency’s information is

used.

(8 marks)

(e) Calculate the expected value of the agency’s information.
(2 mark)

® Find the maximum fee that Rocky should pay for the agency’s information.
(1 mark)

(g) Determine the final recommended decision for Rocky’s TV Production.
(2 marks)
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Q3 Sunrise Bakery has decided to bake 20 loaves of its famous sourdough bread every day.
Each loaf costs Sunrise RM1.50 and can be sold for RM3.00. Sunrise can sell any unsold
loaves for RMO0.75 the next day. The store has determined that daily demand will follow the
distribution as shown in Table Q3(a):

Table Q3(a): Demand probability distribution

Daily Demand | Probability
5 0.08
10 0.12
15 0.25
20 0.20
25 0.20
30 0.15

Table Q3(b) shows ten random numbers:

Table Q3(b): Random numbers

Random number
0.8689
0.7369
0.7235
0.2098
0.1132
0.3762
0.9505
0.1591
0.4832
0.4834

—_ Z

(a) Construct intervals of random numbers.
(2 marks)

(b) Simulate 10 days demand by using the results in Q3(a) and Table Q3(b).
(2 marks)

(c) Calculate Sunrise Bakery’s total profit for 10 days using the results in Q3(b).
(16 marks)
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Q4

(a)

(b)

(©)

A teacher has breakfast at a restaurant every morning. He either orders a coffee or a
tea. He never orders coffee on two consecutive days, but if he does order tea one
day, then the next day he can order tea or coffee with equal probability.

Tabulate the matrix of transition probabilities.
(4 marks)

Table Q4(b) shows the transition matrix for switching political parties in an election
year, where Democrats, Republicans, and Independents are denoted by the letters D,

R, and I, respectively.

Table Q4(b): Transition matrix for switching political parties

Next election
This election D R I
D 0.6 0.3 0.1
R 0.3 0.6 0.1
I 0.2 0.2 0.6

Find the probability of a Democrat voting Republican in the second election.
(6 marks)

A survey of Asian car buyers indicates that if a person buys a Honda, there is a 60%
chance that their next purchase will be a Honda, while owneis of a Mazda will buy a
Mazda again with a probability of 0.80. Table Q4(c) shows the transition matrix of
the buying habits of these consumers

Table Q4(c): Transition matrix buying habits

Next purchase
Present Honda Mazda
purchase
Honda 0.6 0.4
Mazda 0.2 0.8

Compute the steady-state probabilities.
(10 marks)
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Q5 A company producing torches is negotiating with a company for the supply of torch bulbs.
The bulb company therefore needs to plan its production to meet the needs of the torch
company and thus uses that company’s quarterly demand over the past three years to
forecast future demand. Table Q5 shows the sales figures of 2019 to 2021.

Table Q5: Quarterly sales figures of 2019-2021 (in thousands)

| Year

Quarter 1 Quarter 2 | Quarter 3 Quarter 4
2019 349 295 196 389
2020 447 418 324 456
2021 550 528 415 615

Calculate the forecasted demand for four quarters of 2022 using trend regression line and
seasonal variation factors through moving average technique.
(20 marks)

-END OF QUESTIONS-
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FINAL EXAMINATION
SEMESTER / SESSION : SEMII/2021/2022 PROGRAMME CODE: BPA
COURSE NAME : MANAGEMENT COURSE CODE : BPB 20603
SCIENCE II
Forecasting
Let

Simple linear regression model

J’) = Bo + [;’]x
where

5 S_\‘u
A°s,
Jﬁu =y- ﬂlf

Coefficient of Determination

Se S w

Coefficient of Pearson Correlation

7 CONFIDENTIAL



CONFIDENTIAL BPB 20603

AREAS IN TAIL OF THE NORMAL DISTRIBUTION
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