The Mathematics

of Gambling

Backgammon Tournament Play:
Game Theory Solves Experts’ Puzzle

by Edward O. Thorp

Backgammon continually puz-
zles the players with new situa-
tions to judge. This often leads to
debate, even among experts. It is
generally not realized that many
backgammon problems, even those
that puzzle experts, can bhe an-
swered exactly through mathemat-
ics. I give an example this month,
taken from the new backgammon
magazine, Gammon,

Here is the problem Gammon
put to several experts:

Before we discuss the problem
itself, you need to know that be-
cause of the scoring, the strategy
in match or tournament play is of-
ten different from that in money
play. The situation is like that in
bridge, where different plays may
be correct in the same deal, depend-
ing on whether rubber bridge scor-
ing, duplicate bridge scoring, or in-
ternational match point seoring
[IMP) is used. Here is the simplest
and best known example. Suppose

Even the Experts Disagree

This situation occurred during the open division of the Las Vegas Amateurs,
Arthur Dickman was playing Sandy Carlston. Both are top professionals. At
this position, Dickman (black), who was behind 13-12 in the 15-point match,
considered doubling. Would you double if you were black?

Here's What the Experts Said

BLACK S QTR BAn Boaln 4 wimE BOARS

Billy Eisenberg: Yes, but only be
cause of the score. It's tough, bur
black's chance to win the match wull
never be better. Black has gammon |
possibilities if he rolls a 4. If he|
doesn’t double and doesn't hit, he's|
12-14 in a 15-point match and only |

takes.

Chuck Papazian: Mo! 12-14 isn't so|
bad. Only a 2%:-1 underdog. And |f
black hits but doesn't get the gam-'
mon, black is still only 14-13. it's in-
sanity to double.
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Barclay Cooke: No. | wouldn't want to put the match on a 25-11 shot against

me. Even at 12-14, it’s not over.

Roger Low: It depends on whether or not black is going to roll a 4.

P.5.: Dickman didn’t double, but he didn’t roll a 4 either. And Carlston eventual-

Iy won the match.
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you are behind 13 to 14 in 15-point
match. Then you should double at
your first opportunity, even if you
have the poorer game. Why? If you
don’t double, you win the match
gither by gammoning in this game
or by winning both one point in
this game and winning the next
game. If you do double and vour
opponent accepts, then wyou only
have to win this game to win the
match. So you are better off. If you
do double and he drops instead,
then the score becomes 14 to 14,
and you only have to win the next
game to win that match. You again
are better off.

Suppose you neglected to double..
early in the game with the score
13-14, and you now find that vou
have a “good” chance to gammon
your opponent. Should you double?
Maybe not. Let p, be the probabili-
ty you will win a single game, and
let p, be the probability that you
will gammon or backgammon your
opponent in this game. Let w be
the probability that you will win
the next game. (For two players of
equal skill, we might expect w="1¢)

W 1f you do not double, then the prob-

abilities are p, that you win the
match in this game, p, that the
score is 14-14 after this game, and
I — p; — p: that you lose this game
and the match. The total probabili-
ty that you win the match is p, +
p,w. If you do double and your op-
ponent folds, the score becomes
14-14, and the probability is w that






