
1. A local magazine conducted a survey of its readers of preferred local eateries in the area. Readers were originally asked to nominate 
their favourite local eateries and once a shortlist of the top 3 had been created, 273 readers voted for the best in the area. Voters 
were also asked to state the age category to which they belong as the editor of the magazine believes that they age of the reader will 
influence the type of eatery they prefer. The results were as follows. 

 Piper’s Pizzeria The Chip ‘n’ Whale Popa-Dom Preach 

Under 18 45 32 9 

18 ≤ x < 25 21 18 43 

25 ≤ x < 40 11 17 8 

40 and over 8 47 14 

These 273 readers may be regarded as a random sample. Investigate, at the 5% significance level, whether the preferred eatery is 
independent of the age bracket to which the reader belongs. (based on JUNE 16) 
 

2. Mrs Jasman is concerned that as students at Kingburn Sixth Form College who have a part time job progress from year 12 to 13, they 
are spending too much time at work and not enough on their College work. Of the 280 students in Year 12 at the college, Mrs Jasman 
knows that 45% of them have a part time job. She also knows that of the 260 students in Year 13, 60% of them have a part time job. 
Mrs Jasman sends out an anonymous survey to the students asking them to disclose the number of hours they work in their part-time 
jobs. 84 year 12 students and 92 year 13 students claimed to work 8 hours or under each week, the rest of the students stated that 
they worked over 8 hours a week in their part-time job. 

a. Use this information to create a contingency table of the data 
b. Carry out a Chi-squared test, at the 1% significance level, to investigate whether the number of hours students spend at 

their part-time jobs is dependent on their school year at the college  
c. Why may the results from the survey not be suitable to compute this test accurately? (based on JUNE15) 

 
3. Gordan, the owner of a private bailiff company, has been recording collections made over the last 12 months. The company collects 

debts owed to either national banks or short-term loans companies. Collections are undertaken by various members of the company 
depending on the category of the debt. These are ‘minor’ for small debts of less than £1000, ‘major’ for debts of over £1000 or ‘special 
case’ for collections which are known to be difficult.  

    National Bank  Short-Term Loan Company 
Minor          32     59 
Major          41     23 
Special Case         16     7 
Using a Chi-Squared distribution and the 1% level of significance, test whether the origin of the unpaid loan is independent of the 
category of the debt. Interpret your conclusion in the context of the question. (Based on JAN 13) 
 

4. Mr Lewis is a primary school teacher. He knows that there are 12 girls and 18 boys joining his class in September. Of those 30 pupils, 
he also knows that 17 of them have a sibling already at the school of which 6 are boys. Compute a Chi-squared test to see if there is 
significant evidence at the 5% level, of independence between gender and having an older sibling in the school. 

 
5. Dr Mohammed is analysing the length of time patients are prescribed to take medication in his surgery. Medication is prescribed for 

either 0-3 days, 4-6 days or 7-14 days before patients are asked to return to the surgery for reassessment (if necessary). His analysis 
shows that the ratio of women’s medication courses was 7:5:3 and for men the ratio was 6:8:2. In a particular week, Dr Mohammed’s 
surgery saw 182 women and 139 men. 
Assuming that the patients seen my Dr Mohammed represent a random sample, use a Chi-squared test to see whether the length of 
timer medication is prescribed for is independent of gender. 
   

6. Annual statistics on the number of livestock in England and the UK are recorded as of 1st June and 1st December each year by 
Department for Environment, Food & Rural Affairs. This data is accessible via the government website 
(https://www.gov.uk/government/statistical-data-sets/structure-of-the-livestock-industry-in-england-at-december) and these data 
series include annual statistics on the number of cattle, sheep and pigs in England and the UK. Some of this information shown in the 
table below with data from 2017 – 2019 
 

 June (2017, 2018, 2019) December (2017, 2018, 2019) 

Female aged 2 years + (beef) 2712 2588 

Female aged 2 years + (dairy) 3987 3995 

Female aged < 2 years (beef) 1417 1398 

Female aged < 2 years (dairy) 963 947 

Male  4427 4252 

 
a) Linus Dale, a researcher for a farming magazine, believes that the type of cattle on agricultural holdings is dependant on the time of 
year (June/December). Using a Chi-squared test for independence, investigate Linus’ belief. 
 
b) I was later noted that missing from the data was the units of the table what read ‘thousand head’. Would this change your conclusion? 
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