



DEF:   Given a set of possible outcomes S = {s1, s2, s3, s4, …,sn} with Pr(si) = pi, then the Expected Value, E, of the experiment is:

E = s1p1 + s2p2 + s3p3 +… + snpn
Example 1:
You pay $100 to roll a die and get a prize of $180 if it shows an even number but nothing if it shows an odd number. What is the expected value of your return?


S = {odd, even}

Pr(even) = ½


Pr(odd) = ½

E = Pr(even) x (180) + Pr(odd) x (0)



= ½(180) + ½(0)



= 90


Pay $100 to play, expected $90 return.

Example 2:
You pay $20 to roll a die and win $50 if it shows a 6 or $30 if it shows a 1, but no prize for any other number. What is the expected value of your return?

S = {6, 1, not (1 and 6)}


Pr(1) = 1/6


Pr(6) = 1/6


Pr(not (1 and 6)) = 4/6


E = Pr(1) x 30 + Pr(6) x 50 + Pr(not (1 and 6)) x 0



= 1/6(30) + 1/6(50) + 4/6(0)



= 16.67

Pay $20 to play, expect $13.33 return.

Example 3:
You pay $13 to roll a die and you are paid three times of whatever number of dots the die shows, in dollars. What is the expected value of your return?

S = {1, 2, 3, 4, 5, 6}


Pr(1) = 1/6


Pr(2) = 1/6, etc.

E = Pr(1)x3 + Pr(2)x6 + Pr(3)x9 + Pr(4)x12 + Pr(5)x15 + Pr(6)x18
=1/6(3) + 1/6(6) +1/6(9) + 1/6(12) + 1/6(15) + 1/6(18)

= 63/6

= 10.50

Pay $13 to play, expected return $10.50.

Would you play?
