
𝑃(𝐴|𝐵) =  
𝑃(𝐵 ∩ 𝐴)

𝑃(𝐵)
⎯⎯⎯⎯⎯⎯⎯⎯

𝑃(𝐴|𝐵) =
𝑃(𝐵|𝐴) × 𝑃(𝐴)

𝑃(𝐵|𝐴) × 𝑃(𝐴) + 𝑃(𝐵|�̅�) × 𝑃(�̅�)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑃(𝐵) = 1 + 2
𝑃(𝐵) = 𝑃(𝐴) × 𝑃(𝐵|𝐴) + 𝑃(�̅�) × 𝑃(𝐵│�̅�)

𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴) × 𝑃(𝐵│𝐴)

𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴) × 𝑃(𝐵│𝐴)

𝑃(�̅� ∩ 𝐵) = 𝑃(�̅�) × 𝑃(𝐵│�̅�)

𝑃(�̅� ∩ 𝐵) = 𝑃(𝐵) × 𝑃(𝐵│𝐵)

𝑃(𝐴|𝐵) =
1

1 + 2
⎯⎯⎯⎯⎯

1

2

+

Bayes
Theorem

The given is on the bottom
(And over the Given)

𝑈: 𝐴 ∪ 𝐵 + 𝐵 ∩ �̅�𝐴 𝐵

𝐴 ∩ 𝐵

𝐵 ∩ �̅�

𝐴 ∩ 𝐵 𝐵 ∩ �̅�

           𝑃(𝐵 ∩ 𝐴) = 𝑃(𝐴 ∩ 𝐵)
𝑃(𝐴) × 𝑃(𝐵|𝐴) = 𝑃(𝐴 ∩ 𝐵)

               𝑃(𝐵|𝐴) =  
𝑃(𝐴 ∩ 𝐵)

𝑃(𝐴)
⎯⎯⎯⎯⎯⎯⎯⎯

Bayes Backwards

                 𝐴            �̅�      𝑇𝑜𝑡𝑎𝑙
     𝐵     𝐴 ∩ 𝐵    �̅� ∩ 𝐵      𝐵
     𝐵     𝐴 ∩ 𝐵    �̅� ∩ 𝐵      𝐵
𝑇𝑜𝑡𝑎𝑙      𝐴            �̅�          ∪

                     𝐴                 �̅�         𝑇𝑜𝑡𝑎𝑙
     𝐵     𝑝(𝐴 ∩ 𝐵)  𝑝(�̅� ∩ 𝐵)   𝑝(𝐵)
     𝐵     𝑝(𝐴 ∩ 𝐵)  𝑝(�̅� ∩ 𝐵)   𝑝(𝐵)
𝑇𝑜𝑡𝑎𝑙      𝑝(𝐴)          𝑝(�̅�)           1

𝐵

Rarely
Like This

𝐴

A happens 
before B*

Table

Tree

A Table is for Mutually 
Exclusive Events 

Don’t do a Venn for two 
Mutually Exclusive Events

Probability Table

𝐴𝑃(𝐴)

𝑃(�̅�)

𝑃(𝐵│𝐴)

𝑃(𝐵│𝐴)
𝐵

𝐵

�̅�

𝐵

𝐵

𝑃(𝐵│�̅�)

𝑃(𝐵│�̅�)

Hearts ♥ Diamonds ♦ Spades ♠ Clubs ♣

Ace ♥ Ace ♦ Ace ♠ Ace ♣

2 ♥ 2 ♦ 2 ♠ 2 ♣

3 ♥ 3 ♦ 3 ♠ 3 ♣

4 ♥ 4 ♦ 4 ♠ 4 ♣

5 ♥ 5 ♦ 5 ♠ 5 ♣

6 ♥ 6 ♦ 6 ♠ 6 ♣

7 ♥ 7 ♦ 7 ♠ 7 ♣

8 ♥ 8 ♦ 8 ♠ 8 ♣

9 ♥ 9 ♦ 9 ♠ 9 ♣

10 ♥ 10 ♦ 10 ♠ 10 ♣

Jack ♥ Jack ♦ Jack ♠ Jack ♣

Queen ♥ Queen ♦ Queen ♠ Queen ♣

King ♥ King ♦ King ♠ King ♣

(4 Suits/13 Cards per Suit/52 Cards)

S
A
M
P
L
E

S
P
A
C
E

Sum of two dice 

Product of two dice
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