MA206 
Probability and Statistics

Project 2

Background
The game show, “Deal or No Deal”, hosted by Howie Mandel, has taken to this country’s television viewers much like Regis Philbin’s “Who Wants to Be a Millionaire”.  Because of its popularity, NBC airs this show twice a week.  Thus far, 87 shows have aired with a total of 180 contestants getting their chance at becoming a million dollar winner.  No one has yet succeeded.
The following is an excerpt from the Deal or No Deal website explaining how the game works:

Hosted by Howie Mandel, "Deal or No Deal" is an exhilarating hit game show where contestants play and deal for a top prize of $1 million in a high-energy contest of nerves, instincts and raw intuition. 


Each night, the game of odds and chance unfolds when a contestant is confronted with 26 sealed briefcases full of varying amounts of cash - ranging from a measly penny to $1 million. Without knowing the amount in each briefcase, the contestant picks one -- his to keep, if he chooses - until its unsealing at game's end. 


The risk element kicks in when the player must then instinctively eliminate the remaining 25 cases - which are opened and the amount of cash inside revealed. The pressure mounts as in each round, after a pre-determined number of cases are opened, the participant is tempted by a mysterious entity known only as "the Banker" to accept an offer of cash in exchange for what might be contained in the contestant's chosen briefcase - prompting Mandel to ask the all-important question - Deal or No Deal? 


As each case is opened, the likelihood of the player having a valuable cash amount in his or her own case decreases or increases. Viewers will see if, truly, fortune favors the bold. The contestant knows that as long as the larger cash prizes haven't been opened, the Banker's deals will only get higher. And if the conflicted contestant accidentally opens a case with a bigger cash value - the Banker's offer could suddenly evaporate.  ( http://www.nbc.com/Deal_or_No_Deal/about/)
Recently, a group of graduate students created a petition protesting Deal or No Deal.  The students are accusing NBC of tampering with the game cases on the show causing the likelihood of selecting the larger dollar amounts to be higher than it should during the first round of play.  This would in turn cause the banker to make an offer that most contestants would consider too small, thus luring the contestants into the second round.  The argument follows that after the large dollar amounts are eliminated, contestants are likely never to finish out the game even if they do hold the $1M case.  In the long run, this alleged tampering is saving the show hundreds of thousands of “Deal” money.  
Administrative Instructions
1. Pre-assigned teams of 2 cadets (or sometimes 3) each will complete and submit this 100 point project.
2. Your completed project is due no later than 101600APR07.  I will have a turn in box by my office.
3. Your project write-up should consist of no more than 3 pages (typed, double spaced, not including title page, executive summary, appendices, or documentation) describing methods and results.  You must submit your project in a brown folder/binder with nametapes for each group member. 

4. In order to complete your submission, you must also email me your Excel model building file prior to the project due date/time.  Name your file as follows:  section.lastname.ma206.p2.xls
Example: g10.miguel.ma206.p2.xls

5. I will not grade your project unless your Excel simulation in Part I is working without error.  Therefore, it is imperative that you have your simulation approved by me ASAP.

6. You are required to document any assistance that you receive (outside of your assigned group) in accordance with Documentation of Written Work, August 2005 to include the January 2007 Addendum.  You may lose points for excessive collaboration.  

Situation: 

You will examine this phenomena from the perspective of the show’s network producers (defendants).  We will refer to the protesting graduate students as the “protesters”.

In the first round of play, the contestant must choose 6 of the 26 unopened cases to open (and thus “eliminate”).  To date, 90 of the 180 contestants were successful in getting past the first round without eliminating the $1M case or a combination of two of the four other top dollar amounts on the board.  The protesters claim that more than half of the contestants thus far should have been able to avoid selecting the $1M case or a combination of two of the four other top dollar amounts on the board during the first round of play.  The overall question that arises from this is “what is the probability that 90 or less contestants out of 180 successfully avoid picking high value cases in the first round of play?”
Facts:
Since the contestants do not actually open the first case (that they keep by their side) until well after the first round of play, the probability of choosing any particular case first is 
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.  That is, we can ignore the fact that you pre-selected a case to put by your side when assessing the first round of play.  Therefore, we can model or simulate the first round of play as if we left this particular case on the stage.
Requirements
Part One:

Develop a simulation that models the first round of play in Deal or No Deal.  The goal is to identify whether or not a contestant successfully avoids selecting the $1M case or a combination of any 2 of the remaining 4 high dollar value cases in the first 6 selections of the first round of play.  Using Microsoft Excel, create 5000 iterations of your simulation of a single contestant in the first round by using the TABLE feature.  Explain how your simulation models the scenario of the first round of play.  Can this problem be solved analytically?  If so, do not attempt this, rather, explain how you might begin the process of solving this problem analytically.  What is the benefit of simulating real world processes similar to this?
Part Two:

1. Using the results of your simulation, calculate the probability that a contestant will successfully avoid selecting the $1M case or any combination of 2 of the remaining 4 high dollar value cases.  Explain.
2. In order to determine the probability that 90 or fewer contestants out of 180 succeed in the first round, you can simulate 180 contestants and then use the TABLE feature in order to iterate the number of successful contestants, X, out of 180.  You will discover that the random variable, X, follows a familiar distribution.   Describe the distribution of the random variable, X.   

3. What is the probability that 90 or fewer contestants out of 180 succeed in the first round?  Explain how you calculated this probability. 
4. What might you conclude based on this probability?  
Part Three:

For this portion of the project, assume that as an analyst for NBC, you have found reason to believe that Deal or No Deal has not been a fair game.  
1. Determine a reasonable number of contestants out of the first 180 that “should have” succeeded in the first round of play.  Explain why this is a “reasonable number”.

The producers wish for you to recommend changes to the game that would make the past results seem more palatable.  You can change the number of cases to be selected in the first round, R, to anywhere between 3 and 8.  You can change the total number of cases, G, by adding up to 2 low value cases or subtracting up to 4 low value cases.  You can make any combination of these changes.  Keep in mind that your goal is to modify the game in favor the show while maintaining the comfort level of the contestant.  For example, a modification such as reducing the dollar amounts for all but the $1M case may be good for the show, but the contestants will be less likely to believe that they can win.  
2. Explore the probability of success for these game modifications.  You do not need to explore every possibility.  Logically determine whether an increase or decrease in either G or R is prudent.  
3. Find a game modification with a probability of success that makes the past results of the show seem more palatable.  That is, find a game modification where the probability that X is less than or equal to 90 is reasonable.  Explain your criteria for a reasonable probability.
4. Recommend your specific game modification to the network producers and explain why this is not only a valid solution, but the best solution to the problem.
1 of 3

_1234003653.unknown

