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chi-square for 2 degrees of freedom is 10.597 for an α = 0.005. It is therefore clear that our p-value is less 

than α = 0.05, and we can reject the null hypothesis that candidate preference is independent of gender. 

Of course, these days, we would usually do this using Excel or SPSS.

Table 9.5  Chi-square calculation for test of whether candidate preference is independent of 
gender 
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Male Candidate A 35 47.5 −12.5 156.25 3.29

Male Candidate B 120 90 30 900 10

Male Candidate C 95 112.5 −17.5 306.25 2.72

Female Candidate A 60 47.5 12.5 156.25 3.29

Female Candidate B 60 90 −30 900 10

Female Candidate C 130 112.5 17.5 306.25 2.72

Totals 500 500

Chi-square 32.02

Again, though, we cannot draw any other formal conclusions here. In other words, we cannot justify 

a conclusion of ‘females like Candidate A more than Candidate B’ and so forth. All we can say formally 

is that our analysis suggests that gender and candidate preference do not appear to be independent. Of 

course, we are likely to provide informally some deeper level of analysis looking at the observed frequen-

cies, but you should be careful not to give the wrong impression from such analysis – you are not dealing 

with ‘facts’ here, nor even statistical conclusions about the individual candidates. It is tempting for the 

analyst to go too far here, so do be careful.

USING THE GOODNESS OF FIT TEST FOR A  
POISSON DISTRIBUTION

The previous example used a multinomial population as its base. However, we can extend our knowledge 

to situations where we hypothesize the population in other ways to take account of other potential situ-

ations we may find ourselves in. Let me begin with the example of a Poisson distribution. You should 

remember the Poisson distribution from earlier in the book, but, as a recap, recall that the Poisson distri-

bution can be used to describe the probability that a given number of events will occur in a given fixed 

period of time (and/or space), if we know the average rate of occurrence and can assume that the events 

occur independently of the time since the last event (i.e. the probability of an event in one fixed period 

is independent of the probability of an event in any other period).

think it over 9.5

Probability distributions are used a lot in statistics. How do you know which one to use? Briefly explain 

the criteria you would use to decide whether a binomial, normal or Poisson distribution is appropriate. 

Give an example of each.

09_Lee_Peters_BAB1505B0318_Ch-09.indd   262 11/18/2015   5:49:15 PM




