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One reason I chose roulette to il-
lustrate mathematical systems is
that it is easy to understand the
odds and probabilities. For this
discussion I assume that each of
the 38 numbers is equally likely to
come up on any spin. There are 18
Red numbers so we define the prob-
ability that Red comes up on any
spin to be 18/38, or the number of
ways for Red to come up divided
by the total number of outcomes.
Probabilities for other roulette
bets are figured similarly. For in-
stance, the probability that the
“first dozen,” meaning one of the
numbers from 1 to 12, occurs is
12/38. The player expectation on
&ny bet in any game is computed
by multiplying each possible gain
or loss by the probability of that
gain or loss, then adding the two
figures. Expectation is the amount
you tend to gain or lose on average
when you bet, so it is a very impor-
tant idea. For instance, the player
expectation for a $7 bet on Red
iz (18/3B)x(37)+(20/38)x(—87) or
—314/38 or about —$.37 where
20/38 is the probablility Red does
not come up and —%7 iz the a-
mount lost in that case,

As another example, suppose
that on the first hand of four-deck
blackjack the player bets $12, he is
dealt 6,5, and the dealer then
shows an ace up. The dealer asks
the player if he wants insurance.
This is a separate $6 bet. It pays
512 if the dealer's hole card is a ten-
value. It pays —$6 otherwise. A
full four-deck pack has 64 tens and
144 non-tens. Three non-tens are
gone, so of the 205 unseen cards,
141 are non-tens. Assuming the
deck is “randomly” shuffled (this
means that all orderings of the
cards are equally likely), the
chances are equally likely that each
of these 205 unseen cards is the
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dealer's hole card. Thus the
player’s expectation is (64/205)x
($12)+({141/205)x(—%6)=—878/205
or about —$.38. The player should
not take insurance. '

Different betting amounts have
different expectations. But the
player’s expectation as a percent of
the amount bet is always the same
number. In the case of betting on
the Red in roulette, this is 18/38
—20/38=—2/38=—1/19 or sbout
—5.26%. Thus, the expectation of
any size bet on Red at American
doublezero roulette is —1/19 or
about —5.26% of the total amount
bet. So to get the expectation for
any size bet on Red, just multiply
by —5.26%. With one exception,
the other American double-zero
roulette bets also have this expec-
tation per unit bet. The player's ex-
pectation per unit is often simply
called the player’s disadvantage.
What the player loses, the house
wins, so the house advantage
house percentage, or house expec-
tation per unit bet by the player is
+5.26%.

A useful basic fact about the
player’s expectation is this: the ex-
pectation for a series of bets is the
total of the expectations for the in-
dividual bets. For instance, if
you bet 31 on Red, then 32, then
34, your expectations are —%2/38,
—54/38, and —3%8/38. Your total ex-
pectation is —314/38 or (a loss of]
about —$.37. Thus, if your expec-
tation on each of a series of bets is
—5.26% of the amount bet, then
the expectation on the whole series
is —5.26% of the total of all bets.
This is one of the fundamental rea-
sons why “staking systems' don't
work: a series of negative expecta-
tion bets must have negative ex-
pectation,

One correct version of the so-
called “law of averages' says that
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in a “long" series of bets, you will
tend to gain or lose “about” the
total expectation of those bets.
This means that a series of “'bad"
bets is also “bad,” and that sys-
tems don't help.

Applying these ideas to the
doubling-up system, let's calculate
the player's expectation for one cy-
cle. Think of a complete cycle as a
single (complicated looking] bet.
Now refer to Table 2 of last
month's column. The fifth column
gives the probability that the cycle
ends on turn #1, #2, etc. and the
fourth column gives the gain or
loss for each of these cases. Multi-
ply each entry in the fourth column
by the corresponding entry in the
fifth column. Then add the results:
$1x18/38+51x20/38x1R/38+ ...
+81x(20/38)°x18/38—%523x
(20/38)1°x18/38—52023x(20/38)"
which simplifies to 1—24x(20/38)!°
—2000x(20/38)"'=1—0.0391 ...
—1.7168 ... =—8.7560266578 . .
.. . Thus, the expected loss to the
bettor is about —%.76 per cycle.

Now let’s calculate the expected
{or “average'') amount bet on
one ¢ycle. Referring again to last
month's Table 2, we see that if the
cycle ends on turn #1, the total of
all bets is $1, if it ends on turn #2,
the total of all bets is $1+82, if
it ends on turn #3, the total is
31+32+84, ete. If the cycle ends
on turn #11, the total amount bet is
$2,023. (To get these totals as of
the end of any turn, add columns
two and three.) Then multiply
these total amounts bet by the
chances in column 5 to get 31
x18/38+82x(20/38)x(18/38)+54x
(20/38)*x(18/38)+ ... +8512x
(20/38)°x({18/38)+32023x(20/38)!"
x(18/38)+52023x(20/38)"" which
simplifies to $2x(18/38)x((40/38)"
—1)/{40/38—=1)+52024x(20/38)"°
—31=3514.3645065. If we divide






