
12.1 Chi-Square (
2 ) Goodness-Of-Fit Test 

 

1.  Chi-Square 

We’ve had the z distribution. We’ve had the t distribution. Now we have Chi-square!  
2  

 

-It’s skewed right 

-It always starts at 0 on the left side 

-It’s got a df value like t 

-The p-value will always be the area to 

the right 

-The center doesn’t actually matter.  We 

only care about the area to the right 

-It’s 
2cdf(6.251, 100, df)  on the calc 

 

 

So what test is this good for? More proportion tests! Yay! 

 

Our first one is called the Goodness-Of-Fit test, or GOF test. Find it on your calculator! It’s all 

the way past all of the confidence intervals. 

 

Example: Mr. Simon was playing Dungeons and Dragons. He was using an 8-sided die that he 

was sure wasn’t fair. It seemed to keep coming up 2. Darn that dungeon master! She was 

cheating me. So in secret I rolled that die many times to investigate it. 

 

Outcome of roll 1 2 3 4 5 6 7 8 

Observed count 12 28 12 13 10 15 16 13 

 

In general, the test is: 

       H0:  p1 = #  p2 = #   ….   pn = #     (the numbers are proportions) 

 

For example, 

 p1 = .2  where p1 = the population proportion of freshmen who like Cheerios 

 p2 = .4   p2 = the population proportion of sophomores who like Cheerios 

 p3 = .6   p3 = the population proportion of juniors who like Cheerios 

 p4 = .8   p4 = the population proportion of seniors who like Cheerios 

 

But we could also run: 

 

 H0: p1 = p2 = p3 = p4 

 

if we wanted to test if they weren’t all equal. Remember, we can only prove the alternate! 

 

The alternate in each case is: 

 

 Ha:  At least one of the proportions is not equal to its hypothesized value 

 



2.  The Example   

Mr. Simon was playing Dungeons and Dragons. He was using an 8-sided die that he was sure 

wasn’t fair. It seemed to keep coming up 2. Darn that dungeon master! She was cheating me.  

So in secret I rolled the die many times to investigate it. 

 

Outcome of roll 1 2 3 4 5 6 7 8 

Observed count 12 28 12 13 10 15 16 13 

 

The hypotheses: 

 H0: p1 = p2 = p3 = … p8        where p1 = population proportion of 1’s rolled 

                    p2 = population proportion of 2’s rolled  

             … 

                 p8 = population proportion of 8’s rolled  

 Ha:  At least one of the proportions is not equal to its hypothesized value 

 

The Assumptions: 

1.  Observed cell counts based on a random sample(s).   

2.  Expected cell counts are ≥ 5. 

 

The first condition:  CHECK! 

The second condition: How do we get the “expected” cell counts? Well, there were are a total 

of 119 rolls in the sample. And if the proportions were all equal, we would expect the rolls to 

be divided equally. So in other words, we would expect each p = 1/8 = 0.125. Therefore the 

expected count for each category would be = (0.125)(119) = 14.875. So expected cell counts 

are ≥ 5. CHECK! 

 

Note: We write the expected cell counts in parentheses next to the observed cell counts in the 

table. Like this: 

 

Outcome of roll 1 2 3 4 

Observed count 12 (14.875) 28 (14.875) 12 (14.875) 13 (14.875) 

 

Outcome of roll 5 6 7 8 

Observed count 10 (14.875) 15 (14.875) 16 (14.875) 13 (14.875) 

 

 

 

or this 

 

Outcome of roll 1 2 3 4 5 6 7 8 

Observed count 12 28 12 13 10 15 16 13 

Expected count 14.875 14.875 14.875 14.875 14.875 14.875 14.875 14.875 

 



 

The Test Statistic: 

 
 

2

2
observed cell count - expected cell count

expected cell count
   

 

Since the conditions are okay, we can move ahead with our test statistic: 

 
     

2 2 2

2
12-14.875 28-298.5 13-14.875

...
14.875 14.875 14.875

      

 

Now the calculator!  
2GOF . We put the observed values in L1, and the expected values in 

L2. The degrees of freedom df = # categories – 1. 

 

 
2 14.8487    with df = 8 – 1 = 7 

 P-value = 0.03799   (from calculator) 

 

Conclusion: 

We reject H0 at the α = 0.05 level of significance because 0.03799 .05 .   

There IS significant evidence to conclude that at least one of the roll proportions is not equal to 

the others. 


