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SECTION A

1 @

(b)

Explan what is meant by the terms pared data, independent data,
ordind dataand interval data. [6]

The Table bdlow shows data obtained from the 2001/2 MST/Diploma
Survey of Cambridge undergraduate students.  Respondents were
asked what rdigion, if any, they followed, and whether they supported
the bombing of Afghanistan by the US as a response to the events of
September 11" 2001. For the latter question, respondents were asked
to reply on a scde of 1 (strongly againgt the bombing) to 5 (strongly
support the bombing). The two religion groups shown in the Table are:

CJ  followersof Chrigianity or Judaism;
BHI: followers of Buddhism, Hinduism or Idam.

Cambridge undergraduate students

Rdigion group Extent of support for Number of Respondents
bombing of Afghanistan
CJ 1 30
BHI 1 9
CJ 2 50
BHI 2 4
CJ 3 24
BHI 3 4
CJ 4 34
BHI 4 1
CJ 5 7
BHI 5 1
Usng a nonparametric test, test the null hypothess that, within the population

concerned, there is no difference between the two religion groups in the extent
of support for the bombing againg the dternative hypothess that there is a
difference. Useasdgnificance leve of 5%. [10]

(©

Would it be possble for atest of the kind you have used in (b) to regect
the null hypothess with the sample of respondents from the 2001/2
Survey if one of the two religion groups had only one member in the
sample? Explain your answer. [9]
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(b)

@

(b)

(©)

Write brief notes on the basic principles of the design of charts when
conveying quantitative data [15]

Dexcribe, with judtifications, the changes you would make if you hed
the opportunity to redo the survey described in question 1. The broad
topic of the survey should remain the same.  You may wish to condder
changes to the questionnaire, the way that the survey was carried out,
or different hypotheses that you would wish to test. [10]

Explan briefly wha is meant by the terms smple random sampling,
multi- tage sampling, and the design effect. [6]

A company wishes to edimae the average number of meds a
household in Great Britain eats out a a restaurant per year. In order to
edimate the sze of the sample they will eventaully need, they sdect a
preliminary sample of 40 households. This is done by firs randomly
choosing 40 out of the two hundred or so area telephone directories for
Great Britain and then randomly choosing one telephone number from
each of these. The first person to answer the telephone at that number
is aked to edimate how many meds out a a redaurant ther
household ate in the last month. The mean response is 10.2 and the
dandard deviation of individuad responses is 29. Making clear any
assumptions you make, and explaining the ways in which you fed your
cdculation is limited, cdculae how many respondents would be
needed in a full survey in order to esimate with 95% confidence the
average number of meds eaten out a restaurants per household to
within plus or minus five per year. You should assume the full survey
has a design effect of 2.0. [12]

Congder now a different survey, where the sample sze is a sgnificant
fraction of the population sze. Show that the two definitions of the
design effect (one based on the standard errors for a given sample size
and one based on the sample Szes necessary to achieve a given
precison) ae not equivdent. In such gtuations, which of the two
definitions do you think is more appropriate to use when cdculating a
confidence interval? [7]
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(b)

Explan the differences between parametric and non-parametric
datigtica hypothesstedts. [6]

The 2001/2 MST/Diploma Survey of Cambridge undergraduate
sudents included a question on whether respondents were for or
againg UK support for the US responses to the events of September
11" 2001. Respondents were asked to reply on a scale of 1 (very much
agangt support) to 5 (very much for support). The Table below shows
the data obtained from the subset of al respondents who would
normaly vote for the Conservative Party.

Cambridge undergraduate students

Response Number of Respondents
1 1
2 9
3 18
4 12
5 9

Source: 2001/2 MST/Diploma Survey

Usng a non-parametric two-taled test, test the null hypothess that, within the
population of Conservative-voting Cambridge undergraduate students, there
are as many people for UK support for the US responses, as there are againgt
it. Useadgnificancelevd of 5%. [6]

(©

(d)

In principle, one could repeat the test in (b) with other politica parties
or groups of politicad parties, usng the daa obtained in the Survey.
Explan why this might be mideading, and how you could adapt the
methodology you used in (b) to dleviate the possible problem. [6]

The Centrd Limit Theorem dates that the sum of a sat of n vaues,
esch of which is taken from the same didribution, tends towards a
Normd didribution as n becomes very lage.  Explan how this
Theorem could in principle be agpplied to the problem in (b), and the
reasons why it is preferable to use a non-parametric test instead. (Note
that you are not expected to carry out the calculation itself.) [7]



SECTION B

5

Suppose that you have just started in your new position. Your boss has hired
you because shelhe is very concerned about customer satifaction and feds
that your knowledge of scheduling will be hdpful in achieving this

Your boss has provided you with the following sx jobs to schedule on a piece
of equipment. Shelhe has dso given you the additiond information that each
job fully occupies the equipment for the job specified:

Duration
6 days
4 days
2 days
8 days

1 day
5 days

'nrnUOw>§

@ In scheduling the order of the jobs wha is the minimum average
completion time that can be obtained? [8]

(b) Suppose each job makes a batch of products that is placed into stock.
If the demand for these products and current stock levels are as
follows, what schedule would be best? Explain your answer. [17]

Job | Demand | Current Stock
A 10 260
B 15 195
C |40 880
D |2 20
E |5 75
F 80 1280




Sgwrs Ltd. Is a firm based in Cadiff that produces mobile phones. The
production manager has developed the following chart that bresks down the
production process into fifteen operations, and provides the immediate
predecessors of each operation and each operation time in minutes.

Operation | Immediate Operation
Predecessors | Time (mins)

1 None 6

2 1 3

3 2 9

4 2 5

5 3 8

6 2 10

7 4 7

8 4 4

9 5,6 9

10 6, 7 8

11 8 4

12 9 12

13 11 7

14 10, 12 3

15 13,14 5

The production manager informs you to assume a cycle of 30 minutes.

@ Determine the minimum number of dations that could be achieved,
and use the ranked postiond weights technique to achieve a baance
for this number of stations. [7]

(b) Is there a solution with the same number of Stations you used above,
but with a lower cycle time? If there is such a solution, what is the
minimum cyde time tha gives a badance with the same number of
gtations you found above? [7]

(© Findly, for the three dations, find a baance with the smdlest posshle
cycetime.



It is exactly five years in the future, and you have just received a phone cal
from a Cambridge friend who had been unsuccessful in getting on to the
Management Studies Tripos course back in 2001. Your friend now works in a
windowless office as an assgant purchasng agent for an indudtrid firm caled
Millennium Lighting, which is located in a larged, domed dructure in
Greenwich.  Millennium  Lighting inddls lighting fixtures in posh offices
throughout the Souteast.  Although you ae now a handsomey pad
management consultant with a luxurious office overlooking the City, you ae
willing to take 45 minutes to help out an old friend with some free advice.
Your friend needs to place an order for haogen light bults and must choose
one excdusve supplier from amongst the three lighting suppliers who are
authorised vendors to Milennim Lighting.  Your friend informs you that
Millennium Lighting has an annua requirement for 20 000 haogen bulbs and
this demand is expected to reman condant into the indefinite future
Millennium Lighting top management has made it very dear to your friend
that it must never find itsalf out of stock of halogen bulbs

Supplier 1 has a ‘dmple pricing policy: haogen light bulbs cost £250 per
bulb. Supplier 2 has a ‘large order’ policy: bulbs cost only £2.40 each, but
Supplier 2 will not consder any order of fewer than 3000 bulbs a a time.
Supplier 3 follows a ‘bumper order policy’: bulbs are sold a the very
competitive price of £2.30 each,but supplier 3 will not accept orders of dze
less than 4000. Jugt prior to your friend ringing you, the sales manager from
Supplier 1 had rung your friend offering a £2000 ‘annua cashrback’: each
year that Millennium Lighting promises to purchase a least 3000 bulbs over
the year from Supplier 1, it will receive a £2000 refund from Suppleir 1.

Millenium Lighting estimates a cost of £100 for placing an order, exclusve of
purchase cogt, and estimates a 20% annual cost of holding inventory.

@ Which supplier should your friend choose s0 as to incur the minimum
cost? Judtify your answer.

(b) What order size should your friend use?

(© When your friend atempts to place the order with the least-cost
supplier, your friend is shocked to learn that it has suddenly gone out
of busness. Which supplier should your friend order from now and
what is the annual cost associated with ordering with this firm?



British Consumer Goods Ltd. (BCG) operates a chain of 40 chemists shops
throughout England and Wades. From a man warehouse in Birmingham, it
supplies the individud chemigts shops with nearly a thousand products. The
company’s higorical inventory policy has involved monthly orders placed
directly with the manufacturers of the various products and held a its man
warehouse. As its product line has grown, BCG's tope managers have
expressed concern about the increasing inventory levels and the associated
high inventory costs.

As a results, BCG's inventory manager has been asked to make a detailed cost
andyss of the items carried in inventory to see if a better inventory policy can
be established. The inventory manager has selected one of BCG's top-sdling
products, a cold remedy cdled ‘LimeSp’, for an initid sudy. LimeSp is sold
to the consumer in packages of 24 tablets. BCG purchases LimeSip from the
manufacturer in cases of 10 a a cost of £12 per case.

The demand for cases of LimeSip over the past sx months has been as
follows

Month 1 2 3 4 5 6 Total
Demand (incases) | 2025 | 1950 | 2100 | 2050 | 1975 | 1900 | 12 000

Although demand per month is not congant, the month-to-month difference is
andl enough that inventory planning with a constant rate of 12,000/6 = 2000
per month is viewed as acceptable.  Specificaly, BCG places orders monthly
of size Q = 2000.

BCG edimates its annual cost of insurance, taxes, breskage, shrinkage, and
warehouse overhead to total approximatey 6% of the vadue of the inventory.
The cogt of cepitd is 12%. The cogt for placing an order, which includes the
sdaries of the purchasng agents and support staff, as wel as transportation
costs and miscellaneous costs, is estimated to be £38, ndependent of the size
of the order.

@ If BCG were to change to an EOQ ordering policy, what order sze
would they use? [6]

(b) What would be the percentage reduction in annud cost (excluding
purchase cost) achieved by BCG changing from their current ordering

policy to the EOQ policy? [12]

(© The manufacturer of LimeSp guarantees a 3-day ddivery time on dl
orders placed by BCG. Taking into account weekends and holidays,
BCG operates 250 days per year. At what inventory leve should BCG
order a new shipment of LimeSp from the manufacturer? State any
additional assumptionsif you make them. [7]

END OF PAPER
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SECTION A

1 Discuss the ways in which entry barriers can be sad to determine the degree
of concentration in a market. [25]

2 ‘No one theory of the growth of the firm is entirdy satifactory. However
taken together there are a number of theories which do give a satisfactory
picture of why firmsgrow. Discuss. [25]

3 ‘There are three typica effects of mergers. Firdt, share prices rise.  Second,
profitsfal. Third, costs go down.” Explain and discuss. [25]

4 With reference to a least three indudries, illustrate how government policy
towards industry can attempt to increase societd welfare. [25]
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SECTION B

5

A company produces three products R, Sand T:

R S T

£ £ £
Materias (E2 per kg) 5.00 6.00 4.50
Labour (£3 per hour) 4.50 3.00 6.00
Variable overheads (£1 per hour) 1.50 1.00 2.00
11.00 10.00 12.50
Sdling price 16.00 15.80 17.30
Contribution 5.00 5.80 4.80

Due to a sudden shortage the company’ s supplier informs them that for July
only 4500kg of raw materid will be available.

The Managing Director (who once read a book on margina costing) says that,
because product S makes the largest contribution, dl the materid should be
used to produce S. However, the Finance Director is unsure about this policy
and fedsthat an dternative strategy might be better.

You arerequired to:

@ 0] Cdculated the budgeted contribution for July if the Managing
Director's policy is implemented and establish if any other plan
would be better. [9]

Some time later it becomes gpparent that the supplier was wrong and that the
raw materia will not be in short supply, but due to a labour dispute only 2000
hours can be working during July. The market research department has adso
informed the Finance Director that only 900 units of S can be sold and due to
product dependency the other two products must be made in the ratio of 2Ts
for every 1R.

(i) Egablish the optimum production plan and the budgeted
contribution under these new conditions. [9]

Part (b) need not relate to part (a)

(b) 0] ‘The baance shest shows how much a busness is worth.
Discuss. [4]

(it) What is the convention of corssency? Does this convention
hep usars in making more vaid compaisons between
bus nesses? [3]
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6 The Fulke Lesure Group plc is a regiond brewer and nationd hotdier.
Accounts for the year to 31 December 19X 8 showed:

Balance Sheet as at 31 December 19X8

Fixed Assets (note 1)
Current Assets
Stock

Debtors

Short-term deposits
Bank

Current Liabilities
Taxation

Trade Creditors

Overdrafts

Dividends

Sundry Creditors & accruas

Net current assets (liabilities)
Long-term loans
Ordinary shares of £1

Share premium
Retained profits

Profitsand loss account for the year ended 31 December 19X8

Turnover
Operating Codts

Income from short-term deposits

Interest payable

Profit before tax

Taxation

Profit after tax

Dividends

Retained profit for the year

19X8
£000

12500
16700
48500

120

77820

4100
1180
920
4400
14780

36000

£000
1559960

41820

197780
40000

157780

14800
65280
77700

157780

171700

150900

20800

1300

22100

2800

19300

6500

12800
6300

6500

£000

12200
15300
2000
125

29625

3500
10000
4600
3200
13400

34700

19X7

£000
134970

(5075)
129895

18615
111280
112800

27280

71200
111280

163500
145900
17600
200
17800
2300
15500
5300
10200
4800
5400
cont....



