S2:  Approximating the binomial distribution by a Poisson distribution
L.O.:  To understand when and how a Poisson distribution can be used as an approximation to a binomial.

A Poisson distribution can sometimes be used to approximate the binomial distribution.  For the approximation to be reasonable the value of n needs to be large and the value of p should be small:


Example:  About 1% of men suffer from a particular type of colour blindness.  There are 400 men at a teaching conference.  Find the probability that at most 3 of them suffer from this type of colour blindness using

a) the exact binomial distribution;

b) an approximate Poisson distribution.

a)  Let X be the number of men with this type of colour blindness.
The exact distribution is  

P(X ≤ 3) = P(X = 0) + P(X = 1) + P(X = 2) + P(X = 3) 


   =  

b)  The distribution can be approximated as Po(400 × 0.01) = Po(4) since n > 50 and np < 5.

Using table, P(X ≤ 3) = 

Examination Style Question:
Suppose that 2% of tins sold at a supermarket are damaged.  Use an approximate Poisson distribution to find the probability that, of 150 tins bought in a supermarket, exactly two will be damaged.
Exact distribution:





B(n, p)





Approximate distribution:





Po(np)





Approximation is valid if n > 50 and


np < 5.








