
 

 

Lecture 8 – Hypothesis tests  

Aims & objectives 
 confidence intervals vs Hypothesis tests  

 Logic of hypothesis testing procedure 

 Six steps in hypothesis testing  

 Tests for the population mean,  

 Tests for the population proportion,   
Conrobar example  

 Sample of 48 employees showed: 
o Mean productivity = 98.9% 
o Mean days absent = 2.4 days  

 Do these mean ALL employees, on average, are not meeting the 100% standard for 
productivity & the 1.5 days target for days absent? 

 We need to allow for sampling error  

 Confidence intervals provide one approach  

 Hypothesis tests provide another 

The two key interval tools  
Confidence interval  

 Use CI estimation if we have no idea about the value of the population parameter 
being investigated  

Hypothesis test 

 Use HT when we do have some idea of the value of the population parameter being 
investigated, or if we have some hypothesis value against which we can compare 
our sample results  

Hypothesis testing is about… 
 Putting forward an assumption or claim about a population parameter  

 Collecting data to determine the equivalent sample statistic  

 Testing whether the sample statists is inconsistent with the assumed population 
parameter 

o Is it plausible that this data could be collected if the assumption was true?  

If the sample statistic is…. 
 Consistent with our assumption, we have no reason to reject our assumption  

o It is plausible that the data could be collected if the assumption was true  

 Inconsistent with out assumption, we conclude that the population parameter is 
incorrect & we reject it in favour or another value  

o It is NOT plausible that the data could be collected if the assumption was 
true  

o We have statistical evidence to suggest that our assumed population 
parameter is not correct  

First need to establish 2 hypotheses  
 That the assumed population parameter is correct  

o Null hypothesis (H0) 

 That the assumed parameter is not correct  



 2 

o Alternative hypothesis (H1) 

An analogy: a court case  
 Assumption made at the beginning that the accused person is innocent  

 Alternative to this assumption is that the accused person is guilty  

 The prosecution presents evidence that is inconsistent with the presumption of 
innocence 

o The standard used for this inconsistency is ‘beyond reasonable doubt’  
 
An example: Conrobar  

 Days absent – number of days employees are absent from work on sick/family leave  

 Conrobar management claim that the average absenteeism rate is excessively high 
at over 2 days per employee  

 Set the null & alternative hypothesis 
o Remember that the analogy is that null is innocent & alternative is guilty  

Which claim do we make the null hypothesis? 
 Assume that employees are not taking excessive leave until evidence demonstrates 

the contrary  

 We assume that the average employee absenteeism rate is 2 days or less  

 Thus the null hypothesis can be written: 

o H0 :   2 
(NOTE: null hypothesis must always contain an equals sign)  

The alternative hypothesis  
 To support management’s claim statistical evidence is required to contradict the 

assumption contained in the null hypothesis  

 Management’s suspicion or contention is that employees overall have a mean that is 
greater than 2 days  

 Thus the alternative hypothesis is: 

o H1 :  > 2 

Collect sample evidence  

 

STEP 1: SETTING UP HYPOTHESIS  

When are hypothesis tests used? 

 Generally in situations where we have  
o Prior knowledge  
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o A standard  
o Prior experience  
o A claim  

 In these situations we do generally have:  
o Some idea of the value of the population parameter being investigated, OR 
o We have some hypothesized value against which we can compare our 

sample results  

Setting up H0 & H1 – prior knowledge  

 Assume prior knowledge is still current: set as H0 

 Example: A detailed survey in 2003 showed the average kilometers travelled yearly 
per car was 14,500k. Has there been any change in 2014? We take a random sample 
of cars form 2014.  

 We are interested in whether the mean is different (has it increased or decreased)  

H0:  = 14,500 
No change: average is still 14,500k in 2014 

H1:  ≠ 14,500  
Change: average is not 14,500k in 2014 

Setting up H0 & H1 – prior experience   

 Assume prior experience is still reliable: set as H0 

 Example: past experience has shown that no more than 3% of components from a 
particular supplier are defective. A new batch has just arrived: we test a random 
sample of components from this batch  

 Could the proportion,  > 3%? 

H0:  ≤ 3% 
The new batch has no more than 3% defective  

H1:  > 3%  
The new batch has more than 3% defective  

Setting up H0 & H1 – claim 

 Sometimes we treat a claim as the Null hypothesis (that is, we accept the claim is 
true until have evidence to the contrary)  

 Other times, we treat the claim as the Alternative hypothesis (that is, that the claim 
is false) 

 Which way depends on who is making the claim, the seriousness of the claim etc. 

 Example: a newspaper claims that at least 40% of readers will see a particular type 
of ad in its paper 

 The Association of National Advertisers wants to check this claim on behalf of its 
members 

 We adopt a conservative approach & assume the claim made is true 

 They will test the claim with a random sample of readers of the paper  

H0:  ≥ 40% 
At least 40% of readers see the advert  

H1:  < 40% 
Fewer than 40% see the advert  

Setting up H0 & H1 – standard  

 We normally set H0 equal to the standard 

 Example: we wish to test whether employees overall at Conrobar are averaging 
100% for productivity  

 We take a random sample of 48 


