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Key Concepts:  

1) Poisson distribution is defined as X ~ P(λ) where λ is the mean of the variable X. 

Note (1):  

The value of λ changes according to the question. λ is usually defined at a fixed interval, for 

example 10 phone calls per hour. If this interval (i.e. per hour) is changed, for example from 

an hour to half an hour, λ will change by the same factor as the interval. Hence, the new 

mean is now 5 phone calls per half hour where the factor is 
2

1
. 

2) Like Binomial distribution, Poisson distribution is also a discrete random variable,. 

Note (2):  

If X follows a poisson distribution, and you are asked to find P(0.5 ≤X≤ 2.5), your answer 

should be P(0.5 ≤ X ≤ 2.5) = P(X=1) + P(X=2), since X=1 and X=2 are the only discrete 

values within the range. 

3) Probabilities involving poisson distributions can be evaluated using the formula (available in 

MF15):  
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==  where x is an integer (i.e. discrete number). 

Note (3): 

i) Students should use GC to determine the probability  

i.e. use poissonpdf to solve P(X = x) and poissoncdf  to solve P(X ≤ x). 

ii) Students should use the formula only when there is unknown in the probability i.e. λ 

and/or x is not provided. In such cases, the probability will be given for the unknown 

λ or x.  

iii) To solve for the unknown, students should treat the expression as a graph and find the 

intersect using GC. For example, if λ is unknown and the probability is given as P(X 
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= 2) = 0.8 where X ~ P(λ). The expression 8.0
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XP can be obtained 

by using the formula. 

Here, students can plot the graphs of 
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e

y  and y = 0.8 using GC to find the 

intersection between the two graphs. This intersect will be the value of λ. DO NOT 

attempt to solve this algebraically! 

4) Expectation and variance of a poisson distribution with X~P(λ) 

Expectation, E(X) = λ 

Variance, Var(X) = λ 

 

5) Additive Property of Poisson Distribution(s) 

If X ~ P(λ1) and Y ~ P(λ2), then X + Y ~ P(λ1 + λ2). 

For example, if Amy receives 2 phone calls per hour i.e. A ~ P(2) and Brandy receives 5 

phone calls per hour i.e. B ~ P(5), then the total number of phone calls received by the two 

in an hour is: 

A + B ~ P(5+2) or A+B ~ P(7) 

Note (4):  

i) X and Y must be independent variables (or students can assume they are if they are 

not stated in the question. 

ii) This property also concludes that 

E(X+Y) = E(X) + E(Y) & Var(X+Y) = Var(X) + Var(Y) 

6) Normal approximation to Poisson: 

• Apply where approximation/estimation is required 

• The approximation is only valid if and only if λ > 10. 
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• The mean and variance of a Normal approximation to Poisson distribution are both λ  

i.e. X ~ N(λ, λ) approx. 

• When using Normal Approximation to Poisson distribution, students must apply the 

Continuity Correction (CC). 

Note (5): 

The following is also provided in Summary of Binomial Distribution. 

o The correction is by a factor of ± 0.5. This is to compensate for the difference 

between the two variables since Poisson is discrete and Normal is a 

continuous variable. 

o CC can confuse some students, hence I recommend using the number line 

approach. First let’s define some symbols: 

o ≤ and ≥ mean the new range must contain the original values (i.e. next to the 

inequality symbols). 

o < and > mean the original values can be ignored in the new range. 

o For example, original probability is P(2 ≤ X < 5), using number line and 

applying CC (see fig below), the new probability is 

P (1.5 ≤ X ≤  4.5). 
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Final Checklist 

By the end of the topic, students must be able to perform the following to secure maximum points in 

exam: 

� Application of E(X) and Var(X) for a poisson distribution. 

� Finding poisson probabilities using GC. 

� Solving problems involving conditional probabilities. 

� Commenting on the appropriateness of using Poisson distribution for a random variable. 

� Finding unknowns (e.g. λ) based on given probabilities using GC or formula. 

� Solving problems involving a combination of Binomial and Poisson distributions. 

� Using the Poisson distribution to approximate the Binomial distribution. 

� Using the Normal distribution to approximate the Poisson distribution. 

 


