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FUNDAMENTALS OF HEDGING

This chapter describes how buying and/or selling of futures contracts can be
used to reduce some risks associated with price variability of agricultural and
food commodities.

The major points of the chapter are:

1. The way a short hedge can be used to protect the value of inventories.

2. How basis, the difference between cash and futures prices, affects re-
turns to hedging.

3. The temporal and locational components of basis.

4. The use of futures markets for target pricing and long hedging.

5. The use of futures contracts for spread and straddle strategies.
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INTRODUCTION

The first part of this chapter describes how futures markets can be used to ob-
tain a type of price insurance for a commodity. An example of a short hedge is
used to illustrate how the effects of a change in the cash price of a commodity
can be offset by taking an opposite position in the futures market. Then the ef-
fect of imperfect expectations about the difference between cash and futures
prices on returns from short hedging are indicated. Temporal and locational com-
ponents of basis are discussed before turning attention to the use of futures mar-
kets to offset other kinds of risks associated with price variation. These uses in-
clude target pricing and long hedging. The final part of the chapter indicates how
the basic idea of hedging can be extended to profit from expected changes in
the difference between two futures market prices.

UNAVOIDABLE RISKS

Just because farmers’ incomes may vary because crop yields are affected by
weather conditions does not imply farmers like or prefer risky situations. Most
farmers would prefer not to have to gamble on weather, but if they grow crops
the uncertainty of weather conditions is something that must be accepted. It does
not mean that they necessarily like it, but variable weather is a fact of life. The
purchase of crop insurance or investing in irrigation equipment can be viewed
as particular business decisions to minimize the risk of certain types of crop fail-
ure. The fact that people choose to be involved in risky situations does not nec-
essarily mean they prefer a risky situation over a nonrisky one. It is just that the
risky situation is one in which they anticipate that their satisfaction will be max-
imized because they view the expected payoff to be worth the cost of bearing
the risk.

Hedging is one way of using the futures market to avoid some of the ef-
fects associated with uncertain prices. Hedging is Hke an insurance contract in
the sense that you might be able to buy some protection against. the unknown
future price of a commodity. Hedging is not a free good, however, because there
is always a cost associated with making a futures market transaction. Costs are
associated with having to have a margin account or a sufficient line of credit to
participate in a futures market. There are also brokerage fees that must be paid
by nonmembers of futures exchanges in order to buy or sell futures contracts.

Producers, processors, or anyone else who buys and sells commodities can
use futures markets to possibly reduce some risk associated with price uncer-
tainty. The idea of hedging is related to how futures markets got started in the
United States when there was a lot of uncertainty about prices. Futures markets
are particular institutions that were created in response to people involved in the
trading of agricultural commodities desiring some way of reducing some of the
risk of changes in price because of unexpected market developments.
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A SHORT HEDGE

To see how the risk of price changes can be minimized through hedging, some
simplistic assumptions will be initially used to illustrate the basic concept. Later
some of the initial assumptions will be relaxed to make the illustrations more re-
alistic. To begin, suppose we consider an individual producer or an elevator op-
erator who has sufficient storage capacity to hold a commodity from the time it
is harvested untl sometime later in the marketing year. The person would like
to be able to earn a return for providing the services of helping to even out the
flow of the commodity to consumers from when it is produced until when it is
needed for consumption. Assume this individual does not want to gamble on
what the price of the commodity is going to do while he owns it, but rather
would be satisfied if he could earn a normal return for helping to even out the
flow of the commaodity into market channels. Suppose that the costs of storage
from harvest until May are $.25 per bushel. If the business has a storage capac-
ity of 500,000 bushels, it means that the person would like to know that he could
make $125,000 by putting the grain in storage in the fall and taking it out of
storage in the spring. One way that this could occur is if the price of the com-
modity happened to be $.25 per bushel higher in the spring than when it is har-
vested in the fall. For example, if the price of the commodity is $3.50 per bushel
in the fall, the person would be happy with a price of $3.75 per bushel in the
spring. if that change in price occurred, it would be just the right amount to pro-
vide returns to cover the costs of this operation.

What certainty is there, however, that if storage is undertaken in the fall
that the price will be exactly $.25 per bushel higher in the spring? There is no
certainty. Storing grain in the fall without knowing what it will be sold for next
spring is risky. If this operation is undertaken, the owner is subjecting himiself to
some variability in income because of the possible variability of price while the
commodity is stored. The price might be higher or lower than $3.75 in the spring
because no one knows with certainty what will happen to the price between the
fall and spring. There could be all sorts of developments in the world that could
cause the price to rise more than $.25 or less than $.25 per bushel. In fact, there
is nothing that says the price has to go up. It could drop to $3. If the price were
to go up to $3.60 by the spring, the return to storage operations would be less
than half of what it should be. On the other hand, if the price goes up to $4.00,
then the return would be $250,000. The owner of the storage facilities might be
perfectly happy to accept the risk associated with these unknown outcomes. On
the other hand, he might prefer to have a little more certainty about his income
even if it cost him a little money. How might he achieve this objective?

Let us suppose that a futures market exists for the commodicy that is be-
ing stored. In the fall, assume that the cash market price is $3.50 per bushel when
the grain is put into storage. If participants in the futures market are rational and
realize that it will cost about $.25 per bushel to hold the commedity from the
fall unti! spring, the price of a May futures contract at harvest time ought to be
in the neighborhood of about $3.75. Since a buyer would incur a storage cost if
grain to be used the following spring is purchased at harvest time, it is reason-
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able to expect to have to pay more for the commodity next spring. Thus, it would
be reasonable to assume that the price of a May futures contract would be about
$.25 per bushel above the cash price in the fall to reflect the carrying charge.

In order to hedge against uncertain price movements, an individual should
take exactly the opposite position in the futures market that has been taken in
the cash market. That is, if a grain elevator operator has purchased grain in the
cash market, he would want to sell or go short in the futures market. The idea
of hedging is to have offsetting positions in the cash and futures markets. When
you sell in the cash market, you buy in the futures market. In the case of an el-
evator operator, the individual is initially buying in the cash market so he would
want to sell in the futures market in the fall to establish a short hedge. Thus, if
it is assumed that the hedge is established on October 15, the individual’s trans-
actions in the two markets would be the following:

Tivie CAsH MARKET FUTURES MARKEY
October 15 Buy {or own) at Sell May contracts
$3.50 per bushel at $3.75 per bushel

Assuming that there were no major developments to change price expec-
tations from October until May, when May 15 arrived the person holding the
commodity ought to be able to sell it for $3.75 per bushel. Whenever the cash
commodity is sold, he would buy futures contracts to offset any continuing ob-
ligation in the futures market. So, when he sold the grain, he would buy futures
contracts at $3.75 per bushel. The $3.75 price per bushel in the spring assumes
that nothing has happened to change people’s perceptions of what the value of
grain is from what traders anticipated several months earlier.

In this example it is assumed that the cash price is the same as the futures
price in the spring. The reason for this is that we are considering a futures con-
tract that is close to expiration. In May the price of a May contract should be
very close to the cash price because when the contract expires the physical com-
modity at delivery points becomes a perfect substitute for the futures contract
and vice versa. The reason that hedging provides some income certainty to par-
ticipants in commodity markets is because of the relationship that exists between
futures and cash prices of commodities. The reason for the relationship is because
when futures contracts expire, the physical commodity is a perfect substitute for
the futures contract at least at the point(s) of delivery specified in the contract.
Consequently, when the future contract terminates, the cash and futures prices
of goods with exactly the same quality characteristics have got to be the same.
If the two prices differed, individuals would prefer to buy the lower-priced item
and immediately convert it into a higher valued asset.

When a futures contract matures, locational differentials among cash prices
could cause a difference between the futures prices and cash prices at nondeliv-
ery point locations. The cash price in North Carolina is not likely to be the same
as the cash price in Chicago because of the cost of transporting the commodity.
This will be discussed in more detail later. To llustrate the major points of a hedg-
ing strategy, it is easiest to assume for the time being that the cash transactions
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occur at a delivery point for the futures contract so there would be no trans-
portation costs involved in using the physical commodity to satisfy the futures
‘market objective.

Given the above assumptions, let us see how the individual came out by
transacting in the futures and cash markets. To facilitate this calculation, the set
of transactions can be updated using the following format:

TIME Casx MARKET Futures MARKET

October 15 Buy (or own) at $3.50 Sell May confracts at
per bushel  §3.75 per bushel

May 15 Sell af $3.76 Buy May contracts at
per bushel $3.75 per bushel

Examining the above transactions, it is clear that $.25 per bushel was made in
the cash market because prices behaved in exactly the correct manner to cover
the storage costs. The futures market transaction gave the person a zero return
because he bought and sold at the same price.!

In this example, the short hedge accomplished what was desired. That is, a
return of $.25 per bushel was obtained at some cost. If the person had been sure
(e.g., perfect price expectations) that the price was going to be $3.75 per bushel
in the spring, there would have been no need to use the futures market.

Imperfect Price Expectations

Now let us suppose that things are more variable. Suppose that between the time
the grain is put in storage and the spring, the market realizes that there is going
to be an unusnally big crop in Argentina or Brazil, or the world is in a recession
and not as much grain will be demanded as previously thought, or other things
occur that depress the price. Suppose that the cash price goes up by May but
only to $3.60 per bushel. Thus, when the grain is sold in the spring it is worth
$3.60, not $3.75 per bushel. Economic events that depress the cash market would
also tend to depress the futures market because when the futures contract ex-
pires, the cash commodity becomes a perfect substitute for the futures contract.
Thus, when the grain was sold in the cash market at $3.60 per bushel, the May
contract would probably also be selling for $3.60 per bushel. Thus, the person
would be able to buy futures contracts at that price. In order to see how the in-
dividual comes out in this situation, the new prices can be inserted in the tabu-
lation of trades as follows:

TIME - CasH MARKET Futures MARKET

October 15 Buy (or own) at $3.50 Seli May contracts at
per bushel $3.75 per bushel

May 15 Sell at $3.60 per bushel Buy May conifracts at

$3.60 per bushel
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In this situation, $.10 per bushel is made in the cash market because the person
bought at $3.50 per bushel and sold at $3.60 per bushel. Also, $.15 per bushel is
made in the futures market. Bach contract was sold at $3.75 per bushel and oth-
ers were bought at $3.60 per bushel. If you add the returns in the cash market
to that of the futures market he still bas $.25 per bushel. If he had not partici-
pated in the futures market less than half the amount of money needed to cover
the normal cost of operations would have been realized.

Another way of looking at the previous example is that the producer ini-
tially expected to be able to sell in the cash market at $3.75 per bushel. By sell-
ing at $3.60 rather than $3.75 he made $.15 less than he expected on the stor-
age activity. On the other hand, by being able to buy back futures contracts at
$3.60 rather than $3.75, the producer realized an unexpected gain of $.15 per
bushel in the futures market. Thus his less than expected gain in the cash mar-
ket was compensated by a greater than expected gain in the futures market re-
sulting in the same total return as if he had been able to sell in the cash market
at $3.75 per unit.

Suppose now that something happens to cause the price to go much
higher than anticipated. Perhaps a new disease occurs that means not as much
grain will be available this year or a war breaks out creating increased scarcity
in the market. Suppose the price increases to $4.00 per bushel by spring. In
this case, a hedger would have made $.50 a bushel by storing the grain, but he
would lose $.25 per bushel on his futures transactions. Again, however, he
comes out with a net return of $.25 per bushel or $125,000 to cover the costs
of operation. In this case, had he known with certainty that a $4.00 per bushel
price was going to occur, he would have been better off if he had never heard
of futures markets. The dilemma is that there is some probability that the price
could have been $3.00 instead of $4.00 per bushel. A $3.00 per bushel price
would have produced a loss of $250,000 had he not participated in the futures
market because of the change in value of the commodity. This example sug-
gests that $125,000 of income is going to occur with certainty regardless of
what happens to the price because offsetting positions were taken in the two
markets.

The basic principle of hedging is to take an offsetting position in cash and
futures markets so that an unfavorable price movement in one market is offset
by the effects of the price movement in the other market. It is a way of remov-
ing some of the uncertainty associated with whether the price of a commodity
is going to increase or decrease. The reason hedging works is because of the off-
setting positions in the two markets. In order to hedge, whenever an action is
caken in the cash market, the opposite action must be taken in the futures mar-
ket. For example, if you are long in the cash market you should be short in the
futures market in order for a hedge to wotk.”

Unfortunately, when price relationships in the real world are considered,
things do not always work out as nicely as the above examples. Other factors
must be introduced that complicate the comparisons, but the principle is the
same. If the basic principle of how offsetting positions in the two markets oper-
ate is understood, then complications are not so difficult to handle.
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Loecational Price Differentials

One complication that arises with actual situations is the fact that the relationship
between the cash and futures prices may not always behave as nicely as illustrated
in the previous examples. Suppose that we consider 2 cash market that is different
from a delivery point specified in a furures contract. In this case, the relationship be-
eween the cash and futures prices in the month the futures contract expires that was
assumed in the previous examples, may no longer hold. The cash ptice may differ
from the futures contract price even at expiration because of locational price dif-
ferences, Cash and futures prices ought to move together but when a futures con-
tract expires, the cash price at a given location could differ from the futures price
based on what it costs to move the commodity between markets. The prices for the
rwo markets would never differ by more than the transportation charge because if
the difference in prices was any larger, there would be some profit to be made by
moving the commodity between locations. Traders know that the cash price at any
location at the time the futures contract expires will not differ from the futures price
by more than the costs of transportation because entrepreneurs will make sure there
are no unusual returns to be made from moving the commodity.

Temporal Difference

In the earlier illustrations when the hedge was established it was assumed that the
difference between the futures and cash prices was exactly equal to what it was
going to cost to store the grain. There may be some other factors that cause the
difference between futures and cash prices to differ from the full carrying charge
when an initial position is established in the futures market. Local market condi-
tions could influence the cash price in the fall to cause the difference between fu-
tures and cash prices to be different from full storage costs. For example, if there
is a large harvest and producers are financially strapped because of debt payments
and so on, they might be willing to sell the commodity a little faster than the mar-
keting channels would like to take it causing the current cash price to be depressed
a little more than what it otherwise would be. In these circumstances, the differ-
ence between the futures and cash prices might actually be greater than what it
would normally cost to store the grain from harvest to next May.

In other cases, there may be special circumstances such as a later than usual
harvest or bigger than usual local demand that cause the cash price to be bid up
temporarily. A higher local cash price could result in the difference between the
cash and futures prices being less than storage costs.

Changes in Basis

The thing that is critical in hedging is the relationship that exists between the
futures and cash prices when the hedge is established compared to the relation-
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ship that exists between the two prices when the hedge is lifted. If we return to
our initial example, suppose that the cash price had been $3.55 per bushel in-
stead of $3.50 per bushel in the fall when the commodity was placed in storage.
If everything else was exactly the same in terms of a $3.75 per bushel futures
price in the fall and a $3.75 cash and futures price in the spring, the business
would have grossed §.20 rather than $.25 per bushel. The smaller return occurs
because the difference between the two prices that existed when the hedge was
established was less than the full carrying charge. The operator would not be able
to guarantee a full $.25 per bushel by the hedging operation because of the ini-
tial price difference.

| If market conditions resulted in the cash and futures prices increasing to
$4.00 per bushel between the fall and spring, the trader would make $.45 per
bushel from the cash market transactions, but lose $.25 per bushel in the futures
market or again end up with a return of $.20 per bushel.

In fact, you can select any value you want for cash and fatures prices in
the spring and a net gain of §.20 as opposed to $.25 per bushel would occur pro-
vided the cash and futures market prices in the spring were identical. The rea-
son this result occurs is because the initial relationship between the cash and the
futures prices when the hedge was set up is different from the original example.
Thus, the return from hedging depends heavily on changes in the relationship
between the futures and cash prices or the basis.

In the above examples, the basis when the hedges were established in the
fall was either $.25 or $.20 per bushel. In the trade, these would be referred to
as negative numbers to indicate that the cash price was below the futures price.
For ease of mathematical calculation {in order to subtract a smaller number from
a larger one), however, basis can be algebraically defined as the difference be-

tween futures and cash prices as follows: Eq 15-1

B: =F — P,
where

B, = basis at time ¢ for a specific futures contract and cash market
F, = price of a specific futures contract at time ¢

P, = cash price in a specific market at time ¢

To be consistent with the way basis terminology is used in the trade, the
above equation would need to be multiplied by a minus sign. That operation is
equivalent to reversing the terms on the right-hand side of the equation in which
case the expression results in a larger value being subtracted from a smaller one.
Thus, it is easier to think of subtracting a smaller value from a larger one and at-
taching a negative sign to the numerical value if desired to be consistent with
trade terminology. |

The relevant basis for a particular futures contract on a given day can dif-
fer depending on which specific cash market is being considered. Every hedger
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is primarily concerned about the basis for the specific cash market in which they
do business. The basis for a specific location will change over time as prices in
the futures market and cash market adjust to new market information. In the
above hedging examples, a zero basis was consistently assumed to exist when the
hedge was lifted. This may not be realistic even at the time the futures contract
expires if the trader’s relevant cash price is for a market that is not a delivery
point for the futures contract. I ocation differentials in prices because of trans-
portation costs indicate that the physical commodity at one place is not a per-
fect substitute for fulfilling an obligation of a maturing futures contract that re-
quires delivery at specific sites. Thus, it is important for a hedger to consider what
the relationship between the futures price and his local cash market price is Hikely
to be when he gets ready to lift his hedge. He really is not concerned with
whether commeodity prices increase or decrease while the inventory is hedged.
The key to his gross return is whether the relationship between the futures and
cash prices change over time by a sufficient amount to cover the cost of storage.

THE ALGEBRA OF HEDGING

The outcome of short bedging can be demonstrated algebraically using general
notation for any set of prices. That is, by letting F and P, represent the futures
and cash prices respectively at time f, 2 short hedge can be represented as follows:

TIME CasH MARKET - Futures MARKET
1 Buy at P, Seli at F,
2 Seltat P, Buy at £,

The profit (or loss) per unit traded in the cash market therefore is the
difference between (P,), the price at time 2, and (Py), the price at time 1 or
P, — Py. Similarly, the profit (or loss) per unit traded in the futures market is
F, — F, (remembering profit is the difference between the selling and buying
prices). Assuming the same quantity of product is traded in each market means
the net return per unit from the hedging operation can be expressed by adding
the two expressions together. That is, Eq 15-2

15.2 Gross return (or loss) per unit = (P, — Py) + (Fy — Fs).

Rearranging the terms and using the above algebraic definition of basis al-
lows the gross return to be expressed (or Joss) per unit in terms of the change
in basis between time periods 1 and 2. Eq 15-3

15.3 Gross return = (F; — Py) — (F; — Pp) = By — B,

As long as B, is less than B, (as assumed in all of the previous numerical
examples) a positive return to short hedging occurs regardless of whether prices
increase, decrease, or stay the same. This expression indicates why hedging can
be described as replacing the variability in prices with variability in basis. Be-
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fore a hedge is established, the individual can check the Internet or call his bro-
ker to determine what F, is and compare it to the existing local price to de-
termine B, precisely. When a hedge is established, however, B; is not known
with certainty because its magnitude will depend on future developments.
However, there is usually much less uncertainty about what will happen to B,
than what can happen to the overall price levels. This is because of the interre-
lationships between futures and cash prices previously discussed.To illustrate the
fact that gross returns can not be predicted with certainty even with hedging,
it is useful to put an asterisk on B, to differentiate an expected basis from an
actual basis. Thus, anticipated gross returns per unit from a short hedge can be
expressed as B; — B} where B} represents the best estimate at time 1 of what
B, is expected to be. The actual return per unit to a short hedge is equal to
B, — B,, but this can not be calculated until time 2, or after the fact.

In order to make reasonable predictions of basis, it is important to study
historical relationships between futures and cash prices for the cash market of
interest. In this way, some evidence can be obtained on how the basis for the
particular local market of interest has varied in the past. '

TARGET PRICING

Once the principle of short hedging is understood, it is easy to see how pro-
ducers can use futures markets to “lock-in” or target price future production.
Many farmers have an interest in what price they are likely to receive for their
production before they invest their time and effort and perhaps somebody else’s
money in some agricultural enterprise. Producers may use some type of forward
contract to guarantee a price. This involves getting a commitment from some-
one that guarantees them a fixed price for the commodity when it is ready to
be sold. There are many different ways in which forward contracts or commit-
ments are negotiated between two parties.

Futures markets provide producers an alternative to forward contracts to
obtain some price certainty. Futures markets can be used to accomplish the same
objective as a forward contract but they do not lock a producer into a specific
sale of the physical product as a forward contract does. The idea of target pricing
is also useful to evaluate alternative uses of resources at planting time. If a pro-
ducer does not obtain a forward contract or use the futures market, he accepts
some risk in terms of what the price will be when the commodity is harvested
and ready for sale unless the government guarantees or fixes the price. If this type
of price uncertainty is too risky in terms of an individual’s preferences, he might
want to check what the current prices of futures contracts expiring next fail are
for commodities that he is considering producing. This would simply indicate
what the futures markets are suggesting about likely prices of these commodities
next fall. Using this information for planting decisions is similar to the example
considered previously, except the physical commodity does not exist yet. Making
a planting decision in the spring, however, is equivalent to making a commitment
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in the cash market in terms of certain costs of production. When a decision 1s
made to grow a commodity or go into 2 tivestock feeding or production activity,
it is similar to buying the commodity at some cost even though you are not phys-
ically purchasing so many bushels of corn or so many hundred hogs. A commit-
ment is being made, however, as far as what the production activity is going to
cost. When a production activity is undertaken that will eventually result in a long
position in the cash market, an offsetting position in the futures market could be
established to lock in a price by selling a futures contract. Selling in the futures
market establishes an offsetting position even though you do not have the phys-
ical commodity in hand, but hope to have it barring unknown weather conditions
or other unforeseen elements.

In the spring, producers may decide that a particular fall futures contract
offers an attractive price. If they knew with certainty that they were going to get
a given price for the commodity, they could easily calculate the profitability. Af-
ter the planting decision is made and a futures contract has been sold, it is al-
most like locking in a fixed price for the commuodity being produced. When the
commodity is harvested or ready to be sold, producers can sell the physical com-~
modity on their local cash market and simultaneously buy a futures contract to
offset their position in the futures market. As long as they buy the same number
of contracts in the futures market that they sold, they have no continuing obli-
gation in the futures market. As far as the physical commodity is concerned, they
can sell it in exactly the same way as if they had not participated in the futures
market. The gross returns they make in the cash market are determined by what-
ever price exists in the local market. If the cash price exceeds their per umt costs
of production, a profit has been made. This is not their only source of profit {or
loss), however, if they have simultaneously traded in the futures market. If they
sold a futures contract at a price of F; per unit and bought another one at a price
of F, per unit, the extra profit (or loss) is F; — F; per unit. This information can
be set up in a table as follows:

Tivie PERIOD CasH MARKET FuTtures MARKET

At planting fime Produce at C; Sell at F,
(estimated cost per unif)

Harvest or later Sell ot P, Buy at F,

One difference in the above example from that considered earlier is that
initially the producer makes a commitment to produce at a cost of C; per unit
rather than physically owning or buying the commodity. Although the producer
may have a fairly accurate idea of what his total production costs will be, the cost
per umit of production will be ancertain to the extent that total output is vari-
able. Output uncertainty is ignored for the time being.

The net return for the above set of transactions can be expressed as
(P, — C,) for the cash market and (F, — E,) for the futures market. Adding the
two components results in a net return per unit of (P, — Cy) + (Fy — Fa). Af-
ter rearranging the terms in the preceding expression to F, — (F, — P — G
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and replacing F, — P, by B}, the net return per unit of production can be rep-
resented as F; — B} — C,. By taking the initial position in the futures market,
the producer essentially Jocks himself in or is establishing a target price of F, — B}
for the commodity. It does not really matter what happens to the price in the
cash or futures markets between the time production is imitiated and when the
output is ready to 'be sold because his projected gross price per unit is F; — Bj.
The only thing that is uncertain is the basis that will exist when he gets ready
to sell his production. When the producer is making his initial decision, he knows
what F; is. There is no doubt about that. His only uncertainty is about B,. He
can not predict B, perfectly, but by studying the relationship between prices in
a particular local market and the futures market in the past, he may be able to
get a pretty good idea of the possible range of variation in BY.

An advantage of using futures markets relative to taking a chance on cash
prices is that the variability of the basis is generally much less than the variabil-
ity in the price. In this way, using the futures market is ke buying insurance. It
will involve some costs, but the reduction in uncertainty may be worth it. Se-
curing forward contracts may also be costly in terms of the time it may take to
negotiate a contract involving particular conditions that the two parties agree to.
On the other hand, an individual may prefer to just take his chances on what
happens to market prices. He may decide that this alternative might be optimal
after evaluating his expectations and risk preferences. If producers need to fi-
nance production costs, lenders may prefer that producers have a forward con-
tract or use the futures market to target price output in order to guarantee prof-
itability in terms of a “three party agreement.” Lenders may not want to extend
credit if there is a chance the market price will go down.They may want to make
sure the producer is locked in at a particular price to make sure a loan can be
paid after harvest. .

In order to keep the algebra simple for the above example, it was assumed
that the producer would sell exactly the same quantity in the futures market as
he anticipated producing. This, of course, may not be feasible because of the dis-
crete units in which futures contracts are traded. For example, a producer antic-
ipating 12,500 bushels of corn would not be able to sell futures contracts for ex-
actly that quantity. Furthermore, the uncertainty associated with the actual
quantity of production that will be available to sell because of weather and other
uncontrollable postplanting factors often means it may be unwise for producers
to make a forward commitment for all of their expected output.” There is no
universal rule as to what fraction of anticipated output is optimal to forward sell.
The results of most studies involving alternative assumptions about market con-
ditions suggest a range of 60% to 75% of expected output as an optimal amount
to forward sell on the futures market.

Now let us consider how target pricing works using some actual numbers.
Suppose in the spring a producer sells a November soybean contract at a price
of $6.25 per bushel. In the fall when the crop is ready for harvest, suppose the
price of soybeans is $5.50 per bushel because of a bumper crop. If he had not
used the futures market, he would get only $5.50 per bushel. If the cash price
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decreased between planting time until harvest, chances are the futures price
would also have gone down perhaps to $5.75 per bushel. Assuming a harvest time
basis (F, — Py} of $.25 per bushel, how does he come out? He gets $6.25 minus
$.25 so he ends up with a net price of $6.00 per bushel. His neighbors who did
not know anything about the futures market would end up getting $5.50 per
bushel.

Suppose now that the cash price at harvest time had increased to $6.50 per
bushel. How does the producer using the futures market end up? He still gets
$6.00 per bushel assuming a harvest time basis of $.25 per bushel. His neighbors
who did not use the futures market end up receiving $6.50 per bushel, In eval-
vating these results it is important to remember what the person’s original mo-
tivation was for using the futures market. The futures market was selected to
avoid speculating or gambling about what the product’s price was going to be at
harvest time. The futures market was used to obtain a little more certainty in net
returns regardless of what happens to prices.

LONG HEDGING

The type of hedging discussed in the beginning of this chapter as well as the ex~
ample of how producers can use the futures market to target price their output,
initially involved establishing a short position in the futures market to offset a
long (or potentially long) position in the cash market. Suppose now that the ini-
tial position in the cash market is a short position. How could that occur? Sup-
pose you are an exporter and have just negotiated a sale of grain to another
country (e.g., Japan) but the buyer does not want the product delivered for an-
other 6 months. As an exporter, you have made a commitment agreeing to sell
a commodity that you may not have and furthermore, you may not want to Own
until you have to ship it. If you buy the commodity now, you will be tying up
some money for a period of time. What you would prefer to do is wait and buy
the commodity closer to the delivery time and use your capital for other pur-
poses in the meantime.

Another example is if a firm processing an agricultural commodity makes
an agreement with a retail chain to provide a specified quantity of a product at
a fixed price 6 months from now. In both cases, an agreement is established at
the present time that specifies the sale of a physical commaodity to be delivered
at a specified price sometime in the future. In essence, the agreements establish
short positions in the cash market.

In such situations it would be desirable to take offsetting positions in the
futures market to provide protection against unexpected changes that may oc-
cur in the cash price of the commodity. To take an offsetting position in the fu-
tures market requires the purchase of a futures contract equal to the guantity
sold forward in the cash market. This would be establishing a Jong hedge be-
cause the initial position in the futures market is a long position. When it is time
to deliver the physical commodity to the eventual purchaser, the cash market
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price might be higher or lower than what had been anticipated when the initial
commitment was made. Assuming that prices in the cash and futures markets
move together means that unanticipated gains {(or losses) in one market would
tend to be offset by unanticipated losses (or gains) in the other market.

This type of hedge can be analyzed algebraically similar to what was done
before. The sequence of operations for a long hedge include the following:

Time Castt MARKEY Futures MARKEY
1 Sel! at C, Buy at F,
2 Buy ai P, Sell atF,

where C; is the cash price per unit that will be received when the commodity is
delivered. The net return from this combination of trades is (C, — P,) + (F; ~ F;).
Rearranging the terms in the last expression leads to (F, — P,) — (F; — Cy) =
BX — (F, = C,).In this formulation, the key unknown element becomes what the
expected basis is going to be when the commodity is purchased for delivery and
the hedge is no longer needed. The difference between the current futures price
and the price specified in the forward sale (C;) is known with certainty when the
initial terms of the contract are specified. This difference is like a basis in one re-
spect, in that it involves a difference between futures and cash prices. It is not a ba-
sis, however, because C, is a negotiated price at which the commodity will be sold
in the future and may differ from what the current cash price is.

FUTURES MARKET EQUILIBRIUM

When considering why some traders are short hedgers and others are long
hedgers, it is possible to see how a market for futures contracts could exist even
without any speculators. Thus, futures trading is not necessarily just a case of risk
averse individuals transferring some price risk to speculators who are willing to
assume it. Of course, the potential profit from unexpected price movements that
can accrue to speculators provides an incentive for speculators to participate in
futures trading and adds liquidity to futures markets. Any time there are short
hedgers who desire to sell futures contracts and simultaneously long hedgers
who want to buy futures contracts, a market could exist. Thus futures markets
are a way of mutually satisfying individuals who have interests in taking oppo-
site directions in future ownership of a commodity. People with different inter-
ests in a particular comumodity are able to negotiate contracts to limit their ex-
posure to price uncertainty through futures markets. Futures markets can provide
protection against unusual fluctuations in the cash price after a commitment to
produce, buy, or sell the physical commodity has been made. Traders may want
protection against unusually large losses at the cost of giving up unusually large
profits in order to have more stability in their incomes. Futures markets also pro-
vide a mechanism for other individuals to profit by speculating on unknown
price changes of commodities.
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SPREAD AND STRADDLE STRATEGIES

Once the basic idea of hedging is understood, the world is practically unlimited
as far as other trading possibilities involving transactions in more than one mar-
ket. Instead of the relationship between the cash and the futures market for a
given commodity being the key element as in the previous examples, the rele-
vant price difference might be between two futures contracts in the same mar-
ket or two different futures markets. For example, one could be trading May
and November contracts for the same commodity at the same time in a given
futures market. This is usually referred to as spreading. Initially, what might
be done, for example, is simultaneously sell a May contract and buy a Novem-
ber contract. Then sometime later to fulfill the obligations in the futures mar-
kets for each contract, the opposite actions are taken. After the second set of
transactions, the individual would be out of the market as far as the May and
November contracts are concerned. Why might this sequence of transactions be
of interest? If you think the price relationship between these two markets is go-
ing to change but are not sure whether prices in general will increase or de-
crease, spreading offers an opportunity to make money. Algebraically these ideas
can be expressed as follows:

TIME MarkeT A MARKEY B
1 Buy at A, Sell at B,
2 Sell at A, Buy at B,

The return from this combination of trades 1s (A; — Ay + (By — By} or
(B; — A;) — (B, — Ayp). Letting $; = B, — A, or the spread between the two
markets, the return can be represented as S; ~— $¥. An asterisk attached to S,
indicates that in evaluating the potential profitability of such a combination of
trades, A, and B; are known with certainty, but one must predict A, and B, or
a value for S, to estimate profitability. S, is known with certainty because it is
based on current prices. If S, is bigger than S%, then some potential profit is
associated with the above sequence of trades. On the other hand, if $; is smaller
than S¥ {or what S, actually turns out to be), the above combination of trans-
actions would be unprofitable. In the latter case, the potential or actual loss
could be converted to a gain by reversing the order of transactions. That is,
initially sell in Market A and buy in Market B. In this case, the sequence of
operations would be:

Tivie MARKET A MARKET B
i Sell at A, Buy at B,
2 Buy af A, Sell at B,

The net outcome of this sequence of trades is (A; — A} + (By — By) or
(B, — Apy — (By — Ay) = S; — Si.
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Thus, the appropriate sequence of buying and selling actions in the two
markets depends on how one anticipates the price difference that currently
exists between the two markets to compare to the price difference at some
future date. There is no guarantee that price relationships will always change
in particular ways, but people who follow market prices on a regular basis are
often more successful in identifying how the relationship between two prices
is likely to behave than in predicting whether prices in general will rise or
fall. The existence of a profit potential through simultaneously trading in dif-
ferent contracts in the same commodity (spreading) or in different markets
(straddling) helps keep price relationships from deviating too far from the
values dictated by economic factors associated with time, space, or form val-
ues of physical commodities.

SUMMARY

The ownership of any commodity subject to price variability involves consider-
able risk. The use of futures markets can reduce some of this risk. Taking a po-
sition in a futures contract opposite from the cash market position offers some
protection against unexpected changes in price of a commodity. A short hedge,
for example, involves the selling of a futures contract to protect against possible
decreases in the price of a commodity that is owned. The reason hedging pro-
vides some price insurance is because cash and futures prices for the same com-
modity generally move in the same direction. This means that if the physical
commodity loses value because of a drop in price, profit is likely to result from
short positions in the futures market.

The net return from hedging depends on what actually happens to the dif-
ference in cash and futures prices during the time the hedge is in place. The dif-
ference between a particular futures price and a cash price for a specific market
on a given day is known as the basis. The basis for a given cash market is influ-
enced by locational and time elements. The time component diminishes the
closer a futures contract is to maturity. The locational component depends on
the cost of transporting a commodity between a specific cash market and deliv-
ery points specified in the futures contract. Basis variability is generally less than
price variability and is why hedging tends to offer some protection against un-
known changes in price.

Futures markets can also be used to lock-in or target price agricultural
commodities before they are produced.The sale of a futures contract at the time
production decisions are made essentially determines the price that will be real-
ized when the commaodity is actually ready for sale.The only uncertainty is what
the basis will be at the particular cash market when the commodity is sold.
Analysis of historical basis behavior may be useful in establishing some guide-
lines about what might be expected for given markets.

Another use of futures markets to minimize price uncertainty is to si-

- multaneously purchase futures contracts at the time a commitment is made to
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deliver a commodity at a fixed price at some time in the future. To acquire
price protection for these situations requires the purchase of futures contracts,
and this is why it is referred to as a long hedge. Long hedging is especially use-
ful for exporting firms and agribusinesses who make compmitments to provide
specific quantities of commuodities at specific future times at a predetermined
price.

The fact that the net return from hedging depends on what happens to the
difference in prices in the two markets 1s also. applicable to consider potential
profits associated with transactions involving two or more futures contracts.
These can consist of simultaneously buying and selling two different futures con-
tracts and later closing out the positions when the difference in prices has
changed. The two futures contracts can be contracts with different maturity
months for the same commodity or entirely different commodities.

QUESTIONS

1. What is the major factor determining whether someone buying and/or
selling futures contracts is a speculator or a hedger?

2. Suppose that while you are storing 50,600 bushels of soybeans that you
have hedged in the futures market, your local market’s cash price declines by
$.40/bu. If your local basis also has changed from $.45/bu under to $.35/bu un-~
der the futures contract at the same time the cash price has been dropping, what
does this indicate about the specific amount of price change that has occurred
in the futures market? Explain how you arrive at your answer.

3. ldentify and briefly describe the two economic factors that determine
the magnitude of the basis for any commodity for which a futures market exists.

4. Assume you sell cattle futures at a price of $69.00/cwt, later buy a fu-
tures contract at $66.00/cwt, and sell hive cattle in the cash market at a price of
$65.00/cwt. What is the net price you realize from this set of transactions (ig-
noring commissions and other transaction costs)?

5. Assume that when a long hedge is initiated, the local basis is $.75/unit
under the futures price. If the basis becomes larger in absolute value (e.g.,
$1.00/uinit under the futures price), would this be a favorable or unfavorable de-
velopment as far as the hedger is concerned? Explain your reasoning.

6. If the current price of November futures contracts in soybeans is
$5.95/bu and a producer expects his local basis will be $.25 under the Novem-
ber contract next fall when he gets ready to harvest, what price can he try to
lock-in by using the futures market?

7. Assume you are employed by the XYZ exporting company and have
just negotiated a 20 million bushel sales contract for grain with representatives
of China at 2 fixed price of $5.50/unit net of shipping costs, but the commod-
ity is not scheduled for dehivery until next June.
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NOTES

a. If the current price of June futures of this commodity is $5.40/unit,
briefly explain how your company could use the futures market to make sure a
fixed cost of the commodity was locked in to “guarantee” a profit.

b. What action would your firm need to take next spring to fulfill its

obligation in the futures market assuming it hedged its commitment when you
made the deal with China?

1. Note that this comparison ignores any transaction costs including bro-
kerage fees, the opportunity cost of the margin money required to maintain a
position in the futures market, and the possibility of any margin calls while the
commodity was being stored.

2. These examples assume that the quantities in the futures market and
cash market are identical.

3. In some cases, there may be a possibility of obtaining government or
private insurance protection or other alternatives to protect against quantity un-
certainty.



