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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