
Mathematical statistics 

Exercise set 4 

 

1. An HR manager wants to estimate proportion of employees of a company who speak foreign 

languages. A sample of 120 employees was taken. 34 of them knew one foreign language, 

and 12 knew more than one foreign language. Find 99% confidence intervals for proportion 

of employees who speak one foreign language and for those who speak more than one 

foreign language. 

 

2. In a sample of 41 households variance of expenditure on food was calculated as $1200. Find 

95% confidence interval for the variance of expenditure on food in the population of 

households. 𝜒𝛼1
2 = 24.4330.  

 

3. We want to find 99% confidence interval for mean investment expenditure in a population of 

companies. Standard deviation in this population is known to be 145 ($ million). We want the 

maximum error of estimation to be 5 ($ million). How big should our sample be? 

 

4. How would answer to question 3 change if we needed the maximum error of estimation to 

be 20 ($ million)? 

 

5. In an investigation of consumers’ spending preferences respondents were asked about 

amount of money they were willing to spend on a new product. The answers were as follows 

(the sample was random): 

 

125, 100, 50, 75, 75, 150, 200, 50, 50, 75, 100, 150 

 

a) Find sample mean and sample variance 

b) Assuming the distribution of answers is normal, find 95% confidence interval for mean 

amount of money consumers are willing to spend 

c) Find 95% confidence interval for variance of money consumers are willing to spend 

d) We are told the standard deviation of amount of money customers are willing to spend is 

50. We need to estimate mean amount of money consumers are willing to spend with 

maximum error of 10. How big should the sample size be? Confidence level is 95%. 

e) The sample size was increased to 100 and new survey was carried out. Out of 100 

consumers 54 were willing to buy the new product. Find 90% confidence interval for 

proportion of customers willing to buy the new product. 

 

 

 

 

 



6. Height of a Christmas tree is a random variable following a normal distribution with µ = 200 cm 

and σ= 30 cm. Calculate probability that the tree will be: 

a) shorter than 175 cm 

b) taller than 220 cm 

A sample of 10 trees was taken at random. Calculate probability that mean height of trees in the 

sample will be: 

c) shorter than 175 cm 

d) taller than 220 cm 

  

7. In a certain company salaries are normally distributed with mean μ = $2500 and standard 

deviation σ = $200. We take a random sample of 8 employees. We want to specify an interval that 

will include sample mean with high probability. Find numbers 𝑏1 and 𝑏2 such that: 

𝑃(𝑏1 ≤ �̅� ≤ 𝑏2) = 99% 

 

8. In a certain company salaries are normally distributed with mean μ = $2500. We take a random 

sample of 8 employees. Standard deviation calculated from the sample �̂� = $100. We want to specify 

an interval that will include sample mean with high probability. Find numbers 𝑏1 and 𝑏2 such that: 

𝑃(𝑏1 ≤ �̅� ≤ 𝑏2) = 99% 

 

 


