Chi-Square Test for Independence
Why?
To determine if two categorical variables (called factors) are associated or independent
When?
The following conditions must be present for the test to be accurate and valid.  Condition 1 may have to be assumed to proceed with the test.

1. The sample is selected randomly.

2. The sample is large enough so that the expected cell frequencies are all at least 5
How:


Preliminary:
• Select the level of significance,   (use 0.05 unless otherwise stated).

1. State the null hypothesis:
H0:  Factor A and Factor B are independent


State the alternative hypothesis:  
H1:  Factor A and Factor B are associated
2. Calculate the test statistic:

First find the expected cell frequencies: 
[image: image1.wmf](

)

(

)

size

sample

total

column

total

row

E

=

, These are the frequencies we would expect IF Factor A and Factor B were truly independent.
then calculate the test statistic
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Where O represents the observed cell frequencies and E represents the expected cell frequencies.

3. Find the P-value (observed significance level):  when H0 is true, the sampling distribution of 2 is a chi-square distribution with df=(# rows - 1)(# columns - 1); Find the P-value by looking in Table 7 to estimate the P-value as
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4. Conclusion:  Reject H0 if the P-value is less than the level of significance; otherwise, do not reject H0.  Write a conclusion in statistical terms as well as a practical conclusion in the context of the problem.  The practical conclusion should always be stated in terms of the alternative hypothesis.  When H0 is rejected the result is “statistically significant.”
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