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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



the expected loss by the average
bet per cycle we get —$.756...
+$14.36...=—1/19 exactly or
—5.26%.

These caleulations are tedious,
and for each system the details are
different, so they have to be done
again. And there are an infinite
number of gambling systems, so
caleulations can never check them
all anyhow. Clearly this is not the
way to understand gambling sys-
tems. The correct way is to develop
a pgeneral mathematical theory to
cover gambling systems. That has
been done and here's how it works.
First, we define the action in a
specified set of bets to be the total
of all bets made. From what we
said above, your expected (gain or)
loss is your action (i.e. the total of
all your bets) times the house edge.
For example, if you bet $10 per
hand at blackjack and play for 10
hours, betting 100 hands_ per hour,
you have made a thousand $10
bets, which is $10,000 worth of
“action.” If you are a poor black-
jack player and the casino has a 3%
edge over you, your expected loss
is $10,000x3%=%5300. Your actual
loss may be somewhat more or
somewhat less.

If Nevada casino blackjack gros-
ses a total of $400 million per year
and the average casino edge over

 number of bets | expected
N (A=35SN) gain E

average size
of D is

about /N 'y

the player is 2% of the initial
wager, then we can determine the
total action (A) per year: .02A=
$400,000.000 so A—3%520 billion.
Thus from these figures we would
estimate 520 billion worth of bets
are made per year at Nevada black-
jack. The 2% figure might be sub-
stantially off. We could get a fairly
accurate idea of the true figure by
making a careful statistical sam-
pling survey. If, instead, the figure
is 4%, then A=810 billion. With
1%, A=%540 billion per year.

Using the concept of action, we
can now understand the famous
“law of averages.” This says,
roughly, that if you make a long
series of bets and record both the
action (A) and your total profit or
loss (T), then the fraction T/A is ap-
proximately the same as the frac-
tion E/A where E is the total of the
expected gain or loss for each bet.
Many people misunderstand this
“law.” They think that it says the
E and T are approximately the
same after a long series of bets.
This is false. In fact, the difference
between E and T tends to get larg-
er as A gets bigger.

For example, suppose you are
matching coins and betting $1 each
time. The chances are equal to win
or lose on each bet. Each bet has
zero expectation: 31x1/2—$1x1/2

TABLE 1

about 68% of time
is between

average size

=(0. Therefore E=0 for any series
of bets. The action equals 51xN
where N is the number of bets. But
your total profit or loss can be
shown to have an average devia-
tion from E of aboutVN_ Let
D=T—E be the difference or devia-
tion between what you actually
gain or lose (T), and the expected
gain or loss (E). Therefore, for 100
bets, the average deviation from
E=0 is about $10 (in fact, the
chances are about 68% that you'll
be within 310 of even; they're
about 98% that you'll be within
$20 of even). For ten thousand $1
bets it’s about $100 and for a mil-
lion %1 hets it's about $1,000.
Table 1 shows what happens. For
instance, the last line of Table 1
says that if we match coins one
million times at $1 per bet, our ex-
pected gain or loss is zero (a “fair”
game). But on average, we'll be
about $1,000 ahead or behind. In
fact, we'll be between +%1,000 and
—£§1,000 about 68% of the time.
(For a million $1 bets, the devia-
tion D has approximately a nor-
mal probability distribution with
mean zero and standard deviation
£1.000.) However (fifth column)
D/A=0.001, so the deviation as a
t of the action is very small.

And about 68% of the time T/A is
Continued on page 90

about 68% of time [

of D/A T/A i= between

1
100

10,000

1,000,000

1 N{a=35N)

1 1 and
10 10 and

100 and

1000 and

TABIE 2

about 6E% of time T
is between

1 and -1
0.1 and-0.1
0.01 and -0.01

0.00! and -0.001

about 68% of time
T/A iz between

1,000,000

$.95 and - $1.05

54.74 and - $15.26
- $426.00 and - 5626.00

-$51631.00 and -$53631.00

+.95 and
+.0474 and

-.0426 and

-.0516 and
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SCHOOL OF
WINNING BLACKJACK

now open

in
NEW YORK CITY
211 East 43rd Street
Suite 1203
New York, NY 10017
212/682-B227

AND
WASHINGTON D.C.
5408 Silver Hill Rd.
Suite 108
Washington, D.C. 20028
301,/735-6667

| Classes slso avallable st these locations.

= 839 MNorth Highland Avenue
Hal California 90038
213 /4669321

= 1290 Bayshore Highway
Saite 162-164
Barlingams, Callffornia 34010
415/342-2662

* 1127 Mmnnhelm Road—=Saite 109
Westchester, [llinols 60153
312/343-0555

= 17000 Wewst Eight Mile Road = Suite 7T3A

Soathfield, Michigan 48075
313/569-1063

CAN A SYSTEM
BEAT THE CASINOS
at Craps or Roulette?

| Through thes years, many gamblers
have believed that the answer is yes.
Look at the records: D'Alembert, the
Earl of Rosslyn, Blundell, Labouchere

cording to legend, broke the bank at
Monte Carlo three times with a system
ha alone understood.

But reading about other people's ax-
perience doesn't satisfy most of us,
We want to tesl any system for our
selves. The catch is fhat it's too easy
to go broke while we test,

Now you can test your favorite
Craps or Roulette system easily and
surely—without the distractions of a
AoISY casing, in your own home, or as
| you ride your commuting train or bus—
and without risking real money.
Recorder Press has prepared work:
sheets of BO00 Craps rolls, or 6000
Roulstte spins, with diagram and in-
structions. Each £5, or both for &7.

and you'll save many anxious hours.
You'll find your own route o profitable
play. You'll go to the lables with
| confidence that you know whal you're
doing.
RECORDER PRESS
Home of The Systems Man

11745 Landala
MNo. Hollywood, CA 91607
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...and the greal Fitzmaurice who, ac- |

Make this small invesiment now,

ROULETTE SYSTEMS
Continued from page 65

between —.001 and +.001. soas a
percent of the action the result is
very near the expected result of
zero. Note that the average size of
D, the deviation from the expected
result E, grows—contrary to popu-
lar belief. However, the average
size of the percentage of deviation,
DJ/A, tends to zero, in agreement
with a correct version of the “law
of averages.”

For $1 bets on Red at American
roulette, the corresponding results
appear in Table 2. Notice that in
the last column the spread in T/A
gets closer and closer to E/A=
—.0526. This is where we get the
statement that if you play a "long
time” you'll lose about 5.26% of
the total action. Note, too, in col-
umn 4 that there appears to be less
and less chance of being ahead as
the number of trials goes on. In
fact, it can be shown that in all
negative expectation games the
chance of being ahead tends to zero
as play continues.

Now, the ordinary player prob-
ably won't make a million $1 bets.
But the casino probably will see
that many and more. From the ca-
sino's point of view, it doesn't mat-
ter whether one player makes all
the bets or whether a series of
players does. In either case, its
profit in the long run is assured
and will be very close to 5.26% of
the action. With many players,
each making some of the 1,000,000
bets, some may be lucky and win,
but these will generally be compen-
sated for by others who lose more
than the expected amount. For in-
stance, if each of 10,000 players
take turns making a hundred %1
bets, Table 2 tells us that about
68% of the time their result will be
between +$4.74 and
About 16% of the time the player
wins more than $4.74 (“lucky')
and about 16% of the time the
player loses more than $15.26
(“unlucky”’). But players cannot
predict or control which group
they'll be in.

This same “law of averages' ap-
plies to more complicated se-
quences of bets. For instance, sup-
pose you bet $10 on Red at rou-
lette (E=—3%.53), then bet 3100

—315.26..

on “players” at Baccarat (E=
—51.06), then bet 310 on a hand
in a single-deck blackjack game
where the ten-count is 15 tens, 15
others (E=+8.90). The total E is
—5.53—51.06+35.90=—%.69. The
total A is $10+3100+510=5120,
If you make a long series of bets
and Record E and A as well as your
gains and losses for each one, then
just as in the coin matching exam-
ple (Table 1) and the roulette exam-
ple (Table 2), the fraction D/A
tends to zero so T/A tends to E/A.
That means that over, say, a life-
time, your total losses as a percent
of your total action will tend to be
very close to your total expectation
as a percent of your action.

If you want a good gambling life,
make positive expectation bets.
You can, as a first approximation,
think of each negative expectation
bet as charging your account with
a tax in the amount of the expecta-
tion. Conversely, each positive ex-
pectation bet might be thought of
as crediting vour account with a
profit in the amount of the expecta-
tion. If you only pay tax, you go
broke. If you only collect credits,
you get rich. ¢t
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-
have heard Entratter laugh with
much relief when she told him she
was just pulling his leg.

Since then she and Roger Smith
have been denying rumors of im-
pending motherhood almost six
times & year to newsmen. And
Ann-Margret keeps telling the
news boys that she and Roger are
just not ready for her to start hav-
ing babies. One major reason is
that she's an absolute “workahol-
ic"”" and just can't take the time for
such domestic bliss. And no won-
der. As one of the stars of Caesars
Palace she earns a million dollars
yearly in a pact that has three more
years to run. She still has an action
loaded act that has her dancing
and singing her little Swedish head
off. g

On the subject of babies, she told
me recently backstage at Caesars
Palace, ““When the time comes, I
promise I'll let you know before I
tell any other newsman. As a mat-
ter of fact, I'll et you know before I
even tell Roger.” Now that’s what
I call being a nice lady. 9



