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Unit S2 

Statistics 2 
 

Candidates will be expected to be familiar with the knowledge, skills and understanding implicit in 

Units C1, C2, C3, C4 and S1. 

 

Candidates will also be expected to use appropriate mathematical modelling techniques and be aware 

of underlying modelling assumptions. 

 
Topics Notes 

 

1. The uniform (rectangular) distribution. 

 

 

 

2. Description and use of the normal       

distribution. 

 

 

 

 The normal distribution as an 

approximation to the binomial and 

Poisson distributions. 

 

 

3. Use of the result 

 E(aX + bY) = aE(X) + bE(Y). 

 For independent X and Y, use of the 

results 

 E(XY) = E(X)E(Y), 

 Var(aX + bY) = a
2
Var(X) + b

2
Var(Y). 

 Generalisation to n random variables. 

 Application of the result that the sum 

of independent Poisson random 

variables has a Poisson distribution. 

 Application of the result that a linear 

combination of independent normally 

distributed random variables has a 

normal distribution. 

 

 

4. Definition of a random sample of 

observations of a random variable. 

 Distribution of the mean of a random 

sample from a normal distribution with 

known mean and variance. 

 Use of the result that the mean of a 

large random sample from any 

distribution with known mean and 

variance is approximately normally 

distributed (the Central Limit 

Theorem). 

 

 

 

Including mean and variance. 

 

 

 

  Use of tables of the standard normal  

  cumulative distribution function and its  

  inverse.  Linear interpolation in tables  

  will not be required. 

 

  To include the use of a continuity  

  correction. 

 

 

 

 

  Derivation of these results will not be  

  assessed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  The mean and variance will be given. 

   

   

  The mean and variance will be given. 
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Topics Notes 

 

5. Hypothesis testing, null hypothesis and 

alternative hypothesis. 

 Test statistic, significance level and 

critical region. 

 p-value. 

 

 

 

 

 

 

 

 

 

 

 

 

  Specifying a value for a parameter. 

  One-sided and two-sided. 

 

 

  The p-value is the probability that the  

  observed result or a more extreme one  

  will occur under the null hypothesis H0. 

  For uniformity, interpretations of a 

  p-value should be along the following  

  lines: 

  p < 0.01; there is very strong evidence  

  for rejecting H0. 

  0.01 £ p £ 0.05; there is strong evidence  

  for rejecting H0. 

  p > 0.05; there is insufficient evidence    

  for rejecting H0. 

 

Test for  

 (a) a population proportion or         

binomial probability parameter, 

 (b) the mean of a Poisson distribution,    

      

 (c) the mean of a normal  distribution 

of known variance. 

 (d) a specified difference between the           

means of two normal distributions     

whose variances are known. 

 

 

  Using a binomial distribution or a    

  normal approximation as appropriate. 

  Using a Poisson distribution or a normal   

  approximation as appropriate. 

 

 

  The specified difference may be  

  different from zero. 

6. Confidence limits for  

 (a) the mean of a normal distribution 

with known variance, 

 (b) the difference between the means 

of two normal distributions whose  

variances are known. 

 

  Candidates will be expected to be  

  familiar with the term ‘confidence  

  interval’, including its interpretation. 

 


