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OK, so that formula looks somewhat intimidating,3 but actually it is rather simple, as long as you take a 

systematic approach to working through it. If you are confused about what the formula means, go back 

to earlier sections of this book and work through the examples of basic formulae. Remember, the Greek 

letter ‘sigma’ signifies you add up stuff. Here, it is saying, for every category (denoted i), create the expres-

sion on the right and then add them all together. I will show you how to do it below – all you need is 

a working table, where you can create the numbers for each category. Table 9.1 shows this clearly, with 

chi-square coming out at 7.33.

You can reject the null hypothesis if the difference between observed and expected frequencies is large 

enough to result in a large chi-square value. This means in practice that we are always dealing with a 

one-tailed (upper-tail to be specific) test. We can determine ‘how large is large enough’ in two ways as 

usual; the p-value and the critical value methods of deciding whether or not to reject the null hypothesis.

think it over 9.2

What chi-square value would you expect if the observed frequency and expected frequency values were 

identical? Use this to remember that a high chi-square value is required to reject the null hypothesis 

which states the difference between the observed and expected frequencies is large.

Let’s begin with the p-value method. First, we decide our level of significance, and as is usual we will 

use a level of significance α = 0.05. Then, we need to know the degrees of freedom. For the chi-square 

test, degrees of freedom are the number of categories (k) minus one. In this case k − 1 = 3 − 1 = 2 

3 So, I said I would tell you a story about chi-square. Well, when I was a young, long-haired and good-looking grad 

student, a very good friend of mine was confused about a specific statistical technique which used the chi-square test. 

She basically needed to know what the chi-square number meant. I guess, in hindsight, what she really wanted to 

know was how to go from a chi-square number to a hypothesis test conclusion. Unfortunately, at that point I was not 

smart enough to help, so she went to the office of one of the course tutors, now a very good friend of mine, expecting 

a 10-minute explanation. Three hours later, she came out in tears, having had the entire chi-square test explained in 

minute detail from go to whoa, and I can only imagine all kinds of other statistical concepts as well. Great learning 

experience, but kind of overwhelming at the time. I remember her tearful words: ‘I don’t even remember what I wanted 

to know in the first place.’ Or something like that at least. 

Table 9.1  Computations for chi-square test statistic for the politician example
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Candidate A 0.15 95 75 20 400 5.33

Candidate B 0.4 180 200 −20 400 2.00

Candidate C 0.45 225 225 0 0 0.00

Totals 500 500

Chi-square 7.33
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