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A NOTE ON TERMINOLOGY

Any discussion of futures markets requires the use of specialized
vocabulary. The first time a technical term appears in the text,
it will be defined. Definitions will not accompany subsequent
uses of the term, and the reader should refer to the Glossary at

the end of the paper for clarification.
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CHAPTER ONE

INTRODUCTION, ORGANIZATION, AND OBJECTIVES

1.1. Introduction

To many people, futures trading is a little understood and
rather suspicious activity. The word most often associated with
this trading is "speculation"”, the idea being that most of those
invelved in futures markets are gamblers in a high stakes game
seeking profit at the expense of those outside the game. Any
relationship between futures markets and cash markets is gener-
ally seen in a negative light - futures trading causing “"specu-
lative booms" which distort cash markets and harm many honest
traders not directly involved in futures, The idea that Ffutures
trading might be a valuable risk management tool for farmers,
processors, and other market participants is generally neither
understood nor readily accepted.

A quote from a professional futures trader might be helpful
in evaluating these ideas:

The whole purpose of hedging is to remove credit and

price risks or minimize them. Hedging is not used to

make a profit, either speculative or otherwise, but to

insure one already existing or to limit a loss already

threatened . .. By using the futures market to shift

and minimize risk, managZement is removed from the con-

stant nerve-wracking distractions which are the compan-

ions of a speculative (i.e., unhedged) market position,

and can concentrate on management decision directed to

maximizing profits., (Parrot, PP. 193, 203-204, quoted

in Peck, 1978, Parentheses and emphasis added)

In other words, management uses the futures market not

primarily to make a profit in its futures transactions, but to




create the conditions conducive to making a profit in its primary
business activities. |

Johnson (1985) supports this contention by indicating that a
farmer needing an operating loan would be rational to transact in

the futures market, even if he expected a loss on that transac-

tion, if:
1. the transaction locks in an acceptable level of
revenues; and
2. this reduced uncertainty allows him to obtain the
loan needed to effectively run his primary
business - farming.

Far from gambling, such a farmer is making a sound business
decision as part of a management strategy which includes the use
of futures markets.

Low Income Country (LIC) decision makers might also benefit
by incorporating futures trading into their management strate-
gies. For example, the director of a West African parastatal in
charge of importing wheat often knows what price he can sell at
domestically (possibly a government imposed ceiling), but just as
often faces great uncertainty anticipating costs,. Futures
trading might enable him to establish import prices ahead of
time, thereby fixing a margin and allowing him to turn his
attention to other planning decisions.

An exporting parastatal often does not know prior to
Planting what price the export crop (say, maize) will bring after
harvest. In response, it may pass its uncertainty on to the
country's farmers by not announcing producer prices prior to

planting. Farmers faced with this uncertainty often reduce out-




Put, and the country as a whole suffers, Futures trading might
allow the parastatal to determine price early enough to announce
firm producer prices before Planting, or even to enter into
production contracts with farmers, specifying prices and quant-
ities. The benefits from these actions could include more
efficient parastatal management, greater export volume and earn-
ings, and higher producer incomes, with positive repercussions
throughout the economy.

The potential benefits of futures trading do not apply only
to public sector agencies. Private traders face similar risks,

and may obtain similar benefits through informed futures trading.

1.2. Or i i Objectives

This paper is directed toward professionals, econeomist and
hon-economist alike, with an interest in the management of import
and export risk by LICs. The paper assumes only a basic know-
ledge of economics, and little or no familiarity with futures
markets. It focuses on futures markets while recognizing that
they are but one of a number of available risk management tools.
The objectives of the paper are:

1. to present a clear description of the theory and tech-

niques of futures trading;

2. to discuss and analyze the potential benefits of fufures
trading to LIC importers and exporters, and

3. to delineate the conditions under which LIC traders
might realize these potential benefits, and how these
benefits might be passed on to other market
participants.




Chapters Two and Three are general, presenting examples of,
but not focusing on LIC use of futures markets. Chapter Two has
three parts. The first part illustrates the increased dependence
of LIC economies on uncertain international markets, and the
resultant need for effective risk management tools, Part two
briefly discusses available tools, including futures markets.
The final part is a brief initial discussion of the limitations
of futures markets. Chapter Three discusses the institutional
setting of futures markets, illustrates the mechanics of simple
futures trades, and presents basic futures market theory. One
should thoroughly understand this chapter before proceeding to
chapters four through seven.

Chapter Four begins to focus more on LIC use of the markets.
It discusses the potential benefits of such use, both to the
traders actually engaged in futures transactions and the pPro-
ducers, consumers, and other market Participants affected by
their actions.

Chapters Five and Six focus exclusively on LIC use of
futures markets. Chapter Five discusses the conditions which
must prevail, both within the trading agency and within the
relevant cash and futures markets, if LICs are to realize the
potential benefits of futures trading. Chapter Six presents a
simulation study of a "typical" importing LIC's use of the wheat
futures market over the past ten years. Chapter Seven briefly
summarizes the conclusions drawn From the previocus six chapters,
develops recommendations which follow from the conclusions, and

Suggests areas of further research.




CHAPTER TWO

RISK MANAGEMENT IN THE WORLD ECONOMY

2. 1. Intro £

The international economy of the 1970's and 1980's has been
&8 risky arena in which more and more Low Income Countries (LIC's)
have had no choice but to compete. The dissolution of the Bretton
Hoods Agreement in 1972 Paved the way for a system of floating
exchange rates, adding a previously absent element of uncertainty
to the domestic currency value of a country’'s trade flows. The
0il shocks and commodity price expleosions of 1973 and 1979 con-
tributed to an LIC export boom, but alsc increased the uncert-
ainty they faced. Meanwhile, protectionist agricultural policies
in industrial countries destabilized international markets, and
may have increased the commodity price fluctuations (World Bank,
1986) . These policies continue to influence international
markets today. Furthermore, rampant inflation in the U. S8, and
other Industrial market economies, caused in large part by the
0il and agricultural commodity price increases,! Pushed nominal
as well as real interest rates to record levels, and greatly
increased their variability (Figures 2-1 & 2-2). This followed a
period of very low real rates between 1974 and 1978 (IMF, 1984),
and increased both the cost and uncertainty associated with LIC

borrowing in international capital markets.

This inflation may have been avoided had these countries not

expanded their money supplies. But tight monetary policy would

likely have caused pronounced economie contraction. The price

boom, then, confronted these countries with a difficult choice

they otherwise would not have had to make. They chose inflation
instead of economic contraction.
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As this cost and uncertainty were increasing, LIC's were
dramatically increasing their participation in international
markets. The 0il price boom of 1973 produced a current account
surplus for oil exporting developing countries of $69 billion by
1974, compared to only $7 billion in 1973. In an attempt to
recycle these surpluses, international commercial lending surged,
as did non-o0il developing country borrowing (largely to facili-
tate a more gradual adjustment to the 0il and agricultural com-
modity price shocks). From 1973 to 1975, external debt for these
countries almost tripled, from $130 billion to $337 billion (IMF,
1984) ., By 1983, and after another oil Price surge, this debt had
risen to $669 billion.

During this period, the structure of LIC debt was reoriented
toward private lenders at commercial terms and short maturities.
According to the IMF (1984),

These changes in the composition of their external

debt made the debt-servicing capacity of develop-

ing countries more vulnerable to rising interest

rates and falling exports. The shift ... meant

that the developing countries experienced a rapid

increase in their debt service as interest rates

rose during 1979-81.
This increasing debt service corresponded with a decline in the
annual export earnings growth of non-oil developing countries
from 10% in 1978 to 1.7% in 1982, As a result, the external debt
gservice ratio (ratio of total interest and amortization payments
to total export revenues) of these countries rose from 27% in

1981 to 32% in 1982 and 37% in 1983.




While Western Hemisphere countries accounted for the bulk
of the commercial borrowing and had the highest debt service
ratios, African nations were not immune to the problems discussed
above. Between 1977 and 1983, debt relative to exports rose from
under T40% to over 220% for the African continent (excluding
South Africa). Debt service ratios during the same period rose
from just under 12% to over 25%. This was despite the fact that
most African debt was not commercial in origin, and therefore not
a8 vulnerable to the rising interest rates of the late 1970's and
early 1980's.

African countries were especially hard hit by the downturn
in the world economy at the beginning of the 1980' s. After
rising steadily in the 1970's, export revenue fell sharply from
1980 to 1983 (Figure 2-3). During the same period, import volume
fell by 12%, due both to falling export revenue and increasing
debt service ratios.

Despite these developments, cereal import expenditures
remained at historically high levels, having risen rapidly during
the 1970's while wheat and maize Prices actually fell (Figures 2-
4 8 2-5). As a result, many African countries have had to devote
a growing portion of export revenues to cereal imports. Table 2-
1 shows the trends for cereal imports as a percent of total
exports for Africa as a whole, as well as selected countries.
The trend throughout the continent is clearly towards greater use
of export revenues for basic staple imports, Combined with
rising debt service ratios and falling total exports, this trend

implies serious food insecurity for many African nations.




Million %

Figure 2-3. Nominal Export Revenue,

10001

9001

oy

g

g

8

20071

Africa, 1970-1983
(Million US. §)




701

Million $

o
S
t

201

5

rigure 2-4. Nominal Cereal Imports,

Africa, 1970-1983
(Million U.S. §)

1975 1980

i1




00T

2567

2001

Figure 2-5. Nominal U.S. Corn
and Wheat Prices
1970-1984 ($/MT)

1984

12

LEGEND

— .~ Whect

—.. Com




Table 2-1. Cereal Imports as a Percent of Total Export
Revenue, 197% & 1983, and Trend, Selected African

Countries

Country (cereal imports/total exports) 100
'''' 1974 1983 Tremas

Africa 4.1 8.6 25

The Gambia 13. 3 18. 0 1.57

Mozambigque 5.0 45. 0 2. 86

Ivory Coast 3.3 b. 4 . 26

Ghana 4.0 7.8 .23

Kenya . 80 3.6 . 39

Mali** 8z2.0 24. 0 k.40

-'EeFceHEZES‘ESIEE‘IEZF&EE'IH'IEESFE/;;ESFt ratio per year,
equal to the trend coefficient from a4 least squares regres-

sion of the ratio on time. All coefficients are significant
at .05
** Trend is for 1977-1983. Ratio increased dramatically

from 1970-74, fell from 1974-77, then rose steadily

Sources: FAOQ Trade Yearbook, selected years; UN
International Trade Statistics Yearbook, selected years
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The above discussion indicates that LIC's as a whole, as well as
many of the most food insecure African countries, are increas-
ingly dependent on the world economy. They are therefore
increasingly exposed to the risks assocciated with the variable
exchange rates, interest rates, and commodity prices of that
economy. Effective management of these riska is one of the
factors that will determine the future course of these countries’
economi¢ health. The next section gives a brief overview of

available risk management tools.

2.2, vaj e Price Ri M ement Too

Futures markets are not the only risk management tools
available to an exporting or importing country. Other tools
include forward contracting, compensatory finance, and option
markets, International Commodity Agreements have been pursued in
Part to stabilize export earnings of LIC's. Export diversifica-
tion and import substitution are strategies that some countries
have used to moderate the impact of variable world commodity
prices. A well managed import/export operation will choose among
these tools as appropriate, and may or may not make use of
futures markets. This section will briefly discuss the INMF
Compensatory Financing Facility, forward contracting, option

markets, and futures markets.

2.2.1, Compensatory Finance
There are currently two compensatory finance schemes in
existence: the International Monetary Fund's Compansatory Financ-

ing Facility, and the European Community's STABEX scheme. Each

14 -




represents a different approach to the problem of export earnings
instability.

In 1963 the International Monetary Fund created its Compens-
atory Financing Facility (CFF) to aid LICs in dealing with un-
stable export revenues, In 1981, the CFF was amended to include
imports. As currently organized, the facility allows any of the
137 member countries to borrow at below markat interest rates to
cover temporary shortfalls in net exports, provided the short-
falls were largely beyond the control of the borrowing govern-

ment. Net export shortfall is calculated as:
( TREND EXPORTS-ACTUAL EXPORTS) + (ACTUAL IMPORTS-TREND IMPORTS)

From 1978 to 1983, drawings from the CFF rose from SDR 322
million to SDR 3.7 billion, before falling to SDR 1.2 billion in
beth 1984 and 1985, Since the facility was amended in 1981 to
include shortfalls due to import costs, only SDR 962 million have
been_drawn specifically due to excess imports, with SDR u4é64
million coming in 1985 alone. The rest of the drawings have been
due to export shortfalls.

A World Bank study (Huddleston, et.al., 1984) concluded that
such a facility would increase average food consumption stability
by between 55% and 85%, depending on a country's internal polij-
cies. It would also significantly decrease the Probability of
consumption falling below 95% of trend, though the size of this
decrease again depends on internal policies.

Te borrow from the CFF, a country must demonstrate an over-
all balance of payments problem. If export shortfalls from one

crop are offset by increased revenues from ancther. the country

15




may not borrow. This is not the case with the European
Community's STABEX scheme. Under this scheme, any of the EC's 66
African, Caribbean, and Pacifiec (ACP) states can borrow to cover
export shortfalls from individual crops. Excess exports from one
crop do not offset shortfalls from another.

The scheme has strong grant elements. All loans are
interest free, and the least developed countries pay back
nothing. Repayment may be waived for any country if exports
remain depressed for a long period. During the pericd 1975-1682,
STABEX transferred $800 million to 44 ACP countries. Between 28%

and 53% of all claims were rejected during any one year.

2.2.2, Option Markets

An option is a "unilateral contract which gives the buyer
the right to buy or sell a specified quantity of a commodity at a
specific price within a specified period of time, regardless of
the markef price of the commodity” (CFTC, 14985). While a futures
contract locks in a specific price or margin which may end up
higher or lower than what could have been obtained in the casnh
market (see below), an option contract is more flexible. It
establishes only a minimum price for a seller, or maximum Price
for a buyer, leaving each the opportunity to capitalize on favor-
able market moves by not exercising the option.

Options are traded on the same exchanges as are futures
contracts. Since beginning with four contracts in 1982 (1 each
for sugar and T-bonds, and two for gold), the number of contracts
has grown to 2%, Included are sugar, soybeans, cotton, wheat,

corn, T-bonds, T-notes, three month eurcdollars, Deutschmarks,

16




Swiss Francs, and British pPounds. The trading volume and number
of commodities, currencies, and financial instruments covered by

options is likely to continue to grow in the future.

2.2.3. Forward Contracting

A forward contract is a bilateral agreement to deliver (or
accept delivery of) a specified quantity of a good at a specified
future time and location, at an agreed upon price. The price is
usually specified as a certain Premium over a gspecific futures
contract price. Thias price may be that prevailing at the time of
the agreement for the contract expiring near the time of
delivery. For example, a forward contract signed in May for
December delivery would likely use the current price of the
futures contract which eXpires in December. In this case the
price level is fixed at the time of the agreement, Alternative-
ly, the parties might use the Price prevailing at the time of
delivery for a specific futures contract. In this case, the
forward contract would specify that the price to which the
Premium will be added will be that pPrevailing at delivery in
December for the December futures contract. Here, only the
premium is established at the time of the agreement, and some
uncertainty aé to final price level remains.

Forward contracting has been practiced for many years. Its
utilization requires less technical expertise than does that of
futures or option markets, and in part for this reason it is
probably the most common contracting method for most LIC imporg-
ers and exporters. Forward contracts do have weaknesses, however,

First, neither party puts down money at the time of agreement to

17




assure that they will honor the contract. IF the contract has s
fixed price, there will therefore be an incentive for one party
to default if the price moves against him between agreement and
delivery. Second, forward contracts are not standardized, and
therefore cannot be traded. A trader who enters into a contract
and decides later that she does not need (or cannot supply) the
commodity, must either honor the contract or default. Despite
these problems, active forward markets exist for foreign ex-
change, internationally traded commodities (agricultural and non-

agricultural), and freight rates.

2.2. 4%, Futurea Markets

Futures contracts are essentially standardized forward con-
tracts, Being standardized, they can be more easily traded, and
therefore form a more liquid market? than do forward contracts.

Viewed from the perspective of a low income importing or
exXporting country (or a firm within such a country), futures
markets provide a means of "locking in" a current price for a
future cash transaction, thereby reducing the uncertainty
associated with that transaction. These markets offer a form of
price insurance, and can facilitate the day-to-day operations and
short to medium term planning activities of the organization that
uses them effectively.

Organized futures markets in the U. 5. first emerged for corn

in the mid-1800's in Chicago, and were largely confined to agri-

2 Loosely, a liquid market is one in which a seller ({buyer) can,
at any time, quickly and inexpensively find a buyer (seller) with
whem to transact. Market liquidity encourages and is in turn
increased by large trading volume,

18




cultural commodities until the 1970's. With the worldwide econ-
omic instability that erupted in that decade, the number and
types of futures markets increased dramatically. Markets for
livestock products, industrial materials, metals, financial
instruments, and currencies suddenly emerged and thrived. Of the
approximately 185 futures contracts designated to trade in 1984,
148 were developed since 1970. There is no doubt that the
climate of worldwide economic uncertainty contributed strongly to
the initial development and continued success of these new

contracts,

2.2.4.1, Afgrjcyltural Commodjty Futures: The agricultural com-

modities most heavily traded on U. 5. futures markets in 1985, by
number of contracts traded, were soybeans, corn, wheat, soybean
0il, soybean meal, and sugar, in that order. Other agricultural
commodities of interest to LIC's which were traded in 1985
include coffee, cocoa, cotton, and rice, though the last market
was quite small, The various U.S. exchanges on which these
commodities are traded, contract 8izes, and number of contracts
traded in FY 1985 are shown in Table 2-2. The number of grain
and oilseed contracts traded more than doubled between 1977 and
1981, remained fairly steady between 1982 and 1984, and fell

sharply in 1985,

2.2.4,2 Currency Futupes: Currency futures markets began to

emerge in 1972, following the break-up of the Bretton Woods
system. While a highly liquid forward market had existed for

over a century, the currency

19




Table 2-2, U. S. Futures Exchanges and Selected Agricultural

Commodities for Which They Have Contracts

Futures Commodity Contract No. of Contracts
Exchange Size Traded, 19085
Chicago Corn 5,000 bu 6,503, 220
Board of Rheat 5,000 bu 2,176, 635
Trade( CBOT) Soybeans 5,000 bu 7,215,779

Soy oil 60, 000 1bs 3,595,503
Soy. meal 100 tons 3,265,961
MidAmerica Corn 1, 000 bu 479, 380
Commodity Wheat 1, 000 bu 378, 285
Exchange Soybeans 1,000 bu 796,981
Kansas City ¥heat 5, 000 bu 776,900
Board of
Trade
Minneapolis Wheat 5,000 bu 309, 858
Grain Exch.
New York Cotton No. 2 50, 000 1bs 676, 3u1
Cotton Exch,
& Assoc.
Coffee, Sugar, Coffee "C* 37,500 1bs 516, 436
and Cocoa Exch. Sugar No, 11 112, 000 1lbs 2,853,647
Cocoa 10 MT 828, 811
Chicago Rice Rice, Milled 120, 000 1bs 0
% Cotton Rice, Rough 200, 000 1hbs 76
Exchange Cotton 50,000 1lbs 1, 706
Source: Commodity Futures Trading Commission, Annual Report

1985
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futures contracts prospered under the new economic conditions.
Their primary advantage over the forward market is that they
provide small customers with access to currency markets under
highly competitive conditions (Brown and Geisst, 1983). LICs are
somewhat limited in their use of these markets in that their
currencies are generally not convertible, meaning that they can-
not be traded in foreign exchange markets. These countries must
first earn convertible foreign exchange through exports or
receive it as aid, and can then trade these convertible reserves
on futures exchanges. See Appendix A for a more detailed explan-
ation of exchange rate arrangements.

Table 2-3 shows the currencies traded, the U.S. exchanges on
which they are traded, and the number of contracts traded in FY
1985, The number of currency contracts traded has increased over

42 times since 1977, from under 400, 000 that year to over

16,000,000 in 1985,

2.2.4.3 Interest Rate Futures: Financial instrument futures

began to emerge in 1975, following the interest rate Jump in 1973
and 1974, Unlike the currency market, no financial instrument
forward market existed when the futures market in these instru-
ments began. Possibly as a result of this, their growth has been
even more spectacular than that of currency futures. Between
1977 and 1985 the number of contracts traded per year increased
almost 120 times, to over 70,000, 0040, There are a large number
of financial futures, but by far the most popular are the Inter-
national Monetary Market's 90 day treasury bill and the Chicago

Board of Trade's 20 year
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Table 2-3. U.S. Futures Exchangesz and International Currencies
for Which They Have Contracts

Futures Currency Contract No. of Contracts
Exchange Size Traded, 1985
International British Pound 25, 000 2,616, 483
Monetary Can. Dollar 100, 000 432,472
Market Deutsche Mark 125, 000 6,530, 280
French Franc 250, 000 10, 834
Japanese Yen 12,500, 000 1, 964,597
Mexican Peso 1,000, 000 13, 551
Swiss Franc 125, 000 4,551, 347
MidAmerica British Pound 12,500 20, 188
Commodity Swiss Franc 62,500 112,529
Exchange Deutsch Mark 62,500 91, 353
Japanese Yen 6,250, 000 30,124
Can. Dollar 50, 000 3,692
Source: Commodity Futures Trading Commission, Annual Report
1985
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Table 2-4. Futures Exchanges and Selected Financial Instruments
for Which They Have Contracts

Futures Instrument Contract Maturity No, of Contracts

Exchange Size Traded, 1985
Chiec. Board U.S. T-bond $100, 000 20 yr 36,697, 688
of Trade U.8. T-notes $100, 000 6.5-10 yr 2,501, 942
(CBOT)
Int'l U.s. T-bill $1,000,000 90 day 2,657,319
Monetary Eurodollar $1, 000, 000 3 mth 8,211, 904
Market

Scurce: CFTC, Annual Report 1985
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treasury bond. Table 2-4 presents information on selected

financial futures.

2.2.4. 4, e 14 cti mod j a t

In buying or selling in international commodity markets, a LIc
trader 1is concerned about two prices. One is the price of the
convertible currency earned (or paid) in terms of other convert-
ible currencies. This is important, for example, for a firm that
has earned French francs through exports, and needs U.S. dollars
to import grain, The second price of concern is the domestic
currency price of whatever is traded, For example, the trader
buying grain with U, 5. dollars (which were purchased with French
francs) must make a profit in the domestic market, and must
therefore know the domestic currency cost of the grain. Exchange
rate movements can often be more important than U.S. dollar price
movements in determining these two ©prices,. Ignoring these
foreign exchange movements would be a serious mistake for any LIC
trader.

For example, Senegal earns French francs from exports to
that country, and periodically imports U.S. corn. Assume it is
1983, and Senegal decides in August to import 300,000 bu for
shipment jin January. Among the buying agency's options are: 1)
do nothing now, and buy in the cash market in late December; 2)
use futures markets to loeck-in a corn price now, 3) use futures
markets to lock-in a French franc/U.S. dollar exchange rate now,
and 4) use futures markets to lock-in both prices now. The
choice depends in part on the direction that the agency expects

each market to move between now and late December, but also on
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the deg&ree of uncertainty it is willing to accept. The relevant
prices and resulting import costs of each strategy are shown in
Table 2-5.°*

Trading French francs on the futures market reduced the
price by FFO0,91, while trading corn reduced it by only FFO0.17.
Trading both resulted in a combined savings of FF1.08.

Of course, there is no guarantee that futures trading will
reduce the import price. Table 2-6 shows a commodity/foreign
exchange hedge which resulted in higher a higher price. The
trader in this example hedged corn and French francs in May,
1978, using that year's September contracts. Over the long run,
hedging will likely have an insignificant effect on price, with
some trades reducing it and others increasing it. The idea of
hedging is not to necessarily obtain better prices, but to reduce
uncertainty and help the manager obtain an overall business

profit.

2. 3. Limitations of Futures Markets

While futures markets can be effective risk management tools
under appropriate conditions, there are certain things they can-
not be expected to do. While these issues will be discussed in

more detail later in the paper, they deserve mention from the

outset.

‘4 The mechanics of these trades, and the manner in which they
establish the above prices, will be illustrated in the next
chapter.
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Table 2-5. Impact of Foreign Exchange & Commodity Price Movements
on Import Costs: Decreased Cosat
Strategy
Buy only UUse Futures Use futures Use futures
in the to lock in to lock in £o lock in

cash market
(no futures

only the
corn price

only the FF
Price

both the
corn and

trading) FF prices

Sources: Corn prices from Chicago Board of Trade Yearbook, 1983
Foreign exchange futures prices from International Monetary
Market Yearbook, 1983.

Table 2-6. Impact of Foreign Exchange & Commodity Price Movemants
on Import Costs: Increased Cost

Strategy
Buy only Use futures Use futures Use futures
in the to lock in to lock in to lock in
cazsh market ocnly the only the FF both the
{(no futures corn price price corn and
trading) FF prices
COST(FF) 9.19/bu 10, 64/bu 9.090/bu 11. 45/bu

Sources: Corn prices from Chicago Board of Trade Yearbook, 1978.
Foreign exchange futures prices from International Monetary
Market Yearbook, 1978.
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First, futures markets cannot, except under special circum-
stances, protect against long term (5 years or more) adverse
price trends. Futures prices are in many respects informed
estimates of future cash prices. As such, they are affected by
the same supply and demand conditions which determine cash
prices, In addition, arbitrage® ensures that futures prices and
cash prices in the vicinity of the futures exchange converge at
contract expiration. As a result, year-to-year futures prices
move with cash prices, largely eliminating the possibility of

uging futures markets to avoid adverse trends in cash markets. *

> Arbitrage is the process of simultaneously buying an asset in
one market and selling it in another, with the objective of
profiting from price differences between the two markets. For
example, if Chicago cash corn prices in December are above the
CBOT December corn contract price, traders holding stocks of corn
could sell them, buy an equal volume of corn in December futures
contracts, and accept delivery on the contracts when they expire.
The trader has the ¢orn she needs, and has earned a profit by
arbitraging the two markets. If enough traders do this, cash corn
prices will be driven down, and the December corn futures pPrice
will rise, until the two prices are aqual and no further profit

opportunities exist. Note that it is the ability to deliver and
accept delivery on a futures contract that makes arbitrage
possible. In turn, arbitrage performs the important economic

function of eliminating price differences between comparable
commodities.

® An importer (exporter) could use futures to modify the impact
of long term price rises (declines) if these prices rose (fell)
consistently over the entire period in question (e.g. , if each
month's or week's averagfe price exceeded the previous period's
average price), The importer (exporter} would buy (sell) futures
a few months before the cash transaction, then sell (buy) at a
higher (lower) price when making the e¢ash transaction. An
importer's costs would be decreased below what they would have
been, while an exporter's revenue will have increased. However,
such consiatent price trends over 5 or more years are almost non-
exigtent. Figure 2-2 and Figure 2-5 demonstrate this for monthly
T-bill rates and yearly wheat and corn prices. Anyone trading
wheat or corn between 1973 and 1984 would have made a lot of
money in sSome years and lost a lot in others, with a 1largely
neutral effect on average price. Finally, even 1f such consis-
tent trends could be found, futures trading would modify rather
than eliminate the effects of adverse trends.

26




Second, while some authors suggest otherwise, most studies
indicate that futures markets will likely not protect against
year-to-year price variability. The fundamental reason is
identical to that given above: futures prices are reflections of
expected cash prices, and move with those prices. In general,
futures prices are no more nor less variable than cash prices on
a year-to-year basis, so that futures trading can be expected to
have a neutral effect on year-to-year price variability.

Third, futures trading does not guarantee better or less
variable prices even in the short run. In general, the expected
profit from futures trading is zero, and the profit for a given
trade may be positive 6r negative,. This highlights the import-
ance of sound market analysis and quick response to moves in the
market, issues which will be discussed in more detail inm a later
chapter.

Short run price variability may be most usefully viewed as
deviations from some subjectively determined expected price. It
is precisely this variability that futures markets are designed
to reduce. However, they will do so only to the extent that cash
and futures prices move in predictable ways relative to each
other. If the basis - the difference between the cash and rele-
vant futures prices at a point in time - is less predictable than
is the cash price itself, futures trading may increase rather
than decrease deviations from expected prices. The analysis in
Chapter Six provides some Zuidance as to how unpredictable the

basis can be before hedging becomes inadvisable.
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Finally, the level of direct futures market trading approp-
riate for a Ziven country depends on a number of factors. Import
or export guantity uncertainty reduces the effectiveness of
hedging. Basis unpredictability also reduces its effectiveness.
The combination of these two may eliminate futures markets as
practical risk management tools for some countries ( See Chapter
Six). Futures contract specifications, such as variety,
quality, delivery &/or settlement provisions, and margin require-
ments affect the desirability of the contract for specifiec
traders, Finally, the analytical capability and institutional
characteristics of the buying agency play important roles,

These limitations must be understood by anyone considering
using futures markets as risk management tools. The first three
are general, and apply to anyone trading in futures. However,
basis and quantity predictability, suitability of contract speci-
fications, and the analytical capacity and institutional charac-
teristics of the buying agency must be analyzed on a country-by-
country basis, The result is that for some countries, futures
trading could be a very valuable activity, while for others it
might be inadvisable.’ The decision in each case should be a
matter of informed judgement. In the chapters that follow, these
critical issues will be discussed in detail. The hope 1is that
this paper will provide some of the understanding necessary to
begin making these informed judgements.

Even those countries for whom direct fuftures trading might be
inadvisable would henefit from greater familiarity with futures
markets. The informational benefits to be derived from this
familiarity are discussed in Chapter Three.

28




CHAPTER THREE

FUTURES MARKETS: INSTITUTIONAL FEATURES, TRADING MECHANICS,

AND MAREKET THEORY

3.7 lIntroduction

Futures markets are widely used as risk management tools
among a variety of U.S. and international firms, Major grain
companies’' export and import prices are based on commodity
futures pricas. For a LIC to deal on an informed basis with
these companies, and to use futures markets effectively itself,
requires a thorough understanding of the institutional features,
trading mechanics, and theory of futures markets. This chapter

will discuss the most pertinent elements of each. !

3.2 Institutional Features

Futures contract trading is centralized on exchanges, which
are regulated in the U.S. by the Commedity Futures Trading
Commission (CFTC). All contracts are standardized, specifying
delivery months, trading units, daily price movement limits,
position 1limits (the maximum number of open contracts a single
trader can hold at one time), quality, and delivery specifica-
tions. Only prices are not specified, being established by open
outcry at the exchange. These institutional features make futures
markets highly liquid and largely eliminate the exercise of
market power, thus approximating the theoretical ideal of perfect

competition (Horking, 1962). As a result, futures markets are
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The theory section will be confined to commodity futures
markets, not touching on foreign exchange and interest rate
futures,
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excellent price discovery mechanisms, and futures quotations
serve as raeference prices for virtually all internationally
trader wheat and maize. The Chicago Board of Trade (CBOT)
soybean contract is shown in Figure 3-1. See Appendix D for the
specifications for other agricultural commodity and currency
contracts,

The contract standardization which makes futures markets
excellent price discovery mechanisms at the same time makes them
inconvenient mechanisms for transfering ownership. This becomes
clear when one examiﬁes the CBOT's soybean contract. First, the
contract limits when one can take or make delivery. For example,
one could not use the contract to take or make delivery on soy-
beans in October. Second, trading is done in units of 5,000
bushels. One could not use the contract to buy or sell, say,
43,000 bushels of soybeans. While this is not a serious limita-
tion, it is one which cash and forward markets generally do not
have. Finally, and most important, one must take or make
delivery in warehouses located in Chicago and accepted by the
Exchange. This would be inconvenient for most U.S. traders
locataed outside of Chicago, and is largely impossible for LIC
traders.

It is primarily due to this delivery specification that fewer
than 1% of all futures transactions result in delivery of the
commodity. Instead, the contracts are either rolled forward
(replaced with a later delivery contract) prior to expiration, or

offset with an equal and opposite transaction at the time the
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Figure 3-1.
Contract,

Summary Specifications for the Soybean Futures
Chicago Board of Trade

S ————— PP e T e e Rt i e et

Delivery Months

Trading Unit

Price quotations and
minimum fluctuation

Daily Price movement
limits

Position limits

Par delivery grade

Parmitted substitutions
on delivery

Delivery

Trading hours

November,
and August

September,
May, dJuly,

5,000 bushels

January,

March,

Quoted in cents and gquarters of a cent

per bushel,

with a minimum fluctuation

of 9/4 cent per bu (%12, 50/contract)

30 cents per bushel

3 million bu (CFTC limit)

in any one

futureor in all Ffutures combined

No. 2 Yellow soybeans

At a 3 cent premium:
soybeans

At a 3 cent discount:
Soyhbeans ( max.

By registered warehouse
by warehousemen against
Chicago warehouses that
declared regular by the

9: 30 a.m.

No.

1 Yellow

No. 3 Yellow
14. 5% moisture)

receipts issued
stocks in

have been
Exchange

to 1:15 p.m. Central Time
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Commodjty Trading Manhual, P.
the Board of Trade of the City of Chicago.

is mean to be representative;

31

458 and Rules and Regularions of
The information here

it is all subject to change.




commodity is obtained in the cash market.? Traders use futures
markets to establish prices or margins, not transfer ownership.
The futures clearinghouse plays the central role of third
party to all trades. ;Participants buy and sell standardized
contracts with the clearinghouse rather than with other partici-
pants.* Such an arrangement reduces transaction cogts and
increases market liquidity, since participants can enter and exit
the market without searching for others willing to take positions
opposite their’s. A8 official third party, the clearinghouse is
also responsible for resolving any conflicts between floor
traders. If traders differ on the reported terms of & transac-

tion, the clearinghouse must resolve them prior to market opening

e e e R e

3 An example of rolling forward would be purchasing the March
maize contract in, say, January, selling it just prior to expir-
ation, and buying the May contract. The trader has rolled her
March commitment forward to May. An example of an

offsetting transaction will be given later in this chapter.

* The actual process is a bit more complicated, but the
statement is essentially &rue. wparticipant™ in this context
refers to individual farmers, millers, importers, and others
using the futures market through brokers. These brokers employ
“floor traders", who engage in transactions through open outery
on the floor of the exchange. Brokerage firms pay large fees to
"buy a seat" on the exchange, i.e. place a trader on the floor,
These traders buy and sell huge volumes with other traders, not
with the exchange. Assuming their is no disagreement on the
terms of each trade, the clearinghouse then becomes third party
to the trade. This allows traders to get out of, say, a purchase
commitment by later selling an equal number of contracts to any
trader rather than to the trader from which they initially
bought. In a sense, then, the traders are buying from and
selling to the clearinghouse, not other traders. In addition,
each trade by a floor trader is composed of many smaller trades
by individual participants. For example, a brokerage firm may
have receivad 4,000 buy orders form its clients around the
country, totaling 400,000 contracts, It then orders its floor
trader to buy 400,000 contracts, which he does in one transac-
tion, Each participant in this transaction has purchased shares
from the clearinghouse, not from some other participant selling
an equal number of contracts at the same time.
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the next day. Market openings can and have been delayed when too
many disputes were left unresolved.

To enter a transaction, all traders must deposit a specified
amount of money to guarantee their commitment to the terms of the
contract. This money is called an initial margin, and is a small
proportion of the total value of the contract. For example, the
$1,500 initial margin on a soybean contract amounts to 6% of the
contract value if soybeans trade at $5.00 (1500/0(5000 * 51 = .06}

A contract is called "open" between the time it is purchased
{sold) and either offset with a sale (purchase) or settled
through delivery. While a contract is open, price movements
affect its value, These changes in value are added to the margin
each day, in a process called "marking to the market." For
example, if the price of soyheans rises 5 cents, $250 per
contract (.05*5000) is added to the accounts of all buyers and
subtracted from the accounts of all sellers. If a trader's
account fallis below a specified level, additional money, called
maintenance margin, must be deposited. While initial margins are
small, a trader with a large and consistently losing position may
have to tie up significant volumes of cash to maintain the
margin.

Margins and marking to the market practically eliminate the
risk of contract default. These characteristics combine with the
contracts' high liquidity and standardization to make them the

focal point of price formation in all grain markets.
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3.3 Irading Mechanics

This section is organized arcund two sets of examples. Each
set contains separate examples for commodity and foreign exchange
futures trades. The first set is used to iliustrate the basic
mechanics of futures trading. The next highlights the impact of
the basis - thq arithmetic difference between a given cash price
and 4 given futures price - on the success of a trade. Finally,
the understanding obtained from these examples will be used to
analyze the combined commodity/foreign exchange trades shown in
Tablea 2-5 and 2-6, The examples ignore brokerage costs and
interest on margins.

The mechanics of futures trading involve nothing more than 1)
taking a position in the futures market by either buying or
selling a futures contract, and 2) offsetting that position with
an equal and opposite transaction anytime prior to contract
expiration. For a hedger - loosely, someone using the market for
risk management rather than profit? - an equal and opposite cash
market commitment coincides with each futures transaction,®
This commitment may be a current cash market transaction, or a
current commitment to a later cash transaction, and will be
explained in more detail in the examples below.

For a hedger, the purpose of the futures transaction is to
lock in a desirable or acceptable return prior to the final cash

————— o ek b Em W A

3 The meaning of hedging will be discussed in more detail in the
next section,

¢ Hhile the cash commitment must always be opposite that of the

futures commitment, it actually need not be equal. Strategies in
which the futures position is some positive fraction of the
expected cash position are illustrated in Chapter 6. For

now, however, the assumption of equal and opposite positions will
be used to simplify the discussion.
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transaction. Table 3-1 shows a simple example of an importer
using the corn futures market to establish a price for corn prior
to purchasing in the cash market. Aesume it is November 15, and
the importer wants to obtain 100,000 bushels of corn on July 15,
In July, this corn will be purchased in the international market,
then sold in the domestic market, On November 15, then, the
importer has a current commitment to a later cash market
transaction, that being to sell 100,000 bu of corn on the
d&mestie market on July 15, She therefore takes an egual and
opposite position in the futures market, buying 20 July corn
contracts (20 contracts * 5,000 bu/contract = 100,000 bu}.’ This
is a price she considers low enough to leave an acceptable profit
margin. When July arrives and the importer wishes to purchase
the corn on the international market, she sells the twenty
futures contracta she bought in November, thereby offsetting her
futures position. At the same time, she purchases 100, 000 bu of
corn in the international cash market. The price of $2.70/bu
established by thése transactions is calculated as the cash price
paid on July 15 plus {(minus) any losses (gains) in the futures
market.

Note that the futures price fell between the time that the
importer purchased in the futures market and the time that she

sold. A8 a result, she lost money in the futures market, and

- e e -

7 She could use a different month's contract if she considered
doing so more advantageous. Most commonly, however, one uses a
contract which expires as close as possible to the time one
desires the commodity. A major reason for this is that the basis
tends to become more predictable as contract expiration nears.
The importance of a predictable basis will be discussed in the
next section.
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Table 3-1, A Simple Import Hedge, Prices Fall

Date Cash Commitments Futures Transactions
Nov. 15 Sell 100, 000 bu Buy 20 July contracts
in domestic mkt at $2.79/bu
in July
July 15 Buy 100, 000 bu Sell 20 July contracts
corn at $2.2%/bu at $2.25/bu
Price = Cash price + (futures buy price - futures sell price)

= $2.25/bu + ($2.70/bu - $2.25/bu
= $2.25/bu + $0.45
= $2,70/bu

Table 3-2. A Simple Import Hedge, Prices Rise

Date Cash Commitments Futures Transactions
Nov. 15 Sell 100, 000 bu Buy 20 July contracts
in domestic mkt at $2.70/bu
in July
July 15 Buy 100, 000 bu Sell 20 July contracts
corn at $2.90/bu at $2.90/bu
Price Cash price + (futures buy price - futures sell price)

= $2.90/bu + ($2.70/bu - $2.90/bu)
= $2.90/bu - $0.20
= $2.70/bu
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paid a higher price than she would have had she simply waited
until July and purchased in the cash market. However, the price
could as easily have risen.® 1In that case she would have made
money in the futures market and thereby reduced her price below
what she would have obtained by not transacting in the futures
market. This scenario is illustrated in Table 3-2.

in both scenarios, the importer received the price she
initially transacted at in the futures market ($2.70/bu), despite
the opposite movements in futures prices following the initial
transaction.

Tables 3-3 and 3-8 illustrate identical scenarios, this time
for an exporter. Assume again that it is November 15, and the
exporter has contracted with domestic producers to purchase
100, 000 bu of corn on July 15. He intends to then sell this corn
on the international market., Thus, in November, the exporter has
a current commitment to a later cash market transaction, that
being to purchase 100,000 bu of corn on the domestic market in
July. He therefore takes an oppoesite position in the futures
market, selling 20 July contracts at $2.70/bu. As in the
importer example, the trader expects this price to leave an
acceptable profit margin. When July arrives, he offsets
that position by buying the contracts back, and having obtained
the corn in the domestic market, sells it on the international

market. Table 3-3 shows prices falling, while in Table 3-4
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8 The efficient market hypothesis states that the gain from a
transaction in an efficient futures market is symmetrically
distributed around zero, so that in the leong run, any profits
will be offset by equal losses. This hypothesis will be
discussaed in more detail later in this section.
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prices rise. Again, the exporter obtains the price at which he
first transacted in the futures market. The price is calculated
similarly to that in the importing examples, except that losses
(gains) in the futures market are subtracted (added) to the cash
price rather than added (subtracted). In the case where prices
fall, this price is above what he would have obtained by trans-
acting only in the cash market, while the opposite holds true for
the case in which prices rise.

In all four examples above, the trader did not take a cash
position in November. Instead, he made only a commitment to a
later cash transaction, This is characteristic of a type of
hedging called anticipatory hedging, which is the type most
likely to be practiced by LIC importeras and exporters. Anticipa-
tory hedging, along with other types, will be discussed in
section 3. 4. 3.

The basic principles of foreign exchange hedging are
identical to those of commodity hedging. Each futures transac-
tion must be matched by an eqgual and opposite cash market commit-
ment. In foreign exchange hedging, however, this “"commitment” is
more likely to be an actual cash transaction rather than simply a
commitment to a later transaction.

Tables 3-5 and 3-6 illustrate simple foreign exchange hedges
for an importer who has French francs and needs U. 3. dollars.
Assume again that it is November 15, and the importer wants to
obtain corn on the international market around June 15 and
quickly s8ell it in the domestic market. She must pay for this
corn with U. 5. dollars. She has earned French francs from ex-

ports to France, or possibly obtained them from the Central Bank.
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Table 3-3. A Simple Export Hedge, Prices Fall
Date Cash Commitments Futures Transactions
Nov. 15 Buy 100,000 bu Sell 20 July contracts
in domestic mkt at $2.70/bu
in July
July 15 Sell 100,000 bu Buy 20 July contracts
in international at $2.25
mkt at $2.25/bu
Price = Cash price - (futures buy price - futures sell price)
= $2.25/bu - ($2.25/bu - $2.70/bu)
= $2.25/bu + $0. 45
= $2.70/bu
Table 3-4. A Simple Export Hedge, Prices Rise
Date Cash Commitments Futures Transactions
Nov. 15 Buy 100,000 bu Sell 20 July contracts
in domestic mkt at $2.70/bu
in July
July 15 Sell 100, 000 bu Buy 20 July contracts
in internationl at $2.90
mkt at $2.90/bu
Price = Cash price - {futures buy price - futures sell pricae)
= $2.90/bu - ($2.90/bu - $2.70/bw
= $2.90/bu - $0.20
= $2.70/bu
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In either case, she can be viewed as having bought francs (which
she will later sell to obtain dollars). Consequently, she takes
an oppesite position in the futures market, selling June French
franc futures. On June 15, she offsets her futures position by
purchasing francs, and at the same time s8ells her francs in
exchange for the dollars to be used to purchase corn, Table 3-5
shows a case where pricesa fall, while in Table 3-& price rise.
In each commodity and foreign exchange hedge above, the
trader obtained a price equal to that at which he first trans-
acted in the futures market. This is not usually the case in
real world trades, It happened in the above examples because
cash and futures pricea were assumed to completely converge at
contract expiration. In other words, on July 15 (June 15 for the
foreign exchange hedges) the hasis was equal to zero in each

trade. For example, in Table 3-6,

Basissune 13 = {(Cash Price)sune 135 - (Futures Price)sune 1
= $0.126/FF - $0.126/FF
= $0, 00/FF

Tables 3-7 and 3-8 below replicate Tables 3-1 and 3-5 above,
with one difference: the basis remains positive rather than going
to zero at the time the futures commitment is offset.

In Table 3-7, the basis on July 15 is $2,35-8$2.25 = $0.10,
and the price paid for corn is $2. 80, This compares with a basis
of zero, and a price of $2.70 in Table 3-1. 1In Table 3-8, the
basis on July 15 is $0.120 - $0.118 = $0.002, and the price
obtained for francas is $0. 124, This compares with a basis of
2ero and price of $0.1722 in Table 3-5. It is evident from these

examples that the price obtained on a hedged commodity can be
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Table 3-5. A Simple Poreign Exchange Hedge, Prices Fall
Date Cash Commitments Futures Transactions
Rov, 15 Earn FF through Sell July FF contracts
exports, or buy at $.122/FF (FFB.197/$)
from Central Bank
July 15 Sell FF on foreign Buy July FF contracts
exchange market at $.118/FF (FF8.475/%)
at $.118/FF
(FPB. 475/%)
Price = Cash price - (futures buy price - futures sell price)
= $.118/FF - ($.118/FF - $.122/PF)
= $.118/FF + $0.004
= $,122/bu
= FF8.197/%
Table 3-6. A Simple Foreign Exchange Hedge, Prices Rise
Date Cash Commitments Futures Transactions
Hov. 1% Earn FF through S3ell July FF contracts
exports, or buy at $.122/FF (FF8.197/%)
from Central Bank
July 15 Sell FF on foreign Buy Jduly FP contracts
exchange market at $.126/FF (FFT7.937/%)
at $.126/FF
(FF7.937/%)
Price = Cash price - (futures buy price - futures sell price)
= §.126/FPF - ($.126/FF ~ $.122/FP)
= $. 126/FPF - $0. 004
= $.122/bu
= FPFB.197/3%
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Table 3-7. An Import Hedge With Non-Zero Basisa

Date Cash Commitments Futures Transactions
Nov., 15 Sell 100, 000 bu Buy 20 July contracts
in domestic mkt at $2.70/bu
in July
July 15 Buy 100, 000 bu Sell 20 July contracts
corn at $2.35/bu at $2.25/bu
Price = Cash price + (futures buy price - futures sell price)

= $2.35/bu + ($2.70/bu - $2.25/bu)
= $2.35/bu + $0. 45
= $2.80/bu

Table 3-8. A Poreign Exchange Hedge With Non-Zero Basis

Date Cash Commitments Futures Transactions

Nev. 1% Earn FF through Sell July FF contracts
exports, or buy at $. 122/FF (FF8.197/$)
from Central Bank

July 15 Sell FF on foreign Buy July FF contracts
exchange market at $.118/FF (FFB. 475/%$)
at $.120/FF
(FF8.333/%)

Price Cash price - (futures buy price - futures sell price)

$.120/FF - ($.118/FF - $.122/FF)
$.120/FF + $0.004

$.124/bu

FFB.065/%

_.——.——_.——_—_._—_——_.--_.._—____.-_..._—_._———--—..._—__.——_..._—_——_—_-._..........___——_-.-._.-—-
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calculated as:

(1) Price = (Futures Price):. + BasiSt¢+s ,
where t = time when futures position is assumed {Nov, 15 aboval, and
t+1 = time when futures position is offset (July 15)
It should also be evident that at time t, the basis at time
t+1 is not known. One must predict it. At time t, then, the
price the trader expects to obtain at time t+1 is composed of one
known value (the futures Price at time t) and one unknown value

(the basis at time t+1) for which one must form an expectation:

(2) E(PYr+1 = (Futures Price): + E(Basis)¢.q
For a trader who chooses not to hedge and transacts only in
the cash market, the expected price is composed of one unknown

value:

(3) E{P)t+y = E(Cash Price)i.:
It therefore becomes clear that hedging will reduce price
uncertainty only to the extent that the basis is more predictable

than cash price levels. For U.3. traders, the basis generally is

more predictable, and hedging is therefore an effective risk
management tool. For LIC traders, the basis may or may not be
more predictable, and the effectiveness of futures trading is
less certain. The importance and determinants of the basis for
LIC traders will be discussed more fully in section 3.4.1 and in
Chapter Five.

The understanding gained from the above examples can now be
used to analyze the combined commodity/foreign exchange hedges

first presented in Tables 2-5 and 2-6. The mechanics of these
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hedges are illustrated in Tables 3-9 and 3-10 below. Ag in the
initial examples above, the basis is assumed to be zero when
futures positions are offset in December.

In two different years, the Senegalese importing agency has
decided in August that it needs to purchase corn from the U S.
for shipment in January. It must pay for the corn with U. S.
dollars, and has recently earned French francs from peanut ex-
ports to France,. It is considering hedging these foreign
exchange holdings in addition to its expected corn purchase.
Among its options are 1) do nothing now and buy in the cash
market in late December; 2) hedge the corn purchase now by buying
futures; 3) hedge only foreign exchange; and 4) hedge both
foreign exchange and corn. The choice depends in part on the
direction that the agency expects each market to move between now
and late December, but more importantly, it depends on how
acceptable it finds the current price of the December Ffutures
contract, and on the degree of uncertainty the agency is willing
to accept.

In table 3-9, Senegal pays $3.37/bu of corn in the cash
market at an exhange rate of FF8.475/%, for a cost in francs of
28.56/bu. It makes this cash transaction whether it hedges in the
futures market or not. If it does hedge, this cash price is
adjusted for any gains or lousses from the hedge. By hedging
corn, Senegal reduces its price by FFO0.17 to FF28,. 39/bu. By
hedging foreign exchange rather than corn, Senegal reduces its
cost by FF0.93, to FF27.63/bu. By hedging both corn and foreign
exchange, Senegal combines the savings, reducing its cost by

FF1.10 to FF27. 46/bu,

by




A Commodity and Foreign Exchange Hedge Resulting in an

Import Price Lower Than That Obtained With Only Cash
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Table 3-9.
Transactions
Date
Corn
Cash Futures
Mkt Mkt
8/1 Commit Buy Dec.
to sell corn
corn in contract
domeatic at $3. 35
mkt in
January
12/19 Buy Sell Dec.
corn corn
at contract
$3.37 at $3.37
Sell FF
(buy $) at
$. 118/FF

(FF8.475/%)
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Corn & FF
Cash Futures
Mkt Mkt
Commit Buy Dec
to sell corn
corn in contract
dom. mkt at §3.35
in Jan.
and buy Sell Dec.
$ in FF contract
int'1l at $.122/FF
mkt in
Dec,
Buy Sell Dec.
corn corn
at contract
$3.37 $3.37/bu
Sell FF Buy Dec.
(buy $) at FP contract
$.118/FF at $.118/FF

(FF8. 575/ %)
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Futures Mkt
Gains (-)
and losses( +)

Hedges
FF
Cash Futures
Mkt Mkt
Commit Sell Dec.
to buy FF at
$ in $.122/FF
int'1 (FF8.197/%
mkt in
Dec.
Buy
corn
at
$3.37
Sell FF Buy Dec.
(buy $) at FF at
$.198/FF $.118/FF
{FF8. 475/%)
-FF.278/%

-%$.02/bu

-FF. 278/%

Corn: -$.02/bu
FF:
Prices =
Corn in §: $3. 35/bu
$ in FF: FF8.475/%
Corn in FF: FF28. 39/bu

Cash prices adjusted for futures market

$3.37/bu
FF8. 197/§%

FF27.63/bu

gains or losses

$3.35/bu
FF8.197/%

FF27.46/bu

Sources: Corn prices from Chicago Board of Trade Yearbook, 1983,
Foreign exchange prices from Internatinal Monetary Market Year-
book, 1983.
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As in the first set of examples above, hedging allows Senegal
to obtain the prices at which it first transacted in the futures
market, and this is due entirely to the convergence of cash and
futures prices in December.

Of course there is no guarantee that hedging will reduce
costs, as shown in Table 3-10. In this example, the importer
again locks-in the prices it first establishes in the futures
market, but these happen to be higher than what would have been
obtained by waiting and transacting only in the cash market. So
should the trade not have been made? Was it an "unsuccessful”
hedge? Quoting Hieronymus (1964), "... not if (the importer)
really understood what (it) intended to do." It made its
decision in August to buy at what it considered a desirable
price, and it obtained that price. A lower price could have been
obtained by waiting, but the importer did not know this in
August, By placing the hedge at that time, it established a
price that would meet its needs, and could then turn its
attention to other matters rather than worry about possible price
rises between August and December. From this perspective, a
hedge does not have to be profitable to be "successful." In
fact, Johnson (1985) states that a producer can under certain
circumatances rationally choose to hedge his production even if
he expects a loas on the futures transaction:

A bullish price outlook (meaning that one expects prices to
rigse) obviously leads to a buy recommendation to the specu-

lator ... But consider the farm producer whose objective is
to get a bank loan. Because he is a producer ... he is a
sell hedger ... A8 a sell hedger he stabilizes revenues at a
sufficient level to pay back a bank loan, enhancing his
credit worthiness. Even though the price outlook is
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Corn & FF
Cash Futures
Mkt Mkt
Commi. t Buy Dec
to sell corn
corn in contract
dom. mkt at $3.35
in Jan.
and buy Sall Dec.
$ in FF contract
int'1 at $.122/FF
mkt in
Dac.
Buy Sell Dec.
corn corn
at contract
$3.37 $3.37/bu
Sell FF Buy Dec.
(buy $) at FF contract
$. 118/FF at $.118/FF
(FF8. 475/%)
+$0. 33/bu

+FF. 332/%

gains or losses

$2.43/bu
FF4.71/%

FF11. 45/bu

Table 3-10. A Commodity and FPoreign Exchange Hedge Resulting in
an Import Price Higher Than That Obtained With Only
Cash Transactions
Date Hedges
Corn FF
Cash Futures Cash Futures
Mkt Mkt Mkt Mkt
———— —————— e r ______________________________________
871 Commi t Buy Dec, '
to sell corn H
corn in contract |
domestic at $3.35 !
mkt in H Commit Sell Dec.
dJanuary ; to buy FF at
i $ in $.122/FF
H int'l (FFB8.1987/%
' mkt in
' Dec.
]
)
12719 Buy Sell Dec. | Buy
corn corn H corn
at contract | at
$3. 37 at $3.37 | $3.37
]
]
Sell FF i Sell FF Buy Dec.
{buy %) at ' (buy $) at FF at
$.118/FF i $.118/FF $.118/FF
(FFB8.475/%) 1 (FF8. 475/ %)
|
Futures Mkt H
Gains (-) ;
and losses( +) H
I
1]
Corn: +%0. 33/bu H
[}
]
FF: H +FF.332/%
i
Prices = Cash prices adjusted for futures market
Corn in §: $2. 43/bu i $2.10/bu
$ in FPF: FFy. 378/% | FF4,71/%
i
1
Corn in FF: FF10. 64/bu | FF9.90/bu
]
1
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Sources: Corn prices from Chicago Board of Trade Yearbook, 1983.
Poreign exchange prices from Internatinal Monetary Market Year-
book, 1983.
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buliish, this hedger is selling in his futures account (and
buying back later at a higher price), enabling him to re-
ceive the bank loan and proceed with making a profit in his
principal business, farming. (p. 43T, Parentheses and
emphasis added)

This passage highlights the fact that futures trading should

be seen as a means to ensure a profit in one's primary business,

rather than a means of directly making a profit.

3.8 Commodity Putures Market Theory

There is a large and varied body of literature dealing with
futures market theory. This section will touch briefly on four
major issues in that literature: 1) the relationship between cash
and futures prices, 2) the distinction between hedging and specu-
lation, 3) the various types of hedging, and 4) the efficient

market hypothesis,

3.4.17 Cash-Futures Price Relationships

As demonstrated in the previous sectiopn, the effectiveness
of futures trading as a risk management tool is based on the
premise that the basis is more predictable than are cash and
futures price levels, While a hedger may have little idea
whether price levels will rise or fall after placing a hedge, she
will be succesaful in obtaining her expected price (or margin) if
s8he has accurately predicted how each will move relative to the
other, i.e., if she has successfully predicted the basis that
will prevail when she lifts the hedge and transacts in the cash
market. If she cannot predict the basis more accurately than she
can predict price levels, futures trading will be an ineffective

risk management tool for her.
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The basis arises due to spatial, temporal, and quality
differences between the cash commodity and the futures contract

specifications:
43 Baais = Spatial Basis + Temporal Basis + Quality Basis

Of these, the spatial and temporal bases are most important,
since they are variable and can be difficult to predict, while
quality discounts are specified in the futures contracts. If
there is no difference between the cash commodity and the futures
contract specifications in each of these three dimensions, the
basis is zero. This explains the observation that cash and
futures prices always converge near contract expiration at spot
markets located near futures aexchanges.!® This pattern makes the
basis highly predictable, and hedging very effective for many
traders.

LIC traders are in a more difficult position. Hhile
Samuelson (1952) showed that in a competitive equilibrium, the
spatial price differences are just equal to transportation costs,
Garcia (1984) and Kamara (19B8B2) highlight the impacts on the
spatial basis of changes in local supply and demand and seasonal
availability of transport. The impacts of these lactors on basis
variability, and their implications for LIC traders, will be
discussed in more detail in Chapter Five.

Consideration of the temporal basis leads directly to the

theory of the price of storage, first put forward by Working

' Allowing delivery on contracts ensures that prices converge.
See footnote 5 of Chapter Two.
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(1953) . In this theory, intertemporal price spreads are viewed
as market determined prices of storage for traders located near
the futures exchange. A3 initially formulated, the theory
focused on simultaneously quoted futures prices of contracts with
differing maturities, For example, any premium being paid on a
given day for March wheat over December wheat is considered a
market determined price of storage between December and March,
Later Working (1962) and others (see Kamara, 1982; Heifner, )
extended the concept so that the difference between simultanecus-
ly quoted spot and futures prices is seen as the price of storage
from the time the prices are quoted to contract expiration,

In fact, these two definitions correspond to two different
cases - the three period case and the two period case, respec-
tivaly. In the two period case, the price of storage (estab-

lished at time t} from time t to time £t+1 is:

(5) PStctotery = PFe,t+1 - PC:

where, t = time when the futures position is assumed,
£t+1 = time when the futures postion is offset

PS5tc¢t,¢+4) = the price of storage, established at t, from
£t to t+1,
PFi,t+1 = the price at t of the futures contract which

expires at t+1, and
PC¢ = the cash price at ¢t
For example, on March 15, the price of storage for wheat from
that date until May 15 is equal to the current price of the May
wheat contract minus the current cash wheat price.
Table 3-91 shows how a firm located near the futures exchange
would obtain this price of storage, In this table, a firm

located in Chicago i8 holding wheat. On September 15, it notes
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that the local cash price for wheat is $3.00/bu, while the price

of the CBOT December wheat contract is $3.20/bu. Since the firm

is in Chicago, the basis will be zero in December. From equation
(1} above, the price it will obtain by hedging the wheat now and

helding it unti]l December is:

Poec = (PP)gap . 0ec * Booec
= $3.20/bu + $0.00/bu

= $3.20/bu,
where, PFaes.0sc = the price on September 15 of the December
wheat contract
Boec = the basis on December 15

This compares with a price of $3.00/bu if it sells the wheat
now. Thus, the market will "pay" the firm $0.20/bu to store
wheat. This amcunt is exactly equal to what would be calculated
using equation 5 above ($3.20/bu - $3.00/bu = $0.20/bu).

This example of the firm located near the futures exchange
can be generalized to firms located near or away from the ex-
change. The essential difference is that these latter firms face
an uncertain basis, and must form expectations. He know from
Table 3-11 that the expectation at t of the return to storage
between t and t+1 can be calculated as the expected price
obtained by hedging and storing minus the price obtained by

selling now:

(6) E(PS)t«rv,t+41y = Expected P, hedging & storing - P, selling now

From equation (2) and (6),

(7 ECPS)ect,o+113 = (PFe,t+1 + E(B)¢,t+1) - PCy ,
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Table 3-11. Twoe Period Price of Storage: Firm Located Near the
Futures Exchange

Date Options
Sell Now Hedge, and Store
Until Dec.
Cash Commitment Cash Commitment Futures Transaction
9/15 Sell wheat Hold wheat Sell Dec. wheat
stocks at stocks contract at
$3.00/bu $3.20/bu
12/15 -———- Sell wheat Buy Dec¢. wheat
stocks at contract at
cash mkt futures mkt
price price
P = Cash price P = PFsae.nec + Bowec
= $3.00/bu = $3.20/bu + $0,.00/bu
= %3.20/bu

= Price from Hedging & Storing - Price Selling Now
= $3.20/bu - $3.00/bu
= $0.20/bu
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where, E(PS):(t.t1+1» = the expectation at t of the price of
storage from t to t+1,
E(B)i1,t+1 = the expectation at t of the basis at t+1
Now the basis at t is:
{8) B:i = PCt - PFt,t+1

Solving for PFi..:+»1 and substituting into equation (7)

yields:

(9) B{PSYttr,t+4y = E{B)e,tet — Bt

In other words, the expectation at t of the price of storage
from t to t+1 ia equal to the expected change in the basis from
the time the hedge is placed to the time it is lifted. If the
trader accurately predicts this change, she will obtain her
expected return. Price levels are entirely irrelevant and can be
ignored. This equation holds for traders located near to as well
as far from the futures exchange,'' It also obtains whether a
trader is holding wheat and trying to decide when to sell, or if
she needs wheat and is trying to decide when to buy. If she can
accurately predict the basis one period ahead, she can obtain her
expected price of storage.

In the three period case, the price of storage (established

at £) from t+1 to t+2 is:

10) PSttetet1,te2) = PFe,es2 - PFrL,tes ,

11 for a trader located near the exchange, EB(PS)tct,t+1r = =By =
PFt.t+t1 - PCiy, which is identical to equation 5, the original two
period price of storage equation. This value is not zero, since
the basis converges to zero near the exchange only at contract
expiration.
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where, PPi¢,t+2 = the price at t of the wheat contract which
expires at t+2, and
PFi,t+1 = the price at t of the wheat contract which
expires at t+1

For example, on January 415, the price of storage for wheat
from March 15 to May 15 is equal to the price of the May futures
contract minus the price of the March futures contract, both
quoted on January 15.

Table 3-12 shows how a trader would obtain this price of
storage. Again it is September 15, and a firm located in Chicago
needs wheat to fulfill a contract in March. Its storage facili-
ties are currently full, but it anticipates having room in
December. Its options are therefore to either wait and buy the
wheat in March, or buy in December and store until March. Table
3-12 shows the required transactions and results of each strate-
gy.'? While in the two period case the trader who decided to
hedge and store bought and sold only the December contract, in
this case he must buy and sell both the December and March con-
tracts. On September 15, the price of the March contract is
$3.30/bu while the price of the December contract is $3.20/bu,
Since the trader will purchase in the cash market in December, he
hedges that purchase now by buying the December contract. He
offsets it in December when he makes the cash purchase (this

hedge is identical to those illustrated in Tables 3-1 and 3-2

12 This example has been simplified for explanatory purposes.
While this simplification does not change the results of the
analysis, it does make it impossible to show an opposite cash
market commitment for each futures market transaction, as
required in hedging. Since ignoring these cash commitments makes
the example easier to understand while not affecting the
analysis, they are ignored. See Appendix A for a complete
analysis which includes the commitments,
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abovel . Since the firm is in Chicago, the basis will be zero in
December. By equation 1 above, the price obtained from this
hedge is:

PFoec.9es + Boec

$3.20/bu + $0.00/bu
$3.20/bu,

Po-:

where, PPpec.,aes = the price of the December wheat contract in
September.

Since the trader has also bought and sold the March contract,
this price of $3.20/bu must be adjusted by any gains or losses on
this transaction to find the net cost of obtaining the wheat in
December:
$3.20 + (PFuar.nar = PFaep,nar)

$3.20 + (PFnac.nar - $3.30)
PFNlroﬂlr - $0.10

NPOU:

where, NPp.c. = net price from buying in December and storing
until March,
PFrac,nar = price in March of the March wheat contract
PFsss».nar = price in September of the March wheat contract
The return the firm earns from buying in December, then

hedging and storing until March is simply the cash market price
the firm would have paid by waiting until March to buy, minus the
net price calculated above. But gince the firm is in Chicago,
the price of the March wheat contract in March will be equal to
the cash wheat price in March (i.e., the basis will equal zero).
These prices therefore cancel, and we are left with a price of
storage between December and March of $0.10/bu:

PSoec,Har = PCuar = {PFuar,nar - 3$0. 10)
= $0.10
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Table 3-12. Three Period Price of Storage: Firm Located Near the
Futures Exchange

- — - — - AR - e e i A AR N e M A MM W Er MM o G 4B AR SR M e e MR R e We S S S am m e mm A um o

Buy in Buy in December, Hedge, and Store
March Until March
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9/1% Sell Mar. wheat
contract at
$3.30/bu,

Buy Dec. wheat
contract at
$3.20/bu

12/ 15 Buy wheat Sell Dec. wheat
in cash mkt contract at
at mkt price futures mkt
and store price

3/15 Buy at mkt Buy Mar. wheat
price contract at
mkt price

- . e e am = — - . R R R EE EE e e Ak e S R e M MM M MR e T o e AR A Em e e

P = PCuar P = PFsav.0ec + Brec +
(PFﬂar.nur - PFil'.Har)
$3.20 « crFnar.nar - $3.30)
pFnur.llnr - $0.10
PS = Price Buying in Mar - Price Buying Dec., Hedging & Storing
= PCuar = (PFPuar,mar = $0.10)
= $0.10/bu
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This price of storage is exactly equal to what would be
calculated using equation 10 above ($3.30/bu - $3,20/bu =
$0. 10/bu).

As was done in the two period case, this example of the firm
located near the futures exchange can be generalized to firms
located near or away from the exchange. Again, the essential
difference is that these latter firms face an uncertain basis,
and must therefore form expectations, He know from the last
example that the expectation at t of the return to storage
between t+1 (December) and t+2 (March) can be calculated as the
expected price obtained by waiting and buying in the cash market
in March, minus the expected price obtained by buying in December
and storing until March under a hedge. He also know that this

can be written as:

(11) EB(PS)t(t+t,te2)y =
B(PC)a,t+2 = ECPP¢.vs1 + B{BYt,t+1) + (E(PF)e,ee2,te2 = PFe,0e2)],
where, B(PP):,t+2.t+2 = the expectation at t of the price at t+2
of the futures contract which expires at
t+2 (e.g., the expectation on September
15 of the expiring price of the March
wheat contract)

Now the expectation at t of the bagis at t+2 is:

{12) B{B)it.,.t+2 = EB(PCYt.,o+2 — BIPFle,tez2,t+2

Substituting into esquation (8) and rearranging gives:

(13) B(PS)tcewe1,0423 = (PFe,te2 =~ PFe,ts1] + [E(Ble,1s2 = E(Blt,t+1]

In other words the expectation at t of the price of atorage

between t+1 and t+2 is equal to the difference in futures prices
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at t plus any expected increase in the basis from t+1 to t+2. If
the trader accurately predicts this basis change, she will obtain
her aexpected return. Like the two period equation, this equation
holds for traders located near to or far from the futures ex-
change.'? It also obtaina whether a trader is holding wheat and
trying to decide whethar to sell at t+1 or t+2, or needs wheat
and is trying to decide whether to buy at t+1 or t+2, Again, the
trader needs to predict bases only, not price levels,

The theoretical price of storage curve is shown in Figure 1.

L

—

During periods of abundant supply, futures prices show é”“fﬁfi
carrying charge", exceeding spot prices by the full cost of
storage ( physical cost plus interest). This market generated
carrying charge induces traders to store, increasing inventories.
The price of storage will not exceed a full carrying charge as
long as storage capacity is not exhausted. In periods of short-
age, the spot price begins to rise relative to the futures price,
meaning the price of storage falls. In response, traders release
stocks, decreasing inventories. In periocds of severe shortage,
spot prices can exceed futures prices, and the market exhibits an
"inverse carrying charge."” Unlike the carrying charge, which is
limited to the full cost of storage, the inverse carrying charge
has no limit. Commercial dealers will not reduce inventories
helow a certain ievel, due to both & convenience yield from
being able to meet unforseen demand ( Tomek & Robinson, 1981), and

to their pipeline demand, that minimum level of inventory needed

t3 For a trader near the sxchange, the expected bases at t+1 and
t+2 are zero, so equation 13 collapses to equation 10, the
original three period price of storage equation.
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to carry on day-to-day activities. As a result, spot prices can
rise without limit above futures prices during a severe shortage,
resulting in a highly negative price of storage.

Figure 3-2 shows an empirical price of storage curve for July
through March during 1965-79. This corresponds closely to the
theoretical relationship of Figure 3-1.

The concept of the price of storage can now be used to
illustrate the expected behavior of the temporal basis in pro-
ducing and importing regions. This is done in Figure 3-3.
Looking firast at the producing region and assuming no shortages,
the market will exhibit a full carrying charsge. The size of this
carrying charge decreases as contract expiration approaches, 3o
that the cash price converges toward the futures price. In a
sense, the cost of storage is being built into the cash price.
This price stabilizes, not at the futures price, but below it by
the cost of transportation to the delivery point specified in the
futures contract. The cash price in the importing region
follows the same pattern as that in the producing region, but
iies above it by the cost of tranaportation from the delivery
point specified in the futures contract to the importing region.

This idealized relationship shows that the expected basis
facing LIC traders does follow a predictable pattern. Again,
local supply and demand as well as variable transport availabil-
ity determine the variance around this expected value and
complicate the situation for these traders, This issue will be

discussed more fully in Chapter Five.

59




FIGURE 3-2.
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FIGURE 3-4, THEORETICAL TEMPORAL BASIS IN IMPORTING
AND EXPORTING REGIONS
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3.4, 2, Hedgers and Speculators

Hedgers are those traders who use futures markets in con-
junction with the production, marketing, or purchase of the
underlying physical commodity. In line with this definition, the
most commonly accepted concept of hedging is the use of a futures
transaction as a temporary substitute for a later cash transac-
tion ( Horking, 1962). Included among hedgers are farmers, grain
companies, processors, and LIC exporters and importers.

Speculators, on the other hand, engage in no cash transac-
tions, and aim to profit directly from their futures trading.
While popular opinion is quite critical of speculators, informed
study of speculators' role is more positive. Speculation pro-
vides two valuable services to futures markets, without which
these markets would be of little use to hedgers. First, by
increasing the volume of transactions, speculation provides
liquidity, meaning that market participants can enter and exit
easily and at low cost. WHithout this liquidity, trading would be
hampered, and hedgers might lose interest in the market.

The second service provided by speculators is the constant
incorporation of up-to-date market information into prices. By
continually following the cash and futures markets and making
informed judgements as to future supply and demand conditions,
speculators can improve the information content of futures
prices. Hedgers then have access to a market which is less
affected by fluctuations unrelated to cash market developments

and is therefore more effective in reducing uncertainty.
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3.4.3,. Types of Hedging

The above definition of hedging says little about hedgers’
motivation. Specifically, it does not rule out the desire to use
hedging as one tocol for pursuing business profit, and by implica-
tion does not limit hedgers' motivations to pure risk reduction.
While early literature focused on risk reduction to the exclusion
of other motives, later work has taken the view that most traders
desire some cptimal tradeoff between profit and reduced risk,
claiming that pure risk avoidance hedging does not exist (Kamara,
1982; Gray and Rutledge, 1971) . ** According to many authors, all
futures trading, whether definad as hedging or speculating,
involves "speculative" price judgements,

While this view is correct as far as it goes, it may obscure
two important points. One is that speculators speculate on price
levels, while hedgers speculate on the basis. Mcreover, by not
hedging, a market participant is by default speculating on price
levels, since he is at the mercy of cash price movements. For
example, a LIC importing agency which knows it needs a certain
quantity of wheat in six months is leaving itself open to
potentially adverse (as well as potentially beneficial) price
movements if it does not hedge its future purchase now. Since the

basis is generally more stable and predictable than price levels,

P e e e

1% pure risk avoidance might be defined as the avoidance of risk
to the excliusion of all other motivations. In the context of
hedging, it would require that a hedger pay literally no
attention to the price level he locks in with a hedge, no matter
how large an operating losa that level might imply, Seen in this
way, the rejection of pure risk avoidance as a hedging motivation
should come as no surprise. If placing a hedge means assuring a
very large operating loss, most traders would not hedge, con-
sidering a certain large loss less desirable than the uncertain
possibility of a smaller loss or even a profit,
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hedging substitutes one less risky action (establish a futures
position now and offset it when taking a cash position) for
another more risky action (do mothing now, and establish a cash
position later). So while hedging does involve speculative price
judgements, such judgements are inescapable, and hedging is an
explicit attempt to reduce the riskiness of whatever judgZements
one musat make.

The second peint, already discussed in the Preface and near
the end of section 2.3, is that hedging can be used to generate a
business profit while not itself generating that profit, Quoting
Parrot once mere (this passage was first quoted in Chapter One):

The whole purpose of hedging is to remove credit and

price risks or minimize them. Hedging is not used to

make a profit, either speculative or otherwise, but to

insure one already existing or to limit a loss already

threatened ... By using the futures market to shift and

minimize risk, management is removed from the constant

nerve-wracking distractions which are the companions of

a speculative (i.e., unhedged) market position, and can

concentrate on management decisions directed to maxim-

izing profits (pp. 193, 203-204%, quoted in Peck, 1978,

Parentheses and emphasis added).

This benefit of futures trading could be especially important
in a LIC setting, where managerial talent is often a seriously
constraining rescurce.

Hedging can be done for a variety of reasons, and it is

therefore useful to define different catesgories of hedging.

1. Inventory or arbitrage hedging was illustrated in Tables 3-11
and 3-12 above. It is carried out simultaneously with the
holding of commodity stocks, with the purpose of profiting from

storage activities. In this type of hedging, each cash market
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transaction is accompanied by an opposite futures transaction,
making price levels entirely irrelevant. The trader focuses only
on anticipated changes in the basis, as indicated by equation (9)

repeated below:

Q) ECPS)e,e1 = ECB)eer = Bt

As long as the trader correctly anticipates the basis that
will prevail when the hedge is lifted, she will receive her
expected return to storage.

2. Operational Hedging is done to facilitate one’'s merchandising
or processing business, and typically involves an initial
purchase of futures. Its chief distinction from inventory
hedging is that hedges are placed and then lifted so quickly that
basis changes can be largely ignored, while inventory hedging
explicitly depends on these changes.

An operational hedge might work like this: A flour miller
bids on and receives a contract to supply a large amount of flour
at a specified price in two weeks, The miller will typically
formuliate his bid price as some premium over the prevailing
futures price. To cover the sale and maintain inventories, he
must purchase an equivalent amount of wheat. Quoting Working
(1953),

To buy that amount of wheat in the spot market, a miller

must choose between buying in driblets over days or

weeks, as the wheat arrives from the country, or buying

from an elevator operator who has the wheat in store, but

who asks a price that includes his dealer s margin, And

even if the purchase is to be made from an elevator, time
may be needed for "shopping" among several elevators, and

a good deal of bargaining may have to be done to avoid
paying an unnecessarily high price. So if wheat is
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purchased immediately to cover a large flour sale, the

purchase is usualy made in a futures market,

S0 the miller purchases in the futures market. Let’'s say his
bid was $3. 00, and he buys futures at $2.70. The current basis
might be $.05, meaning that cash wheat is trading at $2.75. This
leaves a margin of $0.25, which the miller considersa sufficient
to cover milling and leave an acceptable profit. The miller does
not worry about price levels, but does assume that the basis will
remain constant. If it does, his $0.25 margin will be realized.
Let's say that over the next two weeks, he makes the necessary
cash purchases at an average price of $2.85 rather than $2. 75.
BEach time he makes a cash purchase, he offsets an equal amount of
futures by selling, until he has acquired the necessary amount of
wheat and offset his entire futures position. If the basis
remains at $0.05, i.e. if he can offset his futures position at
an average price of $2.80, he will realize his $0, 25 margin.'?

S0, like inventory hedging, price levels do not matter in
operational hedging. Price relationships, i.e., bases, are the
critical variables. Unlike inventory hedging, operational hedg-
ing dependa on a constant rather than a predictably changing
basis.

3. Anticipatory hedging was illustrated in Tables 3-1 through 3-#4
It is the "buying or selling of futures contracts in anticipation
of a (later) commodity purchase or sale” (Peck, 1982). It is

practiced by most of the producers, and some of the processors

S . e

'3 He buys futures at $2,70, and sells at an average of $2.80, for
a $0,10 profit. Subtracting this from his average cash purchase
price of $2.85 gives a final price of $2.75, leaving a $0.25
margin.
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who hedge. In addition, it is the type of hedging most likely to
be practiced by LIC importers and exporters.

Unlike inventory or operational hedging, the initial futures
transaction in anticipatory hedging is not matched by an equal
and opposite cash transaction, though the final futures transac-
tion is (recall that in Tables 3-1 through 3-4, the "cash commit-
ment” at the time of the initial futures transaction was a
current commitment to a later cash transaction - it was not a
current cash transaction). This causes anticipatory hedging to
differ from the other two types in a fundamental way: the price
level of the initial futures transaction does matter to the

hedger, Repeating equation 2 from above,

(2) EC(P)ts1 = (Futures Price): + E{Basis)is

A prospective hedger must examine this initial futures price
and ask "will this Pprice level Zive me an acceptable business
profit?” If it will not, she must decide whether to remain
unhedged and hope for a beneficial price movement while facing
the risk of an even worse price, or accept the low profit or even
loss implied by the futures price, and hedge. Once she decidea
to place the hedge, anticipatory hedging is identical to the
other two types in that price relationships rather than levels

are all that matter.

3.4.4, The Efficient Market Hypothesis

The Bfficient Market Hypothesis can best be presented as a
definition, two implications following from that definition, and
a question based on the implications. The definition is as

followsa: a market (futures or cash) is "efficient" if it fully
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incorporates all information concerning current and future
expected supply and demand. The first implication following from
this definition is that in an efficient futures market, futures
prices will be unbiased predictors of later cash prices. Fer
example, if the CBOT corn contract constitutes an efficient
market, the price of its December contract at any time prior to
expiration in December will be an unbiased predictor of the cash
corn price in Chicago at expiration. The second implication is
that no systematic futures trading rule will earn a profit in the
long run. Any short-run profits will eventually be offset by
equal lossas.

The obvious question that follows is "are futures markets
efficient?" There has been a great deal of empirical investiga-
tion of this question, all of it indicating that one yes/no
anawer is not possible. Heifner states that "most, but not all,
econometric atudies have found that observed futures price be-
havior closely approximates what would be expected in an ...
efficient market." 1In contrast, Kamara (1982) states that "both
thecretical and empirical evidence show that the futures price is
not an unbiased estimate of teh spot price at maturity."

Probably the best study is by Gray (1961), who astates that
markets must be inveatigated for bias individually. He goes on
to conclude that "highly developed futures markets neither over-
estimate nor underestimate prices over long periods of time: but

other less well used markets may persistently overestimate
or underestimate prices over extended time periods." Regarding

other commodities, Thompson (1983) concludes that "bias does
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exist on average in cotton and cococa futures prices”, but that
“the bias is amall and not assured for any given month or any
given year." The implication is that any bias that does exist
would be difficult to exploit. It thus seems reasonble to accept
the Efficient Market Hypothesis as an initial working assumption

in moat commodity futures markets.
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CHAPTER FOUR

POTENTIAL BENEFITS OF USING FUTURES MARKETS

4.1 1Introduction

The potential benefits of using futures markets include 1)
greater flexibility in pricing and contracting decisions, 2)
greater price information, 3) reduced price (and possibly quanti-
ty) uncertainty, and %) increased real income as a result of
behavioral changes made possible by the first three benefits.
Important characteristics of these benefits are that they are 1)
uncertain, meaning that a trader may or may not realize them, 2)
difficult to quantify even if realized, and 3) not readily seen
as benefits by those not knowledgable about futures markets.
These characteristics influence the decision whether or not to
utilize the markets, and will be discussed in more detail in the
next chapter.

In this chapter, each potential benefit will be discussed.
In addition, empirical studies of the impact of uncertainty on
production will be reviewed. Finally, the important issue of the

distribution of benefits from futures trading will be discussed.

#.2. Increased Flexibility

In any purchase or sale of a commodity, one must determine
quantity, quality, time and point of delivery, and price. In
cash and forward market transactions, all these parameters are
deterimined simultaneously. Yet it can be analytically and oper-
ationally useful to sepatrate the determination of price from that

of the other parameters. The objective of a pricing decision is
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te minimize cost. The objective of the other decisions is to
Provide the needed quantity and quality of food at the required
time and proper -location. These objectives may conflict at a
point in time. For example, price may happen to be unusually
high at the time a government trading agency must place its order
for the country's import needs. To the extent that the objec-
tives do conflict, it is useful to separate the determination of
price from that of all other parameters®. Futures markets offer
a means of doing this. Using these markets, importers can price
their purchases at any time they deem favorable, rather than
being constrained by the timing of their cash market purchase
decisions,

This enhanced flexibility can be of great value to an in-
formed, effective trader. Within a buying agency, pricing
activities could take place with a degree of independence from
Purchasing activities, allowing both to better satisfy their

differing objectives.

N e AR w e v MR M G e

! Price and quantity decisions are in a sense inseparable. This
is indicated by the concept of a demand curve, where quantity
demanded is determined by price. However, the demand curve need
not be continuous. For example, a country which knows it needs
at least 1,000 metric tons of wheat imports to aveoid urban food
riots will likely be willing to purchase this amount over a range
of prices. The country's demand curve in this case might look
like this: P

]
i
1
'

106,000 &
A country in such a situation could use the futures market to
price the 4,000 MT prior to the cash market transaction, thus
separating the price and guantity decisions.
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Of course, this flexibility will be beneficial only insofar
as traders have the ability to effectively deal with any uncert-
ainty facing them. Allowing an agent incrased behavioral flex-
ibility when uncertainty is high may worsen rather than improve
performance. While futures markets themselves contain inform-
ation which, if properly utilized, can help reduce uncertainty,
no one is guaranteed success. Poor, uninformed trading may do

more harm than no trading at all.

4.3. Increased Information

Futures markets provide two major types of information of
benefit in reducing the level of uncertainty to anyone trading in
international commodity markets, be they cash, forward, or
futures markets, First, nearly all international trading in
wheat and corn is reference priced on the basis of commodity
futures market quotations. In the course of their operational
hedging, exporters hedge all contracts on the futures market, and
their bids can be usefully viewed as the sum of a futures price
and a location-specific basis (Peck, 1982). Importers can make
more informed purchasing decisions by calculating and then anal-
y2ing the basis. If the quote is FOB, overland freight costs
within the country of origin must be analyzed. If the quote is
CIF, ocean freight costs must also be considered. While other
factors such as supply and demand conditions at points of origin
and destination will determine the final price, basis analysis is
necessary for any informed decision.

The other major type of information carried by futures

markets involves the price of storage. The generalized two and
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three period equations deveioped in Chapter Three are repeated

herae.

2-Period: B(PS)tct,vs8y) = E(B)y,t41 - B¢
3-Period: ECPS)ectesyte2) = PPe,te2=-PFe,0at+lB(B)t,ts2-B(B)¢,teq)

If a trader can accurately predict basis changes, he can
obtain his expected Sross return to storage. To calculate the
expected net return, one must subtract the physical and interest
costs of storage from the gross returns caculated above.

Heifner provides the following three period example. The
January 30, 1985 quotew for March and May delivery of corn were,
respectively, $107.08 and $109. 44 per metric ton. Let's assume
that a trader expects the basis in March to equal that in May.
These prices then indicate an expected gross return to storage of
$709. 44 - $107.08 + $0.00 = $2.36/MT over two months. Borrowing
at 10%, the interest cost of carrying the corn for two months
would be (2/12)*, 10%$107.08 = $1.78 per metric ton. This leaves
$2.36 - $1.78 = $0.58/MT to pay for the physical costs of storage.

Both exporters and importers can use this information in
their decision. An importer needing corn in May could either 1)
place a three period inventory hedge now, purchage in the cash
market in March and store under the hedge until May, pr 2) place
an anticipatory hedge now uzing the May contract, purchase the
corn in May, and thereby avoid storing. An exporter holding
grain could either 1) place a three period inventory hedge now,
store under the hedge until May, and sell in May, or 2) place an
anticipatory hedge now using the March contract and sell in

March, thus avoiding storage.
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The complication faced by LIC traders is that transportation,
storage, and local supply and demand conditions create a large
and potentially variable basis, making accurate prediction of the
return t§ storage difficult. Thus, informed analyis of prospec-
tive future bases is critical.

One should note that the informational benefits just dis-
cussed may be obtained by importers and exporters whether or not
they directly participate in futures market trading. Hhile one
who does trade directly will likely follow the markets more
closely and therefore extract better information, there is
nothing to stop the perceptive non-trader from obtaining similar-

ly valuable information.

4.4, Reduced Price and Quantity Uncertainty

The terms risk, uncertainty, and variability can take on a
variety of often unclear meanings in current literature. Their
meanings in this paper must therefore be clarified. Variability
implies that a value changes over time, i.e., that the focus of
interest is a variable rather than a parameter. Risk implies
that the value of this variable is drawn from some probability
distribution, making it a random variable. Uncertainty implies
the accompanying inability to accurately predict the value at
each point in time. One measure of the level of uncertainty is
the mean squared deviation of the actual value from some subjec~
tively determined expected value.

Following from these definitions, variability in the absence
of risk does not necessarily imply uncertainty, i.e., the value

of a variable not subject to random influences could conceivably
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be predicted with certainty.? However, this is clearly not the

most common empirical case. The value of a variable in the real
world is nearly always subject to some random influence, and is

therefore uncertain, A8 a result, variability generally implies
uncertainty.® A reduction in variability, ceteris paribus, will
decrease the lavel of uncertainty as defined above.

It follows that direct futures trading might reduce price
uncertainty in two ways, First, it might reduce the price vari-
ability facing hedgers. Second, it might "cut the link"” between
variability and uncertainty by enabling a hedger to lock in a
future price. In other words, the variability of prices might not
be reduced, but those prices could be determined ahead of time
through futures trading. Each of these mechanisms will now be
discussed.

In general, a routine hedging strategy cannot be expected to
reduce price variability unless futures prices are less variable
than spot prices. Two possibilities deserve mention. First,
there may be a seasonal dimension to price variability which
hedgers might exploit. Second, futures prices might in general
be leass variable than spot prices.

Heifner addresses the first possibility. He notes that much

year-to-year price variation for LIC commodity importers is

2 Por example, a given price might be known to increase 5% each
year - its value is changing, but is not random, and could
therefore be accurately predicted by an agent with the proper
information.

3 This 1is implicitly recognized in much empirical work on the
influence of risk on output decisions which uses the variance of
past prices as one measure of risk. See Hurt and Garcia (1982),
Traill (1978}, Lin (1977), Behrman (1968).
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caused by supply shocks in producing areas. Theze shocks are not
apparent until after planting, and so are not normally built into
pre-planting price expectations. These expectations, reflected
in the pre-planting futures price of the post-harvest contract,
may therefore be more stable than the post-harvest cash prices.
Heifner suggests that importers might take advantage of this
poseibility and reduce year-to-year price variability by purchas-
ing in the futures market prior to pianting in the U. S.

Tomek and Gray (1970) tested this hypothesis, and found that,
between 1952 and 1968, the April 30 price of the December corn
contract was 7% less variable than the December cash price {(rep-
resented by the price of the expiring December futures contract).
In soybeans, the April 30 price of the November contract was 26%
less variable than the November cash price. An importer using a
routine anticipatory hedging strategy on these crops would there-
fore have reduced year-to-year variability during that period,
However, Tomek and Gray conclude that in general, such a strategy
cannot be said to be effective, because F tests show that the
variances of the cash and futures prices are not gignificantly
different.

Even if Heifner's suggestion were correct, it would have
limited applicability to most LIC's. Many of these countries
have little flexibility in when they can place import orders, due
to the timing of harvest, critical hungry periods in the country,
and shipping time requirements to the country (the following
information comes from Lanagan, 1983). A country such as Ghana
frequently imports corn, but also harvests a major corn crop in

July and August. Its critical hungry period tends to fall just
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prior to harvest, in April, May, and June. To arrive in time for
the hungry period, any necessary imports must leave the U.S. in
January or February. Thus, Ghana must wait until after its
harvest, say in September, to estimate its import needs, and must
have them on the ship by the beginning of the next year. Table
4-1 shows the resultas of a routine strategy of placing an
anticipatory hedge using the December contract the first Wednes-
day of September each year between 1975 and 1984, Unlike Tomek
and Gray's analysis, this shows that such a strategy would have
increased rather than decreased price variability during the time
period analyzed. However, the low F statistic once again in-
dicates that the variances are not significantly different, so
that no general conclusioﬁs can be reached.

Table 4-2 shows results of similar strategies for countries
importing corn and wheat. Both Cameroon and Malawi consume
corn. Cameroon would likely make any import decision in Qctober,
after its major harvest, and might use the March contract, since
its shipments must leave in April or May.* Malawi, on the other
hand, might decide in January, and use the September contract for
shipment in September or October. Both Ethiopia and Morocco
consume wheat. Ethiopia might make its import decision in March
after the harvest in February, and use the July contract for
shipment in July or August, Morocco might make its decision in

A e Ay A= e mm Em

* It is important to realize that the March contract will not
necessarily be the best one to use,. Market analysis might reveal
another contract to be superior at a given time. The March
contract is the most logical one to use in this example, but is
in a sense arbitrary.
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Table &-1, Results of routine anticipatory hedging strategy for
corn, 1975-8%

—— ——— —— — — - — —— . —— — —— ———— — —

Price Variable Maan Std. Coef. of F Stat*
Dev. variation

——— —— e e —————— ——— . . o — - —— — ——— s s e e

Dacember Corn

18t Wed, Saept, 282. 00 55. 02 19. 51
.78

Closing 26483 48, 72 18. 40
* “testing tha hypothesis that ole > olr. where of. is the
variance of the cash price, and o?¢ is the variance of the
futures price,. The cash price is taken to be the closing futures
pricae.
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Table 4-2, Results of routine hedging strategies for corn and
wheat, 1975-84

Price Variable Mean sStd. Coef. of F Stat»
Dav. variation

March Corn

Hed of 2nd
week, Oct 300, 38 59.57 19, 83
.94
Closing 293.15 57.64 19,66
Sept. Corn
Haed of 2nd
waek, Jan 289. 43 41, 42 14, 31
1.75
Closing 280. 55 54, 87 19. 56
July Wheat
HWad of 2nd
week, Mar 357. 495 54,18 15.13
1. 36
Closing 356. 08 61.79 17. 35
Dec. HWheat
Hed of 2nd
week, Aug 379. 88 72.06 18. 97
. 80
Closing 346, 48 64. 35 18.57

T . T B L e o —————— i o o - —— . S ———— . e T — ———

testing the hypothesis that o?. > o2:, where o%. 1is the

variance of the cash price, and o?; is the variance of the
futures price, The cash price is taken to be the closing futures
price.

T T o T e v L v = S m i e T = B S e o = = = = e = = e - . = = =
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August after the July harvest, and use the December contract for
shipment in January or February. The results in Table 4-2 large-
ly confirm Tomek and Gray's conc1usion. In two of the four
cases, the coefficients of variation are nearly identical, while
in the other two the CV for the cash prices is higher, but with
ingsignificant F statistics.

The second possibility for futures trading to reduce price
variability is if futures prices are in general less variable
than spot prices. The theory of the price of storage provides a
theoretical basis for expecting this. As shown in Figure 3-1, a
market’'s positive carrying charge approaches a limit at the cost
of storage, meaning that the futures price can exceed the cash
pPrice only by the cost of storage. However, there is no limit to
the inverse carrying charge - how much the cash price can exceed
the futures price. Thus, we might expect the futures price to be
somewhat more stable than the cash price. This hypothesis hasa
not been empirically confirmed.

On balance, then, there is little evidence of either a
seasonal or more general difference in the variability of futures
and spot prices. One can therefore not expect routine hedging
strategies to consistently reduce price variability.

What then is the price benefit of using futures markets?

That benefit lies largely in reducing uncertainty (as contrasted
to variability) by using futures trading to lock in approximate
pricee prior to cash market transactions. While this can be of
significant benefit, two qualifications need to be mentioned.
Firgt, there are other means of locking in prices, such as

forward contracting. H#hile this approach does not offer the
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pricing and contracting flexibility that futures trading does, it
may be preferred by certain countries at certain times. Second,
unless the basis at the time the contract is closed is known when
the hedge is placed, uncertainty is not completely eliminated.
This is a critical issue which severely limits the usefulness of
futures markets for some importers and exporters. It will be
discussed in detail in the next chapter.

Hedging might alsc reduce quantity uncertainty for importing
and exporting nations, Most LIC importers face serious difficul-
ties borrowing in international capital markets. As a result,
they must finance their imports with whatever foreign aexchange
they are able to earn through exports. If prices rise unex-
pectedly, they may not have the foreign exchange reserves needed
to meet their food deficit. While the IMF's Compensatory
Financing Facility and the European Community's STABEX scheme are
designed to deal with this problem, many countries have been
reluctant £to use them. A systematic hedging program might allow
these countries to lock-in prices when they are at levels that do
allow the food deficit to be met through imports without recourse
to the CFF or STABEX.

For example, Figure 2-5 shows the nominal prices of wheat and
corn between 1970 and 1984, The dramatic price rise between 1971
and 1974 prevented many coutries from importing needed grain
supplies (although some of this shortfall was met through conces-
8ionary grain sales and relief shipments from the West). A
systematic hedging program would have moderated this price rise,

and allowed the countries to more adequately meet their needs.
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Of course prices fell rapidly between 1974 and 1977, A hedging
program during this period would have resulted in a higher price
and may have reduced the countries' imports. The cycle began
again in 1977, with prices rising rapidly until 1980, the falling
until 1983, But over the entire period from 1971 to 1983, a
hedging program would have had a largely neutral effect on prices
while possibly reducing the variability of food imports. This
could have resulted in fewer people experiencing periods of
severa calorie deficiency.

An exporting agency might use the forward pricing function of
futures markets to reduce its quantity uncertainty. For example,
an agendy in Ghana could use the New York Coffee, Sugar, and
Cocoa Exchange to establish prices on later cocoa exports. It
could then enter into forward contracts with its cocoa producers,
specifying price and quantity. In this way it could be more
certain of the quantities it will have for later export, and more
able to engage in forward contracting with purchasers on

international markets.?

4.5. lncreased Real Income

Three potential benefits of futures trading have been
discussed: 1) increased flexibility in pricing and contracting

decisions, 2) incréased information, and 3) reduced price and

el e T e I ——

It is recognized that these agencies currently engage in
forward contracting in international markets, and to a lesser
extent in domestic markets. What is claimed is that futures
trading, by reducing price uncertainty, can facilitate domestic
forward contracting and thereby make such contracting in
international markets easier, It is also recognized that
quantity uncertainty cannot be eliminated, due largely to weather
variability. Forward contracting with domestic producers,
however, can help reduce this uncertainty.
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quantity uncertainty. The final two benefits directly reduce a
trader's overall uncertainty, while the first may allow the
trader to capitalize on that reduction.® The question then
amerges, can futurea trading reduce costs or increase income for
those government parastatals or private traders who utilize them?
In addressing this issue, three separate issues muat be con-
sidered. These are 1) The Efficient Market Hypothesis, 2) the
potential impact of uncertainty reduction on a) output and in-
vestment, and b) the freeing of scarce managerial talent for
strategic planning activities, and 3) the role of a systematized
pricing, risk management, and purchasing (or selling) procedure
in reducing uncertainty, and thus facilitating transactions and
reducing transaction cost, Each of these issues will be treated

in the following sections.

4.5.1. The Efficient Market Hypothesis

The efficient market hypothesis was discussed in in Chapter
Threse. Essentially, it says that a futures price for a given
delivery month in an efficient market is an unbiased indicator of
that month's expected cash price. In other words, a futures
pPrice in an efficient market will not systematically rise or fall

as delivery approaches,

el R e b T b

* An example is the storage decision illustrated in section 4. 3.
In January, the market contained information indicating a certain
return to storage between March and May. The presence of a
futures market allows the trader to reduce price uncertainty by
locking-in an {(approximate) price. Furthermore, this price can
be locked in while storing or not storing. Finally, having
locked-in a price, the trader's behavior need not be influenced
by adverae cash price movements - he has the flexibility of
responding or not responding, based on other considerations.
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Since most studies have shown the major futures contracts to
be efficient, futures market trading provides no guaranteed
better prices. Any improvement “"depends solely on the quality of
the speculative price judgements" that one must make (Peck,
1982, p. 88, emphasis added}. Hhen to place and lift a hedge,
when to establish the price in a basis trade (a type of trade to
be discussed in Chapter Six), whether to store for another two
months; all these decisions depend on expectations of future
price relationships, and must be made on the basis of sound
market analysis and good judgement if one hopes tc obtain a
better price. Any routine hedging stratgegy will in the long run
likely yield an average price identical to that obtained by
transacting only in the cash market.

This does not mean that there are no benefits to routine
hedging strategies. While such strategies cannot be expected to
yield better pricea, they can reduce uncertainty. The benefits
of reduced uncertainty will be discussed in the next section.
4.5.2, Expected Utility Theory: The Impact of Uncertainty on

Output/Investment

In a world of perfect information and unlimited ability to
process and make use of that information, the objective of every
economic organization is to maximize profit, given output price
and costs of production. Such an objective becomes inapprop-
riate in a world of uncertainty and limited ability to use
information. As D. Gale Johnson (1G47) stated:

if expectations are uncertain, the goal of the
entrepreneur will generally not be that of maximising

income in the traditional sense ... The goal of the
firm will be to obtain a maximum return in terms of
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income and safety, the particular combination of the
two most acceptable to the firm depending wupon sub-
jective preferences.

Expected utility theory is one approach to analyzing firm
behavior under such conditions. In brief, this theory involves
the assumption of risk averse behavior, and the incorporation of
risk (variously defined) into an expected utility function to be
maximized. ’ The theory shows that risk averse individuals will
invest more in a safe asset with a given return than in a risky
asset with the same expected return. The implication of this
result is that a reduction in the riskiness of an asset will
cause risk averters to invest more in it. Appendix D contains a
more detailed elaboration of the theory and its implications, A
number of empirical studies based on this theory have
investigated the impact of risk on the level of agricultural
production. These studies, some of which are reviewed below,
uniformly demonatrate a negative relationship between the two
variables.

Hurt and Garcia {1982) examine the impact of input and output
price riak on U.S. sow farrowings over the period 1967-1979.
Their general approach is to first estimate output equations
without price risk variables, then estimate the same equations
with price risk variables added, and compare results.

? A risk averse individual can be defined as one who would prefer
8 scenario giving a payoff of ¥ with certainty to a scenario
giving payoff (x-a) with probability one-half and payoff (x+a)
also with probability one-half. See Appendix D for more detail.
The theory is not limited to risk averse behavior, being equally
applicable to risk loving and risk neutral behavior. But
applicaticn of the theory is generally limited tc risk aversion
due to the observation that it is this type of behavior that is
moat often encountered in the real world,
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They use two conceptions of risk, 1) the variance of past
prices, and 2) the deviation of actual prices from expected
prices. They estimate two equations without risk variables. In
formulating expected prices for these equations, one uses a
welghted average of actual past prices, while the other uses a
series of current futures prices. Of the three equations incorp-
orating price risk variables, two showed both the input and
cutput price risk parameters to be significantly negative at
alpha = . 05.

Traill (1978) examines the impact of output price risk on
U.3. onion acreage response,. He estimates a conventional supply
equation using an Almon lag structure on past prices, and
comparesg thia with three alternative risk equations. The three
definitions of risk are 1) absolute value of the deviation of
pagt actual from past expected prices, 2) a moving standard
deviation of past actual prices, and 3) a moving probability
distribution, defining the probability of price falling below a
specified level. The risk variable coefficients all have the
expected negative signs and have t statistics between 1.06 and
1. 74, Traill feels that these t values are "reasonable"”. In
addition, all risk models predict more turning points than do the
conventional models.

Just (1974) investigates the effect of total returns risk on
wheat and sorghum acreage in the San Joaquin and Sacramento
valleys of California, He estimates one conventional equation
and two risk equations for each crop in each area. Each risk
equation defines risk as the squared deviation of actual from

expected prices. In seven of the resulting eight risk equations,
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the risk variable was significant at an alpha of . 05. Just's
superior statistical results (as compared to Traill, and Hurt &
Garcia) are attributed to his use of regional rather than nation-
al data, an approach which reduces aggregation problems.

Lin (1977) uses a polynomial lag model to estimate the impact
of risk on wheat acreage response in Kansas during the period
1950-1475, Risk is incorporated as the three year moving average
standard deviation of past actual returns per acre, t stat-
istics on risk variables range from -1.03 for a three year lag to
~1.94 for a five year lag. His results indicate that a 1% reduc-
tion in risk as he measured it would lead to a .06% increase in
wheat acreage planted.

While this effect might appear quite small, it can be signif-
icant in perioda of heightened risk. For example, the grain
market shocks in the 1970's greatly incrased the uncertainty
facing world grain traders. Hedging activities during this time
would have dramatically reduced this uncertainty, with potential-
ly large payoffs. Lin eatimates that had price risk in Kansas in
1975 been at its historical trend rather than the historically
high levels actually experienced, 622,000 additional acres of
wheat would have been planted.

Behrman (1968) estimates the impact of output price risk on
supply response for four major Thai crops from 1938 to 1963. He
defines risk as a moving standard deviation of past prices, and
estimates equations for 68 different areas. The equations show
significant negative responases to risk in a majority of these

areas, The risk variable is more frequently significant among
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the three marketed crops than it is in rice, which is mostly
consumed at home,

This theory is relevant for LIC importers and exporters from
two perspectives. Firat, they might be able to pass-on reduced
price uncertainty to other market participants. For example,
hedging might allow an exporting agency to annocunce producer
prices prior to planting. With price risk eliminated, these
producers may respond with greater output. If the agency can
consistently announce prices prior to planting and then honor
those prices for a number of years, producer confidence in the
agency and willingnesa to produce for it may further increase.

An importing agency must sell to local wholesalers, proces-
sors, and other market participants. These participants require
a steady supply of the product at a reasonably predictable price
to plan their processing and sales activities and satisfy their
customers’' demand over the short to medium term, 6f special
benefit to all parties would be the ability to engage in forward
contracting, The less price and quantity risk the participants
face, the more feasible this contracting becomes.

Application to the importing or exporting agency is not as
straightforward, An exporting agency must invest in a domestic
purchasing syatem. An importing agency may have to invest in a
domestic distribution system. Both may need to invest in storage
facilities. All these investments are risky, but they have long
run horizons, and require informed estimates of supply, demand ,
and price years into the future, Futures markets are essentially
short-run risk management tools, and do not reduce uncertainty

beyond one year at most. This sequential reduction of short run
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uncertainties does little to facilitate planning with ten to

twenty year time horizons.

But just as other participants might benefit from forward
contracting, so might the importing or exporting agency. For the
importing agency, reduced price and quantity uncertainty should
facilitate forward contracting with wholesalers, processors, and
other market participants. An exporting agency, by forward
contracting with domestic producers, will be more able to do the
same with international bhuyers. Each agency is more willing to
"invest” in current commitments to later transactions since those

transactions now carry less risk.

§4.5.3. Freeing Scarce Managerial Talent for Planning Purposes
The reduction of short and medium term uncertainty made
possible by futures trading may facilitate long-term planning if
managerial talent is scarce, This is nearly always the case in

LIC settings. While those managers that exist may be well
trained and competent, they are nearly always in short supply.
Their energies must frequently be devoted to immediate crises,

e. 8, the price of wheat has just rise, our French franc holdings
have just dropped in value relative to the U.S. dollar, and we
may not be able to import enocugh wheat to avoid long bread lines
in the cities: what do we do? Or if this has not happened,
managers musat consider the possibility that it will, and develop
plans to deal with it. Managers who must deal with such actual
and potential crises on a daily hasis have little time to devote

to issues of more long-run significance.
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A systematized hedging strategy could help relieve managers
of such worries, and enable them to devote more time to long-term
strategic planning activities. Information of value in such
activities, which might previously have been ignored, can now be
sought out and used.® The quality and therefore the payoff from

these planning activities could be expected to increase.

4.5.4. Transaction Costs

"A transaction may be said to occur when a good or service is
transferred across a technologically separable interface”
(Williamson, 1981). Thus, a farmer obtaining fertilizer, a pro-
cessor obtaining grain, and a consumer obtaining food all engage
in transactions. The manner in which transactions occur, and the
costs associated with them, are critical to the analysis of any
economic system.

Transaction costs include the cost to sellers (buyers) of
finding buyers for {(sellers of) their product; the cost of
determining the range of prices in the market: the coat of bar-
gaining for a favorable price:; the cost of negotiating a con-
tract; the cost of making sure the contract is honored; and the
cost of transporting a good from one point to another.

In the absence of uncertainty, only the final three costs

would exist, and only the final one would be significant; price

* Heiner (1983) provides a theoretical basis for this assertion.
Hias thesis is that uncertainty leads agents to ignore potentially

valuable information - one cannot be certain of its wvalue, and
therefore prefers to ignore it rather than act on it and face the
risk of a negative payoff, A8 uncertainty is reduced, one can

more effaectively analyze the usefulness of a g£iven piece of
information, and will therefore be more likely to act on infor-
mation which is wvaluabla. Heiner's theory can be found in some-
what more detail in Appendix E.
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would be known to all market participants, eliminating the need
tec determine price ranges and bargain for specific prices; market
contracts would take time to formalize, but the terms would be
easily agreed upon; and cheating on contracts would be easily
detected. Transportation costs would remain.

Uncertainty means that prices and trading partners are not
known to all participants, leading to search and bargaining
costs, Contracts become more expensive to formalize, since terms
cannot be immediately agreed upon. Finally, cheating on
contracts and other types of opportunistic behavior cannct be
easily detected, leading to higher policing costs.’

We have demonstrated in previous sections that effective
futures trading can reduce uncertainty for government parastatals
or private trading firms. The information contained in futures
prices aids the analysis of bids received and helps in the
storage decision. Reduced price uncertainty made possible by
futures trading directly reduces overall uncertainty. In ad-
dition, futures trading allows pricing and other contracting
activities to be pursued somewhat independently, possibly improv-
ing performance in both areas,

These factors should enable a firm to reduce transaction
costs: opportunistic behavior in the form of inflated bida can
be guarded against through better price information; the storage

decision may be made more systematically and at lower cost;

? Williamson {19B81) defines opportunistic behavior as "self-
interest seeking with guile." Such behavior can be profitable
under conditions of uncertainty, largely due to the cogt to the
other party of detecting it. Such behavior therefore increases
transaction costs.
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planning is facilitated by the reduction of short-run price
uncertainty; pricing decisions can be freed from the constraints
imposed by other contracting activities, and vice versa.

As transaction costs decrease, all else constant, the finan-
cial performance of the firm will improve,. If the firm is a
government parastatal, government expenditures should fall, and
revenues might rise. Both imply potential benefits to the popu-
lation as a wholas, If the firm is in the private sector, itsm
improved performance implies a potential improvement in the per-
formance of the food sub-system of which it is a part. Whether
these potential baenefits to the larger population are realized is

an important issue which will be taken up in a later section.

4.5. Ihe Distribution of Benefits

To date, ocur attention has beaen largely focused on the
trading agency, and the benefits it might reap from greater
familiarity with and use of commodity futures. But this agency
is but one participant in a system, and benefits to it do not
necessarily imply benefits to the other system participants. The
extent to which the trading agency's benefits are passed on to
ofther participants in the system will determine not only the
distribution of benefits, but also the level of aystem-wide
benefits, While this issue is a very complex one, this section
will attempt to briefly identify the major system-wide benefits
that might be realized, as well as those critical variables which
moat influence their realization.

The relevant system is the subsector of that commodity being

traded in the futures market, Participants most affected by this
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trading are producers, the trading agency, market intermediaries
( processors, wholesailers, retailers, and other marketing
agents), and consumers.

It is useful to view the flow of benefits in two stages, as
in Pigure 4-4, Initially, a trading agency becomes familiar with
and uses futures markets, Whether this activity is translated
into financial benefits for that agency is influenced by a set of
internal organizational variables, and external environmental
variables. Assuming the agency does realize some benefits,
whether these are then translated into benefits for cther system
participants is again influenced by the set of organizational and
environmental variables. If other participants do realize
benefits, these can take on a dynamic quality and increase the
total level of benefits.

If realized, the benefits discussed throughout this chapter
should benefit the trading agency through smoother day-to-day
operations, reduced transaction coasts, a more stable planning
environment, and possibly increased investment. All of these
benefits imply improved financial performance. The variables
influencing whether these benefits are realized are discussed in
detail in the next chapter. Briefly, they include 1)} the pre-
dictability of the basis, 2) quantity predictability - exportable
surplus for producing countries, and consumption deficit for
importers, and 3) the behavioral flexibility, financial

resources, and analytical capacity of the trading agency.

At this point it might be useful to distinguish between

public and private trading agencies. For a public agency, the
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Figure 4-4, Plow Chart of Potential Benefits from Futures
Trading, &and Variables Influencing Those Benafits
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initial benefits already discussed might result in two separate
effects. One is a ripple effect throughout the public sector.
Marketing parastatals in many LIC's are quite large, and command
major portions of the government's budget. Any increase in
operational efficiency thus holds the potential of freeing scarce
resources for use in other areas of the public sector. The other
effact is shared by both public and private trading agencies. As
one participant in a system, any increase in the operational
efficiency of these agencies holds the possibility of improved
performance throughout the system.

Whether this system-wide improvement is realized depends
primarily on two factors. First is the degree to which any
cost/revenue benefits to the agency are passed on to consumers
{through market intermediaries) or producers in the form of
better prices and/or better gervices.!? The second is the degree
to which the agency's decreased uncertainty is passed on to
producers and market intermediaries, in the form of timely price
announcement or more extensive contracting (as discussed in
section 4.5.2.)

There are numerous variables affecting these two factors.

For a public agency, important variables might include:

1. The relative weighting of the elements of the agency's
objective function. How important is the provision of
employment and accumulate bureaucratic power relative to

effective economic performance? The more important they

10 pBatter services can result in better effective prices. For
example, the construetion of more buying stations reduces
farmers' transport cost and leaves more money in their pockets.

More distribution stationas reduce consumers’' cost of obtaining
food, and increasa their real income.
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are, the less likely futures trading is to result in better
and less uncertain prices and/or better services for
producers and consumers,

The incentive structure within the agency. Does it
encourage primarily financial and economic, or political and
bureaucratic performance?

The agency's ideoclogy. Does it feel a responsibility ¢to
effectively use its resources for the larger good? What is
its conception of the larger good and how it is best served?
The competitive environment. In the absence of an approp-
riate ideology, incentive structure, and objective function,
an environment in which the agency must compete with private
traders for business may nevertheless encourage the
transmission of trading agency benefits to other market

participants.

The relevant variables for a private trading agency are

similar to those above. The primary difference is that such an

agaency's objective function is likely to be more heavily weighted

toward effective financial performance, and its incentive struc-

ture

will primarily reward such performance. However, this in no

way guarantees the transmission of benefits to other system

participants, especially since a private agency's ideology is

less

likely to contain specific reference to any larger good.

The competitive environment takes on special importance in this

case, as does the relationship between the public and private
sectors. Specifically, dces the public sector create an environ-
ment, through regulatory and oversight activities, wherein
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private firms are to an extent constrained to serve the larger
public good in addition to their own?

Assuming the trading agency benefits from futures trading and
transmits some of those benefitas to other system participants,
what benefits do these participants stand to gain? If the agency
purchases from domestic producers and then exports, the major
benefit to be realized is inecreased production. Abstracting from
any price effects, this increase should improve producer income
and the country's balance of payments,. Increased producer income
should result in higher consumption and, assuming availability,
increased use of productive inputs. This latter result, to the
extent it is realized, will reinforce the initial boost in
production.

If the agency imports and sells to market intermediaries and
consumers, the major benefits to be realized are smoother oper-
ations throughout the system and lower consumer food costs.
Lower food costs imply higher real income (especially for those
consumers spending a majority of their income on food), which
should lead toc greater demand, increasing national income. '’

Finally, one must realize that these benefits are only
potential, and even if realized would be extremely difficult to
quantify. Relative to a country's economy, they are probably
small. Nevertheless, they are important elements in the overall
improvement of an economy’'s performance.

Table 4-3 summarizes our discussion of the distribution of

benefits,

1t This analysis assumes a slack economy. This seems reasonable,
given the widespread underuse of resources auch as labor in LICs.
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Table 4-3,

Benefit

Potential

System-Wide Benefits

Socurce

of Futures Trading

Critical Variables

A. PUBLIC, PRIVATE
TRADING AGENCY

Greater op. ef-
ficiency, reduced
transac. costs,
stable planning en-
viren, poss. inec,
in investment

more

Reduced price un-
certainty

Predictability of
basis, quality of
basis analysis,
ability and author-
ity to act quickly
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trading agency
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ive struc., ideology,
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of trading agency ( &

reg. & monitoring
environ, if private
agency)

C. CONSUMERS
( IMPORTING

Lower food costs,
increased real
income, resulting
in increased demand

AGENCY)

Cost savings, re-
duced uncertainty
passed-on by
market intermed-
iaries
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comp. environ., of
mkt. intermediaries
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environ, if private
intermediaries)
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( EXPORTING AGENCY)
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Same as section B
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CHAPTER FIVE

PRECONDITIONS FOR EFFECTIVE USE OF FUTURES MARKETS

5.1 Introduction

The preconditions for effective use of futures markets have
been mentioned in previous chapters. They have to do with basis
and quantity predictability, and with the behavioral flexibility,
financial resources, and analytical capacity of the buying
agency. This chapter will discuss these preconditions in more
detail, with section 5.2 concentrating on the determinants of the
basis, section 5.3 briefly discussing the impact of quantity
uncertainty on hedging effectiveness, and gsection 5. 4% addressing

the necessary characteristics of the buying agency.

5.2 The DPasis

We know that the basis must be more predictable than cash
price levels for futures markets to be affective price risk
management tools,. In Chapter Three, we said that the basis could

be broken into three parts:

(1) Basis = Spatial Basis + Temporal Basis + Quality Basis

The quality basis includes premiums and discounts for
varieties and qualities of a commodity different from those
specified in the futures contract. In practice, the diversity of
qualities of grains is dealt with through fairly standard dis-
counts or premiums,. Since these are Zenerally known, quality
differences have little effect on a trader's basis risk, Variety

differences may have a greater impact, since the prices of two
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different varieties of a commodity will respond to somewhat
different supply and demand signals. In practice, however,
variety differences have much less impact on basis risk than do
spatial differences.

The temporal basis in a perfect market would be equal to the
cost of storage. In imperfect real world markets, the temporal
basis is referred to as the price of storage, which may be above
or below the physical and interest costas of storage. Too, a
trader wishing to hedge a later purchase or sale is generally
interested in the basis prevailing near contract expiration. In
this case, the temporal basis is equal to zero. Like the quality
basis, the temporal basis therefore has little effect on a
trader's basia risk.

Such is not the case with the spatial basis. Samuelson
(1952) showed that in a competitive equilibrium, spatial price
differences are equal to transportation cosats. In fact, the
spatial basis is strongly influenced by transportation costs, but
is also influenced by the degree of integration between the cash
market near the futures exchange and that in which the trader
makes his cash purchase. Markets which are not well integrated
respond to different supply and demand conditions, and their
prices may not move together. Basis risk may therefore be much
greater in one market than in another. Garcia (1984) notes that
"short-term basis behavior at different markets may be influenced
considerably by shifts in local supply and demand conditions”,
and that these shifts can cause different levels of basis risk in
different markets, Finally, Kamara (1982) notes that “"changes in

regional supply and demand patterns and seasonal availability of
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transport"” mean that "the basis may be more volatile for hedgers
located far from delivery points than for those located near a
delivery point.*

LIC traders interested in the possibility of using commodity
futures to manage risk must be able to predict with some accuracy
what the basis will be at specific times. To do this, they must
first understand the historical behavior of the basis. Has it
followed consistent patterns, and what have been the determinants
of those patterns? Are there trends in its behavior? Basais
charts are tools used by every trader to track the behavior of
the basis. They are graphs, updated daily, of the basis for a
specific crop at a specific place, and relative to specific
futures contracts. For example, one chart could show the daily
basis for wheat in Senegal relative to the March, May, July,
Septamber, and December contracts, extending back as far as data
permits. Basis charts should be developed by anyone considering
futures trading. An important gquestion in many LIC's is whether
there exists a relevant historical cash price series that can be
used to calculate the local basis.

Second, LIC traders must have an intimate understanding of
the transportation markets that strongly influence the basis.
Ag2ain, given that transportation rates can be variable, are there
predictable patterns within that variability? What opportuni-
ties exist to lock-in transportation rates ahead of time?
Finally, these traders must closely monitor local and inter-
national supply and demand conditions, to predict how prices in

the markets where they transact might move relative to inter-
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national prices. Armed with this knowledge, traders must then
make an informed decision as to which price - the cash price
level or the basis - they can predict most accurately. If the
basis can be less accurately predicted, hedging should not be
undertaken. If it can be more accurately predicted, other
factors to be discussed below must then be considered before a
final decision is made.

If hedging is undertaken, one might then need to decide what
proportion of one's exports or imports to hedge. Peck (1975)
shows that a full hedge will not necessarily minimize uncer-
tainty. In developing an optimal hedging ratio model! for U. S.
eZg producers, she deveiops the following formula for the mean

squared error (MSE) of the producers' revenue estimates:

(2) MSE(P) = (1-n)2d,% + h2ds? - 2n(1-h0,s,

where, h = the optimal proportion of expected production to be
hedged,
0,2 = the means squared error of the producer's cash
price forecasts,
0,2 = the mean squared error of the producer's basis
forecasts, and
O, = the covariance between these two forecast errors

0v2, while in a

In a fully hedged position (h=1), MSE(PR)
non-hedged position (h=0), MSE(P) = 0,%. But h need not be
limited to the values zero or one, In an efficient market, h can

be calculated by minimizing equation (2) and solving:

t This is a model which generates a hedging ratio, h, which
represents the proportion of quantity purchased or sold which
should be hedged to optimize a specified objective function.
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In Peck's analysis, h most often took on values between zero
and one, though it was not restricted to this range and at times
was outside of it,

Three qualifications are in order. First, equation (3) gives
only an estimate of the true h, since this true value depends on
the cash price and basis forecast errors (and their covariance)
in the current forecasts, and these are not known. There is no
guarantee that hedging a proportion h as calculated above will
reduce uncertainty more than a full hedge. Sacond, foreign
exchange and interest rate movements can also affect the basis.
A trader holding foreign exchange with which she will purchase
grain must hedge both. If the trader is not holding foreign
exchange and intends to borrow it, she must use interest rate
futures ailong with grain and foreign exchange futures to deal
satisfactorily with the risks confronting her. Finally, Peck's
analysis does not include quantity uncertainty, an issue to be

addressed in the next section.

5.3. Quantjty Uncertainty

All traders must consider quantity in addition to basis
uncertainty. These two interact to determine the level of cost
(revenua) uncertainty an importer (exporter) faces. The analysis
in the next chapter indicates that, for a given level of basis
uncertainty, increasing quantity uncertainty has two effects: it
decreases the effectiveness of hedging in reducing cost
uncertainty, and it increases the probability that hedging will
increase rather than decrease this uncertainty. The implication

is that, even if one can predict the basis more accurately than
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cash price levels, quantity uncertainty may make hedging
inadvisable. Chapter Six provides some quantitative guidance as

to when this might be the case.

5.4 TIhe Buying Agency

5.4.1 Analytical Capacity

The analytical capacity required for effective hedging
depends in large part on how "effective" is defined, and this
definition depends on the agency's objectives. This paper has
stressed the difficulty of obtaining better prices through
futures trading, and has taken the view that the primary
objective of such trading should be risk reduction which facili-
tates profits in the firm's primary business. This orientation
leads to a fairly mechanistic view of hedging: a trader should
do his best to predict the basis, make sure he can predict it
better than cash price levels, and then systematically hedge
future cash commitments as they become known. Losses in one
period should be met with the realization that profits in later
periods will probably neutralize them, with little long run
impact on cost.

In this case, the analytical capacity of the agency should be
directed at understanding the factors affecting its local basis,
and predicting with some accuracy how it will behave between the
time a hedging position is taken and the time it is offset. This
is a challenging analytical task, but should be no more difficult

(and may be easier) than predicting cash price levels,
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An alternative view is that futures markets, in addition to
providing flexibility, improved information, and risk management
opportunities, provide opportunieis for direct profit. Many
traders classified as hedgers accept this view, and bonsider
futures trading effective only if it increases revenue or de-
creases cost. Petzel (1985) reflects such a view in stressing
the quick judgements and decisions necessary for effective LIC
tradinsg.

The analytical capacity needed to consistently earn direct
profits from futures trading is far greater than that needed to
reduce risk. Daily and longer term price movements? must be
followed and anticipated. Since thousands of speculators are
attempting to do just that every day, the probability of one
trader consistently "beating the market" is quite low. Far from
reducing risk, such activities will likely increase it.

But not all hedging techniques are purely risk-reducing. An
example is a technique called "basis trading", or "tendering the
basis" (to be treated in more detail in the next chapter).
Briefly, this technique involves negotiating a fixed basis, and
then establishing the price level through a futures transaction
anytime between the date the basis is negotiated and the date the
futures contract expires.® Such a technique allows a wide range
of behavior, from almost pure risk reduction (egstablish the pPrice
level immediately after negotiating the basis) to speculation

{(wait for a positive move in the market, then transact). A

? Tracking and anticipating daily price movements is called
Technical Analysis,. Fundamental Analysis deals with longer term
price trends.
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hedger tendering the basis needs to at least attempt to antici-
pate moves in the market and act accordingly. In cases such as
these, the distinction between hedgers and speculators becomes

blurred.

5.4.2 Financial Requirements

The initial margin on most contracts of five to ten percent
can seriously understate the financial commitments a trader may
have to make to keep a futures account open. First, all initiail
and maintenance margins must be in U.S. dollars if the futures
exchange is located in the U, S, Second, the process of marking
to the market means that a large losing position can require a
very large maintenance margin. Finally, the foreign exchange
needed to maintain this margin must be highly liquid, since
margin calls occur daily.

For example, the price of the December wheat futures contract
in 1975 dropped from $3.93 1/2 in July to $2.60 1/4% in December.
An importer taking a long position of 500,000 bu in the December
contract in July would have put up an initial basis of only
$196, 750 (500, 000%3, 935%0. 10). However, the value of his po-
sition lost $666, 250 between July and December, and the trader
would have had to commit this amount to the account to keep it
open. Interest costs on the intitial and maintenance margins
would have been over $21%,000 at interest rates prevailing at the
time ((196,750+666,2501*(5/12)1* .06 = 24,575). All together, the
trader would have had to commit almost $900,000 in valuable

foreign exchange to keep the account open.
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In the long run, positive and negative maintenance margins
should nearly cancel each other, so that the average maintenance
margin is near zero®*. The point is that periodic large commit-
ments of foreign exchange are required to participate in the
futures market. For a small country with limited foreign ex-

change holdings, such a commitment may at times be insupportable.

5.4.3 Behavioral Flexibility

The costs of futures trading are highly visible, and may not
be readily understood by higher authorities to whom the trading
agency must report. If the agency does not have the freedom to
access a foreign exchange account to meet daily margin calls,
trading may be impossible. While tendering the basis, the agency
may need to make quick decisions to avoid large losses. Ex-
tensive bureaucratic procedures may make such a trading technigue
infeasible, Finally, the agency must be given the opportunity to
prove its competence over a fairly long period of time. If short
run losses in the futures account result in diminished authority
or changing of personnel, the agency will be unable to develop

and implement a coherent hedging strategy.

* Between 1976 and 1985, this did not happen in the December
contract - the market dropped between July and December far more
than it rose, resulting in substantial net loszses to importers.
In the March and July contracts, on the other hand, hedging would
have had a negligible effect on cost. See Chapter Six.
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5.5 Conclusions

This chapter should make it clear that analysis and planning
must not only accompany all futures trading, but must precede the
decision whether or not to participate in such trading. Unin-
formed decisions prior to or during a hedging operation can

result in significant and unnecessary losses.
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CHAPTER S1IX

A MONTE CARLO ANALYSIS OF SIX PURCHASE STRATEGIES

6.1 Introduction

A country importing or exporting an agricultural commodity
has a number of buying or selling strategies from which to
choose, Each strategy has‘advantages and disadvantages, and no
single strategy will be appreopriate for all countries at all
times. This chapter will analyze six potential strategies from
the standpoint of a country facing quantity, price, and exchange
rate uncertainty. The country earns British pounds (L)' with
which it buys U.S. dollars to import wheat from the United
States. The strategies are Cash Only, Forward Contracting, Full
Hedging, "Optimal" Hedging, Price Averaging, and Basis Trading.
This section will present the assumptions and methods used in the
analysis. Section 6.2 will explain each strategy in detail.

Section 6.3 will present and discuss the results of each
strategy in terms of the average cost, variance of cozt, and mean
Square error of cost estimates each would have generated had they

been used during the period 1976-1985. Section 6.4 will discuss

British pounds were chosen primarily because they have been
widely traded on the IMM for many yYears, and a complete futures
price series is available. By contrast, the French franc has
been infrequently traded, and never at high volumes. As a
result, the price series is discontinuous and not very useful.
While there are no longer any countries with & currency tied to
the pound, there are many still tied to the French franc. Any
such country earning British pounds (or some other convertible
currency) and needing U.S. dollars in the future could use the
futures markef to establish the $/L exchange rate. It could then
use the French franc futures market to establish a $/FF exchange
rate, thereby determining the exchange rate for its own currency.
This final step is eliminated in the Present analysis, but must
be considered by any country holding convertible foreign exchange
to which its own currency is not tied.
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advantages and disadvantages of each strategy not illustrated by
the quantitative measures of the previous section. Finally,
section 6.5 will analyze the impact of varying levels of bhasis
and quantity uncertainty on hedging effectiveness.

The analysis is a Monte Carlo simulation for the years 1976-
1985, 2 It is general, neither limited nor fully applicable to a
specific country. Historical wheat futures prices from the
Chicago Board of Trade, and historical British pound futures
pPrices from the International Monetary Market are used. These
are combined with randomly generated import quantities and basis
values.® In each strategy, the country purchases U.S. dollars
with its British pounds, then purchases wheat. It does this
three times a year, in March, July, and December. During each
pPeriod, the country estimates its expected import quantity and
price (in terms of British pounds) for the following period. For
example, in March the country estimates its expected cost of

importing wheat in July by estimating the amount of wheat it will

2 A Monte Carlo simulation is used to generate probability
distributions on random "performance" variables which are fune-
tions of random "input™ variables. First a model is developed
which relates these input variables to the performance variables.
Next, probability distributions are specified for the input var-
iables. Finally, the model is run a large number (50-100) of
times, each run using new input variable values randomly gZener-
ated out of the specified pProbability distributions. The result

is a probability distribution on the performance variables, In
this analysis, the performance variables are average cost, var-
iance of cost, and mean square error of cost estimates, The

input variables are import quantity, basis values, and wheat and
British pound futures prices.

3 Import quantity is not a function of price, so that the model
assumes infinitely inelastic demand. While this is obviously not
a reasonable assumption in the long-run, it is more reasonble in
the short-run: a country facing a deficit in a staple commodity
such as wheat will likely be willing to fill that deficit through
imports over a range of prices.
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import, the U. 8. dollar price it will Pay, and the exchange rate
it will obtain. The difference between expected and actual cost

is used to calculate the mean squared error of cost estimates

over the ten year period. For each strategy, the equation is:
(H MSE = (£ (Cc" - EC“)?1/10,
where, C“ = actual cost in L, and

EC* = expected cost in L

The mean and variance of cost are calculated using the ap-
propriate equations and the actual costs incurred by the country.

The theoretical background presented in Chapter Three allows us
to anticipate how hedging might affect these three measures. If
the wheat and British pound futures markets are efficient, we
would expect no significant difference in average cost between
Cash Only and the various hedging strategies. Too, the fact that
futures prices reflect expected supply and demand conditions in
cash markets, and therefore move in conjunction with cash prices,
indicates that we would expect no significant difference in the
variance of cost between the Cash Only and the various hedging
strategies,

On the other hand, we would expect hedging to significantly
reduce the mean squared error of cost estimates, providing the
traders can predict the basis more accurately than they can
predict cash price levels. The analysis to follow will show
whether our anticipated results are correct.

To simplify the analysis, the expected wheat import quantity
for each period remains constant at 100, 000 bu. Actual import

quantity is:
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(2) QY = EQ¥Y + ea

where, Q" = actual import quantity,
EQ“ = expected import quantity = 100, 000 bu, and
€e = a normally distributed random variable with mean = 0
and standard deviation = 10, 000 *

Similarly, the expected basis is equal to 3$0. 75/bu throughout

the analysis.® The actual basis is:

(3 B = EB + es,

where, B = actual bhasis,
EB expected basis = $0.75/bu, and
as a normally distributed random variable with mean = 0
and standard deviation = $0.075/bu

n u

Assuming the wheat futures market is efficient,

(W) EP* = PFY¢(t+1) + EB,

where, EP* = the U.S. dollar price the country expects to pay in
the cash market during the next period, and
PF¢(t+1) = the current price of the wheat futures
contract which expires during the next period
(e. & , the price in March of the July wheat
contract}

Expected U.S. dollar cost is:

(5) EC* = EQY * Ep*
The equation for calculating actual U.S. dollar price will

always use equations (2) and ¢(3), but otherwise will vary by

The standard deviation for both quantity and basis valuesa was
arbitrarily set equal to 10% of their expected values. The
implications of higher or lower standard deviations will be
analyzed in section 6, 5,

* This figure is based roughly on transport costs. Over the
past 10 years, the average cost per bushel of transporting wheat
from U.S. Gulf ports to Egypt, Morocco, and West Africa, has been
$0.67. Reasoning that the mark-up for LIC's will not be below
freight cost, the figure has been rounded up to $0.75/bu, The
analysis will not be significantly affected by using othar
figures near this leval.
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purchase strategy. The appropriate equation will be specified

while discussing each strategy. Actual U. 3. dollar cost is

always:
(6) C* = (EQY + eq) *P*,
where, P*' = actual U.S. dollar price

The British pound futures market is assumed to be efficient,

S0!

«” EER = 1/PF't(tats,?

whera, EER = the expected L/$ exchange rate, and
PF¢(v+1» = the current price of the L futures contract
which expires during the next period (this
price is quoted in terms of $/L)

The expected cost in L is identical in each strategy. Using

equations (4) and (7), it is:

(8a) EC* (EP*) *( EQY) *#( EER)

(8b) IPF ¢ ct+1: +EBY*LEQ“}*[1/PF s ces1s1,

As was the case with wheat, the equation for calculating the

actual exchange rate will vary by strategy, and will be specified

when discussing each strategy. Actual cost in pounds is always:
(ga) Ct = (C*)*(ER)
(9h) = (EQ¥ + ea)*(P*)*(ER),

where, ER = actual L/$ exchange rate

Jensen's Inequality, by which this equation 1s incorrect, does
not apply in this case, since PF':(t++1y is not a pure statistical
expectation. See Appendix F for a proof.
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We further assume that the L basis is always equal to zero.
While this assumption is not strictly correct, it is more nearly
sc than in the wheat market, and it simplifies while not serious-

ly compromising the analysis.

6.2 TIhe Strategies

The following sections will describe each strategy and speci-

fy how actual cost in British pounds is calculated. Once this is
done, MSE can be calculated using equation (1). Of the six
strategies discussed, four involve futures trading. In each of

these four, a different wheat hedging strategy is used in con-
Junction with the same foreign exchange hedging strategy: hedging
an amount of British pounds equal to the trader's eXpected needs.
Other, more sophisticated foreign exchange hedging techniques are
available, but will not be considered in this analyis. See

Tygier (1983), and Walmsley (1983).

6.2.1 Cash Only

As the name indicates, the trader in this strategy transacts
only in cash markets. During each period, she uses equation {(8b)
to calculate expected import costs in L during the following
period. She then waits until the following period, and purchases
dollars and wheat in the cash market. The actual cost in L

incurred at this time is:

(10} C" = (Actual $ Price)*(Actual Quant.) *{ Actual L/$% Exch. Rate)

The actual dollar price of wheat is:

(11) P* = PFYt4s1(1+1y + EB + ep
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where, PFt+1¢t+143s = the price of the expiring wheat futures
contract (e. 2., the price in July of the
July contract)
By assuming a basis of zero in the L market, the actual L/$

exchange rate is:

(12) ER = [1/PF ¢+t tre14]

Using equation (9b), we can determine the actual cost in L:
(13) C" = [(EQ+ea) * [PFYtvict+1)+EB+eal *[1/PF'vetctetr]

The mean square error of cost estimates over the ten year
horizon can then be calculated using equation (1). The costs
determined by equation (13) are used to calculate average cost

and variance of cost,

6.2,.2 Forward Contracting

In this strategy, the trader forward contracts during each
pericd for his expected wheat and U.S. dollar needs during the
following pericd. The wheat contract specifies that the trader
will purchase 100,000 bu of wheat during the next period at a
price equal to the current price of the contract expiring during
the following period, plus $0. 75/bu. For example, the price for
a contract signed in March for purchase in July would equal the
current price of the July contract, plus $0.75/bu. In the for-
eign exchange contract, the exchange rate is equal to the current
price of the L contract which expires during the next period,
without any basis adjustment. For a contract signed in July for
Purchase in December, the price would be the current price of the
December L contract. ®

If the trader's actual needs the following period are greater

than the gquantities for which he has contracted, he is free to
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purchase more in the cash market. In this case, his actual costs
are equal to the costs incurred in the contract, plus costs

incurred in the cash market:

(1) C" = [(PFY"tcte13+$.75/bul *[ EQI AL 1/PF ¢ (¢v1)]
+ @ [ PP ts10t+1) +EB+eg ] *[1/PF sttt}

However, the trader may not purchase less than that for which
he has contracted. If his needs are less than anticipated, he
buys the quantities agreed upon in the contract, and stores the
extra grain, In calculating MSE, this analysis will ignore
storage costs, so that actual costs will equal expected costs,
This will result in an underestimate of average cost, and of the
true error in the trader's cost estimate, since these storage
costs were not anticipated. One should keep this fact in mind

when interpreting the results presented in section 6. 3.

6.2.3 Pull Hedging

In the Full Hedging strategy, the trader estimates her wheat
and U.S, dollar needs for the following period, and hedgZes these
quantities in the futures markets. When the following period
arrives, she closes out her futures positions and purchases U. S.
dollars and wheat in the cash markets. The strategy is called

Full Hedging to contrast it with the "Optimal" Hedging strategy

There is no July L contract, so the contracts signed in March
use the September contract in its place. In March, the trader
sells the September L contract, and buys it back in July when he
purchases wheat, Since he has offset prior to contract expir-
ation, the cash and futures prices may not have completely con-
verged, meaning the basis may not be equal to zero. However,
comparison of the September contract prices and cash prices in
July shows them to be nearly identical, so that the zero basis
assumption seems reasonable,
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which follows, where the trader will hedge only a certain propor-
tion of her expected wheat needs.

As in the hedging examples of Chapter Three, the actual cost
to the trader can be calculated as the cost incurred in the cash
market, adjusted for any gains or losses in the wheat and L
futures markets. In the cash market, the trader purchases an
amount EQ+ea, valued at the exchange rate prevailing when the

transaction occurs:

(15) C® = [PFYt+1t1+1)+EB+epl *{ EQ+aa)l *[1/PF 1 v1tt+1}

where, C° = cash market cost in L, and all other variables are
as previously defined.

In the wheat futures market, the trader hedged the quantity
Eq. The dollar gain or loss on this transaction is also valued

at the exchange rate prevailing when the cash transaction occurs:

{16) GLY = EQY*[PFYt (ts11~PPF"tssct+13 )2 1/PF ¢catctsty)

where GLY = the wheat futures market gain (-) eor loss (+}, in L.

In the British pound futures market, the trader determined
the quantity of L to sell using expected wheat quantity, expected

U. S, dollar price, and expected exchange rate:

(17 Q- = EQY*[PF "t ct+1 1 +EBI AL 1/PF ¢ ce+13)

This quantity muat be multiplied by the futures market price
change to calculate the U. S, dollar gain or loss. Once again,
this is valued at the exchange rate prevailing at the time the

cash markeft transaction takes place:

119




(18) GLt = QL*(PFLt+|¢t+:)'PFLt(t+|)l*(1/PFLt+1reotal

where, GL" = the L futures market gain (-) or loss (+}, in L

The total cost in L is equal to the sum of equations 15, 16,

and 18:

{19) Ct = C° + GL¥ + GL*

6.2.4 r"Optimal” Hedging

This strategy is identical to the Full Hedging strategy,
except that the trader hedges only a certain proportion of his
expected wheat import quantity. He continues to hedge all his
expected U.S. dollar needs in the L futures market.

The proportion of expected import quantity the trader hedges
is called the optimal hedgfing ratio, and is determined by an
optimal hedging ratio model. This model is similar to Paeck's
(presented in Chapter Five) but includes quantity uncertainty.
The derivation of the model can be found in Appendix G.

The optimal hedging ratio is calculated for each period and

each year as:

(20) h = (Ocr-0Oce) /LEQ*(Je2-20sa+dr2) ],

where, Ocr = the product of the forecast errors in the U, S,
dollar cost and cash price forecasts, averaged over
the past 5 years,

Oce = the product of the forecast errors in the U. S.
dollar cost and basis forecasts, again averaged
over the past 5 years,

EQ = the expected wheat import quantity = 100, 000 bu,

Os? = the squared forecast errors in the basis forecast,
averaged over the past 5 years,
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Ore = the product of the forecast errors in the U §.
dollar cash price and basis forecasts, averaged
over the past 5 years, and

0s2 = the Squared forecast errors in the cash price
forecast, again averaged over the past 5 years

Hith three periods per year, and a ten year horizon, thirty
optimal hedging ratios will be calculated. These ratios use only
information that was available to the trader at the time he was
making his decision. Thus, they are optimal only ex-ante. Using
hindsight, ratios other than those used might be shown to have
been optimal. This will become clear when the results of the
analysis are presented.

The equation for calculating actual cost in L under this
strategy is identical to that used in the Full Hedging strategy,

except that h must be used in calculating the wheat futures

market gain or loss:

(21) GL* =(h*EQ"*[PF't(tots-PF't¢1(tol)])*(1/PFLt+1(to()),
and,
{19} Ct = C¢ + GLY + GL*

A8 in every strategy, MSE is calculated using equation (1),

6.2.5 Price Averaging
In this strategy, the trader attempts to average the current
futures market price and whatever cash Price that prevails when

the wheat is purchased, She does this by hedging one-half of her

expected wheat needs. This strategy is just a special case of
"Optimal" Hedging, with h = .5 in equation (21) above.
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6.2.6 Basis Trading

The trader forward contracts only the basis in this strategy.
He is then free to establish the price level through a futures
transaction anytime between the 8ig&ning of the basis contract and
the receipt of the wheat. For example, in March the trader could
negotiate a basis of $0.75/bu. Then anytime between March and
July, he could purchase the required number of wheat futures
contracts. In July, he would exchange these contracts for wheat
at the prevailing futures price. In this final transaction, he
has in fact purchased the wheat for a price equal to the current
futures price. Thus, the basis on this final transaction is
equal to zero. From Chapter Three, we know that when the basis
is 2ero, the price the trader receives is equal to the price at
which he first transacted in the futures market. So the trader's
futures transactions do in fact determine the price level, to
which the negotiated basis of $0.75/bu must be added to find the
final price.

To calculate actual cost in L, equation (19) is used once
again, with the wheat and L futures market gains or losses calcu-
lated as in equations (16) and (18). The calculation of C°
presents certain problems. We know that the U.S. dollar price is
equal to the price at which the trader first transacted, plus the
negotiated basis. But since the trader can make his first
futures transaction at a time of his choosing, we don't know what
the price will be. He therefore assume that the trader always
transacts at a price equal to the average of the price when the

basis contract is signed, and the Price at expiration. For
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example, when the trader negotiates a basis in December for March
delivery, the price at which he transacts in the futures market
is equal to the average of the price of the March contract in
December, and its price at expiration in March. He can then

calculate the cash cost in L:

(22) C° = ([(PF ¢ (tvs) +PFY s a1 ces143) /21 +. T5)*X(EQ+eQ@ *(1/PF (o1 cts1y)
This assumption is obviously not realistic, and in fact hides

many of the advantages and disadvantages of basis trading, Yet

the assumption had to be made to make the analysis tractable. In

considering the merits of basis trading, one should therefore

rely less on the results presented in the next section than on

the discussion in section 6.4 of this chapter.

6.3 Results

The model was run 50 times in each of two simulation modes:
with foreign exchange hedging incuded in the four hedging
strategies; and with it excluded. Table 6-1 shows the average
results over the ten year period 1976-1985 from each of these
simulations. The results are standardized relative to the Cash
strategy.

Examining the results without foreign exchange hedging, we
see that Forward Contracting increased cost by 4. 6% over Cash.
Full Hedging and "Optimal" Hedging showed lower costs which
nevertheless exceeded Cash cost by almost 2%. Price Averaging and
Basis Trading resulted in cost increases of less than 1% over
Cash. None of the cost increases from the hedging strategies

were statistically significant even at . 5.
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Table 6-1. Ten~Year Average Results from 50 Runs of Each

Simulation,

w/ and w/o Foreign Exchange Hedging

ST TR MR AR M m e vm m mm m v v R R MR A T M MR R e Sk e N R e e e . e B SR e A e e o M R TR N M MR N e e A W o e -

Average Cost

Cash

Forward Contract
Full Hedge
"Optimal" Hedge
Price Averaging
Basis Trading

Var(Cost)

Cash

Forward Contract
Full Hedge
"Optimal" Hedge
Price Averaging
Basia Trading

MSE{ Cost)

Cash

Forward Contract
Full Hedge
"Optimal” Hedge
Price Averaging
Basis Trading

Hith For. Exch.
Hedging

. 000
. 049
. 006
. 006
. 997
. 998

QO 2 D w2

. 000
. 689
. 802
. 855
. 812
. 807

[ R o B o Y s QMY

1. 000
0.271
0.581
0.721
0.691
0.666

Hithout

For. Exch.

Hedging

[ J. QR . . S

[= 2 = o I o R

. 000
. 046
. 018
.018
. 009
. 008

. 000
. 687
. 954
. 998
. 937
.93%

. 000
. 287
. 722
. 859
. 755

737

Note: Non-standardized results may be found in Appendix H.

Brokerage costs average roughly 1% of a contract's value.

Average Cost for the Full Hedge,

Optimal Hedge, and Basis

Trading strategies should be revised upward by this
amount. Price Averaging should be adjusted up by 0.5%.
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The large cost increase in Forward Contracting is due to the
fact that the trader can never purchase less wheat or fewer U. S.
dollars than the quantities for which she has contracted. She
can purchase more of each if her actual needs exceed her expected
needs. Given this shortcoming, an obvicus solution, if one wants
to forward contract, is to do so for only a portion of expected
needs, and purchase any extra requirements in the cash market
when those requirements are known. The disavantage of this
approach is that one is leaving a potentially large portion of
one's total purchase open to price fluctuations.

In the other five strategies, the trader is free to buy more
or less than her expected needs, so the cost increases were
smaller, Given how small these increases are, it might be in-
formative to examine the results on a monthly basis. This is
done in Table 6-2, where average cost from Cash Only is compared
with the average of the average costs from the four hedging
strategies,

This table shows that in two out of three months (March and
July), hedging had almost no effect on average cost, while in the
other (December) hedging significantly increased cost. For March
and July, the Efficient Market Hypothesis would seem to hold. It
did not hold for the December contract during the ten years
analyzed, but one may not conclude from this that it will not
hold over the next ten years,

Turning noew to the cost variance, we see that Forward Con-
tracting had the lowest. This is due to the elimination of
downward fluctuations in the quantity of wheat purchased, so that

the reduced variance is at the cost of periodically having to
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Table 6-2. Comparison of Ten-Year Average Cost, w/o Foreign
Exchange Hedging, Monthly

Cash 23,718,592 20, 946, 364 19,231, 966

Hedging ( Avg,

of Full Hedge,

"Opt. " Hedge, 23,754,000 20,829,000 20, 158, 000
Price Averaging,

and Basis Trading)

Percent Increase/ 0.15 - 0.60 4. 80
Decrease from Hedging
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purchase more wheat than one requires. The four hedging strate-
gies reduced the cost variance by an average of 4. 4%, Again,
looking at the monthly figures in Table 6~-3 ig informative: in
July and December, hedging decreased cost variance by an average
of 6.2%; and 6. 3%, respectively; in March, hedging decreased cost
variance by only O0.5%. In addition, hedging periodically in-
creased coat variance during all three months in individual
years, Finally, the decreased variance is not statistically
significant at .1 for any of the strategies. The implication of
these results is that a trader cannot necessarily rely on hedging
fo decrease the variance of his costs (or his revenues if he is
an exporter).

Such is not the case for the MSE of cost estimates.® On
average, the four hedging strategies decreased MSE by more than
23% below Cash Only. Full Hedging showed the largest decrease,
28%. Interestingly, "Optimal" Hedging showed the smallest de-
crease, 14%.7 A monthly analysis shows that the average decrease
for all hedging atrategies was 5.7% in March (and "Optimal”
Hedging actually increased MSE}, 19% in July, and 43% in Decem-
ber. Furthermore, in only two of the fifty simulation runs did

the average MSE from hedging exceed that from the Cash strategy.

4 This statement is strictly true only in the present analysis.
See below. Also, none of the decreases are statistically sig-
nificant at .1 using the F test. But the fact that MSE decreased
as expected in every hedging strategy argues for the existence of
a systematic relaticonship between hedging and MSE. To fully test
the significance of the decreases, one would have to test the
probability of MSE falling in all four cases if in fact there
were no relationship. The F test does not do this.

7 These results are compatible with those of Peck {1975).

Remember that the optimal hedging ratio used in this strategy is
optimal on ex-ante.
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Table 6-3. Comparison of Ten-Year Average Variance, w/o Foreign
Exchange Hedging, Monthly

Strategy YVariance
March July December
Cash 1. g9%x40t3 2.4gx1p3 1. B4x40t3

Hedging (AvE.

of Full Hedge,

"Opt." Hedge, 1.98%10!°? 2.34%10'3 1. 73%1013
Price Averagine,

and Basis Trading)

Percent Increase/ -0.50 - 6,20 -6.30
Decrease From
Hedging
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As expected, Forward Contracting performed quite well by the
MSE criterion. During years when the trader required less wheat
than that for which she had contracted, actual costs were equal
to expected costs.

Turning now to the results with foreign exchange hedging, we
see a similar pattern in average cost. Forward Contracting is
again the highest, followed by the four hedging strategies, none
of which differ by more than 1% from Cash strategy, and none of
which are significantly different from Cash Only even at .5.

The combination of wheat and foreign exchange hedging has
reduced cost variance by an average of over 18% compared with
4, 4% when wheat alone was hedged. Unlike the latter case,
hedging decreased the variance all three months, While these
differences are not statistically significant using the F test,
the fact that the variance dropped in every strategy argues for
the existence of a systematic relationship.

This result was unexpacted, and cannct be easily explained.
He would expect in any strategy that the price in pounds would be
less variable than the price in dollars. This is because a weak
dollar makes wheat less expensive for traders holding pounds,
thereby stimulating demand and increasing the dollar price of
wheat. This combination of a low L/$% exchange rate (or a high
price of the pound contract, which is gquoted as $/L} with a high
dollar price will tend to stabilize the price in pounds. But we
would expect this relationship in cash as well as futures prices,
8o that hedging wheat and pounds would not be expected to reduce

the variance below that obtained in a Cash Only strategy.
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But hedging has reduced the variance. The reason for this
can be seen in Table 6-4: in two out of three months, the covar-
iance between wheat and pound futures prices is higher than that
between wheat and pound cash prices, There i3 no immediately
apparent reason for this difference in covariances, and one
cannot be sure that it will continue in the future. If it does
not, hedging will not reduce the variance of cost below that
obtained with Cash Only.

Examining MSE, we find as expected that combining foreign ex-
change and wheat hedges reduces this measure more than hedging
wheat alone - an average decrease of 33% relative to Cash Only,
vs. 23%. In none of the fifty simulation runs did the average
MSE from hedging exceed that from Cash Only, and all the MSE
reductions were statistically significant at .1 {(using the F
test).

Figures 6-1 and 6-2 summarize the MSE simulation results in
the form of histograms. In Figure 6-1 we see that moving from
Cash Only to Full Hedginglwithout foreign exchange cover has
dramatically shifted the distribution of MSE to the left. Figure
6-2 shows a further leftward shift and narrowing of the M3E
distribution when moving from Full Hedging without foreign ex-
change cover to Full Hedging with foreign exchange cover.

The results of this analysis allow a few generalizations:

1. In neither simulation (with and without foreign exchange
hedging) did hedging have a large effect on average cost
when the three months were averaged together. However, had
an importer used only the December contract, she would have

suffered quite a large increase in cost over a Cash Only
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Table 6-4%., Comparison of Covariance Between Wheat and Pound
Cash and Futures Prices

Price Month
March July December
Cash 7.6 0.59 4.5
Futures 14,2 6.59 6.4
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Figure 6-1. MSE Histogram, Casa Only
and Full Hedge Without Foreign
txchange Cover
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Figure 6—2. MSE Historgram, rull Hedge
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strategy. An exporter, on the other hand, would have
enjoyed a large increase in revenues, One cannot say
whether the same would happen over the next ten years, and
in the absence of strong evidence to the contrary, one would
have to expect that hedging using the December or any other
contract would have a neutral effect on cost (or revenue).
The point is that hedging will inevitably result in periodic
loases. While these losses will in general be matched by
equal gains in the long run, they are highly visible (in the
form of margin calls), and as this analysis indicates, may
be significant over a period of years.

2. Hedging wheat alone had only a slight impact on cost var-
iance, while hedging it in combination with foreign exchange
systematically reduced the variance. However, unless one
has reason to expect the futures prices of the currency and
commodity being traded to be more highly correlated than the
cash prices, one cannot expect a significant reduction in
variance due to hedging.

3. Cost forecast errors c¢an be reduced even if hedging has no
impact on the variance of cost, as happened during March in

the simulation without foreign exchange hedging.

6. 4 vanta D vant a tra
6.4.17 Cash Only

Using Cash Only, & trader is not locked intec purchasing a
specified amount of a commodity, as he is in Forward Contracting.
Too, he is not subject to the commissions and margin calls of the

hedging strategies. Both these costs are quite visible - they
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appear as losses in financial accounts - and may be politically
embarrassing or difficult to explain to a superior not familiar
with the costs and benefits of futures trading. On the other
hand, a trader with a futures position moving in his favor has
money added to his margin account. These are highly visible
profits,.

The disadvantages of a Cash Only strategy have been discussed
at length in Chapter Four. First, such a strategy is not very
flexible. A trader can price a commodity only at the time she
purchases it, and cannot establish a legal claim to the commodity
prior to taking physical possession of it. She therefore risks
being unable to obtain needed supplies at affordable prices.
Second, a Cash Only trader is less likely to benefit from the
information content of futures prices, information used in bids
prepared by brokers, and useful in making storage decisions.

Third, a Cash Only strategy leaves a trader open to the
uncertainty inherent in volatile world grain markets. Finally,
the combination of limited flexibility and information, and
pervasive uncertainty may combine to reduce the real income of a
firm by hindering planning, limiting investment, and increasing

the firms's transaction costs.

6.4.2 PForward Contracting

As this analysis shows, Forward Contracting reduces a S8reat
deal of the uncertainty facing a trader. This reduced uncer-
tainty may facilitate planning and reduce a firm's transaction
costs. The strategy also allows a trader to establish legal

claim to a commodity prior to taking physical possession. This
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feature may be of great value during periods of possible shor-
tage. For countries facing an unpredictable basis but relative
certainty about quantity, Forward Contracting might be the besat
purchase strategy.

But this strategy suffers from at least three disadvantages.
First, it is the least flexible of the six alternatives. Just as
in Cash Only, price and quantity are determined simultaneocusly.
Unlike Cash Only, quantity must be determined prior to the time
the commodity is8 needed, implying greater quantity uncertainty.

Second, the inflexibility of Forward Contracting generates an
incentive for either the buyer or seller to default. For
example, an exporter might sign a contract in July for December
delivery of wheat at $1.80/bu. If between July and December the
price of wheat rises significantly, the exporter has a strong
incentive to default on the contract and sell to someone else at
the higher price, The importer would then have to make his
purchase in the cash market at the higher price, or do without.

Finally, one is locked into this quantity, which may be
higher or lower than actual requirements. If it is higher, one
may have difficulty obtaining storage and will suffer unan-
ticipated atorage costs, including spoilage, None of these prob-
lems were reflected in this chapter's simulation analysis.

6.4.3 Hedging: Full Hedging, "Optimal" Hedging, Price Averaging,
and Basis Trading

All four hedging strategies help increase a trader's flex-
ibility and access to information, Along with the reduced uncer-
tainty they make possible, these benefits might facilitate plan-

ning and investment, reduce transaction costs, and thereby
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increase real income, Of the four, Full Hedging and Price
Averaging have the advantage of simplicity - one need only fore-
cast expected requirements, then hedge all or half of them.

Price Averaging maintains a more speculative flavor, since half
of one's expected needs are left open to price fluctuations. It
is thus surprising that when hedging only wheat, this strategy
reduced MSE by nearly as much as Full Hedging (the latter enjoyed
a more significant advantage when both wheat and foreign exchange
were hedged).

There is nothing sacred about a hedging ratio of 1.0, or 0.5.
A trader can hedge any proportion of expected needs she deems
best at the time. She may want to combine some safety with
speculation, in which case she would hedge less (more) than 100%
of expected needs if she feared a price drop {(rise). Such a
strategy requires constant tracking of the market, and no one, no
matter how skilled, is guaranteed a cost advantage.

Alternatively, one may hedge more or less than 100% of
expected needs with the objective of minimizing forecast errors,
as in the "Optimal" Hedging strategy. One disadvantage of such a
strategy is that it is relatively complicated, requiring the
calculation of a new optimal ratio each period. The other disad-
vantage - that the ratio is optimal only ex-ante - is illustrated
by the fact that this strategy reduced MSE less than any of the
other hedging strategies. But these results are not an argument
for ignoring "Optimal"™ Hedging. They are an argument for
improving the estimates of the optimal ratio. If this can be

done, such a strategy would be superior to Full Hedging, Price
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Averaging, or a strategy of less systematically determining the
hedging ratio,

For LIC importers and exporters facing a less predictable
basis, such a strategy is both more difficult and potentially
more beneficial. It is more difficult because the optimal ratio
may be more difficult to accurately predict. It is potentially
more beneficial due to the higher initial levels of uncertainty
these traders face.

This discussion points to the possible disadvantage of these
three hedging strategies, The basis facing LIC traders may be
less predictable than that facing traders located closer to the
major futures exchanges, or traders more integrated into world
markets. Also, all traders face some quantity uncertainty. The
combination of basis and quantity uncertainty may cause hedging
to increase rather than decrease overall uncertainty. It is in
this case that Basis Trading hecomes especially attractive. A
trader using this strategy can negotiate a fixed basis, and can
then establish the price level at the time of his choosing, Once
this level is established, all price uncertainty is eliminated
(some quantity uncertainty remains). Basis Trading is also very
flexible. A trader can choose to establish the price level soon
after negotiating the basis, either to eliminate price uncert-
ainty or avoid a price rise she suspects is coming. Alternative-
ly, she could choose to wait, watch the market, and establish the
price level later. In addition to providing the oppportunity for
profit (or loss!) this alternative allows the trader to more
accurately assess her requirements prior to establishing the

price level, thereby reducing quantity uncertainty.
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6. a i Lev of Basij a it

a
Uncertainty on Hedgjing Effectivenegs

Until now the analysis has assumed specific levels of basis
and quantity uncertainty. Actual values of each have been gener-
ated from normal distributions centered around expected levels,
with standard deviations equal to 10% of those levels. Thus,
roughly two-thirds of all basis observations fall between $0. 675
and $0.825, with the average observation about equaling the
expected value of $§0.75. Likewise, about two-thirds of all
import quantities fall between 90,000 bu and 110, 000 bu, with the
average quantity nearly equaling the expected value of 100, 000
bu.

As shown in Chapter Three, the ability of hedging to decrease
price uncertainty depends on the predictability of the basis.
Furthermore, the analysis in that chapter ignored quantity uncer-
tainty. In Zeneral, increased quantity as well as basis uncer-
tainty will reduce the effectiveness of hedging in reducing risk.
The question then arises, how high can basis and quantity
uncertainty go before hedging loses its effectiveness?

Too, the "Optimal" Hedging strategy makes it clear that one
need not be confined to a hedging ratio of 1.0 or 0.5, A rule of
thumb for many traders is to trade some fairly constant fraction
of expected quantity, this fraction often falling between 1.0 and
0.5. What are the benefits of such a strategy, and how is it
affected by basis and quantity uncertainty?

Figure 6-3 through Figure 6-6 represent an attempt to answer
these questions. They show the percent reduction in MSE of cost

estimates achieved by moving from Cash Only to Full Hedge, 75%
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Hedge, and 50% Hedge strategies, for varying levels of basis and
quantity uncertainty. Full Hedge is identical to that in the
earlier analysis. In 75% (50%) Hedge, the trader hedges 75%
(50%) of both expected wheat quantity and expected foreign ex-
change requiremants. *

To obtain these results, the simulation model was first
modified to include the 75% Hedge and 50% Hedge strategies. Next
Sigma Q, the standard deviation of quantity forecast errors, was
set at a specific level, e.g , O in Figure 3. Third, the model
was run fifty times at each of four levels of Sigma B (the
standard deviation of basis forecast errors), ranging between 0
and 60% of EB. These three steps resulted in four sets of fifty
data peints for each hedging strategy, each set corresponding to
a different level of Sigma B. In the fourth step, linear regres-
sions were run on the four sets of points corresponding to each
strategy. These regression lines are what appear in the f{igures.
Finally, these four steps were repeated for different levels of
Sigma Q, ranging up to 30,000, or 30% of EQ. Each figure, then,
shows percent reduction in the MSE of cost estimates as a
function of basis uncertainty, given a specific level of quantity
uncertainty.

Sigma Q and Sigma B levels can be most usefully interpreted
as follows: a Sigma Q (B) of, say, 10% of EQ (EB), indicates that

roughly two out of three times, one can predict actual quantity

The 50% Hedge strategy differs from Price Averaging in the
previous analysis. In the latter, the trader hedges 50% of
expected wheat requirements but 100% of expected foreign exchange
requirements.
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Figure 6-4. % MSE Reduction as a
Function of Basis Uncertainty
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rigure 6-5. % MSE Reduction as a
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Percent Reduction
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Figure 6-6. % MSE Reduction as ¢
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(basis values) with an error of 10% or less. Interpreted in this

way, Figure 6~3 through Figure 6-6 can provide the basis for

rules of thumb as to what kind of results one might expect from

hedging, depending on how accurately one can predict bases and:

Guanftities,

Several conclusions can be drawn from this analysis:

1. Quantity uncertainty has a very large

effectiveness of any hedging strategy.

basis certainty, the aeffectiveness of
from 100% to about 7% as Sigma Q goes
The other two strategies show similar

effectiveness as Sigma Q increases.

impact on the

Even with complete
a full hedge falls
from 0 to 30% of EQ.

decreases in

2. Basis uncertainty becomes relatively less important as

quantity uncertainty increases. This

is shown by the

progressive flattening of the regression lines as Sigma @

increases,

3. Even at high levels of basis uncertainty, hedging can remain

effective if quantity can be forecast

with some accuracy.

For example, with 3igma B equal to 60% of EB and Sigma Q

equal to 10% of EQ, hedging reduces uncertainty by between

20% and 30%, depending on the strategy utilized.

4, The advantage of Full Hedge over the other two strategies

diminishes as quantity uncertainty increases. As Sigma Q

goes from 0 to 30% of EQ, the difference in MSE reduction

beteen Full Hedge and 50% Hedge falls

from about 17 percent-

age points to less than 2 percentage points.
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This last conclusion raises the question of what advantage
one obtains by hedging less than 100% of expected quantity. If
the average percent reduction in MSE from a 100% hedge always
exceeds that from a smaller hedge, why would one ever hedge laess
than 100%?

This question can be answered by examining Table 6-5, The
table shows that Full Hedge always results in a greater average
MSE reduction than the other two strategies. But it also shows
that the variance of the reduction in MSE (the Standard Error of
the Regression) is always higher in this strategy than in the
other two. At relatively low levels of quantity uncertainty

0 to 10% of EQ}, this heightened variance is probably

(Sigma Q
not a serious problem. But at higher levels of quantity uncer-
tainty, the large variance from Full Hedge means that this
strategy actually increases MSE relative to a Cash Only strategy
gignificantly more often than do the other two strategies, The
clear implication is that, at relatively high levels of quantity
uncertainty, hedfing less than 100% of expected quantity reduces
the probability that hedging will increase rather than decrease
cost forecast errors. Such a strategy is less risky than a Full
Hedge strategy.

All things considered, the results are encouraging. The
analysis indicates that if a country can usualily forecast its
import needs with an error of less than 20%, hedging can signif-

icantly reduce its uncertainty even at high levels of basis risk.
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Table 6-5. Avg. % Reduction in MSE, Standard Error of the Regres-
gion, and "t" Statistic by Hedging Strategy and Level
of Quantity Uncertainty

Sigma Q Hedging Avg., %
(% of EQ) Strategy Reduction, MSE SER "t" Statistic®
g Full Hedge 67.5 9.7 7.0
75% Hedge 63.3 7.8 8.1
50% Hedge 50. 4 6.8 7.4
10% Full Hedge 32.2 12. 1 2.7
75% Hedge 30. 4 9.8 3.1
50% Hedge 23. 8 8.9 2.7
20% Full Hedge 14, 1 11. ¢ 1. 2
75% Hedge 13.3 8.6 1.5
50% Hedge 10G. 8 5.5 2.0
30% Full Hedge 7.0 8.1 . 9
75% Hedge 6.6 6.0 1.1
50% Hedge 5.4 3.9 1. 4
" "tv = (Avg. % Reduction, MSE)/(SER). This statistic shows how

close, in terms of standard errors, the mean reduction in MSE is
to zero. It should not be interpreted as a test of the signif-
icance of this reduction.
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CHAPTER SEVEN

CONCLUSION

7.1. Summar

This report first examined the world economy of the past ten
years, stressing the increasing need for Low Income Country
importers and exporters to develop systematic risk management
techniques to deal with that volatile economy. The report
indicated that futures markets are but one of several available
techniques, the choice among the techniques depending upon
factors both internal and external to the firm, Next, the report
discussed the institutional features of futures markets, used
examples to illustrate futures trading mechanics, and presented
basi¢ futures market theory. The report also addressed the
potential benefits and preconditions for effective use of futures
trading. Finally, the author developed a simulation model first
to analyze six alternative purchase strategies, and second to
investigate the impact of varying levels of basis and guantity

uncertainty on hedging effectiveness.

7.2. Cone at 8
In this section, each major conclusion will be accompanied
by a recommendation derived from it. The major conclusions and
recommendations drawn from the simulation study are:
1) Conclusion: There are a number of hedging techniques avail-
able to an informed trader, each with its own advantages and
disadvantages

Recommendation: A prospective hedger should become familiar
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(2)

(3

(4)

with all available techniques and choose among them as
appropriate. Different techniques may be appropriate for
the same trader at different times.

"Optimal"” Hedging is optimal only ex-ante, and will not
necessarily outperform Full Hedging or other hedging
techniques.

Recommendation; Less emphasis should be placed on devising
an "optimal™ strategy than on devising a workable set of
standard operating procedures which will yield acceptable
results over the medium to long run.

Hedging can be effective even at fairly high levels of basis
uncertainty if quantity can usually be predicted with an
error of 10% or less, See Figures 6-3 and 6-4,
Recommendation: Every attempt should be made to accurately
estimate required imports or available exports prior to
hedging them. This is not an argument to ignore basis
analysis. Good basis analysis remains critical to effective
hedging, especially 1f quantity is fairly certain. Every
hedger should develop basis charts as a first step in
systematically analyzing relevant bases.

Conclusion: Quantity uncertainty has a very large impact on
hedging effectiveness, and basis uncertainty becomes rela-
tively less important as quantity uncertainty increases.
Recommendation: Again, every attempt should be made to
accurately estimate required imports or available exports
prior to the hedging decision. One approach for importers
is to make a number of smaller purchases per year as needs

become known, rather than making one or two larger pur-
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(5)

€¢h)

T

chases, Exporters should develop and maintain an effective
crop forecasting system, and attempt to wait until after
production is known with some accuracy to hedge future
sales. If prices seem especially attractive before produc-
tion levels can be ascertained, one could hedge, say, 50% of
expected production to obtain the favorable price, and place
any further required hedges later when production is known
with more certainty.

Conclusion; As quantity uncertainty increases, hedging less
than 100% of expected quantity becomes attractive not
because it reduces uncertainty more than a Ffull hedge, but
because it reduces the probability that hedging will in-
crease rather than decrease uncertainty,

Recommendation: If gquantity cannot usually be predicted
within 10%, one should hedge less than 100% of expected
guantity. The proportion hedged should decrease with
increasing gquantity uncertainty.

Conclusion: Uncovered exchange rate movements can have very
significant impacts on the value of a hedged position, and
combining foreign exchange with commodity hedges decreases
uncertainty more than a commeocdity hedge alone.
Recommendation: Convertible foreign exchange holdings
should be systematically hedgZed in conjunction with
importable or exportable commodities.

Conclusion: Hedging using a specific months's contract can
result in significant returns or losses over fairly long

periods. Hedging over similar periods with three or more
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(8)

(9

(10)

contracts should result in little if any net return or loss.
Recommendation: Attempt to use several contracts rather
than one, and be prepared for periodic significant losses
(and gains) from one or more of the contracts. In the long-
run, and averaged over all contracts, these losses and gains
should nearly cancel each other.

Conclusion: MSE of cost or revenue estimates can be
decreased with or without a decrease in cost or revenue
variance, if the basis and quantities are sufficiently
predictable.

Recommendation: Do not focus on the impact of hedging on cost
or revenue variance, since it can reduce uncertainty without

affecting variance.

Other conclusions and recommendations are:

Conclusion: One can obtain significant informational
benefits from futures markets without direct participation
in those markets.

Recommendation: Any governmental agency or private firm
involved in importing or exporting agricultural or other
commodities should have personnel trained in the theory and
practice of futures trading, and capable of analyzing and
predicting basis relationships.

Conclusion: Direct futures trading can increase an
organizations's pricing and procurement flexibility,
Combined with the informational benefits noted above, this
increased flexibility can reduce transaction costs, improve

operational efficiency, and increase real income.
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Recommendation: Any importing or exporting agency should
congider direct futures trading as a means of managing risk,
with the final decision depending on the level of trained
personnel, financial resources, and institutional authority;
and the characteri=stics of the cash and futures markets in
which the organization would be participating.

{11) Conclusion: Futures trading is not the only risk management
technique available to LIC importers and exporters.
Recommendation: Alternatives to direct futures trading
should be seriocusly investigated whether or not such trading

is deemed advisable.

7.3. Suggestions for Further Research

The analysis in this paper suffers from at least two

shortcomings. First, it assumes that importers (exporters) are
as concerned with unexpected decreases in cost (increases in
revenue) as they are about increases (decreases), This is
clearly not the case. Many if not all importers (exporters)
would like to ensure a maximum (minimum) price while maintaining
the ability to capitalize on unexpected favorable price
movements, Trading in commodity options would enable them to do
this. Research is needed to clarify and analyze the significant
costs as well as potentially large benefits of such trading (see
Chapter Three for a brief section on options).

The second shortcoming is that it imposes a rather rigid
hedging technique on traders. They choose one of the six pur-
chase strategies, and utilize it every period of every year. In

practice, informed traders choose among various strategies,
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depending on which they expect to be most beneficial at a given
point in time. The simulation model in this paper could be
extended to analyze such behavior. For example, a model could be
specified wherein traders utilize decision rules to choose
between 1) waiting until the commodity is needed (time t+1) and
then purchasing in cash markets ¢(Cash Only from Chapter Six), 2)
placing an anticipatory hedge at time t to cover expected cash
market purchases at t+1, and 3) purchasing expected needs at time
t and storing until t+1 under an inventory hedge. Each time, the
trader would examine variables such as cash and futures price
levels, costs of production (or expected resale price for import-
ers), basis patterns, and storage costs, and apply a specified
decision rule to choose among the three alternatives. Such
research could be valuable in suggesting standard operating pro-

cedures that might improve a frading agency's performance.
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APPENDIX A

EXCHANGE RATE ARRANGEMENTS
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Exchange Rate Arrangements
{As of May 31, 1986)
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Gignada Guinea Rand) Saychelles Guysns Israed Now Zoaland
A Gabon Toanga Slorra Loone Philippines
Guateomady (Australian Hungary Kores
Guinea Mali Doliar} Vanustu Kuwait Maxico South Africa
Haiti Niger Viet Nam Madagascer Maorocco Unitad
Honduras Senegael Maiswi Nigaria Kinggom
Irag Togo Malaysis Pekistan Unitead States
Urugua
Lao P.D Rep. Maidives Spain z;':‘:g Y
Liberia Maite Sri Lanka
Nicaragua Mauritenls Turkey Zambis
Oman Mauritius Ugandas
Panama Mozamiique Western
Samos
Paraguay Nepa
Paru Norway Yugosiavia
5t. Christopher & Papus New
Navis Guinea
St. Lucia Romania
St Vincont Singspore
Suriname Solomon Islands
Syrian Arab Rep. Sudan
Trinidad and Sweden
Tobago Tanzanis
Vanezuela Thailand
Yarnen Arab Rep,
Tunisia
Yamaon, P.D, fep. Zimbabwe
End of Period
Classification 1984 1985 1986
status’ 1982 1983 (o] 1]] Qv Ql an am Nov. Dec. Jan. Feb. Mar. Anr, May
Currency pegoed 1o
US Dollar 3B 33 34 34 32 32 3 N ki 32 3z ki) kgl n
French Franc 13 13 13 13 14 14 14 14 14 14 14 14 14 14
Other Currency 5 5 5 5 4 4 5 5 5 4 4 4 4 4
of witich: Pound Slarling (1) {1} m 4] i {1} M} [&]] [&1] = -t &3] =) -1
SDR 15 13 11 11 12 12 12 12 12 11 i 12 12 12
Other currency composite 23 27 28 n 31 n 33 32 32 32 32 32 32 32
Mexibility limited vis-a-vis a
single currency 10 9 k] 7 7 3] 5 5 5 8 5 5 5 5
Cooperative arrangements 8 g 8 8 8 : a 8 8 8 8 a 8 8
Adjusted according to a
set of indicators 5 5 ) ] 6 6 5 5 5 5 5 5 5 5
Maraged floating 20 25 24 20 19 20 20 20 21 21 21 21 21 21
Independently outing -8 _8 _8 12 14 1@ s & 8 16 16 _16 _1§ 8
Total" 146 i46 147 148 148 148 149 149 149 1489 149 149 149 149
'Factuding the cusrency af Democratic Kampuchea. for wivich no current information is available. For “Refers ta the coaperative aranpement maimamed under the Euiopean Monetary System.
mhemliees wilh dial or multiphe exchange markets, the atanpement shown is that in the major markel. “Inciudes exchanpe amangements under which the exchanpe rale 15 adjusied al otalvely frenueni
“Compresiss correncies wingh are epged L0 vanions “haskets” of currencies of (he members' own choice, inlervals, on the basis of indicators determined by the respective member countries.
a5 ifistct Siom e SDR basket, “Including the currency of Demperalic Kampuchea.
Txclanpe tales of M conencies have shown limied fimabsiily in terms ol the 1.5, doflar
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Figure l.--Summary Specifications for the Wheat Futures Centract, -
Chicago Board of Trade=

Y
Delivery months July, Septamber, Decamber, March, and May
Trading unit 5,000 bushels |
- Price quatations and Qudtéd in eents and quartafs of a cant pér
minimum fluctuation bushel, with a minimum fluctuation of i cent
per bushel (512.50Q per contract)
Oaily prica movement 20 cants per bushel
Timits o L
Y
Position limits 3 million bushels (CFTC Timit) in any one
future or in all futures combinad
Par delivery grades No. 2 Soft Red, No. 2 Hard Red Wintar, No. 2,
Qark Northern Spring, No. 1 Northern Spring,
n and substitutions at differentials establishad
by the Exchange
Permittad substitutions At a 1 cent premium: No. 1 Sof% Red, No. 1 Hard
on delivery Red Wintar, No. 1 Dark Northern Sgring.
t a 1 cent discount: Mo. 3 Sc7t Red, Nc. 3 Hard
n Red Wintar, No. 3 Qark Northern Sgring and Ne. 2

Norzhern Soring (not to excaed 13.5% meisture)

Delivery dy registered warshousa receipts issued v ware-
nousas appraved by tha £xchanges in the Chicacgo
Switching District or Toledo, Qnio Switching
District. Oeliveries from Toledo are made at a
discount of 2 cants per bushal under contracs
prica

Trading hours 9:30 a.m. to 1:15 p.m. Central Time E

*
Sommodity Tracding Marual, p. 140 and Rules and Reculations of the 3earg :
of irage of the Cizv of eonicica. Tne inTormation nere is meant iC be ran- Ef

rasantative; iT Is ali subject ta change.




Figure 2.--Summary_Specifications for the Corn Futurss Contract,

Chicago Board of Trade*

Delivery months
Trading unit

Prica quotations and
minimum fluctuation
Daily price movement
limits

Position 1imits

Par dalivery grades

December, March, May, July, and September
5,000 bushels ' |

Quoted in cents and quarters of a cent per
bushel, with a minimum fluctuation of i cent
per bushel (312.50 per contract)

10 cents per bushel

3 mitlion bushels (CFTC limit) in any cne

future or in a1l futures combined

No. 2 YeI]ow corn

Permitted substitutions At a } cent premium: - No. 1 Yellow corn. -

on delivery

Qelivery

Trading hours

At a 1% cent discount: No. 3 Yellaw corn
(maximum 153% moisture)

8y registered warehousa receipts issued
against stocks in warehouses that have
Been declared regquiar by the Zxchanca,
located in the Chiczga Switching Oissrice,
The Toledo, OH, Switching District, and
the St. Louis, MO, Switching Distric:
(which includes East $t. Louis, IL, and
Alton, IL). Deliveries at Toledo and
St. Louis are made at a discount of 4
cents per bushel under the (Chicago)
contract price

9:30 2.m. to 1:15 a.m. Central Time

*

Coemmodity Tradirg Manual, o. 147 and Ruies and Reculatigns of *+he

Board of Trade of the C:tv of Chiczaa. The 1nTormation hars is meant

tc De reprasantative;

L |

it is all subject to change.




SPECIFICATIONS FOR FRENCH FRANC FUTURES CONTRACTS
TRADED ON THE INTERNATIONAL MONETARY MARKET

SCOPE OF CHAPTER—This chapler is limited in application to contract specifications of French
Franc futures which are open far trading and delivery on the International Monetary Market, a Division
of the Chicago Mercantile Exchange. The procedure for irading. ctearing, delivery, settlementand any
other maiters not specifically containad herein shall be governed by the rules of the Chicago
Mercantiie Exchange.

TRADING UNITS—The unit of trading shall be 250.000 French francs.

TRADING MONTHS—March, June. September, Decamber. Effective April 17, 1980 a new quartarly
cycle consisting of January, April, July and Qclober was listed for trading as “regular” contract months
in addition to the quarterly cycle of March. June, September and December. In addition, as belore, the
remaining or “interim” months (February. May. August and November) will be listed for trading on a
spot month basis; i.e.. each will be listed on the lirst business day of the preceding month.

TICKER SYMBOL—FR
TRADING HOURS—7:42 a.m. to 1:28 p.m.

PRICE INCREMENTS—Minimum price fluctuations shall be in multipies of $.00005 per French
Franc, commeonily referred to as five points.

NOHRMAL DAILY PRICE LIMITS—There shali be no trading at a price more than $.00500 (500
points) above or below the previous day’s seltlement price, except when the expanded daily price lirit
schedule goes into effect and on the last day of trading in the qelivery manth when there shall be no

lirnit.
Eftective with the January 1980 Futures Contract the spot month first begins trading without imits

on ihe last day of lrading of ihe preceding month.

EXPANDED DAILY TRADING LIMITS —Whenever on lwo successive days any coniracl maonth of
the French Franc settles al the normai daily price timit in the same direction (not necessanly the same
contract month on toth days) an expanded daily price limif schedule shall go into effect as loliows:

1. The third day's daily price imit in all contract months shall be 150% of the normal daily price hrmit.

2. if any contract month setties at s expanded daily price lirmit on the third day in the same direction.
then the fourth day s expanded daily price lirmit will be 200% of the normal daily price limit.

3. if any contract month settles atils expanded daily pnce limit on the fourth day in the same directon
then there shall he no dady pnce limit on the filth day.

4. On the sixih day of the loregoing progresston. the normal daily price imit shall be reinstaled

5. Whenever the loregaing dally price limil schedule is in elfect and no contract month seltles at the
pnce lirmit in the same direction which initiated the expanded scheduie, then the normal daily price
jimil shail be reinstaled on the lollowing day.

SETTLEMENT PRICE—Eliective March 27, 1981: The Setliement Price may be oulside of the: day's
HighiLow range, and/or may be diflerent from ihe ridpaint of the Closing Range. per C.M.E. Rule 813.

TERMINATION OF FUTURES TRADING-—Futures trading shall terminate on the second business
day immediately preceeding the third Wednesday of the contract month.

DELIVERY PROCEDURE—Delivery shall be made on the third Wednesday of the contracl monthin
the country of 1ssuance at a bank designated by the buyer.

It that day 1s not a business day (in the couniry of delivery} delivery shall be made on the next
business day smmedialely succeeding.




BUYER'S DUTIES—A clearing member representing a customer that intends 1o accept dalivery in
liquidation of his pasition shall, n later than 11:00 a.m. on the last day of frading, present a Buyer's
Dalivery Commitment to the Clearing House. By 1:00 p.m. the clearing member shail deposit to the
account of the Chicago Mercantile Exchange Clearing House in a bank gdesignated by it, a sum
sufficient to pay for the delivery. The amount of the deposit shall equal the value of tha contract(s)
based on the settlemant price on the ast day of trading. Such deposit shall be made in the torm of a
certified or cashier's check, or a wire transfer: affective October 10, 1980, in the form of a wire transfar
of same day funds.

The buyer shall have made ail provisions necessary to receive delivery within the country of
issuance.

Note: From lime io lime, and Irequently withoul warning, countries change lhe requirements and the
restrictions on non-resident bank accounts. Thase take various forms including interest free deposit
requirements, negative interest rates, prohibitions against investment in tha country, ceilings on the
amount of deposit, restrictions on the periad of time such deposits may be maintained, etc.

itis the buyar's responsibility to be famiiiar with ang in confarmanca with ail regulations pertaining to
the holding of non-resident bank accounts in a country in which he desires to accep! delivery,

SELLER'SDUTIES—The clearing member representing a customer making delivery in liquidation of
his position shall, na later than 11:00 a.m. on the last day of trading, present to the Clearing House a
Seller's Delivery Commitment.

The Seller's clearing member shall be respansible for delivering the foreign currency on the delivery
date to a bank designated by the Clearing House.

SELLER'S DESIGNATED BANK—The seller's ciearing member shall designate anly such banks or
other facilities as are acceptable to the Chicago Mercantile Exchange.

PAYMENTS—The Ciearing House shall designate a bank in each foreign country into which the
seller shall deliver the foreign currancy. These banks shali nolify the Clearing House when the seller's
funds have been received. The Clearing House shail, promptly alter recespt of such notification,
transter the funds previousty deposited by the buyer's clearing member to the account of the seller's
¢learing member.

COSTS OF DELIVERY—The seiler shall bear the costs of transfernng the foreign currency mto a
bank designated by the Clearng House. The buyer shall bear the costs of transternng he foreign
currency out of the bank designated by the Clearing House. Such costs may inciude. oul are not
iimited to wire transfer charges, negative interest charges, transaction fees. etc.

ACCUMULATION OF POSITIONS —The posilions of all accounts owned or centrolled by a persan or

persons aclng in congcert ar in which such person or persons have a proprietary or beneficial intarest
shalil be cumulated.

CONTRACT MODIFICATIONS—Specifications shall be fixed as of lhe first day of trading of a
contract, excepl that all deliveries must conform to government requiations in force at the time of
delivery. I any national or international governmenial agency or body issues an order, ruling, directive
ar faw that conllicts wilh the requiremen of these rules, such order, ruling, direclive or law shall be
conslrued lo take precedence and become pan of these rules and all ocpen and new contracis shall be
subject to such government orders.

EMERGENCIES, ACTS OF GOD, ACTS OF GOVERNMENT—{ it is determined by the Board or the
Business Conduct Committee that deiivery or any precondition or requirement theraoi is prevented by
act of government, act of God. or other emergency, it may take action as it deems necessary and
reasonable under the circumsiances. Its decision shail be binding upon alt parties {o the contract.




SPECIFICATIONS FOR DEUTSCHEMARK FUTURES CONTRACTS
TRADED ON THE INTERNATIONAL MONETARY MARKET

SCOPE QF CHAPTER—This chapter 13 limited in application to contract specifications of
Deutschemark futures which are open for trading and delivery on the international Monetary Market, a
Division of the Chicago Mercantile Exchange. The procedure for trading, clearing. dalivery. seftiement
and any other matters not specifically contained herein shail be governed by the rules of the Chicago
Mercantile Exchange.

TRADING UNITS—The unit of trading shall be 125,000 Deutschemarks.

TRADING MONTHS—March, June, September, December. Etfective April 17, 1980, a new quarterly
¢cycle consisting of January, April, July and October was listed for rading as “regular’ contract months
in addition to the quarterly cycle of March. June, September, and December. In addilion, as belfore, the
remaining or “intenm"” months (February, May, August and November) will be listed for trading on a
spot month basis; i.e., gach will be listed on the tirst business day of the preceding manth,

TICKER SYMBOL—OM
TRADING HOURS—7:34 a.m. fo 1:20 p.m.

PRICE INCREMENTS—Minimum price fuctuations shall be in multiples of $.0001 per
Dsutschemark, commoniy referred 1o as one point. :

NORMAL DAILY PRICE LIMITS—There shall be no trading at a price more than $.01 00 {100 points)
above or below the previous day’'s setllement price, except when the expanded daily price fimit
schedule goes into effect and on the last day of trading in \he deiivery month when there shall be no
lirnit,

Effective with the January 1980 Futures Contract the spot montn first begins trading without Hmis
on the last day of trading of the preceding month.

EXPANDED DAILY TRADING LIMITS—Whenever on lwa successive days any contract month of
the Deutschamark seitles at the normal daily price limit in the same direction (not necessarnly the
same contract month on both days) an expanded daily price limit schedule shall go nto effect as
follows:

1. The third day's daily price limit in alt contract months snail be 150% of the normal daily pace it

2. If any contract month settlies at its expanded dally pnce \imit on the third day in the same directon,
then the fourth day's expanded daity price limut will be 200% af the normal dally price mit.

3. Itany contract month settles alits expanded daily price limit on the fourth day in the same direchion
then there snall be no daily pnce jimit on the fifth day.

4. On the sixth gay of the foregoing progression, the normal daily price lirmt shall be reinstated.

5. Whenaver the foregoing daily price limit-schedulg is in effect and no contract moanth settles at the
price limit in the same direction which initiated the expanded scheduie, ihen the normai daily price
limit shall be reinstated on the following day.

SETTLEMENT PRICE—Elleclive March 27, 1981: The Setilement Price may he oulside of the day's
HighLow range, and/or may pe different from the midpont of the Closing Range, per C.M.E. Rule 813.

TERMINATION OF FUTURES TRADING—Futures trading shall terminate on the second business
day immediately preceeding the third Wednesday of the contract manth.

DELIVERY PROCEDURE—Delivery shall be made on the third Wednesday of the contract month (n
the country of issuance at a bank designated by the puyer.

If that day is not a business day {in the country of delivery) delivery shail be made on the nex!
pusiness day immediately succeeding.

BUYER'S DUTIES—A clsaring member representing & customer that intends to accept delivery n
liguidation of his paositian shall, no later than 11:00 a.m. on the last day of trading, present a Buyar's
Delivery Commitment to the Clearing House. By 1:06 p.m. the cleanng member shall deposit 10 the
account of the Chicago Mercantile Exchange Cleanng House in 2 pank designaled by il. a sum
sufficient to pay tor the delivery. The amount of tne deposit shall equal the vaiue of the coriract(s)




based on the settlement price on the last day of trading. Such deposit shail be made in the form ofa
certifiad ar cashier s check, or a wire transter; effective October 10, 1380, in the form of a wire transfer
of same day funds.

The buyer shall have made all provisions necessary 1o receive delivery within the country of
issuance.

Note: From time to time. and frequently without warning, countries change the requirements and the
restricions on non-resident bank accounts. These take various forms including interest free deposit
requirements, negalive interest rates, prohibitions against investment in the country, ceilings on the
amount of deposi, restrictions en the period of time such deposits may be maintained, elc.

it is the buyers responsibility 1o be tamiliar with and in conformance with all regulations pertaining to
the holding of non-resident bank accounts in a country in which he desires 10 accept delivery.

SELLER'S DUTIES—The clearing member representing a customer making delivery in liquidation of
his positian shall, no later than 11:00 a.m. an the last day of trading, present lo the Clearing House a
Seller's Dealivery Commitment.

The Seller's clearing member shall be respansible for delivering the foreign currency on tha delivery
date to a bank designated by the Clearing House.

SELLER'S DESIGNATED BANK—The seller s clearing member shall designalte only such banks or
olher facilities as are acceplable 1o the Chicago Mercantile Exchange.

PAYMENTS—The Clearing House shail dasignate a bank in each foreign country into which the seller
shall deliver the foreign currency. These banks shall notily \he Clearing House when (he selter's lunds
have been received. The Clearing House shall, promptly after receipt of such notification, transier the
funds previously deposited by the buyer's clearing member to the account of the seller's ¢cleanng
member.

COSTS OF DELIVERY—The seller shall bear the cosis of transferring the foreign currency into a
pank designaled by lhe Cleanng House. The buyer shail bear (he cosis ol transierning the Toreign
currency out of the bank designated by the Clearing House. Such costs may include. but are not
limited lo wire transfer charges, negalive interest charges. lransaction fees, eic.

ACCUMULATION OF POSITIONS—The positions of all accounts owned or controlied by a person or
Qersons acling in congert or In which such person or parsons have a propnetary or beneficial interest
shall be cumulatad.

CONTRACT MODIFICATIONS—Specifications shall be fixed as of the first day of traging of a
contract. except that ali geliveries must conform to government regulations in force at the tme of
delivery. H any national or international governmental agency or hody issues an oruer, ruting, directive
or law that conflicts wiih the requirements of these rules, such order. ruiling, directive or iaw shall be
construed to lake precedence and became part of these rules and all open and new contracls shallce
subject to such government orders.

EMERGENCIES, ACTS OF GOD, ACTS OF GOVERNMENT—I1 il 1s determined by the Board or the
Business Conduci Commitlee thal delivery or any precondition or regquirerent thereolis provented by
act of goverment, act of God, or other emergency, il may take action as it deems necessary and
reasonabte under the circumstances. Its decision shall be binding upon all parties to the contract.




SPECIFICATIONS FOR BRITISH POUND FUTURES CONTRACTS
TRADED ON THE INTERNATIONAL MONETARY MARKET

SCOPE OF CHAPTER-—This chapter is limited in application to contract specilications of British
Pound futures which are open for trading and delivery on the internaticnal Monsatary Market, a
Division of the Chicago Mercantile Exchange. The procedure for trading, clearing, delivery, sal-
tlemant and any other matters not specifically contained harsin shall be governed by the rules of
the Chicago Mercaniile Exchange.

TRADING UNITS—The unit of trading shall be 25,000 Pounds Sterling,

TRADING MONTHS —March, Junc. Seplember, December. EHeaclive April 17, 1980, a new
quarterly cycle consisting of January, April, July and October was listed lor trading as “"regular”
contract months in addition to the quarteriy cycle of March. June., September and December. In
addition. as before, the remaining or “interim" manths (February, May, August and Navember)
will be listed for irading on a spol month basis; i.e., each will be listed on the first business day
of the precading month.

TICKER SYMBQL—8P
TRADING HOURS~7:38 a.m. lo 1:24 p.m.

PRICE INCREMENTS—Minirmum price fluctuations shall be in multiptes of $.0005 per Pound
Sterling, commanly referrad to as five points.

NORMAL DAILY PRICE LIMITS—There shall be no trading at a price more than $.0500 (500
poinis) above or helow the previous day's seltiement price, excepl when the expanded daily
prnce limil sehedule goes inle eifect and on the last day of trading in the delivery month when
there shall be no limit.

Effective with the January 1980 Futures Contract the spot month first begins trading without
limits gn the last day of trading of the preceding month.

EXPANDED DAILY TRADING LIMITS—Whenever an lwo succassive days any contract manth
of the British Pound setties at the normal daily price limit in the same direction (not necessaniy
the sarne contract month on aoth days) an expanded daily price limit schedule shak go into ei-
lect as follows:

1. The third day s dally pri¢e limit in all contract manths shall be 150°5 of the normal daily price
hiriig.

2. If any contract month setties at ils expanded daily price iimit on the third day in the same di-

rection, then the lounh day s expanded dally price limil will be 200% of the normal daily price
limit.

3. (f any coniract month settles al its expanded dady price limit on the fourth day in the same di-
rectton then there shail be na daily price limit an 1he Gifth day.

4. On e sixth day of the foregoneg frogression, the nonnal dily poce limil shail be romstated.

5. Whenever the toregoing daily price limit schedule is in effecl and no conlracl month setlies ut
the price limit in the same direction which nitiated the expanded scheduie, then the normai
daily price limit shall be reinstated on the tollewing day.

SETTLEMENT PRICE—Elfective March 27, 1981: The Seittement Prce may Qe oulside cf the
day s High/Low range, and/or may be diiferent from the midpoint of the Closing Range. per
C.M.E. Rule 813.

TERMINATION OF FUTURES TRADING —Futures trading shall terminate on the secong busi-
ness day i/mmediately preceeding the third Wednasday of the centract month.

DELIVERY PROCEDURE—Delivery shall be made on Ihe ihird Wecdnesday of the conlract
manth in the country of issuance at a bank designated by the buyer.

I that gay 1s not a business day (in the country ot delivery) delivery shall be made on the next
business day immedialely succeeding.




BUYER'S DUTIES—A clearing membar representing a customer that intends to accept delivery in
liquidation of his position shali, no later than 11:00 a.m. on the last day of trading, prasent a Buyer's
Deilivery Commitment to tha Clearing House. By 1:00 p.m. the clearing membar shalil depasit to the
account of the Chicago Mercantile Exchange Clearing House in a bank designated by it, a sum
sufficient to pay for the delivery. The amount of the deposit shail equal the value of the contract(s)
based on the saltiement price on the last day of trading, Such depasit shail be made in the form of a
certified or casher's check, or a wire transfar; effective October 10, 1980, in the form of a wire transter
of same day funds.

The buyer shali have made all provisions necessary to raceive delivery within the country of
issuance.

Note: From time to time, and frequently without warning, countries change the requirements andthe
restrictions on non-resident bank accounts. These take various forms including interest free deposit
requirements, negative interest rates, prohibitions against investment in the country. ceilings on the
amount of deposit, restrictions on the period ol time such deposits may be maintained, elc.

it is the buyer's responsibility to be familiar with and in conformance with all regulations pertaining 10
the holding of non-resident bank accounts in a cauntry in which he desires 1o accept delivery.,

SELLER'S DUTIES—The clearing mamber reprasenting a customer making deiivery in liquidation of
his position shall, no later than 11:00 a.m. on the last day of trading, present ta the Clearing House a
Seller's Dalivery Commitment,

The Seller s clearing member shail be respansible for deiivering the foreign currency on the delivery
date to a bank designated by the Clearing House.

SELLER'S DESIGNATED BANK—The selier's clearing member shall designate only such banks or
other taciiities as are acceptable 10 the Chicage Mercantile Exchange.

PAYMENTS—The Clearing House shall designate a bank in each fareign country into which the
seiler shail deliver the foraign currency. These banks shall notify the Clearing House when the seller's
funds nave been received. The Clearing House shall, promptly afler recaipt of such notification.
transier the funds previousily deposited by the buyer's cleanng member ta the account of the seller s
ciearing member.

COSTS OF DELIVERY—~The seller shall bear the costs of transterring the foreign currency (into a
hank designated by the Clearing House. The puyer shall bear the costs of translerring the toreign
currency out of the bank designated by the Clearing House. Such costs may include, but are not
limited 1o wire transfer charges, negative interest charges. transaction fees, etc.

ACCUMULATION OF POSITIONS --The positions of ail accounts owned or controlled by a person or
persons acting in concert or In which such person or persons have a propnetary or beneficial interest
shall be cumulated.

CONTRACT MODIFICATIONS—Spaecifications shall be fixed as of the first day of trading of a
contract, except that all deliveries must conform to government reguiations in force at the time of
deiivery. If any national or inlernational governmental agency or body issues an order, ruling, direclive
or law hat conflicts with the requirements ol thase rules, such order, ruling, directive or law shall be
consiruaed 1o lake precedence and become part of these rules and all open and new conlracts shali be
subject 10 such government orders.

EMERGENCIES, ACTS OF GOD, ACTS OF GOVERNMENT—Itit1s determined by the Board or the
Business Conduct Cammiltee that delivery or any precondition or requirement thereof 1s prevented by
act of government. act of God, or other emergency, it may take action as it deems necessary ang
reasonabie under the circumstances. Its decision sball be binding upon all parties to the coniracl.




SPECIFICATIONS FOR MEXICAN PESQ FUTURES CONTRACTS
TRADED ON THE INTERNATIONAL MONETARY MARKET

of the Chicago Msrcantile Exchange. The procadure for trading, clearing, delivery, settlement and any
other matters not Specifically contained herein shall be governed by the rules of the Chicago
Mercantiie Exchange.

TRADING UNITS—Thg unit of trading shail pe 1.000.000 Mexican Pesos.

TRADING MONTHS—March, June, September, December, Eftective April 17, 1980, a new quarterly
cycle consisting of January, Aprii, July and October was listad for trading as “regular” contract months
in addition ta the Quarterty cycle of March, June, September, and December. in addilion, as before, the
remaining or “interim” months {February, May, August and Navember) will be listeg tor trading on a
Spot month basis; i.e., each will be listed on the first business day of the preceding month,

TICKER SYMBOL-—MP
TRADING HOUAS—7:32 a.m. 1o 1:18 p.m.

PRICE INCFIEMENTS——Minimum price fluctuations shall be in muitiples of $.00001 per Mexican
Pesgo, commaniy referred to ag one point,

NORMAL DAILY PRICE LIMITS —There shaj benotradingata price more than $.00150 {150 paints)
above or below the previous day's setllement price, except when the expanded daily price {im
scheduie goes intg effect and on the iast day of trading in the delivery manth when there shail be no
limit,

Effective with the January 1980 Futures Contract the spot manth first begins trading without fimiig
on the last day of trading of the preceding month.

contract manth on both days) an expanded datly price limit schedule shall go inlo effect as foilows:
1. The third day s daily price limit in ali cantract months shail be 150° of the normat danly price lim.

2. Ilany contract month settles at itg expanded daily price limit on the third day in the same direction.
then the fourtn day’s expanded daily price limit will be 200% of the normai daily price lim.

3. Itany contragt month setties at its expanded daity price limil gny the fourth day in the same direction.
then there shall be no daiy pnce limit on the fith day.

On the sixth day ol the toregoing rogression, the normaj daily price limit shai be reinglateq.

5. Whenaver the foregoing daily price limit Scheduls is in effect ang NO contracl month settles at |he
price limu in |he same dirgction which Inihated |he oxpanded schedule, then the normal claity price
limit shall e remslaled on the lollowing day.

SETTLEMENT PRICE—Effective March 27, 1981: The Settiement Price may be oulside of tha day's
High/Low range, and/or may be different from the midpoint of the Closing Range, perC.M.E. Rule 813,

DELIVERY PHOCEDURE——DeIivery shail be made on the thirg Wednesday of the contract month in
the country of issuance at a bank designated by the buyer.

If that day is not a busmess day {in that country ol detivery) delivery shall be made on the nex|
business day immediately succeeding.




BUYER'S DUTIES—A clearing member representing a customer that intends to accept delivery in
liquidation of his position shall, no |ater than 1100 a.m, on the last day of trading, present a Buyer's
Detivery Commitment to the Clearing House. 8y 1:00 p.m. on the day fallowng the last day of
trading, the clearing member shall daposit to the account of the Chicago Mercantile Exchange
Clearing House in a bank designated by it, a sum sufficient to pay for the delivery. The amount of the
deposit shail equal the value of the contract{s) based on the seltloment price on the last day of trading.
Such deposit shall be made in the form of a cettified or cashier's chack, or a wire transfer; effective
Octaber 10, 1980, in the form of a wire transfer of same day funds,

The buyer shall have made all provisions necessary 1o raceive delivery within the country of
issuance,

Note: From time to time, ang frequently without warning, countries change the requirements and the
restrictions on non-resident bank accounts. These take varigus forms inctuding interaest free deposit
fequirements, negative interest iales, prohibitions against investment in the country, ceilings on the
amount of deposit, restrictions on the pariod of time such deposils may be maintained, etc,

Itis the buyer's responsibility to be familiar with and in contarmance with aff regulations pertaining to
the holding of non-rasident bank accounts in a country in which he desires to accepl delivery,

SELLER'S DUTIES—The clearing member representing a customer making delivery in liquidation of
his position shall, no later than 1 1:00 a.m. on the last day of trading, presant to the Clearing House a
Seller's Delivery Commitment,

The Seller's clearing member shall be responsible far delivering the foreign Currency on the delivery
date to a bank designated by the Ciearing House.

SELLER'S DESIGNATED BANK—The seilor's clearing member shall designate only such banks or
other facilities as are acceptable to the Chicago Mercantilg Exchange.

PAYMENTS—The Clearing House shal| designate a bank in each foreign country into which the seller
shail deliver the toreign currency. These banks shall notify the Clearing House when the seller's funds
have been received. The Clearing House shal, promptly after receip! of such notiication, lransier the
lunds previously deposited by the buyers clearing member !o the account of the seiler's clearing
member.

COSTS OF DELIVERY—The saller shall bear the cosis of Iransfernng the foreign currency mig a
bank dgsignated by the Cleanng House. The buysr shall bear the costs of transferning the foraxgn
cwrency out of the bank desighated by the Clearing House. Such COsts may inciude, but are not
limited to wire transter charges, negauve interest charges, transaction ‘ees, etc.

ACCUMULATION GF POSITIONS—The pesitions of all accounts owned or controlled by a person or
Parsons acting in concert or in which such person or parsons have a proprietary or beneficial interest
shall be cumulated.

CONTRACT MODIFICATIONS——Speciﬁcalr’ons shall be fixed as of the first day of trading of a
contract, axcept that al defiveries must conform to government regulations in force at the me of
delivery. if any nalional or internationat governmen agency or body issues an arder. ruling, directive
or law that conllicis wilh the requirements ol these rules, such order. ruling, directive or law shall be
canstrued lo take precedence ang become part ol these rules and all spen and now conlracls shai be
Subject to such government orders.

EMERGENCIES, ACTS OF GOD, ACTS OF GOVERNMENT—ititis determined by the Board or the
Business Conduct Committee that delivery ar any precondition or requirement thereof is prevented by
act of government, act of God. or other emergency, il may take action as it deems necessary and
reasonable under the circumstances. Its decision shail be binding upon ail parties to the contract.




SPECIFICATIONS FOR JAPANESE YEN FUTURES CONTRACTS
TRADED ON THE !INTERNATIONAL MONETARY MARKET

SCOPE OF CHAPTER—This chapter is limiled in application lo contract speciicatons of Japanese
Yen fulures which are open for trading and delivery on the International Monetary Market. a Division of
the Chicago Mercantile Exchange. The procedure for trading, cleanng, delivery, settlemant and any
giher matters not specifically contained herein shall ba governed by the ruies of Ihe Chicago
Mercantile Exchange. ’

TRADING UNITS—The unit of Irading shail be 12,500,000 Japanese Yen.

TRADING MONTHS—March, June, Seplember, Decamber. Effective April 17. 1980, a new quarterly
cycle consisting of January, April, July and Cctober was listed lor trading as “regular’ contracl months
in addition to the guanteriy cycle of March, June, September, and December. in addition, as belore. the
remaining or “interirm”” months {February, May, August and November) will be listed for trading on a
Spat month basis: i.e., each will be listed on the first business day of the preceding month.

TICKER SYMBOL—JY
TRADING HOURS—7:40 am. lo 1:26 p.m.

PRICE INCREMENTS-—Minimum price fluctuations shall be in multiples of $.000G01 per Japanese
Yen. commonly referred to as one point.

NORMAL DAILY PRICE LIMITS—There shall be no lrading at a price more than $.000100 (100
points) above or below the previous day's settlement price. excepl when the expanded daily prnice irmnit
schedule goes into effect and on the last day of lrading in the detivery month when there shall be no
fimit.

Effective with the January 1980 Futures Contract the spot month first begins trading without imits
on the iast day of trading of the preceding maonth.

EXPANDED DAILY TRADING LIMITS—Whenever on two successive days any contract manth of
the Japanese Yen setlles at lhe normal daily price limit in the same direction (not necessarity the same
contract manth on both days) an expanaea daly price limit schedule shall go into effect as follows:

1. The third day's daily price limit in ail contract months shall be 150°% of the norma; Qaily price vl

2. Ifany contracl manth settles at its expandea daly pnce imit on the third day in the same AITECHLN,
then the fourth day's expanded dary grice dirnit wilt be 200% of the norma; dagity prIce hmil.

3. Ifany contract manth settles at its expandea daily price mit on the fourth day Inthe same arrecucn
then there shail be no dany price lim:t on the fifth day.

4. On the sixth day af the laregotng progression, the normal daily price iimit snall be remnstateq.

5. Whenever the foregoing daily price lirut schedule 1s in effect and no contract month settles at the
price limitin the same direction which initiated the expanded schedule. then the normal dalty price
limit shall be reinstated on the following day.

SETTLEMENT PRICE--Elfective March 27, 1981 The Seltlennend Prce iy be aulege of the iy
High/Low range, andior ey be diflerent from the midpomi of the Closing Range, per C.ME. Hule g1,

TERMINATION OF FUTURES TRADING —Futures trading shaii terminate on the second business
day immediately preceeding the third Wednesday of the contract month.

DELIVERY PROCEDURE—Dalivery shall be made on the thirg Wednesday of the contract manth in
the country of issuance at a hank designated by the buyer.

i that day is not a business day (in the country of daiivery) delivery shali be made on the next
business day immediately succeeding.

BUYER'S DUTIES—A clearing member representing a customer that intends to accept delivery in
liquidation of his position shail, no later than 11:00 a.m. on the last day of trading, present a Buyer's
Delivery Commitment to the Clearing House. By 1:00 p.m. the ctearing member shall deposii [o the
account of the Chicago Mercantite Exchange Clearing House in a bank designated by it. a sum
sulficient to pay for the delivary. The amount of the gdeposit shali equai lhe value ¢! the contractis)




baserl on the setiiemant price on 1he Iast day of rading. Such deposit shall be made in the form of a
cenified or cashier's check, or a wire lranster: affective October 10, 1980, in the form of a wire transier
ot same day funds.

The buyer shall have made all provisions necessary to receive delivery within the country of
issuance.

Note: From time to time, and frequently without warning, countries change the requirements and the
restrictions an non-resident bank accounts. These take various forms including interest iree depasit
requiraments. negative interest raigs, prohibitions against investment in the country, ceilings on the
amount of deposil, restrictions on the period of time such deposits may be maintained, elc.

ttis the buyer's responsibiiily 1o be lamiliar with and in conformance with all regulalions pertaning to
the holding of non-resident bank accounts in a country in which he desires to accept delivery.

SELLER'S DUTIES—The clearing member representing a cusiomer making deiivery in liquidation of
his position shall. ng iater than 11:00 a.m. on the last day of trading, present 1o the Claaring House a
Seller's Dalivary Commitment.

The Seller's clearing member shail be responsible for delivenng the foreign currency on the delivery
date 1o a bank designated by the Clearing House.

SELLER'S DESIGNATED BANK—The seller s clearing member shail desighate only such banks or
other faciiilies as are acceptable to the Chicago Mercantile Exchange.

PAYMENTS—The Ciearing House shall designale a bank In each foreign country inta which the
seiler shail deliver the foreign currency. These banks shall naufy the Cleanng House wner the seller s
funds have been received. The Clearing House shall, promptly after receipl of such notification.
transier the funds previously deposited by the buyer's clearing member (o the account of the seller's
clearing memuoer.

COSTS OF DELIVERY-—The selter shail bear e costs of transternnn ine [oreign currency g a
bank designated by the Cleanng House. The uyer shall bear (he cosis of ransiernng ine ‘croign
currency oul of the bank designated by the Clearng House. Such cos!s may ingclude. aul are nol
limited to wire transter charges, negalive inlerest charges. transacton ‘2es, aic.

ACCUMULATICN OF POSITIONS-—The positions of ail accounts ownac o1 controiled v a person or
persons acting in CONCest Or In wiiCh SUCH PErSCN Of PErsens Nave a proorielary or Densncial INerest
shall be cumuiated.

CONTRACT MODIFICATIONS—Specifications shail be lixed as of the first day of trading of a
contract, except that ali deliveries must confarm 1o government reguiations in force at the time ot
delivery. If any national or inlernanonal government agency or body 1ssues an arder. ruling, directive
or law that conflicts with the requirements of these rules. such arder. ruling, girective or law shall be
construed io lake precedence and become part of these ruies and all open and new contracts shail be
subject lo such governmen ordors.

EMERGENCIES, ACTS OF GOD, ACTS OF GOVERNMENT — il 11 15 deterrned by the Board or (he
Business Conduct Commiitee Inat delivery or any precendition or reguirement thercobis prevented by
act of governmenl, act of God. or olher emergency, it may lake aclion as 4 deems necessary and
reasonable under the circumslances. Iis decision shall be binaing upan al! parties 1o the contract.




Appendix C - Three Periocd Price of Storage
This appendix provides a complete version of Table 3-12.

Refer to section 3.4.6. for background.

Table 3-12. Three Period Price of Storage: Firm Located Near the
Futures Exchange

Date Alternatives
Buy in Buy in Dec., Hedge, and Store
Mar. Until March
Cash Commitment Cash Commitment Futures Transgaction
9/15 Buy in Dec., Sell Mar. wheat
store until contract at
March $3.30/bu,
Sell stored Buy Dec. wheat
wheat in contract at
March $3.20/bu
12/15 Buy wheat Sell Dec. wheat
stocks contract at
at mkt at futures mkt
price 8 store Price
3715 Buy & sell Sell at mkt Buy Mar. wheat
at mkt price price contract at
mkt price
P = PChu-s P = PFses,psc + Bpac +

(PFHar.ﬂar - PFSlvqﬂlr)
$3.20/bu + (PFwar,nar - $3.30/bu)
pFHnr.le - $O.10/bu

n#

= P Buying in March -~ P Buying Dec., Hedging, & Storing
= PCHar = (PFle.qu - $0.10/bu)
= $0.10/bu
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Appendix D - Expected Utility Theory

A risk averter is defined as someone who, beginning from a
position of certainty, is unwilling to accept an actuarially fair
bet (Arrow, 1965). The preferences of such a person can be
characterized by a utility function gshowing strictly decreasing
marginal utility of wealth. Figure 1 represents a risk averter
faced with two cheoices, She can choose scenario A4 in which she
will receive income Yo with certainty. In this case, she will
enjoy utility Us,. Alternatively, she can choose scenario B,

where income is a random variable taking on the values Y;{ and Y.

each with probability = .5, The expected value of the random
variable is Y. In this case, expected utility is equal to U; ¢
Uo. The risk averter prefers the certain te the risky scenario,

despite the positive probability of earning a greater return in
the risky scenario, This result follows directly from the
condition of decreasing marginal utility of wealth.

We now turn our attention to the impact of risk on an indi-
vidual's decision to divide a given amount of wealth between safe
and risky assets,. First, we know by the definition of risk
aversion that the risk averse individual will invest nothing
in the risky asset unless its expected return is sufficiently
higher than that of the safe asset. The required difference
between the return of the safe asset and the expected return of
the risky asset increases with the level of risk, and is called
the "risk premium.* Intuitively, it is the amount the individual
must be paid (or must earn) to invest in the risky asset. The

risk premium is shown diagrammatically in Figure 2.
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Figure 2 - The Riak Premium

- ;

Yy Ys

The safe asset gives total return Yo with Probability
1. Such a return corresponds to utility level U,.
Risky asset A gives return Y, with probability = .5
and Y: with probability = .5, The expected return
for this asset is Yz, corresponding to the same
utility level as the safe asset (Uo). The risk
Premium in this case is (Ys - Yol. Risky asset B
pays Y4 and Ys, each with Probability = .5, with
expected return Y corresponding 28ain to utility
level U,. In this case, the increased risk has
increased the risk premium to [ Ys - Yol.
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Now let

initial wealth

= amount of initial wealth invested in a risky "asset, !
amount of initial wealth invested in safe asset = A-a
rate of return on risky asset (a random variable)
final wealth

S S

o n

Assuming for the moment that the safe assef yields a zero

return, we have:
(1) Y = A + aX

Given risk aversion, the individual's objective is to choose
a to maximize expected utility from wealth, rather than max-

imizing wealth itself.

Final wealth is a random variable whose variance depends on

1) the variance of X, and 2) the size of a:
(2) var{ ¥l = a? * var( X]

An individual holding a given amount of a risky asset with a
given probability distribution on ¥ will enjoy a utility level
such as U: in Figure 1, An increase in the variance of X with a
fixed will increase the variance of Y and decrease utility. This

scenario is depicted in Figure 3. Initially, X takes on the

! This "asset" may be defined as any good, financial security,
or unit of capital yielding a return which is a random variable.
This definition thus includes production inputs as well as actual
assets such as plant capacity or bonds. On a more abstract level,
planning may be considered a risky asset - it requires resources,
and yields an uncertain return. A8 a result, the following anal-
¥s8is applies equally to an individual dividing wealth between
money and bonds, a farmer making input decisions for the current
crop year, an importer (exporter) making import (export}) and other
decisions in the absence of complete production and price inform-
ation, and a firm manager engaged in long and short-term
strategic planning,
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The Impact of Increased Yariability on Utility
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values (Yi1-A)/a and (Yz-A)/a, with equal probability, so that ¥
takes on the values Y: and Y with egqual probability. Utility in
this situation is Us. Now the variance of X increases, so that Y
takes on the values Y; and Y« with equal probability. Utility
falls to U.. Given this greater variance of X, the only means of
restoring utility to its initial level is to reduce a. Thus, the
response of any risk averse individual to an increase in risk is

to decrease investment in the risky "asset."
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Appendix E - Flexibility Constrained Behavior

This appendix is an extension of footnote 8 in Chapter Four
concerning the role of reduced uncertainty in heightening an
agent's sensitivity to potentially valuable information,

In his paper The Origin of Predictable Behavior, Heiner
(1983) suggests that rule-governed behavior emerges due to uncer-
tainty, which in turn emerges from environmental complexity and
limited ability to deal with that complexity. Rules by definition
limit the flexibility with which one can respond to changing
environmental conditions, so that rule-governed behavior results
in predictable, relatively inflexible patterns of behavior. Only
as uncertainty is reduced, either through reduced environmental
complexity or increased ability to deal with that complexity,
does it benefit an agent to allow more flexible response to
available information.

An insight driving Heiner's analysis is that uncertainty
implies that the information reaching an agent is to an extent
unreliable, in the sense that the received value of a parameter
differs in unknown ways from the true value. Given this unrelia-
bility, it is not in the agent's interest to use and gensitively
respond to all available information. Only as uncertainty de-

creases will the agent increase itz use of that information, !

A useful analogy involves an econometrician estimating the

parameters of a system for use 1in formulating policy. Each
parameter estimate differs in an unknown direction and largely
unknown amount from the true parameter. Given this, should the
econometrician urge the policymaker to respond sensitively to
small changes in parameter estimates? The answer, implied by
Heiner's analysis, is clearly "no." However, as the reliability
of the estimate increases {i.e., as its standard error falls),
the econometrician would be more comfortable in urging the
policymaker to respond to a given change in the estimate. A good
econometrician, then, behaves just as Heiner says any agent will
behave under uncertainty.
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One of the implications of Heiner's theory is that "uncer-
tainty generates rules which are adapted only to likely or recup-
rent situations." As a result, an agent's repertoire of actions
"excludes actions which will in fact enhance performance under
certain conditions, even though those conditions occur with pos-
itive probability. " This implies that behavioral rules do not
approximate optimization, at least in the conventional meaning of
that term. 2 Furthermore, the probability of occurence p below
which an action is excluded increases with uncertainty. In other
words, at a given level of uncertainty, an agent's repertoire
will include actions appropriate for conditions which occur with
frequency as low as f. As uncertainty increases, a given con-
dition must occur with a frequency greater than f for the agent
to include in his repertoir actions Ssuited specifically to those
conditions, As a result, uncertainty increases the divergence
between optimal and actual behavior,.

Note that this result is qualitatively different from that of
expected utility theory. The latter continues to assume optim-
izing behavior under uncertainty. For any given environmental
condition and structure of uncertainty, the agent selects that
action which will maximize expected utility. In Heiner's terms,

expected utility theory assumes that uncertainty does not cons

Of course, "optimization* can be defined =o generally as to
include this type of behavior. The optimization which this
theory rejects is that in which an agent, at every point in time,
examines all available information, determines its reliability,
and chooses that course of action which is expected to maximize
an explicit objective function. In Heiner's view, agents
Specifically ignore some information, information that might in
fact be quite valuable. They do not always (or even frequently)
make the decision which is optimal in light of all available
information,
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train the behavioral flexibility of the agent. In Heiner's
paradigm, on the other hand, uncertainty does constrain the
agent's flexibility, resulting in deviations from optimizing
behavior. These deviations increase with uncertainty.

Returning to our question of the impact of commodity futures
trading on income, we can state the following: to the extent
that such trading reduces uncertainty, it will decrease the

divergence between optimal behavior and an agent's actual be-

havior. Assuming income enters the agent's objective function, a
reduction in uncertainty should thus increase that income. For
example, an importer formerly unfamiliar with futures markets

may have had little basis on which to judge the quality of a
given bid, and may have therefore been at a disadvantage in
negotiations., Lacking understanding of the market, the importer
may have followed the rather rigid "rule" of always doing
business with the same broker, and basing most decisions on

information provided by that broker. Such a rule clearly holds

the potential of sub-optimal performance for the importer.
Greater familiarity with futures markets makez the trader more
knowledgable, informs him as to what information to seek and
where, and enables him to become a more informed and effective
negotiator,

Knowing that a futures market generates prices of storage
allows a trader to determine these prices, seek the other
information needed to make a storage decision, and thereby make

such decisions in a more knowledgeable and likely more profitable

manner,
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Through "tendering the basis” (a hedging technique discussed
in Chapter Six), the importer can completely lock-in a price long
before taking delivery. With uncertainty about future expendi-
tures eliminated, the trader can devote his attention to other
matters, and possibly capitalize on an opportunity he might

otherwise have missed.
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Appendix F - A Demonstration That Jensen's Inequality Does Not
Apply to Equation (7) of Chapter Six
dangen's Inequality states that the expectation of a convex
or concave function of a random variable is not equal to the

function of the expectation:

(1N ElLf(x)} = FLE(x)]

If this inequality held in the case of futures markets, it
would invalidate aquation (7) of Chapter Six, and all equations
which follow from it. The following example will show that
Jensen's Inequality does not hold.

Assume we have 2 futures contracts:

1. A British pound contract denominated in U. S, dollars:
P = §/L
2. A U.S. dollar contract denominated in British pounds:
P = L/$
Now a trader begins with 0.5 pounds. If P =2 and P' = 0.75,

he could sell the pound contract, receiving 1 dollar for 0.5
pounds. With this 1 dollar, the trader could sell the dollar
contract, receiving 0.75 pounds. Through arbitrage, the trader
will have earned 0.75-0.50 = 0,25 pounds. The trader would
continue to sell the two contracts until no more profit could be
earned, that is until P' = 1/P.

Now assume that random variable X is the cash market $/L
exchange rate at t+1. Then by the efficient market hypothesis

E(X) is the current price of the pound contract - P. Further,
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1/X (also a random variable) is the cash market L/$ exchange
rate at t+7 and E(1/X) is the current price of the dollar
contract - pr, The arbitrage example above showed that we must

have:

P = 1/P, or

E(1/X) = 1/E(X)

This contradicts Jensen's Inequality, and shows that it does
not hold for futures markets. This result is obtained because a
futures price is a "best estimate" of the later cash price,

rather than a pure statistical expectation.
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Appendix G: Derivation of the Optimal Hedging Ratio with Basis
and Quantity Uncertainty

A trader is subject to both import quantity and basis uncert-

ainty. At time t, she hedges a cash transaction which is to take

Place at t+1, Under the assumption that the futures market 1s

efficient, the trader's objective is to minimize the mean square

error of her cost estimate:

(1) min MSE(Cost) = E[C-E(C)}]?2,
where, MSE(Cost) = the measn Square error of the trader's cost
estimate
El 1 = the expectational operator, and
C = cost

Now if the trader hedges a proportion h of her expected purchase

quantity, then:

(2) C = Q*PCy a4+ + h*E(Q)*[PFtct+41)-PFetsrsctet]

where, Q = quantity purchased = E{Q) + a,,

e?* = a normally distributed random variable with mean = 0
and variance = o2,
PC = cash price,
PFiit+y = the price at t of the futures contract which
expires at t+1, and
PFyv+tct+1) = the expiration Price of the s=ame contract
Now,
(3) PFeaetitsrry = PCray - Beoy,
where, Bit+1 = the basis at time t+1 = E(B) + es, and
e = g normally distributed random variable with mean = ]
and variance = o2,

Substituting into equation (27,

182




(4 C = Q*PCy+y + h*E(Q) *EPFt (t+1) ~PCtag +Brs1]

Expected cost can be calculated by substituting expected values

for actual values in equation (4):

(5) E(C) = E(Q)*E(PCiv+1) + h*E(Q}Y*EPFe¢ (v v11) ~E(PCtuys) +E(Be¢oys)]

We can now calculate the error of the coat estimate:

(ba) C-E(O)

[Q*PC¢+11 + h*E( Q) *lPFt (ts1)-PCitst+Byaqgl -
E{(Q)XE({PCt+¢) = R*E{Q) *I PFiit+1)-E(PCts1) +E(Betay)]

(bb)

tCC-E(CC)] + h*E( Q) *[ ( B-E(B)) ~(PC-E(PC)) 1,

where, CC = cash cost at t+1 = Q*PCi++4, and all prices and
quantities are at t+1.

Simplifying notation and substituting into equation (1),

(7 MSE = Ef0c + h*E(Q)*(Jg-0p) ]2

dzc+2*E(Q)*h*(dcs-dcp)+E(QJz*hz*(dza—ZGpg+62p)

Maximizing with respect to h and solving gives:

(8) h = (Oce-Oca) /[B(Q)*(F25-20r8+025) ]

Gce is a measure of the correlation between cash cost erros and
cash price errors. Similarly, Gce is a measure of the correla-
tion between cash cost and basgis errors, while U¢p is a measure
of correlation between cash cost and cash price errors. Finally,
0’s and 0% are measures of the squared basis and squared cash

price errors, respectively.
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To utilize equation (8), an importer must estimate these
variables using information available at the time he is making
his decision. While this can be done in various ways, in this
analysis, he estimates the variables by averaging them over the

past five years, Specifically,

5
Tt
= ) [E(Q)*(dPF+es) +ea*(PCys11*[ dPF+es]
B o o e e o " ———— o — - — o —
5
g.'-l
Oce = 2 [E(Q)*(dPF+es)+ea*(PCrr+13sctenl
e
5
Ors = 3 [(PFustces1)+E(B) +@a) =(PFy (1s1)+E(B)) ]} *[ gl
5
i
= ) [(dPF+es)*(es)]
TR e o m e ———m—— -
5
L
0%y = [ 2 (es)?1/5
*-i
0%e = t F (dPF +es)?1/5

An importer making a decision in March for wheat needed in July

would need the following information:

1. The past five years' futures price changes for the July
wheat contract between March and July (dPF)

2. The past five years' actual and expected July bases, to

ohtain as
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3. The past five years' cash price prevailing at contract
expiration in July (PCi+4)

4, The past five years' actual and expected import quantities
for July (E(Q), Q, and aq)

If the trader was making a decision in July for delivery in

December, he would need the same information, taken in December

rather than July.

It should be clear that the optimal hedging ratio obtained
through this model is optimal only ex-ante. It is only as good
as the estimates of the above variables. Ex-post analysis may
show that ratios other than those calculated would have been
optimal. This will become clear in analyzing the results of the

analysis in Chapter Six.
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Apprendix H - Non-Standardized Monte Carlo Analysias Results

Table 1. Ten-Year Average Results from 50 Runs of Each

Simulation, w/ and w/o Foreign Exchange Hedging
With For. Exch Hithout For. Exch.
Hedging Hedging
Average Cost
Cash 21, 198, 583 21, 298,974
Forward Contract 22,235,109 22,286, 995
Full Hedge 21, 334, 287 21,678,778
"Optimal" Hedge 21, 329, 196 21,675, 154
Price Averaging 21, 144, 358 21,488,876
Basia Trading 21, 146, 950 21,479,185
Var (Cost)
Cash 2.065x10%7 2.11%10*3
Forward Contract 1. 1 1. 45
Full Hedsge 1. 64 2.01
"Optimal" Hedge 1. 75 2.10
Price Averaging 1. 66 1.97
Basis Trading 1. 65 1.97
M3E (Cost)
Cash 8. 26%101?2 8. u48%x10'%
Forward Contract 2.24 2.43
Full Hedge 4, 80 6.13
"Optimal" Hedge 5.496 7.29
Price Averaging 5.71 6. 41
Basis Trading 5.51 6. 25
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GLOSSARY

Anticipatory hedging: Buying or selling futures contracts in
anticipation of a later commodity purchase or sale, without a
current cash transaction. Unlike other types of hedging, the
price level of the initial futures transaction is important.
Anticipatory hedging is practiced by most of the producers, and
some of the processors who hedge. See section 3.4.3. Sae
hedging, operational hedging, inventory hedging.

Arbitrage: The process of simultaneously buying an asset in one
market and selling it in another to profit from price differences
in the two markets. Combined with the ability to delivery or
accept delivery on futures contracts, arbitrage ensures that
futures prices and cash prices in the vicinity of the futures

exchange converge at contract expiration. See section 2. 3.
Basis: The arithmetic difference between a cash price and a
specific futures price. For example, on September 15, the

current basis on December corn would be the current cash corn
Price minus the current price of the December corn contract,
Successful hedging is based on the premise that the basis is more
predictable than are price levels. If this is not the case,
hedging will not be successful in reducing risk.

Basia Charts: A graph showing the daily basis for a specific
crop at a specific location and relative to specific futures
contracts. Basis charts can go back many years, and are used to
guide hedging decisions.

Basis Trading: A hedging strategy whereby the trader negotiates
a fixed basis and then establishes the price level by a sale (if
exporting) or a purchase (if importing) in the futures market.
See sections 6.2.6 and 6.4, 3.

Buy Hedge: See Long Hedge.

CBOT: The Chicago Board of Trade. The CBOT is the largest
futures exchange in the world

CFTC: The Commodity Futures Trading Commission, the government
agency responsible for regulation and supervision of futures
trading in the U. S.

Convertible currency: A currency which is tradable on

international foreign exchange markets, The deutschmark, French
frane, Swiss frane, British pound sterling, U.S. dollar, Canadian
dollar, Mexican peso, ...... are all convertible.

(the) Efficient Market Hypothesis: The hypothesis that futures
prices are unbiased predictors of cash market prices prevailing
at the time of contract expiration. For example, one might
hypothesize that the price of the July CBOT corn contract at any
time prior to expiration is an unbiased predictor of the cash
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Price that will prevail at expiration in July. If a market is
efficient, then no routine trading rule will earn a profit or
loss in the long run. See section 3.4, 4.

(futures) Exchange: The institution under whose rules and within
whose facilities futures trading takes place, The Chicago Board
of Trade, the Ransas City Board of Trade, and the Coffee, Sugar,
and Cocoa Exchange are all examples of futures exchanges. See
CFTC.

Floor trader: A trader who buys and sells through open outcry on
the {loor of the futures exchange. Floor traders often work for
brokerage firms which carry out transactions for many clients.

Forward Contract: A bilateral agreement to deliver {(or accept
delivery of) a specified quantity of a good at a specified future
time and location, at an agreed upon price, The price is usually
specified as a certain premium over a specific futures contract
price. That futures price may be the current price of the
contract expiring most closely to the desired time of delivery,
in which case the price is fixed for both parties.

Alternatively, one could use the price prevailing on the futures
contract at the time of delivery. In this case, both parties
face some price uncertainty between the time the forward contract
is agreed to and the time delivery is made.

Fundamental Analysis: Analysis of supply and demand with the
purpose of predicting medium and long term futures price
movements,

Hedge: The use of a futures contract as a temporary substitute
for a later cash transaction, Hedging is used most bhasically to
reduce risk, though that is generally not the only motivation.
Hedging is not done with the intent of profiting directly from

one's futures transactions. See Speculation,.

Inventory hedging: Hedging carried out simultaneously with the
holding of stocks, with the purpose of ensuring a profit on
storage activities. Inventory hedging decisions are made on the
basis of the price of storage. Unlike anticipatory hedging,

price levels are entirely irrelevant in inventory hedging.
Unlike operational hedging, this type of hedging is based on
predicting changes in the basis over the period of a hedge. See
section 3.4, 3. See also hedging, anticipatory hedging, oper-
ational hedging, price of storacge.

Liquid: A liguid market is one in which buyers and sellers can
enter and exit easily and at little cost. A liquid market exposes
its participants to less risk and lower transactions costs than
does an illiquid market. Market liquidity is enhanced by high
Erading volume and the legal and practical entry and exit require-
ments. The institutional features of futures markets contribute to
their generally high liquidity. See Chapter 3.
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Long Hedge: A hedge established with an initial purchase of

futures contracts. Such a hedge makes a trader "long” in the
commodity, i.e., the trader must accept delivery of the commodity
at contract expiration unless the contract is offset. A long

hedge is used by traders who want eventually to buy in the cash
market. See hedge, short hedge, offset.

Margin: The amount of money a trader must deposit at the
exchange to assume a futures position. The amount is specified
in the contract specifications, and is generally about 5% of the
value of the contract. See section 3. 2. See also margin call,
marking to the market.

Margin call: The amount of additional margin money a trader must
either deposit or have credited to his account as the value of
his futures position changes. As the price of a contract falls,
for example, traders who have purchased are required to deposit
an amount equal to the decreased value of the contract, while
those who have so0ld have an equal amount credited to their
accounts, See section 3. 2. See also margin, marking to the
market.

Marking to the market: The process of calculating the and making
margin calls. This is done each day by the exchange, and ensures
that each trader's margin will remain a relatively constant
percent of the contract wvalue. See section 3. 2. See also
margin, marg€in call.

Monte Carlo Simulation: A method for generating probability
distributions for variables of interest which are functions of
random variables. First, the functional relationship is
specified. Then probability distributions for the random
variables are specified. Finally, the model is run a large
number (50-100) of times, each run using different values of the
random variables drawn from the probability distributions. See
Chapter Six.

(to) Offset: To cancel a futures position by taking an equal and
opposite position, A hedge is generally offset at the time the
hedger assumes a cash market position. If the hedge is not
offset, a long hedger must "stand for delivery", while a short
hedger must deliver. 99% of all hedges are offset. See hedge,
short hedge, long hedge.

Open contract: A contract which has not been offset or delivered
upon. For example, a December contract which was sold in
September is open until it is purchased back or delivered

upon at expiration.

Operational hedging: Hedging done to facilitate one's
merchandising or processing business. Operational hedging
differs from other types of hedging in that it explicitly assumes
an unchanging basis. Hedges are placed and lifted so quickly
that this assumption is generally warranted, See section 3.4.3
See also hedging, anticipatory hedging, inventory hedging.
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Optimal Hedging Ratio: An estimate of the proportion of expected
purchase or sale quantity whiech should be hedged in a &iven
pericd to coptimize some objective function. This function
generally includes income {(or cost), and some measure of its
uncertainty (such as variance, or mean square error of a
forecast). The ratio is optimal only ex-ante, and ex-post
analysis may show that some other ratio was the true optimum.

See sections 6.2.4 and 6. 4. 3.

Price Averasging: A hedging strategy whereby a trader attempts to
average the present futures price with whatever cash price
prevails at contract expiration. She deoes so0 by hedging one-half
of her expected sale or purchase. See sections 6.2.5 and 6. 4.3

Price of Storage: Can be defined under a 2 period er 3 period
casae. In the 3 pericd case the price of storage is defined as
the price difference between futures contracts of differing
maturities. For example, the price of storage on January

15 (period 1) for corn between March 15 (period 2) and May 15
(period 3) is calculated as the price of the May contract minus
the price of the March contract, both quoted on January 15.

In the 2 period case, the price of storage is defined as the dif-
ference between simultaneously quoted cash and futures prices.

For example, the price of storage on March 15 (period 1) for corn
between March 15 and May 15 (period 2) is calculated as the current
price of the May futures contract minus the current cash price.

These prices apply only for traders near the futures exchange.
Traders not near the exchange must calculate an expected price of
storage. The 2 period calculation is:

E€PS)e,1+s1 = E(B)evs1 - B
The 3 period calculation is:
ECPS)tcevt,te2) = [PPe,tez2 = PFt,ee1) + [E(B)e,ta2 = E(B)y,te1)]
See section 3.4.1.

(to) Roll forward: To replace an open contract with one of later
maturity. For example, a trader may have purchased the July
maize contract. To roll that commitment forward to September,
the trader would sell the July contract, usually just prior to
expiration, and buy the September contract. In December (the
next contract month), this commitment could be either rolled
forward again or offset,

3ell Hedge: See Short Hedge.

Short Hedge; A hedge established with an initial sale of futures

contracts. Such a hedge makes a trader "short"” in the commodity,
i.e., the trader must deliver the commodity at contract
expiration unless the contract is offset. A long hedge is used
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by traders who want eventually to saell in the cash market. See
hedge, long hedge, offset.

Speculation: The use of a futures contract without any intended
present or future cash market position. Speculation can be
characterized as assuming risk by establishing a futures position
with the goal of profiting directly from that position. Hedgers
transfer risk to speculatorasa. See Hedge,

Spot market: Used interchangeably with "cash market. "

Technical Analysis: A type of analysis used to predict daily
futures price movements.

Tendering the Basis: See Basis Trading.
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