
3. Speculative Trading Strategies
____________________________________________________________

...human decisions affecting the future, whether personal or political or economic, cannot depend on strict mathematical
expectation, since the basis for making such expectations does not exist.

John Maynard Keynes,  (The General Theory, chap. 12)

Throughout its long history, futures trading has been primarily associated with commodities having major seasonal patterns
of production and inventory accumulation and liquidation.  Prices of seasonally produced commodities are speculative.

Thomas Hieronymous (1971)

3.1  Speculative Efficiency?

The Study of Speculation

The study of speculation is ancient.  For example, Aristotle in the Politics (Book I, Chapter 11) examines

speculation while discussing "the various forms of acquisition".  Aristotle maintained that to consider "the various

forms of acquisition ... minutely and in detail might be useful for practical purposes; but to dwell upon them long

would be in poor taste".  At least two cases of speculation are examined.  One case involved Thales, the

philosopher, and the options he took on olive presses prior to a bumper crop.  Another case involved a Sicilian who

bought all the available supplies of iron. In both cases, Aristotle attributed the speculative profits to "the creation

of a monopoly".

   Aristotle's musings reveal two important historical themes in the study of speculation.  One theme is the negative

connotations attached to speculation, which has often suffered from the direct association with gambling, e.g.,

Emery (1896).  Yet, there are real differences between certain types of speculation, that can require both skill and

expertise to be successful, and outright gambling, where outcomes depend purely on randomizers such as dice or

playing cards.  Yet, these differences are not always appreciated.  At various times, speculative gains have been

seen as ill gotten, achieved at the expense of some other group.  Even Aristotle found more than a passing

examination of speculation to be "in poor taste".

   Another important theme is the role of market manipulation in obtaining speculative profits.  Aristotle

determined that the profits of both Thales and the Sicilian iron merchant originated from monopoly power.

Writing about trading on the Amsterdam bourse, market manipulation is a central concern for de la Vega in

Confusion de Confusiones (1688).  In the Fourth Dialogue, de la Vega lists twelve different "tricks" that compose

"the most speculative part of the business ... the climax of Exchange transactions, the acme of Exchange

operations, the craftiest and most complicated machinations that exist in the maze of the Exchange and which

require the greatest possible cunning."  Mortimer (1761) was also concerned about the market manipulation

involving speculating stock jobbers.  The stories of speculation in the 19th and early 20th century America has been

told previously  (see Sec. 1.1).

    Modern opinion has been relatively kind to speculators.  Vilifications are usually reserved for events such as

large, anonymous speculators making an ‘attack’ on a target currency.  Various sophisticated types of speculation

have become the grist of academic studies.  For example, a cash-and-carry arbitrages, even those as readily

executed as covered interest arbitrage, are actually speculations, due to deviations from the perfect market

assumptions that make  these speculations riskless.  Sophisticated speculation is inherent in the strategies

underlying many hedge funds.  Academic studies of speculative trading strategies abound that demonstrate that

there are numerous situations where market mis-pricing creates profitable trading opportunities, e.g., Poitras

(1997).  In particular, many spread trading strategies are designed to mimic the payoffs on hedge positions.
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Profitability arises from correct modeling of the basis behavior.  

Theories of Pure Speculative Efficiency

The speculative efficiency hypothesis is an extension of the more general notion that expected asset prices

accurately reflect currently available information.  As a consequence, it is not possible to systematically earn

returns that are ‘abnormal’.  For a conventional equity investment, abnormal is defined to be more than adequate

compensation as measured by the riskless rate plus an adjustment to compensate for the systematic risk of the asset.

Because taking a purely speculative position in a derivative security such as a forward contract involves no

investment of funds, adequate expected compensation is zero.  From the discussion in Sec. 2.1, it can be readily

shown that speculative efficiency implies that forward prices will be unbiased predictors of future spot prices.  Yet,

equilibrium considerations indicate that this requires speculators to be close to risk neutral, in order for speculators

to undertake market clearing positions.  By construction, speculative efficiency is concerned with random variables

defined at different points in time.  The resulting speculative trading strategies are risky.  Unfortunately, the

introduction of risk into the concept of efficiency significantly complicates the problem of determining whether

a given market is “efficient”.  Unlike the arbitrage profit function which is fully determined on the basis of

contemporaneous information, the speculative profit function contains variables that are uncertain when the trading

decision is initiated.

   As a result of introducing risk, the concept of an efficient market equilibrium is more difficult to define.  For

example, the proper handling of risk requires some methodology for determining risk-adjusted profits.  In addition,

both the statistical properties of the random variables and the properties of the trader's objective function with

respect to the relevant distributional parameters require specification.  It follows that any test of “speculative

efficiency” necessarily involves a joint hypothesis because a model of market equilibrium is required to formulate

testable hypotheses about market efficiency.  More significantly, when applied to a forward market it is difficult

to test the hypothesis empirically without using variables observed at different points in time, most importantly

F(0,T) - S(T), the forecast error.  Statistically, this can raise the problem of moving average error terms if the

forecast horizon has a greater length than the sampling frequency.  Statistical fundamentals are an important

component of one version of the speculative efficiency hypothesis: the unbiased prediction hypothesis.

   In addition to being the focus of a large number of studies of forward foreign exchange market efficiency (e.g.,

Bilson 1981, Boothe and Longworth 1986, Gregory and McCurdy 1984), the unbiased prediction hypothesis has

also been applied to test efficiency in a wide range of markets, such as the wi market in the US (Ferri, et al. 1985)

and the US Tbill futures market (Howard 1982, Hedge and McDonald 1986, Kamara and Lawrence 1986 and

MacDonald and Hein 1989).  It is possible to theoretically derive the hypothesis using a number of not mutually

exclusive theoretical justifications: imposing zero expected value on a specific class of speculative profit functions;

in a mean-variance expected utility framework, by assuming that either that speculators are risk neutral or the

second moments are unbounded; or, working directly with the properties of the conditional expectation, by

assuming that there is no systematic risk in futures price forecasts.

    While there are a number of theoretical motivations for speculative efficiency, when the testable requirement

for "speculative efficiency" is based on unbiased predictions, it is possible to take advantage of a range of

econometric techniques.  For example, applied to the wi market, speculative efficiency requires:1

E[TB(N)]  = WI(N-i)           

where: E[@] is the conditional expectations operator; TB(N) is the issue price of the tbill at the following auction;

WI(N-i) is the price of the to-be-issued tbill observed in the wi market i days before the auction settlement date;

N is the auction settlement date.  Under relatively weak conditions on the allowable functional form for the treasury

bill price process, the orthogonal decomposition can be formed:

TB(N) = E[TB(N)]  + U(i,N)        
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where: U(i,N) is the forecast error of the conditional expectation formed at time N-i.  Combining these two

conditions provides for the specification of the wi forecast residual (TB(N) - WI(N-i)) that is equal to U(i,N) under

the null hypothesis.  Hence, the speculative efficiency hypothesis is intimately connected with the statistical

properties of the U(i,N).

   Although the unbiased prediction hypothesis can be tested statistically in a number ways, implementation of the

available methods is complicated by the unobservable expectation.  One popular approach is to require U(i,N) to

be mean zero and serially uncorrelated.  The empirical implications are illustrated in Poitras (1991) which plots

a representative time series of the forecast errors U(i,N) using 2-day wi contracts.  The decidedly non-normal

behavior of the forecast errors depicted in the data plot is confirmed for all contract maturities.  Considerable

research effort has been devoted to explaining the behavior of the forecast error in various financial markets.

Recognizing the need to incorporate distributional properties, recent research has concentrated on time varying

finite volatility models (e.g., McCurdy and Morgan 1988).  In practice, this involves making unrealistic stationarity

assumptions about the higher moments.

Convenience Yield and the Supply of Storage

The notion of convenience yield, and the closely related concept of the supply of storage, were subjects of central

interest in the early research on futures and forward markets.2 Analytically, these notions have direct implications

for explaining the behavior of the key variable is the speculator’s profit function: F(0,T) - E[S(T)] , where E[ @ ]

is the conditional mathematical expectation of S(T) given the information available at time t=0.  (For notational

simplicity the conditioning information is dropped because, in virtually ever case encountered in the analysis of

derivative securities, expectations are conditional.)  Because convenience yield and the supply of storage are

concerned with properties of the physical commodity, some approaches ignore the role of the futures market and

examine S(0) - E[S(T)].  Brennan's (1958) two period, two agent equilibrium model of the supply of storage is a

case in point.  Supply and demand functions are derived for a consumer-merchant market.  Brennan describes the

market this way:

During any period there will be firms carrying stocks of a commodity from that period into the next.  Producers,
wholesalers, etc. carry finished inventories from the periods of seasonally high production to the periods of low
production. Processors carry stocks of raw materials.  Speculators possess title to stocks held in warehouses.
These firms may be considered as supplying inventory stocks or, briefly, supplying storage....On the other hand,
there will be groups who want to have stocks carried for them from one period...to another period....These
consumers may be regarded as demanding storage.

In this case, the supply and demand functions for storage are behavioral, dependent on both the spread between

the expected future spot price and the current spot price as well as on the levels of stocks being held.  The upshot

is an identified supply of storage function that provides a (potentially nonlinear) montonically increasing

relationship between physical inventory levels and E[S(T)] - S(0).

     The development of the partial equilibrium supply of storage model to include futures markets was provided

initially by Weymar (1968) and extended by Turnovsky (1983).  In Weymar's model, Three agents are identified:

merchants, manufacturers and speculators.  Futures markets provide cash market participants with an additional

method of carrying inventories.  Equilibrium in the futures market is directly specified and a supply of storage

function is derived.  Much as in Brennan's case, there is a monotonically increasing relationship between physical

inventory levels and E[S(T)] - F(0,T).  Using a more sophisticated, but similar model, Turnovsky is able to show:

...with risk averse behaviour, the current futures price is a weighted average (with weights summing to less than unity) of
the current spot price and the expected future spot price.  Only if ... producers and speculators are risk neutral...does F(0,T)=
E[S(T)] and the futures price become an unbiased predictor of the future spot price.  Otherwise, the futures price is a biased
predictor, with the direction of the bias depending on the magnitude of the (relevant) cost parameters.
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A final implication of Turnovsky's model is that 'under normal conditions', hedgers should be net short and

speculators net long.

     A graphical presentation of the supply of storage function is presented in Figure 5.1.  This Figure illustrates the

theoretical behavior of the convenience yield as the supply of inventory varies and the physical storage capacity

is held fixed.  Heuristically, Figure 5.1 indicates that when inventory levels are 'normal', fully hedged holding of

stocks will earn storage operators a return to compensate for the costs of maintaining storage capacity.  This return

will be reflected in a forward price that is higher than the current stock by the relevant cost of providing storage

and, possibly, a small convenience yield to holding stocks.  The differential between forward and spot prices is

relatively constant across a wide range of inventory levels.  However, when inventory levels approach the physical

limit set by storage capacity, the costs of providing storage increase and, as a consequence, the convenience yield

goes to zero or becomes negative.  Conversely, at very low inventory levels stocks are in short supply relative to

demand and inventories have a high convenience yield.

     The upshot of this discussion is that two, potentially conflicting, interpretation of futures price determination

have been presented.  In discussing the cash basis, it is demonstrated in Sec. 4.1. how cash-and-carry arbitrages

bind the futures prices to the current spot price.  However, in discussing the supply of storage explanation for the

future basis, {F(0,T) - E[S(T)]}, it was argued that forecasting accuracy of the futures price is the primary

motivation for determining price.  The confusion associated with these competing explanations has persisted into

the contemporary literature where the behavior of the future basis has attracted considerable attention, albeit in the

form of "the speculative efficiency hypothesis".  In contrast to the requirement of arbitrage efficiency, speculative

efficiency for a given market imposes a zero expected value condition on the speculative profit function.  To see

this, use the speculative profit function stated in Sec. 2.1 and take expected values to get: E[B] = 0 = E[F(1,T)] -

F(0,T) º  E[F(1,T)] = F(0,T).
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Figure 3.1   Supply of Storage

Source: Leuthold et al. (1989)
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Figure 3.2   CFTC Traders’ Committments Data

Source: Barrons, Monday, August 8, 1994.
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The Theory of Normal Backwardation

To better understand the economic theory of forward price determination, it is useful to review the traditional

explanation for future basis behavior, associated with Keynes and Hicks, that focused on the motivations of

participants in forward (futures) markets.  These participants are classified as hedgers, speculators or arbitragers.3

Observing that in the present context it is possible to ignore the role played by arbitragers because these traders

are only concerned with the relationship between current prices, this leaves the future basis to be determined by

hedgers and speculators.

   It is possible to provide precise definitions of hedgers and speculators as has been done in the Commodity

Exchange Act or in the trading regulations of the various exchanges.  Information from traders subject to filing

requirements is published by the CFTC in "Commitments of traders in Commodity Futures".  Figure 5.17 provides

a summary of this  data for Aug. 8, 1994.  In this case, a "commercial hedger is a large trader who also deals in

the commodity on a cash basis.  As a consequence, contracts recorded in the hedger category will often, though

not always, be associated with using the futures contract to cover a cash commodity position.  Speculators, on the

other hand, are traders who take positions to attempt to benefit from expected price changes, "a non-commercial

trader who has no dealings in the underlying commodity".

   By design, hedgers have a position, over time, in both the cash and futures market.  From this, it is possible to

classify hedgers according to the type of position taken in the futures market.  Short hedgers have a long position

in the cash commodity to protect from price fluctuation and, as a result, take a short futures position to offset this

risk.  While the classic example of short hedger would be a grain farmer hedging the crop price to be received at

harvest, there are numerous other examples such as a metals refinery hedging the price of future output or an

insurance company hedging the price of its bond portfolio.  Long hedgers have a short position in the physical,

or possibly a need for the commodity at some future point of time, and take a long position in futures as a hedge.

Examples would include a flour mill hedging the cost of future wheat purchases, a fund manager hedging the

interest rate on a future investment or an oil refinery hedging the price of future crude oil purchases.

   Figure 5.17 reveals that short hedgers dominate the commercial hedger category for a number of commodities,

most notably wheat.  Copper and silver also have a significantly greater short hedger position.  However there are

closely related commodities, such as corn and gold, which have a either equal balance or significantly greater long

hedger position.  Hence, it does not appear that a particular, stylized type of hedger can be assumed.  The type of

hedging activity and the resulting net hedger position depends on the specifics of the commodity involved.

     The traditional hedging situation features a short hedger; the use of this approach was based on the presumption

that hedgers were net short in the bulk of futures markets.  Based on the evidence in Figure 5.17 this does not seem

well founded.  However, many of these theories originated prior to the collection of the net hedger data by

exchanges and regulatory bodies.  Recalling the dictum that "for every short there is a long", it follows that if

hedgers are net short then market clearing requires that speculators, as a group, have to be net long.  Assuming

that hedgers have a tangible need for futures markets in order to shift the risk of price fluctuations to speculators,

Keynes, Hicks and other writers argued that speculators would have to be paid an 'insurance premium' in order to

be induced to hold the net long position.  If correct, this insurance premium would be reflected in the future basis.

If short (long) hedgers pay 'insurance' to speculators, then the futures price would have to rise (fall) on average

over the life of the contract.  This result is known as the normal backwardation hypothesis.4

   The gist of the traditional position is well summarized by Hicks:

In normal conditions, when demand and supply are expected to remain unchanged, and therefore the spot price
is expected to be about the same in a month's time as it is today, the futures price for one month's delivery is
bound to be below the spot price now ruling.  The difference between these two prices (the current spot and the
currently fixed futures price) is called ...'normal backwardation'.  It measures the amount which hedgers have to
hand over to speculators in order to persuade the speculators to take over the risk of the price fluctuations in
question.
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The immediate implication is that, if hedgers are net short, the current futures price is a downwardly biased

predictor of the spot price at delivery time.  Houthakker (1968) argues that Hicks maintained this bias would only

appear for normal conditions, while Keynes felt it would also hold if there were excessive inventories.5

Historically, the views of Keynes and Hicks about normal backwardation are not supported by the Amsterdam

stock-jobber described by Wilson (1941) who indicates that contango was typical in prices from time bargains.

   The normal backwardation hypothesis differs substantively from the speculative efficiency approach based on

zero expected value for speculative trades.  In effect, if markets are speculative efficient, the futures price will be

an unbiased predictor of the future spot price.  This approach is also known as the unbiased expectations

hypothesis.6  Just as in the traditional approach, it is possible to specify a number of models that support this view.

The presence of risk in the speculator's trading strategies significantly complicates the use of a hedger-speculator

approach to explaining the future basis.

   Unlike the cash-and-carry arbitrage strategies that only depended on current information, speculative profit

functions contain variables that are not known when the trading decision is initiated.  Accurate modeling requires

the incorporation of risk into the speculator's objective function, as well as including considerations about the

distributional properties of the relevant random variables.  Given this, it is possible to derive the speculative

efficiency hypothesis using a number of not mutually exclusive methods: directly imposing zero expected value

on a relevant class of speculative profit functions; by assuming both mean-variance objective functions and risk

neutral speculators; or, working directly with the properties of the conditional expectation, by assuming that there

is no systematic risk in futures price forecasts.

   A priori it is not possible to demonstrate that either the normal backwardation or unbiased prediction hypothesis

is correct.  Houthakker (1961, p.202) puts the point succinctly: 

...the theory of normal backwardation does not merely follow from the imbalance of hedging and speculation;
it also rests on an assumption concerning speculators, namely that in the long run they will only be net long if
by doing so they will earn a profit, usually known as a 'risk premium'. 

While it is possible that hedgers pay speculators an insurance premium, it is also possible that speculators may be

willing to participate in futures markets without compensation from hedgers.  In this case, hedgers would execute

trades at prices determined by speculators pursuing zero expected value strategies.  At present, while better

understood, the issues involved still receive attention.

   It is not possible to deal with all the theoretical issues surrounding normal backwardation in a concise fashion.

Empirically, in certain markets, cash-and-carry arbitrage conditions provide a "tight" band around the futures price;

this is the case for financial commodities.  Relatively small deviations from the arbitrage conditions generate cash-

and-carry trading activity.  In addition, in commodities where the arbitrage is less restrictive, the accessibility of

futures trading to small, speculative participants, increases the potential for hedgers to trade at futures prices that

reflect an expected value of zero for net (risk neutral) speculative participation.  What is perhaps more instructive

is to consider the less developed forward markets, dealing in the traditional agricultural and industrial

commodities, that concerned Hicks and Keynes.  Much as with the first futures trade, the lack of speculative

liquidity in these markets may have dictated that the marginal hedger would have to pay the counter-party to the

trade a premium in the form of a discount to the current spot price.  Given the relatively low inflation of that era,

"normal conditions" would dictate that the current spot price was an unbiased estimate of the future spot price.

In effect, the need to pay a liquidity premium for forward contracting dissipates as the supply of speculative

liquidity increases.

3.2  Basic Speculative Trading Strategies

Trading Naked

Examine the profit functions for the short and long futures positions given in Chapter 2.  Colloquially, these trades

can be referred to as uncovered or naked trades, positions that are not covered or offset with any other position.
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Profitability depends on accurately predicting the change in the level of the futures price.  This is also the case with

naked trading in spot and forward markets.  Considerable empirical evidence indicates that changes in prices for

almost all commodities, physical and financial, are random.  Appropriately adjusted price levels follow random

walks, implying that such price changes are serially uncorrelated.  This means that it is not possible to use past

price behavior to profitably predict future price changes.  Loosely put, if the commodity price goes up today, the

price is equally likely to go up or down tomorrow.  Given this, profitability in naked trading depends on having

accurate fundamental information about price changes that is not reflected in current market prices.  This type of

information would typically be available only to traders intimately involved in cash market trading.  Purely

speculative traders must rely on a combination of intuition and luck in order to profitably use naked position

strategies.

 An exception to the empirical evidence about random price changes occurs with intra-day price movements.

While the close-to-close price change is serially uncorrelated, numerous empirical studies confirm that within-the-

day prices changes can have trends.  As much of the volume in cash and futures trading is concentrated around

the market opening, this trending behavior in futures markets is the source of profit opportunities for exchange

floor traders.  A similar result holds for cash and forward markets where purely speculative traders are prevented

by market rules from participating.  Again, the profit opportunities are available only to those directly involved

in the exchange process.  Even when intra-day trending behavior is accessible to speculative naked position traders,

unfavorable transactions costs puts those not involved in the exchange process at a disadvantage.  Even though

betting on commodity price changes may provide a better chance at winning than, say, going to the racetrack or

buying a lottery ticket, using more sophisticated trading strategies it is possible to place bets that have a higher

likelihood of profitability.  This leads to the study of speculative spread trading strategies.

Basics of Spread Trading

In the face of the uncertainties associated with naked position trading, the spread trade has decided advantages for

the small speculative trader not able to access the cheaper execution costs available to floor traders.  In addition,

as indicated by L. Melamed, spreading techniques are also of considerable use to floor traders.  The importance

of spread trading is captured in the futures pits where there is, invariably, a specific pit location for spread traders.

The significance of the spread trader in facilitating market liquidity is often misunderstood.  Compared to naked

positions, intra-commodity spreads offer lower margin requirements and transactions costs.  These advantages are

combined with numerous potential trading strategies that can be pursued (see Exhibit 3.1).  Spread trading

techniques provide the ability to tailor speculative trades to make bets that are not accessible using naked position

trades.  Analytically, the similarity of the hedger and spread trader profit functions permits numerous techniques

from risk management to be applied to the design of spread trades.  In turn, simplifications provided by futures

trading permits spread design to go well beyond the narrow limits of risk management.7

   The jargon associated with futures trading is often colorful, but not always revealing.  This is definitely the case

with spread trading.  The same concept may be referred to using different terminology, while the same terminology

may refer to different concepts.  In order to avoid semantic confusion, some attention will be given to defining and

explaining important basic notions.  Spread trades can be classified into two general types.  Intra-commodity

spreads, also referred to as calendar spreads or inter-delivery spreads, involve taking a short position for one

delivery date simultaneously with a long position for another delivery date.8  While there are lesser margin

requirements and transactions costs associated with taking an equal number of short and long contracts, there are

often analytical and practical advantages to having an unbalanced spread position.  The other general type of

spread trade is the inter-commodity spread, a category that includes a wide variety of possible trades including

tandems, turtles and stereos.  In some cases the profit function for an inter-commodity spread can be developed

from underlying production relationships.  Examples include the soybean crush spread (Johnson, et.al. 1991,

Rechner and Poitras 1993) and the crack spread (Schap 1991, 1993).9  The profit function for other types of inter-

commodity spreads can be derived using underlying cash-and-carry arbitrage conditions.

   As discussed in Chapter 2, a basic building block for developing the analytics of spreading strategies is the profit
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Figure 3.3   Profit Function for an One-to-One Intra-commodity Futures Spread Position

DATE          Nearby Position              Deferred Position

t=0     Short Q units at F(0,N)            Long Q units at F(0,T)

t=1     Close out position with       Close out position with Short Q units

       Long Q units at F(1,N)                  at F(1,T)

Taking Q to be always positive, the profit function (B) can be specified by observing that the profit for each

leg of the spread is equal to the contract selling (short) price minus the purchase (long) price:

B/Q   = {F(0,N) - F(1,N)} + {F(1,T) - F(0,T)}

                                                        = {F(1,T) - F(1,N)} - {F(0,T) - F(0,N)}                              (3.1)

function for the one-to-one intra-commodity spread, a calendar spread involving equal position sizes on the two

legs of the spread.  Without loss of generality assume that this trade is initiated at t=0 and closed out at t=1 and

that the trader goes short-the-nearby (N) contract and long-the-deferred (T) contract.  Taking F(t,N) and F(t,T)

to be the futures prices observed at time t, the associated trading profile is given in the text-box.  Spread

profitability depends on the change in the futures basis (not to be confused with the future basis of Sec. 2.4).  More

precisely, the one-to-one intra-commodity spread that is short-the-nearby and long-the-deferred will be profitable

if the difference between the deferred and nearby prices widens.  The opposite would be true for the alternative

spread, long-the-nearby and short-the-deferred.10

     Analysis of (3.1) proceeds by introducing the general cash-and-carry arbitrage condition for futures contracts,

e.g., Dubofsky (1992), Poitras (1991), Siegel and Siegel (1990), Allen and Thurston (1988), Hegde and Branch

(1985), Kawaller and Koch (1984):

                                                                 F(t,T) / F(t,N) {1 + ic(t,N,T)}                                        (3.2)

In (3.2), the implied carry, ic(t,N,T), is defined as the net cost of carrying the commodity from t=N to t=T

observed at time t implied in the futures prices F(t,N) and F(t,T).  The cash-and-carry arbitrage interpretation of

ic(t,N,T) can be motivated by taking F(t,N) to be S(t), the price of the spot commodity, and examining the

mechanics of the arbitrage connecting spot and futures prices.  While somewhat more abstract, the futures-futures

cash-and-carry arbitrage has the same logical mechanics as the spot-futures arbitrage.  The functional determinants

of the ic(t,N,T) term will depend on the cash-and-carry arbitrage for a specific commodity.  For example, gold will

have an ic that depends primarily on interest charges of carrying gold through time while Treasury bonds will have

ic dependent on the both interest charges of carrying Tbonds as well as a carry return arising from interest earned

on the underlying security.

________________________________________________________________________________________

Exhibit 3.1    A Taxomony of Spread Trades

Spread trades are sometimes referred to as straddle trades but this terminology is also used to describe a specific

option trading strategy and can create semantic confusion. Schwager (1984, Part 5) provides a useful and practical introduction
to spread trading.
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Calendar Spread, also referred to as an inter-delivery spread, is a trade composed of a short and a long position in the same commodity involving different delivery

dates. The number of contracts used for the short and long positions can be equal, a one-to-one spread, or unequal.

Tailed Spread is a calendar spread where an unequal number of contracts is used for the short and long positions. The number of short and long contracts is chosen

to achieve a specific type of trade payoff. It is possible to set the tail to have a spread trade payoff that depends on changes in the implied repo rate, an important feature for
stereo and turtle trades.

Tandem Spread is a trade combining calendar spreads in two different commodities, e.g., Kilcollin (1982), Poitras (1987). The component spreads can be either one-to-

one or tailed. The trade involves a hedge ratio to be calculated, usually to equalize the starting values of the positions in the two commodities. There are a wide range of possible
rationales for doing tandem trades.

A Stereo trade is a specific type of tandem trade designed to speculate on changes in the implied repo rates for different commodities, e.g., Yano (1989). Hence, a stereo

is a specific type of tailed tandem where the tails are determined to have the calendar spread payoffs depend on changes in implied repo rates. The trade is usually triggered
when the implied repo rates for different commodities are observed to deviate from typical historical relationships.

A Turtle trade combines a tailed spread in one commodity with a short or long position in an interest rate future. The tail is determined to have the calendar spread payoff

depend on changes in implied repo rates. The rationale for a turtle varies depending on the specific commodity. For Thonds and Tnotes, the turtle is triggered when the implied
repo rate is observed to deviate significantly from the cash repo rate, e.g., Jones (1981), Rentzler (1986).
________________________________________________________________________________________

   Making appropriate substitutions of the arbitrage condition (3.2) into the profit function (3.1) and dropping the

N,T notation for ic gives the result:

B/Q = F(1,N) ic(1) - F(0,N) ic(0)

Observing that ) ic = ic(1) - ic(0) and ) F = F(1,N) - F(0,N), basic algebra provides the fundamental result for

the one-to-one spread profit function:

                                                             B/Q = ic(0) ) F(N) + F(1,N) ) ic                                           (3.3)

This demonstrates that B for the one-to-one spread depends on the change in two variables, )F and )ic.  Except

in special cases, the need to predict the behavior of two random variables in order to ascertain profitability can be

problematic.  Significantly, the technique of tailing the spread, e.g., Jones (1981), involves altering the relative

sizes of the nearby and deferred positions in such a way that the ) F term disappears.  In this fashion, tailed intra-

commodity spreads can be used to speculate on changes in the implied net cost of carry without needing to adjust

for changes in price levels.  In addition, tailed spreads can be combined with other positions to create trading

strategies such as the turtle.

   As an example of how price level changes can affect spread profitability, consider the case of gold for the period

Nov. 9, 1979 to Feb. 15, 1980.  Over this period, interest rates were relatively unchanged, the benchmark three

month Tbill rising only 11 basis points from 12.25 to 12.36.  During this period the Handy and Harmon spot price

rose from $389.75 to $667.  Examining the June 80-June 81 COMEX gold futures spread for this period, the June

80 contract rose from $420. 80 to $703.50 while the June 81 contract rose from $471.20 to $843.  This resulted

in a change in the futures spread from $50.40 to $139.50.  Remembering that the futures spread ic for gold is

primarily determined by interest rates, the impact of interest rate changes on the gold spread was reflected over

the period Mar. 3, 1980 to Aug. 25, 1980.  Over this period the Handy and Harmon spot price was relatively

unchanged, going from $633.75 to $634.75.  During this period, interest rates, as reflected in the three month Tbill

rate, fell from 13.38 to 9.41.  Examining the Oct 80-Oct 81 COMEX gold futures spread over this period, the Oct

80 contract fell from $709.50 to $629.70 while Oct 81 fell from $849.50 to $719.40.  This reflects a decline in the

gold futures spread from $140 to $89.70.
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Tailing the Spread

Figure 3.4   Profit Function for a General Intra-commodity Futures Spread Position

DATE          Nearby Position              Deferred Position

t=0     Short QN units at F(0,N)            Long QT units at F(0,T)

t=1     Close out position with       Close out position with Short QT units

       Long QN units at F(1,N)                  at F(1,T)

In this case, the profit function can be specified:

                               B(1,T) = {F(0,N) - F(1,N)} QN + {F(1,T) - F(0,T)} QT                     (3.4)

To motivate the profit function for a tailed spread, consider the trading profile for an intra-commodity spread with

potentially unequal position sizes.  Letting the contract amounts be QN and QT, the short-the-nearby, long-the-

deferred trade is depicted in Figure 3.4.  The tail for an intra-commodity spread can be set by holding either spread

leg constant and varying the other leg.  To see this, set QT = 1.  It can now be verified that QN = F(0,T)/F(0,N) will

give a trade profit function that depends only on ) ic.  Observing that F(0,T)/F(0,N) = {1 + ic(0)} and substituting

this result and QT = 1 into (3.4) gives:

                                                                        B(1) = F(1,N) ) ic                                                       (3.5)

The case where QN = 1 and QT = F(0,N)/F(0,T), gives virtually the same result:

B(1) = {F(1,N)/(1 + ic(0))} ) ic

Because the two approaches do not give the same exact answer, the trades can involve taking a slightly different

number of contracts for the spread legs.  However, because the change in ic is the only random variable in either

profit function, the difference is not of practical importance.

   To illustrate the use of a tail, consider the following gold prices that were available in February 1989:

        June 1989      $379             Aug 1989     $382.90

        June 1990      $404.80          Aug 1990     $409.20

For the June contracts, the one year spread gives 1 + ic(0) = 1.068 and for the August contracts 1 + ic(0) = 1.069.

Using the tailing method that sets the number of deferred contract equal to one involves taking 1.068 June 89

nearby contracts for every one June 90 deferred contract.  By tailing, the dollar value of the gold underlying the

nearby and deferred positions is equalized.  In the futures market terminology, this method of spread tailing is a

dollar equivalency technique.  Because futures contracts are only traded in whole numbers, it is necessary to gross

the number of contracts up until an acceptable ratio is found.  In this case, 14(1.068) = 14.952.  Hence, a ratio of

15 nearby for every 14 deferred contracts would appear to be acceptable; though as the size of the spread trade

positions grows, the more accurate the tail can be.

   Because gold is typically at or near full carry, the size of the tail will depend on the prevailing level of interest

rates.  To see this, consider the following prices for gold futures prices for June 16, 1992:
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        June 1992      $343.10          Aug 1992     $344.90

        June 1993      $355.80          Aug 1993     $358.40

Observing that for the June contracts 1 + ic(0) = 1.037 and for the August contracts 1 + ic(0) = 1.039, using the

method that sets the deferred contract equal to one involves taking 1.039 Aug 92 nearby contracts for every one

Aug 93 deferred contract.  Again observing that futures contracts are only traded in whole numbers, it is necessary

to gross the number of contracts up until an acceptable ratio is found.  In this case, 24(1.039) = 24.936.  Hence,

a ratio of 25 nearby for every 24 deferred contracts would appear to be an acceptable hedge ratio; subject to the

caveat that as the size of the spread trade position grows, the more accurate the tail can be.  The large number of

contracts required to tail the spread in 6/92 was unusual, driven by the historically low interest rates of this period.

   The need to tail a spread depends on both the shape of the term structure of futures prices and the length of time

between N and T.  When prices across delivery months are relatively the same level or if there is no distant deferred

deliveries available for trading, it is not necessary to tail.  This is the case in a number of commodities.  For

example, in currencies there is often no trade in futures contracts over one year to delivery.  Taking, say, a six

month (Sept. 92/Mar. 93) spread in Japanese yen, using the price quotes for 8/31/92 gives a tail of (.8016/.8013)

= 1.0004.  For the Canadian dollar on that date the same maturity for the contracts gives a tail of 1.0067.  Neither

of these numbers indicates that a tail is required unless the trade sizes go well beyond the allowable position limits.

The story is different again for Tbond futures that admit both distant delivery dates and typically sloped futures

term structure.  Using 7/16/92 quotes gives a Sept 92/Sept 93 tail of 1.046.  As will be seen when the specifics of

inter-commodity trades such as the turtle are considered, dollar equivalency is not the only possible tailing method.

The process of setting the tail can also be done to attain profit functions that are dependent on components of ic,

and not just ic itself.
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Table 3.1 Interest Rate Futures Prices                         Table 3.2 Eurodollar Futures Prices
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________________________________________________________________________________________

Figure 3.3   Profit Function for a Tailed Tbond Spread

DATE      Nearby (N) Position                Deferred Position (T)

t=0     Short [F(0,T)/F(0,N)] Q             Long Q Tbonds at F(0,T)

              Tbonds at F(0,N)

t=1     Long [F(0,T)/F(0,N)] Q               Short Q at F(1,T)    

                  at F(1,N)

From (3.5), the profit function for the short-the-nearby, long-the-deferred tailed Tbond spread takes the form:

 B(1) = F(1,N) ) ic = F(1,N) {) irr(N,T) - ) R(N,T)}

where irr is the implied repo rate (irr), the repurchase agreement financing rate implied in Tbond futures prices,

and R is the return earned on the cash Tbond position during the period between the two delivery dates, N and T.

With suitable modification, this type of profit function also applies to all other debt futures contracts.

_________________________________________________________________________________________

      One interesting application of the concept of tailing occurs with the intra-commodity Tbond spread.  In this

case, the tailed spread can be used for speculating on changes in the shape of the yield curve (see Figure 3.3).

From Figure 3.3, the connection between the payoff on a tailed Tbond spread and shifts in the term structure of

interest rates should be apparent.  While more precise examination of the determination of irr can be found in a

number of sources, e.g., Siegel and Siegel (1990, Chap. 6), Rentzler (1986), for purposes of analyzing the tailed

Tbond spread irr can be taken to be a short term interest rate while the cash Tbond rate, being for > 15 year

maturities, is a long-term rate.11  From F(0,T) = F(0,N){1 + irr(0,N,T) - R(0,N,T)}, it follows that F(0,T) < F(0,N)

and the futures price term structure is downward sloping when the yield curve is upward sloping.  By considering

a variety of yield curve changes, allowing for changes in the spot Tbond rate, it can be verified that B on the tailed

Tbond spread depends only on changes in yield curve shape; the level of the spot interest rate does not affect the

profitability of the trade undertaken.  This is not surprising, given that the spread is tailed.  However, the positions

involved in the tailed spread must be reversed when the yield curve is inverted.  While a short-the-nearby, long-the-

deferred spread is profitable when an upward sloping yield curve flattens, a long-the-nearby, short-the-deferred

spread is profitable when an inverted yield curve flattens.  Similarly, the positions will be reversed when a flat yield

curve either inverts or becomes upward sloping.

   Tables 3.1 and 3.2 provide various interest rate futures prices from Aug. 8, 1994.  Examining the Tbond futures

prices in Table 3.1 reveals a downward sloping futures price term structure.  The more deferred the delivery date,

the lower the price.  Figure 3.3 demonstrates theoretically that this futures price structure is a result of the

downward sloping yield curve in the Treasury bond market, a result that is supported empirically by the upward

sloping cash Tbond yield curve on Aug. 8, 1994.  A similar result applies for the Eurodollar futures prices which

also reflects the presence of  a downward sloping cash market yield curve.  However, it is not possible to use

Figure 3.3, which applies to Tbond futures, as a theoretical motivation for the connection between the cash market

yield curve and the term structure of futures prices. As demonstrated in Sec.6.3, the term structure of Eurodollar

futures prices reflect the implied forward interest rates embedded in the Eurodollar cash market yield curve.
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Graphs 3.1 and 3.2 The Relationship between the Cash Yield Curve and the Futures Term Structure

Graphs 3.3 and 3.4 (with examples)                                   Graphs 3.5 and 3.6
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   The analysis of the tailed Tbond spread can be illustrated diagrammatically.  The discussion extends naturally

to other types of interest rate futures contracts, such as Eurodollars.  The two basic graphs required are provided

in Graph 3.1, which captures the shape of the term structure of interest rates in the cash market, and Graph 3.2,

which takes the information from the assumed term structure shape and translates this into a term structure of

Tbond futures prices using the fundamental arbitrage for futures.  The specific shapes that appear in the Figures

apply to an upward sloping (normal backwardation) yield curve.  From F(0,T) = F(0,N){1 + irr(0,N,T) - R(0,N,T)},

it follows that F(0,T) < F(0,N) and the futures price term structure is downward sloping when the yield curve is

upward sloping.  Analysis of the trading implications of specific changes in yield curve shape now follows by

superimposing the "new" yield curve and futures price structure over the initial values.

   The method required for determining the position type and trade profitability of the tailed Tbond spread is

illustrated in Graphs 3.3 and 3.4 where the "new" yield curve is flat (irr=R).  The yield curve pivots in such a way

that the 15-20+ year yield remains unchanged.  In this way, the cash price that anchors the futures price structure

is unchanged.  Taking points on the initial price schedule to be lower case, and the "new" schedule to be upper

case, then the profitability of the short nearby, long deferred spread follows: (a - A) + (B - b) > 0.  It follows from

switching the time dates that a long nearby, short deferred spread will be profitable when the yield curve steepens

and the cash Tbond yield is unchanged.  By redrawing the "new" yield curve to allow for changes in the spot

Tbond rate, it can be verified that the level of the spot rate does not affect the type of trade undertaken.  This is

not surprising, given that the spread is tailed.  However, as illustrated in Graphs 3.5 and 3.6, the trades are reversed

when the yield curve is inverted.  In other words, the long nearby, short deferred spread is profitable when an

inverted yield curve flattens.  Similarly, the short nearby, long deferred spread is profitable when the yield curve

inverts.

   In addition to intra-commodity spread trades such as tailed Tbond or Tnote spreads, inter-commodity spreads

with naked positions in futures for different securities also provide an array of spreading opportunities.  For

purposes of speculating on changes in yield curve shape, examples would include Tnotes and Tbonds (the NOB

spread), GNMA's and Tnotes (the GUN spread), Tnotes and Tbills and Tbonds and Tbills (the BOB spread).12

The profit functions for these types of spreads are of the form:

 B = {Q1 [F(1,T)] - Q2 [G(1,T)]} - {Q1 [F(0,T)] - Q2 [G(0,T)]}

These types of inter-commodity usually leave a hedge ratio to be calculated.  To illustrate the method involved,

recall that "equalization of basis points" is a convenient method for calculating dollar value hedge ratios.  For a

Tbill/Tbond spread, the Tbill has a bp value of $25.  The Tbond bp value depends on the level and direction of

change in rates.  Suppose, for example, that rates are expected to change from 8% to 7% (100 bp).  Observing that

the Tbond at 8% has F(0,N) = $100,000, the price of the Tbond at 7% is calculated as $110,590, a $10,590 change

in value for a 100 bp change results in $105.90 per bp.  This gives a hedge ratio of slightly more than 4/1.  Similar

calculations for going from 8-9% gives a $9130 change or $91.30 per bp.  A hedge ratio of approximately 42 to

10 is indicated.  This illustrates the heuristic result that the BOB hedge ratio is 4/1 when the Tbond is around par.

   Another type of spreading strategy involves trading spread positions against spread positions.  This can be done

both intra and inter-commodity.  When the spreads are all intra-commodity, the resulting trades are known as

butterflies and condors.  When the spreads are in different commodities, the trades are generically referred to as

tandems or stereos.  Analytically, some of the most interesting trades, such as the stereo NOB (Yano 1989) and

the TED tandem (Poitras 1989, 1998), are of this variety.  A final type of spreading strategy arise from production

relationships.  Examples of these iinter-commodity trades are the soy crush (Rechner and Poitras 1993) and the

crack spread (Poitras 2001).  The soy crush is based on the crushing of soybeans into soybean mean and soybean

oil.  The crack spread is based on the distillation of crude oil into heating oil and gasoline.  The hedge ratios for

the various positions is based on the underlying production relationships.  While these relationships are relatively

exact in the soy crush and crack spreads, other types of less deterministic production spreads are also possible, such

as live hogs, pork bellies and corn.
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3.3  Basis Relationships

Types of Basis

In market terminology, a basis refers to the difference between two prices.  The study of basis relationships is

fundamental to understanding cash markets as well as futures and forward markets.13  Various types of basis

relationships are of interest.  One basis relationship that is of theoretical interest is the maturity basis, the

difference between the delivery date price of a futures contract and the corresponding spot price.  It is often

theoretically convenient to assume that the maturity basis is zero, implying that F(T,T)=S(T).  Though the maturity

basis is often zero for forward contracts, which are often written with delivery in mind, for futures the maturity

basis  will only be zero where the spot and futures prices both refer to the deliverable commodity.  When the

maturity basis for a deliverable spot commodity deviates from zero, a profit opportunity is provided for delivery

arbitragers operating on the futures exchange.  Evaluation of the maturity basis is often complicated by the grade

and location characteristics of the spot commodity.  Even for futures contracts, the deliverable standard grade

specified in the futures contract often permits multiple delivery grades or locations.  For example, CBT Treasury

bond futures contracts permit delivery of any Treasury bond with maturity greater than 15 years and non-ferrous

London Metals Exchange contracts can allow for delivery in ports such as Bristol or Hamburg.14  In addition to

the complications this presents to delivery arbitragers, the presence of multiple delivery specifications requires

the cheapest deliverable commodity to be identified in order to determine the precise commodity grade and

location that is being traded with a futures or forward contract.15
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Figure 3.6   Cash Prices for Selected Commodities

Source: Wall Street Journal, Monday, August 8, 1994.
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Figure 3.7    Cash Prices for Canadian Grain

Source: Globe and Mail, Monday, August 8, 1994.

Figure 3.6   Cash Prices for Oil
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   The quality basis is a development on the maturity basis. The quality basis relates to the difference between

prices for different grades of a commodity.  Consumers encounter various types of quality basis decisions on a

daily basis.  For example, automobile drivers have to decide whether to buy regular or premium gas when tanking

up.  The difference between these two prices is a quality basis. When the maturity basis is not zero, the difference

between spot and futures prices will be a quality basis. Numerous examples of the quality basis are provided in

Figures 3.6-3.8.  In Figure 3.6, for New York delivery, Brazilian coffee is selling for $1.74/lb. while Columbian

coffee is selling for $1.84/lb.  Engelhard refined industrial and fabrication quality platinum are selling for $408

and $508 per troy ounce.  Copper cathodes and copper scrap are selling for $1.11 and $.87 per pound.  In Figure

3.8, Arabian heavy and light oil in Rotterdam are selling for $15.05 and $16.25 per barrel.

   Price differences due to variations in quality are determined by market considerations and are not typically

constant.  This variation will be of concern to hedgers, both for determining the hedge position for the spot

commodity and identifying the appropriate deliverable commodity to use for the cash-futures basis.  Because of

possible variation in the quality basis, futures contracts with multiple delivery specifications must provide an

acceptable method to account for changes in the quality basis of deliverable commodities.  The quality basis is also

of relevance for some financial commodities.  For example, because the contract permits a range of bonds to be

deliverable, delivery arbitragers in Tbonds require quality basis information for determining the cheapest Tbond

to deliver.

   Another related type of basis relationship is the location basis which refers to the difference between the price

of the same commodity at two different locations, e.g., live hogs in Des Moines and Chicago, winter wheat in

Topeka and Kansas City.  An example of a location basis is provided in Figure 3.7 for No. 1 Canola in Vancouver

($481.30/tonne) and in Thunder Bay ($473.60/tonne).  For many of the non-financial commodities, including

canola, transportation costs have an important impact on the location basis.  In addition to transport costs, a number

of other factors can impact the location basis, such as local supply and demand considerations.  Information on

the behavior of the location basis is important for hedgers to determine hedging strategies.  For hedgers, the

relevant location basis is the difference between the local price of the relevant spot commodity being hedged and

the price of the commodity deliverable against the futures contract.  Where multiple delivery locations are

permitted, the location basis can also be important for determining which location is the cheapest for purposes of

making delivery.  For many commodities, grade and location basis are combined, such as W. Texas Intermediate

crude oil in Cushing, Okla. at $19.75 per barrel and Brent Sea crude at $17.85 per barrel in Rotterdam (see Figure

3.8).

   When referring to the basis, without further adjectives, reference is usually being made to the difference between

an appropriate forward or futures price and the cash price: F(0,T) - S(0).  This form of basis is also referred to as

the cash basis or the cash-futures/cash-forward basis.  Certain markets have specialized terminology for the basis,

e.g., in FX markets the basis is referred to as the swap rate or swap points.  Comparing the cash prices in Figures

3.6-3.8 with the futures prices for grain and oil in Figures 3.9-3.10 reveals that, when the price of the deliverable

spot commodity is correctly identified, the nearby futures contract price is often almost identical with the spot price

of the appropriate deliverable commodity.  To make the relevant comparisons needed to evaluate the basis, it is

necessary to identify the deliverable commodity associated with the futures contract of interest by referencing the

contract specifications from the relevant exchange website.  This exercise will reveal that, even though it is not

always possible to precisely reconcile cash market quotes with futures markets quotes, various commodities such

as gold, silver, crude oil, and soybean meal do exhibit a near zero maturity basis.
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Figure 3.9    Futures Prices for Grains and Oilseeds
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Figure 3.8     Oil Complex Futures Prices
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An excerpt from the testimony given by George Soros to the US House Committee on Banking,  Finance and Urban Affairs,
13 April 1994.

I must state at the outset that I am in fundamental disagreement with the prevailing wisdom.  The generally accepted theory
is that financial markets tend toward equilibrium and,  on the whole,  discount the future correctly.   I operate using a
different theory,  according to which financial markets cannot possibly discount the future correctly because they do not
merely discount the future; they help to shape it.  In certain circumstances,  financial markets can affect the so-called
fundamentals which they are supposed to reflect.  When that happens,  markets enter into a state of dynamic disequilibrium
and behave quite differently from what would be considered normal by the theory of efficient markets.   Such boom/bust
sequences do not arise very often, but when they do they can be very disruptive,  exactly because they affect the
fundamentals of the economy . . .
   Generally,  hedge funds do not act as issuers or writers of derivative instruments.  They are most likely to be customers.
Therefore, they constitute less of a risk to the system than the dynamic hedgers at the derivatives desks of financial
intermediaries.  Please do not confuse dynamic hedging with hedge funds.   They have nothing in common except the word
“hedge”.
   I am not here to offer a blanket defence for hedge funds.  Nowadays the term is applied so indiscriminately that it covers
a wide range of activities.  The only thing they have in common is that the managers are compensated on the basis of
performance and not as a fixed percentage of assets under management.
   Our type of hedge fund invests in a wide range of securities and diversifies its r isks by hedging,  leveraging and operating
in many different markets.   It acts more like a sophisticated private investor than an institution handling other people’s
money.  Since it is rewarded on absolute performance, it provides a healthy antidote to the trend-following behavior  of
institutional investors .. .
   But the fee structure of hedge funds is not perfect.  Usually there is an asymmetry between the upside and the downside.
The managers take a share of the profits,  but not of the losses;  the losses are usually carried forward.   As a manger slips
into minus territory,  he has a financial inducement to increase the risk to get back into the positive fee territory,  rather than
to retrench as he ought to.  This feature was the undoing of the hedge fund industry in the late 1960’s, just as I entered the
business.

   Having established the correspondence between the prices of the cash and nearby futures contract, examine

Figures 3.9-3.10 to determine the behavior of prices for futures contracts as delivery dates get progressively more

deferred.  Significant deviations between spot and futures prices can be observed.  For example, in Figure 3.9

soybean futures prices exhibit a pattern related to the soybean harvest cycle.  In Figure 3.10, heating oil exhibits

futures prices that are seasonal.  The precise pattern of the futures price deviations for different delivery dates

varies considerably across commodities, e.g., the financial commodities, including the precious metals, exhibit

futures prices that increase or decrease monotonically.  The basis relationship between the prices of futures

contracts for different delivery dates is the futures basis.  An essential objective of Chapter 4 is to demonstrate

how the basis and the futures basis are determined by arbitrage considerations.  More precisely, differences in the

basis and the futures basis will be determined by the specific arbitrage trades applicable to the commodity

involved.

3.4  Speculation and Hedge Funds

What is a Hedge Fund?

The term "hedge fund" is generic, being used to describe a variety of different fund strategies that loosely share

some similar characteristics.  The PWGFM (p.40) defines the term "to refer to a variety of pooled investment

vehicles that are not registered under the federal securities laws as investment companies, broker-dealers, or public

corporations".  Both of these features, pooled investment vehicle and absence of registration,  is important to

identifying whether a given fund qualifies as a hedge fund.  More precisely, in order to avoid the registration

requirements specified under US federal securities laws for securities companies, hedge funds have to be privately

structured and closely held.  As such, the primary investors in hedge funds are high net worth individuals and



25Speculative Techniques

The President's Working Group (1999) on Hedge Funds

Hedge funds are not a recent invention, as the founding the first hedge fund is conventionally dated to 1949.  A 1968 survey
by the Securities and Exchange Commission identified 140 hedge funds operating at that time.  During the last two decades,
however, the hedge fund industry has grown substantially.  Although it is difficult to estimate precisely the size of the
industry, a number of estimates indicate that as of mid-1998 there were between 2,500 and 3,500 hedge funds managing
between $200 billion and $300 billion in capital with approximately $800 billion to $1 trillion in total assets.   Collectively,
hedge funds remain relatively small when compared to other sectors of the US financial markets.   At the end of 1998,  for
instance, commercial banks had $4.1 trillion in total assets; mutual funds had assets of approximately $5 trillion; private
pension funds had $4.3 trillion; state and local retirement funds had $2.3 trillion; and insurance companies had assets of $3.7
trillion.

institutional investors. 

  Hedge funds are not the only securities that seek such specific exemptions from US securities laws.  For example,

venture capital pools, asset securitization vehicles, family estate planning vehicles and investment clubs can receive

such treatment.  Another defining feature of hedge funds is the types of strategies that the funds pursue.  Yet, in

this area, hedge funds exhibit considerable variation.  "The is no single market strategy or approach pursued by

hedge funds as a group.  Rather, hedge funds exhibit a wide variety of investment types, some of which use highly

quantitative techniques while others employ more subjective factors" (PWGFM 1999).

   The diversity of hedge fund strategies extends to the types of securities traded (PWGFM, p.9):

Many hedge funds trade equity or fixed income securities, taking either long or short positions, or sometimes both
simultaneously.  A large number of funds also use exchange-traded futures contracts or over-the-counter derivatives, to
hedge their portfolios, to exploit market inefficiencies, or to take outright positions.  Still others are active participants in
foreign exchange markets.  In general, hedge funds are more active users of derivatives and of short positions than are
mutual funds and many other classes of asset managers.

However, behind all the confusion about hedge fund typology, the basic intuition is relatively clear: hedge funds

combine long positions is certain securities with short positions in other securities.  Inherently,  hedge fund

strategies will, directly or indirectly, involve leveraging.

    Hedge funds are not conventional investment vehicles.  Investor liquidity is often compromised with "lock-up

periods of one year for initial investors and subsequent restrictions on withdrawals to quarterly intervals"

(Ackermann et al. 1999, p.834).  The regulatory exemptions that hedge funds work under severely restricts the

ability of hedge funds to advertise.  Another untypical feature of hedge funds concern the management

(Ackermann et al.1999):

Hedge funds are ... characterized by strong performance incentives.  On average, hedge fund managers receive a 1 percent
annual management fee and 14 percent of the annual profits.  For most funds this bonus incentive fee is paid only if the
returns surpass some hurdle rate or "high-water mark" -- meaning there is no incentive fee until the fund has recovered from
past losses.  Although incentive fees and high-water marks could lead to excess risk taking under some conditions, there
are countervailing forces that my dampen risk.  Hedge fund managers often invest a substantial amount of their own money
in the fund.  Furthermore, the managers of US hedge funds are general partners, so they may incur substantial liability if
the fund goes bankrupt.

In contrast to mutual funds which have been intensively studied, hedge funds have only started to receive attention,

though work on managed futures funds and commodity pools, which started somewhat earlier, is also

applicable,e.g., Irwin and Brorsen (1985), Elton, Gruber and Rentzler (1987), Edwards and Ma (1988), Irwin et
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al. (1993), Edwards and Park (1996), Cornew (1988).  Some useful recent studies directly on hedge funds include

Klein and Lederman (1995), Fung and Hseih (1997, 2000), Brown et al. (1999), Schneweiss and Spurgin (1998),

Ackermann et al. (1999), and Liang (2000).  As useful overview of studies of hedge fund performance is given

by Caldwell (1995, p.13): 

Considerable caution must be used when reviewing performance statistics for the hedge fund industry and its various
segments.  Even the best statistics are skewed by asset weighting (or lack thereof), voluntary selection and a strong
survivorship bias.  It’s highly unlikely that hedge fund performance statistics accurately reflect the true, weighted average
return to investors for any segment of this industry.

Though more recent studies have come some of the way to correcting these difficulties, there is still considerable

uncertainly about how to measure and assess hedge fund performance.

History of Hedge Funds

In a sense, the essence of a hedge fund is inherent in the process of financial intermediation.  Similarly, prior to

the availability of derivatives for financial commodities, hedging of market risks for, say, a stock portfolio involved

going short a similar bundle of stocks.  Such practices date back to early trading in financial securities.  Yet, the

modern hedge fund has evolved considerably from these beginnings.  Caldwell (1995) dates the beginning of the

The MARhedge hedge fund categories

MARhedge is an important source of information and news about the hedge fund industry.  Data available through MARhedge
has been thoroughly examined in Ackermann et al.  (1999).  In order to provide some degree of organization to this mis-mash
of hedge fund strategies,  MARhedge (www. MARhedge.com), classifies hedge funds into eight broad categories:

Global Macro funds: take positions on changes in global economic conditions in equity, FX and debt markets.   Use derivatives,
including index derivatives,  and leverage.

Global funds: similar to macro funds but targeted at specific regions,  often involving stock picking.

Long-only (US Opportunistic) funds: are like traditional equity funds but with the hedge fund characteristics of leveraging and
incentive fees for managers.  Strategies for these funds include Value,  Growth and Short-term trading.

Market-neutral funds: the basic objective of these funds is to be long in one group of securities and short in another group,  such
that market risk is controlled or neutralized.   This can be done in a number of ways: by going long one group of stocks and short
another group, seeking to benefit from superior stock picking skills; conversion arbitrages, which are long in underpriced
convertibles and short in the underlying stocks; stock index arbitrages; and, fixed income arbitrages, which are long, say, off-
the-run Treasuries,  and short on-the-run Treasuries.

Sectoral hedge funds: have an industry focus; short-sale funds, which short sale over-valued securities,  investing the balance
in indexes or fixed income securities

Event-driven funds: target special situations, specifically distressed securities of firms in reorganization or bankruptcy as well
risk trading in takeovers, e.g.,  buying the target and selling the acquirer.

Short Sales funds: the fund is positioned to benefit from market declines.  These funds can be index driven or can be based on
stock picking.

Funds of hedge funds: funds of hedge funds,  sometimes leveraged.

Within each of these general group, a variety of different strategies could be pursued.  Similarly, some funds may be involved
in activities covering more than one fund category.
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modern hedge fund to 1949, when Alfred Jones (1901-1989) set up a general partnership operating a fund with

the requisite elements.16  Prior to establishing this fund, Jones held led a full life.  In addition to earning a Ph.D.

in sociology from Columbia in 1941, Jones as an associate editor for Fortune and was a business writer for Time

and other publications.  Prior to this, Jones had travelled the world, including a stint as vice consul at the US

embassy in Berlin during the early days of Hitler’s reign.

   Apparently, it was the research that Jones did for an article published by Fortune in March 1949 that provided

the foundation for the establishment of his hedge fund.  The research involved Jones interviewing many of the

important players on Wall Street.  The basic strategy guiding the fund was to combine short selling and leverage

to create a relatively conservative investment portfolio aimed at capturing stock picking opportunities.  At the time,

this was a novel approach, given that both leverage and short sales were generally used to increase return

variability, not reduce variability.  Jones went beyond this to develop a measure of market exposure for his fund.

The result was the first of the market neutral hedge funds.

   Caldwell (1995, p.7) describes the Jones approach to fund management:

Jones regularly calculated the exposure of his capital to market risk ... His method of quantifying market exposure is highly
valued by traditional hedge fund managers for its intuitive relevance, yet it is largely ignored or misunderstood by
academics and the financial media.

Market exposure = (Long Exposure - Short Exposure)/ Capital

   A typical asset allocation for Jones would look like this: Given $1000 in capital, he would employ leverage to purchase
shares valued at $1100 and sell shares short valued at $400.  His gross investment of $1500 (150 percent of capital) would
have a net market exposure of only $700 ($1100 - $400), making this portfolio “70 percent net long”.  Although Jones
valued stock picking over market timing, he increased or decreased the net market exposure of his portfolio based on his
estimation of the strength of the market.  Since the market generally rose, Jones was generally “net long”.

As with other modern hedge funds, there was an uncommonly high management fee.  Though there was no high

water marks or loss pay-backs, the 20% of realized profits to the general partner is in the realm of more recent

arrangements. Similar with recent hedge funds,  Jones also kept his entire investment capital in the fund, providing

a strong managerial incentive for positive performance.

   Jones introduced another innovation in 1954, reducing fund risk by bringing in other fund managers to run part

of the portfolio, effectively starting the fund-of-funds approach to hedge fund management.  Though there was

oversight to ensure that duplication and cancellation was not happening, managers were given wide latitude to

make investment decisions.  Over the years,  Jones would have as many as eight managers working the fund

portfolio.  With this move, the Jones fund became an incubator for new hedge fund creation.  Two of his early

selections, Dick Ratcliffe and Carl Jones, eventually moved on to start their own hedge funds, Ratcliffe

establishing Fairfield Partners in 1965 and C. Jones establishing City Associates in 1964.  Certain elements of

hedge funds structure were adapted by other funds.  For example, the notion of hedge fund management fees, i.e.,

incentive-based partnership agreements, was adopted by, among others, Warren Buffett with Buffett Partners and

Walter Schloss with WJS Partners.  Though possessing some elements of hedge funds, these funds did not

regularly use short sales to create market neutral positions.

   Caldwell (1995, p.9) identifies another turning point in hedge fund history as the publication of an article by C.

Loomis in Fortune magazine in April 1966.  This article detailed the performance of the Jones fund, demonstrating

that this fund was easily the best performing fund over the previous five years, even when account was taken of

the 20% management fees.  Loomis also provided a reasonably accurate description of how the Jones fund was

run.  Fuelled on the demand side by sudden investor for such investment vehicles and on the supply side by fund

managers attracted by the high management fees, the result was a wave of new hedge funds being created

(Caldwell p.10):

Although we don’t know how many hedge funds were established in the three-year flurry following Loomis’s article,
estimates range from 140 to several hundred.  Michael Steinhardt and George Soros were among those setting up funds
at this time.  The SEC found 215 investment partnerships in a survey for the year ending 1968 and concluded that 140 of
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these were hedge funds, with the majority formed that year.  

The market contraction that started at the end of 1968 and continued until the end of 1974 demonstrated that there

was considerably more to running a hedge fund than desire and marketing.  Considering just the 28 largest US

hedge funds at year end 1968, within two years there had been five funds shut down, with fund asset values down

70% due to losses and withdrawals.

   Some hedge funds survived the tough years between 1968 and 1974 while others foundered.  Why?  There are

no detailed empirical studies of hedge fund strategies during this period.  Hedge funds are closely held and such

information was and is difficult to obtain.  Anecdotal evidence is strongly in favour of the hypothesis that most

fund managers did not adequately establish sufficient short positions.  Many so-called hedge funds were decidedly

long, not market neutral.  In effect, these ‘hedge funds’ were more like traditional mutual funds, only with the high

performance fees.  Not surprisingly, the Renaissance in derivative securities has seen a remarkable resurgence of

hedge funds.  Armed with the new risk management technologies, e.g., VaR, a number of new style hedge funds

actively use derivatives to leverage underlying capital.  Yet, there is a vast number of hedge fund strategies in

place, some of which are similar to the Jones model.  Others, such as LTCM, are creatures of the Renaissance in

derivative securities.

Regulation of Hedge Funds

The recent collapse of LTCM raised numerous quandries for regulators.  For example, a formal legal definition

of a hedge fund is lacking: "The term 'hedge fund' is not defined or used in the federal securities laws" (PWGFM,

p.40).  One of the attractive features of hedge funds is the avoidance of certain legalities associated with

registration, information filing, taxes and so on.  More precisely, a hedge fund can be characterized as a pooled

investment vehicle, that is privately organized, closely held among a small number of partners and run by

professional investment managers, typically on an incentive fee basis.  Such funds are often domiciled outside the

US, often being incorporated in havens such as the British Virgin Islands or Bermuda.

   The various features of a hedge fund all interact to create a security that falls through many of the cracks in the

US securities laws.  In addition to the SEC Act, if properly created hedge funds also do not fall under the

Investment Company Act:

 
To maximize flexibility, hedge funds operating in the US are structured so as to be exempt from regulation under the
Investment Company Act of 1940.  Most hedge funds rely on the "private" investment company exclusions in Sections
3(c)(1) and 3(c)(7) of the Investment Company Act.  These exclusion exempt certain pooled investment vehicles from the
definition of "investment company" and from substantive regulation under the Investment Company Act.

The 3(c)(1) exemption used by many hedge funds require two qualifying factors: the number of investors may not

exceed 100 and the fund cannot make a public offering of its securities.  A 3(c)(7) exemption requires investors

to have not less than $5 million in investments.  Using this exemption would also further limit the number of

investors to less than 500 to avoid an SEC filing rule. 

   Even though hedge funds do not fall within the scope of the SEC Act or the Investment Company Act, they still

could be subject to a number of other US statutes.  Indirectly, hedge funds are regulated through the regulations

that are imposed on the array of financial institutions with which hedge funds need to conduct business.  For

example, the SEC imposes capital, margin and reporting requirements on broker-dealers, which are essential

counter-parties or clearing members for hedge funds.  Included among these requirements are risk assessment rules

specified in the SEC Act to "establish record-keeping and reporting requirements for subject broker-dealers and

their affiliates whose business activities are reasonably likely to have a material impact on the financial and

operational conditions of the broker-dealer" (PWGFM, p.42).

   One potential regulatory body for hedge funds is the CFTC.  Yet, the scope of CFTC regulation is quite narrow.

"The term hedge fund is not defined under the Commodity Exchange Act.  Thus no rule of the CFTC applies

specifically to hedge funds as a separate category of regulated entity.  However, to the extent that hedge funds trade
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commodity futures or options interests and have US investors, their operators or advisors become subject to CFTC

registration and reporting requirements" (PWGFM, p.49).  These reporting requirements apply only to large

positions held on markets regulated by the CFTC, and the associated speculative limits.  There is no requirement

that hedge funds report activities in other markets.

   In addition to filing requirements, another aspect of CFTC regulation covers the operators of the hedge fund.

Again the scope of regulation is somewhat narrow: "If hedge funds have US investors and trade commodity futures

or commodity options, these funds would be commodity pools under the CEA.  The CEA subjects the operators

of commodity pools and their advisors -- but not the pools themselves -- to regulation" (PWGFM, p.49).  The

objective of the regulating commodity pool advisors is to protect investors against fraud and overreaching by fund

managers.  These regulations require registration, disclosure, reporting and record-keeping requirements, but does

not include rules for capital adequacy or other financial standards.

Hedge Funds and Speculation

Due to the collapse of LTCM, hedge funds have attracted considerable recent attention from the popular press and

policy makers.  Yet, aside from some recent articles on hedge fund performance, little attention has been given to

hedge funds in academic studies.  The comparison with mutual funds, for which there are literally thousands of

studies, is striking.  This asymmetric treatment reflects an underlying asymmetry in what passes for the received

theory of finance.  Modern finance theory, starting with Markowitz and continuing with Sharpe and Fama, up to

the present, depends fundamentally on the assumption of efficient markets.  In this framework, investment vehicles

that depend on speculative outcomes, such as hedge funds, are treated as anomalies.  However, unlike other

anomalies such as the January effect and the small firm effect, there is no cohesive economic rationale for hedge

funds.

   Financial theory is often motivated by the assumption of perfect markets.  Numerous results, from the

Modigliani-Miller theorems to the Black-Scholes option pricing model use this assumption.  It is clean and

efficient when seeking out theoretical results.  Under perfect markets, there is no rationale for hedge funds.  More

precisely, a fund that is simultaneously long and short positions in a homogeneous commodity and its related

derivatives can only earn the riskless rate of interest on the capital that is invested in the position.  Such is the logic

of the riskless hedge portfolio in Black-Scholes.  Hedge funds arise in inefficient markets, driven by mis-pricing

in different markets.  There are numerous sources of the mis-pricing, from informational advantages to market

liquidity to price noise to regulatory arbitrage.  For example, the sheer size and volume of LTCM trades reflects

the number of potential strategies.

   All this is not meant to impugn the pure theory of finance.  Rather, the objective is to recognize that the theory

of speculation, in general, and hedge funds, in particular, lie outside the scope of conventional finance theory in

the Markowitz tradition.  The efficient markets hypothesis requires that appropriately discounted prices follow a

random walk.  Yet, speculators aim to profit from superior price forecasts.  Current prices are not accurate

forecasts of future prices, there is mis-pricing.  Hedge funds are involved in shorting one portfolio and buying

another portfolio, with the objective of achieving abnormal returns from the inherent leveraging.  This process

involves predicting the behavior of random variables: stock prices, exchange rates, interest rates and so on.  The

gambles involved are often sophisticated, involving combinations of prices for different commodities.  Because

random variables are involved, optimal speculation will implicitly be improved by incorporating some type of risk

management, a point that was, apparently, overlooked by the Hunt Brothers, among others.

Questions

1.  Discuss the distinction between investment, speculation and gambling.  What are key elements that distinguish

a speculative decision from the other two types of financial decisions?

2.  Comment the contemporary implications of the following statement from Ben Graham in The Intelligent
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1.  However, despite the considerable theoretical motivation, to date little attention has been given the trading mechanics that support the
unbiased prediction hypothesis.  From a trading perspective, the underlying strategies are naive.  Violation of (4) induces a long wi trade when
wi prices are greater (wi rates lower) than expected tbill auction prices.  A short wi trade is initiated when wi prices are lower (wi rates higher)
than expected auction prices.  Given the risks of these "naked position" strategies relative to other available strategies (e.g., Yano 1989), there
would have to significant information-induced discrepancies to generate sizable trading activity.  At best, such events would be discrete.

2.  Relevant works include Working (1949), Brennan (1958), Muth (1961), Weymar (1968), Danthine (1978), Pickett (1979) and Turnovsky
(1983).

3.  These participant categories are not mutually exclusive.  For example, it is possible for the same trader to engage in arbitrage and hedging
activities, just as it is possible for hedgers to also be speculators.

4.   In practice, the terms normal backwardation and contango are used to describe a number of different notions.  In addition to the
Keynes/Hicks usage that refers to futures prices being downward biased predictors (normal backwardation) or upwardly biased predictors
(contango), these terms are also used to refer to the relationship between current spot and futures prices.  In cases where futures prices for
succeedingly more distant deliveries get high, the futures market is said to be in contango.  When the futures prices fall as more distant deliveries
are considered, the market is said to be in backwardation.  Following a discussion provided by Hicks, the notion of normal backwardation is
also applied to the term structure of interest rates where normal backwardation refers to higher yields for longer maturity bonds, i.e., the term
structure is upward sloping when the level of interest rates is expected to be unchanged.  The 'insurance premium' in this case is typically
attributed to a liquidity premium embedded in shorter maturity securities.

5.  The early, empirically motivated debate on the normal backwardation hypothesis included Telser (1958), Rockwell (1967), Cootner
(1960,1967) and Houthakker (1968).

6. Included in this literature are Bilson (1981), Hansen and Hodrick (1980), Geweke and Feige (1979), Hakkio (1981), Baille, et.al. (1981),
Gregory and McCurdy (1984) and Boothe and Longworth (1986).

7.  A Futures and Options Trading Game is available at www.sfu.ca/~poitras which  is designed to familiarize students with some of the more
well known spreading strategies.

8.  Calendar spreads are also sometimes referred to as futures straddles, e.g., Peterson (1977).  However, both these terms also refer to option
trading strategies.  Schwager (1984, Chap. 30-4) and Poitras (1994, Chap. 3) provide a general overview of spread trading techniques.

9.  The soy crush spread involves trading the value of soybean contracts against the value of soybean meal and soybean oil contracts.  The
production relationship is defined by the number of pounds of meal and oil that is obtained when one bushel of soybeans is crushed.  The crack
spread connects the value of a crude oil contract with the gasoline and heating oil contracts.  This spread refers to the process of "cracking" or
distilling a barrel of oil into various components, the most important of which are heating oil and gasoline.  Other types of possible production
relationship spreads are discussed in Tzang and Leuthold (1990) and Schap (1992).

10.  There are a number of pitfalls in the interpreting the spread trade profit function.  For example, if the t=0 difference between the deferred
and the nearby prices were negative, then profitability for the short nearby/long deferred spread would require that the absolute difference
between the prices narrow.

Investor: "The distinction between investment and speculation in common stocks has always been a useful one and

its disappearance is a cause for con

cern.  We have often said that Wall Street as an institution would be well advised to reinstate this distinction and

to emphasize it in all dealings with the public.  Otherwise, the stock exchanges may some day be blamed for heavy

speculative losses, which those who suffered them had not been properly warned against".  To what extent does

this comment also applying to trading in derivative securities?

3.  As discussed in Sec. 6.1, a butterfly is a trade involving a spread of two calendar spreads, whereby the nearby

spread is, say, short and the deferred spread is long.  This would result in a trade that is long one nearby contract,

short two intermediate contracts and long one deferred contract.  Using current market prices, explain how a

butterfly trade can be used to speculate on the seasonal basis in oil complex contracts.

NOTES

http://www.sfu.ca/~poitras
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11  It is not possible to deal adequately with the various issues that are raised here.  For example, direct comparison of the irr and the actual repo
rate is distorted because the various seller's options to select the cheapest deliverable Tbond.  In addition to illustrating how to derive the irr from
Tbond futures, Siegel and Siegel (1990) also provide a more complete development the irr - R relationship. 

12.  Yano (1989) provides an excellent discussion of these and various other strategies.

13.   Even though the following discussion is presented in terms of futures contracts, the relevant concepts also apply directly for forward
contracts.  However, the diversity of forward trading requires numerous secondary qualifications and asides to be introduced that obscure the
presentation of the essential points.  For this reason, futures contracts are used.

14.  The specifications for the Tbond deliverable often are stated as 20 years to call.  However, due to the introduction of strip issues in the mid-
80's, the US Treasury dropped the use of the 5 year call provision on long term bonds.  Presently, there are no callable Tbonds eligible for
delivery.  Hence, the 15 year maturity is applicable.

15  A number of useful studies, both theoretical and empirical are available on multiple delivery specifications and the cheapest deliverable
application, e.g., Hemler (1990), Chance and Hemler (1993), Cita and Lien (1992), Kamara and Siegel (1987), Lien (1989a,b),  Cornell (1997).

16  The fund was converted to a limited partnership in 1952.


