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AN ECONOMIC ANALYSIS OF THE PRICING 
EFFICIENCY AND MARKET ORGANIZATION OF 

THE U.S. GRAIN EXPORT SYSTEM 

CHAPTER 1 

INTRODUCTION 

. 

The Problem 

Exports of grains and oilseeds by the United States 
have grown spectacularly since the mid-1960’s. During 1979 
U.S. corn exports represented over 30 percent of domestic 
product ion. Exports of’wheat and soybeans amounted to over 
57 percent and 33 percent, respectively, of the national 
harvest. Grain and oilseeds exports are of great impor- 
tance, not only to the agricultural sector, but also to the 

entire U.S. economy. During ‘1980 the total value of wheat, 
corn, and soybean exports was $20.8 billion, almost 10 per- 
cent of the value of all U.S. exports. Any inefficiencies 
in a system which moves such a substantial volume of trade 
are potentially very costly to society. This is the prob- 
lem which this study seeks to address. 

Public concern with the U.S. grain export system began 
with large sales to the Soviet Union in the early 1970’s. 
The market dislocations accompanying what came to be known 
as the “great grain robbery” stimulated three government 
actions designed to prevent a reoccurrence of these events; 
(1) the 1973 agreement with the U.S.S.R. on cooperation on 
the field of information concerning Russian crop condi- 

tions, (2) the 1976 bilateral grain agreement stabilized 
Soviet purchases in the U.S. market, and (3) section 812 of 
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the Agriculture and Consumer‘ Prot.cction Act of 1373 (P.L. 

96-86) required exporters of designated agricultural com- 

m 0 d i t i e s t 0 I‘ e p o r t export sales t.o USDA on a weekly basis. 

Problems also developed with the system of weighing 

;I n d inspection of grai.n for export. Legislation was subse- 

quently passed by Congress creating the Federal Grain 

Inspect ion Service in 1976. Other questions involving the 

II . s . grain export system have centered around its high 

degree of market concentration. It is generally assumed 

that a substantial share of U.S. grain exports is handled 

by a small number of large multinational corporations. 

This assumed oligopolistic market structure leads some 

observers to conclude that prices to grain producers are 

reduced. 

In response to these perceived problems, bills have 

been introduced in the U.S. Congress calling for a greater 

direct role of the government ‘in grain exporting (11.11. 

4237, 96th Congress). How is the U.S. grain export system 

organized and how is it changing? How well does this mar- 

keting system perform? Policymakers and legislators need 

answers to these questions in order to make sound policy 

decisions. 

Objectives 

The purpose of this study is to resolve some of the 

unanswered questions about the U.S. grain export system. 

The four major objectives are: (1) to describe and analyze 

the organization of the U.S. grain export system; (2) to 

dcf ine some economic measures for perceived performance 

problems; (3) to conduct sn empirical analysis using these 

measures; and (4) to evaluate the implications of the 
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empirical results for the organization of the U.S. grain 

export system. 

The U.S. grain export system is dynamic and has under- 
gone major organizational changes in recent years. Cook 
Industries, once a major exporter, is no longer in the mar- 
ket. Farmer-owned cooperatives have increased their share 

of exports and large Japanese traders have penetrated the 
U.S. market in recent years. The number of exporting firms 
and their characteristics are not the only relevant mea- 
sures of the industry’s organization. Market institutions, 

such as futures markets and forward cash markets are also 
important, as are government policies, programs and regula- 
tions. No current studies of the organization of the U.S. 
grain export system and the relationships between firms, 
institutions, and government are available, therefore 
analysis of the system organization is a necessary task. 
The operation of grain export firms is also poorly docu- 
mented. Since grain merchandising and risk management 
clearly involve the use of market institutions they have 
implications for market performance. Hence, an understand- 

ing of commercial practices is an essential part of this 
market analysis. 

Lists of market performance criteria and measures are 
in plentiful supply. However, these measures are often of 

limited empirical use. Social interest in a market system 

(in an economic context) is in its performance, or’ how 
efficiently it fulfills its functions. These measures will 

be directed toward what are perceived to be major perfor- 

mance problems in the grain export system, especially the 
efficiency of price discovery mechanisms. The analysis of 

the U.S. grain export system’s economic performance using 
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these measures and the evaluation of empirical results are 

the final steps in this study. 

Analytical Approach and Sources of Data 

There is no single accepted methodology for the analy- 

sis of markets and their performance. The structure, con- 

duct, performance (S.C.P.) approach, derived from 

industrial organization theory, has been the most commonly 

used technique of market analysis in recent years. This 

approach assumes causality between structure and perfor- 

mance. Factors such as high concentration ratios, barriers 

to entry and “excessive” advertising are said to imply sub- 

optimal performance, i.e. a loss in consumer welfare due to 

monopolistic pricing or x inefficiencies. S.C.P. studies 

tend to concentrate on structure and macro performance mea- 

sures while the firm and micro aspects of performance are 

given less attention. On the other hand advocates of the 

coordinating approach to market analysis emphasize the 

micro aspects of market performance. This methodology sug- 

gests the derivation of micro performance measures from 

neoclassical economic theory while the organization of 

industry is regarded as an outcome of its micro perfor- 

m a n c e . 

Practitioners of the above schools of thought often 

arrive at widely divergent conclusions concerning various 

markets and their performance. This has led policymakers 

and the public to regard economists with justifiable suspi- 

c. i 0 n . The analytical approach used in this study is an 

eclectic one. The institutional structure of the U.S. 

grain export system does affect its performance. The gov- 

ernmcnt policy environment, a part of this structure, even 

specifies some social performance goals in the form of 
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regulations. Thus the organization of the grain export 
system must be taken into account in carrying out market 
analysis. At the same time economic performance measures 
must be clearly specified and soundly based in economic 
theory. 

Performance criteria derived from economic theory 
include productive efficiency, technological progressive- 

ness, and pricing efficiency. Productive efficiency 

involves the choice of the correct technology, the opera- 
tion of firms at the optimal size or scale, and the full 
utlization of available facilities. These are the static 
aspects of productive efficiency. In a dynamic world, pro- 

ductive efficiency depends upon technological progress. 
Theory suggests that technological change should be 
directed toward saving the scarce input. 

Productive efficiency has not been viewed as a major 
problem in the grain export system. However, major perfor- 

mance problems have been perceived in the system’s pricing 
efficiency. Allegations have generally centered around 
central market pricing, and especially the futures markets. 

Critics of the system have contended that due to market 
structure there is a significant lag between the time 
export sales are made and the adjustment of market prices, 
enabling major exporters to profit on insider information. 
Since economic theory suggests that prices in an efficient 
market fully reflect current information this allegation 

implies informational inefficiency of price discovery 
mechanisms. Therefore, the analysis of pricing efficiency 

in the grain marketing system is a particular test of the 
efficient market hypothesis. 

Information concerning the organization of the grain 
export system was collected from a variety of government 
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and industry sources. This information was synthesized and 
analyzed to provide a clear picture of the complex and 

dynamic system which moves U.S. grain overseas. A series 

of structured interviews with selected grain exporting 
firms provided information concerning market operations and 
risk management in grain exporting. The informational 

efficiency of the price discovery mechanism is evaluated 
using time series techniques including regression analysis 
and spectral analysis. Data for the analysis came from 

CFTC and USDA sources. 

Questions to be Answered 

This study seeks to answer some of the questions 
raised about the organization and performance of the U.S. 
grain export system. Three specific questions are 

addressed. 

1. How is the U.S. grain export system organized and 
how has it evolved over time? 

2. Do central market prices accurately reflect cur- 
rent information with respect to grain exports? 

3. What are the implications of central market pric- 
ing efficiency for industry organization? 

The ensuing chapters are devoted to answering these ques- 

tions. 
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CHAPTER 2 

THE PROBLEM SETTING 
AND REVIEW OF LITERATURE 

Grain Export Policy 

Concerns over grains and grain trading probably pre- 
date recorded history. Both ancient Greece and Rome 
imported wheat from their colonies and Socrates remarked 
that ‘I. . . no man qualifies as a statesman who is entirely 
ignorant of the problems of wheat.” David Ricardo’s 
investigation into the effects of the British Corn Laws, a 
prohibitive tariff on grain imports, was the beginning of a 
rich body of economic literature concerning international 
grain trade. An excellent review of this literature may be 
found in Johnson, Grennes and Thursby. 

During the past decade international grain markets 
have displayed increasing instability. This instability 
has resulted from the increasingly close balance in the 
demand and supply of grain, the lack of large government 
held reserves, and the emergence of the centrally planned 
economies as large and sporadic customers on the world mar- 
ket. The resulting swings in grain prices have caused 
problems for producers and consumers around the world. 
Governments have attempted to deal with these problems 
using a variety of policy tools. Most importers and 

exporters, other than the United States, insulate their 
domestic markets by the use of levies, tariffs, quotas, or 
state controlled import and export agencies. Table 2.1 

briefly summarizes the types of trade policies used by 
major grain trading nations in the wheat, corn, and soybean 
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Table 2.1 Trade Policies in Wheat, Corn, and Soybean Marketsl-/ 

Trade Policv 

Nation Wheat Corn Soybeans 

EEC-9 

Eastern 
Europe 

USSR 

03 Japan 

LDC's 

Brazil 

Canada 

Australia 

Argentina 

Variable levy to main- 
tain domestic price, 
export subsidies for 
soft wheat 

State trading, imports 
determined by domestic 
production and targets 
State trading with 
formal bilateral 
agreements 
State trading with 
fixed domestic resale 
price 
Generally use State 
trading agencies 
State trading 

Wheat board controls 
exports 
Wheat board controls 
exports 
Free trade 

Variable levy to main- 
tain domestic price 

Free trade 

State trading, imports State trading, imports 
determined by domestic determined by domestic 
production and targets production and targets 
State trading with State trading with 
formal bilateral formal bilateral 
agreements agreements 

Free trade Free trade 

Generally use State 
trading agencies 

N/A 

N/A 

Generally use State 
trading agencies 
Exporting quotas and 
licensing 

N/A 

N/A N/A 

Free trade N/A 

L/ Cathy L. Jabara; Trade Restrictions in International Grain and Oilseed Markets. 
Foreign Agricultural Economic Report 162, USDA ESS, Jan. 1981. 
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The united States has not consistently followed a 
policy of insulating its domestic from foreign grain mar- 
kets. However, embargoes have been imposed on grain and 
oilseed exports on an ad hoc basis during periods of tight 
supplies as well as for political reasons. This free trade 
type policy has meant that U.S. producers and consumers 
have been faced with adjustments to shocks in the w’orld 
grain markets. Producer groups have felt that prices have 
been too low, consumer groups have thought them too high 
and both groups have been distressed by price instability. 

The traditional response by the United States to these 
problems has been to pursue multilateral trade negotiations 
such as the International Grains Arrangement. These have 
been generally unsuccessful. In light of these problems 
Hathaway outlines some policy issues for the United States. 

“We also have some emerging policy issues 
here at home. If I am correct in my assertions 
that protectionism, market adjustment and market 
stabilization are major trade issues for the U.S. 
during the 1980’s, several policy questions 
become evident. There will be a continuing need 
in the United States for a market stability mecha- 
nism like the farmer reserve. The changes which 
are occurring are complex and the policy responses 
and their full range of consequences have not been 
completely thought out. The answers are not sim- 
ple. Among the proposed solutions which we must 
deal with are grain boards, bilateral agreements, 
and dual or multi-pricing schemes.” (Hathaway, 
P. 5). 

There have been numerous proposals for changes in U.S. 
grain export policy, some of them are simplistic, such as a 

bushel for a barrel, however, many are serious. The Weaver 

bill (H.R. 4237, 96th Congress) proposed the creation of a 

grain marketing board to obtain the highest export prices 

for American farmers. Richard Gilmore has proposed a food 
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bank system. This food bank would accumulate grain 
reserves, license grain exporters and channel food aid 
abroad. Morgan (1980) proposes a grain reserve board. 
Groenewegen and Cochrane develop a detailed stabilization 
program for the American grain sector, This program would 
be based on a variable export levy, a reserve program and a 
series of bilateral agreements to allocate U.S. export 
grain. 

All of these proposals to change U.S. grain export 
policy involve some degree of change in the U.S. grain 
export marketing system. The system is currently one of 
private enterprise subject to some government regulation. 
The policy proposals reviewed above would all increase l 

direct government involvement in the export system. In 
general, the government would become not only a regulator 

of, but also an active participant in, the grain export 
system. 

Our present grain export system, however, is at best 
poorly understood. Most analysts dealing with grain export 
policy problems pass over the role of the export marketing 
system with a sentence or two, while advocating changes 
that may have serious implications for the organization and 
performance of this system. 

The Grain Export System 

The U.S. domestic grain market is linked to the world 
market by the grain export system. The flow chart in 
Figure 2.1 portrays the relationship of the U.S. grain 
export system to world and domestic markets. Grain flows 

from the farm to country elevators to inland terminals. 
From inland terminals it moves either into domestic use or 
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Figure 2.1 The U.S. Grain Export System in the 
World Grain Market 
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into the export channel. For the purposes of this study, 
grain enters the export system once it is out of position 
for domestic use. 

The U.S. grain export system consists of grain export- 
ing firms, market institutions and government agencies, 
which both facilitate and regulate grain exports. For the 
purposes of this study a grain exporter is defined as a 
firm which directly sells grain to an importer. These 
sales are usually f.o.b., c. 6 f. or c.i.f.l/ Grain trad- - 
ing firms may be roughly categorized into three groups; 
major multinational corporations, cooperatives, and other 
exporters. Major multinational corporations include 
Cargill, Continental, Dreyfus, Bunge, and Garnac. These 
firms operate globally and handle much of the grain sold by 
exporting nations other than the United States. Farmer- 
owned cooperatives have a significant share of U.S. grain 
exports. The largest of these is Farmer’s Export Company. 
Other exporters include smaller U.S. firms which trade 
mainly in the domestic market and Japanese trading houses 
such as Mitsui. Five major multinational companies are 
generally assumed to handle a major part of U.S. grain 

exports. This perceived high degree of concentration in 
the industry combined with the recent instability in world 
grain markets has led to mistrust and suspicion of the 
grain export system. However, this market is a dynamic 
one, and its structure has undergone rapid changes in 
recent years. Cook Industries, once a major grain 
exporter, is no longer a significant force in the market. 

l-/ These are contract delivery terms. f.o.b. (free on 
board) means the grain is loaded on board ship at the 
export elevator. Under a c.i.f. (cost, insurance, 
freight) or c. & f. (cost and freight) sale the exporter 
delivers grain to the importer’s destination. 
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Export facilities previously owned by Cook have been 

acquired by cooperatives and Japanese firms, thus increas- 
ing their share of U.S. grain exports. 

While the private sector moves the grain several gov- 
ernment agencies are directly involved in the regulation of 
the U.S. grain export system. The federal grain inspection 
service is responsible for the inspection and weighing of 
export grain. Grain export sales are reported to the USDA 
and futures markets are regulated by the CFTC. However, 
the government also plays a major role in facilitating 
grain exports through the export development wing of the 
Foreign Agricultural Service and the provision of aid for 
grain purchases through P.L. 480 and G.S.M. credit pro- 

grams, Many more government programs and regulations 

impinge less directly on the grain export system. 

The primary functions of the U.S. grain export system 
are to sell grain to overseas customers and to deliver the 
proper grade, at the right time and place. In general 

terms these are the same functions fulfilled by any market- 
ing system, to provide utility of time, place, and form. 
A less obvious and equally important function of a market- 
ing system is to provide economic signals in the form-of 
prices. The U.S. grain export system provides price sig- 

nals to farmers, domestic consumers, and to importers. 

Prices have a dual role within this system. First they 

serve as signals to allocate resources and second they dis- 
tribute economic returns to participants in the system. 
The market institutions, where these price signals are gen- 

erated, are therefore an important part of the U.S. grain 

export system. 
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Market institutions within the U.S. grain export sys- 

tem include futures markets and cash markets. Futures mar- 

kets provide a central price discovery mechanism, not only 

for the domestic, but also for the world grain market. 

Futures markets ,’ becoming increasingly important to the 

international grain trade, are used by both buyers and 

sellers around the world as a price reference as well as a 

means of transferring price risks to others willing to bear 

them. Cash grain markets are more decentralized than 

futures markets and cash transactions are usually based 

upon futures price quotations. 

These market institutions tie the entire grain export 

system together and link it to world and domestic markets. 

In aggregate the grain export system is a complex network 

encompassing flows of both grain and information. It 

involves the private firms, the public sector, and market 

institutions. The overall system is at best poorly under- 

stood by most people outside it and even many insiders have 

a limited perspective. Perhaps this is why there is such a 

small body of literature concerning the grain export sys- 

tem. 

Review of Literature 

The international g :in trade literature has, gener- 

ally neglected import anti export marketing systems. It has 

also ignored the role of private firms in the international 

grain markets. The literature on export marketing systems 

is extremely thin. Juillerate and Farris described organi- 

zation and facilities of the U.S. grain export industry in 

1968. Their study concentrated on elevator capacity and 

the flow of grain to export position. Congressional inter- 

est in the U.S. grain export system during the early 1970’s 
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resulted in a GAO report (ID-76-61) on export marketing 
systems in Argentina, Australia, Canada, and Brazil. The 
report describes the historical background and institu- 
tional structure of these marketing systems. Another com- 

parative study was carried out by Schmitz and McCalla. 
Their analysis concludes that the U.S. and Canadian grain 
export. systems are unique products of individual historical 
development and that comparisons of performance are diffi- 
cult to make. Wilson and Anderson describe the Canadian 
grain export system and discuss performance measures for 
the system, including: price level, price stability, and 
market access. They conclude that while performance of the 
Canadian export marketing system appeared to be lagging 
behind the U.S. system, the differences in performance 

could not be attributed to the marketing board system used 
by Canada. 

Caves (1977) examined the economic performance of the 
U.S. grain trading industry including the export system, 
using a market structure, conduct, performance approach. 
He attributed the high level of concentration in the export 
industry to economies of scale in risk bearing and coordi- 
nating information. However, he also pointed out some 

unique aspects of U.S. grain trading which mitigate the 

effects of concentration, including the presence of farmer- 

owned cooperatives and futures markets. A 1976 Farmers 

Cooperatives Service Study (Thurston et al.) on improving 

the export capability of cooperatives attempted to deduce 
concentration ratios for the U.S. grain export industry. 
Eighty-five percent of U.S. grain exports were attributed 
to the five largest firms. 

A General Accounting Office report (ID-76-87) on 
issues surrounding the management of grain exports examined 
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problems associated with the export reporting system. The 
report also found that during 1974 the seven largest 
exporting firms accounted for 62 percent of total sales of 
wheat, corn, rice, soybean, cottonseed, soybean oil, cake, 
and meal, Heifner, Kahl, and Deaton examined the effect of 
large grain export sales on U.S. futures market prices. 
They reported that futures price increases and decreases 
both occurred during export sale periods, and that export- 
ing firms experienced both gains and losses on futures mar- 
ket transactions during these periods. 

Thompson and Dahl directly analyzed the performance of 
the grain export industry. They concentrated on the spa- 
tial aspect of pricing efficiency and found that corn 
prices were highly correlated throughout the export chan- 
nel. They concluded that the U.S. grain export industry 
displayed efficient pricing performance within its spatial 
dimension. McCalla (1980) notes that this is not a com- 
plete test of pricing efficiency. The productive effi- 

ciency of the U.S. grain export system was addressed in a 
qualitative analysis. Economies of scale in transporta- 
tion, risk bearing and information coordination were 

hypothesized. 

Levine examined the role of information in the pricing 
of grain exports. His findings indicate that grain export 
firms gather information from a wide variety of sources. 
While their own networks of traders and agents are impor- 
tant they also make extensive use of public information. 
These firms also maintain full-time research departments. 
Levine’s interviews indicate that export firms incur large 
fixed costs for their information systems. Some of the 

firms interviewed by Levine indicated a reluctance to 
eliminate any source of information regardless of cost. 
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This would indicate a relatively high return to information 

in grain exporting. 

Martin (1979, 1980) hypothesizes that government 
policy, structure and conduct all interact with performance 
in a simultaneous fashion. He then suggests that govern- 
ment policy should be considered explicitly and that per- 
formance should be the starting point for analysis of grain 
marketing systems. Using this approach Martin defines a 
list of performance objectives desired by market partici- 
pants in the grain sector. These include supply stability, 
equitable distribution of income, incentives for increased 

productivity, maximize foreign exchange earnings, etc. 
From these objectives performance indicators and quantifi- 
able measures are developed. 

Cook and Wilson describe the Argentinian grain export . 
system and develop performance criteria and measures for 
the system using a methodology similar to that outlined by 
Martin. Rossen and Cook examine the Australian system 

within a similar framework. These papers propose a general 

and comprehensive methodology for dealing with export mar- 

keting system performance. Their definition of the export 
marketing system is extremely broad encompassing production 
as well as the entire marketing chain, Five performance 

criteria are proposed for the analysis of grain export mar- 
keting systems: Technical efficiency, price efficiency, 

export response, progressiveness, and equity. These 

authors suggest a three-step process for the evaluation of 
export system performance: (1) disaggregated performance 

analysis, (2) p s ecify some social objective function and 

the resulting norms, and (3) use comparative studies to 

measure how close a system approaches these norms. 
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Martin’s (1979) suggestion that structure, conduct, 
policy and performance form a simultaneous system, seems to 
be an attractive foundation for analysis of the U.S. grain 

export system. Unfortunately, it does not appear possible 
to rigorously model such a system. The ad hoc specifica- 
tion of a series of performance objectives and measures 

(Martin, 1980; Cook and Wilson, Rossen and Cook) does not 
seem to be a suitable solution to this problem. This study 
takes an alternative approach, in an attempt to capture the 
complex simultaneous relationships involved in the U.S. 
grain export system. 

The Plan of the Study 

The first step in this analysis is a detailed descrip- 
tion of the organization of the U.S. grain export system 

found in Chapter 3. The structure of the private sector, 
the role’of market institutions, and government regulation 
are all considered. The critical performance issue of cen- 
tral market pricing efficiency emerges from this analysis. 
A methodological approach for market performance analysis 
is developed in Chapter 4, and specific pricing efficiency 
criteria for the U.S. grain export system are defined in 
Chapter 5. The empirical analysis of price behavior in the 
U.S. grain export system and the relationships between 
pricing efficiency and system organization are presented in 
Chapter 6. The first step on this analytical path is to 
examine the complex and changing organization of the U.S. 
grain export system. 
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CHAPTER 3 

THE CHANGING ORGANIZATION OF 

THE U.S. GRAIN EXPORT SYSTEM 

The public, academics, and policymakers have a gener- 

ally poor understanding of the U.S. grain export system, 

its organization and its functions. Before 1972, there was 

little reason for anyone outside the grain trade to give it 

much thought; world grain markets were relatively stable 

and U.S. food prices low. In the wake of major grain pur- 

chases by the U.S.S.R. in 1972 and rapid food price 

increases, public attention was focused on grain exports 

and the firms that moved them. In this politically charged 

atmosphere many popular misconceptions about the export 

industry arose and the traditional secretiveness of the 

export firms did not contribute to their elimination. The 

following quotation exemplifies public perception of the 

grain export system through the lens of the press: 

“The five companies [Cargill, Continental, 
Bunge, Dreyfus and Cook] maintain a strangle hold 
over the world’s grain supply and constitute a 
food cartel unprecedented in world history. The 
grain companies are not at the mercy of the free 
market. 

On the contrary, they use their enormous size 
to manipulate the free marketplace and to maximize 
profits at the expense of farmer and consumer 
alike.” (Burbach, p. 25). 

Two popular conceptions about the export industry are 

embodied in this quotation: First that a few major export 

companies constitute a cartel or shared monopoly over grain 

exports, and second that they are able to manipulate market 

price without restraint. Additionally the public has been 
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led to believe that the government exercises no control 
over the export system. This perception is revealed in Dan 
Morgan’s statement: “Yet the [grain] companies still were 
rogue elephants in the international economy, as large, 
central, and almost as unaccountable as ever, . . .I’ 
(Morgan, p. 361). The purpose of, this chapter is to exam- 
ine the basis for these popular conceptions of the grain 
export system and to provide a framework for an objective 
analysis of the system’s performance. 

An Overview of the Export System 

The physical function of the U.S. grain export system 
is to move grain to export position where it can be loaded 
on ocean going vessels for delivery to foreign customers. 
The correct types and grades of grain must be made avail- 
able at the time they are needed. Over the last decade the 

volume of grain and oilseeds moving through this system has 

increased dramatically as shown in Table 3.1. Wheat 

exports increased by 105 percent, corn by 328 percent and 
soybeans by 82 percent during this period. This increased 

grain movement has been accommodated by the grain export 
system, although not without problems. Railcar shortages, 

rail line abandonments, inadequate lock and dam capacities 

and rural road deterioration have plagued~the grain trans- 
portation network (GAO, CED-81-59). 

The general pattern of grain movement from farm to 
ocean vessel is shown in Figure 3.1. Grain flows to vari- 

ous port areas in response to shifts in foreign demand, 
ocean freight rates, and the costs of interior transporta- 

tion. Grain is moved by truck from the farm to a country 
elevator or to a subterminal. From these locations it is 

moved by truck or rail to a river terminal, an inland 
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Table 3.1 U.S. Exports of Wheat, Corn and Soybeansl-/ 
1970-1980 (1,000 MT) 

Year Wheat Corn Soybeans 

1970 17436 14384 11955 

1971 16220 12871 11538 

1972 21317 22357 11996 

1973 37444 33144 13221 

1974 25132 29801 13940 

1975 30966 33442 12496 

1976 26527 44264 15332 

1977 23826 40415 16196 

1978 34096 50043 20705 

1979 33378 59167 20888 

1980 35750 63042 21779 

l/ USDA, ESS - U.S. Foreign Agricultural Trade Statistical - 
Report, Calendar year 1980. Washington, D.C., May 1981. 

I l 
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Figure 3.1 Grain Movement From Farm 
. to Port Elevator 

1 Farm 1 

Terminal 
Terminal 4-- 

I 
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terminal or directly to an export elevator. Grain from 
river and inland terminals moves by barge and rail to 
export elevators, where it is loaded on ocean vessels. In 
recent years, grain has increasingly bypassed the terminal 
elevators as subterminal facilities have developed and even 
country elevators have developed the capacity to load unit 

trains. This development has been accelerated by the 
increasing development of new rates for unit trains and 

deregulation of the transportation industry under the 
Staggers Act. 

The movement of physical grain does not occur automat- 
ically, nor is it achieved at the direction of a “grain 
czar .” Under the private enterprise system of the United 
States, grain movements are generally directed by private 
sector decision makers in response to economic forces. 
Farmers, domestic merchandisers and processors, grain 
exporters, transportation companies and other enterprises 

interact, buying, selling, and moving grain to its ultimate 
destination. Since the early 1970’s the public sector has 
not been directly involved in grain marketing activities 
until the embargo of grain sales to the U.S.S.R. in January 
of 1980. However, the public sector continues to play an 
important role in the grain export system. In its policy- 

making role, government attempts to define socially accept- 
able limits for the system. These limits are manifested in 

a broad range of policies including: Food and agriculture, 

health and safety, environmental, transportation, and for- 

eign relations. The regulatory function of the government 

is to keep the system operating within the parameters set 
by these policies. 

Neither private nor public decision makers act in a 
vacuum; they require information in order to do their jobs. 
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Although it is less visible than the physical movement of 

grain, the flow of information is just as important to the 

grain export system. Information concerning the physical 

state of the system, changes in economic variables and the 

policy environment is necessary. Specialized information 

entrepreneurs, in both public and private sectors, have 

emerged to provide this information. Wire services, gov- 

ernment agencies, trade publications and newsletters regu- 

larly provide information about grain prices, stocks, 

exports and crop conditions. Additionally they provide 

outlooks, forecasts and analyses which may be useful for 

making decisions affecting activities in future time peri- 

ods. 

Although information entrepreneurs speed the flow of 

information to decision makers, they are not at the heart 

of information flow in the grain export system. Large vol- 

umes of general information are not useful to decision mak- 

ers unless they are processed into easily interpreted 

signals. In the case of the grain export system, economic 

signals in the form of prices are generated by the interac- 

tion of buyers and sellers in the market. Organized com- 

modity markets which facilitate cash and futures trading 

have evolved to provide well organized price discovery and 

reporting mechanisms. Grain futures markets are especially 

important as a central reference point, facilitating cash 

grain trading for both spot and future delivery. Thus the 

efficiency of these market institutions in translating 

information about grain export sales into price changes is 

crucial to the performance of the entire system. The U.S. 

grain export system is complex, involving three important 

components: (1) grain exporting firms, (2) the market 

institutions through which they interact, and (3) the pub- 

lic sector which regulates bcth firms and market 
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institutions. The balance of this chapter is devoted to an 
analysis of these three components of the system. 

Market Structure of the Grain Export Industry - 

Perhaps the most prevalent conception about the system 
is that grain exports are controlled almost exclusively by 
a few major multinational corporations. There are five 
major multinational corporations currently exporting grain 
from the United States; Cargill, Continental, Bungc, Louis 
Dreyfus, and Garnac (an affiliate of Swiss based Andre). 
However, there are a multitude of other firms exporting 
American grain; including farmer-owned cooperatives, 
Japanese trading houses, flour milling firms and numerous 
smaller firms. While some of these firms lack the capa- 
bility of exporting a full range of commodities to all des- 
tinations, it would be a mistake to assume that they do not 
play a role in the competitiveness of the industry. 

Before considering the structure of the grain export 
industry, the definition of a grain export firm must be 
considered. Is the firm that loads ocean vessels an 
exporter? What about the firm that actually contacted the 
foreign buyer and made the sale? Or must the bonafide 

exporter perform both of these activities? For the pur- 

poses of this study a grain export firm is defined as a 
firm that sells grain to a foreign buyer. This definition 

includes firms that may not appear as the shipper on export 
documentation. This is the basic definition of a reporting 

exporter used by the Foreign Agricultural Service of the 
USDA. This definition excludes firms owning port elevators 
but not making sales to overseas customers. Moreover, any 

individual making a grain sale to a foreign customer is 
counted as an exporter. By this definition, the Export 
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Sales Reporting Division of the F.A.S. estimates that dur- 

i.ng the 1980-81 marketing year approximately 100 firms 

reported grain exports, on a non-duplicated basis. 

While the number of firms engaged in the business of 

exporting grain is relatively large, not all of them export 

a full range of commodities and products. Using data col- 

lected in a survey of 195 agricultural export firms the 

U.S. General Accounting Office (ID-76-87) classified these 

firms by primary commodity groups. The results presented 

in Table 3.2 give a better idea of the distribution of 
exporting firms among commodity groups. 

Although the evidence above indicates that a substan- 

tial number of the firms are engaged in the grain export 

business, the industry is in fact a relatively concentrated 

one. It is, however, less concentrated than public percep- 
. 

tions and some research publications have led us to 

believe. A 1976 report by the Farmer Cooperative Service 

by USDA estimated that the six largest grain export firms, 

Cargill, Continental, Bunge, Dreyfus, Cook and Garnac, con- 

trolled 90 percent of the U.S. grain export market 

(Thurston et al., p. 16). However, concentration ratios 

calculated by the Sales Monitoring Branch, Foreign 

Agriculture Service (Wright and Krause) for market year 

1974-75 tell a different story. As shown in Table 3.3, the 

largest eight firms accounted for 68.8 percent of total 

food grain, feed grain, oilseed, and oilseed product 

exports. Concentration is somewhat greater in food grains 

exports than in feed grains or oilseeds. It is only at the 

twenty firm level, that concentration ratios approach 90 

percent. 
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Table 3.2 Agricultural Export Firms Classified by Primary 
Commodity 1973-74i/ 

Primary Commodity Number 

Multi Commodity 27 

Soybeans and Products 34 

Wheat and Products 22 

Corn 17 

Cotton and Products 54 

Rice 26 

Inactive 15 

Total 195 

lJ U.S. General Accounting Office. Issues Surrounding the 
Management of Agricultural Exports, Vol. II, ID-76-87, 
May 2, 1977, p. 43. 
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Table 3.3 Cumulative Concentration Ratios of Exporting 
Firms and Total Exports, Marketing Year 
1974-7!+/ 

Exporting Food Feed Oilseeds 
Firms GrainsZ/ Grains?/ and Products4/ Total 

Four largest 58.3% 43.6% 41.6% 48.6% 

Eight largest 77.8% 64.0% 62.7% 68.8% 

Twenty largest 87.9% 93.2% 87.3% 90.1% 

l/ Rruce H. - Wright and Kenneth R. Krause, “Foreign Direct 
Investment in the U.S. Grain Trade,” Report to the 
Congress: Foreign Direct Investment in the United 
States, Vol. 4, Appendix E, U.S. Department of Commerce, 
April 1976, p. E-13. 

2/ Wheat, - rye and rice. 

3-1 Corn, barley, ,oats and sorghum. 

4-/ Soybeans, soybean oil, cake and meal, cottonseed oil, 
cottonseed cake and meal, linseed oil and flaxseed. 
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1  Table 3.4 Cumulative Concentration Ratios of Exporting 
Firms and Total Exports of Wheat, Corn and 
Soybeans, Marketing Year 1974-751/ 

Exporting 
Firms 

Four largest 

Wheat Corn 

61 .O% 42.0% 

Soybeans 

40.5% 

Eight largest 81.7% 63.8% 63.7% 

Twenty largest 89.2% 93.3% 90.8% 

l/ Bruce H. Wright and Kenneth R. Krause, “Foreign Direct 
-’ 

Investment in the U.S. Grain Trade,” Report t; the 
Congress: Foreign Direct Investment in the 
States, Vol. 4, Appendix E, U.S. 
April 1976, p. E-14. i 

United 
Department of Commerce, 
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Concentration ratios for the expvrt of wheat, corn and 
soybeans, shown in Table 3.4, indicate levels comparable to 

those for the commodity groups presented above. The high- 
est degree of concentration occurs in the wheat export 
trade where the top eight firms control 81.7 percent of the 
market, while both the corn and soybean markets have eight 
firm concentration ratios of around 63 percent. 

Concentration ratios for export firms alone do not 
adequately reflect the effective degree of competition in 
the grain export industry. Grain exporters must compete 
with domestic merchandisers and processors for supplies of 
grain. The domestic grain industry in the United States is 
much less concentrated than the export industry, where the 
largest twenty firms controlled only 54.5 percent of total 
sales in 1977, as shown in Table 3.5, While concentration 
may be higher within specific regions, the existence of 
alternative marketing channels between regions makes the 
national market an appropriate unit of inquiry for a trad- 
ing industry like grain merchandising (Caves, 1977, p. 3). 

. 

Caves also points out that “any effective market con- 
tro1, which would have to include the ability to limit or 
exclude entrants, must rest on the control of physical 
facilities.” (Caves, 1977, pp. 2-3). Furthermore, this 
control must be at a critical node where transshipment 
between transportation modes is required. The increased 
bypassing of terminal elevators in the grain export system 
leaves the port elevator as the appropriate unit for con- 
sideration of this proposition. Although there are firms 

owning export facilities, which do not make grain sales to 

foreign customers, and there are exporters who do not own 

any physical facilities, the control of export facilities 
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Table 3.5 Cumulative Concentration Ratios of Firms 
Wholesaling Grain, 19771/ 

Firms 
Percent of 

Total Sales 

Four largest 25.4% 

Eight largest 

Twenty largest 

38.1% 

54.5% 

lJ U.S. Department of Commerce, Census of Wholesale Trade, 
1977, Subject Series, Establishment Size and Firm Size, 
Bureau of Census, 1980, p. 152. 
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facilities does increase the flexibility and power of a 

firm in the export system. 

Since two earlier studies (Thompson and Dahl; 

Juillerate and Farris) reported on concentration of port 

elevator capacity, and data for 1981 was readily available 

from the Federal Grain Inspection Service, control of port 

elevator storage capacity in 1968, 1976 and 1981 is pre- 

sented in Table 3.6. Although the data for all three years 

are not strictly comparable they do appear to be reasonably 

consistent. 

Trends in the control of port elevator storage 

capacity over the last decade do not reveal increases in 

concentration. The total storage capacity held by major 

exporters has declined. This decline probably resulted 

from the phasing out of obsolete facilities, and the con- 

struction of new elevators with higher loadout rates 

requiring less storage capacity. In 1968 the major export- 

ers controlled 56.2 percent of storage capacity; this share 

shrank to 54.1 percent in 1976 and 50.3 percent in 1981. 

During this same time period, cooperative elevator capacity 

increased dramatically from 9.7 to 21.4 percent of total 

export elevator storage capacity. This growth was espe- 

cially apparent at gulf ports where coops owned no eleva- 

tors in 1968 and six in 1981. The share of elevator 

ownership by firms other than cooperatives and major 

exporters has declined during the last decade. Thus it 

would appear that cooperatives have been gaining in control 

of export facilities at the expense .of both smaller private 

firms and the major exporters. While the recent difficul- 

ties experienced by the major interregional cooperative, 

Farmers Export, may slow this growth it seems unlikely that 
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Table 3.6 Control of Port Elevator Storage Capacity Area 1968, 1976 and 19811/ 

Port 
Area 

Major Exporters?/ Cooperatives Others Total 

19683/ 19765,’ 19815_/ 1968 1976 1981 1968 1976 1981 1968 1976 1981 - 

Capacity (mil. bu.) 
Great 

Lakes 
Atlantic 
Gulf 
Pacific 
Total 

Great 
Lakes 

w Atlantic 
0-l Gulf 

Pacific 
Total 

97.3 64.5 69.6 26.0 
18.5 28.4 26.3 4.0 
45.1 47.4 57.8 0 
35.8 26.8 25.5 4.1 

196.7 167.1 179.2 34.1 

59.4% 50.2% 48.4% 15.9% 14.8% 23.6% 24.7% 35.0% 28.0% 100% 100% 100% 
67.3% 86.5% 66.7% 14.5% 0 18.5% 18.2% 13.5% 14.7% 100% 100% 100% 
45.1% 51.0% 47.3% 0 12.7% 25.2% 54.9% 36.3% 27.6% 100% 100% 100% 
61.0% 49.4% 50.6% 7.0% 7.7% 7.9% 32% 42.9% 41.5% 100% 100% 100% 
56.2% 54.1% 50.3% 9.7% 11.3% 21.4% 34% 34.6% 28.3% 100% 100% 100% 

19.0 34.0 40.4 45.1 
0 7.3 5.0 4.4 

11.8 30.8 54.9 33.9 
4.2 4.0 18.8 23.2 

34.9 76.1 119.1 106.6 
Percent of Total Capacity 

40.2 163.7 128.6 148.8 
5.8 . 27.5 32.8 39.4 

33.7 100 93.1 122.3 
20.9 58.7 54.2 50.4 

100.6 349.9 308.7 355.9 

l/ Note: The 1968, 1976 and 1981 data are not strictly comparable. The 1981 data - 
should be regarded as the most comprehensive and consistent since they were 
obtained by direct survey. Sources including USDA ASCS approved warehouse lists 
and various trade directories were used to compile the data for 1968 and 1976. 

21 1968 figures include Bunge, Cargill, Continental, Dreyfus, ADM and Peavy. 1976 - 
figures include Cargill, Continental, Bunge, Dreyfus and Cook. 1981 figures 
include Bunge, Cargill, Continental, Dreyfus and Garnac. 

31 Monte E. Juillerate and Paul L. Farris, Grain Export Industry Organization and - 
Facilities in the United States, Research Progress Department 390, Purdue 
University, Agricultural Experiment Station, Lafayette, Ind., August 1971, p. 6. 

4/ Sarahelen R. Thompson and Reynold P. Dahl, The Economic Performance of the U.S. - 
Grain Export Industry, Tech. Bulletin 352, University of Minnesota, Agricultural 
Experiment Station, St. Paul, Minn., 1979, p. 21. 

51 Compiled from USDA, FGIS Export Elevator List, 1981. - 
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the share of port storage capacity owned by cooperatives 

will decrease. 

While overall export elevator ownership patterns have 
remained remarkably stable during the 1970’s, firms have 
both entered and left the industry since 1968. For exam- 
ple, Cook Industries appears in the list of major exporters 
for 1976 (Table 3.6) but not for 1968 or 1981. The rapid 
rise and equally rapid demise of Cook is illustrative of 
the fact that barriers to entry in the grain export indus- 
try are not absolute. 

Economic theory suggests that freedom of entry and 
exit may be a more important indicator of an industry’s 
competitiveness than concentration ratios. Although rela- 
tively large economies of size have been hypothesized as a 
barrier to entry in grain exporting (Caves, 1977; Thurston 
et al.), members of the grain trade have pointed out that 
there are widely varying sizes at which a firm may enter 
the export business. Small firms may find an initial niche 
by providing a special service, product, or quality of 

grain.i/ Once established the firm may expand. 

Although empirical evidence on the changing composi- 
tion of the industry is limited, the available data sug- 
gests that over time new firms have been able to enter the 
export business. A General Accounting Office survey of 
agricultural commodity exporters (ID-76-87) gives some idea 
of entry patterns in the industry during the last century. 
The responses of 175 exporters about the year their firm 

l-/ This means of entry into the grain export business was 
mentioned during an interview with the International 
Grain Management Corporation, a small exporter and con- 
sulting firm, on May 15, 1981. 
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entered the industry are shown in Table 3.7. During the 
five years 1971 to 1975 over 21 percent of the 175 firms 
responding to this question entered the agricultural export 
business. Undoubtedly, these new entrants were attracted 
by the rapid expansion of U.S. export demand during this 
period. The steady rate of entry into the export business 
from 1951 to 1975 does not indicate serious barriers to 
entry. 

Additional evidence on the entrance of firms into the 
grain export business is available for the 1975 to 1980 
period from the Export Sales Reporting Division of USDA’s 
Foreign Agriculture Service, As shown in Table 3.8, firms 
reporting export sales of wheat increased by over 30 per- 
cent, reporting corn and soybean exporters by 37.5 and 15.4 
percent, respectively, 

A series of interviews with selected grain exportersl/ 
revealed a general perception of increasing competition2/ 
in the industry over the last decade. This perception 
seems consistent with the data presented above. In addi- 
tion to quantitative changes in the number of firms in the 

grain export business the results of these interviews sug- 
gest qualitative changes in the structure of the grain 
export industry. Japanese trading houses such as Marubeni, 
Mitsui, Mitsubishi, and C-It0 have assumed a greater role 

A/ Representatives of Cargill, Continental, Louis Dreyfus, 
Marubeni, C-It0 and International Grain Management were 
interviewed to obtain qualitative background information 
concerning the export industry, its structure and opera- 
tion. The guideline used for these interviews appears 
in Appendix 1. 

2/ For the industry “competition” has a meaning closer to 
rivalrous competition than to the economic meaning of 
the word. 
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Table 3.7 Entry Into the Agricultural Export21 Business 
1880-197511 

Period Entered Number of 
Export Industry Firms 

1880-1925 19 

Percent 

10.9 

1926-1950 

1951-1960 

1961-1970 38 21.7 

1971-197s 21.1 

Total 100.0 

l/ U.S. - General Accounting Office, Report to the Congress: 
Issues Surrounding the Management of Agricultural 
Exports, ID-78-87, Vol. II, May 1977, p. 39. 

2/ This includes firms exporting soybeans and products, - 
wheat and products, corn, cotton and products and rice. 
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Table 3.8 Firms Reporting Export Sales of Wheat, Corn and 
Soybeans during Marketing Years 1974-75 to 
1979-8011 

Year Wheat Corn Soybeans 

74-75 41 56 39 

75-76 44 55 42 

39 61 37 

77-78 44 56 41 

78-79 50 61 44 

79-80 54 77 4s 

l-/ Data provided by Export Sales Reporting Division, 
Foreign Agricultural Service, USDA. 
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in exporting U.S. grain to countries other than Japan. 
Some of these firms have also acquired U.S. facilities 
including country elevators, terminals, and port elevators. 

“Another group of new entrants is best typi- 
fied by Philipp Brothers, a division of Engelhard 
Minerals and Chemicals . . . it is applying its 
expertise developed in merchandising other com- 
modities (e.g. metals, ores and petroleum), to the 
business of exporting U.S. grain.” (Middents, 
P* 4). 

Farmer-owned cooperatives have also assumed an 
increased role in the export system. From 1968 to 1981 
their share of total port elevator storage capacity 
increased from 9.7 percent to 21.4 percent (Table 3.6). 
Over the years cooperatives have also been increasingly 
aggressive in selling their grain directly to foreign cus- 
tomers. The recent difficulties of Farmers Export Co., an 
interregional cooperative may indicate some changes in the 
role of cooperatives in the grain export system. Recent 
developments (including the sale of Farmers Exports’ 
Galveston Elevator to one of its member regionals, 
Farmarco) indicate that regional cooperatives will increas- 
ingly compete directly for export business. 

Thus, although market concentration is substantial in 
the grain export industry it does not appear to be increas- 
ing over time. Patterns of export facility ownership are 
relatively stable with concentration in the hands of major 
exporters declining slightly. The substantial increases in 
the number of firms reporting exports indicate freedom of 
entry into the industry and potential increases in competi- 
tion. Additionally, exporters must compete for grain sup- 

plies with domestic merchants and processors and the 
domestic market is not a highly concentrated one. An 
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additional factor which may provide increased competitive- 
ness in the grain export system is the existence of highly 
liquid futures markets for the major export grains (Caves, 
1977). These market institutions provide a central loca- 
tion for price discovery, where barriers to entry are low, 
and trading takes place under rules and regulations 
designed to insure competitiveness, The next part of this 
chapter is devoted to the crucial role of thes’e institu- 
tions in the U.S. grain export system. 

Market Institutions 

A market may be defined as a sphere of economic 
activity in which profit maximizing firms interact with 
each other and with utility maximizing consumers and price 
discovery takes place (Cochrane, 1957). This concept of 

the market is amorphous; it does not require a specific 
place, time or rules. Under this concept the corn market, 
for example, might encompass all transactions involving the 
purchase or sale of corn during a given time period. Over 
the years man has developed numerous institutions to 
facilitate the operation of the market. Medieval fairs, 

the village marketplace and futures markets are ‘all exam- 
ples of such institutions. 

Futures marketsi/ provide a place and a set of rules 
under which price discovery, not only for the current 

period but for future time periods, may take place. The 

role of the futures markets in the U.S. grain export system 

l/ The following discussion of futures markets is based in 
large part on a publication by Neilson C. Conklin, 
Gerhard Wilbert and Reynold P. Dahl, “Pricing of Grain 
Exports and the Role of Futures Markets,” Minnesota 
Agricultural Economist, No. 614, Agricultural Extension 
Service, University of Minnesota, 1979. 
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is an important one. U.S. ’ futures markets provide a world- 

wide price reference for buyers and sellers, a means for 

shifting price risks to those willing to bear them and an 

efficient mechanism for the forward pricing of grain.l-/ 

One of the more significant developments in the U.S. 

market economy has been the sizable increase in futures 

trading in grain and grain products during recent years. 

f:utures trading volumes in grain and grain products has 

grown from 5.8 million contracts in 1970 .to over 23.1 mil- 

lion contracts in 1978 (Table 3.9). The most important 

factor in the increased volume of futures trading in grain 

and grain products is the wider price fluctuation in these 

commodities since 1972 when worldwide shortages became evi- 

dent. This increased price variability, stock carrying by 

private firms rather than the government, and increased 

export volume have increased the need for hedging. 

Open contracts are the number of futures contracts 

that have not yet been offset by opposite futures transac- 

tions or fulfilled by delivery of the commodity, Open con- 

tracts are better indicators of hedging activity than is 

the total volume of trading. Average month-end open con- 

tracts have increased rapidly during the 1970’s--from 

160,000 in 1970 to more than 400,000 in 1978 (Table 3.9). 

For every open contract there is a buyer (long) who has 

agreed to take delivery and a seller (short) who has agreed 

to make delivery. Viewing typical buyers and sellers helps 

to ascertain the importance of hedging on both the long and 

short sides of the market. 

l/ The use of futures markets for the forward pricing and - 
hedging of export sales is discussed in detail in 
Appendix 2. 



Table 3.9 Number of Futures Contracts Traded and Average 
Month-end Open Interest in Grain and Grain 
Productsl-/ on All U.S. Futures Markets 

Fiscal 
Year 

Number of Average 
Contracts Month-ended 

Traded Open Contracts 
--------------- l,O()()‘s --------------- 

1960 2,552 82 

1970 5,839 160 

1974 11,891 218 

1975 13,298 226 

1976 16,096 292 

TQZ1 5,042 352 

1977 20,128 362 

1978 23,102 402 

1979 -- -- 

1980 -- -- 

l-/ Includes wheat, corn, oats, soybeans, soybean meal, and 
soybean oil. Wheat, corn, soybeans, and oats are com- 
puted at S,OOO-bushel contracts. Source: CFTC. 

2-1 Transition quarter. The three-month period (July, 
August, September) of change when the federal fiscal 
year became October 1 to September 30 instead of July 1 
to June 30. 



Looking at the distribution of the open contracts on 
the long side of the corn futures market shows that large 
hedgers (holders of futures positions of more than 200,000 
bushels of grain) increased in importance from 30 percent 
of the open contracts in 1966-67 to nearly 80 percent in 
1975-76 (Figure 3.2). Some of the small traders who hold 
long open contracts are also hedgers, but it is not possi- 
ble to ascertain how many, The larger proportion of long 
open contracts held by hedgers reflects the growth in corn 
exports. 

Increases in grain export sales result in an increase 
in long hedging because most export sales are made with 

cash forward contracts. This means that grain to be deliv- 
ered anywhere in from l-6 months or more is sold and priced 
at the same time. If a flat price is fixed when these for- 
ward sales are made, the exporter assumes a flat price 
risk. This is the risk that the price of grain sold will 
increase before the exporter can purchase it. But, this 

price risk can be lessened by purchasing futures contracts, 
which serve as temporary substitutes for the cash grain 
until it is purchased. If it were not for futures markets, 
exporters would have to assume this risk or pass it along 
to the importer by charging a higher price. This substan- 

tial risk premium would reduce the volume of exports. 

U.S. futures markets are increasingly being used by 
the rest of the world both for hedging and price reference. 
Importers of U.S. grain, both private firms, government 
agencies, and even exporting nations, make use of U.S. 

futures market prices. Many observers feel that the 

Canadian Wheat Board keeps a close watch on U.S. futures 
markets. Thailand has used U.S. futures market prices as 
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~ .  Figure 3.2 

Corn futures: the percent of long month-end open interest 
held by types of traders, 1966 to 1980 crop years L/ 
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lJ Source: CFK. 

* Holding more than 200,000 bushels. 
+ Holding less than 200,000 bushels. 
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part of the export price formulas in itis bilateral corn 
export agreements with Japan and Taiwan. 

Futures markets, becoming increasingly important to 
the international grain trade, are used by both buyers and 
sellers around the world as a price reference as well as a 
means of transferring price risks to others willing to bear 

them. However, futures markets are not the only important 
market institutions in the U.S. grain export system. Cash 
markets, both spot and forward, also play an important 
role. On spot cash markets grains are bought and sold for 
current delivery. These are the markets where much of the 
grain being moved through the export system changes hands. 
On the other hand much grain is also sold for forward 
delivery, 

Forward cash markets differ from futures markets in 
that prices are generally specified rather than discovered 
by auction. Additionally a forward cash contract is gener- 
ally settled by full performance of both parties while 
futures contracts are not generally settled by delivery. 
Forward cash markets under certain circumstances may also 
provide price discovery mechanisms and facilitate risk 
transfer. Today in the U.S. grain export system there are 
two forward cash markets ,!hich offer these opportunities, 
the c.i.f. barge market : t the gulf ports and the foreign 
resellers market.l/ 

) 
The foreign resellers market is not a formal institu- 

tion; rather, it consists of grain purchases and sales 

l/ The author wishes to acknowledge indebtedness to Robert 
Kohlmeyer of Cargill who provided much information about 
the operation of,these markets during an interview on 
June 18, 1981. 
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taking place around the world, often via telex or tele- 

phone. This market has been referred to as the “private 

commodity exchange”, of the major grain companies (Morgan, 

P* 208). During the early 1970’s the principal location 

for this market was at the Milan grain exchange in Italy. 

The principal reason for this seems to have been the pres- 

ence of major Italian speculators who offered the market 

some 1 iquidity. 

The resellers market offered an opportunity to make 

large volume [shipload) transactions without the margin 

requirements and other regulations of U.S. futures markets. 

This market became “a kind of futures market embryo” 

(Kohlmeyer) since grain was traded at a fixed price and a 

standard set of terms and usage began to develop. The 

rapid development of this unregulated market could be of 

major concern to the U.S. grain export system, if it became 

large enough. However in the af’termath of a series of 

defaults and bankruptcies in 1974 and 1975 (Morgan, pp. 

210-211; Kohlmeyer) the “Italian market” began to lose some 

of its appeal. The risks of participating in this unregu- 

lated market were too great. 

However, a resellers market still exists today and 

does offer trading opportunities. Unfortunately, the mas- 

sive body of data on prices and volumes available for U.S. 

futures markets is not available for this decentralized 

informal institution. Data on purchases of U.S. produced 

commodities from foreign sellers is available from 1975- 

1980, and represents a proxy for the volume of transactions 

in the international resellers market. The volume of these 

transactions is significant, as shown in Table 3.10, aver- 

aging over 4.8 million metric tons per year for corn. 

Wheat, barley and soybean volumes are somewhat lower. 
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Table 3.10 Total Purchases of U.S. Produced Commodities 
by Foreign Sellers_l_/ (1,000 MT) 

Market 
Year Wheat 

~~~ ~~ 
Commodity 

Barley Corn Soybeans 

1975-76 1639.4 98.4 5295.2 2361.1 

1976-77 2700.6 459.8 4267.1 4384.8 

1977-78 2206.6 162.0 3510.6 3921.7 

1978-79 1312.8 111.2 5139.5 4530.1 

1979-80 1856.4 132.7 6119.8 4479.9 

Average 1943.2 192.8 4866.4 3935.5 

L/ USDA - FAS U.S. Export Sales. A weekly publication 
1975-1980. A purchase from a foreign seller is a con- 
tract to buy a-U.S. produced commodity from a firm out- 
side the U.S .--not involving a cancellation or buyback 
of a reported sale. 
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The significance of these absolute volume of transac- 
tions is limited, The important factor is whether or not 
these transactions represent a significant percentage of 
total U.S. exports (Table 3.11) at a given time. These 
percentages are shown for market years 1975-76 to 1979-80 
for wheat, barley, corn and soybeans in Table 3.12. The 
average percent of total exports represented by purchases 
from foreign sellers during this period ranges from a low 

of 6.5 percent for wheat to a high of 20.4 percent for soy- 
beans. 

The international resellers market appears to be rela- 
tively insignificant for wheat and corn. However, the bar- 
ley and soybean markets appear to be somewhat more 
important. The fact that there is no active U.S. futures 
contract for barley may be one reason why this market is 
more active. Perhaps the reason for greater activity in 
soybeans is due to the lower international barriers to 
trade (levies, tariffs and quotas) for this commodity. 

The c.i.f. barge market at U.S. gulf ports is very 
different. from the international resellers market. While 

it too is a forward cash market, the bulk of the grain 
traded on this market is basis priced (Kohlmeyer). The . 

participants in this market are generally grain merchandis- 
ers, such as barge loaders or exporters, rather than specu- 
lators. Since most trading on the c.i.f. barge market is 
basis Chicago futures it is not useful in hedging flat 
price risk. 

The St. Louis call sessions at the Merchants Exchange 
of st. Louis offer a central location for the trading of 
barges c.i.f. New Orleans. Multi car units of rail corn 

and barge freight units are also traded on this market. 
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Table 3.11 Exports of Wheat, Barley, Corn and Soybeans, 
Marketing Years 1975-76 to 1979-801/ 
(1,000 m.t.) 

biarket 
Year Wheat Barley Corn Soybeans 

1975-76 29,402.l 503.3 43,976.S 15,904.3 

1976-77 24,206.3 1,525.l 43,809.S 16,293.l 

1977-78 28,811.l 1,169.2 49,212.l 19,074.2 

1978-79 30,703.4 498.4 54,343.4 20,756.7 

1979-80 35,357.l 1,059.6 62,714.4 24,485.4 

Average 29,716.0 951.1 50,811.2 19,302.7 

L/ USDA, Foreign Agricultural Service. U.S. Exports of 
Reported Agricultural Commodities for 197.5-76 - 1979-80 
Marketing Years, Export Sales Reporting Division, April 
1981, p. 181. 
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Table 3.12 Total Purchases of U.S. Produced Commodities 
from Foreign Sellers as a Percent of Exports, 

, Marketing Years 1975-76 to 1979-801/ 

Market 
Year Wheat Barley Corn Soybeans 

1975-76 5.6% 19.6% 12.0% 14.8% 

1976-77 11.2% 30.1% 9.7% 26.9% 

1977-78 7.7% 13.9% 7.1% 20.6% 

1978-79 4.3% 22.3% 9.5% 21.8% 

1979-80 5.3% 12.5% 9.8% 23.2% 

Average 6.5% 20.3% 9.6% 20.4% 

l-/ Calculated from Tables 3.10 and 3.11. 
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The volume of trading in c.i.f. barge units for wheat, corn 

and soybeans is shown in Table 3.13. Trading in this mar- 
ket is most active in corn and soybeans, since these com- 
modities are the most important in the Mississippi export 
channel. With a total volume of over 5 million bushels the 
St. Louis call session is a market institution of growing 
importance to the U.S. grain export system. 

The network of market institutions in the U.S. grain 
export system including cash and futures markets, are as 
vital to the flow of grain as trucks, railcars, barges and 
elevators. It is through these institutions that informa- 
tion about supply and demand is revealed in the form of 
prices. These prices then serve to allocate the grain over 
time and space by signalling opportunities for arbitrage. 
The U.S. grain export system, unlike the centralized mar- 
keting systems of the U.S.S.R. and many other nations, 
accomplishes this feat without the direct involvement of 
the government. However, the government does play an 
important role in regulating these markets and the entire 
system. 

Government Role in the U.S. Grain Export System 

Thus far this study has dealt mainly with the role of 
private decision makers in the U.S. grain export systems 
and the market institutions through which they interact. 
The government also plays an important role in the system 
through policy formulation and regulation. Ever since the 
early 1970’s the U.S. government has generally adopted a 
free trade, free market oriented policy toward grain 

exports. There have been exceptions to this general 
policy, including export embargoes (for both short supply 

and foreign policy reasons), and the negotiation of 

52 



Table 3.13 St, Louis Call Sessions Volume in c.i.f. New 
Orleans Barge Unitsl-/ and 198021 

Wheat 

Number of Units 

1979 1980 

9 10 

Corn 6,003 9,380 

Soybeans 523 1,288 

Total 6,535 10,678 

l-/ A barge unit of grain is approximately 50,000 bu. 

2/ Merchants Exchange of St. Louis, 1980 Annual Report, - 
* p. 14. 

. 
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bilateral grain agreements with the U.S.S.R., the Peoples 
Republic of China and Mexico. 

The debate as to whether or not this is an optimal 
policy regime is an ongoing one. However, this debate has 
generally been oriented toward the macro level, evaluating 

policy alternatives in terms of price levels, stability and 
farm income. It is important to note that major changes in 
this environment, such as the creation of a grain marketing 
board, would have profound implications at the micro level 
in the functioning of the grain export system. The func- 
tioning of price discovery mechanisms, such as futures mar- 
kets, under such a regime has yet to be explored. 

General policies established by the government per- 
taining to health and safety, the environment, transporta- 
tion, and the economy also affect the grain marketing 
system. Health, safety, and environmental policies mandate 

the internalizing of costs otherwise external to the firm. 
These policies have the effect of increasing costs to the 
industry. The general trend toward the deregulation of 
transportation has stimulated innovations in rate making 
and grain transportation, which may result in increased 
efficiency within the grain marketing system. The number 

of government programs which affect the grain export system 
in one way or another is difficult to determine. However, 

using a computerized inventory of Federal food, nutrition 
and agricultural programs, developed by the U.S. General 
Accounting Office (CED-79-125) in cooperation with the 
Department of Agriculture and the Office of Management and 
Budget, over 50 programs potentially affecting the U.S. 
grain export system were identified. These programs 

include export and promotion programs such as P.L. 480 as 
well as regulatory activities. 
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. The day-to-day impact of the government on the grain 
export system is not as evident in its policy making as in 

its “regulatory” role. The regulatory role of government 
is not a strictly adversary one. For example, the provi- 
sion of an independent grain inspection agency benefits the 
industry. In addition to the inspection of grain for 
export, the government regulates market institutions within 
the system. The Commodity Futures Trading Commission is 
charged with this responsibility. 

. 

Perhaps the most controversial attempt by the govern- 
ment to regulate the grain export system has been the 
requirement that all export sales of certain agricultural 
commodities, including the major grains and oilseeds, be 
reported to USDA. This reporting requirement was passed in 
1973 as a result of the market dislocations in the early 
1970’s. The evolution of this system is described in a 

General Accounting Office report (ID-76-87). The objec- 

tives of the system are defined as follows: 

“The law does not provide explicit objectives for 
the export sales reporting system. A careful 
analysis of the legislative history also fails to 
reveal specific objectives for t-he system. But a 
review does suggest the following implicit objec- 
tives: 

(1) To provide information for the government for 
the development of export policies and programs. 

(2) To provide producers with information to help 
in their marketing decisions. 

(3) To improve performance of U.S. commodity mar- 
kets by making public, timely information on 
export sales transactions .” (U.S. Congress 
Export Grain Sales Hearing, June 11, 1979). 
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The first objective of the system is relatively clear. 

The second objective is quite meaningless, since most grain 
producers will not be able to effectively use this type of 
informat ion. However, the third objective is crucial to 
the welfare of producers; they can make effective use of 
commodity market prices in making marketing decisions. 
Therefore, it is of concern that these markets do reflect 
information concerning export sales in a timely manner. 
This is critical to the overall performance of the grain 
export system. 

The involvement of the government in the grain export 
system is intimate, although indirect. The areas of the 
system affected by government programs and regulations are 
so broad, that they cannot all be considered in this study. 
The export sales reporting system, however, is directly 
related to the pricing efficiency of the export system and 
must be considered in the analysis of the system’s perfor- 
mance. 

Summary 

The U.S. grain export system is a complex one involv- 

ing flows of information as well as large volumes of grain. 

As a consequence it is, at best, poorly understood by the 
public and most policymakers and academics. This lack of 

understanding has fostered three common conceptions about 
the system: 

(1) It is controlled by five major multinational cor- 
porations. 

(2) These firms are able to manipulate markets and 
prices. 
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(3) The government has no effective control over the 
system. 

A careful examination of the market structure of the 
grain export industry reveals that the first conception is 
in fact a misconception; concentration levels are much 
lower than generally assumed. Additionally, evidence indi- 
cates that entry into the industry has occurred during the 
last decade, providing a further stimulus to effective com- 
petition. 

The existence of liquid futures markets for the major 
grains does not automatically rule out all possibility of 
price manipulation. However, the existence of these market 
institutions is important to the competitiveness of the 
system. The existence of government regulation and infor- 
mation provision, in the form of the export sales reporting 
system and the CFTC, also has an effect on the system’s 
performance. Government checks on the system do exist. 

The second and third conceptions cannot be dismissed 
based on this analysis of market organization. These are 

performance issues. The existence of liquid futures mar- 
kets and government regulatory agencies in the U.S. grain 
export system may be expected to improve market perfor- 

mance, however, they do not provide any direct evidence. 

A methodology for obtaining empirical evidence about the 
performance of the U.S. grain export system is developed in 
the next chapter, 
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CHAPTER 4 

METHODOLOGY 

Marketing and Market Performance 

The process of marketing involves the creation of 
utility of time, space, form, and possession utility. 
Steiner points out that society has traditionally placed a 
higher value on form utility than the utility of place, 
time, and possession. This has resulted in a widespread 
cultural bias that farmers and craftsmen are good, while 
merchants are evil and slippery characters. Academic 
researchers, as well as the general public, often have a 
weak grasp of the concepts of time, space, and possession 
utility. Past approaches to agricultural marketing 
research bear this point out. 

The functional and participants approaches to agricul- 
tural marketing analysis do not address the production of 
these utilities in a fruitful way. Neither does the struc- 
ture, conduct, performance approach using industrial 
organization theory which has been a widely used method of 
marketing analysis. Shaffer points out that the structure, 
conduct, performance approach takes the relevant market as 
a basic unit of research and treats the firm as a “black 
box.” This approach assumes a causal relationship between 
the structure, conduct and performance of an industry; the 
existence of a monopolistic or oligopolistic structure 
implies suboptimal market performance. However, economists 
have been largely unsuccessful in attempts to demonstrate 

this empirically. Bressler and King (p. 410) ‘I. . . urge 
the reverse attack: that is to study market performance, 

60 



I  
b 

.  and then as required to move into detailed studies of the 
institutional factors that might properly be called struc- 
ture. ” The analytical methods suggested by Bressler and 
King use the market equilibrium approach, focusing on the 
coordinating functions of a market. 

Caves (1967, p., 97) I(, . . defines market performance 
as the appraisal of how much the economic results of an 
industry’s market behavior deviate from the best possible 
contribution it could make to achieving these [socioeco- 
nomic] goals.” Other economists have used similar defini- 
tions. In recent years a broad social perspective has been 
used in defining market performance. This has been termed 
the outside in approach by Marion and Handy (p. 3). The 

problem of defining performance measures hinges on the 
definition of socioeconomic goals. Brewster points out 

that a goal represents a translation of human beliefs and 
values into a definable objective. Since economists, as 
human beings, have divergent beliefs and values their defi- 
nitions of broad socioeconomic goals differ. Lacking a 
more narrow definition of socioeconomic goals, lists of 
performance measures have grown geometrically. Marion and 

Handy list no fewer than fifteen performance measures. 
They include sales promotion costs, character of the prod- 
uct, and the responsiveness of firms to societal needs as 

well as more traditional measures. Sosnick, Bain, and 

others have also developed lists of market performance mea- 
sures. These contradictory and often incoherent lists con- 
stitute a quagmire into which many promising marketing 
analysts have sunk. Clearly some means of narrowing the 

definition of socioeconomic goals is necessary if a consis- 
tent set of market performance measures are to be derived. 
According to Brewster (P. 136) ‘I. . . society clearly needs 
a way of nailing down both the qualitative and quantitative 
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distribution cannot be reorganized to increase the utility 

of one or more individuals without decreasing the utility 

of others.” 

Assuming a perfectly competitive economy, we can use 

the concept of Pareto optimality to define economic welfare 

and describe performance criteria for an individual market. 

Pareto optimality is a relatively weak normative measure of 

welfare since it accepts a given income distribution. It 

does, however, provide us a measure of economic efficiency 

given an income distribution. 

It has been shown that under the assumptions of per- 

fect competition a general equilibrium results in Pareto 

optimality for an economy. The conditions for Pareto opti- 

mality require that the rates of substitution in consump- 

tion and rates of product transformation be equal for all 

goods in the economy. The rate of substitution in consump- 

tion between any two goods must equal their price ratio and 

the prices of inputs must equal their marginal value prod- 

ucts. 

Welfare economics in a general equilibrium framework 

is a cumbersome tool for the analysis of marketing problems 

within a single market. Within a partial equilibrium 

framework consumer’s surplus, the area to the left of a 

Marshallian demand curve, provides a welfare measure. Over 

the years consumer’s surplus has been the subject of much 

controversy among economists. Recently Willig has shown 

that consumer’s surplus usually provides a reasonable mea- 

sure of consumer’s welfare. 

Producer’s surplus, the area to the left of a market 

supply curve, is quasi-rent or the return to fixed inputs. 
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The maximization of producer’s plus consumer’s surplus in a 
single market yields the market equilibrium under perfect 
competition. This is a Pareto optimal result in a partial 
equilibrium context. This is demonstrated graphically in 

Figure 4.1. The shaded area A is the sum of producer’s and 
consumer’s surplus. 

These conditions may also he derived mathematically. 
Given market demand and supply: 

4.1. Qd = f(P) 
4.2. Qs = g(.M.C.) 

Consumer’s and producer’s surplus may be defined by: 

4.3. C.S. = / 
Qd 

(P)dQd - PQ 
0 

Q 
4.4. P.S. = PQ - / ‘(M.C.)dQs 

0 

Consumer’s plus producer’s surplus is maximized sub- 

ject to the constraint that quantity supplied equals quan- 
tity demanded using a classical Lagrangian: 

4.5. MAX Z* = / 
Qd 

(P)dQd - J 
QS (MC)dQs + h (Qd - Qs). 

0 0 

The first order conditions are: 

4.6. az* = 
aQd 

P + x = 0 

4.7. az* E 
aQs 

M.C. - x = 0 
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4.8. $$ = Qd - Qs - 0 

Solving equations 4.6 and 4.7 the condition for the 

competitive market equilibrium results. 

4.9. P=MC 

This welfare economics problem may be cast in a mathe- 

matical programming framework in which the maximization of 

consumer’s plus producer’s surplus is the objective func- 

tion. Time, ,space, and form dimensions of the market could 

be included in this formulation. The solution of this pro- 

gramming problem would yield the optimal performance for 

the market being examined. The performance of the real 

world market could then be compared to the perfectly com- 

petitive optimum. This simple analysis provides economic 

efficiency criteria for a market. These criteria are based 

on the perfectly competitive norm and the theory of welfare 

economics. Deviation from the conditions for a perfectly 

competitive market equilibrium result in less than optimal 

performance under these criteria. 

Based on this static analysis two categories of eco- 

nomic performance criteria for a market may be defined, 

(1) productive efficiency and (2) pricing efficiency. For 

a marketing system to display productive efficiency the 

system must be performing its processing, storage, and 

transportation functions at a minimum cost. The system is 

pricing efficient if prices reflect costs over time, space, 

and form dimensions of the market. Dynamic dimensions may 

be added to these performance criteria by relaxing the 

assumptions of fixed technology and perfect information of ’ 

the static perfectly competitive model. The dynamic 
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dimension of productive efficiency may be termed techno- 
logical progressiveness, while pricing efficiency’s dynamic 
aspect may be referred to as informational efficiency. 

Productive efficiency has not generally been perceived 
as a major problem in the U.S. grain export system. How- 
ever, pricing efficiency, especially the informational 
efficiency of central market prices, has been perceived as 
a serious problem in the grain export system. 

Pricing Efficiency 

Static pricing efficiency criteria for a market system 
are derived from the maximization of producer’s plus con- 
sumer’s surplus. The pricing efficiency criteria for the 

firm are (1) output price equals marginal cost and (2) 
input prices equal their marginal value product. For the 

system as a whole prices should differ over time, space, 
and form only by the costs of storage, transportation, and 
processing. Bressler and King examine price relationships 
of the time, space, and form dimensions of the perfectly 
competitive market. This analysis implies that we expect 
an efficient market to yield prices which reflect transpor- 

tation costs over space, storage costs over time, and pro- 
cessing costs over form. 

At the firm level inefficiencies in input pricing may 
resemble allocative inefficiencies in their effects. These 

inefficiencies may occur due to uncertainty about future 
prices. Where a firm forms an incorrect expectation of 
input prices, E(input) # P(input), it will not be operating 

on the expansion path as shown in Figure 4.2. 
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Figure 4.2 Input Pricing Efficiency of the Firm 

Input xl 

Y 

0 Input x2 

= True Value of the Ratio of Input Prices 

= Expected Value of the Ratio of Input Prices 
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If the firm makes an error in its expectation of out- 
put price, profit will not be maximized and output will be 
less than optimal. As shown in Figure 4.3, output will be 
at Or instead of O*, Had an error in price expectation 
been made in the opposite direction the firm would have 
over rather than under produced. Over time and space 
dimensions of a market the lack of information and errors 
in expectations may also cause misallocation of resources. 

The lack of information is not only source of pricing 
inefficiencies. Imperfect competition and the exercise of 

market power may result in prices differing from those 
under perfect competition. The case of a monopolistic firm 
is shown in Figure 4.4. The monopolist faces a downward 
sloping demand curve rather than a parametric price. 
Therefore he operates where marginal cost equals marginal 
revenue at Qm and charges Pm. This results in a transfer 

from the consumer to the monopolist in the form of excess 

profits. 

Monopoly is a form of pricing inefficiency which has 
been commonly analyzed. Market structuralists have theo- 

rized that the degree of pricing inefficiency in a market 
is directly related to the degree of market concentration. 
Parker and Connor’s estimates of consumer loss due to 

monopoly in food manufacturing is typical of this approach. 
Scherer (1970) estimated monopoly loss for the U.S. economy 
as a whole. However, in a more recent edition of his text 

(1980) he declines to present any estimates of such loss. 

In a review of Scherer’s second edition MacAvoy points out 

that no general connection can be made between market 
structure and prices. 
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Figure 4.3 Output Pricing Efficiency 
of the Firm 
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Figure 4.4 Pricing Inefficiency in a Monopolistic 
Market 

Price 
$ 

0 Quantity 

PM = Equilibrium Price in Monopolistic Market 
PC = Equilibrium Price in Competitive Market 
f&/j = Equilibrium Quantity in Monopolistic Market 
Qc = Equilibrium Quantity in Competitive Market 
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The pricing efficiency criteria discussed above are 
basically static in nature. However, sources of pricing 
inefficiencies such as uncertainty or lack of information 
lead us toward dynamic pricing efficiency criteria. The 
existence of perfect information is a critical assumption 
of perfectly competitive static market model, However, in 
the real world variables affecting demand and supply are 
constantly changing and the information concerning these 
variables is less than perfect. F. A. Hayek has suggested 
that prices serve as aggregators of this information, this 
is the very essence of price discovery. The performance of 
a market in price discovery depends on its ability to 
translate information into price. “A market in which 

prices always ‘fully reflect’ available information is 

called ‘efficient’.” (Fama, p. 383). The “efficient mar- 
kets hypothesis” states that a competitive market displays 
this efficiency in information processing. 

Fama identifies three types of market efficiency 
“weak,” “semi-strong” and “strong.” A weakly efficient 

market discounts all information contained in past prices. 
Semi-strong efficiency occurs where a market reflects all 
publicly available information, while strong efficiency 
requires all information including that held by insiders to 
be discounted. Although the efficient market hypothesis 
was developed in connection with financial markets it has 
been applied to such diverse subjects as pari mutual bet- 

ting (Losey and Talbott) and the hog futures market 
(Leuthold and Hartman). The applicability of the efficient 

markets hypothesis to futures markets is important, since 
futures markets provide a central price discovery mechanism 
for the U.S. grain export system (Caves, 1977; Conklin, 
Wilbert and Dahl, 1979). 
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I The concept of reliably anticipatory futures prices by 

Holbrook Working (1949, 1958) foreshadowed the application 
of the efficient market hypothesis to futures markets. 

“The observation that the behavior of futures cor- 
responded closely to random walk thus led to the 
economic concept that futures prices are reliably 
anticipatory; that is, they represent close 
approximations to the best current appraisals of 
prospects for the future . , . Custom has estab- 
lished the idea that reliability of uncertain 
expectations is to be tested by correspondence 
between the expectation and the event, but we 
need here to consider reliability of expectations 
in the sense of correspondence between the actual 
expectation and what ought to be expected in 
light of available information.” (Working, 1961, 
P* 160). 

In fact the behavior of futures prices as a random 
walk may be interpreted as evidence that futures markets 
are weakly efficient in the terminology of the efficient 
markets literature. Samuelson (1965, 1976) developed a 
theoretical proof for the random walk hypothesis. This 

hypothesis has been extensively tested (e.g. Rutledge, 
Stevenson and Bear, Labys and Granger), however, there is 
no general agreement on whether or not futures prices rep- 
resent a random walk. 

Semi-strong efficiency occurs where the market 

reflects all publicly available information. Leuthold and 

Hartman applied a semi-strong test of market efficiency to 
the hog futures market. An econometric model of the hog 

market was used to obtain predictions of future hog prices. 
These predictions are a proxy for price expectations con- 
sistent with all available public information. Then the 

predictive power of the model is compared to that of 
futures prices. Leuthold and Hartman conclude that the hog 
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futures market displays some degree of informational inef- 

ficiency. Pasour points out that this study does not take 

into account the costs of obtaining information and there- 

fore conclusions concerning inefficiencies in the market 

are unjustified. Panton also points out that profits 

resulting from information must be weighed against risk in 

the market. 

Costly information is not consistent with perfect 

efficiency using the “efficient markets” definition. 

Grossman and Stiglitz note that if all information was 

reflected in market price there would be no incentive to 

gather information. In their model informational equilib- 

rium is reached when the marginal firm is indifferent 

between becoming informed and using the market price. In 

other words the cost of acquiring the information is equal 

to the profit which it would generate in the market. 

Figelewski develops an alternative market model in 

which informational equilibrium is achieved by wealth 

redistribution. In this model the market weights a trad- 

er’s information by the size of his investment. Over time 

wealth is redistributed toward the successful forecasters, 

thus an equilibrium distribution of wealth would weight , 

each trader’s information according to its value. In this 

model poorer forecasters are not driven completely out of 

the market. Using a market model to simulate this process 

Figelewski concludes that more risk averse the traders are 

and the more homogeneous their forecasting abilities the 

more efficient the market will be, 

The perceived pricing efficiency problems of the U.S. 

grain export system involve the possession of inside infor- 

mation by major grain export firms. For the grain markets 
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to display strong form efficiency this “insider informa- 
t ion” would have to be discounted by market price, imply- 
ing that major exporters could not profit from advance 
knowledge of export sales. Heifner, Kahl and Deaton exam- 
ined the futures markets transactions and net (cash and 
futures) positions of major grain exporters at times when 
large export sales were made. Their case study analysis 
yielded no firm conclusions regarding the ability of these 
firms to profit from inside information. 

Analyzing the informational efficiency of futures mar- 
kets in the U.S. grain export system is not an easy task. 

Firm level data is not accessible, nor is data on the costs 
of acquiring information which should be incorporated in a 
fully specified model. The analytical approach used in 
this study is to specify models of price behavior for the 
U.S. grain export system consistent with weak, semi-strong 
and strong form efficiency. Each of these models provides 

a null hypothesis for a given level of efficiency. These 

hypothesis may then be tested using the appropriate statis- 
tical techniques. The following chapter is devoted to the 

development of these models and statistical tools. 
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CHAPTER 5 

MODELING THE INFORMATIONAL EFFICIENCY OF PRICES 

FOR THE U.S. GRAIN EXPORT SYSTEM 

The central problem in this study is the informational 
efficiency of prices in the grain export system. The high 
degree of market concentration and secretiveness of major 
exporters *has led some observers to conclude that these 
firms are beyond the control of market forces or the gov- 
ernment and hence are able to profit from insider informa- 
tion through manipulation of the market. This perceived 
problem is illustrated by the following statement read by 
Rep. Neal Smith during hearings on export grain sales. 

“Once again we see the following scenario 
repeated: Grain companies make substantial fixed 
price sales, they then purchase more than enough 
in the cash and futures markets before U.S. sell- 
ers of grain know of the new demand; the grain 
exporters then wait for the news to come out for 
the market to move up. They then take profits on 
excess long futures after the market moves up on 
news of the sales.” (U.S. Congress, House 
Subcommittee on SBA and SBIC Authority and General 
Small Business Problems of the Committee on Small 
Business, Export Grain Sales: Hearing, 96th 
Congress, 1st session, 11 June 1979, p. 11). 

The problem is more serious than one of monopoly rents on 

insider information; if market prices do not efficiently 

reflect current information about export sales then the 
efficiency with which prices fulfill their allocative and 
distributive roles is doubtful. 

The problem stated above concerns the informational 
efficiency of prices in the grain export system. The 
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objective of this chapter is to derive criteria for infor- 

mational pricing efficiency in a competitive market, based 
on the efficient market concept. The resulting hypotheses 
concerning price behavior may then be compared to the 
observed behavior of prices in the U.S. grain export sys- 
tem. The plan of this chapter is (1) to consider the flow 
of information in the U.S. grain export system; (2) to 
model information flow and price behavior for weak, semi- 
strong and strong form efficiency; and (3) to present the 
statistical techniques used in the empirical analysis. 

Information Flows in the 
U.S. Grain Export System 

The relatively high degree of concentration in the 
grain export industry, coupled with the large size of indi- 
vidual sales, means that an individual firm may possess 
information which will affect market price when it becomes 
public knowledge. One function of USDA’s Export Sales 
Reporting System is to facilitate the transmission of this 
information to commodity markets. Through the Export Sales 
Reporting System the flow of information about export sales 
can be tracked over time, within certain limits. 

Grain exports are reported to USDA-on a weekly 
basis-l/ Before June of 1980, reports were made by export- 
ers for Monday through Sunday on the following Thursday. 
The report for that week’s activity was released after the 
close of commodity markets on the next Thursday, as shown 
in Figure 5.1. 

l.-/ Large sales (greater than 100,000 tons) must be reported 
daily. However, only weekly data are needed in this 
analysis. 
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Figure 5.1 Export Sales Reporting Timeline ?rior to June 
1980 

sales report market 
sales made reported released opens 

I I I I I I I I I 
1 7 11 18 19 

Mon. Sun. Thurs. Thurs. Fri. 

Under this system, there was a lag of 11 to 18 days from 
the time a sale occurred, until the report of sales 
activity was officially released to the public. 

In June of 1980 the reporting week was changed to 
Friday through Thursday, with reports due at USDA on 
Monday. The report is released on the following Thursday 
under this system, thus the lag is cut to 7 to 14 days as 
shown in Figure 5.2. 

Figure 5.2 Export Sales Reporting Timeline After June 
1980 

sales made 

sales report market 
reported released opens 

I 
I 
1 

Fri. 

I 

7 

Thurs. 

I I I 
I I I 

11 14 15 
Mon. Thurs. Fri. 

Consider the flow of information under the reporting 
system prior to 1980 shown in Figure S.l.L/ From day 1 to 
day 10 only individual firms know about export sales made 
during days 1 through 7. Each firm knows about its own 
sales, and under some circumstance may be able to deduce 

I 

l/ The system is not modeled for the period after June of - 
1980, since the time series is not long enough for 
analysis. 
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the sales of its rivals. USDA receives the reports of 

these sales made during days 1 through 7 on day 11. Assum- 

ing that there is no “leakage” from USDA, this information 

becomes public knowledge after the markets close on day 18. 

On day 19 traders may begin to act on this information. 

A critical assumption is implicit in this description of 

information flow; exporting firms do not know in advance 

about sales made by overseas subsidiaries of affiliates, 

which are not reported until purchased in the United 

States. If this assumption is violated a firm may have 

advance information about export sales more than 18 days 

prior to the public release date. Given this basic pattern 

of information flow, models for weak, semi-strong and 

strong pricing efficiency in the U.S. grain export system 

may be defined. 

Weak Form Informational Efficiency 

Weak form pricing efficiency requires that current 

price discount all information in past prices. This means 

that price changes should represent a random walk. This 

implies that price changes are independent over time and 

that they correspond to some probability distribution. 

This probability distribution need not be normal, and in 

fact there is evidence (Stevenson and Bear) that the dis- 

tribution of commodity price changes may be leptokurtopic. 

The hypothesized behavior of prices under weak form 

efficiency is shown in equations 5.1 and 5.2: 

5.1. Pt = Pt 1 + Et 

5.2. Pt-Ptl=ct 
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Where: trl,..., n time in days 

Pt = price at time t 

E (cf) = CY* 
E (ct, ct-1) = 0 Y i # 0. 

A test for the presence of weak form informational 
efficiency in the U.S. grain export system may be carried 
out by testing the random walk hypothesis posed above. 
However, testing for weak form efficiency alone does not 
address the problem at hand, How does price respond to 
changes in information about export grain sales? Some 

answers to this question may be found by examining higher 
levels of efficiency. 

Semi-Strong Form Informational Efficiency 

Following Fama, semi-strong informational efficiency 
requires that market price discount all public information. 
In the case of the U.S. grain export system, it is possible 
to define a point when information about new export sales 
becomes pub1 ic, upon release of the export sales report by 
U.S.D.A. (See Figures 5.1 and 5.2.) If grain futures mar- 
kets display semi-strong information efficiency, the change 

in price from Thursday’s market close to Friday’s close 
should be related to the report released on Thursday. The 

hypothesized behavior of prices in a market displaying 

semi-strong form efficiency is shown in equations 5.3, 5.4, 
5.5 and 5.6: 

5.3. 

5.4. 

5.5. 

pt = Pt-1 + Y 
t 

yt 
= P, - P, 1 

13 
Yt = 60 + 61 1 ESt-j + Ut 

j=12 

a3 

.I 
:, 

I’ ‘,, . 



,  ’ 

I& 
5’.6. Pt - Pt 1 = BO + 81 1 ES t-j + u 

j=12 t 

Where: t-l,..., n time in days 

pt = price at time t 
ES t-j = export sales made at t-j 

Ut = the effect of other random market 
information 

This model of price behavior specifies price change, 
from the day preceding report release until the day follow- 
ing report release, as a function of the information con- 
tained in the report, the sum of export sales 12 to 18 days 

ago, and other random information. The hypothesis of semi- 
strong efficiency implies that market price responds to the 
public release of information. The hypothesis of semi- 
strong efficiency in the grain futures markets denies the 
possibility of price adjustment prior to report release. 
Since major grain exporters often make long hedges at the 
time an export sale is made,l/ it seems unlikely that no 
price response takes place at the time a sale is made’. The 
hypothesis of strong form informational efficiency is 
therefore proposed as alternative. 

Strong Form Informational Efficiency 

Strong form informational efficiency requires that 
market price discount all information including that held 

by “insiders . ‘I This implies that market price adjusts 
prior to the release of information about new export sales 
by USDA. The hypothesized daily behavior of prices under 

l-/ See Appendix 2 for a detailed description of export 
industry hedging practices. 
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strong form efficiency is shown in equations 5.7, 5.8, 5.9 

and 5.10: 

5.7. Pt = Pt 1 + Zt 

5.8. Zt = Pt - Pt 1 

5.9. Zt = 15~ + Bl ES, 1 + V, 

5.10. Pt - Pt-1 = B. + B1 ES,-1 + Vt 

Where: t=l,..., n time in days 

Pt = price at time t 

ESt-l = export sales at t-l 

Vt = the effect of other random market 

information 

In this case, daily price change becomes a function of 

export sales made during the preceding day and other random 

information affecting the market. However, daily data on 

export sales is not available. Therefore, a weekly model 

for price behavior under the hypothesis of strong form 

efficiency is constructed as follows: 

5.11. Zt = Pt - Pt 1 

5.12. Ztal = Pt-1 - Pte2 
I . . 

5.13. 2, = 6 Pt - 6 Ptm7 

5.14. Zt = 13, + B1 EStml + Vt 

5.15. Zt-1 = 69 + Bl ESt-2 + Vtwl . 
. 
. 

5.16. Ztm6 = B. + 13~ ESte7 + Vtm6 
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Summarizing the daily equations, assuming that Zt = f 

(ESt_j) is stable over time (i.e. BO and 81 do not change) 
yields equations 5.17, 5.18 and 5.19: 

5.17.’ ZT = ! 't-j = ‘t - ‘t-7 
j-0 

5.18. ZT = f 't-j 
j=O 

= 7 B. + B1 t ESt-j + f 't-j 

j=l j=O 

5.19. Pt - Pt 7 = 7 8. + B1 I ESt_j + f 't-j 

j=l j=O 

This weekly model specifies weekly price change as a func- 
tion of export sales made during the week and other random 
information. 

Three alternative hypotheses of price behavior in the 
U.S. grain export system have been proposed: (1) weak form 

efficiency, (2) semi-strong form efficiency, and (3) strong 
form efficiency. Hypothesis tests for each of these forms 

of efficiency are constructed using spectral analysis and 
cross spectral analysis. 

Spectral Analysis 

Spectral analysis of a time series may be used to 
detect cyclical patterns in data which may otherwise appear 

random. This method has been used to test futures markets 
for weak form pricing efficiency (Labys and Granger). 
Spectral analysis converts time series observations into 
frequencies and allows the analyst to identify differences 
in price patterns and relationships, in the short (high 
frequency), the intermediate (middle frequency) and the 
long (low frequency) run. 
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The time series i;o be analyzed in this study are 
changes in commodity prices and reported export sales 
(equations 5.2, 5.6 and 5.19). These time series are both 
discrete in nature, that is the variables are only reported 
at discrete moments in time. The recorded observations of 
these series represent a single realization of some under- 
lying generating process. Since only one realization of 
the series can be obtained, it is not possible to draw sta- 
tistical inferences about the underlying generating pro- 
cesses at any moment in time. Therefore the assumption 
must be made that these time series are second order sta- 

tionary, that is, their mean and variance are constant over 
time. 

Given the assumption of stationarity, estimates of 

covariances of the time series, Xt t=l,..., n, may be 
obtained (Labys and Granger, p. 40): 

5.20. cov (X,, x 
1 

.) = . 
t-J n-3 t i+l 

= 
CXt - ‘1 (‘t-j -  ‘1 

Where: ‘ji: = 

These covariance estimates contain much useful information e 
about a time series. For example, consider the model for 

weak form price efficiency (equations 5.1 and 5.2), where a 
time series of price changes represents a random walk. 
Where: 

5.21. Xt=Pt-Ptl, t = (i,..., n), 
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Xt and X tWj must be uncorrelated for j f 0. In this case, 

Cov (X,, X .) m 0 for j = 0. 
t-J 

An alternative model to the 
random walk is the linear cyclical model (Labys and 

Granger, p, 41): 

5.22. Xt - ? 
i=l 

Ci Cos (wi + ei) + et. 

The time series Xt is made up of the sum of cyclical compo- 
nents with amplitudes Ci, frequencies wi, phases ei and a 
random residual et. The parameters of the model may be 
estimated by the periodogram, 

5.23. In (w) - +[(I!  ‘j Cos Zniw) 2 

i=l 

+ ( F Xi Sin Zniw)‘] 
i-l 

(Labys and Granger, p. 41). 

The spectral representations of a time series and its 
covariance sequence involve the use of Fourier transforms 
and other complicated mathematics (Fuller, Granger and 
Hatanaka). However, the basic idea behind spectral analy- 

. sis may be explained in a relatively simple manner (Labys 
and Granger, pp. 43-45). For example, suppose the time 

series shown in equation 5.18 is composed of a number of 
cyclical components expressed as: 

5.24. X, = 1 Ai Cos (twi + ei) 
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Where: Ai = amplitude 
0. 1 = frequency 
0 i = phase 

and where frequency corresponds to “time period” P = 2n/w. 
Furthermore, assume that the amplitudes (Ai) and phase (ei) 

are independent random variables for the underlying gener- 
ating process (which we cannot observe) but are fixed and 
constant for the individual realization, the time series of 
interest (which we can observe). Given these assumptions . 

Xt is a finite sum of independent components with 

5.25. Var $1 
4 

and 

m 
5.26. cov (X,, x .) = l/2 1 

t-J i=l 
0: Cos jw.. 

1 

The covariance sequence where j = 0, 1, 2,... is 

5.27. Cov (j) - -nln Cos jwdF (w), 

I where F(w) is a step function with steps l/2 0: at w.. 
1 

The importance of each component of the time series is 
measured by its contribution to the total variance of the 
time series. Where the number of components (i) in the 

model becomes very large the contribution of individual 
components becomes small. However, the contribution of a 

group of components in some band of frequencies may be con- 

sidered. In the limit no one component makes a finite 
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contribution to the variance of the time series but the sum , 

of components within a given frequency band does contribute 

to the variance. This is a continuous rather than a dis- 

crete relationship. Thus the covariance sequence may now 

be represented as: 

5.28. Cov (j> = -TI 1’ Cos j f(w)dw, 

where f(w) is the derivative of F(w) (equation 5.24) and is 

known as the spectral density function of power spectrum. 

The power spectrum f(o) need only be estimated over 

the range 0 c w < TI since it is symmetric and periodic. 

While the periodogram is an unbiased estimate of the power 

spectrum, it is very unsmooth in nature. The power spec- 

trum may be estimated by smoothing the periodogram, however 

an alternative approach is shown below. The covariance 

sequence (equation 5.23) is estimated by: 

5.29. i 
j 

= l/n “tj (Xt 
t=l 

- ‘jy> (Xt-j - ~), 

Xt (Labys and Granger, p. 57). 

The power spectrum is estimated at frequencies 

w. 1 
= i/m where i = O,...m by: 

5.30. 1 (CL) = g + + y cj xj 
j=l 

Cos wi j, 

where weights X. = 1 - m , ljl 2 m, [ 1 ILI 
3 

0 Ijl > m. 
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These weights constitute a Bartlett lag window where m is 
the cutoff point for the number of lags used. This window 

has the effect of smoothing the periodogram as discussed 
above. In this case degrees of freedom depend jointly on 
the number of observations (n) and the lag cutoff (m), 
d.f. = 3 ;. 

The spectral model decomposes a time series into a 
large number of individual components each associated with 
a frequency, which can be converted to time domain. The 

contribution of any group of these components to the vari- 
ance of the time series is a measure of their relative 
importance. Where no group of components makes a signifi- 

cant contribution to the variance the time series is random 
not cyclical. Therefore, spectral analysis may be used to 

test the random walk hypothesis (equations 5.1 and 5.2). 
An appropriate test for this hypothesis is Fisher’s Kappa 
which is the ratio of the largest periodogram ordinate, 

In (LIB to the average value of the periodogram: 

5.31. K = 
In CL) 

In (WI 

The derivation and distribution of this statistic is given 
in Fuller (pp. 284-285). Where K is g:eater than Kappa, 

the hypothesis of a random walk is rejected. 

Cross Spectral Analysis 

In order to determine which model, strong form or 
semi-strong form efficiency, is appropriate to the U.S. 
grain export system these equations (5.6 and 5.19) are 
estimated for wheat, corn and soybeans using ordinary least 
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squares and were examined for goodness of fit. The initial 
results of this analysis, presented in Chapter 7, showed 
that neither equation was statistically significant for any 

of the three commodities. This is not surprising, since 
new export sales are only one small piece of information 
having an impact on futures market prices for major grains. 
Previous research on the relationship between export sales 

reports and prices (GAO, ID-76-87) seemed to confirm this 

conclusion. A more sensitive form of analysis was neces- 
sary to address the problem at hand. Cross spectral analy- 
sis of time series was selected as an alternative 
technique. 

The semi-strong and strong form efficiency models 
require information about the relationship between price 
changes and export sales over time. Cross spectral analy- 
sis is useful for this purpose. Given two stationary time 
series X t and Yt with power spectra f x (WI and fy (u) which 
are jointly stationary, and have no periodic components, 
the cross lagged covariance is represented by: 

. . 
5.29. cov (x,, ytmj> = -rrl* elJw Cr (~1 dw 

(Labys and Granger, p. SO). Cr (w) is a complex function 
referred to as the cross spectrum. Two useful functions 
may be derived from the cross spectrum, the coherence and 
the phase. 

5.30. c (w) = {cr( u), 2 
fx (WI fy (WI 

(Labys and Granger, p. SO). Since fx(w)dw and fy(w)dw 
represent the variance of the amplitude of the frequency 
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component of Xt and Yt and Cr (w) dw is the covariance 
between the amplitudes of frequency components of the 
series; C(W) is the square of the correlation between 

amplitudes of the frequency components of the time series 
(Labys and Granger, p. 51). 

The appropriate test for the hypothesis: 

“0 
: c = 0 

“a :ct’o 

is made by comparing the critical value of the coherence at 
a preselected level of significance (Koopmans, p. 285). 

c = 
v - 1 + F; g 

Where: l-3; 

to the estimate 6, of the coherence: 

C > C reject the null hypothesis 

s < C accept the null hypothesis 

The coherence provides a correlation squared at each 
frequency of the two decomposed time series. Thus the two 

series may be more or less related at various lengths of 
run. In this case, we would expect to find a high coher- 

ence between price changes and new export sales in the 

short run, representing the effect of ltperishable” market 
news on price. To the extent that new export sales are 
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also a measure of shifts in demand, significant coherences 

may also be expected in the long run. Thus, a test of the 

nul 1 hypothesis that the coherence between export sales 

reports and price change the following day is not equal to 

zero, is a partial test of the semi-strong form efficiency 

hypothesis. This is a necessary, but not a sufficient, 

condition for semi-strong efficiency. The same test may be 

applied to the coherence between new export sales and 

weekly price change, as a test of the strong form effi- 

ciency hypothesis. 

Assuming that price changes and new export sales are 

related (strong form model) the key to market efficiency is 

the lag structure of these two time series. If price 

changes do not lag behind export sales, strong form effi- 

ciency is indicated. Where the lag is between 11 and 18 

days the market may be semi-strongly efficient, while a lag 

of greater than 18 days means the market does not display 

semi-strong efficiency. 

The lag structure of the semi-strong efficiency model, 

relating price changes and export sales reports, may be 

interpreted in a similar manner. In this case, no lead or 

lag between export sales reports and price changes indi- 

cates semi-strong efficiency. A lead of the price change 

series would imply some degree of strong form efficiency; 

the market is shown to be discounting information about new 

export sales before the report release date. Should price 

changes lag behind export sales reports the market is not 

semi-strongly efficient. 

An estimate of these lag structures may be obtained 

from the phase function generated by cross spectral analy- 

sis. The phase, P, (w) = tan ima~~~lar~a~tar~f ‘Jr cFU)(w) 
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(Labys and Granger, p. SO), is a function of frequency. If 

there is no lag between the two time series (Xt, Yt) 

0(w) = 0. Where a fixed time period lag between the two 

series exists 0(w) = K where K is some constant. Thus the 

lag K may be determined by examining the slope of the phase 

function, K = !?Ld, 
w A third case is where the phase lies 

around some constant, a, other than 0, 0(w) = a. This is 

known as a fixed angle lag where the time lag is a/w. In 

this case the length of lag increases as frequency, w, 

decreases; lags become longer as the length of run becomes 

greater. Confidence intervals for the phase are defined by 

0 (w) t Sin -1 

[ 

1-C 1 t: * (a/2) 1’2 
TV-2 - 

c 1 
(Koopmans, p. 285). Where the coherence, C, is not statis- 

tically significant the phase becomes very erratic and can- 

not be interpreted in any meaningful way. The 

interpretation of phase diagrams involves as much art as 

science, and may be difficult where complex lag structures 

are involved. Where feedback, or two-way causality, exists 

between two time series the theoretical lag structure is 

extremely complex and interpretation of the phase diagram 

is not possible (Labys and Granger, p. 52). 

Summary 

Three models have been constructed for the informa- 

tional efficiency of prices in the U.S. grain export system 

based on the efficient markets hypothesis: 

1. Weakly efficient market - price changes are a 

random walk. 
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2. Semi-strong efficient market - price changes 
incorporate publicly available information about 

new export sales. 

3. Strongly efficient market - price changes incor- 
porate all current information about new export 
sales. 

These three hypothesized forms of price behavior may be 
compared to the observed behavior of prices in the grain 
futures markets using spectral analysis and cross spectral 
analysis, The results of this analysis are presented in 
the following chapter. 
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CHAPTER 6 

INFORMATIONAL PRICING EFFICIENCY OF THE 

U.S. GRAIN EXPORT SYSTEM, SOME EMPIRICAL EVIDENCE 

Empirical Results 

The informational efficiency of central market prices 

in the U.S. grain export system has been identified as a 

serious problem. Results of the empirical analysis of this 

problem, using the three pricing efficiency models 

(Chapter 5)) are presented in this chapter. Tests of the 

weak form model, or random walk hypothesis, are conducted 

using spectral analysis. The semi-strong and strong form 

pricing efficiency models are examined using both regres- 

sion and spectral analysis. 

The five-year time period, June 1975 to June 1980, was 

chosen for analysis. This period was selected because com- 

plete and accurate data on grain export sales is not avail- 

able for the period prior to June of 1975 and the timing of 

export sales reports was changed in June of 1980. All com- 

modity prices used in the analysis represent the closing 

price of the near future on the Chicago Board of Trade, 

obtained from the Commodity Futures Trading Commission. 

Export sales data represent net new export sales made for 

both current and next marketing year, as reported by the 

Foreign Agriculture Service in U.S. Export Sales. 

Spectral analysis requires these time series to be 

second order stationary. Plots of exports, weekly price 

changes, and daily price changes for wheat, corn and soy- 

beans (Appendix 3)) reveal no obvious stationarity 
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problems. Stationarity tests wer’e also performed on these 
time series. Tests for time trends were made by regressing 
the time series on a trend variable using the model 
Pt - Pt 1 = ~0 + ~1 Tt + ~t# where Tt is a trend variable. 
The appropriate hypothesis test for the presence of a time 
trend is: 

Ho : % = 0 

s. 

Where: t > t(a/2; 250) reject Ho 
s” 

t c t(a/2; 250) do not reject Ho 

Tests for stability of the variance of the time series was 
made by splitting each and estimating the variance for part 
of the series and performing the following test: 

‘; FN Where: 2 D (a/21 accept ,,Ho 
a2 

O; 
2 Fi (a/2) reject Ho. 
a2 

The results of these stability tests are shown in 
Table 6.1. The test for time trends indicated a trend only 

for new export sales of soybeans. Therefore, this time 

series was detrended using this same regression as 
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Table 6.1 Stationarity Tests Results 

Variable 

2 
al 

t test for F=2 

trend coefficient o2 F(.05/2) 

Weekly change in 
wheat price 

Daily change in 
wheat price 

Total new 
wheat sales 

Weekly change in 
corn price 

Daily change in 
corn price 

Total new 
corn sales 

Weekly change in 
soybean price 

Daily change in 
soybean price 

Total new 
soybean sales 

1.36 1.16 

. 97 

.93 

1.20 

1.40 

. 86 

1.11 

1.15 

1.17 

1.89 1,. 28 

. 19 

. 19 

4.061/ - 

1.41 

1.50 

1.26 

1.43q 

1.43 

1.43 

1.43 

1.43 

1.43 

1.533/ 

1.53 

1.43 

i/ Statistically significant at 95 percent level. 

2-/ With 125 and 125 degrees of freedom. 

3-/ With 100 and 150 degrees of freedom. 
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suggested by Granger and Hatanaka. Tests for the stability 
of variance required the deletion of one outlying value in 
both the wheat and corn export sales series. These values 

were over ten standard deviations from the means and 
resulted from large buybacks of export sales contracts fol- 
lowing the U.S.S.R. grain embargo. The two soybean price 
change series were split in June of 1977 rather than 
December of 1978, This procedure divided the larger price 
changes, resulting from the 1977 soybean price rise, evenly 
between the two samples. When these adjustments were made 
the variance was found to be stationary for all nine time 
series. 

Semi-Strong and Strong Form Tests, 
Regression Analysis 

A preliminary analysis of the semi-strong and.strong 

form models of informational efficiency for the U.S. grain 
export system (see Chapter 5) was conducted using regres- 

sion analysis. Equations 6.2 and 6.3 were estimated for 

wheat, corn, and soybeans by ordinary least squares using 

the Sysreg procedure of the Statistical Analysis System 
(S.A.S., p. 403). 

6.2. Y, = B. + B1 Xt + ~~ 

Where: Yt = Pt - P,,l = the change in the clos- 
ing price of the near future, Chicago 

Board of Trade, from the day preceding 

the Export Sales report release 
(Thursday) to the first market day fol- 
lowing its release. 

. 
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18 
Xt = ): ES . 

j-12 t-J 
= the reported Export 

Sales released at time t, following mar- 

ket close. 

5 - N(0,02) 

6.3. Y, = B. + Bl Xt + ct 

Where: Yt=Pt-Ptl = weekly change (Monday to 
Monday) in the closing price of the near 
future, Chicago Board of Trade. 

Xt = I ESt-j 
= the sum of Export Sales 

j-1 

for the same week (Monday through 
Sunday). 

Et - N(O,o’) 

The results of this analysis are presented in Table 6.2. 

Neither the semi-strong nor the strong form models of 
pricing efficiency yielded statistical results signifi- 
cantly different from zero for wheat, corn and soybeans. 
Regression analysis identifies no relationship between 
export sales and price changes. This result is not star- 
tling. Export sales and export sales reports represent a 
very small proportion of private and public information 
which affects futures markets daily. An additional problem 

is the potentially complex lag structure, resulting from 
the nature of the export sales reporting system and the 
“friction” (lags in market adjustment) in futures markets 

themselves. Cross spectral analysis was selected as an 
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Table 6.2 Regression Results, Semi-Strong and Strong Form 
Pricing Efficiency Models, Corn, Wheat, and 
Soybeans 

Semi-Strong Strong 

Commodity R2 F D .W. R2 F D.W. 

Wheat . 0023 .59 2.1680 .0032 .791/ 2.3055 

Corn . 0010 .25 2.0191 .0038 .9slJ 2.0084 

Soybeans .0064 1.61lJ 2.0036 .0044 l.llL/ 2.1163 

l-/ Not significantly different from zero at the 95 percent 
level. 
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appropriate technique for the examination of these lags and 
market adjustment processes. 

Cross Spectral Analysis 

The spectral analysis procedure in the Statistical 
Analysis System (S.A.S., p. 381) was used to analyze the 
relationships between daily price changes and export sales 
reports (semi-strong form model), and between weekly price 
changes and export sales made during the same week (strong 
form model). Cross spectral analysis of these models does 
reveal statistically significant relationships not uncov- 

ered by the regression analysis reported above. 

Cross spectral analysis yields estimates of the coher- 
ence, comparable to the R*, at each of N frequencies over - 
the range zero to n (see Chapter 5). The average value of 
these coherences is comparable to an R*, but is equal to it 
only under certain restrictive conditions (Labys and 
Granger, pp. 199-203). In general the average value of 
these coherences will be higher for two variables than the 
comparable R* value. Cross spectral analysis results for 
the semi-strong and strong form pricing efficiency models 
of the U.S. grain export system confirm this. The average 
values of coherence shown in Table 6.3 are all signifi- 
cantly different from zero and are much larger than the 
comparable R* values reported for the regression analysis 
in Table 6.2. 

These results indicate that over all frequencies a 
statistically significant relationship exists between 
export sales during a given week and price change during 

the same week. A statistically significant relationship 

between export sales reports and price change on the 
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Table 6.3 Average Cvherence Between Price Changes and 
Export Sales Information for Wheat, Corn and 
Soybeans 

Semi-Strong 
18 

Strong 

Commodity 
‘(Pt-Pt-1, 1 ESt-j) C(Pt-Pt-1, 

j=12 
t ESt-j) 

j=l 

Wheat . 1q . 1311 - 

Corn . 15lJ . 0921 

Soybeans . 1511 . 17lJ 

i/ Significantly different from zero at the 99 percent 
level, where the critical value of coherence 

; = 
F2 

v-2 
v-l + F;2 

= 12 . t 

2-/ Significantly different from zero at the 95 percent 

level, where C = .08. 
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following market day is also indicated. This implies that 

futures markets for wheat, corn and soybeans respond to 

both private and public information concerning grain export 

sales. The wheat and soybean markets reveal slightly 

higher average coherence values for the strong form model, 

than for the semi-strong form model. However, in the corn 

market average coherence is higher for the semi-strong form 

model. These results imply that prices in the wheat, corn, 

and soybean futures markets respond to information about 

new export sales. 

Average coherence values are highest for soybeans and 

wheat, which is not a surprising resul.t since these two 

commodities are more export dependent than corn. Overall, 

the explanatory power of export sales information with 

respect to market price changes is relatively low, with 

.variation in information about new export sales explaining 

17 percent or less of the variation in price changes. This 

is not a surprising result either considering the tremen- 

dous amount of other information which affects futures mar- 

kets every day. The weak relationship between unreleased 

export sales information #and futures prices also implies, 

that over time, the potential for large and sustained 

returns to this information is limited. 

Further insights into the relationships between export 

sales information and price changes may be gained from an 

examination of coherences over the entire range of frequen- 

cies, from the short to the long run. Plots of the coher- 

ence between weekly price changes and new export sales (the 

strong model) for wheat, corn and soybeans are presented in 

Figures 6.1, 6.2 and 6.3. 
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Figure 6.1 COHERENCE OF WEEKLY CHANGES IN PRICES 
.AND NEW EXPORT SALES OF WHEAT 
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Figure 6.2 COHERENCE OF WEEKLY CHANGES IN PRICES 
AND NEW EXPORT SALES OF CORN 
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Figure 6.3 COHERENCE OF WEEKLY CHANGES IN PRICES 
AND NEU EXPORT SALES OF SOYBEANS 
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Strong Form Efficiency Tests 

Strong form efficiency of a market implies that the 

market price reflects all current information, including 

insider information. Plots of the coherence, by frequency, 

for strong form models of the wheat, corn and soybean mar- 

kets are shown in Figures 6.1, 6.2 and 6.3, The relation- 

ships between information about new export sales (not yet 

released to the public), and weekly changes in the price of 

the near future, are displayed over frequencies from zero 

to pi. All three markets display high coherences in the 

short run with peaks at frequencies corresponding to around , 
two and three weeks. All three markets also display high 

coherences in the longer run, perhaps indicating the “fun- 

damental” effect of export sales on market prices over 

longer periods. Although significant coherences between 

information about new export sales and weekly price changes 

indicate some market adjustment to private information, any 

conclusions about the degree of strong form efficiency 

hinge on the lag structure of this relationship. 

For the hypothesis of strong efficiency to hold, there 

must be no lag between the two time series, export sales 

reports and daily price changes. The lag structure of 

these time series is decc -posed by cross spectral analysis 

and inferred from plots the phase (Chapter 5). Variance 

of estimates for the phase becomes very large for low val- 

ues of the coherence, and are not meaningful outside fre- 

quency ranges where the coherence is statistically 

significant (Granger and Hatanaka, p. 89). Tests for time 

and angle lags have been proposed (Granger and Hatanaka, 

PP. 103-104). However, these tests do not take into 

account the variation in the significance of phase esti- 

mates due to fluctuations in the coherence. In this case, 
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where values of the coherence are very low, and not statis- 

tically significant over many frequency ranges, one must 
rely on visual evidence in order to interpret phase dia- 
grams. 

. 
The presence of feedback, or two-way causality between 

two time series, renders the interpretation of phase plots 
impossible since the theoretical shape if the phase diagram 
is extremely complex (Labys and Granger, p. 52). In the 
case of the semi-strong form model, feedback is precluded, 
since the export sales report variable precedes the price 
change variable in time. However, in the case of the 
strong form model, feedback is a definite possibility since 
price changes over the course of a week may influence 
export sales during that week. Thus the lag structure of 

the strong form models for wheat, corn and soybeans must be 
interpreted with caution, due to the possibility of feed- 
back. 

Estimates of the phase for the strong form relation- 
ships appear to oscillate around zero for all three com- 
modities. Plots of these estimates are shown in Figures 
6.4, 6.5 and 6.6. Additionally a non-parametric sign test 
(Granger and Hatanaka, pp. 103-104) was used to test the 

hypothesis that the expected value of the phase is zero, or 
that the probability of a positive (or negative) value of 
the phase is .5: 

Ho : Pr ($I > 0) = .5 

Ha : Pr (B > 0) f -5. 

The appropriate test statistic in this case is 

z = y - ; hi, where y is the number of estimates of the 
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Figure 6.4 PHASE OF UEEKLY CHANGES IN PRICES 
AND NEU EXPORT SALES OF WHEAT 
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phase which are positive. Since adjacent estimates of the 
phase are correlated (Granger and Hatanaka, p. 103), only 
every other estimate of the phase is counted. Therefore, 
with 64 observations, the two-tailed test for this hypothe- 
sis, where a = .OS, is: reject Ho where 2 < -1.96 or 
Z > 1.96. The results of this test shown in Table 6.4 
indicate that the hypothesis of no lag cannot be rejected 
for the strong efficiency models of wheat, ,corn and soy- 
beans. This result implies that the hypothesis of strong 
form efficiency, with respect to new export sales cannot be 
rejected for the wheat, corn and soybeans futures markets. 

The failure to reject the hypothesis of strong form 
efficiency might be interpreted as adequate evidence for 
the informational efficiency of futures markets prices in 
the U.S. grain export system. However, given the potential 

feedback problem in the strong form model and the presence 
of statistically significant coherences between daily price 
changes and export sales reports, the semi-strong form 
efficiency model was also analyzed. 

Semi-Strong Form Efficiency Tests 

The semi-strong model for wheat reveals the highest 
coherences in the short run (at high frequencies). The 

highest peak in the plot (Figure 6.7), .45, is at a fre- 
quency of 2.74 radians corresponding to a time period of 
two weeks. Since the bandwidth resulting from the use of 
the Bartlett lag window with 19 lags is .5l-/, no distinc- 
tion can be made between the peak at frequency 2.74 and 
peaks within a band of .5 on either side. Unfortunately, 

the coherence cannot be estimated for time periods shorter 

L/See Appendix 4 for an explanation of the relationship 
between the lag window and bandwidth. 
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Table 6.4 Mean Phase Estimates and Lag Tests, Strong Form 
Model 

Commodity Mean Phase z 

Wheat -.26 -l.SlJ 

Corn -.09 -1.251/ 

Soybeans -.ll -.751/ 

L/ No significant lag, 95 percent level. 
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than twice the interval of the observations. Thus the 

strength of the relationship between a daily price change 
and the corresponding export sales report, at one wee.k, 
cannot be determined. 

The corn market reveals a slightly different pattern 
than the wheat market (Figure 6.8). Although there is a 
peak in the coherence between price changes and export 
sales reports at 2.25 weeks there is also another, higher 
peak between 2.9 and 3.2 weeks. Additionally a high degree 
of coherence is found in the long run, at time periods 
greater than six months. The coherence between changes in 
the price of the near soybean future and reports of new 
soybean export sales, behaves in a fashion similar to the 
coherences for the same variables in the corn market. As 
shown in Figure 6.9, coherence peaks at frequencies corre- 
sponding to 2.3, 3.1 and 2.8 weeks. 

In order to better understand the pattern of market 
price adjustment to public information, the lag structure 
of these relationships must be analyzed. The mean phase of 

wheat export sales reports, by the corresponding daily 

price change (Figure 6.10) is -.24, very close to zero. 
Estimates of the phase oscillate around zero, indicating no 
lead or lag between these two time series. Phase plots for 

the corn and soybean markets, shown in Figures 6.11 and 
6.12, also appear to oscillate around zero indicating no 
leads or lags. The confidence limits plotted around the 
point estimates of the phase reveal ‘the affect of changes 
in the coherence on these estimates. 

Additionally, a non-parametric sign test (Granger and 

Hatanaka, pp. 103-104) was used to test the hypothesis that 

the expected value of the phase is zero, or that the 
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Figure 6.9 COHERENCE OF DAILY CHANGES IN PRICES 
AND EXPORT SALES REPORTS OF SOYBEANS 
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Figure 6.10 PHASE OF DAILY CHANGES IN PRICES 
AND EXPORT SALES REPORTS WHEAT 
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Figure 6.11 PHASE OF DAILY CHANGES IN PRICES 
AND EXPORT SALES REPORTS CORN 
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Figure 6.12 PHASE OF DAILY CHANGES IN PRICES 
AND EXPORT SALES REPORTS SOYBEANS 
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probability of a positive (or negative) value of the phase 

is .5. The results of this test, shown in Table 6.5, indi- 

cate that the hypothesis of no lag cannot be rejected for 

the semi-strong efficiency models of wheat, corn and soy- 

beans. These hypothesis tests imply that wheat, corn and 

soybean futures markets display semi-strong form efficiency 

with respect to information about grain export sales. 

Weak Form Efficiency Tests 

The weak form of the efficient market hypothesis 

specifies that current market hypothesis specifies that 

current price discount all information contained in past 

prices. This model implies that price changes represent a 

random walk, or a white noise process as shown in equation 

6.1: 

6.1. Pt-Ptl=ct 

Where: t = i,..., n 

E(E$ = 0 

Var(et) = 
2 

E(E~, Et-j )=OVi#O 

The random walk hypothesis can be applied to daily price 

changes, or to changes over longer intervals (Labys and 

Granger). For the purposes of this analysis weekly price 

differences were used for the five-year period between June 

1975 and June 1980. The mean price changes for all three 

commodities are not significantly different from zero 

(Table 6.6)) a condition required by the random walk 

hypothesis. Other summary statistics, calculated using 

S.A.S. (Statistical Analysis System) are also presented in 

Table 6.6. 
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Table 6.5 Mean Phase Estimates and Lag Tests Form Model 
- 
Commodity Mean Phase 2 

Wheat 

Corn 

-1.25Ll 

-1.75lJ 

Soybeans . 18 

L/ No significant lag, 95 percent level. 

1.2511 

. 

. 
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Table 6.6 Summary Statistics for Weekly Price Changes of 
Wheat, Corn and Soybeans (1975 to 1980)1/ 

Variable n Mean t Variance Kurtosis 

Wheat 2.58 .407 .472/ 191.81 1.466 - 

Corn 1 258 .095 .212/ 54.84 2.026 - 

Soybeans 258 .481 .272/ 840.26 1.313 - 

l/ The change from Monday to Monday in the closing price - 
(cents/bu) of the near future on the Chicago Board of 
Trade was calculated using data provided by the CFTC. 

21 Not significantly different from zero at the 95 percent 
level where t(.O5/2; 257) = 1.96. 
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The time series of price changes were tested to deter- 

mine if they differed from a series generated by a random 

or white noise process using the spectral analysis proce- 

dure available on the S.A.S. system (S.A.S., p. 381). The 

results of the white noise test are shown in Table 6.7. At 

the 99 percent level of significance, the null hypothesis, 

that weekly changes in futures prices are a random walk, 

cannot be rejected for any of the three commodities. Nor 

is the random walk hypothesis rejected for wheat or soybean 

price changes at the 95 or 90 percent levels of signifi- 

cance. 

Thus, the results of these white noise tests indicate 

that futures markets for wheat and soybeans at the Chicago 

Board of Trade are efficient in a weak form sense. 

Although the evidence for the corn market is not as strong, 

it does not appear possible to reject the hypothesis that 

it too is weakly efficient. 

Conclusions and Implications ’ 

Conclusions 

The analysis of pricing efficiency in the futures mar- 

kets for wheat, corn and soybeans, the c,entral markets for 

the U.S. grain export system, leads to the following con- 

elusions: 

1. Statistically significant relationships exist 

between price changes and information about export 

sales in all three markets. 
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Table 6.7 White Noise Tests for Weekly Price Changesl-/ in 
Wheat, Corn and Soybeans (1975 to 1980) 

Fisher's Kappa?/ Critical Value for Kappa?' 
99% 95% 90% 

Wheat 6.6580 8.882 7.378 6.711 

Corn 8.3251 8.882 7.378 6.711 

Soybeans 5.5436 8.882 7.378 6.711 

i/ The change from Monday to Monday in the closing price 
(cents/bu) of the near future on the Chicago Board of 
Trade. Source: CFTC. 

2/ As defined in equation 6.28: 

Kappa = In (L) 
1: - 

the ratio of the largest periodo- 
gram ordinate to the average 

iii n-l 
In Ia) value of the periodogram. 

3/ Wayne A. Fuller, Introduction to Statistical Time 
Series. New York: Wiley, 1976, p. 284. 
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2. 

3. 

4. 

An 

The hypothesis of semi-strong form pricing effi- 

ciency cannot be rejected for the U.S. grain 
export system. 

The hypothesis of strong form pricing efficiency 

cannot be rejected for the U.S. grain export sys- 
tem. 

Wheat, corn and soybean markets display weak form 
pricing efficiency, i.e. the random walk hypothe- 

sis is not rejected, 

interesting paradox results from conclusions two 
and three; if a market discounts insider information as 
strong form efficiency implies, then the markets should not 
respond to the public release of this information at a 
later date. Why should grain futures markets respond twice 
to the same information? One possible explanation for this 
paradox is that this analysis has not identified the true 

lag structure of the strong form relationship because of 
feedback, the simultaneous determination of new export 
sales and prices. If this were the case, an unidentified 
lag of price changes behind export sales might exist in the 
strong form pricing efficiency for the U.S. grain export 
system. 

However, there is an alternative explanation for the 
coincidence of strong and semi-strong form efficiency in 
this analysis. At the time export sales are made futures 
market participants form subjective estimates of these 
sales. The market rapidly, aggregates and discounts this 

imperfect information and a price change is realized. Upon 

release of the export sales report, market participants 
re-evaluate their positions, and a further price adjustment 
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takes place. This explanation of the paradox also implies 

that the U.S. grain export is not strong form efficient. 

The market cannot achieve perfect efficiency by aggregating 

imperfect information. 

There is no particular reason to expect markets oper- 

ating in an uncertain world with imperfect and costly 

information to display pure strong form efficiency. How- 

ever, even in this situation, the initial price response to 

information about new export sales should be an unbiased 

estimate of the response to the true information released 

in the export sales report. If this is not the case, then 

the potential for returns to insider information exists. 

Consistent underestimates (or overestimates) of export 

sales by traders prior to the release of the export sales 

report would result in a bias in the price response to the 

report. An upward bias in price changes following the 

report release would indicate consistent underestimates of 

new export sales. This is the performance deficiency 

implied by Congressman Smith’s statement (Chapter 5). 

A simple statistical test for bias in the price 

response to the export sales report is to examine the 

hypothesis that the mean daily price change (up) following 

I 
the report release is zero: 

Ho : PP = 0 

HA : LJP # 0. 

Results of the t tests of this hypothesis, shown in Table 

6.8, indicate that the mean daily price changes for wheat, 

corn and soybeans are not significantly different from zero 
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Table 6.8 Test for Bjas in Pricel-/ Responses to Export 
Sales Reports, 1975-1980 

Commodity 
Mean 

Price Change 
(cents/bu) 

t 

Wheat . 0532/ . - 15 

Corn . 0182/ .ll 

Soybeans 4302/ . 63 . 

l-/ Change in the closing price of the near future (C.B.T.) 
from the day prior to report release to the first market 
day following report release. 

2/ Not significantly different from zero at the 95 percent - 
level. 
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at the 95 percent level. Thus no bias in the price 

response to export sales reports is indicated. 

The final conclusion of this analysis is that the cen- 

tral markets of the U.S. grain export system are semi- 

strong efficient. Additionally, although these markets do 

not display pure strong form efficiency, prices do respond 

to information about export sales prior to the export sales 

report release. This response appears to result from an 

unbiased estimate of the true value of export sales by the 

market. These conclusions may be meaningful to the econo- 

mist, but what are its implications for participants in the 

grain export system, policymakers and the public? The 

answer to this question lies in the relationship between 

these conclusions concerning pricing efficiency and the 

organization of the system. 

Pricing Efficiency and the Organization 

of the U.S. Grain Export System 

The structure of the grain export industry and the 

protection of proprietary information by individual firms 

may in part account for the lack of strong form pricing 

efficiency in the U.S. grain export system. However, the 

possibility of sustained returns to inside information in 

this market appears unlikely. New export sales explain a 

very small part of the variance in price changes. Addi- 

tionally, no single firm knows the volume of total new 

export sales until the report is released. Given these 

facts, it seems likely that an individual firm will be able 

to take advantage of the market, only under very unusual 

circumstances. The grain sales to the U.S.S.R. in the 

early 1970’s may be such an example. However, changes in 
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government reporting requirements and trade agreements with 

the U.S.S.R. make a reoccurrence of this scenario unlikely. 

These government policy changes undoubtedly improved 
the informational efficiency of the grain export system. 
A GAO survey (GAO, ID-76-87, pp. 46-51) of exporter atti- 
tudes to the Export Sales Reporting System (E.S.R.S.) found 
that 69.8 percent of the respondents felt the system was 
needed. Over 50 percent of these exporters also found 
information in the reports to be useful or very useful. 
The reporting requirements do cost exporters time and 
money. Thus, given the attitudes of exporters, i,t seems 
plausible that improvements in informational efficiency 

resulting from E.S.R.S., resulted in a net gain to export- 
ers as well as society. 

This study indicates that the Export Sales Reporting 
System has improved market performance, as Congress hoped 
it would. Further gains in informational efficiency could 

be made by reducing the lag between the time sales are made 
and the report release date. Such a change was made in 
June of 1980, however, not enough data exists to evaluate 
the impact of this change. 

Real world markets do not function in a vacuum or 
without friction and the central markets of the U.S. grain 
export system are no exception. While privately held 

information about new export sales is imperfectly dis- 
counted, these markets adjust upon public release of this 
informat ion. Government regulation, in the form of the 

Export Sales Reporting System, seems to function as a 
lubricant. There can be little doubt, that this improves 

pricing efficiency. While past deficiencies in the pricing 

efficiency of the U.S. grain export system have generated 
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changes in the system’s organization, current performance 

is in part a function of the system’s organization, Deci- 

sion makers, in both the grain export industry and the gov- 

ernment, should be aware that the relationship between 

organizations and performance is a two-way street. 
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CHAPTER 7 

SUMMARY AND CONCLUSIONS 

Exports of grains and oilseeds are of great importance 
to the agricultural sector and to the U.S. economy as a 
whole. Concerns, about the pricing efficiency and market 
structure of the system that moves these exports, has grown 
along with the volume of grain over the last decade. The 
grain export industry has been perceived as a cartel of 
major multinational corporations, not subject to the disci- 
pline of market forces or effective government regulation. 
Thus, it has been suggested that these firms manipulate the 
market at the expense of producers and consumers. 

A scarcity of economic research, addressing these per- 
ceived problems stimulated this study. The purpose of this 
paper is to address some of the unanswered questions about 
the U.S. grain export system: How is it organized? How is 
the system changing? and How does the system perform? The 
four specific research objectives were: 

(1) 

(2) 

(3) 

(4) 

describe and analyze the organization of the U.S. 
grain export system; 

define economic performance measures for per- 
ceived performance problems; 

conduct an empirical analysis using these mea- 
sures; 

evaluate the implications of these results. 
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Information about the organization of ihe U.S. grain 
export system was collected from a variety of primary and 
secondary sources. These included interviews with govern- 
ment officials and industry representatives, as well as 
government and trade publications. Using this information 
the organization of the grain export system was described 
and analyzed, with special attention to industry structure, 
market institutions and the role of the government. 

This analysis revealed lower levels of concentration 
than those generally attributed to the export business, a 
healthy rate of entry to the industry and the presence of 
central market institutions (futures markets) providing for 
competitive price discovery. The popular conception of the 
export industry as one controlled by a cartel of major mul- 
tinational corporations, is, not only an oversimplified 
view, but a misconception. However, this analysis was not 
sufficient to address the most commonly perceived market 
performance problem in the U.S. grain export system, cen- 
tral market pricing efficiency. Do the futures markets 

efficiently aggregate information about export sales into 
price? A methodology for the economic analysis of this 

question was needed. A search of the literature suggested 
that the efficient markets hypothesis might provide a suit- 
able framework for the analysis. The efficient market 

hypothesis states that prices in an efficient market 
reflect all available information. Three levels of effi- 

ciency have been proposed: 

(1) 

(2) 

weak form efficiency - current price discounts 
all information contained in past prices; 

semi-strong form efficiency - current price dis- 
counts all public information; 
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(3) strong form efficiency - current price discounts 

all information. 

Models of price behavior in the U.S. grain export system 

were developed for these three levels of efficiency. In 

the weak form model price changes are a random walk. The 

semi-strong form model specifies price changes as a func- 

tion of public information about new export sales, 

U.S.D.A.’ s export sales report. This same information, 

prior to its release, drives price changes in the strong 

form model. 

The actual behavior of prices in the futures markets 

I (the central markets for the U.S. grain export system) was 

compared to these hypothesized forms of price behavior 

using spectral and cross spectral analysis. The economic 

analysis of pricing efficiency in the U.S. grain export 

system resulted in the following conclusions: 

(1) the hypothesis of weak form efficiency cannot be 

rejected; 

(21 the hypothesis of semi-strong form efficiency 

cannot be rejected; 

(3) the hypothesis of strong form efficiency cannot 

be rejected. 

The second and third conclusions present a paradox; if pri- 

vate information about export sales is discounted by the 

market there should be no response to public release of 

this information. These results imply that initial price 

response to imperfect information is followed by some 
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further adjustment upon public release of the correct 

information about export sales. 

This analysis reveals a high degree of pricing effi- 
ciency in the U.S. grain export system. This result, com- 
bined with the analysis of the system’s organization, 
reveals a picture of the U.S. grain export system much dif- 
ferent from the one found in Congressional hearings and 
popular journals. However, this study is not the final 
word on the U.S. grain export system. Fruitful areas for 
future research include the nature of technological and 
institutional innovation in this marketing system. Addi- 
tionally, an evaluation of changes made in the structure of 
U.S.D.A.’ s Export Sales Reporting System in 1980, and its 
contribution to improving information flow in the system, 
must await further data. 

The U.S.’ grain export system moves large volumes of 

grain from the farm to ocean vessel. The system also han- 

dles a tremendous flow of information and generates price 
signals which allocate resources and distribute economic 
regards. While this decentralized market system does not 
function with perfect theoretical efficiency, Adam Smith’s 
invisible hand is still at work in the U.S. grain export 
system. 
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APPENDIX 1 

GRAIN EXPORT INTERVIEW GUIDELINE 

Firm Name: 
Representative: 

I. Firm Organization 
A. 

B. 

C. 
D. 

E. 
F. 

G. 

How is your firm organized? 
1. Sole proprietorship 
2. Private corporation 
3. Partnership 
4. Public corporation 
5. Cooperative 
6. Other 
How would you describe your firm? (e.g. multina- 
tional trader, flour miller) 
Is your firm U.S. or foreign based? 
Is your firm a subsidiary or an affiliate of 
another firm? 
What year was your firm founded? 
What year did your firm begin exporting of com- 
modities? 
Which agricultural commodities does your firm 
export? (Please rank them in order of impor- 
tance.) 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Wheat 
Rice 
Corn 

Other feed grains 
Soybeans 
Soybean meal 
Soybean oil 
Other oil seeds and products 
Other Ag. commodities 
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tf . What types of non-export activities is your firm 
engaged in? 
1. domestic grain merchandising 
2. food or food processing 
3. other agriculture related activities 
4. non-agricultural activities. 

I. Approximately what proportion of your business 
involves the export of agricultural commodities? 
1. If your firm is a subsidiary of another firm 

approximately what proportion of the parent 
firm’s business involves the export of agri- 
cultural commodities? 

J. Which of the following domestic grain handling 

facilities does your firm own or control? 
1. country elevators 
2. subterminal elevators 

3. interior terminal elevators 

4. river terminal elevators 
5. port elevators 
6. rail cars 
7. barges 

K. Does your firm own foreign grain handling facili- 
ties? 

L. Does your firm have foreign offices? 
M. Does your firm have other foreign ag.ents? 
N. Does your firm have a formal information and 

analysis system? 
0. Please rank the following sources of market 

information in order of usefulness. 
1. company employees 
2. wire services 
3. trade publications 

4. trade associations , 

5. private forecasting services 
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6. government agencies 
7. other sources 

II. Contracts and Pricing 
A. Approximately what proportion of your firm’s 

sales are 
1. free alongside 
2. free on board 
3. cargo insurance freight 
4. other 

B. Approximately what proportion of your firm’s 
sales are 
1. fixed price 
2. unfixed price 

C. Do these proportions vary between state traders 
and private importers? 

III. Risk Management 
A. How do you perceive the following risks in grain 

exporting? 
Very 

Great Great Some Little No 
Risk Risk Risk Risk Risk 

Quality risk 
Price risk 
Basis risk 
Logistical risk 
Foreign exchange risk 
Financial risk 
Political risk 

B. What other important risks do you assume in grain 

exporting? 

C. Please rank the following in order of usefulness 
for the management of price and/or basis risk. 
1. U.S. futures markets 

2. other futures markets 
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3. European resellers market 
4. other forward cash markets 

D. Please describe a hypothetical hedge in each of 
the above markets. 

IV. Industry Organization 

A. How would you define a grain exporting firm? 
1. A firm with the capacity to load an ocean 

going vesse,l. 
2. A firm who makes a sale to a foreign buyer. 

B. How would you characterize the degree of competi- 
tion within the grain export industry on a 
"scale" of 1 to 5 where 1 is monopolistic and 5 

is purely competitive? Please briefly justify 

your choice. 

C. How would you characterize the degree of competi- 
tion in the grain export industry now as compared 
to 1970? 

1. much more 
2. more 
3. the same 

4. less 
5. much less 

D. What major changes in industry organization have 

occurred since 1970? e.g. changes in form num- 
bers, market shares, firm "types" (coops, 
Japanese traders, etc.) 

E. What are the important barriers, if any, to the 
entrance of new firms in this industry? 

V. Export System Efficiency 
A. Are there any major inefficiencies in moving 

grain to $xport positions? (e.g. transportation 

bottlenecks or other cost increasing problems) 
. 
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B. Are any export facilities underutilized? If so 

where? 
C. Are export facilities built at the optimum (mini- 

mum cost/unit) scale? 
VI. The Government’s Role in the Export System 

A. How often do you deal with these in your export 
activities? 

Very 
Often Often Seldom Never 

1. 

2. 

3. 

4. 

5, 

6. 

7. 
B. Do 

U.S.D.A. 
a. For. Agric. 

Service 
. 
1. Export 

Sales Div. 
ii. Other 

b. Federal Grain 

Insp.ection 
Service 

C. Other 
Commodity Futures 
Trading Commission 
Interstate Commerce 
Commission 
Occupational Safety 
and Health Admin. 
Environmental 
Protection Agency 
Department of 
Justice (Corrupt 
Practices Act) 
Others 

regulations or programs of these agencies 

overlap or conflict? If so how? 
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C. Which programs or regulations are beneficial to 

your firm? To the industry as a whole? 
D. 1Vhich programs or regulations are detrimental to 

your firm? To the industry as a whole? 
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APPENDIX 2 

FIRM OPERATIONS AND RISK MANAGEMENTI/ 

The operation of grain merchandising firms in general, ’ 

and exporters in particular, is a mystery to most people 
outside the grain trade. The way in which sales are made, 
contract terms established and risks managed is not well 
understood. The generally held view of the grain exporter 
as a merchant earning a “commission” for the handling and 
movement of grain is an over simplification of his task. 

The exporter provides the market with arbitrage and 
risk management services. In a competitive system these 
services should result in efficient price discovery and 
allocation of commodities over time and space. Therefore, 

before analyzing the pricing efficiency of the grain export 
system at the market level the way in which the individual 
firm provides these services must be discovered. 

How Grain Export Sales Are Made 

Grain exporters generally make contact with importers 
on the open market, through public or private tenders. On 
the open market, typified by the London or Rotterdam mar- 
kets, bids and offers are constantly made by buyers and 
sellers often through brokers. Grain importers, especially 

foreign governments, may issue open requests for bids ahead 

of a final offering date. These public tenders are formal, 

L/ Much of this Appendix is based on a paper by Neilson C. 
Conklin, Gerhard Wilbert and Reynold P. Dahl, "Pricing 
of Grain Exports and the Role of Futures Markets,” 
Minnesota Agricultural Economist, No. 614, Agricultural 
Extension Service, University of Minnesota, 1979. 
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and the terms usually specific. Private tenders are some- 

what less formal: The buyer invites a few selected export- 
ers to submit offers. Both private firms and governmental 
entities make use of private tender. 

The terms of grain export sales, whether they are made. 
on the open market or through tender, are specified in a 
legal contract. Several standard contract forms such as 

the North American Export Grain Association (NAEGA) 
Contract No. 2, the Grain and ‘Feed Trade Association 
(GAFTA) contracts, and the Federation of Oils, Seeds, and 
Fats Association (.FOSFA) contracts, have been prepared by 
industry groups and modified over years of use to meet the 
needs of the export trade. 

Within the general framework of these contract forms, 
specific terms are agreed on for any particular grain sale. 
The terms set by the buyer and selier include the quantity 
and quality of grain, shipping period, origin, destination, 
delivery terms, price, and payment terms. Delivery terms 

are generally f.o.b. or c.i.f. When the exporter sells 

grain f.o.b. (free on board), it means assembling the grain 

at the export elevator and loading it on a ship provided by 
the buyer (importer). For a c.i.f. (cost, insurance, 

freight) sale the exporter (seller) provides the ship, 
delivers the grain to the importer’s destination, and 
insures the grain enroute. 

Nearly all export grain sales are made on forward cash 
contracts calling for delivery up to a year in advance. If 
export contracts fix the price of grain, they are called 

flat price contracts, Exporters are able to quote forward 

prices even on grain not owned because futures markets are 

available for pricing and hedging. 
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Other contracts stipulate only the basis, which is the 

relationship to a designated futures price; these are 
called basis or unpriced contracts. With the latter, the 
final price of the grain is fixed at the request of the 
importer some time prior to the delivery date. An example 
of a grain export sale may clarify how fixed price and 
basis price contracts work. 

On June 1 a wheat importing country calls several 
grain exporting firms requesting flat price offers for 
delivery of a soft red wheat. On this same date the price 
of Chicago wheat for September delivery is $4.41. One 

exporter responds with the following offer: To supply 

30,000 metric tons of soft red wheat f.o.b. the Gulf of 
Mexico, for delivery in August, at $4.68 per bushel. Of 

course, other terms, such as grain quality and the payment 

terms are stipulated. 

Calculating the per bushel price is crucial to the 
exporter. If the price is a cent per bushel too high, the 

business may be lost to a competitor, and if it is too low, 
the exporter may take a loss on the sale. In a competitive 

business like grain exporting, profit margins are not guar- 
anteed. How did the exporter, in this example, arrive at 
the flat price of $4.68 at the Gulf of Mexico in August? 
Table A2.1 shows the calculations. 

.Starting at the country elevator the exporter finds 
the grain price today is $4.08. To this must be added 

truck freight cost to the river terminal elevator and the 
cost of elevation at the river terminal (including condi- 
tioning, shrinkage, interest, weighing and inspection, and, 

a profit for the owner of the river terminal elevator). 
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Table A2.1 Examples of wheat price calculations on June 1 
for August delivery at the Gulf 

Costs and Prices 

Cash- 
Flat futures 

cost price basis 
----- ------per bushel----------- 

Country price $4.08 -.33 

Truck freight to 
river terminal 

Delivered price at 
river terminal 

River terminal 
elevation cost 

f.o.b. barge price 

Barge freight 

Export terminal 
elevation cost 

Estimated profit 
margin 

$.OS 

4.13 

/ 
. 10 

4.23 

. 31 

. 12 

‘02 

-.28 

-.18 

f.o.b. vessel price 4.68 +.27 

September wheat 
futures Chicago 4.41 
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The exporter now finds the price of the wheat f.o.b. 
barge at the river terminal elevator to be $4.23 per 

bushel. After barge freight of 31 cents from the river 
terminal elevator to an export elevator at the Gulf of 
Mexico and the export terminal elevation cost of 12 cents 
are added, the price of wheat has climbed to $4.66. Adding 
an estimated profit margin of 2 cents per bushel yields the 
$4.68 per bushel quoted to the importer. The Table A2.1 

calculations give an estimated profit margin as of June 1. 
There are, of course, many things which can reduce this 
profit margin between June and the August delivery. These 
are risks assumed by the exporting firm. 

Risk and Risk Management 

Superficially the problem facing the exporter as out- 
lined above seems simple enough. He must find a buyer, 
make the sale, set the contract terms including price, 
assemble the grain and deliver it. In a static world this 
would in fact be the case, and the grain exporter would be 

little more than a merchant operating on a fixed mark up. 
However, in a dynamic world fraught with risk this is not 
the case. Grain prices are constantly changing in relative 

as well as absolute terms. Export market conditions are 

continually changing; weather and natural disasters disrupt 
transportation systems; government policy changes disrupt 
markets. These risks and many more place an additional 
burden on the grain exporting firm. However, risk is not 

one sided, it creates the possibility of profit as well as 
loss. The challenge to the grain exporter is to manage 
these risks in such a way that the firm earns a return 
investment equal to or exceeding its opportunity cost. The 

very essence of grain exporting is risk management. 
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The following list,l/ although not comprehensive, 

categorizes the major risks which the grain exporter must 

manage: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

quality risk, the risk of grain deterioration 

logistical risk, the risk that transportation and 

handling facilities are not available 

foreign exchange risk, exposure to adverse changes 

in exchange rates 

financial risk, the risk of default on contracts 

political risk, the risk of adverse government 
. 

policy changes, domestic or foreign 

price risk, exposure to adverse changes in flat 

prices 

basis risk, exposure to adverse changes in price 

relationships. 

These risks are not all of equal importance to the grain 

export firm, and obviously the extent to each risk varies 

with individual transactions. Selected grain export 

firmsz/ were asked to rank these risks as very great, 

great, some, little or none. The perceptions of these 

firms yield a crude idea of the relative importance of 

L/ This list of risks incurred by exporters was derived 
from an interview with Robbin S. Johnson and Melvin 
Middents of Cargill, Inc. on January 31, 1981. 

2/ Continental, Louis Dreyfus, Marubeni, C-It0 and 
International Grain Management Corp. See Appendix 1 for 
an interview guideline. 
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these risks and their reasons for selecting a level of risk 

give some clues to risk management strategies. 

The five firms all felt that there was little quality 
risk involved in exporting. The existence of well defined 
grades and standards, the opportunity to blend grains of 
various qualities and the specification of contract terms 
keep this risk at a minimum. 

Some to little risk was attributed to logistics. Ver- 
tical integration in grain handling and transportation by 
major exporters has been viewed, at least in part, as a 
response to logistical risk (Caves, 1977). However, the 
grain exporters interviewed who owned no handling or trans- 
portation facilities, did not perceive higher levels of 

logistical risk than the firms that owned such facilities. 
This may reflect the fact that concentration in the owner- 
ship of port facilities (see Chapter 4) is not a serious 
problem and that if grain can be moved it will be available 

for purchase and loading. 

Surprisingly foreign exchange was not perceived as a 
risk by four of the five firms. However, in the case of 

multinationals the bulk of their sales are priced in U.S. 
dollars. If the risk of shifts in exchange rates is not 
borne by the purchaser it is dealt with by the overseas 
subsidiary or affiliate of the U.S. based firm. 

Perceptions of financial and political risk ranged 
from some to very great. These two risks were perceived to 

be interrelated since default on a contract is often 
related to political actions. These risks are difficult to 

manage. While the risk of predictable changes in govern- 
ment programs, such as the European Economic Community’s 
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variable levies, may provide arbitrage opportunities, less 
predictable changes, such as the Russian grain embargo are 
difficult to manage. 

The management of price and basis risk are the very 
essence of grain trading. Although the interviewed export- 
ers related these as being very great to some risk, they 

pointed out that these are manageable risks and offer 
opportunities for profits as well as losses. This is due 

to the existence of market institutions such as futures 
markets, which offer opportunities for hedging and forward 
pricing. 

Astute management of all these risks is required if a 
firm is to be su.ozessful in the grain export business. The 
large size of transactions in the grain export trade (a 
shipload may be 25,000 metric tons or more) means that the 
exporter is exposed to very large risks. Since political, 
financial risk and to a large extent basis and logistical 
risk cannot be directly hedged they must be managed by risk 
pooling. This form of risk management leads to substantial 
economies of size for the exporting firm (Caves, 1977, pp. 
15-17). It may also partially explain the diversification 
of major exporters into endeavors not directly related to 
grain exporting. The importance of these difficult to man- 
age forms of risk should not overshadow the fact that price 
risk is the single biggest risk faced by a grain exporter. 

Management of Price Risk 

For example, consider the hypothetical sale of 30,000 
metric tons (1,102,300 bu) of soft red wheat at $4.68 per 

bushel discussed above. The exporter has made a forward 
cash contract at a fixed price three months before 
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delivery. A $.lO increase in the price of wheat would cost 
the exporter over $100,000 if the sale were left unhedged, 

reducing or wiping out his profit margin. 

The exporter hedges a forward cash contract by pur- 
chasing futures contracts as a temporary substitute for the 

cash grain which must be purchased later for delivery. 
When the cash wheat is bought for delivery, futures are 

sold to lift the hedge. Grain merchants can use futures 
markets for hedging because of the close relationship 
between cash and futures prices. This relationship, known 
as the basis, may be defined as the cash price minus the 
futures price. Although hedging eliminates the largest 
part of the exporter’s price risk, the risk of a change in 
the basis is still present. If the cash price the exporter 

must pay for the wheat increases relative to the futures 
price, the exporter’s profit margin will be reduced. 

Flat priced contracts are commonly used by importers 
who are also final users of grain. These buyers are apt to 

be more concerned with locking in a supply of grain at a 
known price and less concerned with flat price risks. 
These buyers may be either private or government agencies. 

The centrally planned economies of Eastern Europe tend to 
use flat priced contracts as do many government purchasing 
agencies of less developed countries. 

Exporters making flat price sales find themselves 
exposed to some flat price risk from the time the initial 

offer is made to a buyer. If the offer is accepted and the 

sale made, the exporter is risking a change in the price 
until the sale can be covered with some combination of cash 
and futures purchases. When an exporter must leave an 
offer open overnight, the potential sale might be 
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prehedged. However, if this offer is rejected, the 
exporter is exposed to a flat price by prehedging. So sub- 
stantial risk is involved when large flat price offers 
remain open overnight, 

Some of these risks inherent in flat price contracts 
may be avoided by using basis price contracts. A basis 
price contract does not specify the flat price but only the 
relationship to a designated futures price. If the con- 
tract for the grain export sale just discussed was basis 
priced rather than flat priced, the designated futures 
price would be Chicago September wheat. Assume that the 
agreed basis is 27 cents over Chicago September wheat 
futures as shown in Table A2.1. The importer may fix that 
flat price at any time prior to taking delivery. 

This basis price sale does not initiate any flat price 
risk for the exporter. A basis price contract leaves the 
exporter open only to the risk that the basis, the differ- 
ence between cash and futures prices, will shift against 
him. This risk is much lower than the risk of a flat price 
change since cash and futures prices tend to move together. 

When grain is acquired for delivery in Septemher to 
the importer, the exporter simultaneously sells September 
wheat futures. This fixes his buying basis. The selling 

basis was fixed at the time of the sale. The difference 

between the selling basis and the buying basis must cover 
costs including a reasonable profit. 

For the importer, too, the 27-cent basis is already 

fixed, When the Chicago wheat futures are considered to be 
at a favorable level by the importer, he can lock in this 
flat purchase price by buying Chicago September wheat 
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futures. At this point the importer is exposed to flat 

price risk. 

Once the decision to fix the purchase price has been 

made by the importer, his long futures position is turned 
over to the exporter. This action offsets the exporter’s 

short futures position entered into when buying the cash 

grain. The flat price of the sale is arrived at by adding 

27 cents to the price at which the futures are exchanged. 

The exporter is ready to deliver on the sale: With the net 

cash and futures positions even. 

The importer also has avoided exposure to flat price 

risk until entering the futures market to fix the contract 

price. Importing non-final users may take advantage of 

this by pricing their grain purchase one part at a time as 

it is sold to their own customers. Most of the importers 

using basis price contracts have been private firms. There 

is, however, a growing tendency on the part of foreign gov- 

ernments, Portugal and Poland among others, to use basis 

pricing. 

The sound management of price risk is essential in the 

grain export business. As mentioned above, the existence 

of risk implies opportunities for profits as well as the 

potent ial for losses. The “textbook example” of pricing 

and hedging a grain export sale given above is deceptively 

simple. Grain exporters do not generally operate on the 

basis of individual sales, but rather on net position. 

They are constantly acquiring physical supplies of grains 

and making sales, thus the operation resembles a pipeline. 

The goal of managing price risk is not one of hedging indi- 

vidual sales but rather to maintain an overall position in 

cash and futures markets consistent with the exporter’s 
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perception of current market conditions. The following 
example illustrates this proposition (Howard). 

Assume that prior to making the hypothetical flat 
priced export sale discussed above (Table A2.1) the export- 
er’s position on June 1 was as shown in Table A2.2. Now on 

the morning of June 2 the exporter’s bid has been accepted 
by the importer for 30,000 metric tons, or about 1.1 mil. 
bu., of soft red wheat for delivery in the last two weeks 
of August or the first two weeks in September. Overnight 
500,000 bushels of soft red wheat were also purchased by 
the exporter at his facilities in the interior. His posi- 

tion on the morning of June 2 is shown in Table A2.3. 

Prior to the transactions of June 1 the exporter was 
protected from the risk of a flat price change, being net 
long 2 mil. bu, in cash and net short 2 mil. bu. futures 

(Table A2.2). However, the exporter is now short .6 mil. 
bu., assuming he treats ‘the 500,000 bu. of corn grain pur- 
chased overnight as a partial hedge. The exporter must now 

decide how to hedge the remainder of the sale. A conven- 

tional hedge would be to purchase an additional 600,000 
bushels (30 5,000 bu. contracts) of Chicago September 
wheat. There are, however, many hedging alternatives 
including the purchase of cash grain for forward delivery. 
In addition, the exporter must consider spread relation- 
ships between the various futures contracts and the price 
relationships between geographical locations. 

Summary 

Grain exporting is not a simple operation. The coor- 

dination of grain movements alone is a formidable logisti- 
cal task. Even this managerial challenge pales beside the 
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Table A2.2 Exporter's net position prior to sale on June 1 

Cash Market Futures Market 

June/ 
July long 5 mil. bu. Chicago July wheat short 5 mil. bu. 

Aug. / 
Sept. short 3 mil. bu. Chicago Sept. wheat long 3 mil. bu. 

Net long 2 mil. bu. Net short 2 mil. bu. 

Table A2.3 Exporter's net position after sale on June 2 

Cash Market Futures Market 

June/ 
July long 5.5mil. bu. Chicago July wheat short 5 mil.bu. 

Aug./ 
Sept.short 4.lmil. bu. Chicago Sept. wheat long 3 mil.bu. 

Net long 1.4mil. bu. Net long 2 mil.bu. 
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demands of risk management. As a result, institutions such 

as futures markets and forward cash markets have evolved in 

response to the demand for risk management tools. Export- 

ers make effective use of these institutions. 

However, the importance and usefulness of futures mar- 

kets for risk management is not a measure of how well they 

perform their important social function of price discovery. 

Efficient prices, in the sense that they reflect the best 

available information about demand and supply, are essen- 

tial for efficient resource allocation and the distribution 

of rewards throughout the system. A model of informational 

efficiency in the grain export system is developed in 

Chapter 6 to address this important social outcome of the 

private sector system. 
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APPENDIX 3 

DATA AND SUMMARY STATISTICS 
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1 *ii0 
:‘l.bU 

-26.00 
-6.3C 
-b-j0 

-20.00 
-5.50 

2 .uo 
1.20 

-2U.jU 
36.90 

-2a!.SU 
-Y .30 
-7.75 

-13.25 
i.50 

-2 *50 
-b.Z5 
-4.30 
-7.30 
-7.15 

2.30 
-la!.25 

22.25 
u.30 

-7.uo 
11.2!J 
-3.53 

7.25 
-3.50 

:.5u 
-6.75 

3.75 
-1.50 

5.25 
-10./s 

lU.00 
-4.30 

Y .vu 
-LJ.ov 
-lJ.50 

0.25 
v.15 

-13.25 
5.50 

-b .50 
-0.75 
-J.OO 
-3.50 
-5 .uo 
-7.15 

Cl'liL,IF 

G.93 
5.50 

-4.03 
-5.00 

-11.3 
-4.7s 

1.25 
2.55 
5.25 

-5.75 
;';i.ucl 
-4.w 
-b.W 

-13.25 
-G.5C 
-3.25 
-2.50 
-5.75 

-lb I50 
-4.25 

-16.25 
11 .oo 
-4 .oo 
14.75 
-I .50 
-3.25 

L.00 
6.25 
5.50 

-2.25 
-1.75 
-7.25 

2.75 
-i.25 

2.50 
-1.75 

6.25 
-2.75 

2.25 
-4.25 
!L.L5 

b . XJ 
3.5v 

-lS.UO 
-i6.53 

-5.50 
-4.75 

2 . I: 
L. 15 

-3.75 
-16.50 

l8l’hlJlf 

JJ.50 
bJ .c!u 
‘L .50 

-UC, .fO 
-SC: .uo 
-SJ .50 

27.50 
lL.5C 
3-1 .UO 

-11.x 
7G.50 

-d,.bG 
-t,'.bO 
-1L roe 

4 .bO 
‘4 . vo 

-3b .oo 
47.60 
L7.00 
-7.w 

-41 .vo 
5 ‘; ,110 

-LV.OO 
i4 .w 
-‘( .5c; 
-L 960 
ltJ.ir(i 

4 .bO 
lb.!?G 
-4.x 
1L .C;G 

-11 .bO 
5.lJO 
L.75 

lL.15 
J3.5C 
Lb .GG 

-14 .50 
I, b .!>u 
-; .LG 
4L.CU 
7L.C.O 
31.50 

7.5G 
-2 .bO 

'lJL .bO 
l‘l.UJ 

-5Y rGV 
4; @UC 

-95 .oo 
-5:.UG 
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1:c - 4 

JC’J 
104 
10: 
10? 
lU7 
1OL 
1 c ‘/ 
111 
1:1 
11; 
112 
114 
115 
11t. 
117 
111 
11’1 
1iL 
1:1 
ALI4 
1 2 -r 
1ZE 
l,! 

;,;; 

1ZL 
lOI’ 
1JL 
121 
1:; 
133 
134 
I>! 
l:b 
137 
131 
1:: 
14L 
1 4 1 
1 ‘I L 
1 ‘I 3 
1 4 ‘I 
14!. 
141 
1 4 1 
1 Sl. 
1 4 ‘/ 
1’;L 
151 
1s; 
1’5’ d 

1it.L 1;LJ Kl’kLlF 

:‘/JJit?? Y.25 
LI?J31;77 6.30 
1 ?JJL77 -b.56 
lCrJJL77 -6 .lS 
17bJt.77 -3.50 
64JJL.17 -6.25 
3lJJl77 -3.50 
C7AJG77 -2.50 
litr;Jt77 -7.50 
.lk’Jt77 -: .50 
,llAJG77 2.36 
C4L’-P77 1’) .50 
ll:tP77 b.50 
lr*:LP77 6,jO 
;!l;lP77 ‘I.50 
lLLLT77 3.75 
14LLT77 -6.2’5 
37LC777 -1.50 

;3,ic.177 2.30 
,l&CT77 7.25 
1 IillJV77 16.25 
13ldV77 3.30 
;c!1.‘Jv77 0.50 
;7l..‘Jv77 -5.50 
14LliC77 -6.50 
llLEC77 -3.50 
iLLkC77 1.75 
,5LfC77 15.30 
(LJ4E.‘7b -5.56 
lkJ4tr7t 3.00 
15J4&7b -7.75 
;:JhW79 3.25 
;‘)JCl*7e -4 .so 
(5Ilblk! -2.25 
l;‘FLtt7@ -1.25 
l’)FEt!78 -2.75 

;6l-!mt.?E -1C .25 
1 !\IIf,N 7b lb .25 
;clnAF.7t 11.50 
l’A:trRlLI IC.30 
; C*I:Ah7C 7-00 
C23JR7L Y.30 
(rli.Ph79 14.50 
llJ1J’h!7(: -5.50 

;3npc7!! -23.30 
:lo,IPh7b 7.00 
17KhY7L. -J.50 
l’tfaY7e 21 .a0 
;llxY7L! 2.30 
LLl114Y’IU lb.06 
C4JUN7b -10.50 

SOU~LL : cr Tc 

Cr’LL’lF 

-1 .&I 
-3.75 

1 .i5 
-15.03 

-5.53 
-2.24 

-1j.50 
1.06 

-7.59 
-7.G6 

:  l 75 

1%.5,3 
5.75 

-2.25 
2 . 75 
1.75 
5.00 

-3.75 
c IL - ‘5 
5.66 
6.25 

-cl. 2s 
4.25 

-1.75 
i . 75 

-4 .oo 
2 * uo 
1.75 

-2.25 
c.25 

-G.50 
3.75 
(i .75 
0.63 

-fi.50 
L.25 

-1.15 
b.!JG 
6.W 
Y . 25 
7.03 

-1 ,u3 
AL. 7’5 
-:a 25 

-15.25 
6.2s 
s.is 
5.75 
0.60 

12.7’. 
7.75 

SPhCIF 

-Yld .lxJ 
5.60 

-75.50 
-07.56 

ll.tiG 
1 1, . la0 

-62 .“O 
1L .60 

-44 .LO 
-i .UO 

4. .6C 
lb .bO 

-23.60 
15.60 
14.50 
-L .56 
11.60 

-36.60 
1: .60 
14 .uo 
5c .(iG 
-; .CG 
1L: .5G 

-LiJ .!JC 
-L.UO 

2.w 
11 .LO 

6.50 
-tJ .5G 

1 .5,0 
-1L .OO 
-14 .!a 

-3 .lJO 
21.d 
-9.60 
AL .UO 

G .lJli 
26.50 
SC.UO 
3L.60 
3c .50 

-i)7.50 
rcl.>G 
Ii.60 
6:.C 5 

-74.25 
-19 .GO 

25 .blJ 
-1: .50 

30.50 
-37.50 
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UC’ .d 

1 !.S 
; ‘55 
I !,b 
157 
15L 
1” 
1:; 
Il.1 
IL. 
1 L1: 
1184 
IL> 
1bL 
lL7 
1tlL 
1 L’J 
1 IL 
17). 
17, 
173 
1 .14 
17! 
17: 
177 
171 
177 
ICC 
11: 1 
1c; 
1c2 
16s 
IC’; 
1IL 
l57 
IGL 
lL? 
1 ‘jL 
1 ‘I 1 
1Y; 
1’13 
1’14 
i95 
1’) L 
i 97 
19L 
1 7 ‘r 

;L’1 
261 
;I;; 
ic3 
264 

br,: tr5 

. VLLC7L 
JlL.EC7:: 
1 IJPlt79 
15 J&h79 
;i:41479 
;!‘;4td79 
C’,ILkIY 
111ik7Y 
illF’67L 
.‘,ILI~79 
C’Il:;klu 
lll:Lti7Y 
liJtl&h 79 
;SIGh 73 
L lld’h 79 
1 I>.\Ph 7’j 
15;Pk73 
;‘2I.Pc’79 
;9t3c:79 
ktillkY7Y 
13fXY79 
;iIllnY7? 
i7K4Y7Y 

b!I hiDI F CIdLL~IF 

-1ll.1’1 -L .03 
l(c.L5 -3.05 
-3.50 3. b3 
-0.23 -;4 .a?3 

4.75 -2.75 
-14.30 -1 i.15 

-2.50 -5.50 
6.75 -1 .OO 

-10.75 -15.75 
20.30 6.25 
-1 .r)o 5.25 

7.75 -4 .DO 
-2 *DO I’. 75 

3 .oo 5.56 
-5.25 -b.lJO 
lb.25 2.25 

5.75 5.55 
-2 .DO L.00 

6.50 5.03 
-1k.30 -4.50 

2U .jO 7.N 
Cl.00 -4.i5 
4.00 -1.25 

-lO.SO -4.OG 
I?.50 1 .2’5 
-Y.25 4.75 

-13.25 -; .03 
-0.50 -1 moo 
-9.25 -2.00 

2.15 Cl. 03 
-4.25 -2*03 
17.75 4.00 
-3.75 -D.75 
-1.75 lJ.75 

Y.25 1.5ii 
6.25 1.00 

-6.00 1.75 
7.50 -1.25 

-10.50 1G.d 
-9.00 -2.50 
-5 .zs ll.zs 

5.24 1.75 
-12.30 2 .a?5 

U.30 i , 2’5 
z .uu -1.03 
3.50 0.30 

1c .30 5.53 
2.25 6.50 

20.30 1 .oo 
-16.00 1.25 

0.75 0.15 

I%:44 TUtSbAY, SLPILIWLR 22, 1381 

-Li *u 
2u .Cl 

7.Li 
-It .li 

Lb.0 

‘I *u 
-9.5 
11.u 
2L.L 

-2u.u 
c .3 
6.5 

15 .(1 
-u .3 

-14.5 
2 9 . 0 
17.U 
31 .D 

-Lb .b 
Ll.4 

-lb .!Y 
1LI.G 
Ll .c: 

-1’) .!Y 
-L .5 

-39.5 
. .5 

-1b.b 
19 .O 
-5.5 
IL.0 

ll .ll 
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WE hf. 

t J J’J PC 7 Y 
l’GJUlt79 
17JUN79 
.‘I J’JIi7L 
(lwJL79 
CirJsLIL 
l’JJJi.79 
LZ,t#L79 
L’!,‘;;L7i) 
c’,/..ic#79 
122JG79 
:LhJG79 
;G;JG79 
lfXP79 
C’*ILP7? 
l~XF79 
L3XP79 
LO’ Cl’79 
(7iC719 
lSLC179 
ilLL179 
;cLL17Y 
L4liJV7? 
llAUV79 
lbl.bV79 
;:ItLI v79 
lZLLL7Y 
1 V1.L c73 
ibLiC79 

..lL.LC79 
,O(k L79 
CbJAI;UD 
‘LIJAltUC 
;tiJAI;C3 
L 7,‘4ld63 
t kl ri2r:o 
ICI it;:3 
lItLb(?c 
i’lf Ebr!3 
1; t:rli(;‘3 
t31;5kL’3 
lulLikl’1 
i 3tIAhLo 
:Ol.&til!D 
lbCPhC3 
13i.PkD3 
;O;,Phf!tJ 
; 7SkkC 
C,GlIAYE3 
1 lllAYb3 
1 bllAY63 

LPkUiF Cf’hL 1F 

ll.tiO t .75 
4u.30 b .15 
14.30 ‘I .Ub 
34 .oo 3 . (17 * 

-1’1.50 -I .5? 
2U.50 ‘1.15 

-2L ,510 -4.25 
-5.50 -r . .I5 

-20.30 -3G.03 
-Y.OO G.25 

6.30 -4 .w 
24 .so 7.0:, 

3.50 3 * u3 
-3.75 -6.25 

5.75 G.25 
11 .so 1.53 
-1.00 i .75 
lu .30 5.5J 

-11 .OO -5.25 
-22.30 -4.25 

2G.50 4 .03 
-35 .oo -1t .75 

-2.50 1.75 
15.30 2.25 

2.DO S.03 
-7.50 2 ..?5 
26.50 15. L5 
-lJ.50 -4.23 
-0.50 -3.15 
19.50 9.75 

-10.30 -4.50 
-29.00 -15.33 

1.30 -4 .OO 
1Y .50 1.25 
10.30 1.03 
2u.50 1.02 

-14 .bO -3.25 
-23.00 -5 .75 

u.50 -1 0 KJ 
-: moo 5.53 
-tJ.50 -2.53 

-12.25 LJ.03 
-0.25 -5.03 

-44 .BrJ -7.03 
19.50 4.53 

-10.50 -1.53 
11.50 2.00 

-13.50 -2 .:I, 
3b.75 lb. 75 

-lll.IL, -5.03 
la!.00 2.25 

25 

-2.0 
c’b.5 
23.G 
4k.C 

-iJl.!, 
41.5 

-23.6 
-5.G 

-‘ic.5 
-Y.S 
-1.0 
1id.C 

2.0 
-23.0 

11.5 
15.5 
-3.0 

2.6 
-;1.0 
-43.C 

-3 .D 
-17.0 

29.0 
LO.0 
-3.G 

-14.5 
‘1.5 

-16.5 
- c . 0 

4.: 
-;2.5 

-L.D 
.,.O 2 

2.5 
-1.0 
19.5 
-t.O 

-3t.5 
4.0 

iY.C 
-17.0 
-11.5 
-l?.!J 
-34 .I, 

3.5 
4.0 
M.0 
(3.0 

32.0 
-15.0 

t.!i 
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I ):L'.U 

DlJU? 1: 
JlJLL 75 
a?CJLL?! 
L7JUL75 
O,AK.7f 
l(AG75 
1 7 b\ t!; 7 !J 

D7:JLL75 
14:r::75 . 
2:01:75 
i!L!lLL75 

hIfLIT 

2.500 
17.C36 

-11.530 
7.LyD 
2.750 

-L;. 750 
5.250 
O.tiDD 

-1.00 
c.iso 

Ib.C1D 
-c.750 
-l,b30 

2.75Q 
3.520 

-4.000 
-C.750 
-L.530 

-i5.G30 
4.250 
5. COO 

-f.Z'IO 
-4.530 

-13.030 
3.750 

-7.125 
2.250 

l.i50 
b.Fii)O 
2.125 

-5.CUS 
-t. 750 
2C*630 
-1,7b(, 

L.WO 
-1.LSU 
-4 .flJO 
-c.375 
-0.625 
JO. 530 

-1c.250 
C’ . u 7 5 

-1.i50 
-1.530 
-c.375 
-1.250 
-4.375 

PLLI; :4 

-1.115 
L.‘liO 

- ‘, . i 5 ;i 
,.:‘J3 
>.i53 

-4.750 
4.. 5OG 

-1.625 
-5.753 

,.SN 
lb. IL5 
-;.bou 

l.Oc)J 
;.cli)l) 
6.250 

-i*t25 
-1.625 
-d.bL’j 
-1.t75 

L.-‘75 
4.1’5 

-;.I15 
-;.375 
-L* LOU 

;.ti!> 
-3.bUC 

c.253 
-1.t,75 

l.L!iJ 
;.t>75 
;.cw 

G.kJUO 
-1.k75 
-1.153 

Z."U3 
irr:00 

-,.i50 
- l.(;O:, 
-ii.750 

0.753 
-C.500 

3. bO3 
L.clOC 
u.c75 
1.675 
;.c03 
3.L53 

-;.tJ75 
1.750 
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'JAILr CIr4l~CE IN Tht: Jt:All FLI'TUhf? PF.iCL 32 
(11 ;'HtAT, CLKh, AIIU SLYt.EANS 

FULLlI*I'aC kELtASL W CXt"CK7 SALES hLPT 
lY74 10 1’IBC 14 $44 TUt5GAYI SLPlL-WLR 22, 1981 

ILLl,l:/EU) CIilCALG kCARD LF TKIIIE 

I.Ki’irJ 

56 I,JL'aT(, 
51 21 Jlh 7L 
52 27JL"t76 
53 .05JL'L76 
54 lIJLL76 
5', 11 JL'L7t 
Sb 2!JLL76 
57 OliK7b 
56 Cl A:‘576 
57 l'.hlJ;lb 
00 i!iihLS 76 
61 2 ',s 11 1 ; 7 6 
52 iJ";LP'Ic 
b3 1.5L” I6 
b4 l',jlD7C 
t!J 21 SLPlG 
66 O;L*(T 16 
51 l( I*Ll76 
GC 1lI~c.l 76 
ti5 14bLl Its 
lc, ?ll~LT76 
71 O'illLV 71, 
72 l~lllL\; IL 
73 21IfLV76 
1 'I 21 II;~ lb 
73 o'.bL:76 
1L l&c’L:76 
71 l!L~LC76 
711 2lLLL /L 
19 0. JA't77 
oL4 O'.'JA';77 
e1 l( JL‘177 
k- 2 Z’.J;‘;77 e 
33 31 JCtl77 
d4 0clLLi77 
rt5 lllLL.71 
CL LlFL!>77 
!>7 f!7fL!J77 
93 0711;177 
f!Y 1 SliCi 77 
96 :lIli977 
31 2 7tti.1 77 
7i o:,:r:;77 
Y3 1LAl i77 
34 17iFY71 
YY 2’8 il.;. 77 
96 O:lrDiY77 
97 l!Lll&Y77 
9b 1 ! IIAY 77 

tihLAf PCGKN 

-10.530 -5.. i5iJ 
0.500 -G.lLS 

-3.LOO 2.',,03 
1.250 L.530 

-1.030 c. 503 
-1.250 -0.750 

4.750 3. GO3 
-.Q.coo -1.393 
-5.125 -1.tl75 

1.000 6.153 
-2.125 -tiei 
-2. b7!i ;. 975 
-2.uoo :. 600 
-3.L3f.l -0.750 
-E. 750 -4.753 
-t .500 -4.500 
-4.;50 -;.L50 
-2.230 -4.503 
-5.750 -2.250 
-2.250 -c.:u3 

3.500 C.503 
-2.530 -6.503 

1.530 -;.5w 
cs. 530 ;.6,30 

-4.uoo -1.750 
?.bOO L.753 
C.OOO -l.UOO 

-3.5,30 -ai. 
6.500 Cl.153 

-::,uoo -1.500 
-2.530 -1.003 
-2.250 -1.003 
-6.530 (I.500 
-0.230 -1.500 

3.7so ' '<IJO L.r 
-3.530 -1.750 

3.2SO L.!JO3 
-4.000 -,.l;w 

3.CbO 6.253 
C.600 -tJ.:00 
0.530 b.500 
l.LSO b. 500 
0.500 :.750 
1.530 :.503 
2.530 -1.i5c 

-3.250 -6.750 
-0.750 L.500 

1.000 l.bOU 
-Q, so0 -Z.5GO 

5UY 

Au.L5 
-7.co 
13 .A!5 
LO .uo 
12.50 

-14.c)o 
lb .OO 

-1tl.75 
4.50 

It: .OO 
II .50 

5.60 
9.50 

-tJ.oo 
-10 .UO 
-12.50 
-1, .uo 

-3.50 
-11 .Dri 

ii4 .>c 
14 .bO 

2.UO 
di .vo 

1 2 .LS 
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APPENDIX 4 

(097510) 

CALCULATION OF WEIGHTS AND LAGS 
FOR SPECTRAL ANALYSIS 

The triangular (Bartlett) lag window was used in this 

analysis with 19 lags. The weights for this lag scheme 

were calculated using the following formula: 

Where: M = 19 the number of lags 
fi = lag frequency = iL 

L m 0, . . . . 19 
M = 129 = ; 
N = 250 = number of observations 

The bandwidth for this scheme is 1.5n - = .496. .5M 
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