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Name: ____________________________________ 
 

1.  You are designing a claw machine game where the prizes are stuffed animals worth $5.00 each. 
You have programmed the machine so that the claw will “fail” (i.e., lose grip of a toy) 90% of the 
time. 

a. What is the minimum amount of money that you can charge players for each try so that, 
regardless of a player’s ability, you do not expect to lose money over time? 
 
 
 
 
 
 
 
 

b. Now suppose you originally bought the claw machine using a loan of $1000. You want to 
repay the loan (ignoring interest) after the first 1,600 uses of the claw machine. What is 
the minimum amount you can charge a player so that you’d expect to pay off your loan? 
 
 
 
 
 
 
 
 

2. You are playing a version of the lottery where you have to correctly guess 5 numbers, each 
between 0-9. Players buy tickets ahead of time and tune into the lottery number draws at the end 
of the week. 

 #  #  #  #  # 
 

a. What is the probability that you lose after buying one ticket? 
 
 
 
 

b. Suppose now that you buy 2 (different) lottery tickets. What is the probability that you still 
lose? 
 
 
 
 

c. Using the previous part, what is the probability that 1 of your 2 tickets is a winning ticket? 
 
 
 

The expected loss if a player plays perfectly is

-5*(1/10) + 0(9/10) = -.50. So you should charge at least 50 cents per play to make up 
the loss.

Let x be the cost to play one game. If a player wins (10% chance) then they net a total of (5-x) dollars.
If they lose, then they net a total of (-x) dollars. In order to earn $1,000 after 1600 plays, 
you would hope to gain an average of 100/1600 = $0.625 per game. 

Let's calculate the expected gain/loss by a player (we want them to lose at least $.625 per game):

.10 * (5-x) + .9 (-x) = -.625

.5 - .1x - .9x = -.625
Solving for x, we get x = .5 + .625 (so you should charge at least $1.13)

1 - P(winning) = 1 - 1/100,000 = 99,999/100,000

P(first loses and second loses) = P(second loses | first loses) * P(first loses)

 = 99,998/99,999 * 99,999/100,000 = 99,998/100,000

1-P(first loses and second loses) = 2/100,000
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d. Suppose you are deciding whether or not to play the lottery. If you played, you would buy 
exactly two lottery tickets which together cost $4.00. You consider playing the lottery a 
“waste of money” if the expected value of the money you’d win is less than the $4.00 it 
costs to play (i.e., you’d expect to lose money). How big should the jackpot be in order for 
playing not to be a waste of money? 
 
 
 
 
 
 
 
 

e. (For fun!) Now suppose that each lottery ticket costs $1.00 and the jackpot is worth 
$150,000. Do you have a guaranteed strategy for winning money from the lottery 
(assume there are no taxes on the winnings)? If so, how much money can you guarantee 
winning?  
 
 
 
 
 

3. Every U.S. voter is registered as either Democrat, Republican, or Independent. The following 
chart shows the distribution of the votes between Clinton and Trump in the 2016 presidential 
election broken up into different parties. 

 
For instance, of the voters registered as Democrats, 89% voted for Clinton and 9% voted for 
Trump. Also, according to the chart, 37% of total voters are Democrats, 33% are Republicans, 
and 31% are Independents.  
 
Model the percentages above as conditional probabilities, and use this to calculate the total 
percentage of the popular vote won by Clinton and Trump respectively. 
(You can check your answer on google!) 

Let x = jackpot. We want the expected amount won to be at least $4.00.
The expected amount won is:

(2/100,000)*x + (99,998/100,000) * 0 = 2/100,000 * x.

Setting this equal to 4 and solving for x, we get that x should be at least $200,000.

Buy a ticket for all 100,000 possible combinations. You will spent $100,000 on them, and one of them
is guaranteed to win. So you are guaranteed a net $50,000 prize.

P(Clinton) = .89 * .37 + .07 * .33 + .42 * .31 = 48.26%

P(Trump) = .09 * .37 + .90 * .33 + .48 * .31 = 47.91%


