
Mathematical statistics 

Exercise set 3 

 

1. The mass of vitamin K in a capsule manufactured by a certain drug company is normally distributed 

with standard deviation 0.042 mg. A random sample of five capsules was analysed and the mean 

mass of vitamin K was found to be 5.12 mg. Calculate 90% confidence interval for the mean mass of 

vitamin K per capsule.   

2.  Fuel consumption of a new model of a car is being tested. In one trial, 50 cars chosen at random 

were driven under identical conditions. For each car distance covered on 1 litre of petrol was 

recorded, called x km. The results gave the following totals:  ∑x = 525, s = 2.30. Calculate a 99% 

confidence interval for the mean petrol consumption, in km per litre, of cars of this type. 

3 Weight, in grams, of a packet of biscuits of a particular brand follows a normal distribution with 

mean µ. Ten packets of biscuits are chosen at random and their weights noted. The results, in grams, 

are called x and the following totals are calculated:  

∑x = 3978.8 

∑(xi - ẋ)2 =92.931 

Calculate 90% confidence interval for µ. 

4. How would answer to exercise 1 change if standard deviation was unknown, and calculated based 

on the sample? (�̂� = 0.042). 

5. Rate of return on a portfolio follows normal distribution with an unknown mean. A sample of 

returns was taken as described below. Find 99% confidence interval for mean return. 

a) Sample of 82 rates of return was taken. Mean was calculated as 0.034, and standard 

deviation as 0.08. 

b) Sample of 12 rates of return was taken. Mean was calculated as 0.045, and standard 

deviation as 0.05. 

c) An expert suggested that the standard deviation for the underlying distribution σ is equal to 

0.1. Sample of 8 rates of return was taken. Mean was calculated as 0.026. 

6. A sample of 100 investment funds was taken from the market. Based on this sample, average 

Sharpe ratio was calculated as 0.44 and standard deviation as 0.25. Find 90%, 95% and 99% 

confidence intervals for the average Sharpe ratio in this market. 

7. In a random sample of 400 investment funds it was discovered that 136 of them charged very high 

management fees.  

a) Estimate the percentage of all funds charging very high fees. 

b) Calculate an approximate 90% confidence interval for the proportion of funds charging very 

high fees. 

c) What size sample would have to be taken in order to estimate the percentage to within ± 2%, 

with 90% confidence? 

 


