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You can see that two periods have 0 cars arriving, and the maximum number of cars arriving was 12, 

which occurred once. This is our observed frequency distribution. From here, we need to compute 

the expected frequencies for each of the 13 categories if the assumption of a Poisson distribution in 

the population were true. You should remember the Poisson probability function from Chapter 6, 

restated below:
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Again, while looking intimidating, it is simple if you unpack it a little and take it step by step. First, x 

represents the random variable of the number of cars arriving during a given period, μ is the expected 

number of cars arriving each period, and p(x) is the probability that x cars will arrive in any specific 

period. I really hope you can remember that e refers to the exponential. Apart from that, the first thing 

which may baffle you is how to get μ, since it is not really evident unless you think about it. Simply 

put, μ is the sample mean for our sample data from Table 9.6 (i.e. the mean number of cars during 

any single period), and of course the best estimate of the expected number of cars during a period is 

the sample mean. This is easy enough to compute from the data, and is 6.44. With this in hand, we 

can insert it into the function above and end up with the observed distribution in Table 9.7. To create 

the expected frequency column, simply multiply the relevant Poisson probability by the number of 

periods in your sample (100 in this case). Also, you might see a new category down the bottom of 

‘13 or more’. Why do we need this? Well, you should know that the probability of any single event 

Table 9.7  Expected frequency of Taco Bell Curve drive-in arrivals, assuming a Poisson 
distribution with µ = 6.44

Number of cars Poisson probability p(x)
Expected number of 10-minute periods with x 

car arrivals, 100p(x)

0 0.002 0.160

1 0.010 1.028

2 0.033 3.310

3 0.071 7.106

4 0.114 11.441

5 0.147 14.736

6 0.158 15.817

7 0.146 14.552

8 0.117 11.714

9 0.084 8.382

10 0.054 5.398

11 0.032 3.160

12 0.017 1.696

13 or more 0.015 1.498

Totals 1.000 100
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