
Bayes’ Theorem 

How to Make Wise Decisions in the 
Presence of Inadequate Information 



Introduction 

• Bayes Theorem is 
– Used by Google Search to display results 
– Used by Netflix to display recommendations 
– Important for Big Data interpretations 
– Widely used by the Intelligence Community 

• Kissinger Cross 

– Is a tool to help us understand complex situations and to find needles 
in haystacks 

– Is often used with complexity theory (e.g., “butterfly effect”) 
• Climate, biology, solar flares, forest fires, traffic jams, and other natural and 

man-made behaviors can all be described using complexity theory 

• It is a simple mathematical formula which has revolutionized how 
humans can understand and deal with uncertainty 
– It helps us think about the gray areas of life 
– It helps us make decisions and understand complex realities in the 

face of significant unknowns 
– When new evidence appears, it helps us update our beliefs and create 

a new belief 



Bayes’ Theorem 

           P (A|B) =    P(B|A) P(A) 
                            P(B) 
Where 

– P(A) means the probability of observing event A without any regard to the status of event B 
– P(B) means the probability of observing event B without any regard to the status of event A 
– P (A|B) means the conditional probability of event A occurring given that event B is true 
– P (B|A) means the conditional probability of event B occurring given that event A is true 

    

The essence of Bayes’ Theorem is that a chain of events has memory, in 
contrast (for example) with Markov chains which have no memory. A new 
event is not disconnected from prior events like a roll of the dice; rather, it is 
conditional upon the prior event. 
• The main advance is the construction of a cascade of separate hypothesis, each with its own Bayes 

equation inside. The cascade can be structured from top to bottom like a waterfall. 
– Each hypothesis is contained in its own cell. The cellular array can look like a mosaic when presented 

graphically. 
– The top tier of hypothesis cells includes those first in a sequence and are usually/often those with 

the highest probabilities. Below are other cells, later in the sequence often with lower initial 
probabilities. 

– In a simulation, the top-tier output trickles down as input to middle and lower tiers. Some 
downstream paths are truncated as their updated odds are diminished. Other paths are highlighted 
as their updated odds increase as more information is obtained. 



Example Application Of The Concept:  
Which of Several Possible Theses is True? 

A 

B C 

D E F G 

This example seeks to determine whether Thesis A, A’, A*, or none-of-the above is true. 
 
On the leftmost tree: For A to be true, then both B and C must also be true. For B to be true,  
then both D and E must be true. For C to be true, then both F and G must be true. … 
 
Probabilities are initially estimated for each node and are revised as more information 
becomes available to enable more accurate analysis. Trees need not be binary nor symmetrical. 
 
NOTE: Trees are shown inverted here vis-à-vis the description on the previous page. 
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