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Table 9.8  Computation of chi-square test for Taco Bell Curve drive-in arrivals 
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0–3 16 11.61 4.39 19.27 1.66

4 7 11.44 −4.44 19.71 1.72

5 10 14.74 −4.74 22.47 1.52

6 13 15.82 −2.82 7.95 0.50

7 15 14.55 0.45 0.20 0.01

8 17 11.71 5.29 27.98 2.39

9 10 8.38 1.62 2.62 0.31

10 7 5.4 1.6 2.56 0.47

11 or more 5 6.35 −1.35 1.82 0.29

100 100 Chi-sq. = 8.89

happening is 1. In other words, something has to happen (i.e. some number of cars has to be observed 

from zero to infinity). Now just because we only observed 12 cars or fewer in any single period, does 

this completely discount the chances of 13 or more cars being observed in any other period we might 

have observed? No, of course not. So, we need to add this category. In order to get p(x) for that catch-

all category, you simply subtract the total Poisson probabilities for all the other categories in your 

observed distribution (in this case 0–12) from 1. 

Now we can get on with calculating the chi-square, can’t we? Well, before you rush off and do so, 

remember that one of the key assumptions of chi-square is that all categories must have expected fre-

quencies of five or more. You can see that six categories in Table 9.6 violate this condition: the first and 

last three. But this is no real hardship, because we can just combine them to avoid the problem. So, we 

create a new category of ‘0–2’, and one of ‘11 or more’, and we are fine. Or are we? See, the ‘0–2’ category 

is still less than five, so we will combine it with the next category and create a ‘0–3’ category. Table 9.8 

shows the new observed and expected frequencies, along with the chi-squared calculations. As you can 

see, χ2 = 8.89 here.

What is needed now is the degrees of freedom in this case. The general rule here is that the chi-square 

goodness of fit test has k − p − 1 degrees of freedom, with k equal to the number of categories and p equal 

to the number of parameters estimated from the sample. Looking at Table 9.7, we can see nine categories. 

As for the parameters, well, you used the sample data to estimate the population mean, remember? So that 

is one parameter. We therefore end up with 9 − 1 − 1 = 7 degrees of freedom.

All we have to do now is use this information to test our null hypothesis that the probability dis-

tribution for car arrivals at the drive-in is of Poisson form. Our null hypothesis is that the population 

distribution is Poisson, with α = 0.05. To test this, we need to find the p-value for χ2 = 8.89, by finding 

the area in the upper tail of a chi-square distribution with 7 degrees of freedom. Using the standard chi-

square table, you can see that χ2 = 8.89 gives an area in the upper tail of more than 0.1 and therefore, 

given that p > α = 0.05, we have no grounds to reject H0, and no grounds to reject the assumption of a 

Poisson distribution for the car arrivals.
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