 SEQ CHAPTER \h \r 1
Gambling Project

I often teach statistics courses.  Probability theory is used extensively in statistics.  Probability theory has an interesting history.  During the 18–th century the rich people in Europe didn’t have much to do except  drink, engage in amoral acts, and gamble.  They didn’t do a very good job at gambling, so some of them hired tame mathematicians to tell them how to bet on gambling games.  Hence the development of probability theory.  So people who enjoy the study of probability theory often like to study games of chance.  Note that we like to study these games–this study tells us to avoid the actual game.

People have asked me to evaluate the following strategy.  Start with an initial bet, say $1.00. If you win bet $1.00 the next game but double your bet when you lose.  Continue to double your bet each time you lose, but if you win, go back to the $1.00 bet.   So how can you lose in the long run?

Consider the position of the house.  Suppose that you  win $100,000.00, will you bankrupt the house?  Probably not.  Suppose you lose $100,000.00, will you be bankrupt?  I suspect so.  The house will probably demand you pay them long before this point.  If you can’t pay what you owe they will invite you to leave.  When you gamble you will have streaks (not due to luck, these are predicted by probability theory) and if you play long enough you will run into a long enough losing streak to bankrupt you.  It is possible that you could break the house (Sharon Stone could call me for that date too), except that the house will invite you to leave long before that.  Take my advice and go.

The double--your--bet--when--you--lose strategy has been studied extensively by those interested in probability.  It even has a name.  It is called a Martingale.  You can find whole books in the library devoted to Martingales.

To keep things fairly simple assume that you have a certain amount of money, call it Amount, that you are willing to lose.  You continue to play until you lose.  You will examine two strategies.  In the first strategy you will always bet $1.00 whether you  win or lose.  In the second strategy you will double the bet when you lose, but go back to a bet of $1.00 when you win.

You want to compare the two strategies–which one gives you more tries before you go broke.  What we are doing here is simulating the gambling game.  Simulation is often used to study a situation where the mathematics is very difficult or perhaps impossible.  It often yields surprising results.

An example form is shown below.  When the play button is clicked one the play continues until the player is broke.  The pseudo code for this event looks something like what follows.

The program uses the VB function Rnd, which is a random number generator.  Rnd produces uniformly distributed numbers between 0 and 1.  That means there is a 10% probability that Rnd will produce a value in the range [0,0.1], a 20% probability that Rnd will produce a value in the range [0,0.2], etc.   

Assume that the following variables have been defined (some might be local and some modular).

Note that I am using pseudo code names for variables, not following the convention in the text–this is done for convenience.

Limit = how much you are willing to lose, input this using a text box

Amount = how much you have left






Prob = probability of winning, input this using a text box

Bet = size of current bet

NumberOfTrials = Number of experiments (the number of times the Play button is clicked)

AverageNumberOfBets 

Then a basic algorithm for the Play event might be (in pseudo code) that shown in Figure 1.

Other procedures you will need are 

Private Sub cmdExit_Click()

  `=== this exits the program

and 

Private Sub cmdNewTrial

`===This clears out the accumulators and counters displayed in lblResult and sets them to 0.

You should repeat each experiment at least 20 times (hit the Play button 20 times with option box Don’t Double checked and then hit the Play button 20 times with Double Bet checked).

Record on paper the average number of bets with each strategy.  Comment on which strategy is the best (which one allows you the greatest number of bets).  

Hints: Make the probability of winning <=  0.45.  If you make it much larger you can spend a good deal of time waiting for the player to go broke.  Casinos would tend to make money even with even money games, they just want it quicker (time is money).  Also keep Limit <= 500, else you may spend some time waiting–not as much a problem as with having to high a probability of winning

	Private Sub  cmdPlay_Click()

`===Declare local variables using the texts naming convention

Amount = Limit

NumberOfBets = 0

Do While Amount > 0

   If  Prob < Rnd

      You win.  Add Bet to Amount.  Set Bet = 1

   Else

You lose.  Subtract Bet from Amount.  If you are using the             second strategy double the bet,   don’t double the bet if you are using the first strategy.

   End If

  NumberOfBets = NumberOfBets + 1

Loop

‘===Compute the average number of bets

NumberOfTrials = NumberOfTrials+1

AverageNumberOfBets =(NumberOfTrials-1) _

                                        * AverageNumberOfBets/NumberOfTrials 

                                        + NumberOfBets/NumberOfTrials

Display Amount, AverageNumberOfBets and NumberOfTrials in lblResult.

End Sub 




	


                                         Figure 1.  Pseudo code for Play event 

Note: The formula for the average number of plays may seem weird, but there is a purpose for it. You could record the TotalNumberOfBets and compute AverageNumberOfBets=TotalNumberOfBets/NumberOfTrials.  The problem is that TotalNumberOfBets may become a very, very large number, so large that it exceeds the size of a long integer.  This formula eliminates that problem (it keeps a running sum of the average).
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