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EX:	For the Spy Game (see Conceptual Tools: Probability: Conditional Probability: Discrete random variables: spy game), we calculate the following probability:
	P(player = blue | 1st public die = 2, result = miss, 2nd public die =3, result = miss)
SOL'N:		For two turns, we have five independent variables:
· 1st public die number
· 1st private die number
· 2nd public die number
· 2nd private die number
· player color
These characteristics are independent.  The value of each of them is not influenced by the values of the other two.
We have 65 equally likely outcomes, each with probability 1/65.  When we introduce the hit and miss results, we may reduce a 5-dimensional diagram to the outcomes shown in Fig. 5 below.
[image: ]
Fig. 5.  Probability of 1st public die = 2, 1st private die, 2nd public die = 3, 2nd private die, player color, and hit or miss in spy game.


Our calculations:

 
For the numerator, we count the dots in the Miss, Miss column for color Blue.


For the denominator, we count the dots in the Miss, Miss column for all colors.


Taking the ratio, we have

.
The probability that the player is Blue is slightly less than 1/6 after the first two turns, though only slightly.

If we repeated the calculation for Purple, we would find

.
This probability is just slightly less than 1/4.
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P(player blue,  1st pub 2, 1st priv any, 1st miss, 



2nd pub 3, 2nd priv any, 2nd miss) = 25
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P(player any color,  1st pub 2, 1st priv any, 1st miss, 



2nd pub 3, 2nd priv any, 2nd miss) = 25+ 25+18+18+ 36+ 25
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P(player blue |1st pub 2, 1st miss, 2nd pub 3, 2nd miss)= 25



147










 

 

P

(player blue|1st pub 2, 1st miss, 2nd pub 3, 2nd miss)

=

25

147


oleObject4.bin

image6.emf



  
P(player purple |1st pub 2, 1st miss, 2nd pub 3, 2nd miss)= 36
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P(player blue |1st pub 2, 1st miss, 2nd pub 3, 2nd miss)



= P(player blue,  1st pub 2, 1st priv any, 1st miss, 2nd pub 3, 2nd priv any, 2nd miss)
P(player any color, 1st pub 2,  1st priv any, 1st miss, 2nd pub 3, 2nd priv any, 2nd miss)
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