
Contingency Tables 
Hypothesis Testing for Independence/An Association 

 

Often when data is collected for analysis there is more than one 

variable collected at any one time. This allows us to not only 

analyse each variable individually but also the differences and 

effects that variables have on each other. For deeper analysis 

we are interested in if and how different variables are associated 

with each other and whilst we have looked at hypothesis testing 

for a significant correlation between two variables, or the rank of 

two variables, this is only suitable for quantitative bivariate 

data. 

 

The Chi-Squared test allows us to test for an association or 

independence between two variables presented in a contingency 

table and this can be qualitative data as well 

 

To calculate the test statistic, we need to think about the 

difference between the observed and expected values. The closer 

the observed values are to the expected values the more likely 

the variables are to be independent and therefore the smaller our 

test statistic needs to be. 

 

 

How to identify a Chi Squared test for independence: 

✓ data is presented in a contingency table 

✓ these two parameters are paired (bivariate) 

✓ you are being asked to look for an ‘association’ or if the two 

variables are ‘independent’ from one another 
  

 



Variables  

 
 

H0: Variable X is independent of Variable Y or 
There is no association between Variable X and Variable Y 

H1: Variable X is not independent of Variable Y or 

There is an association between Variable X and Variable Y 
 

ALWAYS 1 Tailed test 
 

5% unless otherwise stated Significance level 
  

n = number of columns m =  number of rows v = (m-1) X (n-1) 
 

Critical Value: Taken from Table 6 in the formula booklet 
 

Expected Values: Calculated using 
(𝑹𝒐𝒘 𝒕𝒐𝒕𝒂𝒍)𝑿 (𝑪𝒐𝒍𝒖𝒎𝒏 𝑻𝒐𝒕𝒂𝒍)

𝑮𝒓𝒂𝒏𝒅 𝑻𝒐𝒕𝒂𝒍
 

 

Test Statistic: 

To calculate the test statistic, we use the formula: 

∑
(𝑶−𝑬)𝟐

𝑬
  

This can be found on page 6 of the formula booklet 

Where ‘O’ is the observed value for a given cell and 

‘E’ is the calculated expected value  

O E (O – E)2 (𝑶 − 𝑬)𝟐

𝑬
 

 

 
 

 

Compare: - Mark the critical value in the upper tail of the 

diagram 

- Mark the test statistic on the diagram 
 

Conclude:  

Hence we If the test statistic lies outside of the critical region (less than 

the critical value from Table 6) we accept the null hypothesis.  

If the test statistic lies within the critical region (above the critical value 

from Table 6) we reject the null hypothesis. 

Therefore there is 
 

 


