
12.2 Chi-Square Test #3 
2  Test of Association 

 

1. The Third Chi-Square Test 

It’s called the Chi-Square Test of Association. 

 

Example: H0: There is NO association between political affiliation and hair color 

  Ha: There IS an association between political affiliation and hair color 

 

 

 

 

 

 

So again, a “two-way” table. 

 

It looks like the test for Homogeneity, but this is ONE SAMPLE. We ask our one sample 

TWO QUESTIONS and put the results in a table. 

 

What are we trying to prove? That there IS an association between the two variables we 

asked about. 

 

2. The Three Compared 

 
Goodness of Fit Homogeneity Association 

one-way table – one sample two-way table – multiple  

                           samples 

two-way table – one sample,   

                          two variables 

0 1 2: #, #, ... #nH p p p    

 

0 :H The proportions are the 

same across the populations 

0 :H There is no association 

between the two variables 

:aH  at least one is different :aH  they are not the same :aH  There is an association 

 

a)  The Chi-Square Goodness of Fit test. 

Example:  Are all the colors of Fruit Loops equal proportions? 

 

 

 

Note the “one-way” table. 

 

b)  The Chi-Square Test for Homogeneity. 

Example:  Do different types of athletes have the number of concussions? 

 

 

 

 

 

Note the “two-way” table. 

 Red Brown Black Blonde 

Democrat 15 12 32 17 

Republican 32 12 15 19 

Independent 6 16 3 4 

Other 3 5 6 11 

Red Green Blue Yellow Orange 

17 24 17 16 22 

 0 concussions 1 concussion 2 or more  

Soccer players 45 25 21 

Non-soccer athletes 68 15 13 

Non-Athletes 45 5 3 



Note #1: This is also sometimes called the Chi-square Test of Independence. 

Note #2: ONE POPULATION HERE! So ONE sample. Important! 

 

3.  The Chi-Square Test for Association 

 

 Red Brown Black Blonde 

Democrat 15 12 32 17 

Republican 32 12 15 19 

Independent 6 16 3 4 

Other 3 5 6 11 

 

Hypotheses: 

H0: Political affiliation has NO association with hair color 

Ha: Political affiliation DOES have an association with hair color  

 

Conditions: 

1.  The observed cell counts are from a random sample  no ‘s’! 

2.  expected cell counts are ≥ 5. 

  row total column total
expected cell count = 

grand total
 

Test Statistic: 

 
2

2

all cells

observed cell count - expected cell count

expected cell count
    

 

 with df = (number of rows – 1)(number of columns – 1) 

 

Now, if you have been paying attention (!!!), you may notice that… 

….this is almost EXACTLY like the Chi-Square Test for Homogeneity!   

 

The ONLY difference is: 

-in homogeneity, you are measuring one variable from multiple populations 

-in association, you are measuring two variables from one population  

 

The way we do it on the calculator is also exactly the same. 

 

We work this out on the calculator, and you should get 
2 44.0577  , with  

P-value = 
61.377 10  and df = 9 

 

Conclusion: 

Reject H0 at the α = 0.05 level of significance because 
61.377 10  < 0.05 

There IS significant evidence of an association between hair color and political 

affiliation. 

 

**Make sure you go back and write in the expected values that you get from matrix B.** 


