Casino Probability

by Louis Nemzer


With a fixed amount of money, how many equal bets should you make to be most able to expect you will break even or better when the odds are not in your favor? For example, if you have $100, you could make 1 $100 bet, 2 $50 dollar bets, ... or 100 $1 bets. Which scheme gives you the best chance of breaking even or better? Which scheme gives you the best chance making a profit?

(1)



P = Probability of winning any one game for even money (in casino games, it is usually about .45)


G = Number of games you decide to play


W = Number of wins

(2)


Obviously, when bets are equal during a even money game, one would have to win at least half the games in order to break even or better. Therefore, W > int((G+1)/2). We can now write the following expression:


P(Breaking even or better) = P(Winning int((G+1)/2) games) + P(Winning int((G+1)/2)+1 games) + P(Winning int((G+1)/2)+2).... P(Winning G games).

(3)



Or, in other words:
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P(Breaking even or better) =  ( P(W)





W = int((G+1)/2)


(4)


Since each of these are binomial trials, we can use Bernulli's formula:



The probability of winning exactly W games out of G when the probability of each individual trial is P is:


P(W) =  (G C W) * (PW) * ( (1-P)(G-W) )


Since:



G C W = 
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We can derive that:



P(W) = 





G! * (PW ) * ( (1-P)(G-W) )





          W! (G-W!)

(5)


If we substitute for P(W) in line (3) we have the following formula:




           G
  

P(Breaking even or better) =   S (  (G!) (PW) (1-PG-W)) / W! (G-W)!  )    




  W = int((G+1)/2)


By observing the graph generated by this formula, we can see that the there seem to be two rows of dots converging to zero. This reason for this is that the even numbers have an advantage in that breaking even is possible. The odds, however, have to win more than half, like 5 out of 9.(you can't win half a game) to break even. Nonetheless, in question 2, the evens would have to win more than half (like 6 out of 10).


Anwser to question 1: 2 bets.


Anwser to question 2: 1 bet.


The reason for this is the fact that the odds of (breaking even or) making a profit decrease as the number of bets increase. This is because when more bets are made, the house advantage becomes more and more exaggerated. (This is also why there are no clocks or mirrors in casinos; they don't just want you to bet a lot of money, they want you to stay longer and make many bets).


Conclusion: The best way of having a chance of winning is to bet all the money at once. (However, even this strategy can never be better than P, which, if the casino wants to stay in business, had better be less than .5)

