
Gambling, Derivatives and Market Inefficiency
The Efficient Market Hypothesis or EMH rose to academic prominence in the 1960s through the work of Cootner (1964), Samuelson (1965), Fama (1965-70), Roberts (1967) and many others.  Given a market and a set of information about that market and the securities traded in it, the EMH asserts that market prices are properly priced relative to that information.  The key consequence is that there is no way to use that information to “beat the market,” i.e. no way to achieve excess risk adjusted expected return.  Any future realized “superior” performance would be wholly due to unpredictable chance fluctuations.


After almost four decades of academic research and debate, financial economists have not reached a consensus about the EMH.  As Martin Sewell on his website quotes from Lo (1997), “…what can we conclude about EMH?  Amazingly, there is still no consensus among financial economists.  Despite the many advances in the statistical analysis, databases and theoretical models surrounding the EMH, the main effect that the large number of empirical studies have had on this debate is to harden the resolve of the proponents on each side.”  As an extreme example of the divergence of views that has arisen in academia, Haugen (1999) reports an interaction with Fama, who is perhaps the most important architect of the EMH.


“On April 16, 1998, at the UCLA conference, ‘The Market Efficiency Debate: A Break from Tradition,’ while delivering a paper on market efficiency, Fama pointed to me in the audience and called me a criminal.  He then said that he believed that God knew that the stock market was efficient.  He added that the closer one came to behavioral finance, the hotter one could feel the fires of Hell on one’s feet.”


False theories abound in the history of science – the geocentric view of the universe, phlogiston, the caloric theory of heat, and so forth.  False theories sometimes yield correct predictions and often are useful as a bridge to a more correct understanding.  We’ll argue that the EMH is a false theory but that it remains useful.


Hints that it might be false come from the extensive evidence which contradicts         its assumptions.  See the decades of literature on “anomalies” and the more recent work  in behavioral finance.


A theory whose assumptions are contrary to fact is suspect.  That the theory actually is false comes from real world evidence.  I have hundreds of examples from my own direct experience.  Because of time limitations I give just one to illustrate my points.

The Inefficient Market in Action – 3Com Spins Off Palm Pilot

The year 2000 gave us this outstandingly clear example of a market inefficiency.  3Com, ticker COMS, famous for its Palm Pilot hand held personal organizer [hold one up] spun off its Palm Pilot division as a separate company.  On Thursday, March 2, 2000 some 6% of Palm Pilot was offered to the public in an IPO.
At Thursday’s closing prices the market valued all of Palm Pilot at $53.4 billion.  But it valued all of 3Com at “only” $28 billion, which means 3Com’s 94% of Palm Pilot was worth $50 billion.  So, it valued the part of 3Com excluding Palm Pilot at negative $22 billion!  Analysts, however, estimated the value of this totaled “stub” at between $5 billion and $8.5 billion.  Within six months or so, 3Com intended to distribute these Palm Pilot shares (ticker PALM) to its shareholders.  You could buy PALM directly in the market at a $53.4 billion valuation or you could buy PALM at a valuation between $19.5 billion and $23 billion through buying COMS.  

A Challenge to Efficient Market Theorists

I challenge efficient market theorists to answer these questions:  Why were some investors buying PALM stock at a price of $53 billion for the company instead of acquiring it at a price of less than $23 billion for the company by buying 3Com stock?  It’s not a question of information.  The terms were simple, public, and known in advance.

How could one exploit this?
Table 1  The Initial Price Disparity Between 3Com (COMS) and its Palm Pilot (PALM) Spin-off

	
	
	
	
	
	
	
	Palm Pilot Premiuma
	Palm Pilot Premiumb

	
	3Com Market Pricesc
	Palm Pilot Market Pricesc
	If 3Com Stub = 0
	If 3Com Stub = $20

	Trading Day
	High
	Low
	Last
	High
	Low
	Last
	High/High
	Low/Low
	Last/Last
	High/High
	Low/Low
	Last/Last


	1
	Th
	3-2-00
	117.27
	80
	81.20
	165
	92.63
	95.06
	105 (90%)
	45 (56%)
	47 (58%)
	125 (107%)
	65 (81%)
	67 (83%)

	2
	F
	3-3-00
	   88.5
	80.81
	83.06
	  97.94
	76.22
	80.25
	44   (49%)
	22 (27%)
	25 (30%)
	64    (72%)
	42 (52%)
	45 (55%)

	3
	M
	3-6-00
	   85   
	68.06
	69.56
	  77
	62
	63.13
	19   (22%)
	16 (23%)
	16 (23%)
	39    (46%)
	36 (52%)
	36 (51%)

	4
	Tu
	3-7-00
	 75.75
	66.5
	72.25
	  71.38
	60
	66.88
	21   (27%)
	15 (22%)
	18 (25%)
	41    (54%)
	35 (52%)
	38 (53%)


a
Palm Pilot Premium is calculated as 1.35
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PALM price minus COMS price, valuing COMS stub as zero, then converting the difference to a percentage of the COMS price, consistent with the example in the text.  Premiums are rounded to the nearest dollar and to the nearest percent after the calculations.


High/High uses the high prices of the day for each stock.  Similarly for Low/Low and Last/Last.

b
The same, except the stub is valued at $20.  Simple interpolation or extrapolation then gives the premium for any other assumed value of the COMS stub.

c
Prices are rounded to two decimal places but the calculations use full accuracy.

	



One could short PALM and buy 3Com for a 100% profit (without leverage) with a workout period of six months or less.  The problem was that PALM was difficult to borrow to sell short.  Aha! says the efficient market advocate.  If there had been ample stock to borrow, arbitrageurs would have (as did two of the hedge funds I invest in) hedged away the disparity.  This is probably true but gives no comfort to the EMH.  Here’s why.  Any reasonable model of efficient markets must suppose that investors will always choose more money instead of less money.  That means that never (or only momentarily) will there be a pair of investments A and B such that the returns on A are always at least as good as, and sometimes better than, the returns on B no matter what the outcome.  (A is said to dominate B.)  For if there were, investors should sell B and buy A (swap) until the prices adjust enough to eliminate the dominance relationship. 


Could it be that the PALM buyers didn’t have the information about the huge advantage from swapping into 3Com?  The New York Times and Wall Street Journal ran repeated high profile stories explaining it to them.  Yet it took over a month for the disparity to decline to a still sizeable 10% or so.
Table 2  The Continuing Disparity Between COMS and its PALM Spin-off

	
	Trading
	Day
	COMS

Last Pricec
	PALM

Last Pricec
	PALM Premiuma
If COMS

Stub = 0
	PALM Premiumb
if COMS Stub =

15% of COMS

	5
	W
	3-8-00
	70.44
	64.75
	24%
	38%

	10
	W
	3-15-00
	61.06
	55.75
	23%
	37%

	20
	W
	3-29-00
	63.20
	49.69
	6%
	18%

	30
	W
	4-12-00
	44.31
	33.31
	1%
	13%

	40
	TH
	4-27-00
	38.88
	27.06
	-6%
	4%


a
Palm Pilot Premium is calculated as 1.35
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PALM price minus COMS price, valuing COMS stub as zero, then converting the difference to a percentage of the COMS price, consistent with the example in the text.  Premiums are rounded to the nearest dollar and to the nearest percent after the calculations.


High/High uses the high prices of the day for each stock.  Similarly for Low/Low and Last/Last.

b
Alternately, this column gives the premium assuming the street estimate of 1.50 shares of PALM will be issued to each share of COMS, with the stub valued at zero.  You can then increase the premium by adding your estimate of the stub value.

c
Prices are rounded to two decimal places but the calculations use full accuracy.
It might have taken longer except that Friday, March 10, 2000 just seven trading days after the IPO, marked the end of the U.S. tech bubble, so measured by NASDAQ.  Both PALM and 3Com plummeted sharply after this.

With the PALM/COMS example in mind, let’s take another look at the efficient market theory.

A Portrait of the Ideal Efficient Market (You Can’t Beat It)

For a perfectly efficient market, one you can’t beat, we can ask ideally that:

1. All information is instantly available to all participants.  In the case of COMS/PALM, we had an extreme, where the information was front page news for weeks.  Any version of the EMH that excludes this from the information set holds no interest for anyone.

2. “Sufficiently many” participants are financially rational, for example they always prefer more money to less money, other things being equal.

3. “Sufficiently many” participants can and do instantly evaluate all available relevant information and determine the current fair price of every security.

4. New information causes prices to immediately “gap” to the new fair price, preventing anyone from gaining an excess market return by trading at intermediate prices during the transition.

Note: Supporters of this theory realize, in varying degree, that some or all of these conditions are unrealistic, but claim that the conditions still hold well enough to make the theory a good approximation (for large cap stocks in liquid markets).  The COM/PALMS example, which comes as close as we could hope to satisfying 1, rebuts each of the other assumptions.  

A Portrait of the Real Inefficient Market (Some of You Can Beat It)

In contrast, the real world of investing is an inefficient market that some of us can beat where:

1. Typically, some information is instantly available to the minority that happen to be listening at the right time and place.  Information typically starts out known only to a limited number of people, and then spreads to a wider group in stages.  This spreading could take from minutes to months or even years, depending on the situation.  The people who act on the information earlier capture the gains.  The others get nothing or lose.

Note: The use of early information by insiders can be either legal or illegal, depending on the type of information, how it is obtained, and how it’s used.

2. Each of us is financially rational only in a limited way.  Individually we vary from those who are almost totally irrational to some who strive to be financially rational in nearly all their actions.  Thus in the real markets, the financial rationality of the participants is bounded.  Each of us at any one time is able to rationally analyze only a small portion of the available investment opportunities, at best. 

3. Participants typically have only some of the relevant information for determining the fair price of a security.  For each situation, both the time to process the information and the willingness or ability to analyze it generally varies widely among individuals.
4. The buy and sell orders that come in response to an item of information sometimes come in a flood within a few seconds, causing the price to gap or nearly gap to a new level.  But more often the orders are spread out over minutes, hours, days or months, as the academic literature on “anomalies”  documents.  See, for example the extensive literature on how the market typically takes weeks or months to fully adjust the stock price after earnings surprises, stock buy back announcements, and spin-off announcements.
Replacing EMH

We replace the EMH by observing that the question of whether any given security is mispriced in such a way that positive alpha can be captured is not a function of “the market” alone.  Instead it is a joint function of the market and the observer so, at any given time the perception of each security depends on the observer and, further, each observer’s perceptions change over time.


Two well known historical examples illustrate this perfectly:

1)   casino blackjack before and after its mathematical analysis and the discovery of card counting;
2)   derivatives pricing before and after the Black-Scholes formula and the ensuing revolution in quantitative financial analysis.

In each case, the participants in the “market” only gradually and sporadically used the new information.  It has taken about 45 years (1960-2005) for the “blackjack market” to return to approximate efficiency.  In the case of the derivatives markets, substantial inefficiencies have persisted for at least 35 years (1967-2002) and perhaps continue.

This dependence on the observer explains in part why the EMH debate continues.  For instance, a leading academic thinks “I’m the smartest person in the world and I can’t spot positive alpha so there isn’t any.  The market must be efficient.”  Then Warren Buffett says, great – the more smart people who aren’t competing with me, the better.  Meanwhile I’m harvesting billions of dollars of alpha.
Investors

To see why investors must be considered, we begin with a simplified classification of the viewpoints of investors in the real world:


In a given market, at a given instant, an investor will hold one of the following views on each security (“securities” include all combinations or portfolios of individual securities; we’ll also think of them as “bets”): 

1a. The investor believes the security (or bet) is properly priced based on the information available to him.  An investor who believes this for all the securities in a market believes the EMH is true for that market.

1b. If an investor holds no view on a given security, he has no case for mispricing, so we take that as equivalent to his assuming it is properly priced.

2. Ex ante the investor believes the security is not properly priced, but he is wrong.  (Such as the buyer of PALM.)

3. Ex ante the investor believes the security is not properly priced and he is correct.  (Such an investor is one who hedged with COMS long and PALM short or who swapped from PALM to COMS.)

We assign an investor who delegates the investment decision to the decision maker’s category.

Categories 2 and 3 are limiting cases of a more general situation: The investor has a belief about the direction and extent of mispricing for a given security (always understood: it’s based on his information set).  The validity of this belief is to be compared with what is rationally ascertainable.  We may be able to establish that the investor is wholly wrong (category 2), wholly right (category 3), or more generally partly right, partly wrong, and partly not possible to determine.

We emphasize that we’re not classifying investors into types 1, 2, and 3 but instead we are thus classifying each investor’s view on each security at each moment in time.  
At this point I invite you, the reader or listener, to take time later to recall some situations with positive alpha that you were sure of through your own direct analysis – an analysis you feel you can successfully defend against a Nobel Prize-winning efficient market theorist.  If not, can you name someone else who you feel could “put in evidence” some such situations?  I’m asking you if you have ever been in category 3, and if not, whether you can give an example of someone else who has been.

In my experience, affirmative answers to this question are scarce.  This suggests that positive alpha is difficult to identify with a high degree of confidence.  The limitations on the exploitation of market inefficiency (as opposed to its extent) were pointed out by William Sharpe (1991), quoted in Stein (2003), which has an excellent discussion of these issues.
“The Arithmetic of Active Management:  

If active and passive management styles are defined in sensible ways, it must be
the case that:
1)
Before costs, the return on the average actively managed dollar will equal the return on the average passively managed dollar; and

2)
After costs, the return on the average actively managed dollar will be less


than the return on the average passively managed dollar.

These assertions hold for any time period.  Moreover, they depend only on the laws of addition, subtraction, multiplication and division.  Nothing else is required.”

Call this Sharpe’s principle.

In the big liquid U.S. markets I estimate that the active investors as a group incur about an additional 2% per year in trading costs (commissions plus market impact) and management fees.  The returns of the taxable active investors are overall diminished further, on average, through the adverse tax impact of their trading.
From Sharpe’s principle we see that the returns to active management will average a couple of percent less than the returns to indexing and will be spread out around this.  There will be a fortunate (dollar weighted) minority who do better than the indexers.  Sharpe’s principle allows any one of us to beat the indexes but prevents the majority of invested dollars from doing so.
Now we understand another reason for the persistence of the EMH:  Most investors do not unequivocally identify any positive (after cost) alpha, and of the minority that do, most make enough additional active investments that their additional costs consume their alpha.  These investors are well advised to act as though the EMH is true, and to invest either through low expense ratio indexing or through “buy and hold.”
I claimed, when introducing the PALM/COMS example, to have a plethora of examples of securities with positive alpha.  In 1965 I began discovering these and from 1967 until now I have invested almost exclusively in them, mostly using hedging techniques.

How have I done?  My modest 1967 net worth has, in 2005, become 6,680 times as large, for an annual compound rate of 26%.  That’s the net result after costs, gifts, living expenses and taxes.  I’ve had positive returns in every one of the 38 years, which have included some of the wildest savings in market history.

With Jay Regan, I founded and managed the first market neutral hedge fund, Princeton-Newport Partners.  From November 1969 through December 1988 it compounded net, pretax at 15.1% with no losing years.  Before the general partners’ fee, it grew at 18.9% annually.  My statistical arbitrage operation, which ran from August 1992 to October 2002, returned about 26% annually before general partners’ fees, and a pretax net of about 20% annually to investors.  These hedging operations  exploited innumerable positive alpha situations.

From 1985 on, I also invested with other hedge fund managers who I thought had an edge.  Gains in this portfolio of hedge funds averaged 15% to 20% pretax, with profits in all 21 years.  In 1983 I bought a stock called Berkshire Hathaway, for what I thought were compelling reasons.  By 2005, about 22.5 years, my investment had grown 91 fold, a 22.2% (pretax) rate.

Sharpe’s principle says most of us cannot beat the market, and should therefore act as if the EMH is true.  However my experience has convinced me that the EMH is false and that some investors can do better – much better – through skill.  I hope I have clarified why and that this clarification will benefit you, whichever of these two paths you choose.
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