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To begin, let us use χ2
α to represent the value of the chi-square distribution that gives us the probability 

of α to the right of the value of χ2
α. Check out Figure 13.2, which shows a chi-square distribution with 

29 degrees of freedom – which is the one we need to deal with our sandwich problem. If we want to 

determine a 95% confidence interval estimate, then we need to determine the χ2
0.025 and χ2

0.975 values, 

because 95% of the chi-square distribution falls between these two points. So, as such, there is a 95% 

probability of getting a χ2 value such that:

χ2
0.975 ≤ χ2≤ χ2

0.025

think it over 13.2

Up until now, when we have used a z- or t-distribution with, typically, a confidence interval of 95%, we 

have used the critical value α divided by 2. We are not doing the same with this distribution; can you 

explain why?

You can look up in the chi-square table that, for a chi-square distribution with 29 degrees of freedom, 

χ2
0.025 = 45.722 and χ2

0.975 = 16.047 . This means that 2.5% of the values in the chi-square distribution with 

29 degrees of freedom are to the right of 45.722, and 97.5% of the values are to the right of 16.047.

Because ( )n s− 1 2

2σ
 follows the chi-square distribution, we substitute ( )n s− 1 2

2σ
 for χ2 to get:
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If you are getting a little lost, stop and consider what is really happening here. What the expression above 

does is provide an estimate such that 95% of all possible values of ( )n s− 1 2

2σ
 will be contained within the 

interval between, χ2
0.025 

and χ2
0.975. 

But how does this help us? Well, a little algebraic manipulation should clarify things:
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