The Poisson Distribution

The Poisson distribution is a discrete probability distribution. It is generally thought of as the probability distribution of the number of occurrences of a rare event. Provided certain conditions (which you will learn) are met, it can be used to model the outcomes of events that happen singly and where the mean rate of occurrences is known, and is constant. For example, if you know the mean number of calls per minute into a telephone exchange, the Poisson distribution enables you to find the probability that there will be more 7 calls into the exchange in the next minute.

The Poisson distribution is useful in many situations and the standard conditions are that events occur 

(i) randomly 

(ii) independently 

and most importantly (always include in exam answers) 

(iii) at a uniform average rate of occurrence. 
This is another example of a discrete probability distribution. You met the Binomial and geometric distributions and a whole chapter on discrete random variables in S1. The key difference between the Poisson distribution and previous work is that it is an infinite probability distribution.

There are many practical situations that can be modelled by a Poisson distribution: 

· The number of phone calls on a randomly chosen day 

· Insurance claims made by motorists in a given amount of time 

· Particles emitted by a radioactive source in a given amount of time 

· The number of cars passing in a randomly chosen 10 minute period on a road with no traffic problems (eg: no traffic lights) 

· The number of accidents in a factory per month 

· The number of typing errors on a randomly chosen page from a large document 

The Poisson distribution has the following formula. 
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This formula is given in the formula book.
Example: If the random variable X has a Poisson distribution with mean 2 then
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e
PX >2=1-PX = 0+ PX = 1)=1-f = +0.271}= 0.59




