Sec. 12.5 #1, 3, 5, 7-9, 11, 12
1. The “expected value” of a random variable can be viewed as the long-term average of all the possible outcomes for that variable. It is calculated by summing the products of each outcome (value) times the probability of that outcome.

3. Five coins are tossed. The probabilities for each outcome is shown below.


P(0H) = C(5,0)/32 = 1/32;

P(1H) = C(5,1)/32 = 5/32; 

P(2H) = C(5,2)/32 = 10/32; 

P(3H) = C(5,3)/32 = 10/32;

P(4H) = C(5,4)/32 = 5/32;

P(5H) = C(5,5)/32 = 1/32. 

The expected value is therefore 0*1/32 + 1*5/32 + 2*10/32 + 3*10/32 + 4*5/32 + 5*1/32 = 

= (0 + 5 + 20 + 30 + 20 + 5)/32 = 80/32 = 2.5. 

So we can expect an average of 2.5 heads when tossing a coin 5 times.

5. $3 * 1/6 + $2 * 1/6 + $1 * 1/6 = $1. 

7. Each outcome has equal probability (1/6), so to save time we can factor it out, add up the values, and then multiply by 1/6. We have (-$1 + $2 -$3 + $4 - $5 + $6)*(1/6) = $1*(1/6) = about 17 cents. So the expected value is 17 cents.
8. It is in favor of the player, since the expected value is positive.

9. 10cents * P(3H) + 5cents * P(2H) + 3cents * P(1H)


= 10*(1/8) + 5*(3/8) + 3*(3/8) = (10+15+9)/8 = 34/8 = 4.25 cents. If it costs 5 cents to play, the game would not be fair. Players would tend to lose ¾ cents per game.

11. 0*.12 + 1*.32 + 2*.35 + 3*.14 + 4*.07 = 1.72 absences per day on average.

12. $330 - $20 – 0.002*(100,000) = $110. They can expect to make an average profit of $110 on policies like the one described. 

