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Question 1
(a) Answer each of the following questions:
i. Outline the difference between a parameter and a statistic.
ii. What does the coefficient of variation measure?
iii. Name an advantage and a disadvantage of the range as a measure of spread.
[6 marks]
(b) The histogram below shows the length of time it took 34 people to complete a task.

i.
ii.

Comment on the shape of this histogram.
Based on the shape of the histogram, what is the best measure of centrality and
variability for this data?
[3 marks]

(c) The heart rates (beats per minute) of 33 patients admitted to the Accident and Emergency
department at a local hospital were measured. The data is given below:
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Calculate all three quartiles and the interquartile range for the above dataset.
Interpret the interquartile range.
Are there any outliers present in this dataset?
Construct a boxplot for the above data.
It was discovered that the value of 101 bpm was recorded in error and should have instead
been 108 bpm. What effect would this have on the mean and the median? Give reasons
for your answer. (Note: you do not need to calculate these values for the updated dataset)
vi. What other graphical display would be appropriate for this dataset? (Note: you do not
need to produce this plot)
[16 marks]

Page 2 of 10

Question 2
(a) There are 7 red balls and 4 black balls in a box. You are to pick three balls from the box without
replacement.
i. What is the probability that you pick three red balls from the box?
ii. What is the probability that you pick two red balls and one black ball from the box?
[5 marks]

(b) The customer service department for a wholesale electronics outlet claims that 80 percent of
all customer complaints are resolved to the satisfaction of the customer. In order to test this
claim, a random sample of 6 customers who have filed complaints is selected. Let 𝑋 be the
random variable representing the number of customers whose complaints were resolved to
the customer’s satisfaction. Assuming the variable 𝑋 follows a binomial distribution, what is
the probability that
i. Exactly 2 customer complaints are resolved satisfactorily?
ii. Two or more customer complaints are resolved satisfactorily?
[5 marks]

(c) Suppose that the number of Wi-Fi interruptions on an office network varies, with an average
of 1.2 interruptions per day. Assuming that the Poisson model is reasonable for this situation,
where 𝑋 is the random variable representing the daily count of interruptions, calculate the
probability of having no more than two interruptions tomorrow.
[5 marks]

(d) It is known that the annual milk yield of a given breed of cow is normally distributed with a
mean of µ = 4,900 litres and a standard deviation of σ = 800 litres.
i. If one of these cows is selected at random, what is the probability that its annual milk
yield is:
a. between 4,300 and 5,500 litres?
b. less than 4,000 litres?
ii. Suppose that 60% of the population of the cows yield less than 𝑘 litres of milk per
annum. What is the value of 𝑘?
[10 marks]
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Question 3
(a) Answer each of the following questions:
i. Explain what is meant by a rejection region in the context of statistical hypothesis testing.
ii. What is a 𝑝 − value?
iii. In a given hypothesis test, a 𝑝 − value of 0.453 was found. In this case, would you reject
or fail to reject the null hypothesis at a significance of 5%?
iv. The following two 95% confidence intervals for the mean were found for a dataset
(33.8, 56.2) and (39.9, 50.1)
Which of these confidence intervals is preferable and why?
[5 marks]

(b) A production line fills ink into bottles. The volume of ink in these bottles is known to follow a
Normal distribution with a standard deviation of 0.6ml. A sample of 30 bottles of ink are
chosen at random and the mean volume of ink in these bottles was found to be 98ml.
i. Construct a 95% confidence interval for the mean volume of ink in the bottles.
ii. What sample size is needed in order for upper and lower bound of the 95% confidence
interval for the mean volume of ink to be within 0.1ml of the mean value.
[7 marks]

(c) A company is conducting a one day orientation program and wishes to test the effect it has
on the work performance of their employees. Sixteen employees are selected at random of
which 8 workers attend the orientation program and the other 8 employees do not attend the
orientation program. After one month, an on-the-job evaluation was conducted for all 16
participants. The descriptive statistics for both groups are shown below.
Sample Size

Mean

Received Orientation

8

26.25

Standard
deviation
4.367

No Orientation

8

19.875

3.044

i. List and explain two methods which you could use to test a dataset for normality.
ii. Is there evidence of a significant difference between the work performance of employees
who attend this orientation program and those who do not attend the program? Conduct
a suitable test of hypothesis using a 1% significance level and you may assume equal
variances. Clearly state your hypotheses and conclusions.
[13 marks]
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Question 4
(a) The probability that Bob will like a new action movie is 0.8 and the probability that his
girlfriend Ann will like it is 0.7. Based on previous dates, the probability is 0.18 that he will like
the movie and she will dislike it. What is the probability that he will like the movie given that
she is not going to like it?
[5 marks]
(b) Let 𝐴 be the event that a person takes an overseas summer vacation and the probability of
this event is 0.75. Let 𝐵 be the event that a person takes an overseas winter vacation and the
probability of this event is 0.32. The probability that a person takes an overseas winter
vacation and takes an overseas summer vacation is 0.15.
i. What is the probability that the person does not take an overseas summer vacation?
ii. What is the probability that a person takes an overseas winter vacation given that
person takes an overseas summer vacation?
iii. Are the events 𝐴 and 𝐵 mutually exclusive? Give a reason for your answer using
probabilities to demonstrate.
iv. Are the events 𝐴 and 𝐵 independent? Give a reason for your answer using probabilities
to demonstrate.
[10 marks]
(c) A student was asked to investigate the amount of credit given by a bank to customers based
on whether
- the customer had a telephone or not, and
- how long the customer lived at their particular residence (This is recorded as a categorical
nominal variable with 4 levels/categories).
The following output was generated in R. Answer the following questions:
i.
ii.

Explain the reasons why the student would choose the methods below to investigate
these problems.
Comment on the findings of the student.

Wilcoxon rank sum test with continuity correction
data: Amount by Telephone
W = 6078, p-value = 0.001179
alternative hypothesis: true location shift is not equal to 0

Kruskal-Wallis rank sum test
data: Amount by ResidenceDuration
Kruskal-Wallis chi-squared = 1.7832, df = 3, p-value = 0.6186

[10 marks]
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Statistical Formulae
Mean:
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Confidence Intervals and Hypothesis Testing:
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