
Hypothesis Testing:  χ2 Goodness of Fit (GOF) Test
Goals:

• Introduce the Chi-Square distribution and perform a Chi-Square Goodness of Fit Test

CLASS NOTES
Questions/Main Ideas

Name _________________________________    Date _____________

Review:  Interpreting a 
confidence level

Recall:  How do we interpret a 90% confidence level (not a confidence interval)?

Review:  Interpreting a level 
of significance

Recall:  How do we interpret a level of significance?

Testing multiple proportions 
at a fixed significance level

What if we are testing multiple proportions from some population at a fixed 
significance level?  What problems can occur?

→  Statistically, at a fixed level of significance, some results will show up as 
“significant” simply due to random variation (remember the probability of making a 
Type I error is the level of significance).  For example, at a 5% level of significance, if 
you repeat an experiment many times, 5% of the time you can expect to see 
“significant” results when nothing is really significant.

A better way to test for 
differences in multiple 
proportions – Test them all at 
once, not one at a time!

For each category of data 
collected, we will compare the 
observed counts to the 
expected counts like this:

 (observed−expected )2

expected

We will add all of these up to 
get the test-statistic:

χ2=Σ (observed−expected )2

expected

“Facts” about the chi-
squared distribution

The “degrees of freedom” is 
the number of categories of 
data minus one.

There is a method to test many proportions simultaneously and report whether or 
not there is a statistically significant difference among any of the claimed 
proportions.  This method won't tell us which proportion is different, only that there 
is a statistically significant difference in at least one of them.

New distribution:   χ2   (Chi-squared)  

It is a skewed-right distribution
It is centered at the degrees of freedom ( μχ2=df  )

It's variance is twice the degrees of freedom (  σ
2
χ2=2 df  )

For large degrees of freedom, the shape becomes approximately normal.



Assumptions for inference
Chi-squared GOF Test

• Data are counts
• Data in sample are independent (SRS and < 10% of the population)
• Sample size is large enough (all expected counts are at least 5)

Example

To run this test on the TI-84:

Enter the observed counts into L1 
and the expected counts into L2.

STAT → TESTS → χ2GOF-Test

The mayor of your city has hired you to review the public perception of a major 
construction project.  When it had been proposed, a large amount of data was collected. 
The proportions of people with a “positive perception” of the project was reported to be 
(by city district):

District 1 District 2 District 3 District 4 District 5 District 6

0.84 0.92 0.57 0.79 0.9 0.88

The mayor wants to know, as the project nears completion, if the public's perception 
has changed.  You collect a sample of 50 people from each district.  You report, in the 
table below, the number of people who have a “positive perception” of the project.

District 1 District 2 District 3 District 4 District 5 District 6

44 47 43 35 48 43

Is there evidence, at a 10% significance level, that the public perception of the project 
has changed?


