MANAGEMENT STUDIES TRIPOS
DIPLOMA IN MANAGEMENT STUDIES

Tuesday 1 May 2001 1.30t0 4.30

Paper M2

QUANTITATIVE METHODS AND OPERATIONS MANAGEMENT
Answer not more than four questions, two from Section A and two from Section B.
All questions carry the same number of marks.

Answers to questions in each section should be tied together and handed in
separately.

The approximate number of marks allocated to each part of a question isindicated in
the right margin.
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SECTION A

1 @ Explain the difference in the data requirements of the Wilcoxor-Mann-
Whitney Test and the Wilcoxon Signed Ranks Test [20]

(b) The Table below shows data obtained from the 2000/1 MST/Diploma
Survey of final year undergraduate students. The data showed the expected starting
sdaiesfor thefirg job after graduation for even students from one particular
college.

Final year undergraduates £
Gender Expected Starting
Sary
29000
15000
20000
15000
20000
32000
20000
19500
20000
18000
22000
Source: 2000/1 MST/Diploma Survey

TN Z

Using a non-parametric tes, test the null hypothesis that, within the population
concerned, thereis no difference in the sdlary expectations of men and women against
the dternative hypothesis that there is a difference. Use a significance leve of 5%
[40]

(© Explain how you interpret the phrase the population concerned in (b)
[15]

(d) Explain why the atigticd tables required for the Wilcoxon Signed
Ranks Test do not need to indicate which of the two rank-sums one choosesto call T
and which one choosesto cdl T, whereas for the Wilcoxon-Mann-Whitney Test. Wy
is aways defined as the rank-sum for one of the two groups (conventiondly the
smaller group). [25]



2 Write brief notes on:

@ Tufte sLie Factor and Data-ink ratio; [30]

(b) Theissuesinvolved in selecting arandom sample of fina year
Undergraduate students to interview in a college of the University [39]

(© the wording of questionsin a questionnaire [35]

3 @ Explain briefly what is meant by the terms simple random sampling,
guota sampling, cluster sampling, and the design effect. [25]

(b) A company wishesto estimate the tota number of tdevisonsin the

50,000 houses in Cambridge. Nationa data suggest that the number of televisons per
house follows a Normd didribution with a sandard deviation of 1.2. The company is
congdering usng a quota sample, which would have an expected design effect of 2.0.
Find an eguaion for the sample sze which ensures that (with 90% probability) the

edimate of the totd number of tdevisons is within £E of the correct tota. Hence , or
otherwise, find the sample Size necessary to achieve E = 10,000 and E = 1000.

[30]

(© Do you think the sample Sze necessary to estimate the average number

of teevisons per house would differ between the USA and the UK? Explain your

answer. [29]

(d) Discuss the extent to which the error in the samplein (b) can be said to
be zero if the sample sze is equd to the whole population. [20]
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4 @ Describe briefly when you might use a Kolmogorov- Smirnov one
sample test. [15]

(b) The table below shows data obtained from the 2000/1 MST/Diploma
Survey of find year undergraduate students. The data show the number of hours per
week students expect to work in their first job after graduation.

Final year undergraduates frequencies
Hours per week Number of Respondents
0-29 6
30-39 86
40-49 101
50-59 34
60-99 20

Source: 2000/1 MST/Diploma Survey

The mean and sandard deviation of the hours per week were 47.2 and 10.1
respectively.

Usng a Kolmogorov-Smirnov test, test the null hypothesis that the number of
hours per week that find year undergraduate students expect to work follows a
Normd digribution againg the dternative hypothess that it does not. You may ignore
the continuity correction factor in your caculations. Use asgnificance level of 5%.
[35]

(© Test the null and alternative hypothesesin (b) using ac? test rather
than a Kolmogorov- Smirnov test. [35]

(d) Which of thetest in (b) and (c) do you fed is more gppropriatein this
Stuation? Explain your answer. [15]



SECTION B

5 @ In smple exponentid smoothing, much depends on the choice of the
smoothing congtant a. Compare the use of alarge vaue of a with the use of asmdl
vaueof a. [25]

(b) If there exigs an upward, or downward, trend in the data, how will
ample exponentia smoothing and a moving average respond to it? [25]

(© Name one dgnificant advantage of smple exponentid smoothing over
the moving average. Name one sgnificant advantage of the moving average over
smple exponentid smooathing. [25]

(e Recall tha the formulafor exponentid smoothing is

Szaxi+ta(l-a)xu+a(l-a)yxe +a (@-aPxas+...

By replacing t with (t+1) in this equation, generate the updating formula that

expresses S intermsof S. [25]
6 @ Define in gengd terms wha the term bottleneck means in an
operations management context, and explain its sgnificance with respect to the output
of an organisation. [40]

(b) In a manufacturing environment, what rule must be edtablished with
regard to the work at the bottleneck?

(© In a manufacturing environment, describe two negative effects of a
non-bottleneck operaion running faster than the bottleneck, and andyse why these
occur. [30]

(d) In a manufacturing setting, choking the release of nonbottleneck
machines, in order that they run a the full capacity speed of the bottleneck, can have
sverd beneficid effects. Lig two of these effects and identify issues that might be
faced in achieving them. [20]
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Y ou have taken a new job running the production department for amarketing
firm in Manchester that findsthat it is most economicd to produce 360 00
units annualy. The facility producesin fixed batch szes of 6000 (using the
EOQ with production), and the annua torage cost is £15 per unit. The firm
works on the basis of a 30 day month.

@ If each production run costs £75 to set up, what is the daily production
rate of the plant? [60]
(b) The accounting department has informed you that next year the
holding cost and ordering cost will increase by the same percentage,
somewhere between5 and 8 percent. At this point, they cannot be more
specific. Based on this information, what can you say about the effect
this cost increase will have on the optimd betch sze? [20]
(© Suppose that this year, ingead of producing the units in-house, the firm
had ordered them from an outsde vendor. Assuming that the vendor
has the same ordeing and sorage codts, and that there are no
additional cogts for placing the order with the vendor, how would you
expect the sze of orders placed with the vendor would compare with
the sze of production runs produced in-house? State any additiond
assumptions that you require. [20]
@ Explain briefly what is meant by the term crash cost. Give an example
of crash cost that could occur in the hedlthcare sector. [20]
(b) Congder the project delineated in the Table below. In addition to the
costs shown, there are indirect costs of £100 per day.
Activity | Immediale | Normd Time | Norma | CrashTime | Crash
Predecessors (weeks) Cost (£) (weeks) Cost (£)
a none 32 200 26 500
b none 21 300 20 375
c none 30 200 30 200
d a 45 500 40 800
e ab 26 700 20 1360
f Cc 28 1000 24 1160
g ef 20 400 18 550
Determine the optima time in days to complete the project. [60]
(© Determine the optima completion cost for the project in (b). [20]

END OF PAPER




