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SECTION A (ANSWER ALL QUESTIONS)
QUESTION 1.

Mandla, an inventory manager, wants to develop a short-range forecasting system to
estimate the amount of inventory flowing out of his warehouse each week. He thinks that
the demand for inventory has been gradually steady with some slight week-to-week
random fluctuations. A forecasting expert from the Company headquarters suggested that
he use a 3-, 5-, or 7- week moving average. Before selecting one of these, Mandla decides
to compare the accuracy of each using the actual data for the most recent 10- week
period. The data are shows below:

Week Actual Inventory Demand
(E'000)
1 100
2 125
3 90
4 110
5 105
6 130
7 85
8 102
9 110
10 90
11 105
12 95
13 115
14 120
15 80
16 95
17 100
Required:
(@) () Compute the 3-, 5- and 7- week moving average forecast. (10marks)

(i) Compute the Mean Absolute Deviation (MAD) for the three forecasts. (10marks)

(iii) On the basis of your answer in (ii), what is the cash demand for inventory for the
next week. (5marks)
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Forecasting is an essential part of planning in that it is about estimating the future
demand for products and services and the resources necessary to produce these
outputs. Give some reasons for ineffective forecasting that may hinder management
to achieve the best results from any forecasting method used. (5marks).

QUESTION 2

Swazi Airline is planning to open satellite ticket desk in a new shopping plaza, staffed by
one ticket agent. It is estimated that requests for tickets and information will average 15
per hour; and request will have a Poisson distribution. Service time is assumed to be
exponentially distributed. Previous experience suggests that mean service average 3
minutes per request.

Required.

(1) Calculate the System utilization. (4marks)
(ii) Percentage of time the server will be idle (2marks)
(iii) The expected number of customers waiting to be served (4marks)
(iv) The average time customers will spend in the system (4marks)
(v) The probability-of zero customer in the system and the probability of 4 customers in

the system. (6marks)
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SECTION B (ANSWER ANY TWO QUESTIONS)

QUESTION 3.

XYZ Company has two factories at Manzini and Mbabane; and three warehouses at
Sitegi, Big Bend, and Simunye. A new factory at Sicunusa is proposed to increase factory
capacity and satisfy the market demand. The XYZ management wants to determine the
monthly shipping costs if a new factory is located at Sicunusa.

The monthly capacities of the old and new factories, the monthly warehouse
requirements and the transportation costs per unit from each factory to each warehouse
are: ’

Factory Monthly Warehouse Monthly W/H Transportation Costs
Capacity Rqts (Units) Warehouse
(Units) Factory Sitegi B/Bend Simunye
Manzini 400 Sitegi 300 Manzini E31 E21 E42
Mbabane 1000 Big Bend 900 Mbabane E20 E21 E30
Sicunusa 600 Simunye 800 Sicunusa E23 E20 EIlS
Required:

(a). Use the MODI transportation method to determine the total monthly transportation
costs if the new factory is located at Sicunusa. (20marks).

(b). How many units per month should be shipped from each factory to each warehouse
after the new factory is built? (5marks).
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QUESTION 4.

University of Swaziland is embarking on a certain project comprising 10 activities which
have the following durations and precedence:

Activity Durations (days) Immediate Preceding Activities

A 6 -

B 1 A
C 2 A
D 1 B
E 1 D
F B
G 1 C
H F,.G
I 4 E,H
J 5 I

Activities F and H have uncertain durations which at this stage are difficult to estimate.

Required:

(a) Draw a suitable network to represent the inter-relationship between the 10 activities.
(7marks).

(b) What is the minimum time that the project could take, ignoring the effects of
activities F and H? ) (4marks).

(c) If the project must be completed in 19 days, what restrictions does this place on the
durations of activities F and H?. ; (6marks).

(d) After further investigation, it is estimated that the expected times for activities F and
H are 2 days and 1 day respectively. Furthermore, it may be assumed that the
uncertainty in these two activity durations may be represented by a Poisson
distribution. On the basis of this, what is the probability that the project will be
completed in no more than 19 days? (8marks).

A selection of Poisson probabilities is given in the following table:

Probability of
Mean (1) 0 1 2 3 4 or more
1 0.368 0.368 0.184 0.061 0.019

2 0.135 0271 0271 0.180  0.143
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QUESTION 5.

The ABC Office Supplies Company Ltd is a well established firm of paper merchants and
stationers, which is open for 50 weeks each year and specialises in the retailing of general
office supplies. Its many customers include financial institutions, legal establishments
and insurance companies. However, steadily increasing operating costs have diminished
their financial reserves which have prompted the chief accountant to recommend a
reduction in overall stock levels. Whereas in previous times it was common for the
company to hold over 12 months' stock for many stock items in order to guarantee
availability, pressures on liquidity seemed to demand a reduction in inventory levels.

The company's main selling item was a high quality typing paper which tended to have
erratic demand but can be assumed to have a normal distribution with a mean of 800
boxes each week and a standard deviation of 250 boxes per week. This paper is supplied
by the Tiara Paper Company at a cost of E2.50 per box. It was found that the lead time of
supply of this paper recently had been very consistent at 3 weeks. The annual cost of
stockholding was estimated at 15% of the stock item value and is based on the cost of
storage and the company's cost of capital In order to estimate the cost of a delivery of
paper from Tiara, the cost of making and receiving the order together with the associated
accounting and stock control tasks requires a total effort of approximately 12 man hours,
where the average wage rate is El 60 per week for a 40 hours week.

Required:

(i) Calculate the economic order quantity for this stock item, together with the average
length of time between replenishment. (7Tmarks)

(ii) Determine the recommended re-order level if there is to be no more than a 1%
chance that a stock out will occur in any one replenishment period. (9marks)

(iii) Determine the total stockholding cost (storage and delivery costs) per annum using
the calculated values of the economic order quantity and re-order level.  (9marks)

| [Hint: from the Standard Normal table, Z = 2.33]
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QUESTION 6.

Rolls of coiled wire are monitored using a C-chart. 18 rolls have been examined, and the
number of defects per roll has been recorded in the following table:

Sample No. of Defects Sample No. of Defects
1 3 10 1
2 2 11 3
3 4 12 4
4 5 13 2
5 1 14 4
6 2 15 2
7 4 16 1
8 1 17 3
9 2 18 1

Required:

(a). Plot the values on a control chart using three (3) standard deviation control limits.
(13marks).

(b) Using the appropriate control chart, determine two-sigma control limits for each
case.

(i) An inspector found an average of 3.9 scratches in the exterior paint of each of
the automobiles being prepared for shipment to dealers. (6marks).

(i) Before shipping lawnmowers to dealers, an inspector attempts to start each
mower and notes any that do not start on the first try. The lot size is 100
mowers, and an average of 4 did not start. (6marks).
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