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2DI90 – Computational Intermezzo 



The Law of Large Numbers!
This is a key fundamental result, which is so intuitive that it is at 
the heart of the frequentist interpretation of probability, and is 
essential to the field of statistics. 

Theorem: The Law of Large Numbers (LLN) 

In other words, if you repeat the same experiment in a 
independent way, the average of the outcomes is going to be very 
close to the mean !!! 



Example!
Take a regular coin, and start flipping it several times, taking 
note if it falls heads or tails (flip the coin in such a way that you 
cannot predict the outcome of each trial). 

You see that the average is approaching very quickly the 
expected value, which is ½ in this case!!! 
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Example!
Take a regular coin, and start flipping it several times, taking 
note if it falls heads or tails (flip the coin in such a way that you 
cannot predict the outcome of each trial). 

You see that the average is approaching very quickly the 
expected value, which is ½ in this case!!! 



Estimating Probabilities!
This is one of the most common problems one needs to 
address. What is the probability of a certain event (e.g. what 
is the probability the cache of the router is full)? 

How large should we pick n so that we get an accurate 
estimate? 



Estimating Probabilities!

So this gives us a simple way to use computers for the 
evaluation of probabilities – even in very complex scenarios !!! 



Using Data to Estimate Probabilities!
The Law of Large Numbers is what allows us to use data to 
estimate probabilities. Suppose you stand at the main entrance of 
the MetaForum, and count the number of female and male 
individuals you see entering the building for a period of 4 hours. 

So provided you can make the assumption that the individuals 
entering the MetaForum are a representative independent and 
identically distributed sample of Y we can use the LLN to 
estimate it’s distribution… 



Estimating Probability Mass Functions!

(Bortkiewicz ‘1898) The number of 
fatalities resulting from being kicked by a 
horse was recorded for 10 corps of Prussian 
cavalry over a period of 20 years. 


