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Beating the system: Academia goes to the
casino

BY JEREMY BERNSTEIN
ASPEN TIMES WEEKLY,

Up until August of 1957, | do not remember ever having played a card game for
money. This had nothing to do with morals. | had been an undergraduate
mathematics major at Harvard, going as far as getting a Master’s degree before
switching to theoretical physics. During this whole time | had been doing
mathematics day and night, so playing a card game like bridge or even poker, where
some mathematical skills were involved, was the last thing | wanted to do. Better to
go to a movie.

In the spring of 1957, when | was completing a two-year post-doctoral program at
Harvard, | was approached by a recruiter from Los Alamos to go there as a summer
intem. Many members of the Harvard physics department had been to Los Alamos
during the war, and one of them must have recommended me.

In light of the then-raging Cold War, the weapons laboratories such as Los Alamos
and Livermore were expanding and actively looking for qualified people. | had no
particular interest in working on nuclear weapons, but | did have a great curiosity
about Los Alamos. 50 | accepted the Los Alamos offer, which was conditional on my
being able to get a so-called “Q-clearance” — a rigorous security clearance needed
by anyone working in the technical divisions of the laboratory.

Soon after | got to the New Mexico laboratory it became clear to me that | was going
to have no assignment and would have nothing whatever to do with the weapons
that were being designed there. It was also made clear that, while | had a Q-
clearance, information was only shared on a “need to know™ basis. Since | did not
need to know anything, | was not told anything.

| had a colleague, also a post-doctoral from Harvard, in the same situation. We shared an office, and | proposed
that we work on a problem in elementary particle physics that | had thought of but lacked the mathematical
skills to do myself. During most of that summer we happily worked on our problem while, no doubt, bombs were
being designed all around us. We wrote up our paper, and the head of the Theoretical Division, Carson Mark,
encouraged us to publish it and identify the work as having been done at Los Alamos. He wanted the image of
the laboratory to be something other than a bomb factory.

During the summer | made friends with a more senior physicist named Francis Low. He had just been made a
professor at MIT and was spending the summer in Los Alamos with his family. Francis also was not working on
weapons, so | was surprised when, in the middle of August, he announced that he was going to Mercury, Nev., to
see some tests.

My first thought was, “l want to go, too.” Francis suggested that | ask Carson, which | did. He was agreeable if |
paid my way, which | was more than willing to do.

Los Alamos to Las Yegas

Mercury, where the tests took place, is about 65 miles northwest of Las Vegas. As far as | could later determine,
everyone connected with these tests, from the scientists to the soldiers on maneuvers, went to Las Vegas to play
blackjack. And blackjack is perhaps the most purely mathematical of card games.

As | learned, in 1956, four men — Roger Baldwin, Wilbert Cantey, Herbert Maisel, and James McDermott — had
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published a paper in the Journal of the American Statistical Association, called “The Optimum Strategy in
Bladkjack,” which was followed in the fall of 1957 by their 92-page monograph, “Playing Blackjack to Win: A New
Strategy for the Game of 21.”

Until 1956, there were probably as many strategies — essentially all losing — as there were players. But Baldwin
et al. had found the Rosetta stone. They had done their original calculations on primitive electro-mechanical
hand calculators. But Los Alamos had what was probably at that time the most powerful electronic computer in
the world — the so-called MANIAC — used primarily to design weapons. It was elementary to program this
computer to run blackjack hands by the tens of thousands to verify that the scheme actually worked. | have read
some accounts of blackjack history with nary a mention of Los Alamos. | suspect that this activity at the
laboratory was not widely known.

The net result of this was that a little pocket folder was produced from which one could readily read off the
basic strategy. | use the term “basic strategy” deliberately. It soon became the basis of more advanced

strategies.

My friend Francis had taken the trouble to read the original article and noticed that if you followed the basic
strategy you broke about even with the casino. One may recall A. J. Liebling’s gambler's prayer: “Dear Lord,
help me to break even, because | sure need the money.”

In fact, the original authors said that the casino would come out marginally ahead, while later calculations using
computers showed that the player would come out slightly ahead.

On the other hand, if you were prepared to do more work and follow a more advanced strategy you could beat
the casino by a couple of percent. Francis made an estimate that ran something like this: Suppose | can play a
new game every three minutes — not an unreasonable assumption for casino blackjack — and suppose | play for
an hour. That is 20 games. Suppose that on the average | bet $10 a game. (in those days a $10 maximum was
substantial.) Then | stand to make about $2 an hour if my advantage is one percent. This is a lot less than the
dealer was being paid, but in principle one had the satisfaction of beating the house.

That satisfying, but not really profitable, basic strategy had taken several years to develop.

In 1953, the above-mentioned Baldwin, who had a Master's degree in mathematics from Columbia, was a private
in the army. He had been drafted and because of his technical backeround was assigned to the Aberdeen Proving
Ground, not far from Baltimore, which did research on ballistics and the like.

He liked playing cards, and one of the games he played the day of the revelation was "dealer’s choice.” The
dealer chose blackjack, and Baldwin quickly learned the rules. One thing he leamed was that in casino blackjack
the dealer is an automaton. That is, the dealer makes no choices; he simply follows the house rules. To
understand this let me explain a bit of how blackjack is played in a typical American casino.

The players, from one to seven, sit around a table with the dealer at the head of the table. | will consider the
case where a single 52-card deck is used. In a modem casino several decks are used, which increases the
advantage to the house. The dealer shuffles the deck, and one of the players cuts the cards. A single card is
“bumed,” placed face up at the bottom of the deck. In the basic strategy, where you do not count the cards that
have been played, it does not matter whether this card is made visible or not. In the more advanced strategies it
does matter slightly, and one wants to know what this card is. In any event, the burned card is not played, so
effectively the deck has 51 cards. One card matters, but not much. Better not to make a fuss and get unwanted
attention.

The dealer then proceeds clockwise around the table, distributing two cards face down to each player. The
dealer also receives two cards, one of them face up. Now the play begins.

Each player plays in turn before the dealer plays his hand. This is what gives the casino its advantage. The object
of each player is to have cards that add up to a higher number than the dealer’s, provided that the total is 21 or
less.

On the deal, with the ace counting by choice as 1 or 11, and all face cards counting as 10, no one can have a
higher number than 21. Being dealt a 21 — “blackjack™ — wins unless the dealer also has blackjack, which is a
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