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Definition 

 

A Chi-square test is a hypothesis testing method. 
  
Two common Chi-square tests involve checking  
if observed frequencies in one or more categories  
match expected frequencies. 
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Definition 

 

You use a Chi-square test for hypothesis tests about 
whether your data is as expected.  
 
The basic idea behind the test is to compare the 
observed values in your data to the expected values 
that you would see if the null hypothesis is true. 
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The formula for Chi-Square  
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Types of Chi-square tests 
 

 
 

 

n  There are two commonly used Chi-square tests: 
 
Chi-square goodness of fit test and the Chi-square test 
of independence.  
 
Both tests involve variables that divide your data into 
categories. Difference between both tests are as 
follows: 
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Chi-square goodness of fit test 
 
 

 
 

 

Number of variables = One 

Purpose of test =  
 
Decide if one variable is likely to come from a given 
distribution or not. 
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Chi-square goodness of fit test 
 
 

 
 

 

Example = Decide if bags of candy have the same 
number of pieces of each flavor or not 

Hypotheses in example =  
 

 Ho: proportion of flavors of candy are the same 

 Ha: proportions of flavors are not the same 
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Chi-square goodness of fit test 
 
 

 
 

 

Number of variables = Two 

Purpose of test =  
 
Decide if two variables might be related or not 
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How to perform a Chi-square test 

For both the Chi-square goodness of fit test and 
the Chi-square test of independence,  
perform these same analysis steps:  

u    Define your null and alternative hypotheses before 
  collecting your data. 

u  Decide on the alpha value. This involves deciding the 
risk you are willing to take of drawing the wrong 
conclusion. 
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How to perform a Chi-square test 

For both the Chi-square goodness of fit test and 
the Chi-square test of independence,  
perform these same analysis steps:  

u    Check the data for errors. 

u    Check the assumptions for the test.  

u    Perform the test and draw your conclusion. 
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Solution 

The chi-square formula is a difficult formula to deal 
with.  
That’s mostly because you’re expected to add a 
large amount of numbers.  
The easiest way to solve the formula is by making a 
table. 
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Solution 

Step 1   
Make a table with columns for “Categories,” “Observed,” 
“Expected,” “Residual (Obs-Exp)”, “(Obs-Exp)2” and 
“Component (Obs-Exp)2 / Exp.” 
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Solution 

Step 2 
Fill in your categories. Categories should be given to you in the 
question. There are 12 zodiac signs, so: 
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Solution 

Step 3  
Write your counts. Counts are the number of each items in each 
category in column 2. You’re given the counts in the question: 
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Solution 

Step 4 
Calculate your expected value  for column 3. In this question, 
we would expect the 12 zodiac signs to be evenly distributed 
for all 256 people, so 256/12 = 21.333. Write this in column 3. 
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Solution 

Step 5 
Subtract the expected value (Step 4) from the Observed value 
(Step 3) and place the result in the “Residual” column. For 
example, the first row is Aries: 29-21.333 = 7.667. 
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Solution 

Step 6 
Square your results from Step 5 and place the amounts in the 
(Obs-Exp)2 column 
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Solution 

Step 7 
Divide the amounts in Step 6 by the expected value  
(Step 4) and place those results in the final column. 
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Solution 

Step 8 
Add up (sum) all the values in the last column. 

This is the chi-square: 5.094 
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Test a Chi Square Hypothesis 

(df) Degrees of freedom equals the number of 
categories minus 1. 

 

(p-value) A p-value is a measure of the probability 
that an observed difference could have occurred 
just by random chance. 
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Test a Chi Square Hypothesis 

Step 1 
Take the chi-square statistic. Find the p-value in the 
chi-square table. The closest value for df=11 and 
5.094 is between .900 and .950. 

 

Note 
The chi square table doesn’t offer exact values for 
every single possibility. If you use a calculator, you 
can get an exact value. The exact p value is 0.9265. 
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Test a Chi Square Hypothesis 

Step 2 
Use the p-value and decide whether to support or 
reject the null hypothesis.  
 
In general, small p-values (1% to 5%) would cause 
you to reject the null hypothesis.  
 
This very large p-value (92.65%) means that the null 
hypothesis should not be rejected. 
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