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Unit S3 

Statistics 3 

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

Units C1, C2, C3, C4, S1 and S2. 

 

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

of underlying modelling assumptions. 

 
Topics Notes 

 

1. Samples and populations. 

 General discussion of statistics and 

their sampling distributions. 

 

 

 A statistic as an estimator of a 

population parameter. 

 Unbiased estimators. 

 The variance criterion for choosing  

between unbiased estimators. 

 Unbiased estimators of a probability 

and of a population mean and their 

standard errors. 

 Unbiased estimator of a population 

variance. 

 

 

2. Further hypothesis testing. 

 Tests for 

 (a) a specified mean of any 

distribution whose variance is 

estimated from a large sample, 

 (b) a specified difference between the 

means of two populations whose 

variances are estimated from large 

samples, 

 (c) a specified mean of a normal 

distribution with unknown 

variance. 

 

 

 

 

3. Confidence limits for the mean of a 

normal distribution with unknown 

variance. 

 Approximate confidence limits, given 

large samples, for 

 (a) a probability or a proportion, 

 (b) the mean of any distribution whose 

variance is unknown, 

 (c) the difference between the means 

of two populations whose 

variances are unknown. 

To include the sampling distributions of  

  statistics obtained by selecting random   

  samples, with or without replacement,  

  from a small population. 

 

  The use of the term ‘estimate’ as the  

  calculated value of an ‘estimator’. 

 

 

 

 

 

 

  Divisor n -1.  

 

 

 

 

  

  Using the Central Limit Theorem. 

 

   

  Using the Central Limit Theorem. 

  The specified difference may be  

  different from zero. 

 

  Estimating the variance from the data  

  and using the Student’s t-distribution. 

  The significance level will be given and  

  questions involving the Student’s  

  t-distribution will not require the  

  calculation of p-values. 

 

  Estimating the variance from the data  

  and using the Student’s t-distribution. 

 

 

 

  Using a normal approximation. 

  Using the Central Limit Theorem. 

 

  Using the Central Limit Theorem. 
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Topics Notes 

 

4. The principle of least squares, with 

particular reference to its use for 

estimating a linear relationship  

 y = a + bx given a set of observations  

(x,y) where the observed x values are 

accurate and the observed y values are 

subject to independent random errors 

that are normally distributed with zero 

mean and specified variance. 

 Confidence limits and hypothesis tests 

for a, b and the true value of y for a 

given value of x. 

 

 

 

  Familiarity with the formulae and  

  sampling distributions given in the  

  Formula Booklet is expected but  

  their derivations will not be assessed. 

 

 

 

 

 

  To include confidence limits and     

  hypothesis tests for the increase in the  

  true value of y for a given increase in x. 

 

 


