
Module 3: Probability and Statistics

Week 10 Tutorial

Binomial and Poisson 
distributions 



Key goals for the class

1. What situations are described by a Binomial 
distribution, and how do we predict the 
probabilities of outcomes in this case?

2. What situations are described by a Poisson 
distribution, and how do we predict the 
probabilities of outcomes in this case?

3. In what circumstances can a Binomial distribution 
be approximated by a Poisson distribution? 



Binomial distribution

• The Binomial distribution applies in 
random processes with two possible 
outcomes

What examples are there?



Binomial distribution

• If we have 𝑁 trials, and the probability of success in each 
is 𝑝, then the probability of obtaining 𝑛 successes is:

• The mean and variance of this distribution are $𝑛 = 𝑝𝑁, 
Var 𝑛 = 𝑁𝑝(1 − 𝑝)
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• The Binomial distribution applies in 
random processes with two possible 
outcomes with probabilities 𝑝 and 1 − 𝑝

• Example: tossing a coin



Binomial distribution

“In a process with a 
20% chance of 

success, how many 
successes would 

result from 10 tries?”



Tutorial question

Try Q1 on the tutorial sheet (Binomial distribution).



Poisson distribution

• The Poisson distribution applies in 
random processes where we are 
counting something in a fixed interval

What examples are there?



Poisson distribution

• If the mean number of events expected in some interval is 
𝜇, the probability of observing 𝑛 events is

• The mean and variance of this distribution are equal, $𝑛 =
Var 𝑛 = 𝜇
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• The Poisson distribution applies in 
random processes where we are 
counting something in a fixed interval

• Example: radioactive decay, trams 
passing a tram stop!



Poisson distribution

“In an interval where 
I expect 5 events to 
occur on average, 

how many occur in 
practice?”



Tutorial question

Try Q3 on the tutorial sheet (Poisson distribution).



Tutorial question

Try Q4 on the tutorial sheet (approximating the 
Binomial distribution with the Poisson distribution).

Takeaway: if 𝑛 > 20 and 𝑝 < 0.05, the Binomial distribution is 
very similar to a Poisson distribution with 𝜆 = 𝑛×𝑝



Tutorial question

Try Q2 on the tutorial sheet (if time).



That’s all for today!


