The Mathematics
of Gambling:

Blackjack—Beware the Short Shoe

by Edward O. Thorp

Once again, I have recently
heard complaints that cards have
been missing from the pack in
some casino blackjack games. This
month, we’ll discuss how you
might spot this cheating method.

In 1962, 1 wrote on page 51 of
Beat the Dealer, “*Counting the . ..
cards . . .is an invaluable asset in
the detection of cheating because a
common device is Lo remove one or
more cards from the deck.” Lance
Humble discusses cheating meth-
ods for four-deck games dealt from
a shoe in his International Black-
jack Club newsletter. He says,
*The house can take certain cards
such as tens and aces out of the
shoe. This is usually done after sev-
eral rounds have been dealt and af-
ter the decks have been shuffled
several times. It is done by palm-
ing the cards while they are being
shuffled and by hiding them on the
dealer's person. The dealer then
disposes of the cards when he goes
on his break."” But cheating this
way is not limited to the casino.
Players have been known to re-
move “small” cards from the pack
to tilt the edge their way. The casi-
no can spot this simply by taking
the pack and counting it; the play-
er usually has to use statistical
methods.

In the cheating trade, the meth-
od is known as the short shoe. Let's
say the dealer is dealing from a
shoe containing four decks of 52
cards each. In 52 cards, there
should be 16 ten-value cards; the
tens, jacks, queens and kings. Log-
ically, in four decks of 208 cards,
there should be 64 ten-value cards.
I'll call all of these “tens” from
now on. Casinos rarely remove the
aces—even novice players some-
times count these.

Suppose the shift boss or pit-
boss takes out a total of ten tens;
some of each kind, of course, not all
kings or queens. The shoe is short-
ened from 64 tens to 54 tens, and
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the four decks from 208 cards to
198 cards.

The loss of these ten tens shifts
the advantage from the player to
the dealer or house. The ratio of
othersitens changes from the nor-
mal 144/64=2.25 to 144/54=2.6T7,
and this gains a little over one per-
cent for the house. How can you
discover the lack of tens without
the dealer knowing it?

Here is one method that is used.
If you're playing at the blackjack
table, sit in the last chair on the
dealer's right. Bet a small fixed
amount throughout a whole pack
of four decks. After the dealer puts
the cut card back only, let's say,
ten percent of the way into the four
shuffled decks and returns the
decks into the shoe, then ready
yourself to count the cards. Play
your hand mechanically, only pre-
tending interest in yvour good or
bad fortunes. What vou're interest-
ed in finding out is the number of
tens in the whole four-deck shoe.

Let’s say the shift boss has re-
moved ten tens. (Reports are that
they seem to love removing exactly
ten from a four-deck shoe.) When
the white cut card shows at the
face of the shoe, let’s say that the
running count of tens has reached
52. That means mathematically
that if all 64 ten-value cards were
in the shoe, then, of the remaining
15 cards behind the cut card, as
many as 12 of them would be tens,
which mathematically is very un-
likely. This is how one detects the
missing ten tens because the dealer
never shows their faces but just
places them face down on top of the
stack of discarded cards to his
right, which he then proceeds to
shuffle face down in the usual man-
ner preparatory to another four-
deck shoe session.

Although at firsi the running
count is not easy to keep in.a real
casino situation, a secondary diffi-
culty is estimating the approxi-

mate number of cards left behind
the cut card after all the shoe has
been dealt. To practice this. take
any deck of 52 cards and cut off
what you think are ten, 15 or 20
cards, commit yourself to some def-
inite number, and then count the
cards to confirm the closeness of
your estimate. After a while, you
can look at a bunch of cards cut off
and come quite close to their actual
number,

In summary, count the num-
ber of Lens seen from the beginning
of a freshly shuffled and allegedly
complete shoe. When the last card
is seen and it is time to reshuffle
the shoe, subtract the number of
tens seen from the number that are
su to be in the shoe—64
for a four-deck shoe—to get the
number of unseen ten-value cards
which should remain, If 54 ten-val-
ue cards were seen, there should be
ten tens among the unused cards.
Then estimate the number of un-
seen cards. You have to be sure
to add to the estimated residual
stack any cards which you did not
see during the course of play, such
as burned cards. Step four is to ask
whether the number of unseen ten-
value cards is remarkably large for
the number of residual cards. If so,
consider seriously the possibility
that the shoe may be short. For in-
stance, suppose there are 15 un-
seen cards, ten of which are sup-
posed to be ten-values. A computa-
tion shows that the probability
that the last 15 cards of a well-
shuffled four-deck shoe will have at
least ten ten-value cards is
0.003247 or about one chance in
308.

Thus the evidence against the
casino on the basis of this one shoe
alone is not overwhelming. But if
we were Lo count_down the same
shoe several times and each time
wereg Lo find the remaining cards
suspiciously ten-rich, then the evi-
dence would become very strong.
Suppose that we counted down the
shoe four times and that each time
there were exactly 15 unseen cards.
Suppose that the number of unseen
tens, assuming a full four decks,
was 9, 11, 10, and 13 respectively.
Then referring to table I, the prob-
abilities to six decimal places are
H{9)=.014651 to have nine or more
unseen tens, and for at least 11, 10,
and 13 respectively, the chances
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are H{11)=.000539, H{10)=.003247,
and H(13)=.000005. These corres-
pond to odds of about 1/68, 1/1,855,
1/308 and 1/200,000 respectively.
The odds against all these events
happening together is much great-
er still. In thiz example, the evi-
dence strongly suggests that up
to nine ten-value cards are miss-
ing. There can’t be more than nine
missing, of course, hecause we saw
all but nine on one countdown.

If the casino shuffles after only
104 cards are seen, it is not so easy
to tell if ten ten-value cards were
removed. We see this as follows:
Suppose (Hypothesis 1) that the
shoe really has four complete
decks. Then the number X of un-
seen ten-value cards among the
104 cards (two decks) not seen will
average 32. In the general case
with U unseen cards, T tens in the
whole pack, and N non-tens in the
whole pack, the average value A of
X is given by A=UTAN + T). In
our example, U=I104, T=864 and
N=144, so we get A=104 X 64208
=32. But there will be a fluctuation
around this number. Mathemati-
cians use the standard deviation §
to measure this fluctuation. The
formula is S*=[UTNAT + NFj{1 —
(U — IMN + T — 1)}

For our example, S¥=(104 X 54
X 144/208° {1 — 103/207}=11.1304,
so S=J11.1304=3.3362 To a good
approximation, X is “normally dis-
tributed” with mean A=352 and
standard deviation §=3.3362.

MNow, suppose instead (Hypothe-
sis II) that the deck has ten ten-
value cards removed. Then =954
T=54and N=134. If Y is the num-
ber of unseen cards, we have the
real A=256364, but we think
there are ten more ten-value cards.
So assuming incorrectly that no
ten-values are gone, the number
that we deduce for Y has an aver-
ageof A + 10=35.6364. The real §¢
for Y is 94 X 54 X 134/198°(1 —
93/197}=/9.1593, so §=35.0264.

What we want to know is wheth-
er to believe Hypothesis I {*‘null
hypothesis”) or Hypothesis II.
This is a classic statistics problem.
It turns out that in order for us to
have a good chance to believe the
correct hypothesis, the A value for
X and ¥ need to be at least two and
preferably several S units apart. In
this example, they differ by only
J5.6364 — 32=3.6364, which is
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about one S unit. Of course, repeat-
ed countdowns of this same shoe
will again increase our ability to
tell whether the shoe is short.

This discussion should make it
clear that the method suggested is
generally not able to easily spot the
removal of ten-value cards unless
the shoe is counted several times or
is dealt down close to the end.

One of the interesting ironies of
the short shoe method of cheating
players is that neither the shift
boss nor the pitboss—the latter
bringing the decks of cards to the
dezler’s table—need tell the dealer
that his shoe is short. Thus, the
dealer doesn't necessarily have to
know that he's cheating. After all,
he's just dealing. It's an open ques-
tion how many dealers know that
they re dealing from a short shoe.

Reports are that the short shoe is
a frequent method that casinos use
in cheating at blackjack using
more than one deck. The tables
with higher minimums (say $5)
are more tempting candidates for
short shoes than those with the
lower minimums. -

An experienced card counter can
improve the method by counting

both tens and non-tens. Then he’ll
know exactly how many unseen
cards there are, as well as unseen
tens. Table 1 can then be used with
greater confidence.

In practice, you don’t need to
count through a shoe while betting
fand thus losing money in the pro-
cess) to find out that the casino is
cheating. If you suspect foul play,
count while standing behind the
player to the dealer’s right.

You might easily catch a short
shoe by simply counting all the
cards that are used, whether or not
you see what they are. Then if the
remaining cards, at the reshuffle,
are few enough so you can accu-
rately estimate their number, you
can check the total count. For in-
stance, you count 165 cards used
and you estimate that 31 £ 3 cards
remain. Then there were 196 + 3
cards rather than the 208 expected,
so the shoe is short.

A casino countermeasure is to
put back a 4, 5 or 6 for each ace or
ten-value card removed. Then the
total number of cards remains 208,
and the casino gets an even greater
advantage than it would from a
short shoe.

TABLE 1,

FIFTEEN UNSEEN CARDS

kK Number
Of Unzeen PR} Probability Of H(K) Probability At
Ten=-Yalue Card 9 Exactly ¥ Unzeen Tens Loast This Many Unzeen Tens
a 003171 1,000,000
| 23413 - 996829
2 e 3734le
3 160423 594598
4 220732 734176
3 217437 513443
[ . 158380 -296006
7 -0BG431 :3?:2n
B 036132 250782
3 L011404 D14651
1o .Qozro? 003243
11 000475 ogR338
12 L 000035 000065
13 LO0000ns 000005
14 - 000000 - 000000
15 ¢ ,DDDGUU. - 000000




Cards do get added to the deck,
and there’s a spooky coincidence to
illustrate this. On page 51 of Beat
the Dealer. 1 wrote in 1962, “One
might wonder at this point wheth-
er casinos have also tried adding
cards to the deck. I have only seen
it done once. It is very risky. Imag-
ine the shock and fury of a player
who picks up his hand and sees
that not only are both his cards 5s,
but they are also both spades.”
And then 15 years later in 1977, a
player in 2 one-deck game did get a
hand with twg of the same card—
the 5 of spades. Walter Tyminski's
casino gaming newsletter, Rouge
et Noir News, reported on page 3 of
the June 15. 1977 issue, '""What
would you do if the player at your
right in a single blackjack game
had two 5 of spades? Nicholas Zai-
ka, a bail bondsman from Detroit,
had that experience at the Sahara
in Las Vegas on May 24 at a 85
minimum table.

“Zaika wasn't in the best of hu-
mor because he had earlier lost
3594,000 at other Sahara tables, by
far the largest loss he has ever ex-
perienced. Zaika had the blackjack
supervisor check the cards and
there were 53 cards in the deck, the
duplicate being the 5 of spades...
The gamer has engaged the servic-
es of Las Vegas attorney George
Grazadei to pursue claims he feels
that he has against the casino . . .

“The Sahara denies any wrong-
doing and says that it is cooperat-
ing fully with the investigation. ..
Players aren’t likely to introduce
an extra 5 because the presence of
the extra 5 favors the house and
not the player.” The case remains
in imbo as of this writing.

Suppose instead of just count-
ing tens used and total cards used,
you kept track of how many aces,
2s, 3s, queens, kings, and so on
were used. This extra information
should give the player a better
chance of detecting the short shoe.
The ultimate proof would be to
count the number of each of the 52
types of cards which have been
used. Mathematicel readers might
wish to investigate effective sta-
tistical or other ways of using in-
formation for detecting shoes in
which the numbers of some of the
cards have been changed. @G
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Sports Information &
Handicapping Sports Club

A Must for Sport Bettors and Handicappers

Membership includes unlimited phone calls, and we will call you
with any late information if you desire. Membership is limited to
enable us to provide you with the best in sports information and
news.

Information Available

Las Vegas Line ® Eastern Line ® Key Selections ® Opinions
Money Moves ® Other Service Locks ® No Recordings ® QOver
& Unders ® Trends ®* Games “Off’ Board * Score Verification
* Full-Time Service * Checking Out Rumors * Verifying Key
Injuries.

Your Complete Information Center

In addition, receive a free subscription to Gambling Times, a
monthly newsletter, information on Las Vegas hotel shows,
junkets, gaming tournaments, seminars, and assistance in
acquiring reservations. Additional benefits forthcoming. Call
now for further information. Get on the winning side. Dues:
Monthly $85, 6 Months $450, 1 Year $800.

SportsTyme & the Dunes Hotel
Presents the 1st Annual Las Vegas

GAMBLERS' GAMING TOURNAMENT
AND CONVENTION

SportsTyme and the Dunes Hotel are presently finalizing plans to hold the first gamblers'
convention in Las Vegas the first week in May, We will be mailing out brochures and details
February 25. If you would like to receive information, please call or send your name and ad-
dress immediately. Convention will inclode seminars on casino gambling, sports betting,
and much more, Other features are an exhibitor’s booth, hospitality room,. and cockzail
party. Gaming tournaments will be conducted over two days, with participants entered in
gaming events of their choice=blackjack, craps, poker, baccarat, rouleite, and 5o on.
Overall champion receives monogrammed “DIAMOND RING™ cash award and trophy. In-
dividual winners and runner-ups receive cash awards.

We are all very excited about this pm}etr Reply to SportsTyme, 3939 Excelsior Bhed., 5t
Louls Park, MN 35416, .

1-612-927-7113 1-800.328-4467
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