- The Mathematics

of Gambling

by Edward O. Thorp
n the May column, I discussed
I Stephen Kimmel's system for
roulettel Gambling Times,
December 1979). Subséequently,
gambling expert Allan Wilson,
(The Casino Gambler's Guide),
wrote to differ with my use of the
statistical test; Chi-Square.

Discussing Wilson's letter will
help to review and to clarify my ob-
jections to the Kimmel system.
Kimmel's idea is: Long-time
dealers tend to spin the ball and
the rotor in a habitual, regular
way.

Kimmel says the rotor velocity,
the ball time and the distance of
travel tend to be similar from spin
to spin. Therefore, he expects the
ball to travel the same number of
revolutions relative to the rotor
and to fall about the same number
of pockets beyond the last number
which came up from spin to spin.

The flaw is “bevond the last
number which came up.” It should
be “beyond the number nearest the
ball when it was launched.” In the
May column, I noted this
devastating fallacy in Kimmel's
argument.

To clarify the fallacy, suppose
there is a perfect dealer who always
spins the ball exactly the same
number of revolutions and the
same velocity each time. Suppose
the ball is not randomly deflected
by vanes on the stator.

For discussion purposes, assume
the ball always travels exactly
eight revolutions on the stator and
the rotor always makes exactly
four revolutions. The ball has gone
twelve revolutions relative to the
rotor when it crosses onto the
rotor. Therefore, the number
nearest the ball when it was laun-
ched is zlso nearest the ball when it
crosses onto the rotor.

When the ball enters the rotar,
suppose it always goes the same

70 GAMBLING TIMES

1980 by Edward O. Thorp

i

additional distance, twelve
pockets. We are assuming it's not
deflected by the dividers between
the pockets and is not disturbed by
other randomizing factors. If you
watch roulette, you'll see that the
ball is scattered considerably once
it enters the rotor. The distance it
travels on the rotor wvaries con-
siderably from spin to spin.

Based on these “perfect” condi-
tions, the ball comes to rest exactly
twelve pockets beyond the number
it was nearest when launched. If we
recorded the number that was
nearest the ball when it was laun-
ched, we could tell where the ball
would come out by counting twelve
pockets forward. Unlike Kimmel,
we would have to place our bets
after the ball was spun, not before,

On the other hand, Kimmel
claims that the ball will fall out a
certain number of pockets beyond
the last number that came up. For
this to work, the dealer would have
to launch the ball just as the last
number is going by. Can you| im-
agine the dealer keeping track of
the previous winning number and
then waiting to launch the ball just
as it goes by? This would be
necessary for Kimmel's system to
work.

In a casino, the ideal case we've
assumed is far more perfect and
favorable than Kimmel's systems.
Even with this ideal situation,
Kimmel's system gives no edge at
all. It is absolutely worthless. To
know where the ball will stop, we
need to know the number that was
nearest the ball at launch time.
Kimmel's system does not use that
information. It simply records
what number won on the previous
spin.

In our observation, the dealer
pays no attention to what number
is passing as he launches the ball.
He certainly doesn’t wait for a par-

ticular number to go by in order to
launch the ball. Yet for Kimmel's
system to work, he would have to
key the launch of his ball to the
previous winning number.

The number which is passing as
the dealer launches the ball ap-
pears to be random. Even in our
ideal case, the position that the ball
stops at is twelve pockets past a
random starting position which
makes it random position.

In a realistic case, where the
dealer is less than perfect, the
distance and velocity of the ball's
travel varies, as does the rotor. The
final position where the ball comes
to rest is even more random. Thus,
there is absolutely no validity to
Kimmel's system.

As, I pointed out, after the ball
was launched, if we were to observe
the number nearest to it, and
record where it came to rest, then
the system would be plausible. We
might hope that a graph like Kim-
mel's would indicate some advan-
tage to the player. Whether such a
modified system would work could
be settled by observation.

Based on observation and
measurements, my experience is
that the level of regularity required
by the dealer is far beyond human
capability.

As I pointed out in the October
1979 column, the standard error
around the estimated final position of
the ball must be less than seventeen
pockets for the player to overcome
the house advantage. There are many
contributing factors beyond variation
in human performance such as des
flection by vanes and scattering by
pockets on the rotor. The error is
nearly this large before we add in the
human factor.

If there is no validity to Kimmel's
system, what are we to make of Kim-
mel’s data and his reported success at
the tables? One interesting thing we
can do is apply statistical tests to
Kimmel's data to see how remarkable
the result is.

Using various statistical tests, we
can ask this question: “If the distri-
bution of numbers was truly random
in a sample of 199 spins, (which is
what Kimmel reported), then how
often are the results skewed and
unusual looking as those Kimmel
reported?” I used the Chi-Square test
in the May eoulmn. Relative to that
test, I found that the chance was one
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