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Filtering Suspects 

 
Topic: Conditional Probability Leading to Bayesian Filtering  
Objective: Introduce conditional probability in Bayesian filtering  
 
Introduction  
 
Thomas Bayes (1702-1761) was a mathematician and minister who published little in 
mathematics, but what he wrote has been very significant. His ideas of conditional probability 
(the chances of A given B) have influenced modern theories of decision making and are the 
basis for many filtering programs, most notably those that filter spam from our e-mail inboxes.  
 
Example When rolling a fair number cube, we can calculate the probability of rolling a 3 to be 
1

6
.  However, if we are given information about the outcome, the probability of rolling a 3 

changes. For example, if we are told that an odd number was rolled, the probability that we 

rolled a 3 is now 1
3

.  

In “Judgment Day”, Charlie helps the FBI sort through their case files for relevant suspects. 
He applies a logical filter to find the files most relevant to a specific crime.  
 
NUMB3RS Example By the type of crime and where it occurred, Don has narrowed his 
investigation down to four suspects. Resources are scarce, and time is of the essence. Don 
uses Bayesian filtering logic to choose which suspect to go after first.  
Here are the four suspects and their characteristics.  
 

Suspect 1  Suspect 2 Suspect 3 Suspect 4  
6 ft 2 in.  5 ft 3 in.  5 ft 5 in.  6 ft 1 in.  
235 lbs  165 lbs  145 lbs  200 lbs  

Brown hair  Red hair  Black hair  Blonde hair  
 
If each suspect had an equal chance of committing the crime, the probability for any of the 

suspects is 1
4

. So, for example, the probability that it was Suspect 4 is 1
4

.  

The probability of each suspect changes, given certain information. For example, if witnesses 
say that the suspect was over 6 feet tall, the probability of Suspect 4 given that the person was 

over 6 feet tall is now 1
2

. This is an example of Bayesian filtering, or the process of 

recalculating the probability of something, given new information.  
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