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Seve n shuffle s ar e needed to put gambl e
in car d de ck

10 wit h 62 zeros after it.
No one expected that the shuf fling problem

woul d have a sim p le answe r, said Dav eBaye r,
a mat hem ati cia n and computer scie n tis t at
Colu mbia Unive rsity who is a co-au t hor of
the recent discov ery. Other problems in
st atis ti cs, like analyzing speech patt e rns to
id e n tify speakers, might be amenable to
si milar approaches, he said.

The new res ult "defin itely sol ves the prob-
le m," said Dav id Aldous, a statis ti cia nat the
Un ive rsity of Califor nia at Berkeley. "All
thei r calcula t ion sare rig ht. It’s a fas cin ating
re sul t."

Pe rsi Diaconis, a mat hem ati cia nand statis -
ti cia nat Harvard Unive rsity who is the othe r
au t hor of the discov ery, said the methods
us ed are alrea dy hel ping mat hem ati cia ns
analyze problems in abs tract mathem ati cs
that hav e nothing to do wit h shuf fling or
with any known real-world phen omen on.

Dr. Diaconis, who is als o a mag ici an, has
inve n ted num erous card tricks and has been

carefully wat ching casin o dealers and casual
card playe rs shuf fle for the past 20 years.
The usual shuf fling produ c es a card order
that "is far from random ," he said. "Mo st peo -
ple shuf fle cards three or fou r times. Fiv e
times is con sid ere dexcessiv e."

The realiz ation that mos t shuf fled decks
are not actually random allow sga mblers to
im prove their odds of winning . "The re are
people who go to casin os and make mon ey
on this ," he said. "I know people who are
ou t there doi ng that now".

In Las Vega s, cards are shuf fled from fou r
to sev en tim e s , at the discretio n of the
ca sin o ow ners, said Richard Ing ram ,a Las
Ve g as enforcement age n t fo r the Nev ada
ga mbling con trol board .

Dr. Diaconis said he alm o st nev er sees a
dealer shuf fle sev en tim e s.

He said his res earch also show sthat when
dealers shuf fle sev eral decks at onc e, they
ne e dto shuf fle more. Two deck ssh oul d be

shuf fled nin e times, he said, and six decks
sh oul d be shuf fled 12 tim e s ,which is un-
heard of in the casi nos.

At Trump Plaza in Atlantic City, N.J., black-
jack dealers shuf fle eig ht decks twic e at the
begi nning of each game, said Howard Dreit-
zer, who is senior vic e-presid e n t of casin o
operation s. "We’v e test e dthes eshuf fles and
fe el that they are random ," he said, adding
that "no one has eve rco mplaine d."

Br idge playe rs usually shuf fle about fou r
times, exc ept in some tour naments whe re a
co mputer randomly mixes the cards, said
Edgar Kaplan, who is edito r and pub lis her
of Bridge World mag azi ne.

Aske dwhet her he expected bridge playe rs
to change their shuf fling habits, he repli ed,
"The re wil l be a few who wil l be affected
and wil l dogg edly shuf fle sev en tim e sto the
ir rit ation of eve ryone els e."
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T TAKES SEVEN ordin ary, imper fect shuf fles to mix a deck
of cards tho rou ghly, res earche rs hav e fo und . Fewe r are not
en oug hand more do not sig n ific a n tly improve the mixi ng.

The mat hem ati c a l proof, dis cov ere d after studies of res ult s
fr om ela borate computer calcula t ion s and careful obs ervation
of card games, confi rms the intuition of many gamblers, bridge
ent husia sts and casual playe rs.

The finding has implication sfo r ev eryon ewho plays cards and eve ry-
on e, from casin o operato rs to mag ici ans ,who has a stake in knowing
whet her a shuf fle is random .

The mat hem ati c a l proble m wa sco mplicated becau se of the immense
number of pos sib le ways the cards in a deck can be arrange d; any of
52 cou ld be first in the deck, any of 51 cou ld be secon d, 50 cou ld be
thir d and so on. Multiplie dou t, the number of pos sib le per mutation sis
10 wit h

.50

.45

.40

.35

.30

.25

.20

.1 5

.1 0

.05

0

O
d
d
s

1 5 10 15 20 25 30 35

In shu ffl ing car d s,
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Curved lin es show the odds that the first
card in a deck wil l occupy any other posi-
tion in the deck after one to sev en shuf fles.
Af ter one shuf fle, for exa mple, the first card
is ver y li kely to be one of the first few cards
in the deck and ver yunli kely to be eve nfiv e
or six cards back. After fou rshuf fles, it is
stil l far more likely to be at the beginning of
the deck than at the end. Only after sev en
shuf fles does the card hav eabou t the same
odds of bei ngin any giv en posit ion.
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