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“Investing in a market where people believe in efficiency is like playing bridge with someone who has been told it doesn’t do any good to look at the cards.” – Warren Buffett.

The prototype for today’s hedge funds was a private limited partnership to trade securities started in 1949 by a former staff writer for Fortune magazine, Alfred Winslow Jones.  The Jones partnership was unusual in that it could and did sell stocks short, thereby potentially reducing or “hedging” risk as well as expanding the chances for gain or loss. Jones also charged a performance or “incentive” fee of 20% of the profits.  This is reflected in today’s hedge fund fees which, though they vary widely, frequently include an annual “management” or “overhead” fee of 1% or more in quarterly installments, and a performance fee of 20% or more charged annually, with a “loss carry forward” or “new high water” provision, meaning that after a losing year or years, a performance fee is only taken against future profits which remain after making up the losses.  In a 1966 Fortune article titled “The Jones Nobody Keeps up With,” Carol Loomis startled the investment world by announcing that over the five years ending May 31, 1965 (a fiscal year end for the Jones partnership) Jones was up 325% (34% annualized) versus the best mutual fund record of 225% (27% annualized).  In the preceding ten years, Jones made 650% (22% annualized) versus 358% (16% annualized) for the top mutual fund (Nicholas, 1999).


When I began to learn about the stock market in 1964, all this was unknown to me but would soon have a major impact on my investment career.  As mentioned previously, I and a professional colleague at the new University of California at Irvine, economist Sheen Kassouf, wrote Beat the Market (1967), presenting a methodology and rationale for market neutral (“delta”) hedging of combinations of stock and derivatives like warrants, options, convertible bonds and convertible preferreds.


As a result, I had been making such hedged investments first for myself and then for family and a few friends and colleagues.  Beat the Market reported a simplified mechanical “basic system” for warrant hedging that averaged over 25% a year from 1946 to 1966 and could have doubled the investment from September 1929 to June 1930, during the great crash.


I had also been averaging 25% on my own investments, operating under the relatively unfavorable initial margin requirements of 70% (to buy one unit of a stock and sell short a second unit of another stock required 1.4 units of equity, 0.7 units for each side).  Compare this with today’s (U.S.) customer initial margin requirements of 50% on each of the long and short sides (to buy one unit of a stock and to sell short a second unit of another stock requires 0.5 units on each side, or a total of 1 unit).  Moreover, today’s hedge funds are able to get much more leverage (or “gearing”).  Convertible hedgers typically have four or five units long and four or five units short for each unity of equity.  With this level of leverage we could have generated hedged returns in the late 60s that were substantially greater than 100% a year.  

Ralph Waldo Gerard and Buffett Partners, L.P.

As my reputation as an investor quietly spread around U.C.I., more friends and members of the university community asked me to manage money for them.  Using the warrant hedging techniques of Beat the Market, I took on several managed accounts.  Among my new investors was Ralph Waldo Gerard, Dean of the Graduate School at U.C.I., and his wife “Frosty.”  Ralph, a distinguished medical researcher and biologist, was a member of the select National Academy of Sciences.  He and I enjoyed discussing big ideas, as did one of his relatives, the great stock market theorist and philosopher, Benjamin Graham.  Graham and Dodd’s Security Analysis, first published in 1934, with many subsequent editions, revisions, and updates, was the landmark book for the fundamental analysis of common stocks.  Because of his relation to Graham, Gerard met and invested early in one of the first investment partnerships, or “hedge funds,” Buffett Partners, L.P.  Warren Buffett, who would become Graham’s greatest student, started Buffett Partners, L.P. in 1956 at age of 26 with $100,100, and jokingly said the $100 was his contribution.  By 1968, Buffett had compounded for twelve years at 30% annualized, before his fees of one fourth of the gain in excess of over 6%.  So investors like Gerard had compounded on average at 24% a year.  Before taxes, one dollar grew to more than $13.  Each of Buffett’s own original dollars, growing at the greater pre-fee annual rate of 30% became, before taxes, over $23.

In Buffett’s early partnership letters (I have a set of copies from Gerard), in style and form, candidness and wit, a precursor to his now legendary annual reports, he sometimes referred to points he had discussed with a “west coast philosopher.”  Though some think this was a reference to Ben Graham, Gerard said that he was the one Buffett meant, and the one who had raised those issues.


So why were the Gerards interested in moving their money from the 38 year old Buffett who had been investing since he was a child and with whom they were netting 24% a year to the 36 year old Thorp who had been investing competently for a couple of years and from whom they might expect, on the basis of past performance, to net 20% year?  First of all, after the upward spike in stock prices in 1967-1968, during which holders of large company stocks gained 28% on average during the two years and small company stocks were up a manic 131% (according to the 1999 Ibbotson Associates Yearbook), Warren Buffett said it was too tough to find undervalued companies and he was liquidating his partnership over the next couple of years.  Buffett himself now owned $25 million of the $100 million partnership, as a result of his management fees and their growth through reinvestment in the partnership.  Investors could cash out or they could, along with Warren, take some or all of their equity as stock in a troubled little textile company called Berkshire Hathaway.  The prospects of Berkshire Hathaway were at that time at best uncertain, even in the mind of Buffett himself.  So, the Gerards took some and (perhaps all) of their distribution in cash and it was looking for a new home.


Secondly, Ralph liked my analytic approach as evidenced by Beat the Market and my books and articles on gambling games and probabilities.  But he wanted not only to check me out himself but, as I later realized, to get a reading from the great investor with whom he had done so well.  Thus it happened, in the summer of 1968, that the Gerards invited me over for an afternoon of bridge with Warren Buffett, who was staying nearby for part of the summer at his house in an exclusive beachfront community.


Warren was a high speed talker with a Nebraska twang and a steady flow of jokes, anecdotes and clever sayings.  Many of these appear in the several books
 written about Buffett (see amazon.com) in recent years, including two that focus on his quotes, namely Reynolds (1998) and Lowe (1997).  He loved to play bridge and had a liking for the logical, the quantitative and things mathematical.  Buffett also had a remarkable facility for remembering and using numerical information, plus an adeptness in mental calculation.  In the days of Buffett Partners, L.P., Warren did some warrant and convertible hedging and merger arbitrage, in addition to investing in undervalued companies.  It was in hedging that our investment interest and expertise overlapped.

We chatted about compound interest and one of Warren’s favorite examples, how if the Manhattan Indians had been able to invest the $24 for which they sold Manhattan in 1626 at, say a net return of 8%, their heirs could buy it back now (1968) with all the improvements 
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Three Very Strange Dice


Then Warren asked me if I knew about three very strange dice.  Each of them have, on each of their six faces, a number between one and six.  But the numbers don’t have to be different.  Call the dice A, B and C.  Here are the values of the faces on the dice:  A=(2, 2, 2, 2, 5, 6), B=(1, 1, 4, 4, 4, 4) and C=(3, 3, 3, 3, 3, 3).  Here’s what’s strange.  We agree to play a gambling game in which you pick one of the three dice, the “best” one, and then I pick the “second best.”  Now we both roll and high number wins.  If I choose properly, I can always beat you, on average, even though you had first pick.  We have a situation where A beats B, and B beats C.  It seems plausible that since A was “better than” B and B was “better than” C, then A ought to be much “better than” C.  This is false.  In fact, C beats A.  With the dice as given, A beats B with probability 5/9, B beats C with probability 2/3 and C beats A with probability 2/3.  Try it! 

This surprises most people because many relationships follow what mathematicians call the transitive rule:  If A is “more than” B and B is “more than” C, then A is “more than” C.  For example if you replace the phrase “more than” by any of the phrases “longer than,” “heavier than,” “older than,” “larger than,” or “is an ancestor of,” the rule is true.  But, although some relationships between things follow this rule, others do not.  For instance the relationships “is an acquaintance of” and “is visible to” do not.  If we replace “more than” by “more than on average” (“beats on average”), our three dice A, B and C don’t follow the transitive rule.  So they’re called non-transitive dice.  A simple non-transitive example from childhood is the game of Stone, Scissors, Paper.  Stone beats (breaks) Scissors, Scissors beats (cuts) Paper, and Paper beats (wraps) Stone.


Another example with great practical impact is voting preferences.  Often a majority of voters prefer candidate A over candidate B, candidate B over candidate C, and candidate C over candidate A.  In some elections, voting preference is non-transitive!  Who gets elected?  It depends on the structure of the election process.  Mathematical economist Kenneth Arrow got the Nobel Prize in economics for showing that no voting procedure exists that completely satisfies a certain list of intuitively natural desirable properties.  A Discover Magazine article
 on this subject argued that, with a more “reasonable” election procedure, based on voter comparisons of all the major Democratic and Republican candidates, John McCain would have received the year 2000 Republican nomination and then have been elected president.  Mathematician Donald Saari has given a detailed and entertaining analysis in Saari (1995, 2001).

Transitivity also can fail for gambling strategies and portfolio investment strategies, in the sense that there can be three strategies A, B and C for which the odds are that A beats B, B beats C and C beats A.  Using results about nontransitive dice recently obtained by Finkelstein and Thorp, we can construct examples for all 
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  We can even give examples ex post with sufficiently many time periods where the expected results are all simultaneously realized i.e. 
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 and so forth.  In particular, we have an example for 
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What a world of ideas there are in a handful of dice!


Warren wondered if I knew how these dice worked.
  I illustrated with the dice A, B and C described above.  Other sets of non-transitive dice are possible as well.  I later entertained people by marking a set of three dice like this and letting my opponent pick his die first.  After trying all three dice in turn and losing each time, he is typically stumped.

Are Bridge Bidding Systems Non-Transitive?


Later, when I was thinking about Buffett, his favorite game bridge and the non-transitive dice, I wondered whether bridge bidding systems might be like those dice.  Could it be that no matter which bidding system you use, there’s another system that beats it, so there’s no best system?  If so, the inventors of new “better” bidding systems could be chasing their tails forever, only to have their systems beaten by still newer systems, which in turn might then lose to old previously discarded systems.


How could we ever find the answer to this question?  Perhaps when computers can play bridge and bid at the expert level.  How?  By letting the computer play large numbers of hands, pitting various bidding systems against each other, and keeping track of how they do.


Suppose we find the answer and it turned out that no bidding system is best.  Then your best strategy would be to ask the opponents to disclose their bidding system, as they are required to do, and then choose the most lethal counter to it.  When the opponents catch on and demand that your team chooses its bidding system first, this leads to an impasse that might have to be resolved by a lottery to see who chooses first, or by some kind of random assignment of bidding systems.


Bridge players know that bridge is what mathematicians call a game of imperfect information.  The bidding, which precedes the play of the cards, conveys information about the four concealed hands held by the two pairs of players that are opposing each other.  Once play begins, players use information from the bidding and from the cards as they are played to deduce who holds the remaining as yet unseen cards.  The stock market also is a game of imperfect information and even resembles bridge in that they both have their deceptions and swindles.  Like bridge, you do better in the market if you get more information, sooner, and put it to better use.  It’s no surprise then that Buffett, arguably the greatest investor in history, is a bridge addict.
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� In “Buffett Overbooked,” Fortune, April 30, 2001 reports that three books on Warren   Buffett had already been published in the first four months of (what is popularly believed to be) the first year of the new century, bringing the total to 16.


� “May the Best man Lose,” Discover Magazine, Nov. 2000, pp. 85-91.


� I had read Martin Gardener’s Scientific American column on the subject.
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