The Game of Craps

· Origins

    Games of chance that use dice date back to 2000 BC Egypt, where illustrations of dice games have been found on tombs. 
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 In America, the game originated on the Mississippi River, during the steamboat era of 1800’s.

· How the game is played
    Two dice are thrown by the shooter. 

· If a sum of 7 or 11 is rolled, this is an instant winner.

· If a sum of 2,3 or 12 is rolled, this is an automatic loser (craps)

· Any other number establishes a pass-line point.

    At this moment, the goal is to roll one more time the pass-line point before rolling another 7. Thus,

· If a 7 is rolled before the pas-line point is rolled one more time, the hand ends in a loss.

· If the pass-line point is rolled again before another 7 is rolled, the game end in a win.

· Probability computations

Let 
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be the event that a sum of 2,3 or 12 is rolled at the first roll.

Let 
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be the event that a sum of 7 or 11 is rolled at the first roll.
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So the probability of getting a pass-line point is 
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Suppose now that the passing-line point was 4. There are three ways of getting a sum of 4: (1,3), (2,2,) and (3,1). 

The game will be a win only when another 4 will be rolled, but this must happen before another sum of 7 is rolled.

Since no other roll influences the outcome of the game, we may look only at the following outcomes:

(1,3), (2,2,), (3,1), (1,6), (2,5), (3,4), (4,3), (5,2), (6,1).

Therefore the probability of rolling another 4 is: 
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and the probability of losing the game by rolling a 7 is
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If the passing-line roll is 10, we have the following outcomes that will influence the outcome of the game:

(4,6), (5,5), (6,4), (2,5), (3,4), (4,3), (5,2), (6,1).

Therefore, the probability of winning by rolling another 10 is:
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and the probability of losing the game by rolling a 7 is
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Similarly, we can compute the probabilities for the other passing-line numbers. The results are summarized in the table below:

	Passing–line point 
	Probability of rolling
	Probability of winning
	Odds against

	4 or 10
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	2:1

	5 or 9
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	3:2

	6 or 8
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	6:5


The odds against and event A are defined as: 
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Now let us compute the probability of winning: we may win in the first roll, or after the passing-line point. Therefore we have:
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· Payout

Let’s say you put a $1 bet on the fist roll that will be a 4.  As we     have seen, 
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. The odds against 4 are 33:3. The question we ask now is: how much should the house pay for the game to be fair?

What does it mean the game is fair? Roughly speaking, on average the profit should be zero. This translates into the expected value of the game to be zero. Let’s say the payoff in case of a win is x dollars, meaning the player makes a net profit of x dollars if he/she wins (after the bet is being returned).
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so 
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Therefore, in order for the game to be fair, the payoff should       represent the true odds ratio. In reality, casinos give payoffs below the true odds ratio.

· Advice from the pros

Start with a small bet on the pass line. This gets paid as even money (at 1:1 odds regardless of the true odds) in case of a win.

If the shooter rolls a pass-line point, put another small bet on top on the original bet. Usually, twice the original amount is recommended. This extra bet is called free-odds bet.  The free- odds bet payout are best paid since the house pays them in true odds fashion, i.e. the house edge on this bet is zero.

The doubling bet strategy may lead to recuperating the losses in case of a win.

Suppose you start by betting $5 on the pass-line, and lose. The next bet should be $10, then $20. If the second bet of $10 is a loss, but you win at the third bet, the win is $20 plus $20 your bet, so the previous $15 are recuperated, and you have a $5 profit.

Internet Sites

http://www.crapshero.com/ just one of the many sites with casino games

Interactive site maintained by Princeton University:

http://www.math.princeton.edu/matalive/Probability/ProbabilityLab1/Playing.html 
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