
Diploma – Part 2

Quantitative Methods

Examiner’s Suggested Answers

Question 1

(a) The Poisson distribution may be used to calculate the probability that x
events will occur in a given unit of measurement, such as a particular time
period, assuming that events occur randomly, and that events occurring in
one time period are independent of events occurring in any other time
period. 

(b) (i) Using the binomial distribution with p = 0.01, q = 0.99 and n = 500,

P(0) = (0.01)500 = 0.00657
P(1) = 500 (0.01)499 (0.99) = 0.03318
P(2) = 500C2 (0.01)498(0.99)2 = 0.08363

P(more than 2) = 1 – (0.00657 + 0.03318 + 0.08363) = 0.8766

(ii) Using the Poisson distribution with µ = 500 × 0.01 = 5

P(0) = e–5 = 0.00674
P(1) = 5 × e–5 = 0.03369
P(2) = (52 × e–5)/2 = 0.08422

P(more than 2) = 1 – (0.00674 + 0.03369 + 0.08422) = 0.8753

The answers are very close because when p is small and n is large (as
in this case), the Poisson distribution provides a good approximation
to the binomial distribution.

(c) (i) Using the Poisson distribution with µ = 2
P(0) = 0.1353 P(1) = 0.2707
P(2) = 0.2707 P(3) = 0.1804 P(4) = 0.0902

(ii) P(4 or more) = 1 – (0.1353 + 0.2707 + 0.2707 + 0.1804) = 0.1429
Expected number of days = 0.1429 × 365 = 52 days

Question 2

(a) A price index measures changes in the average prices of a selected set of
goods, services, assets or factors of production from a chosen base period
to the current period. A quantity index measures changes in the average
quantities of goods, services or resources produced, sold or employed from
a chosen base period to the current period. Both indices are set equal to
100 in the chosen base period.



(b) (i) Average Weekly Earnings: 400, 413.6, 429.2, 444.5
Average Unemployment Benefits: 52, 51.5, 51.9, 50.9

(ii) Real Average Weekly Earnings: 100, 103.4, 107.3, 111.1
Real Average Unemployment Benefits: 100, 99.0, 99.8, 97.9

(iii) Average weekly earnings in this country have increased steadily in
real terms during the period, rising by just over 11 per cent from 1999
to 2002. Unemployment benefits, however, have decreased in real
value during the period, falling by over 2 per cent from 1999 to 2002.
So while people in work have experienced steady rises in the real value
of their incomes, the unemployed became worse off.

(iv) Strictly, a deflator should measure changes in the average prices of
the goods and services purchased by the average person or in the
population under consideration. The RPI measures changes in the
prices of the goods and services purchased by the average person or
household in the country. So if the average unemployed person
purchases a different basket of goods and services (which is likely),
then the RPI would not be a suitable index for deflating
unemployment benefits.

Question 3

(a) Males:
Mean = £26,680
Standard deviation (n) = £1,933
Standard deviation (n – 1) = £1,953

Females:
Mean = £24,733
Standard deviation (n) = £1,914
Standard deviation (n – 1) = £1,946

The results suggest that males are paid higher salaries on average than
females. The degree of dispersion is similar for the two groups, though
slightly higher for the male workers. 

(b) H0: µM = µF
H0: µM ≠ µF

At the 5% level the critical value of z is ±1.96

Since 4.33 > 1.96, the null hypothesis can be rejected. There is evidence of
a significant difference between the male and female salaries in this
industry.
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Question 4

(a) The importance of the normal distribution in hypothesis testing is largely a
result of the Central Limit Theorem, according to which, for a sufficiently
large sample size, the sampling distribution of the mean will be normally
distributed regardless of the distribution of the parent population. This
theorem allows the normal distribution to be used in performing
significance tests on means, proportions and other population parameters.

(b) (i) z = (200 – 209)/15 = –0.6. The required percentage is 72.57%.

(ii) z = (220 – 209)/15 = 0.733. The percentage is 76.83%.

(iii) (x – 209)/15 = –1.28
x = £189.80

(c) The standard error of the mean is given by:

99% confidence interval = 35 ± (2.576 × 1.5083)
= 35 ± 3.89%

(d) H0: π = 50
H1: π ≠ 50

At the 5% level, the critical value of z = 1.96 (two-tailed test).

The null hypothesis can be rejected. The bank manager’s claim can be
rejected at the 5% level.

Question 5

(a) Correlation is a measure of the extent to which two variables tend to move
in the same or opposite directions. Evidence of correlation does not
necessarily mean that one of the variables is causing the other to change.
Some other variable may be influencing both variables or the correlation
may be spurious.
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(b) (i)

Apart from the point at (60, 70), there appears to be a reasonably
strong degree of negative linear correlation.

(ii) Let y be Pass Rate and x be Average Class Size. Then,

This represents a fairly low degree of negative linear correlation.

(iii) Outliers are points that do not conform to the general pattern of the
data set. If it can be shown, perhaps by further investigation, that the
point at (60,70) represents a school that differs in some way from the
others and that its inclusion distorts the results, then it should be
removed from the sample.

(iv) With the point (60,70) removed,

This represents a high degree of negative linear correlation.
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Question 6

(a)

(b) (i) When price = 80, QS = 20, QD = 10. So there is a surplus of 10.

(ii) When price = 40, QS = 6.67, QD = 30. So there is a shortage of 23.33. 

(c) Equilibrium is reached when Q = QS = QD, i.e. when:

20 + 3Q = 100 + 2Q
Q = 16
P = 68

(d) (i) After the tax, the supply function is:
P = 25 + 3QS

Now equilibrium is reached when:

25 + 3Q = 100 + 2Q
Q = 15
P = 70

(ii) Before the tax, spending = £16 × 68 = £1,088
After the tax, spending   = £15 × 70 = £1,050.
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Question 7

(a)

(b) An equation close to y = 14 + 3t is acceptable.

(c) Let the twelve quarters be x = 1, 2, . . . , 12. Then we have:

∑x = 78, ∑y = 400, ∑x2 = 650, ∑xy = 3044, n = 12

b = 3.105
a = 13.152

The linear regression trend is:

y = 13.152 + 3.105 x

(d) Q1 Q2 Q3 Q4
7.743 –9.362 –10.467 14.428
7.323 –7.782 –4.887 12.008
0.903 –14.202 –15.307 19.588

15.969 –31.346 –30.661 46.024
–––––––––––––––––––––––––––––––––––––––––––––
5.323 –10.4487 –10.2203 15.34133 (averages)

So the seasonal variations to the nearest whole number are 5, –10, –10, 15.

(e) The seasonally adjusted figures are:

19, 20, 22, 25, 31, 34, 40, 35, 37, 40, 42, 55.

Question 8

(a) Since the club membership is known, it may be feasible to send out
questionnaires to all members, possibly with some incentive to ensure a
high response rate. If the membership is very large, a suitable sampling
method should be used (such as systematic sampling) to obtain as
representative a sample as possible. The purpose of the questionnaire is to
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find out which sports are the most popular, so the questionnaire should
include questions that enable the club to rate each sport in terms of
popularity. Respondents might also be asked which of the club’s facilities
they believe to be most in need of upgrading. The questionnaire should also
ask for details, such as the respondents’ age and sex and the frequency
with which they use the club’s facilities.

(b) (i) Row totals are 50, 60 and 50. Column totals are 40, 60 and 60.
Expected values are 12.5, 18.75, 18.75, 15, 22.5, 22.5, 12.5, 18.75,
18.75.

(ii) O E (O–E)2/E––– –––– –––––––––
20 12.5 4.500
20 18.75 0.083
10 18.75 4.083
10 15 1.667
30 22.5 2.500
20 22.5 0.278
10 12.5 0.500
10 18.75 4.083
30 18.75 6.750

–––––––
24.444

At the 5% level of significance, the critical value of chi-squared with 
4 degrees of freedom is 9.49. Since 24.44 > 9.49, we can reject the
hypothesis of independence. The results support the view that there is
a link between age and preferred sports.


