Math 310, Fall 2002

Lab 2, September 4
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The Monty Hall Game

In ‘The Monty Hall Game’, contestants are shown three boxes, one of which contains a car and two of which are empty.  The contestant is allowed to choose one box.  After they choose, an empty box that was not chosen is opened.  The contestant is then given a choice: stick with their original box, or change to the remaining (unopened) box.  Once they have made this choice, their box is opened to reveal a car or nothing (a win or a lose).  There are two possible strategies for this game.  

Strategy A: Stick with the box you originally chose.

Strategy B: Switch to the remaining, unopened box.

Problem 1: Think about/discuss which strategy is likely to be better.  Each person in your lab group should decide which strategy she thinks is more likely to bring the most wins, or whether the two strategies are likely to be equivalent.

Open ‘My Computer’ on the desktop, and navigate to the directory

W:\Math\Harrelson\Math 310\Cuwu\

and open the file     Games.    

(This file has Web based content, and should open a Web browser.)

Choose Monty Hall at the top of the window that appears.  This will allow you to play the Monty Hall Game.

Problem 2: Play the Monty Hall Game 25 times with Strategy A and then 25 times with Strategy B.  Do not hit ‘Clear All’ at any time, or your data will be cleared.

Compare the number of wins with each of the strategies.  Which strategy appears to be better and by how much?   Do not use the ‘Cheat’ Feature!

Problem 3: Use probability to find the probability of a Win with Strategy A and the probability of a win with Strategy B precisely.  (Hint: Assume you are using Strategy A, and pick a certain box, X, initially.  What has to happen for you to win?  How often does it happen?  Repeat with Strategy B.)  Compare your data to your probabilistic computations.

Problem 4: Use counting arguments to determine the probability of winning 3 or more times out of 4 plays using Strategy B.  Test this probability by playing 10 sets of 4 games with Strategy B.  (Hit ‘Clear All’ after recording the result of each set of 4 games.)  

Poker Winnings

In this game, the contestant pays $1 to play.  The contestant is given 5 cards (without replacement from a deck of 52 cards, and a payoff is awarded as follows:

	Hand Obtained
	Probability
	Payoff

	Nothing
	0.50117740
	0

	One Pair
	0.42256903
	$0.50

	Two Pairs
	0.04753902
	$2.00

	Three of a Kind
	0.02112845
	$5.00

	Straight
	0.00392465
	$10.00

	Flush
	0.00196540
	$20.00

	Full House
	0.00144058
	$25.00

	Four of a Kind
	0.00024010
	$100.00

	Straight Flush
	0.00001385
	$1000.00

	Royal Flush
	0.00000154
	$10000.00


In order to find the average winnings (or losses) per play of the game, you must compute an expected value.  The expected value of the payoff is  EQ ( \s\do8(i = 1) \d\ba20(\s\up9(10))    a\s\do6(i) p\s\do6(i)      , where ai is the ith payoff and  pi is the ith probability.  Then, to get the expected ‘net’ winnings, you subtract the $1 spent from the expected payoff.

Problem 5: Find the expected net winnings for one play of the Poker Game.  That is how much would you expect to win on average for each game when playing the game many times? 

The probabilities and payoffs can be found in the Minitab worksheet.  (Note that Minitab has a built in calculator that you can use.)  I also have it stored in an Excel worksheet if you prefer.

W:\Math\Harrelson\Math 310\poker-probabilities.MTW(or xls)

Think about how much you can win and the proportion of times you would win each of these amounts.  Remember to subtract the amount the game costs from your total.

Problem 6: In your Web browser window with the ‘Games’ program running, choose ‘Poker Hands’.  Get the game to generate 10 poker hands, and compute your net win/loss from the 10 plays of the game.  How does this compare to what you would have expected from the computation above?  Try it again with 100 poker hands.  Again, compare to what you would expect.  You can generate them quickly using the ‘Fast’ option.   Warning: The ‘Expected %’ values given in the game window are inaccurate – they are not all equal to the probabilities.

What Goes in Lab Report 2?

1.) As before, include an Introduction describing the problem you solved and the methods used in the lab.

2.) In the main body of the report, you should answer all of the specific questions asked above, and include any graphs or tables involved in the solutions.  

3.) Include a Conclusions section, which contains a paragraph summing up your general conclusions about the Monty Hall Game and the Poker Game.  

4.) Also, in your ‘Conclusions’ section, please list any of the new concepts in the lab which you still feel uncertain about.  In particular, I hope to discover which points from the lab we should spend some more time discussing or demonstrating.

