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Quantitative Techniques Coursework 
 
Instructions 
 
Note that the particular numbers for this exercise are different for each student, as set out 
in the table at the end. 
 
Please make sure that you explicitly show the procedure to obtain your results. Simply 
stating the numeric results will not be considered an acceptable answer. 
 
Whenever possible, also show how you can obtain the result in Excel. Please attach the 
Excel file you used for the analysis. 
 
Part 1. Preliminaries [30 marks] 
 
A retail chain selling skincare products wishes to carry out a survey about the 
profitability of a new store in a shopping centre. They investigate potential demand by 
randomly stopping customers in the shopping centre and asking them how much they 
spend on skincare products in a month. 
 
Assume that the random sample of customers consists of N people and that the 
expenditure in skincare has a sample mean of £SM and a standard deviation of £SD. 
 
Construct a two-sided 95% confidence interval for the population mean of expenditure on 
skincare products. [5 marks] 
 
Test the two-sided hypothesis that the true mean is £U at a 1% significance level. Is the 
result of this test consistent with your answer to the point above? If not, explain the 
difference. [5 marks] 
 
How would your answers change if the sample size was 20? Construct the confidence 
interval and test the two-sided hypothesis above for a sample size of 20. [10 marks] 
 
Now test the one-sided hypothesis that the true mean is equal or greater than £U versus 
the alternative that the mean is less than £U (sample size = N). Use a 1% confidence 
level. [10 marks] 
 
Part 2. Testing differences between means [25 marks] 
 
The product manager for anti-wrinkle products would like to target the shop to over 50s, 
claiming that this customer segment’s average expenditure in skincare products is higher 
compared to that of the overall population.  
 
Therefore the marketing department runs another survey on a random sample of people 
over 50. They randomly select N2 people and they find that the sample mean for this 
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group is £SM2, with a standard deviation of £SD2. This sample is drawn independently 
of the first sample. 
 
Devise a test to decide on statistical grounds whether the claim of the product manager is 
true, using a significance level of 5%. Be careful to spell out your null and alternative 
hypotheses and what it means to accept or reject the null hypothesis. [10 marks] 
 
How would the test differ if your null hypothesis was the equality of means? [5 marks] 
 
Find the p-value corresponding to the latter test of equality of means. Given the p-value 
you obtained, would the result of the test change if the significance level was 1%? [10 
marks] 
 
Part 3. A real example [45 marks] 
 
Think about another (now real!) case where the previous test can be (and it is) applied. 
Try to get information on the web or on any other source about the different analyses that 
have been actually carried out on this case. Do you have information about the statistical 
techniques that have been used? Do you know how many observations have been used? If 
you have found analyses with opposite results, do parts 1 and 2 above help you to cast 
light on the strength and weakness of the case put forward by the two sides?  
 
Write a short column (1500 words) for a newspaper like the Evening Standard 
commenting on the case and the studies carried out, paying particular attention to the 
statistical aspects. 
  
Examples where this test (or a similar one) can be applied: A) potential links between 
MMR and autism and B) Gulf war syndrome, where military personnel returning from 
operations in the first Gulf War may have suffered from a range of symptoms (due to 
multiple injections undertaken over a short space of time to protect against chemical and 
biological weapons or else exposure to depleted uranium shell dust). If you do not find 
any other example, you can use one of these two. 
 Overall Sample Over 50s 
 N Sample 

mean 
(SM) 

Sample 
standard 
deviation 

(SD) 

Test - 
H0: µ = 

(U) 

N2 Sample 
mean 
(SM2) 

Sample 
standard 
deviation 

(SD2) 
Anthonia 144 105 60 100 100 120 80 
Serdar 200 80 40 90 150 100 80 
Leandro 70 90 40 110 55 95 50 
Jennifer 75 100 40 115 70 95 60 
Che 100 90 40 95 75 110 45 
Nicoletta 200 70 40 75 150 75 45 
Christopher 150 60 20 70 90 70 30 
Ben 90 100 50 110 50 120 80 
Alena 250 130 40 125 60 150 80 
Greg 190 80 35 100 100 85 30 
Ian 200 80 40 90 150 100 80 
 


