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PREFACE 

This study is concerned with estimating the value of improved crop 

forecast information resulting from the use of an assumed satellite

based crop information system. Alternative forecast accuracy levels, 

timeliness levels, and supply-demand scenarios are evaluated as to their 

effect on the value of the improved information. The National Agricult

ural Policy Simulator (POLYSIM) model is used in the analysis which 

includes the use of a consumer and producer surplus model. The results 

are not limited to a satellite-based system. Any system that will im

proved the current forecasts as assumed in this study will also generate 

the estimated information values. 
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Division of the FAS for their continued encouragement, suggestions, and 
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study, my appreciation. 

The author wishes to express his sincere appreciation and thanks to 

his major adviser, Dr. Daryll E. Ray, for his guidance, support, and 

timely assistance throughout this study. Appreciation is also expressed 
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CHAPTER I 

INTRODUCTION 

Background 

In agriculture, estimates of crop acreage and yield, leading to 

forecasts of production, are essential for efficient planning ~n all 

phases and segments of agricultural production, processing, and dis

tribution. Timely and accurate forecasts permit more precise planning 

for greater efficiency in the transportation and process~ng of cOIDIDod

ities and help identify potential shortages while there is still time 

to hedge against them. From the viewpoint of the producer, more time

ly and accurate forecasts of foreign crop production and the resulting 

improved accuracy of export forecasts (and, therefore, total demand 

and price expectations) permit more profitable decision making with 

regard to production and marketing strategies. Reliable estimates of 

crop acreage, yield, and production provide information necessary to 

coordinate the input supply levels and farm level demand for inputs. 

In 1972, the USSR purchased large quantities of grain before the 

American public and Government were aware of the actual magnitude of 

the purchases. These purchases sent the commodity prices dramatically 

upward. Even recognizing that USSR imports of such quantities repre

sented a major policy shift, if more accurate and timely information 

about the USSR crop production shortfall had been available to the 

1 



2 

public, commodity traders and producers may not have been caught so 

unaware. 

Estimates of the accuracy of the current U.S. Department of 

Agriculture (USDA) system wheat forecasts indicate that the perform-

ance of the USDA forecasts varies by country, by the time during the 

growing season that a forecast was made, and by the source of the 

forecast (64). Overall, the forecasts made just before harvest ranged 

from plus or minus 26 percent in 9 out of 10 years (74 percent accura-

cy level) for Australia to plus or minus 69 percent 1n 9 out of 10 

years (31/90 accuracy) for Brazil and the USSR. Only the afterharvest 

estimate for Australia surpassed the 90/90 accuracy goal of the Large 

Area Crop Inventory Experiment (LACIE) 1 . The best USDA forecast pr1or 

to the crop's midseason was only plus or minus 56 percent in 9 out of 

10 years. The forecast accurac1es for crops other than wheat have not 

been evaluated 1n such detail. Under the assumptions, that the 

production forecasts for other crops are similar to those for wheat, 

there 1s substantial room for improvement 1n the foreign crop 

production forecasts. 

The USSR wheat purchases strongly emphasized the need for more 

accurate and timely information about foreign crop forecasts. In 

1974 the USDA began pursuing the possibility of improving foreign 

crop production (and, therefore, foreign demand) estimates through the 

1The Large Area Crop Inventory Experiment was a joint project 
using the Landsat satellite to estimate wheat production and involved 
the U.S. Departments of Agriculture and Commerce and the National 
Aeronautics and Space Administration (NASA). The projects goal was to 
estimate Wheat production at-harvest within 10 percent of the true 
value in 9 out of 10 years (90/90). 
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use of satellite-derived data (e.g. the LACIE project). This technol

ogy gives promise of a substantial improvement in foreign crop estima-

tion. Not only will the crop forecast be improved by use of the 

satellite data, but the use of the satellite data brings continuity of 

information to the Department 1 s estimation program. The politics of 

the season need not affect data availability to the Government. Use 

of the satellite data also brings more objective information due to 

the digital nature of the data. The dissemination of this information 

to the American public in a comprehensive form and in a timely manner 

needs substantial improvement. 

Programs to provide information for both public and governmental 

decisionmakers are a significant component of many Government agen

c~es. Questions concerning how much information to provide, who bene

fits frcm the information, and the value of the information underlie 

decisions involving the support and management of such programs. 

Even· before the launch of the first Earth Resources Technology 

Satellite (ERTS), now called Landsat, ~n 1972, questions had been 

asked regarding the benefits to be obtained by using satellite data. 

Research projects, such as the LAC IE, have developed some analytical 

tools capable of being used for crop condition assessment and early 

warning of crop production potentials. With the incorporation of 

these tools into an operational role within the U.S. Department of 

Agriculture, the value of the inform at ion provided by a satellite

based information system, again, has become important. 

Issues involving the value of information systems have received 

attention ~n the past. Several studies have been conducted to 

estimate the value of information provided by a satellite-based system 
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(1, 2, 5, 6, 22, 23, 57). Each study has had some shortcoming 1n 

terms of model specifications, implementation errors, lack of real 

world applicability, etc. (Figure 1). By comparison the present study 

uses the POLYSIM model Which contains real world constraints, is a 

positivistic model, and analyses seven crops on an annual basis us1ng 

a recursive simulation technique. The value of information 1s calcu-

lated for alternative crop export forecast accuracy levels along with 

alternative timeliness assumptions for the information and alternative 

supplydemand scenarios. The current interest in the estimates of the 

value of information appears related to the increasing emphasis on 

program evaluation in the Government, led by the Office of Management 

and Budget. Estimates of the value of information are one of the 

building blocks for effective management and planning decisions . 

. 
Additionally, to aid government policymakers in their decisions on 

future multimillion dollar satellite-based crop information systems, 

the value of the improvement in crop information, as it relates to the 

U.S. economy 1n general, and to consumers, producers, and traders in 

particular, needs to be estimated. 

Objectives 

The objective of this study is to measure the value of improved 

estimates of supply and demand quantities for feed grains,cotton, soy-

beans, and Wheat . Primary emphasis is on improved estimates of for-

eign demand for U.S. commodities given alternative beginning stock and 

domestic production levels in the U.S. More specific objectives are: 
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1) Develop a model to measure the results of more timely and 

accurate supply and foreign demand estimates. 

2) Develop alternative beginning stock, farm program, and re-

serve management scenar1os to evaluate improvements in forecasts of 

supply and demand. 

3) Evaluate the model results g1ven alternative accuracy levels, 

alternative timeliness criteria, and alternative weight ings of 

consumer and producer surpluses. 

4) Evaluate the use of consumer and producer surplus 1n measur-

1ng information values. 

Hypothesis of the Study 

Inaccurate information leads to market distortions (i.e., 

resources (commodities, capital, labor) are used for tasks that would 

not have been undertaken or would have been undertaken at a different 

level if more timely, accurate information had been available for use 

in planning). The larger the inaccuracies, the larger the dis tor-

tions. More accurate estimates of foreign crop production would lead 

to fewer or smaller market distortions and, therefore, more efficient 

use of resources. The hypothesis is that these market distortions can 

be evaluated to provide estimates of the potential value of the 1m-

proved crop production forecasts. The study does not use satellite 

data directly. Certain assumptions made and methods of investigation 

relate the study to a satellite information system. Under alternative 

assumptions the value of information estimate can relate to any method 

of improved information. 
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Organization of the Study 

Chapter II contains a rev1ew of the literature cover1ng the con

cepts of consumer and producer surplus, uses of the concepts, the 

value of information, and information theory. 

Chapter Ill introduces the study model along with relevant as

sumptions and the scenarios, levels of export forecast accuracy and 

the surplus and current year price weightings that are used. 

Chapter IV discusses the agricultural sector simulation model 

that 1s used and its limitations. The specifics of the consumer-

producer surplus subroutines are described along with the evaluation 

of accuracy levels measurement methods. The additional subroutines 

are described as is the flow and operation of the model. 

Chapter V presents the results of the model for the alternative 

accuracy levels, price weights, surplus weights and supply-demand 

scenar1os evaluated. Comparisons are made between assumptions regard-

ing the availability of the satellite-based information. Appendix A 

contains the results for the selected variables discussed for each 

situation. 

Chapter ·VI contains an evaluation of the value of information

given the alternative situations previously described in Chapter V. 

Chapter VII presents additional analyses of deterministic model 

results under four forecast accuracy assumptions and compares the 

results obtained under alternative types of satellite-based 

information improvements (i.e., all crops, wheat and corn only, and 

wheat only). 
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Finally, Chapter VIII presents the summary, conclusions, 

limitations and use of the results. Appendix A contains the results 

for selected variables for the nine simulations used in this study. 

Appendix B contains the yield and export data used in the analyses for 

each simulation. Appendix C contains the levels of livestock 

production obtained from the nine simulations. Appendix D contains 

the listings for the subroutines added to the computer model used. 

Appendix E contains a summary of the statistical tests performed. 



CHAPTER II 

REVIEW OF LITERATURE 

Two General Schools of Thought 

There 1.s no concensus among economists about an approach, nor 

• does a literature search reveal an integrated theory or general meth

odology to use in the quantification of benefits derived from informa

tion. This absence of a universal methodology is highlighted by some 

polarization of economists towards two different schools of thought 

concerning appropriate methodology. These may be characterize? as the 

global modeling school versus the pragmatic user-oriented school. 

The Global Modeling Approach 

Those proposing a global modeling approach to value information 

generally develop a simulation or econometric model that estimates the 

benefits of information for the relevant sector of the economy. With

in this approach, one important methodology, based on consumer surplus 

measurements of information value, was first proposed by Hayami 

-Peterson (20), and was developed 1.n more detail by Arrow (3), 

Freebairn (17), Watkins ( 65), and the substantial work of ECON, Inc. 

(1, 2, 5, 22, 23, 52, 53). All of these studies estimate the net 

social benefits of information utilizing producer and consumer surplus 

concepts of welfare economics. This approach requires the traditional 

assumptions of perfect competition, lack of externalities, perfect 

9 
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mobility, constant marginal utility of money, and the other assump-

tions behind the concept of a global welfare function. Such studies 

generally assume "homogeneous information", i.e., that all decision-

makers have access to and base decisions upon a specified information 

source. In cases where the realism of the assumptions is question-

able, the method may break down (7~ 16, 21, 30, 47, 58). 

A second global modeling methodology estimates the value of in-

formation through the use of decision analysis or decision theory 

(36). The decision theory approach estimates the impact of informa-

tion on the decision process and then places a value on the informa-

tion m terms of its bene fits to the decision maker, generally in 

terms of 1ncome. Dillon has prepared an excellent rev1ew of the use 

of decision theory 1n agriculture (13). Many studies of this type are 

' firm or micro-oriented; they deal with the value of information to a 

particular firm rather than to society as a whole. However, such 

methods can also be used to estimate the aggregate value of informa-

tion (6). 

The Pragmatic User-oriented Approach 

The second major school of thought regarding methodology for 

valuing information is more pragmatic and generally emphasizes the 

study of specific user groups. The Panel on Methodology for Statisti-

cal Priorities proposed this approach in their study of the estimation 

of benefits for data packages and programs (43, pp. 18-20). This 

general methodology was followed in 1974 to identify the scienti fie 

value and relevance of Landsat-type data (9). 
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Such studies usually begin with identification of the users of an 

information system and their specific needs for information. Subse-

quent steps often involve identifying appropriate improvements or 

changes in the system and estimating the value accruing to users. A 

key empirical work utilizing the user-oriented approach is provided by 

Moulton (41), in a feasibility study measuring benefits of the Calif-

ornia Federal-State Market News Service. Chapter 3 of the Moulton 

report concerning theoretical concepts and application is a particu-

larly useful explanation of the approach. While the useroriented 

approach often leads to the quantification of the value of in forma-

tion, it also recognizes that benefits for some user groups are 

particularly difficult to assess. 

The more pragmatic methods tend to be structural rather than sub-

' stantive. That is, while they utilize a systematic sequence of steps, 

they generally involve no specific formula that guarantees the answer 

to be true or reproducible. Such an approach attempts to develop 

procedures to insure that a systematic and creative process is fol-

lowed in identifying the value of information. Each different infor-

mat ion system involves different kinds of value issues; following a 

systematic step by step procedure assures that no aspects of the 

question are overlooked. 

The Concept of Economic Surplus 

While there is a need to estimate the value of information sys-

tems, this lack of a proven and general methodology limits success 1.n 

meeting this need. No generally accepted integrated theory or general 

methodological framework exists for placing a value on information. 
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The lack of a general methodological framework occurs because a 

well defined market system for information does not exist. Thus, 

there 1s no established "price" for public information systems. 

Information is not a physical good and, therefore, lacks the concret

eness that provides a basis for valuing many i terns. Also , many in for

mation systems do not have an observable impact, even in secondary 

data. Finally, many types of information possess characteristics of a 

public good, and the private value may be substantially different from 

the social value. One suggested approach to such a valuation is the 

concept of economic surplus; i.e. , consumer and producer surplus. 

Currie, Murphy, and Schmitz present an excellent discussion of the 

concept of economic surplus and its uses (10). 

Consumer Surplus 

The concept of consumer surplus dates back to Dupuit (15) who, in 

1844, claimed that a buyer may rece1ve a surplus from a transaction. 

He defined this surplus as the difference between the sacrifice which 

the purchaser would be willing to make in order to get it and the 

purchase price he has to pay in exchange. The concept was popularized 

by Marshall (37). 

To illustrate the concept, assume a demand schedule as shown in 

Table I and Figure 2. If the price of X is $5 per unit, the buyer 

will purchase 1 unit. Now if the price falls to $4.50 per unit, the 

buyer purchases 2 units. The consumer/buyer was willing to pay $5 for 

the first unit and $4.50 to get the second unit, but he had to pay 

only $4.50 for each unit. Thus, the consumer had a gain of $.50 which 

is considered the surplus. This surplus, then, can be measured by the 



TABLE I 

DEMAND SCHEDULE 

Price of X Quantity Demanded 

$5.00 I unit 1 
4.50 I unit 2 
4.00 I unit 3 
3.50 I unit 4 
3.00 I unit 5 
2.50 I unit 6 

6.50 

6.00 

5.50 Supply 

5.00 

4.50 

4.00 
PRICE 
OF X 3.50 

($/UNIT) 
3.00 

2.50 

Demand 
2.00 

1.50 

1.00 

0.50 

0 
5 6 8 9 10 

QllANTlTY OF X 

Figure 2. Demand and Supply Curves for 
Commodity X 

unit 
units 
units 
units 
units 
units· 
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area below the demand curve and above the price line, area "a" in 

Figure 2. With a continuous, linear demand curve, this area 1.s a 

triangular area beneath the demand curve and above the price line. 

Producer Surplus 

Marshall (37) also introduced the concept of producer surplus to 

formalize the notion that a seller as well as a buyer may rece1.ve some 

sort of surplus from a transaction. When he makes a sale, an 

individual generally receives something which has a greater direct or 

indirect utility to him than the utility of the thing he gives up. To 

this extent he rece1.ves a surplus. The traditional measure of 

producer surplus is the area above the product supply curve and below 

the price 1 ine . 

To illustrate the concept, assume a supply schedule as shown in 

Table II and depicted in Figure 2, and recall that the supply schedule 

represents the marginal cost of producing an additional unit of X in a 

pure competition framework. Then, if the price of X was $2.50 per 

unit, the producer could just produce one unit of X. Now if the price 

X r1.ses to $3 per unit, the producer can produce 2 units of X, the 

first unit cost $2.50 to produce and the second unit cost $3 to 

produce for a total cost of $5.50. If the producer receives a total 

of $6 for the 2 units, in effect, he rece1.ves a surplus of $0.50, 

which is equal to the area below the price line and above the supply 

curve, area "b" in Figure 2. Again, assuming infinitely small units 
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and a continuous, linear supply curve, the producer surplus area ~s a 

triangular area. 

TABLE II 

SUPPLY SCHEDULE FOR COMMODITY X 

Price Quantity 

$/Unit Units 

2.50 1 
3.00 2 
3.50 3 
4.00 4 
4.50 5 
5.00 6 

Uses of the Concept of Economic Surplus 

Implicit m most of the studies which attempt to identify and 

measure the welfare effects of resource mi salloc at ion ~ s the 

traditional belief that the competitive equilibrium represents an 

optimum. The concept of economic surplus isn't necessary for defining 

an optimum. However, it has been useful for measuring the welfare 

effects of deviations from a perceived optimum. 

Technological Innovation 

Economic surplus has been used to evaluate the economic effects 

of public and private investments. The basic type of model is given 
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1n Figure 3. Assume that pr~or to some technological innovation, 

equilibrium price and quantity are P 0 and Q0 , respectively, given 

supply curve, S 
0 

and demand curve As discussed above, the 

consumer surplus is equal to area D and producer surplus is area B 

plus area C. 

Further assume that following the development of the new 

technology, production costs are lowered and, thereby, the supply 

curve shifts to s1 . Now consumer 

and producer surplus ~s equal to 

surplus is equal to areas C+D+E+F 

areas A+B+G. The net social or 

econom1c surplus 1s areas A+E+F+G, s1nce the change 1n producer's 

surplus 1s areas A+G-C, while the gain in consumer's surplus is areas 

C+E+F. 

Input Limitation 

Wallace (63) analyzed the effects of output restrictions through 

controlling the input of a particular factor of production (for ex-

ample, through acreage control). In Figure 4, the effect of such a 

program is to shift the marginal cost or supply curve from s0 to s1 as 

a result of the less efficient use of other inputs with the limited 

input. The net loss is measured by areas D+E+F+G. Of this loss, 

areas F and G are associated with the reduced output and areas D and E 

are attributed to the inefficient use of other resources with the 

limited input. 
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PRICE P0 

$/UNIT pl 

0 

QUANTITY 

Figure 3. Effect of a Technological Innovation 
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pl 

PRICE PO 

$/UNIT 

0 

QUANTITY 

Figure 4. Effect of an Input Limitation 
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This framework of analysis was used by Johnson (27) to estimate 

the net social cost of the U.S. tobacco programs. He extended the 

analysis to take into account the strong monopoly position which the 

U.S. holds in the world market for flue-cured tobacco. The monopoly 

structure resulted in a gain which he used to offset the losses from 

the output restriction and from the less efficient use of other 

factors with the limited acreage. 

Hushak (25) analyzed the effects of the corn diversion program 

from 1961 to 1966. A three-sector (corn, other crops, and the rest of 

the economy) supply-demand model was developed to incorporate substi-

tution 1n production and consumption between corn and other crops. 

Hushak used observed data as the restricted market equilibrium and 

estimated the free market equilibrium from parameters derived 1n 

' previous studies. He then computed the net welfare costs and 1ncome 

transfers using these two equilibrium points. In general, he deter-

mined that net welfare costs were small but that income transfers from 

consumers to producers were substantial. 

International Trade 

Most countries engage 1n some form of international trade. The 

commonly held presumption is that 1n some sense a country gains from 

trading with other countries. Economists have long wanted to measure 

this gain. In 1960, Johnson (26) provided a demonstration of the 

potential of econom1c surplus in the formulation of trade policies.· 

Other recent studies have been conducted to evaluate the social costs 

of trade barriers (11, 12, 35). 
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Price Stability 

Another application of the concept of economic surplus has been 

m the area of price instability. In 1944, Waugh (66) used consumer 

surplus to demonstrate that consumers may benefit from price stability 

generated by fluctuating shifts in supply. A number of years later, 

Oi (42) showed that producers may benefit from pn.ce instability 

generated by fluctuating shifts m the demand curve. In 1969 and 

1970, Massell (38) argued that the payment of compensation would mean 

that both producers and consumers would prefer price stability, no 

matter whether supply or demand shifts cause the instability. 

An important conceptual advancement was Turnovsky's (62) analysis 

of economic surplus gains from price stabilization in an environment 

of price uncertainty, rather than price variability. Just, (28) has 

recently added several dimensions to the supply function (e.g., the 

stochastic variation of actual production about planned production and 

the partial adjustment of productive resources to random price 

variation). The results of Just's analysis confirm Massell's 

conclusions that the source of the instability 1s a crucial 

determinant in evaluating the winners and losers from stabilization 

efforts. 

Investments 

The concept of econom1c surplus has been used to evaluate the 

societal effects of public and private investments. The basic type of 

model was presented in Figure 3. This model is representative of the 

one used by Peterson (46) to evaluate the effects of poultry research. 

Griliches (18) assumed a perfectly elastic supply curve in order to 
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estimate the rate of return on the investment in hybrid corn research. 

In 1970, Schmitz and Seckler (54) used the basic framework (Figure 3) 

to compute the rate of return on the investment in the development of 

a labor-saving technological innovation - the mechanical tomato 

harvester. Several other studies have evaluated rates of return on 

investments (4, 14, 34, 55). 

Chayat (8) used the concepts of consumer and producer surplus to 

evaluate the impact of giving bargaining power to the farmer. The 

study indicated that some social gain could be realized through 

stability m egg production and marketing and that the gains to 

society would occur at the same time that producers gained in income. 

The study implied that the potential gains to society from g1v1ng the 

egg industry bargaining power were not large in the short run but 

could be substantial in the longer run. 

Value of Information 

A complete and annotated bibliography on information value has 

been prepared by Lawrence (32 and 33). This bibliography covers major 

aspects of information value including (a) the use and value of 

information in organizations, (b) decision making under uncertainity, 

(c) the economics of lack of perfect knowledge, (d) information and 

Government policy, and (e) entropy and related measures of the amount 

of information. Those interested in conducting research relating to 

the value of information should study the Lawrence bibliography . 

thoroughly. 

In addition, Miller (39 and 40) conducted a thorough rev1ew of 

literature m his preparation of a project prospectus concerning the 
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value of information and an evaluation of the Large Area Crop 

Inventory Experiment (LACIE). 

Information Theory 

Information theory is closely akin to decision analysis or 

decision theory. However, information theory may be distinguished by 

its view of information as an "economic good", often with appropriate 

demand and supply relationships. In contrast, decision theory 

emphasizes the manner in Which information is used by decision makers. 

Information theory provides additional understanding of the possible 

benefits of information and the distribution of such benefits. A 

brief rev1ew of information theory is contained 1n the work of 

Riemenschneider (51). 

The Riemenschneider paper contains some useful insights for 

understanding the value of information. The paper develops the 

concept of the supply and demand for information and discusses the 

characteristics of information as an economic good. It relates the 

level of competition to the availability of private information and 

sketches the means by which large firms often bene fit the most from 

information (51, page 18). The paper emphasizes that public informa

tion systems have important structural impacts on industries and 

impacts on income distributions, as well as impacts on economic 

efficiency. 

Riemenschneider (51, pp. 23-24) lists five justifications for 

Government information systems. First, the current 1ncome distribu-

tion may be so undesirable that the redistributional side effects of 

an information system may alone provide a rationale for Government 
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reporting. Secondly, accurate information can enhance competition 1n 

a given market. Thirdly, an improved information system might be 

needed to prevent further concentration in an industry and its subse

quent detrimental effects on competition and consumer prices. Fourth, 

inasmuch as the Government remains an objective reporter, information 

serves a useful function in the resolution of disputes about the value 

of certain commodities. Fifth, and finally, the need for information 

to conduct public programs also justifies its collection by Government. 

While a public information system can have substantial impacts on 

the structural characteristics of a market, concentrated markets also 

have implications for the nature and role of information. In concen-

trated markets, participants often devote substantial quantities of 

resources to private information collection activities in order to 

maintain an "information edge" on competitors. Because of costs and 

scale economies 1n information gathering, larger firms are often more 

successful in this activity. Such a market structure leads to the 

concept of "differential information" (19, page 13). This concept 

suggests that the participants 1n highly concentrated industries 

possess varying levels of information at any point in time--in such a 

situation, those originally possessing the poorest information benefit 

the most from a new public information system. Furthermore, they 

benefit at the expense of the firms who originally had the better 

information. 

Information and Price Variation 

A relationship exists between the concepts of uncertainty, price 

variability, and information that may provide a basis for understanding 
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information value 1n certain situations. Smyth (59) has considered 

this relationship directly in his article on public price forecast and 

pr1ce variation. A recent article by Bullock (7) also investigates 

the linkage between forecasts and price variability. This article 1s 

particularly interesting in its conclusion that all forecast errors do 

not generate social costs and that the size of the error is often 

unrelated to the size of the social cost--a conclusion that suggests 

that some improvements 1n information quality may not have a value to 

society. Paul, Heifner, and Mann (45) discuss informational serv1ces 

as one of the possible options available for stabilizing agricultural 

prices. 

These studies all suggest . that one likely impact of public 

information systems is price stabilization. To the extent that this 

relationship can be empirically estimated, it may be the key to 

estimating information value 1n terms of the value of .the resulting 

price stability. Considerable attention has already been paid to the 

linkage between price stability and economic surplus. 

The earlier studies of price stabilization indicate that the 

desirability of stabilization from the U.S. viewpoint depended largely 

on the source of the instability, whether generated internally or 

abroad (31). Just (29) used a two-country model (US and rest of 

World) with distortions and general demand and supply functions to 

analyze the implications of international price stabilizaton. The 

degree of nonlinearity of the excess demand function 1n the free trade

exporting country, as well as the distortions, were found to be 

crucial in determining who gains from stabilization. With a high 

degree of nonlinearity, producers in both countries, as well as the 
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exporting country as a whole, lose from stabilization, whereas 

consumers 1n both countries and the importing country ga1n. 

contrary to results obtained with linearity. 

This 1s 

Other studies include the implications of stabilizing consumption 

and production, the impacts of trade restrictions on price stability, 

and implications of commodity storage under uncertainty ( 24, 50, 56, 

60' 61). 



CHAPTER III 

CONCEPTUAL DEVELOPMENT 

Introduction 

The estimation of the value of improved foreign crop production 

forecasts as they relate to the U.S economy, the agricultural sector 

and to producers and consumers requires the use of a model that in-

eludes the imperfections in the economic system. .An economic surplus 

routine can be added to estimate the impact of improved information. 

The approach taken to value information is to evaluate consumer 

' and producer surpluses resulting from varying levels of U.S. exports 

under alternative assumptions of forecast accuracy, timeliness and 

supply-demand situations. The primary impact of the improved infor-

mat ion is in the potential adjustment by producers 1n crop acreages 

and yields. These production adjustments result from the disclosure 

of for·eign crop demands in a timely manner and the resulting effect on 

the producer's price expectations. Accuracy levels of the foreign 

crop demand forecasts are simulated by the use of a final export 

demand, drawn at random from a normal distribution about a baseline 

value, and a preliminary export demand drawn at random from a normal 

distribution with a mean of the final value. 

Domestic Production 

As previously mentioned, one of the earliest studies to measure 
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the value of information was conducted by Hayami and Peterson in 1972 

(20). In the study, they developed a theoretical framework for 

estimating the social returns to government expenditures on public 

information services and applied that framework to the information 

reported by the Statistical Reporting Service of the USDA (now the 

part of Economics, Statistics, and Cooperatives Service of the USDA). 

They measured the social returns of reducing the sampling error of 

crop and livestock statistics reported by USDA. 

Following Hayami and Peterson's discussion, if rational profit 

and utility maximizing behavior by producers, consumers, and marketing 

firms is assumed, a net decrease in social welfare could be expected 

from a sampling error in the statistical reporting of the production 

or the stocks of commodities. This erroneous information causes 

. 
producers to make erroneous production decisions and distorts their 

optimal marketing strategy. Thus, an improvement 1n the accuracy of 

information provided would reduce the social cost of misinformation, 

which can be interpreted as an increase in the net social welfare. 

Hayami and Peterson developed two models for estimating the 

social returns to the improvements in information: (a) an inventory 

adjustment model and (b) a production adjustment model. The inventory 

adjustment model applied to situations where production could not be 

altered significantly 1n response to output predictions, but where 

there 1S an opportunity for inventory holders to adjust stocks. A 

good example occurs 1n the food and feed gra1ns sector of the 

agricultural industry. Once crops are planted, it 1S difficult and 

usually not profitable for producers to significantly expand or 

contract the output. 
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For products of this type, the social cost of misreporting future 

production, through such errors as acreage or yield estimates, ar1ses 

because of distortions m the optimum consumption patterns of the 

products. Because products of this type are realized during a 

relatively short period of time within the year, their consUmption 

patterns depend very much on the inventory policy of marketing firms. 

For example, the expectation of an abnormally small crop 1n the 

forthcoming production period and a higher price can be expected to 

result 1n a decreased rate of inventory depletion during the remainder 

of the current period. This, 1n turn, results in increased prices and 

a decreased rate of consumption during the current period. 

This increased price and decreased rate of consumption reflects a 

negative benefit to consumers. On the other hand, producers gain from 

• 
higher prices and lose from a smaller quantity. However, whether 

producers ga1n or lose overall depends on the slope (elasticity) of 

the demand curve . 

Assume the supply and demand curves, s0 and D, respectively, as 

shown in Figure 5. Note the supply curve is perfectly inelastic which 

represents the situation as described above. The market equilibrium 

points are P 0 for price and Q0 for quantity. Given this situation, 

the area of consumer surplus 1s indicated by areas C+D+G and the area 

of producer surplus is indicated as areas A+B+E+F. 

Now suppose that the reporting serv1ce erroneously estimates the 

supply to be sl rather than the actual so. Assuming that consumers. 

and producers perceive the new estimate of supply as being correct, 

the new market equilibrium conditions are price, P 1, and quantity, Q1 _ 

With the anticipated larger supply, inventory holders 1ncrease the 
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Figure 5. The Hayami-Peterson Model 
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rate of inventory depletion during the current period until pr1ce has 

fallen to P 1 . Note that the consumer surplus 1s now equal to areas 

B+C+D+F+G+I and that producer surplus is areas A+E+H. Consumers have 

gained areas B+F+I while producers have lost areas B+F but gained area 

H. At the end of the current period, the actual supply s0 is real

ized. Since inventories were depleted by the amount (Q0Q2), the 

market equilibrium price will be P2 and quantity, Q2 • The area of 

consumer surplus is area D and the area of producer surplus is areas 

A+B+C. The consumer surplus has decreased by areas C+G and the 

producer surplus has decreased by areas E+F while increasing by area C 

over those surpluses that would have existed if no reporting error had 

occurred. 

The result of the reporting error 1n period 1 1s equal to an 

increase of area F for consumer surplus and a decrease of 2 times area 

F for producer surplus. Society's surplus has decreased by area F due 

to the error in reporting which occurred in period 1. Hayami and 

Peterson argue that improved information will decrease this loss and 

this decrease, then, is the value of the improved information. 

The most severe limitation of the model is the lack of a positive 

production adjustment capability by crop producers over the longer run 

(i.e. What is the value of more accurate information in terms of next 

year's production levels?). The model does not take into account the 

interactions among the various commodities involved. The model does 

not allow within year adjustments to crop inventories and, therefore, 

does not capture the dynamic within year adjustments to changing 

forecasts information. No storage cost function is used to offset the 

benefits of shifts 1n inventory holdings. Finally, international 
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trade 1s not considered as a part of the model. 

Foreign Production 

The situation described above represents the result of erroneous 

information concerning domestic crop production levels. The pr1mary 

value of a satellite-based crop condition assessment. capability will 

be the ability to improve estimates of foreign crop production pros

pects. The result of erroneous information on foreign crop production 

will affect the supply-demand situation through errors in expected 

export demand. Thus, one would have a situation as depicted in Figure 

6. 

In Figure 6 we have an upward sloping supply curve which l.S 

appropriate for longer term production situations for food and 

feedgrains. Assume that the original expected demand curve for 

commodity X is D0 . Further, assume that prices respond to any change 

1n this expected demand as reported by the information reporting 

service and that any announcement of expected demand changes are made 

early enough so that producers can adjust their output along their 

supply schedules 1n response to changes in their price expectations. 

Also, assume that once crops are planted it is not profitable, and 

frequently impossible, for producers to significantly expand or 

contract the output. With supply curve, S, and demand curve, D0 , the 

equilibrium price and quantity are P0 and Q0 , respectively. 

Now suppose that the information service erroneously reports that. 

export demand will 1ncrease, thereby, resulting 1n a new expected 

demand curve, D1 • Producers faced with their supply curve and this 

new demand curve expect the price of the commodity to be P 1 and, 
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Figure 6. Effect of a Shift in the Foreign Demand 
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correspondingly, ~ncrease their production to quantity, Q1 . Now when 

this quantity, Q1 , is actually realized, consumers are willing to pay 

a price of P 1 1 , according to the correct demand schedule, D0 . 
I 

Note that consumer surplus increases by areas A, B, B and C and 

that producer surplus decreases by areas A and B plus the variable 

costs of producing the quantity between Q1 1 and Q1 that are not 
I 

covered by gross returns, areas B , C, and D. Total surplus decreases 

by an area equal to area D. If one considers ·the supply curve as the 

cost of resources g~ven up to produce the commodity and the demand 

curve as the value of the product produced as viewed by society, then 

for quantity, Q1 , the resource cost is greater than the value of the 

commodity perceived by consumers. This is the case for all quantities 

greater than Q0 . The area of this resource cost greater than product 

value is equal to area D in Figure 6. 

For the next production period, producers perce~ve price, P1 1 , as 

the expected pr~ce and plan production accordingly at quantity, q1 1 

However, a misallocation of resources occurs aga~n s~nce consumers 
I 

value the product at pr~ce, P2 , and the resources cost producers P1 • 

From a consumer surplus viewpoint consumers lose areas E+F while 

producers gain area E and lose area B. Thus, the net loss to society 
I 

~s areas F+B which equals the area bounded by Q 1 and Q0 between P 1 1 

' 

Note that the above adjustment process is similar to the cobweb 

model. It ~s important to note that the stability conditions of the· 

supply and demand curves become important in this situation. With the 

cobweb model, convergence to equilibrium occurs only if the supply 

curve is steeper (less elastic) than the demand curve at least within 
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the area of any erroneous demand and the equilibrium point. As Hayami 

and Peterson (20, p. 124) point out, if the slope of the demand curve 

is steeper than that of the supply curve, information provided by a 

reporting service results in a net loss to society. 

Information Value 

At this point, it 1s important to distinguish between the cost of 

erroneous information and the value of additional information. The 

Hayami-Peterson approach measures the costs of erroneous information 

resulting in inefficient resource utilization. The value of informa-

tion results from the use of the · new information 1n the decision 

making process. If the additional information allows the producer to 

expand (reduce) planned production to take advantage of expected in

creases (decreases) in product prices, then the value of that informa

tion should be the increased revenue obtained from that production 

response less the added costs. From the consumer viewpoint, informa

tion as value if it allows better use of resources, (e.g., better 

timing of purchases to take full advantage of anticipated price 

changes). For inventory holders, the value of information results 

from better purchase and sales timing with relation to price changes. 

Substantial work has been done by ECON, Inc. to provide estimates 

of the value of the satellite based information (1, 2, 5, 6, 22, 23). 

The latest model is the integrated model which uses a decision theo

retic (optimal control theory) approach to maximize the value of the· 

consumption of wheat ( 2). The model assumed a linear demand with the 
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distribution effects modeled bimonthly and with optimizing entrepre-

neurial behavior in the choice of inventories, plantings, and exports. 

· The model was used for six crops. 

The control theory approach involves the division of variables 

into a state vector and a control vector. The state vector contains 

·four elements, the mean estimate of crop inventories and production of 

the exporter and the mean estimate of crop inventories and production 

of the importer. Consumption and intended production plantings in the 

exporting country, consumption and intended production in the import-

ing country, and the quantity exported are included as the control 

vector. 

In the final model, the variable values 1.n the state vector 

respond to changes in the control vector. For given variable values 

. 
in the state vector, the decision rules governing the values of the 

control vector are assumed to be optional. The optimization assump-

tion is defined such that the decision rules maximize the economic 

value of current and future consumption patterns discounted to the 

present. Economic value is measured as the area under the demand 

curve from zero to the amount consumed. 

Criticisms of the ECON, Inc. distribution model (1) generally 

apply to the integrated model (16 ,47). Primary criticisms are the 

lack of real world constraints, lack of storage costs, the optional 

decision rule tends to overstate actual benefits, and the biannual 

forecast assumption is too restrictive. 

Under the assumption that satellite-based information will be 

available in a timely enough manner to allow some supply response by 
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produc.ers (and, implicitly, that producers find the new information 

credible), the measure of the value of the information will be the 

difference between consumer and producer surplus when the 

satellite-based information is available and the surpluses when the 

information 1s not available to producers and consumers. In this 

study, foreign production levels are used to influence domestic 

production and consumption decisions through their effect on commodity 

prices. 

For producers, higher than normal foreign production levels mean 

lower expected export demand and the resulting lower commodity price._ 

Producers may try to contract portions of their production at .the 

current baseline or futures price, whichever is higher, or producers 

would reduce production 1n response to the lower expected pr1ce. 

Producer surplus, 1n this situation, 1s the weighted average of 

producer surplus using the ending price and quantity and the price and 

quantity resulting fran the preliminary export forecast. 

On the other hand, lower than normal foreign production levels 

lead to higher expected prices. In addition to their supply response, 

some producers may contract their crop at the higher future price. 

Again, producers surplus is a weighted average of that surplus using 

the preliminary pr1ce and quantity and using the final price and 

quantity. 

Foreign production levels also affect levels of consumption. 

Higher than normal production levels would result in consumers buying. 

commodities at the lower expected futures price. If all consumers 

believe the forecast of higher production levels, all consumers would 

purchase at this lower price. Some level of nonbelief in the accuracy 
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of such a forecast means that fewer than all consumers would purchase 

at the lower price • The consumer surplus value would then be a 

weighted value of the surplus using the preliminary price and quantity 

and the surplus using the final price and quantity. 

For the situation where foreign production· is forecast to be 

lower than normal, consumers would contract as much as possible at the 

lower baseline or futures price 1n order to postpone paying the 

expected higher pr1ces. 

known, the consumer will 

However, once actual production levels are 

pay the final price. Consumer surplus is 

aga1n a weighted average of the surplus resulting from the preliminary 

pr1ce and quantity and the surplus resulting from the final price and 

quantity. 

Accuracy Levels 

A question of the value of the satellite-based information g1ven 

various accuracies of the new system 1s an important one. For low 

accuracies of crop production forecasts relative to the actual 

production levels, one would expect lower values of the new in for-

mat ion. Conversely, for high accuracy levels, one would expect high 

values of information. With alternative levels of accurac1es and the 

associated value of information, investment decisions can be made 

regarding future satellite-based systems on a "cost/benefit" basis. 

For this study, three accuracy levels will be evaluated using the 

stochastic simulator. Additional deterministic simulations will be 

run with additional alternative accuracy levels. The accuracies to be 

evaluated with the stochastic simulator are plus or m1nus 10 percent 

error, plus or m1nus 25 percent error, and plus or m1nus 50 percent 
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error. An error larger than these levels is allowed only 1n one out 

of one hundred years (e.g. an error of greater than 10 percent 1s 

allowed in 1 year out of 100 years). The error is measured by the 

forecast value relative to the actual or final value. The 1ncorpo-

ration of these accuracy levels into the simulation model will be 

detailed 1n the next chapter. 

Timeliness 

The timeliness of the satellite-base crop production forecast has 

a bearing on the amount of production response that would occur with 

such an information system. In the production of crops, once the crop 

is in the ground, little can be done to significantly increase the 

crop output and the individual farmer has little incentive to destroy 

a crop to decrease the expected output. Thus, to be of most value to 

producers, the crop forecast needs to be available prior to planting 

of a particular crop. It is not expected that all producers will 

believe the new information from the satellite-based system. Thus, 

not all producers will base their production decisions on the futures 

price resulting from the new crop forecast. 

The timeliness criteria is entered into the simulation model 

through the use of weights for the previous year's price and the 

estimated futures price. The weighting factors are used to determine 

the amount of importance the estimated price will have in the 

producer's price expectations. The more timely the crop forecast, 

then more producers will base their production decisions on the 

estimated price. This situation is represented by a 0. 90 weight on 
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the price simulated using the crop forecast and a 0.10 weight on the 

previous year's final price. 

If the crop forecast comes at a time wen producers have made 

most of their production decisions, fewer producers will be willing or 

able to alter those decisions based on the newer information. To 

represent this situation, a 0. 25 weighting factor 1s used for the 

price resulting from the crop forecast and a 0. 75 factor for the 

previous year's final price. 

These two weighting schemes are selected to represent a broad 

range of timeliness possibilities. The higher weight on the estimated 

current year price represents the situation when the information is 

available long enough before planting to allow all producers to use 

the information in their decision making process. Even then not all 

producers will believe the new information. Thus, the o.go'weight is 

used to account for the nonbelievability even though the information 

1s available 1n a timely manner. The 0.25 estimated current year 

pr1ce weight 1s selected to represent a level of information time

liness sufficient to allow some producers to use the information 1n 

their decision-making process. Some level of nonbelievability 1s 

still inherent in the weight. Actual timing relative to crop planting 

date 1s not specified. 

In the model, then, these expected pr1ces, resulting from the 

weighting of the price estimated using the crop forecast and the price 

from the previus year, are used· to compute the current year's producer· 

supply response. The value of information calculated from the 

situation then may be interpreted as values resulting from timeliness 

plus believability with the difference closely approximating values 
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for timeliness assuming the level of believability ~s the same 

regardless of the timing. 

Surplus Weighting 

The alternative potentials for forward contracting of crop sales 

by producers and contracting of crop purchases by consumers 1.s evalu

ated through the use of weighting factors applied to the consumer and 

producer surpluses estimated using the crop forecasts. The use of 

these weights assume that under certain circumstances some producers 

will or must choose to sell all or part of the crop on contract at an 

existing price (or may "hedge" his position through use of the futures 

market). If this situation occurs then the appropriate surplus values 

resulting from the crop forecast simulation needs to be accounted for. 

A similar situation occurs with consumers, who may alter 

purchasing patterns depending on their price expectations. 

It is felt that these producers and consumers are not large 1.n 

numbers. Assuming that no more than 10 percent of the crop producers 

take advantage of the forward contracting or futures price hedging, a 

weight of 0.10 l.S used for the preliminary producers surplus measure-

ment. Also, assuming that, with fewer consumers than producers, 

relatively more sonsumers take advantage of contracting or futures 

price hedging, a weight of 0.20 is used for the preliminary consumer 

surplus measurement. These values,therefore, assume that 10 percent 

of the 'producers and 20 percent of the consumers take advantage of· 

contracting or hedging. As an alternative set of preliminary surplus 

weights, a conservative approach is taken by using 0.05 and 0.10 for 

the preliminary producer and consumer surplus weights, respectively. 
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Scenarios Evaluated 

The value of satellite-based information is evaluated over 

. several scenarios. They include: 1) three alternative accuracy 

levels; 2) two alternative current year (futures) price weighting 

(timeliness levels); 3) two alternative surplus weights; and 4) three 

alternative supply-demand situations. Figure 7 details these 

alternative simulations. 

The alternative accuracy levels evaluated are .:!:_ 10 percent, +25 

percent, and .:!:_50 percent. These represent the allowable errors in the 

forecast export levels versus the final export levels as discussed in 

the previous sections. The simulation model 1s run for 300 iterations 

with each of these accuracy levels assumed. 

Accuracy Level HIGH 
(90/99) 

MIDDLE 
(75/99) 

/~ I "" Current Year 
Price Weight 

Surplus 
Weight 

Supply-Demand 
Scenario 

HIGH LOW 
(90/10) (25/75) 

1\ 
LARGE 

(10/20) 

I 
SMALL 

(05/10) 

TIGHT 
EXCESS 
FLUCTUATING 

HIGH 
(90/10) 

Figure 7. Alternative Simulations 

LOW 
(25/75) 

LOW 
(50/99) 

l 
HIGH 

(90/10) 
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The 10 percent and 25 percent forecast error simulations also are 

evaluated over 2 alternative price weights for the estimation of the 

producer's price expectation. One situation involves the use of the 

0. 9 and 0.1 price weights (referred to as a 90/10 price weight) for 

the futures price and previous year's pr1ce, respectively. The second 

situation assumes a 0.25/0.75 price weighting scheme (referred to as a 

25/75 pr1ce weight). As discussed above, these pr1ce weight 

alternatives are viewed as a timeliness criteria. Again, these 

simulations are replicated 300 times. 

The 10 percent forecast error situation also includes two 

surplus weighting schemes. In one situation the preliminary producer 

surplus values are weighted at 0.10 and the preliminary consumer 

surplus values at 0.20; 1n the other situation, these preliminary 

. 
weighting factors will be halved. Each simulation is replicated 300 

times. 

The three alternative supply-demand scenar1os evaluated are: 1) 

excess supply of crops, 2) tight supply of crops, and 3) fluctuating 

yields and exports of crops resulting in alternating excess and tight 

supply situation. The tight supply scenario could be the result of 

demand increasing faster than supply, supply decreasing faster than 

demand, or a falling supply and constant demand. As carryover rela-

tive to demand becomes smaller, one expects the value of information 

to increase relative to an excess supply situation. The excess supply 

situation would result from supply increasing faster than demand, 

demand decreasing faster than supply, or falling demand and a constant 

supply. The value of information resulting from fluctuating yields 

and exports indicates a wider range of yield and export possibilities 
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and ~s more representative of the real world where cycles ~n produc-

tion are apparent. 

These situations are predetermined by selecting the alternative 

yield and final ex port values for each crop. The excess supply 

(increasing ending inventory, decreasing prices) scenar10 ~s repre-

sented by the i·ncrease of crop yields above and the decrease of the 

crop exports below the POLYSIM baseline level (Table III). The 

reverse ~s true for the tight supply (decreasing ending inventory, 

increasing price) scenario. Two alternative fluctuating supply-demand 

scenar~os were developed. One starts with higher exports and lower 

yields than the POLYSIM baseline for the first year (tight supply), 

lower exports and higher yields for the next two years (excess 

supply), and back to higher exports and lower yields (tight supply) 

. 
for the final two years. The other scenar~o starts with excess 

supply, goes to a tight supply situation, and returns to an excess 

supply situation. After preliminary analysis of deterministic 

simulations the latter scenario was selected for use in the stochastic 

simulator. Each of these scenarios are replicated 300 times. 

Assumptions 

The estimation of the net social benefits of in format ion 

utilizing producer and consumer surplus concepts of welfare economics 

require the traditional assumptions of perfect competition, lack of 

externalities, perfect mobility and a constant marginal utility of 
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money. Other specific assumptions made 1.n the previous discussion 

includes: 

1) Rational profit and utility maximizing behavior by 

producers, consumer, and marketing firms; 

2) Consumers and producers perce1.ve the new information as being 

correct and base their decisions on that new information; 

3) Prices respond to the new information on crop supply and 

demand and 

4) Demand and supply curves are linear and all shifts result 

from changes in intercept, not slope. 



TABLE III 

BASELINE MODIFICATIONS TO OBTAIN THE TIGHT, EXCESS, AND FLUCTUATING 
CROP SUPPLY-DEMAND SCENARIOS 

Scenario Year Year Year Year Year 

1 2 3 4 5 

Tight: 

Yields -3.0% -3.5% -4.0% -4.5% -4.5% 

Exports +10.0% +12.0% +14.0% +16.0% +18.0% 

Excess: 

Yields +3. 0% +3.5% +4. 0% +4.5% +4.5% 

Exports -10.0% -12.0% -14.0% -16.0% -18.0% 

Fluctuating: 

Yields +3.0% -3.5% -4.0% +4.5% +4.5% 

Exports -12.0% +12.0% +14.0% -16.0% -18.0% 
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CHAPTER IV 

THE SIMULATION MODEL 

Changes in the demand for U.S. exports and supplies of 

commodities translate into U.S. price impacts and changes 1n the 

temporal allocation of its grain inventories. More accurate and 

timely information on the U.S. production and export levels can lower 

the "opportunity losses" to the U.S. as we have seen in Chapter III. 

Quantification of impacts on the U.S. economy requ1res a model that 

captures existing imperfections in the U.S. economic system. For this 

reason the POLYSIM model LS used 1n this study. It will • still be 

necessary to make assumptions concerning the relationships about how 

information is used in the decision making processes, including the 

strategies employed to reduce risk, and the slippage in the analytical 

process of transferring improved foreign crop information to forecasts 

of export demand and prices. · 

The next section briefly describes the POLYSIM model, its data 

requirements, assumptions, and limitations. Following that 1s a 

description of the use of POLYSIM, within the surplus concept, 

additional POLYSIM subroutines, and operation of the model. 

POLYSIM: A National Agricultural 
Policy Simulator 

The agricultural policy simulator (POLYSIM) was initially devel-

oped at Oklahoma State University in 1972 and has since been expanded 
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and refined for use by the U.S. Department of Agriculture. The model 

makes full use of forecasted data as a reference baseline (Table 

XLIII, Appendix A). Included are the five-year baseline projections 

of commodity supplies, prices, and use made by Economics, Statistics, 

and Cooperatives Service (ESCS) economists. These projections contain 

explicit assumptions concern1ng the rates of change in population, per 

capita incomes, consumer preferences, export demand, technology, and 

other supply and demand . shifters. A specific set of Government farm 

programs is also assumed. 

Commodity supply and demand elasticities represent an important 

part of POLYSIM. The driving forces in the model are the initial and 

subsequent changes 1n commodity prices resulting from changes 1n 

policy conditions. The effect of yield and export levels different 

• 
from those in the baseline conditions can also be investigated. The 

magnitude of the impacts is determined by direct and cross supply and 

demand elasticities. 

Commodities included m the model include corn, gra1n sorghum, 

oats, barley, wheat, soybeans, cotton, cattle and calves, hogs, sheep 

and lambs, chickens, turkeys, eggs, and milk. The model provides 

estimates of acreage, yield, production, variable expenses, total 

supply, price commercial domestic demand, exports, carryover, cash 

receipts, and Government payments for each of the crops. Estimates of 

production, market price, and cash receipts for the seven livestock 

categories. 

Estimates for the var1ous commodity variables are summed and 

added to exogenous data for commodities not included in the model to 

develop aggregate estimates of production expenses, Government 
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payments, gross income, and realized net income. POLYSIM also 

provides data on grain reserves, including commercial and 

Government-held stocks. Descriptions of the model operation are 

available (44, 48, 49). 

Limitations 

POLYSIM is not a tool for all problems. Analyses of inter-

national stock reserve schemes are hindered due to the fact that the 

world grain market is exogenous to the system. As with econometric 

projection models, users must anticipate and build 1n structural 

changes in supply and demand parameters. The model does not provide 

estimates of changes in the organizational makeup of agriculture, in 

land values, or in liability and asset variables found in national 

' 
balance sheets of agriculture. However, output from the model could 

be input into other models designed to make these estimates. Price 

variations within the year cannot be analyzed because the prices in 

POLYSIM are season averages "for crops and calendar year averages for 

livestock. The model cannot extend beyond the baseline. 

Surplus Subroutine Development 

Consumer Surplus 

The consumer surplus resulting from in format ion concerning 

expected supply or demand levels, given the assumptions of linear 

curves and parallel shifts in the curves, can be measured by one-half 

the product of the squared equilibrium quantities and the inverse of 

the slope of the demand curve. For the case of no satellite 

information for crop 1 (shown. in Figure 8a), the consumer surplus 
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resulting from correct information is areas C+D for curves S and n1 • 

This area can be measured as follows: 

2 
est. = 1/2 (nt. Q t') Q t' = 1/2 nt. Q t' 1- 10101 101 

where CSti is the consumer surplus for time period t crop 1, resulting 

from supply curve, S, and demand curve, n1, n . is the 1nverse of the t1 

absolute value of the slope of the demand curve for period t, crop 1 

where slope is change in price divided by change 1n quantity, and Q . 
Ot1 

is the equilibrium quantity for period t, crop i given supply curve, 

S, and demand curve, n0 • 

Similarly for the case with satellite information available consumer 

surplus is areas C+D 1n Figure 8b or: 

CS'ti = 1/ 2 nti Q'lti2 

where Q' lti is the equilibrium quantity for period t, crop 1 supply 

curve, S, and demand curve, n1 . 

The cl:lange, in consumer surplus resulting from the satellite-based 

information is then: 

esc . = 
t1 

CS I • -
tl csti 

1/2 Q' lti 
2 -1/2 nti Qoti 

2 = nti 

1/2 (Q' lti 
2 - 2) = n . 

t1 Qoti 

where cscti is the change in consumer surplus for time period t f 0 r 

crop i resulting from the new information. 

The effect over time periods for crop i is a summation of the change 

1n consumer surplus for each time period: 

5 

csci = ~ cscti 

t=l 



and the total change 1n consumer surplus for all crops 1s: 

esc = 

7 

i = 1 

esc. 
1 
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Total consumer surplus resulting from both the preliminary 

estimate of foreig~ crpp. production and the final estimate of 

production is a weighted average of the surplus resulting from the 

preliminary price and quantities and the surplus resulting from the 

final _pr:ices and . quantities. The weights are varied as discussed in 

Chapter III. 

Producer Surplus 

The change in producer surplus resulting from satellite-based 

information, given the assumptions of linear curves and parallel 

shifts in th~ curv:es, can be measured similarly to the change m 

consumer surplus with the exception of using the inverse of the slope 

of the supply curve. However, an eas1er technique is available. 

Producer, surplus can be measuredc as the gross receipts, price times 

quantity, minus variable costs Which is represented by the area under 

the supply curve. 

Therefore, producer surplus (areas A+B+E 1n Figure Sa) 1s: 

where = producer surplus for time period t, ith crop, 

11 · b d · f · P · · d for t1"me t, 1· th no sate 1te- ase 1n ormat1on, lti = pr1ce rece1ve 

crop, Qoti = quantity for time t, ith crop, and VCti = variable costs 

of production for time t, crop 1. 
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For the case of satellite-based information (Figure 8b), the pro-

ducer surplus (areas A+B) is : 

PSI .:: pI t. Q I . - vc I . 
ti 1 l. 1tl. _t1 

where each symbol is an defined above, except that the new demand 

curve is used to determine equilibrium conditions. 

The chaJ!ge itt producer surplus resulting from satellite-based 

information is measured as: 

Suqnn,ing _ across time periods results 1.n the total change 1.n 

producer surplus resulting from the satellite-based information for 

the ith crop: 

5 

CPSi = L::: 
t = 1 

CPS . tl. 

Summing _ _across. ~crops will give the total change m producer 

surplus for each time period: 

7 

i = 1 

7 

CPS . 
tl. 

= -}~ (PSI ti - PSti) 

i = 1 

The total producer surplus resulting from both the preliminary 

estimate and the final estimate is a weighted average of the surpluses 

resulting from each situation. These weights may be varied for the 

preliminary and final values (see Chapter III). 
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Areas of Measurement 

Since the commodity demand curve is the sum of the domestic and 

export· demand c·u-rves, the· resulting consumer surplus is also a sum of 

the consumer surplus obtained from the domestic demand curve and the 

consumer surplus resulting from the export demand curve. However, 

S1nce the objective of this study 1s to evaluate the effects of 

improved information on U.S. consumers, only the consumer surplus 

changes resulting from the domestic demand portion of the commodity 

demand needs to be considered. 

The production of a commodity 1s utilized m both the domestic 

and export markets and, therefore, the producer surplus aspect of this 

study encompasses both these markets. It is assumed that the expected 

price resulting from the new information is weighted with ,the prior 

years price to determine current year acreage, yield, and production 

costs. 

Net Domestic Surplus 

The economic surplus from the use of information 1s the sum of 

the consumer surplus measured using the domestic demand curve and the 

producer surplus. 

For the case of no satellite information we have: 

NDS . = DCS . + PS . 
t1 t1 t1 

where NDSti is the net domestic surplus time t, crop i, DCSti is t he 

consumer surplus measured as above using the domestic demand curve 

parameters only and PSti is the producer surplus described above. 
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For the situation of satellite-based in format ion a similar 

equation results: 

I I 

NDS . = DCS t" + PS .. tl. . l. . tl. 

The value of the satellite-based information is the difference 1.n 

the economic surpluses resulting with and without the use of 

satellite-based in form at ion. 
I 

VOl . = NDS t" tl. l. - NDS . 
tl. 

where VOiti l.S the value of information for time t and crop l. and 

NDS . 
tl. 

and NDSti are as defined above. 

This value of information parameter l.S summed across the 5 time 

periods and/or the 7 crops to estimate the value by crop, the value by 

time period, or the value for all crops in all time periods. 

Use of POLYSIM Within the Concept 

The effects of information concerning the supply or demand of a 

particular connnodity will be demonstrated through the use of yields 

and exports as stochastic variables. By varying yields and exports, 

randan shoc_ks to the U.S. agricultural economy represent the range of 

possibilities for a satellite-based information system. 

In order to estimate the value of information on foreign crop 

production, the export variable within POLYSIM will be used. U.S. 

exports represent the link to foreign crop production estimates. 

Further study is required to determine the precise relationship 

between foreign crop production and U.S. crop exports or foreign crop · 

production forecast errors. 
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Accuracy Levels of Information 

In order to represent var1ous accuracy levels of the satellite-

based information, two random draws of crop export values will be made 

for each year of the model. The first random draw will use the 

POLYSIM baseline value as the mean and a standard deviation of the 

detrended data us1ng recent historical export data 1n a normal 

distribution (equation 1). This draw will be the final export value. 

More explictly: 

Final 
Crop Export 

Baseline 
= Crop Export 

Crop Standard 
+ Deviation x 

Random Standard 
Normal Deviation (1) 

Crop exports and yields are correlated based on historical data. 

A preliminary (forecast) export value is drawn which uses the 

final export value as the mean and a calculated standard deviation 1n 

a normal distribution as shown in equation (2). 

Preliminary Final Calculated Std. 
Export = Crop Export + Deviation x 

Random Standard 
Normal Deviation (2) 

This preliminary export value 1s used to determine producer 

response to satellite-based information by allowing the simulation 

model to use this export value to determine total crop demand and, 

therefore, prices. These new prices are then used to adjust th.e prior 

year pr1ces, which POLYSIM uses to make production responses. 

Consumer and producer surpluses are calculated using this supply and 

demand information. Again the crop exports are correlated based on 

historical crop forecast data. 

The standard deviation used rn equation 2 above 1s computed to 

represent various accuracy levels of the preliminary satellite-based 

information. Assuming a normally distributed error function, an 

accuracy level of plus or minus 15 percent nine out of ten years can 
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be represented as shown in Figure 9. Ninety percent of the area 

(+1.645 standard deviations, S) under the normal curve is between plus 

or m1nus 15 percent of the final export value. Therefore,. 

S = (.15X/1.645) (3) 

where S is the standard deviation required to support the accuracy 

goal, X is the final export value, and 1.645 is the factor in the 

normal curve that equates to 90 percent of the area being within 

+1.645 S of the mean. This standard deviation then, will, be 

different depending upon the accuracy goal being simulated. 

The standard deviation representing an accuracy goal of plus or 

minus 10 percent for 99 years out of 100 years will be: 

S = (.10 X/3.719) (4) 

This standard deviation 1s then used 1n equation (2) to determine 

the crop forecast value. 

The final export_ value is used to compute final demands and all 

other endogenous POLYSIM variables plus the final surplus values. 

Random crop yields are calculated similar to the final exports 

and ar~ used along with .. the, final export value to determine the 

resulting equilibrium conditions. 

Additional POLYSIM Subroutines 

Four subroutines were added to the general POLYSIM model along 

with minor changes in other subroutines and the main calling program 

in order to estimate the value of information. The listings for these· 

subroutines are in Appendix D. One subroutine, NUPREX was added to 

calculate the new weighted crop prices based on current and previous 

year's prices. NUPREX also puts final yields and exports in place to 
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be used for the final rtm through the model. 

Subroutine RESET copies the results from the satellite-based 

information pass into a second matrix, reinitializes the output 

matrix, and aids the final yields and exports to be used for the "no 

information" pass through POLYSIM. 

Subroutine SURPLS calculates both producer and consumer 

surpluses. The subroutine weights together the surpluses calculated 

using the preliminary export information and the final export value in 

the "with information" case. SURPLS calculates the surpluses for the 

"no information" case and then calculates the value of information as 

the difference between· the "with information" surpluses and the 

"without information" surpluses. 

Subroutine RITSUR prints out the values for domestic and foreign 

export consumer surpluses, producer surplus, and net domestic surplus 

for each of the seven crqps and a total for all seven crops for each 

year simulated. RITSUR also prints the preliminary and final export 

values used in the calculations. 

Minor_ changes _and _additions. were required 111 subroutines CROPQ, 

INT 2 and YAEXCN. Finally, the mam calling program was modified to 

reflect the necessary iterations and loops to calculate value of 

information. These_ subroutines are also listed ~n Appendix D. The 

mal.n program flow is discussed in the next section. 

Operation of the Model 

Figure 10 shows the flow of the POLYSIM model to accommodate this 

value of information study. The simulator begins by reading the base

line data and user poli~y changes. The correlated random yields and 
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preliminary and final export values are drawn. The model begins si.mu

lating for the first year by calculating livestock production and 

prices. Production levels are calculated for cattle and calves, hogs, 

sheep and lambs, chickens, turkeys, eggs, and milk. The ·production 

calculations are based on the product 1 s price in the previous year, 

the percentage difference between the previous year's baseline and the 

simulated corn prices, and the differences in prices of competing pro

ducts times the appropriate direct and cross supply elasticities. The 

production information is used to estimate feed demand for the crops. 

The next step is to use this production information and the import and 

export demand to compute the amounts of livestock products available 

for domestic consumption. The. last step in this part of the model is 

to calculate the change in livestock products availability. By uSI.ng 

farm direct and cross price flexibilities, the current year's price 

for each of the livestock products can be estimated. 

The next series of blocks determines crop supplies, production 

costs, demands, and prices. If the user desires, calculations will 

determine the adjusted target prices and allotted acreages of the feed 

grain crops, wheat, and cotton. If the loan rate exceeds the previous 

year's calculated market price, this rate is used as the expected 

price 1.n calculating the supply response. 

The harvested acreage is determined as a deviation from the base

line acreage, based on the percentage deviation in last year's market 

price for the crop from the baseline projections times the appropriate· 

direct and cross elasticities. Yield and per acre production expenses 

are calculated in a similar manner. The total production of a crop is 
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calculated directly as the product of the harvested acreage and yield. 

Total expense equals expense per acre times harvested acreages. 

Total crop supply is then determined as the sum of calculated 

production, imports, and prev1.ous year carryover. Domestic (food, 

feed, and mill) and export demands depend on the percentage change 1.n 

prices and the appropriate elasticities. The amount of feed demand 1.s 

a function of crop and livestock prices. In the value of information 

framework preliminary export forecasts are used along with the domes-

tic demands to determine total demand. The carryover stocks are com-

puted as supplies minus demands. Crop prices are computed using price 

flexibilities and the percentage change in crop supplies and demands. 

Once the initial domestic, "export, and total demands, crop carry

over, and crop prices are determined, a Gauss-Siedel solution 

technique is employed to adjust these variables until they converge. 

Government support activities_ are also included as part of the 

Gauss-Siedel solution procedure for the feed grains and llheat. These 

support activities include increasing or decreasing var1.ous crop 

reserves to alter pr1.ces. 

Consumer and producer surpluses are calculated using the prices, 

quantities and costs calculated using the preliminary export informa

tion. At this point in the value of information schema, a set of crop 

prices l.S calculated based on the weighting of previous year's price 

and the current year's pr1.ce calculated us1.ng the preliminary export 

information. Control is then passed back to a calculation of crop 

acreage and production using the new weighted crop price or the loan 

rate, whichever is higher, and the random yields. Again, crop supply, 

demand, carryover and prices -are calculated using the Gauss-Siedel 
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solution procedure and the final export demand value drawn at random. 

Consumer and producer surplus 1s calculated using these final prices, 

quantities and costs and the values previously calculated using the 

preliminary export forecast. At this point, the consumer and producer 

surplus values represent the surpluses resulting from the use of 

satellite-based information. 

The next ·series of blocks within the model's simulation loop 

treats producer's costs, receipts, and income. Government payments 

depend on l\hich farm program is being simulated. Included are pos-

sible deficiency payments based on assumed target prices, market 

prices, and loan rates, diversion payments, storage payments, and dis-

aster payments. All such payments are simulated to determine total 

Government payments for the farm program simulated. National esti-

mates are made for total receipt; realized gross income; crop expen

ses, protein, feed, roughage, and non-feed costs for livestock; total 

production costs; realized net farm income; indices of crop and 

livestock prices; and retail meat prices. 

If all_ years of the s.~ulation are completed, the results of the 

model, assuming the availability of satellite-based information, then 

are stored on disk to allow further analysis once all iterations are 

completed; otherwise,. the add it io_nal years are calculated. The data 

arrays are reinitialized to allow calculation of the "no satellite 

information" results. Control 1s passed back to the calculation of 

livestock production, etc., using only the final yield and export 

values assuming no supply response from preliminary export forecasts. 

All POLYSIM variables are calculated including consumer and producer 
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surpluses. The value of the information is calculated as the differ-

ence between the surpluses wen the information was available and the 

surpluses when the information was not available. 

The results of the "no information" case are stored wen all 

years are simulated. This whole process can be repeated for the 

number of iterations desired. When all iterations are completed, the 

means of the iterations for each of the variables are calculated and 

output m a table format. .Additional programs analyze the iterative 

results, calculating the means, standard deviations, maximum, m1n1mum, 

coefficient of variation, number of zero observations, and the 

frequency distribution of selected variables. 



CHAPTER V 

PRESENTATION OF THE RESULTS 

In this chapter the results of the nine stochastic simulations 

are presented. Tables XXX through XLII in Appendix A present the 

results. Table XLIII presents the POLYSIM baseline vlaues used in the 

model. These results are discussed for selected variables relating 

the "with satellite-based information" case to the "no satellite-based 

information" case. The selected variables are: acreage harvested, 

acreage set aside, total supply, domestic demand, ending ye'ar inven

tory, reserve actions and levels, price, government costs, net farm 

income, and the consumer, producer, and net domestic surpluses. An 

analysis of the random yields and exports is presented in A~pendix B. 

Also in Appendix B is an evaluation of the preliminary exports drawn 

at random around the final exports. An evaluation of the effect of 

the various accuracy levels, timeliness levels, and supply-demand 

scenan.os on the livestock production l.S contained in Appendix C. 

Appendix D contains the statistical analyses of the results involved 

tests for the equality of means for the five year averages plus tests 

on individual years for the surpluses. The specifics of these 

statistical tests are presented in Appendix E. 

First, the results are presented for the "without satellite-based 

information" situation. The analysis describes the relation of these 

64 
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results with the POLYSIM baseline levels. Following this analysis is 

the discussion of the with information results for the three accuracy 

levels and the three supply-demand scenarios. Three simulations are 

presented for the high accuracy level: 1) high current year price 

weight and small surplus weight; 2) high current year price weight and 

large surplus weight; and 3) low current year price weight. The price 

weights represent the timeliness assumptions. The presentation 

includes a comparison o.f the with and without information results and 

a comparison of the alternative with information results. The high 

and low current year price weight results are presented for the middle 

accuracy situation in a similar manner. Next, the low accuracy, high 

current year price weight results are discussed. The three supply

demand scenarios each assume the high accuracy level, high current 

year price weight and large surplus weight. they are presented first, 

for the excess supply ( connnodity surplus) situation, then, for the 

tight supply (commodity shortage) situation, and, finally, for the 

fluctuating supply-demand scenario. 

Figures are used to present the data by comparing the with and 

without information results for each year simulated. Tables show the 

variability of selected variables and the results for tests for equal 

means between the with and without information result. 
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Without Satellite-Based Information 

Table XXX in Appendix A contains the averages over 300 iterations 

of the stochastic simuJ?tiop_ assuming that no satellite-based 

information was available. The six various accuracy level, price and 

surplus weight situations (described above), assum1ng the availability 

of satellite-based ~forma,tion, will be compared to these base level 

results in order to determine the changes resulting from the use of 

the ·new information. 

By. compar.isQn .to . the. beginning POLYSIM baseline scenario, crop 

acreages, production, total supply, domestic demand, ending year 

inventories, and reserves are generally below the baseline value for 

each of the five years ,for the seven crops. "d 1 Set as1. e acreage , and 

prices are above the baseline. Total government costs fluctuate 

around the baseline value. 

The. consumer surplus: values reflect deviations from the baseline. 

Most indicate that the average consumer surplus resulting from the 300 

iteration stochastic simulation is less than that calculated for the 

baseline. Producer suFpl u.s, .. ·en the other hand, was larger for the 

simulation than calculated for the baseline. The net domestic surplus 

was more likely to be less than that calculated for the baseline. 

However, exceptions occurred to these generalizations for given crops 

in given years. 

1set aside acreage is calculated to achieve a desired level of 
stocks. The amount of set aside calculated is essentially the 
simulated beginning year inventory minus the desired level of stocks 
divided by the crop yield and an assumed slippage rate. 
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High Accuracy Satellite-Based Information 

High Current Year Price Weight (More Timely) 

The results presented here apply for both the large and the small 

surplus weights with the differences occurring only in the consumer, 

producer and net domestic surpluses. Table XXXI (Appendix A) contains 

the "with information" results for the high accuracy level 90/99, high 

current year price .weight 90/10, and small surplus weights 05/10. In 

the discussion that follows these data are compared to the "without 

satellite-based information" presented above. 

Figure 11 shows the comparison of the average production (over 

the 300 iterations) for wheat, soybeans, corn, and cotton for each of 

the five years simulated, "with information" versus "without 

information" asstunptions. Since the yields were the same 1.n 'each year 

for both cases, the figure also shows relative differences 1.n acreage. 

Area harvested averaged over the five years simulated with information 

was significantly different from that without information for W:leat, 

soybeans, and corn. Production differences were significant for wheat 

and corn. 

In all five years Wheat production (acreage) "with information" 

was greater than 11 without information". Soybean production in 1979 

and 1982 was below the without information level and was above in 

1980, 1981 and 1983. Corn production was above the without 

information level m 1979, 1982 and 1983 and below in 1980 and 1981. 

Cotton production 1.n 1979 and 1983 was below the without information 

case and above in the other three years. The crop production with 

information was less variable (more stable) than resulted without the 
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improved information, as measured by the coefficient of variation 

(Table IV). 

The crop set aside acreages on the average were higher for W!.eat 

with satellite information and lower for. the other crops (Table XXXI, 

Appendix A). The change in the level of set aside was generally in an 

opposite direction from the change in the level of acres harvested. 

The average total domestic demand for the four crops show small 

differences due to the availability of satellite-based information 

(Figure 12). The variability of the domestic demand for W!.eat and 

com was smaller with information available (Table IV). Corn showed 

the largest difference of the crops. The domestic demands for l\heat 

and com were significantly different from the without information 

level (Table XXXI, Appendix A). Total supply less domestic use and 

exports leaves ending year inventories. Figure 13 shows the average 

ending year inventories for the four crops. These results are 

consistent with the differences in the crop production results 

discussed earlier. Only the five year average ending inventory for 

com was not significantly different from the no information level. 

The variability of the ending inventories for all four crops 1s 

reduced fran the without information level (Table IV). 

The average reserve levels for l\heat and corn are shown in Figure 

14. Both reserves declined throughout the five years simulated, with 

an average decline of 35 million bushels per year for l\heat and 20 

million bushels per year for corn, compared to 39 million bushels per. 

year and 23 million bushels per year, respectively, without the 

information. The ending reserve level for wheat is nearly 17 million 

bushels higher for l\heat and nearly 13 million bushels higher for corn 



TABLE IV 

COEFFICIENT OF VARIATION FOR THE FIVE YEAR AVERAGES FOR SELECTED VARIABLES BY CROP FOR THE 
WITH AND WITHOUT INFORMATION ASSUMPTIONS, BY ACCURACY LEVEL AND TIMELINESS LEVEL 

Variable 
WITHOUT WITH INFORMATION 

Crop INFORMATION 

WHEAT: Production 6.60 6.23 6.37 6.29 6.37 6.70 
Domestic Demand 2.58 1. 91 2.30 1. 94 2.30 2.06 
Ending Year Inventory 20.33 17. 61 19.34 17.88 19.34 18.52 
Price 11.89 8.44 10.60 8.49 10.51 9.25 

SOYBEANS: Production 6.18 5.84 5.80 6.16 5.85 7.14 
Domestic Demand 5.29 5. 71 5. 13 5.86 5.10 6.47 
Ending Year Inventory 37.42 34.38 34.59 38.64 35.05 47.96 
Price 10.72 10.19 10.03 10.80 10.07 12.60 

. . 
CORN: Production 4.15 3.68 3. 96 3;69 3.96 3. 77 

Domestic Demand 3.12 2.93 3.05 2.96 3.06 "3.09 
Ending Year Inventory 14.76 12.82 14.04 12.96 14.12 13.38 
Price 5.67 5.43 5.60 5.50 5.61 5.61 

COTTON: Production 11.98 8.75 10.74 9.04 10.78 10.01 
Domestic Demand 2.24 2.33 2.20 2;37 2.21 2.49 
Ending Year Inventory 26.30 18.60 23.74 19.20 23.66 21.86 
Price 15.76 10.85 13.77 11.47 13.82 12.82 

NET FARM INCOME: 7.92 7.03 7.60 7.07 7.62 7.15 
......, 
0 
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when satellite-based information was assumed. 

Also, ~n relation to the crop production and ending year 

inventories was the average crop price (Figure 15). The price 

differences between the with and without information cases are the 

opposite of the differences in ending year inventories for each crop 

in each year. If the ending year inventory with information was 

greater than the ending inventory without information, then the with 

information price level was less than the without information price. 

Also note the more stabilized prices when satellite-based information 

was available. For each crop, the price changes from one year to the 

next are more gradual. Only the cotton price, averaged over the five 

years, was not . significantly different from the base. Wheat and 

cotton price variability with information are 30 percent lower than 

the variability without information (Table IV). 

Figure 16 shows the with and without information compar~son of 

the average deficiency payments and the average total government costs 

for wheat , corn and cot ton. The lower line (either solid or dashed) 

represents the deficiency payments. The difference between total 

government costs and deficiency payments was storage costs (at 25 

cents per bushel per year) and diversion payments. For '\J:leat, both 

deficiency payments and total costs were slightly higher when 

information was available in the last four years simulated reflecting 

the lower price in those years. The five year average deficiency 

payments for weat were not significantly different. For corn, total. 

costs were slightly less with information available, but deficiency 

payments were over twice as much in the last three years. Total costs 

for cotton were smaller with information than without information for 
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the first three years, again, reflecting the price differences. Both 

corn and cotton deficiency payments were significantly different from 

the no information level. The average net farm income with information 

was $61.74 million below the no information level, not a statistically 

significant difference. The with information net farm income was less 
"' 

variable than the without information result (Table IV). 

Small Surplus Weight. The average consumer, producer, and net 

domestic surpluses for the four crops are shown in Table V. Assuming 

the POLYSIM baseline represents an equilibrium situation, the numbers 

represent differences from the POLYSIM baseline values due to the 

method of calculation in the model. Consumer surplus is a function of 

both crop pr1ce and total domestic utilization. Consumer surplus, 

when prices were low and. demand was high, was necessarily greater than 
• 

consumer surplus l\llen prices were high and demand was low. The 

results were consistent with the above statement. For example, the 

consumer surplus for soybeans in 1979, when information was assumed, 

was less than the consumer surplus when no information was assumed·. 

Looking back at the domestic demands (Figure 12) and the pr1ces 

(Figure 15), the soybean demand in 1979 with information was· less than 

the soybean demand without information and, conversely, the soybean 

price 1n 1979 with information was higher than the soybean price 

without information. Higher price and lower quantity equates to lower 

consumer surplus. Similar descriptions apply to the consumer 

surpluses for Wheat, corn, and cotton. The five year average consumer 

surplus for both wheat and corn were statistically different from the 

no information average (Table VI). Only 1980 was not significantly 

different for wheat, 1980 and 1982 for soybeans, 1981 and 1983 for 



TABLE V 

COMPARISON OF CONSUMER, PRODUCER, AND NET DONESTIC SURPLUSES FOR THE WITH AND WITHOUT .. 
INFORMATION ASSUMPTIONS, RELATIVE TO THE POLYSIM BASELINE .,LEVEL,. BY CROP AND YEAR, 

WITH THE FIVE YEAR AVERAGE, HIGH ACCURACY, HIGH CURRENT YEAR PRICE WEIGHT, 
SMALL SURPLUS WEIGHT SIMULATION 

Infonnation 
,--

Crop Surplus 1979 .1980 .1981 1982 1983 Five·Year-.. 
Level Average 

~:- WITH Consumer -16.13 -15.58 -80.74 ~131.38 -187. sa· -86.28 
Producer -57.46 -164.15 :181.96 183.64 217.42 72.28 
Net Domesti~ -73.59 -179.73 101.22 52.26 29.84 -14.00 

. 
WITHOUT Consumer 7.10 -7.43 -131.02 -258.54 -326.00 -143.1$ 

Producer -64.25 .-174. 02 249.52 379.98 395.44 157.34 
Net Domestie 

. 
-57.14 •181,44 118.51 121.44 69.44 14.16 

SOYBEANS: WITH Consumer -385.61 -472.63 -U!2. 87 ~450.66 -574.81 -413.32 
Producer 462.80 259.34 -264.38 289.15 499.15 249.21 
Net Domestic 77.19 -213,29 -447,25 -161,51 -75,66 -164.\0 

WITHOUT Consumer -232. 61· -418.88 -439.90 •395.89 -451."45 -387.74 
Producer 270.57 208.47 37.35 140.72 286.18. 188.66 
Net Domestic 37.96 -210.41 -402.54 -255.18 .. -16'51 27 -199.09 

. . 
.£.Q!Yi: WITH Consumer 152.60 147.08 . .. -409~ 88 ~425.07' -352.15 . -117.60 

Producer . i -167.97 -193.31 643.36 286.78 140.37 141.85 
Net Domestic -15.37" -46.22 233.48 ·-138.89 -211.78 -35.76 

.. 

WITHOUT Consumer -98.34 -132.24 -363.31 -322.80 -358.90 -255.12 
Producer 97.24 -61.89 413.54 115.47. 197.1:6 152.30 
Net Domestic -L10 -194.14 50,22 -207,32 -161.75 _.102.82 

COTTON: WITH Consumer -122:56 -96.28 
.,. l 

:.14.59 0.15 94.64 51.09 
Producer · . 187.01 96.93 -77.44 -171.45 -90.48 -12.29 
Net Domestic 64.45 0,65 -77.30 -8.2.81 -39.39 . -26.88 

WITHOUT Consumer .;.76.29 -37: 86 15.97 16.27 ~37.19 -23.82 
Producer 125,07 12.69 -101.06 -76.52. -11.76 -10.32 
Net Domestic 48.77 -25.17 -85.09 -60.25 -48.96 -34.14 

....... ... .... .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 0. . . . . . . ... . . . . . . . . . ' ............. 
"'-J 
00 



TABLE VI 

RESULTS OF STATISTICAL TEST FOR EQUAL MEANS, INFORMATION VERSUS NO INFORMATION 
ASSUMPTIONS, HIGH ACCURACY LEVEL, HIGH PRICE WEIGHT, SMALL SURPLUS WEIGHT 

1979 1980 1981 1982 1983 
s Year 
Average 

CONSUMER SURPLUS 
Wheat -1.18 -0.45 2.24 3.65 3.87 4.46 
Soybeans -2.27 -0.67 3. 21' -0.89 -1.83 -0.80 
Corn 5. 77 5.11 -0.86 -1.74 0.13 3.11 
Cotton -3.44 -3.49 -0.97 3.21 3.86 1.04 
1 Crops 0.40 1.53 2.48 0.61 1.13 2. 72 

PRODUCER SURPLUS 
Wheat 0.18 0.27 -1.50 -2.88 -2.60 -3.42 
Soybeans 2.77 o. 71 -3.84 2.00 2.86 1.80 
Corn -2.58 -2.41 3.65 3.67 -1.11 -0. 41. 
Cotton 2.95 3.45 1.01 -2.78 -2.10 -0.14 
7 Crops -0.19 0.03 -0.90 0.29 -0.68 -0.64 

NET DOMESTIC SURPLUS 
Wheat -0.62 0.06 -0.53 -1.70 -0.90 -1.74 
Soybeans 1.32 -0.07 -0.94 1.99 2.20 1. 78 
Corn -0.63 3.31 3.80 1.59 ·-1.07 3.46 
Cotton 1.20 1.93 0.52 -1.26 0.47 0.97 
7 Crops 0.25 1. 73 1.49 0.98 0.35 2.20 

. 

At-statistic of+ 1.28 is significant at a 20 percent level, + 1.64 is significant at a 10 percent 
level, and + 1. 96 is significant at a 5 percent level. 
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co~, 1981 for cotton and 1979, 1982 and 1983 for the seven crops 

combined. 

Producer surplus, on the other hand, results from crop prices, 

production, and variable costs of production. The direction of move

ment of the crop price appears to have a greater influence on the 

direction of the producer surplus, when comparing the with and without 

information results. For corn in 1979, the price, assuming informa

tion, was below the price without information (Figure 15) and produc

tion (Figure 11) was above. In 1979, the average producer surplus 

(Table V) for corn was lower, with in format ion, than without it. In 

1980, corn price and production were both below the without informa

tion base, and producer surplus again was below the no information 

result. Both soybeans and corn exhibit wide swings from one year to 

the next as a result of price and production shifts. Only the five 

year averages for Wheat and soybeans were statistically different from 

the no information level (Table VI). For the individual years, three 

of the five years were significantly different for v.i:leat and four of 

five years for the other three crops. None of the years for the seven 

crops were significantly different. 

Net domestic surplus (Table V) is the sum of domestic consumer 

surplus and producer surplus for each crop. Again, the numbers 

indicate average differences fran the POLYSIM baseline. As long as 

the "with information" level was above the "without information" 

level, the information has a positive value for a particular crop. 

The value of the satellite-based information does vary by crop and by 

year simulated. 
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Of the four crops, com stands out as the one which rece1.ves the 

most benefit from the satellite-based information system. The five 

year average surplus was $35.76 million below the POLYSIM baseline, 

compared to over $102 million below without information. Wheat 

appears, 1.n this case, to receive the least benefit fran the in for-

mation. In only 1980 was the net surplus greater with information 

than without information. Only the five year average net domestic 

surplus for cotton was not statistically different from the no 1.n-

·formation result (Table VI). In 1979 only the soybean net domestic 

surplus was different statistically. In 1980, corn, cotton, and the 

seven crop total were different. In 1981, corn and the seven crop 

total were different. In 1982, wheat, soybeans, and corn were 

different and in 1983 only soybeans were different. 

Large Surplus Weight. The results for the situation of high 

accuracy (90/99), high current year price weight (90/10), and larger 

surplus weights (10/20) were the same as the previous discussion for 

all variables except the three surplus values which used a different 

preliminary surplus weighting value as discussed in Chapter III (Table 

XXXII, Appendix A). 

Table VII shows the average over the 300 iterations for consumer 

surplus, producer surplus, and net d~_est·ic surplus. The same general 

pattern exists as described above ex·cept at a somewhat different level. 

None of the differences 1.n surplus values proved for the two surplus 

weighting schemes to be statistically different from each other. 

The five year average consumer surplus for wheat, corn, and the 

seven crop total was significantly different from the no information 

result (Table VIII). At least three years of the five years simulated 



TABLE VII 

COMPARISON OF CONSUMER, PRODUCER, AND NET DOMESTIC SURPLUSES FOR THE WITH AND WITHOUT 
INFORMATION ASSUMPTIONS, RELATIVE TO THE POLYSIM BASELINE LEVEL, BY CROP AND YEAR, 

WITH THE FIVE YEAR AVERAGE, HIGH ACCURACY, HIGH CURRENT YEAR PRICE WEIGHT, 
LARGE SURPLUS WEIGHT SIMULATION 

Crop Information Surplus 1979 .1980 1981 Five Year 
Level 1982 1983 Average 

: 

WHEAT: WITH Consumer -13.19 -15.90 -83.05 -135.64 -189.29 -87.41 . 
Producer -57.44 -163.13 182.57 186.88. 220.24 73.83 
Net Domestic -70.62 -179.03 99.52 51.24 30.96 -13.59 

WITHOUT Consumer 7.10 -7.43 -131.02 -258.54 ... 326.00 -143.18 
Producer -64.25 -174.02 249.52 379.98 395.44 157.34 
Net Domestic -57.14 ... 181. 44 118.51 121.44 69.44 14.16 

SOYBEANS: WITH Consumer -353.65 -451.39 -195.38 -441. 88 -543.64 -397.19 
Producer 447.90 253.59 -250.40 286.91 484.50 244.50 
Net Domestic 94.24 -197.80 -445.78 -154.97 -59.14 -152.69 

WITHOUT Consumer -232.61 -418.88 -439.90 -395.89 -451.45 -387.74 
Producer 270.57 208.47 37.35 140.72 286.18 188.66 
Net Domestic 37.96 -210.41 -402.54 -255.18 -165.27 -199.09 

CORN: WITH Consumer 139.67 142.74 -410.06 -407.81 -345.67 -176.23 
Producer -154.94 -189.93 644.09 279.48 139.16 143.57 
Net Domestic -15.27 -47.19 234.03 -128.33 -206.50 -32.65 ,. 

WITHOUT Consumer -98.34 -132.24 -363.31 -322.8U -358.90 -255.12 
Producer 97.24 -61. 89 413.54 115.47 197.16 152.30 
Net Domestic -1.10 -194.14 50,22 -207.32 -161.75 -102.82 

COTTON: WITH Consumer -114.62 .-93.25 0.31 88.89. 46.03 -14,'53. 
Producer 182.37 96.34 -76.59 -171.99 -86.03 -11.18 
Net Domestic 67.76 3 .• 09 -76.28 -83.10 -40.00 -25.71· 

WITHOUT Consumer -76.29 -37,86 15.97 16.27 -37.19 -23.82 
Producer 125.07 12,69 -101.06 -76.52 -11.76 -10,32 
Net Domestic 48.77 -25.17 -8),09 -60.25 -48.96 -34.14 

. . ........... 
I • 

. . . . . . . .......... .. ' ... ' (X) 

N 
~---··· ···---------.. -~--- .. -··-·· ·- ---------- .. ··-·--·-··· --------- - _ _. _____ ---------------------~ 



TABLE VIII 

RESULTS OF STATISTICAL'TEST FOR EQUAL MEANS, INFORMATION VERSUS NO INFORMATION 
ASSUMPTIONS, HIGH ACCURACY LEVEL, HIGH PRICE WEIGHT, LARGE SURPLUS WEIGHT 

1979 1980 1981 1982 1983 5 Year 
Average 

CONSUMER SURPLUS 
Wheat -1.05 -0.47 2.14 3.54 3.83 4.38 
Soybeans -1.91 -0.43 3.19 -0.80 -,J, 46 -0.32 
Corn 5.62 5.13 -0.87 -1.49 ,(). 25 3.24 
Cotton -2.95 -3.39 -0.98 2.99 3. 65 1.06 
7 Crops 0.87 1. 78 2.41 0.82 1.47 3.23 

PRODUCER SURPLUS 
Wheat 0.18 0.30 -1.48 -2.83 -2.56 -3.36 
Soybeans 2.62 0.64 -3.70 2.00 2.72 1.69 
Corn -5.49 -2.35 3.63 3.53 -1.13 ;_0.35 
Cotton 2.75 3.44 1.05 -2.63 -1.98 -0.06 
7 Crops -0.25 0.03 -0.75 0.29 -0.74 -0.64 

NET DOMESTIC SURPLUS 
Wheat -0.51 0.09 -0.59 -1.74 -0.88 .... 1, 73 
Soybeans 1.94 0.31 -0.93 2 .16' 2.66 2.40 
Corn -0.63. 3.36 3.90 1.87 -0.97 3.69 
Cotton 1. 47. 2.14 0.60 -1.29 0.44 1.14 
7 Crops 0. 71 1.98 1.56 1.19 0.63 2. 72 

A t-statistic of+ 1.28 is significant at a 20 percent level, + 1.64 is significant at a 10 percent 
level, and+ 1.96 is significant at a 5 percent level. co w 
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were statistically different for all four crops and the seven crop 

total. 

For the producer surplus, at least three years of the five years 

simulated were significantly different for the four crops. None of 

the seven crop totals were significantly different and only the five 

year average for wheat and soybeans were different. Only . the five 

year average net domestic . surplus for cotton was not significantly 

different. For wheat only 1982 was different with three years di f

ferent for the other three crops and two years different for the seven 

crop total. 

Low Current Year Price Weight (Less Timely) 

Under the assumption of less timely data (i.e., 0.25 current year 

price weight) producer response to satellite-based information was 

slightly less than that occurring under the same accuracy level 

assumption with the high current year price weight (Table XXXIII, 

Appendix A) • The acres harvested and production of wheat averaged 

over the five years simulated were 65.23 million acres and 2101.02 

million bushels respectively, under the low price weight compared to 

65.38 million acres and 2105.89 million bushels for the high price 

weight. Comparison of the "with information" line in Figure 17, with 

the "with information11 line in Figure 11, the crop production under 

the more timely information assumption, shows the differences between 

the two timeliness assumptions. Wheat follows closely the same . 

response exhibited by the no information assumption. The product ion 

level does not mcrease from 1979 to 1980 as occurred previously. 

Soybeans production (acres harvested) . begin above the no information 
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base under the less timely information assumption. Neither the area 

harvested nor production five year averages were statistically differ

ent fran the five year average without information. 

The variability of the production of wheat, corn, and cotton is 

higher than under the more timely information assumption but is still 

below the level exhibited by the without information result (Table 

IV). The variability of soybean production is slightly less for the 

less timely-assumption. 

The domestic demands for the four crops also follow the no 

information result very closely (Table XXX, Appendix A). Statistical 

analysis of the five year average indicates no statistical difference 

between the domestic demand with information and the domestic demand 

without information. The domestic demand for ~eat and corn are more 

variable than the more timely information result but still less 

variable than the without information results (Table IV). The 

domestic demands for soybeans and cotton are less variable than the 

more timely information results and the without information results 

due to less substitution of the crops. 

As with the other variables thus far, the ending year inventory 

approaches the no information result as the current year price weight 

approaches zero. Similarly for reserve levels, prices and total 

government costs, the with information result approaches the no 

information result as the current year price weight approaches zero. 

Net farm income, compared to the high current year price weight, was_ 

higher in 1980 and 1983. The other years are nearly the same. Ending 

year inventory for the four crops and price for wheat, corn, and 

cotton are more variable than the more timely results but less 
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variable than the without information result. 

The only variable \\hich proved to be statistically different was 

the average deficiency payment for corn which was $15.78 million with 

information and $17.99 million without information. 

Table IX shows the average consumer surplus for the five years 

simulated for the four crops. Comparison with Table VII allows a 

visual interpretation of the differences between the more timely and 

less timely information. As with other variables the less timely 

information resulted in the surplus values being closer to the no 

information result. This brought the with information up to and, 

occasionally, above the no information result. 

For wheat, the first two years ( 1979 and 1980) now are 

essentially the same while the last three years remain above the no 

information result. Consumer surplus for soybeans now has' only two 

year less than the no information base, whereas, in the more timely 

information case, only one year was above the base result. The major 

effect on corn and cotton is to move the result closer to the base 

result. None of the five year averages and only one year for \\heat, 

soybeans, corn and the seven crops total were significantly different 

from the no information result (Table X). 

Table IX shows the average producer surplus results for the less 

timely assumption. .Again, the result moves closer to the no informa

tion base. The most significant change occurs for corn and soybeans. 

The net domestic surplus results are shown in Table IX. The same 

basic changes occurred here as with the other variables. The net 

surplus moved closer to the no information result. For soybeans, the 

net surplus in 1981 was now above the base result. Only the results 
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TABLE IX 

COMPARISON OF CONSUMER, P~ODUCER, AND'NET DOMESTIC SURPLUSES FOR THE WITH AND WITHOUTl 
INFORMATION .ASSUMPTIONS, RELATIVE TO THE POLYSIM BASELINE LEVEL, BY CROP AND YEAR, . 

WITH THE FIVE YEAR AVERAGE, HIGH ACCURACY, LOW 
<. CURRENT Y~R PRICE WEIGHT SIMULATION 

Crop Information SuTtJlus 1979 .1980 1981 1982 Five Year 
Level 1983 Average 

l 

WHEAT: WITH Consumer 3.59 -9.01 -116.61 -210.52 .. 275.22 -121.56 
Produce-r -60.73 -163.61 229' 97 307.66 342.53 1'31.16 

. Net Domestic_ -57.15 '-172.62 113.36 97.13 67.31 9. 61 ! 
c -

WITHOUT Consumer 7.10 -7.43 -131.02 -258.54 •326.00 -lft3.18 
Producer -64.25 -174.02 249.52 379.98 . 395.44 1~7.3'-
Net Domesti_l= -57.14 .1.}81. 44 118.51 121 '44 69.44 J.4.16 -.. 

-~349.75 SOYBEANS: WITH Consume-r -239.20 -355.62 -32.2.46 -405.40 -426.08 
Producer 309.29 157.72 -46.87 238.90 325.71 1~6.96 
~et Domesti.c 70.10 -197.90 -369.33 -166.50 -100.31 ;.} 2.79' 

WITHOUT Consumer -232.61 -418.88· -439,90 -395.89 -451.45 -387' 74 . 
-· Producer 270.57 208.47 37.35 ... 140.72 .. 286,18 11!8. 66 

Net Domestic 37.96 -2i0.41 -402.54 -255.18 -165.27- -199. 09• 

CORN: WITH Consumer -23.12 . -11.68 . - -400.64 -325.55 -328.23 -229.84 
Producer 27.74 . -77.29 491.03 136.22 166.30 148.80 
Net Domestic 4.63 -148.98 90.39 ..;,189.33 -161.93 -81.05 

WITHOUT Consumer -98.34- -132.24 -363.31 -322,8U -358.90 -255.12 
Producer 97.24 -61.89 413,54 115.47 197.16 152.30 
Net Domestic -1.10 -194.14 50,22 -207.32 -161.75 -102.82 

COTTON: WITH Consumer -80.14 -48.48 . 17.26 46.15 -15.26 -16.09 
Producer '134.62 33.02 -96.00 -107.88 -17.32 -10.71 
Net Domestic: ., 54.47 . ' -1_5, 46 -78.74 -61.72 -32.58 . ·26.81 . 

WITHOUT Consumer -76.29. -37.86 15.97 '16,27 -37.19 -23.82 
Producer 125.07 12.69 -101.06 ' -76.52. -11.76 -10.32 
Net Domestic 48.77 -25.17 -85.09 ·-60. 25 -48.96 -34.14 

00 
00 



TABLE X 

RESULTS OF STATISTICAL TEST FOR EQUAL MEANS, INFORMATION VERSUS NO INFORMATION 
ASSUMPTIONS, HIGH ACCURACY LEVEL, LOW PRICE WEIGHT, LARGE SURPLUS WEIGHT. 

1979 1980 1981 1982 1983 

I 

CONSUMER SURPLUS 
Wheat -0.18 -0,09 0,06 1,26 1.30 
Soybeans -0.11 0.94 1.53 -0.19 0,44 
Corn 1. 74 1.22 -0.69 -0.05 0.61 
Cotton -0.-30 -0.64 0.09 1.11 0.86 
7 Crops 0.96 1.18 1.03 0.76 1.28 

PRODUCER SURPLUS 
Wheat 0.09 0.28 -0.41 -0.95 -0.71 
Soybeans 0.57 -0.74 -1.00 1.30 0.54 
Corn -1.46 -0.31 1. 20 0.44 -0.55 
Cotton 0.46 0.80 0.20 -0.77 -0.12 
7 Crops -0.24 -0.32 -0.15 0.16 -0.34 

NET DOMESTIC SURPLUS 
Wheat 0.00 0.31 -0.15 -0.55 -0.05 
Soybeans 1.07 0.31 0. 71 1. 75 .1.57 
Corn 0.25 1.04 0.91 0.43 -0.00 
Cotton 0.44 0.70 0.41 -0.07 0. 71 
7 Crops 0. 78 0.82 0.89 0.96 0.95 

. 
,. 

s lear 
Average 

1.16 
,0.17 
0.02 
0.51 
0.95 

-0.95 
0.46 

-0.01 
0.09 

-0.14 

-0.57 
1.02 
0.54 
0.76 
0.85 

A t-statistic of + 1.28 is significant at a 20 percent level, + 1.64 is significant at a 10 percent -
level, and + 1.96 is significant at a 5 percent level. 00 

1.0 
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1n 1982 and 1983 for soybeans were significantly different from the no 

information result (Table X). 

Middle Accuracy Satellite-Based Information 

High Current Year Price Weight (More Timely) 

With the middle accuracy level (7 5/99) and the high current year 

price weight ( 90/ 10) the acreage harvested and production for the four 

crops are nearly the same as with the high accuracy, high price weight 

results (Table XXXIV, Appendix A). Wheat and corn production are 

lower and soybean production is higher. Cotton production is slightly 

higher. Domestic demand and ending year inventories follow the same 

pattern, not much change from the higher accuracy results. The 

variability of production domestic demand, and ending year inventory 

is greater for the middle accuracy results than for the high accuracy 

results (Table IV). The variability of soybean domestic demand and 

ending inventory is greater than the no information result. 

As compared to the without information results, the acres 

harvested, total supply, domestic demand, and ending year inventory 

results proved to be statistically different (Table XXXIV, Appendix 

A). For soybeans, only the ending year inventory was statistically 

different. Total supply and ending inventory were significantly 

different for cotton. 

Only set aside acres were different for corn. For the other 

crops set aside acres were not significantly different. 

The reserve levels for meat and corn were lower than the levels 

obtained under the high accuracy assumption. The average yearly 

action for meat was 37.34 million bushel released, compared to 35.63 
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million bushels for the high accuracy level (Table XXXII, Appendix A) 

and 39.93 million bushels for the no information result. For corn, 

the average yearly action was a 20.41 million bushel released, 

compared to 21.40 million bushels for the high accuracy level, and 

22.92 million bushels for the no information case. 

Crop prices for \\beat and corn, averaged over the five years 

simulated, were $0.01 per bushel higher than the high accuracy result, 

significantly lower than the no- information result of $3.47 per bushel 

average for wheat, and the same as the no information result for corn. 

The five year average soybean price was $7.30 per bushel, compared to 

$7.36 per bushel for the high accuracy level and $7.32 per bushel with 

no information available. The cotton price, averaged over the five 

years, was $0.59 per pound in all three instances. Wheat , corn, 

soybeans and cotton prices are more variable with the middle' accuracy 

information than with the high accuracy information (Table IV). The 

soybean price is more variable than the no information result, again, 

due to crop substitution. 

The deficiency payments for \\beat and corn were somewhat lower 

than those occurring under the high accuracy assumption, averag1.ng 

$135.81 million and $11.44 million' respectively. Total government 

costs followed the same pattern, averaging $177.98 million for wheat 

and $136.42 million for corn. The deficiency payments for cotton were 

higher in each of the five years than the high accuracy results. The 

deficiency payments for all three crops were significantly different 

fran the without information results (Table XXX, Appendix A). Net 

farm income did not appear to be significantly different from no 

information result although the variability appears significantly 
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smaller (Table IV). The five year average was $45.03 million below 

that obtained under the no information assumption of $33815.04 million 

(Table XXX, Appendix A). 

Table XI shows the consumer surplus results for the four crops 

for the middle accuracy, high current year price weight simulation, 

compared to the result obtained assum1ng no information was available. 

The five year average constuner surplus for wheat was $99.72 million 

below that computed for the POLYSIM baseline, while the average for 

the no information simulation was $143.18 million below that 

calculated for the POLYSIM baseline. This difference was statisti-

cally significant (Table XII). The cons tuner surplus for wheat was 

below the no inforamtion result for 1979 and 1980 and above for the 

remaining three years. The difference in 1980 was not statistically 

significant (Table XII). 

The consumer surplus calculated for soybeans was below that 

calculated for the no information case in all years except 1981. The 

five year averages are $388.82 million below the POLYSIM baseline with 

information and $387.74 million below the POLYSIM baseline without 

information result. The five year averages were not different 

statistically. The difference 1n 1979 and 1n 1981 the were 

significant (Table XII). 

The five year average consumer surplus for corn was $246.34 

million below the POLYSIM baseline value compared to $255.12 million 

below, assuming no information, not a statistically significant. 

difference. However, each year taken separately was significantly 

different at least at the 2 percent level except 1983 which was 

significant at the 20 percent level (Table XII). 



TABLE XI 

COMPARISON OF CONSUMER, PRODUCER, AND NET DOMESTIC SURPLUSES FOR THE WITH AND WITHOUT 
INFORMATION ASSUMPTIONS, RELATIVE TO THE POLYSIM BASELINE LEVEL, BY CROP AND YEAR, 

WITH THE FIVE YEAR AVERAGE, MIDDLE ACCURACY, HIGH 
CURRENT YEAR PRICE WEIGHT SIMULATION 

Information S 1 Crop Level urp us 

WITH 

WITHOUT 

Consumer 
Producer 
Net Domestic 

Consumer 
Producer 
Net Domestic 

SOYBEANS: WITH Consumer 
Producer 

fQ!lli: 

COTTON: 

WITH01JT 

WITH 

Net Domestic 

Consumer 
Producer 
Net Domestic 

Consumer 
Producer 
Net Dotne~tic 

WITHOUT Consumer 
Producer 

WITH 

Net Domestic 

Consumer 
Producer 
Net Domestic 

WITHOUT Consumer 
Producer 
Net Domestic 

1979 

-19.10 
-51.17 
-70.27 

7,10 
-64.25 
-57,14 

-367.72 
426.98 
59.26 

-232.61 
270.57 

37.96 

101.13 
-124.07 
. -22.95 

-98.34 
97.24 
-1.10 

-116.55 
182.36 
65.81 

-76.29 
125.07 

48.77 

.1980 

-26,63 
-154.74 
-181.38 

-7.43 
-174.02 
-181.44 

o-436.47 
170.58 

1 -265,88 

-418.88 
208.47 

-210.41 

I 87,73 
-161.89 
-74.16 

-132.24 
-61.89 

-194.14 

-95.64 
99.48 
.J. 85 

-37.86 
12,69 

-25,17 

1981 

-97.16 
202.71 
105.55 

-131.02 
249i52 
118.51 

-179.01 
-338.76 
-517.77 

-439.90 
37.35 

-402.54 

-495.94 
690.45 
194.51 

-363.31 
413.54 

50.22 

-5.04 
-73.52 
-78.56 

15,97 
-101.06 
-85.09 

1982 

-149.85 
199.55 
49.70 

-258.54 
379,98 
121.44 

-429.40 
224.70 

-204.69 

-395.89 
140.72 

-255.18 

-495.06 
305.33 

-189.74 

-322.8U 
115.47 

-207.32 

83.17 
-166.72 
-83.55 

16.27 
-76.52 
-60.25 

1983 

-205.85 
247.34 

41.49 

1 ~326,00 
.39 5. 44 
69.44 

-531.52, 
436.38. 
~95.11•; 

-451.45 
286.18 

-1:65.27 

-429.54 
169.22 

-260.33 

-358.90, 
197.16 

-161.7 5 

45.57 
-92.42 
-46.85 

-37.19 
-11.76 
-48.96 

Five Year 
Average 

-99.72 
88.74 

-10.98 

!"".143 0 18 1 

.157.34 
14.1~ 

-388.82 
183.98, 

-204.~5 

-387.74 
188.66 

-1~9. q9, 

-246.34 
175.81 
-70.53 

-255.12 
152.30 

-102.82 

-17.70 
-10.16 

. -27.86 

-23.82 
-10.32 
-34.14 



TABLE XII 

RESULTS OF STATISTICAL TEST OF EQUAL MEANS, INFORMATION VERSUS NO INFORMATION 
ASSUMPTIONS, MIDDLE ACCURACY, HIGH PRICE WEIGHT SITUATION 

1979 1980 1981 1982 1983 

CONSUMER SURPLUS 
Wheat -1.35 -1.04 1.51 3.10 3.31 
Soybeans -2.13 -0.23 3.44 -0.58 -1.23 
Co:tn 4.66 4.08 -2.43 -2.98 -1.33 
Cotton -3.08 -3.50 -1.29 2.70 3.56 
7 Crops 0.09 1. 26 1.51 -0.18 0.61 

PRODUCER SURPLUS 
Wheat 0.34 0.53 -1.03 -2.64 -2.13 ' 
Soybeans 2.28 -0.57 4.81 1.12 1.99 
Corn -4.77 -1.85 4.34 4.07 -0.54 
Cotton 2.74 3.53 1.17 -2.43 -2.12 
7 Crops -0.05 -0.34 -0.91 0.16 -0.69 

NET DOMESTIC SURPLUS 
Wheat -0.50 -0.03 -0.40 -1.76 -0.63 
Soybeans 0.73 -1.34 -2.46 1.08 1. 73 
Corn -0.98 2.73 3.06 0.41 2.92 
Cotton 1.32 2.18 0.44 -1.29 0.10 
7 Crops 0.03 0.96 0.45 0.02 -0.27 

5 Year 
Average 

3.38 
0.04 
0.35 
0.69 
1.48 

-2.74 
-0.14 
0.93 
0.01 

-0.84 

-1.55 
-0.30 

1.68 
0.84 
0.54 

At-statistic of+ 1.28 is significant at a 20 percent level, + 1.64 is significant at a 10 percent 
level, and+ 1.96 is significant at a 5 percent level. 
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The consumer surplus for cotton, averaged over the five years 

simulated, was $17.70 million below the POLYSIM baseline. The no 

information value was $23.82 below the POLYSIM baseline. The 

difference was not statistically significant. Each of the five years 

taken individually were significantly different from the no informa

tion result (Table XII). The first three years were below the no 

information result. 

The producer surplus for ltleat was $88.74 million above the 

original POLYSIM baseline values compared to $157.34 million above for 

the without information result (Table XXX, Appendix A). The differ

ence was significant at the 1 percent level. Each of the first three 

years were not significantly different from the no information result, 

but the last two years were significantly different (Table XII). 

For soybeans, the five year average was $183.98 million 'above the 

POLYSIM baseline compared to $188.66 million above for the without 

information situation (Table XXX, Appendix A). The results for the 

years 1979, 1981, and 1983 were significantly different from the 

results obtained without information available (Table XII). 

The difference between the producer surplus obtained with infor

mation and that obtained without information was not significant for 

the five year average for corn. However, only in 1983 was ·the dif

ference not significant at least at the 10 percent level (Tab·le XII). 

For cotton, no significant difference occurred for the five year 

averages, but all years except 1981 were significantly different at 

least at the 5 percent level (Table XII). 
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Only the net domestic surplus for wheat in 1982 was significantly 

different from the result obtained without information (Tables XI and 

XII). However, the average over the five years simulated, $10.98 

million below the POLYSIM baseline, was significantly different at the 

85 percent level fran the average without information value, $14.16 

million above the POLYSIM baseline (Table XXXIV, Appendix A). 

For soybeans, the five year averages were not significantly 

different but 1980, 1981, and 1983 were significantly different from 

the no information base. The five year average and the 1980, 1981, 

and 1983 values for corn net domestic surplus all ~re significantly 

different from the no information result. In the case of cotton, the 

1979, 1980, and 1982 net domestic surplus values ~re significantly 

different at the 20 percent level. 

Low Current Year Price Weight (Less Timely) 

As was the situation when the high and low current year price 

weight results ~re compared for the high accuracy situation, the 

middle accuracy, low current year price weight results moved toward 

the results obtained under the no information assumption. Again, this 

would be the expected result since the previous year price (which was 

used alone in the no information case) has a heavier ~ight (0. 75 

versus 0.10) in the low current year weighting scheme. 

The variability of production, domestic demand, ending inventory, 

and price for wheat is greater with the less timely information 

(Table IV). All of these variables are more stable for soybeans with 

less timely information. Domestic demand for cotton is more stable 

with less timely information. 
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None of the five year averages for the variables (Table XXXV, 

Appendix A) are significantly different from the no information 

results (Table XXX, Appendix A) except the consumer surplus five year 

averages for '\\heat and soybeans and net domestic surplus for soybeans. 

Table XIII shows the consumer surplus results for the four crops under 

the information and no information assumptions. For '\\heat no result 

for an individual year was significantly different from the no 

information result (Table XIV). 

Few of the surplus variables showed a statistically significant 

difference between the with information and without information 

results (Table XIV). As mentioned previously, the five year average 

consumer surplus for wheat and soybeans was different at an 20 percent 

level of significance. Note also the five year average consumer 

surplus for all seven crops combined proved to be significantly 

different at a 5 percent level. 

For the producer surpluses (Table XIII), only the 1981 corn 

surplus and 1982 soybean surplus proved to be significantly different 

from the no information results (Table XIV) at the 20 percent level of 

significance. Net domestic surplus, was significantly different for 

soybeans in 1982 and for the five year averages for soybeans and the 

total for all seven crops. 



TABLE XIII 

COMPARISON OF CONSUMER, PRODUCER, AND NET DOMESTIC SURPLUSES FOR THE WITH AND WITHOUT 
INFORMATION ASSUMPTIONS, RELATIVE TO THE POLYSIM BASELINE LEVEL, BY CROP AND YEAR, 

WITH THE FIVE YEAR AVERAGE, MIDDLE ACCURACY, LOW 
CURRENT YEAR PRICE WEIGHT SIMULATION 

Crop Information Surplus 1979 1980 1981 Five Year 
Level 1982 1983 Avera e . 

I I 

WHEAT: WITH Consumer 0.74 -13.62 -122.83 -217•90 '-282.15 -127.15 
Producer -61. 54 -166.68 . 231.45 312.42 342.44 131.62 
Net Domestic : -60.80 -180.30 108.62 94.52 60.29 4.47 '; 

WITHOUT Consumer 7;10 -7.43 -131.02 -258,54 ;..326.00 -143.18 
Producer -64,25 -174.02 249.52 379.98 395,44 157,34 
Net: Domestic -57.14 •181. 44 118.51 121.44 69.4h '14.16 

~ ' . ! 

SOYBEANS: WITH Consumer -274.75 -387.77 -370.01 ·-431. 05 -450 • .33 -382.79 
Producer, 317.75 153,82 -36,99 248.74 335.36 203.73 
Net Domestic , 42.99 .!.233.95 -407.00 -182.31 -115.0 :..119 .tor _ 

I•; 

' WITHOUT Consumer -232.61 -418.88 -439.90 -395.89 .:.451. 45 -387.74 
Producer 270.57 208,47 37.35 140.72 286.18 188.66 
Net Domestic 37.96 -210.41 l402.54 ..:255.11) -165.27 '-199. 09 

•I• ' I 

CORN: WITH Consumer -43.89 . -80,18 -421'. 23 -336.66 -342.81 -244.95 
Producer 39.04 -82.40 '500.14 129.96 173.66 152.b8 
Net Domestic -4.85 .-162. 58 78.91 -206.69 -169.15 -92.87_ . 

/ 

WITHOOT Consumer -98. 34 -132.24 -363.31 -322.81J -358.90 -255.12 
Producer 97.24 -61.89 413.54 115.47 197.16 152.30 
Net Domestic -1.10 -194.14 

I 

50.22 -207.32 -161.75 .:.102.82 

COTTON: WITH Consumer -84;06 . -49.85 12.84 42.73 -17.35 .:.19.14 
138.58 

I 

.)3.13 -91.89 -105.13 -19.67 Producer -9.00 
Net Domestic . 54.52 -16.72 -79.05 -62.40 -37.02 -28.13_ 

WITHOUT ConsUiller -76.29 -37.86 15.97 16.27 -37.19 -23.82 
Producer 125.07 12,69 -101.06 -76.52 -11.76 -10.32 
Net Ilomestic 48.77 -25.17 -85.09 -60.25 -48.96 -34.14 

......... . ' ... ..... '' 

\0 
CXl 



TABLE XIV 

RESULTS OF STATISriCAL TEST OF EQUAL MEANS, INFORMATION VERSUS NO INFORMATION 
ASSUMPTIONS, MIDDLE ACCURACY, LOW PRICE WEIGHT SITUATION 

1979 1980 1981 1982 1983 5 Year 
Average 

CONSUMER SURPLUS 
Wheat -0.32 -0.33 0.34 1.06 1.12 1.56 
Soybeans -0.69 0.46 0.90 -0.66 0.02 1.32 
Corn 1.26 1.05 -1.07 -0.25 0.32 1.09 
Cotton -0.61 -0.72 -0.18 0. 98 0.77 0.84 
7 Crops 0.10 0.69 0.22 0.26 0.83 2.26 

PRODUCER SURPLUS 
Wheat 0.07 0.19 -0.38 -0.88 -0.72 -0.97 
Soybeans 0.69 -0.80 -0.88 1.43 0.67 0.25 
Corn -1.23 -0.40 1.34 0.31 -0.42 -0.14 
Cotton 0.65 0.81 0.36 -0.70 -0.18 -0.03 
7 Crops 0.03 -0.44 0.07 0.26 -0.23 -0.37 

NET DOMESTIC SURPLUS 
Wheat -0.14 0.04 -0.30 -0.61 -0.20 -0.27 
Soybeans 0.17 -0.58 -0.10 1.44 1.22 2.35 
Corn -0.16 0.73 0.65 0.02 -0.16 1.18 
Cotton 0.44 0.61 0.39 -0.11 0.52 0.92 
7 Crops 0.16 0.20 0.32 0.59 0.60 1.93 

A t-statistic of + 1. 28 is significant at a 20 percent level, + 1. 64 is significant at a 10 percent 
level, and+ 1.96 is significant at a 5 percent level. 
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Low Accuracy Satellite-Based Information 

Under the assumption of an accuracy level of plus or minus 50 

percent in 99 of 100 years (50/99), the five year average for acres 

harvested for ~eat, corn and cotton were significantly different from 

the no information results (Table XXXVI, Appendix A). Production was 

significantly different for corn. Total supply for corn and soybeans 

were also different. Domestic demand and price for wheat, domestic 

demand, ending inventory, and price for soybeans, price and total 

government costs for cotton, and domestic demand, ending inventory, 

price, and deficiency payments for corn were all significantly 

different than the five year average result for the no information 

scenario. Net farm income, averaged over the five years, was slightly 

above the no information average (Table XXX, Appendix A). This was 

not a significant increase. 

Wheat and soybean production nnder the low accuracy assumption 

are more variable than without the improved information (Table IV). 

soybean domestic demand, ending inventory, and price are more variable 

as is cotton domestic demand. Net farm income variability rema1.ns 

significantly lower than the without information level. 

Consumer surpluses for the four crops are in Table XV along with 

the results for the no information situation. The five year averages 

for wheat, soybeans, corn, and cotton were $130.63 million below, 

$436.70 million below, $397.12 million below, and $17.25 million below 

the POLYSIM baseline, respectively. This compares to the no informa

tion results of $143.18 million below, $387.74 below, $255.12 million 

below, and $23.82 million below the POLYSIM baseline for the same four 

crops, respectively. Again, When the with information result is above 



TABLE XV 

COMPARISON OF CONSUMER, PRODUCER, AND NET DOMESTIC SURPLUSES FOR THE WITH AND WITHOUT 
INFORMATION ASSUMPTIONS, RELATIVE TO THE POLYSIM BASELINE LEVEL, BY_ CROP AND YEAR,: 

WITH THE FIVE YEAR AVERAGE, LOW ACCURACY SIMULATION 

Crop Information Surplus 1979 .1980 1981 1982 . 1983 ~ive Year 
Level Average 

, 
WHEAT: WITH Consumer -33.49 -49.33 -132.39 -193.60 -2114; 34 -130.63. 

·Producer -44.31 -152.20 249.94 257.22 299.84 122.10 
Net Domestic· -77.80 -201.53 117.56 63.63 55.50 -8.53 

WITHOUT Consumer 7rlo -7.43 -131.02 -258.54 -326.00 -143.18 
Producer -64.25 -174.02 249.52 379.98 395.44 157.34 
Net Domestic -57~14 .;.181.44 118.51 121.44 . 69.44 14.16 

SOYBEANS: WITH Consumer -439.25 -457. 50 -215.81 -481.49 -589.46 -436.70 
Producer 409.99 45.91 -471.37 145.95 386.95 103.49 
Net Domestic -29.27 -411.58 -687.18 .-335. 54 -202.50 -333.21 -

WITHOUT Consumer -232. 61 -418. as· -439.90 -395.89 -451.45 ·387.74• 
Producer 270.57 208.47 37.35 140.72 286.18 188.66 
Net Domestic 37.96 -210.41 -402.54 -255.18 . -165,'27 -199.09 

CORN: WITH Consumer 18.62 -43.23 -667.23 -685.32 -608.43 -397.12 
Producer -62.49- -91.33 770.88 388.43 223.64 245.82 
Net Domestic -43.88 -134.56 103.65 -269.89 -384.79 -151.29 

WITHOUT Consumer -98. 34 -132.24 -363.31 -322.8U -358.90 -255.12 
Producer 97 •. 24 -61.89 413.54 115.47 197.16 152.30 
Net Domestic -1.10 -194.14 50.22 -207.32 -161,75 -102,82 

COTTON: WITH Consumer -123,33 ~99.01 -6.67 85.51 57.24 -17.25 
Producer 186.37 97.84 -80.26 -183.76 -124.62 -20.89 
Net Domestic 63.04 -.1.17 -86.93 -98.25 -67.39 ~ -38.14 

WITHOUT Consumer -76.29 .-37;86 15.97 16.27 -37.19 -23.82 
Producer 125.07 12.69 -101.06 -76.52. -11.76 -10.32 
Net Domestic 48.77 -25.17 -as. o9 -60,25 -48.96 -34.14 

.... ... .. • .... 
. ' ...... . . . ' ...... . ......... ' ... . . 

1-' 
0 
1-' 
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the without information result, the information has a positive value 

to consumers regardless of Whether the values are less than zero. 

The five year average consumer surplus for corn, soybeans and the 

seven crop total were significantly different from the no information 

average (Table XVI), at 20 percent for soybeans and under 0.5 percent 

for corn and the seven crops • In add it ion, the differences were 

significant in four of the five years simulated for wheat and soybeans 

and in all five years for corn and cotton. Consinner surplus for the 

seven crops combined was significantly different in 1979, 1982, and 

1983. 

Producer surplus, (Table XV), on the other hand, was signifi

cantly different fran the no information result for two years for 

wheat, three years for soybeans, and four years for corn and cotton 

(Table XVI). The five year averages for wheat, soybeans,' and corn 

were significantly different. None of the seven crop total producer 

surplus values proved significantly different from the no information 

result. 

Net domestic surplus for the four crops (Table XV) was signifi

cantly different for wheat in one year, soybeans in four years, corn 

in four years, cotton in two years, and the seven crop total in all 

five years (Table XVI). Only the cotton five year average was not 

significantly different. The five year average net surplus for Wheat 

was $8.53 million below the POLYSIM baseline, compared to $14.16 

million above for the no information result. Similar surplus values 

for soybeans were $333.21 million below versus $199.09 million below, 

for corn $151.29 million below versus $102.82 million below, and 

$38.14 million below versus $34.14 million below for cotton. 



CONSUMER SURPLUS 
Wheat 
Soybeans 
Cotn 
Cotton 
7 Crops 

PRODUCER SURPLUS 
Wheat 
Soybeans 
Corn 
Cotton 
7 Crops 

NET DOMESTIC SURPLUS 
Wheat 
Soybeans 
Corn 
Cotton 
7 Crops 

', '.1. 

TABLE XVI 

RESULTS OF STATISTICAL TEST FOR EQUAL MEANS, INFORMATION VERSUS 
NO INFORMATION ASSUMPTIONS, LOW ACCURACY SITUATION 

1979 1980 1981 1982. 1983 

-2.05 -2.16 -0.06 1.77 2.14 
-3.19 -0.49 2. 88. -1.38 -1.98 

2.58 1.61 -5.16 -6.01 -4.40 
-3.55 -3.50 -1.33 2.67 3.80 
-2.14 -0.52 -1.03 -3.08 -1.85 

1.12 0.58 0.01 -1.72 -1.34 
1.96 -2.07 -6.24 0.06 1.24 

-3.32 -0.56 5.48 5.68 0.49 
2.89 3.31 0.87 -2.81 -2.89 
0.61 -0.77 -0.97 0.55 -0.45 

-0.78 -0.70 -0.03 -1.33 -0.31 
-2.13 -4.64 -5.76 -1.63 -0.87 
-2.01 1.32 1.12 -2.02 -4.63 
1.09 1. 76 -0.12 -2.03 -0.87 

-1.79 -1.44 -2.23 -2.38 -2.74 

5 Year 
Average 

0.93 
-1.52 
-5.40 
0.70 

-3.66 

-1.37 
-2.36 

3.63 
-0.74 
-0.50 

-1.37 
-6.48 
-2.30 
-0.52 
-4.63 

At-statistic of+ 1,28 is signi.ficant at a 20 pel;'cent level, + 1.64 is significant at a 10 percent 
level, and + 1. 96 is significant at a 5 percent level. 
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Alternative Supply-Demand Scenarios 

Three supply-demand scenar1os are developed by adjusting the 

POLYSIM baseline values for yields and final exports as specified 1n 

Table III. The preliminary export forecast is drawn at random us1ng 

the predetermined final export as the mean of the distribution. These 

values are then used in the model to represent the three supply-demand 

scenarios: 1) excess supply (increasing commodity stocks), 2) tight 

supply (decreasing commodity stocks), and 3) fluctuating supply and 

demand. The results of the 300 iterations are discussed in that 

order. 

Excess Supply 

Production levels of meat drop from near 2. 2 billion ?ushels in 

1979 to 1.9 billion bushel in 1982 before climbing 33 million bushels 

in 1983 (Table XXXVII, Appendix A and Figure 18). This reduction 

resulted in spite of the larger than baseline yields and was due to 

increased amounts of set aside acres. For "Wheat, set aside increased 

from 10.61 million acres in 1979 to 18.62 million acres in 1983. The 

five year average acreage harvested was 59.87 million acres, with 

14.95 million acres of set aside, and 2006.34 million bushels of 

production. The harvested area, set aside area, and production 

averages were significantly different from the no information result 

(Table XXXVIII, Appendix A). The variability of wheat production with 

information is less than the variability without the information 

(Table XVII). 
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TABLE XVII 

COEFFICIENT OF VARIATION FOR THE FIVE YEAR AVERAGES FOR SELECTED VARIABLES BY CROP FOR THE 
WITH AND WITHOUT INFORMATION ASSUMPTIONS, ALTERNATIVE SUPPLY-DEMAND SCENARIOS 

Excess Supply Tight Supply Fluetuating Supply 

Crop Variable Without With Without· With Without With 
Information Information Information Information Information Information 

WHEAT: Production 5.62 4.97 6.08 3.24 9.49 5.19 
Domestic Demand 0.99 0.88 6.82 6.08 4.47 2.64 
Ending Year Inventory 3.33 3. 91 31.11 29.74 37.72 29.56 
Price 3.36 2.27 22.91 20.92 31.74 18.08 

SOYBEANS: Production 4.70 3.43 0.50 2.81 6. 91 4.26 
Domestic Demand 3.85 3.66 0.86 3.99 9.52 9.03 
Ending Year Inventory 13.23 4.76 0.00 0.41 47.84 48.92 
Price 4. 72 3.16 3.42 7.05 21.28 21.90 

CORN: Production 0.99 1. 93 1.10 1. 41 6.31 7.31 
Domestic Demand 3.31 3.19 2.68 2.09 5. 83 5.93 
Ending Year Inventory 6.74 6.65 22.24 21.31 46.96 48.43 
Price 2.19 2.28 4.94 4.18 16.69 16.36 

COTTON: Production 9.84 7.25 3.94 0.21 13.26 10.71 
Domestic Demand 1.94 2.16 1.18 1.95 2.71 2.80 
Ending Year Inventory 8.44 3.85 14.51 6.06 31.36 28.17 
Price 5.40 3.18 9. 49 3. 94 16.15 15.11 

NET FARM INCOME: 4.67 4. 96 14.35 11.99 23.81 22.70 

..... 
0 
0'1 
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Soybean production, like wheat production, drops from 2.16 bil

lion bushels in 1979 to under 1.97 billion bushels in 1982 before 

increasing to over 2.0 billion bushels in 1983 (Table XXXVII, 

Appendix A and Figure 18). 

The acres harvested in 1979 was 72.23 million acres before 

declining to 61.12 million acres in 1982. Neither of the five year 

averages for acres harvested or production were statistically 

significant differences from the no information result. Note in 

Figure 18 that both the production declines for Wheat and soybeans are 

more gradual when information 1s available. The variability of 

soybean production is less eith the improved information than without 

the information (Table XVII). 

However, corn production falls more rapidly than occurred without 

information and, then, rose more rapidly between 1980 and 1982 (Table 

XXXVII, Appendix A) • The coefficient of variation is nearly twice 

that of the no information level (Table XVII). Harvested acreage 

dropped from 70.66 million acres in 1979 to 68.32 million acres m 

1980, while set aside increased from 2. 90 million acres in 1979 to 

6.37 million acres in 1980 with satellite information available. 

Under the no information assumption harvested acreage was 69.63 

million .acres in 1979 and 69.33 million acres in 1980, a much smaller 

reduct ion ( 0. 3 mill ion acres) than that which occurred with 

information (2. 34 million acres). Set aside, without information, 

also increased from 2. 9 million acres in 1979 to 4. 82 million acres in. 

1980. The difference in set aside acreages 1n 1980 was a result of 

the difference in the ending year inventory for 1979, with or without 

information. The influence of the satellite information on the 1979 
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crop area harvested and resulting production comes solely through the 

price differences. The five year average area harvested, set aside 

and production results are different from the no information result at 

the 20 percent level of significance only. 

Cotton area: harvested and production also dropped sharply from 

1979 to 1980, but the drop was more gradual than that occurred without 

information. The variability of the production with information is 

smaller than that with information (Table XVII). Again, the area 

harvested, set aside and production results were significantly 

different from those obtained tm.der the assumption of no information 

availability. 

For ~eat, corn, and cotton, the total supply, total domestic de

mand (Figure 19), ending inventories (Figure 20), prices (Figure 21), 

and deficiency payments (Figure 22) were significantly different from 

the result obtained assuming no information. Only price was different 

for soybeans. The reserve level for corn was also significantly 

different (Figure 23). The five year average for net farm income with 

information was $31287.49 million compared to just over $31,000 

million for the no information result, no statistically significant. 

The coefficient of variation for production, domestic demand, 

ending inventory, and price for the four crops is shown in Table XVII. 

All of the items for soybeans. have smaller coefficients of variation 

with information. The variability of production and price of corn 

with information is greater than occurs without the information. Only 

domestic demand for cotton exhibits more variability with information. 

Net farm income also shows greater variability when information 1s 

available 
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Table XVIII shows the consumer surplus, producer surplus, and net 

domestic surplus results, obtained tmder the assumption of increasing 

commodity supplies (stocks). Only the producer surplus for wheat in 

1980, the net ·domestic surplus for corn in 1982 and the soybean five 

year averages for consumer surplus and producer surplus were not 

highly different from the no information results obtained (Table XIX). 

The five year average consumer surplus for wheat was $398.27 

million above the POLYSIM baseline, compared to $351.50 million above 

for the no information case. For soybeans, the results were $1007.24 

million above and $1014.82 million above for the with and without 

information results, respectively. 

Similarly, the consumer surpluses for corn were $1537.87 million 

above and $1566.12 million above, respectively, and for cotton, 

$237.90 million above and $202.02 million above. 

By comparison the producer surplus was $1060.31 million below for 

wheat, $1729.90 million below for soybeans, $1237.71 million below for 

corn, and $259.68 million below for cotton when information was 

available. All four of the net domestic surpluses are lower than the 

nor information result. 

Tight Supply 

Under the assumption of decreasing commodity supplies relative to 

their demands, wheat production, assuming information was available, 

increased from the 1979 level due to both area and yield increases,. 

although yield did decline fran the baseline values (Figure 24). The 

difference between the five year average weat area and production 

values under alternative information and no information assumptions 



TABLE XVIII 

COMPARISON OF CONSUMER, PRODUCER, AND NET DOMESTIC SURPLUSES FOR THE WITH AND WITHOUT 
INFORMATION ASSUMPTIONS, RELATIVE TO THE POLYSIM BASELINE LEVEL, BY CROP AND YEAR, 

WITH THE FIVE YEAR AVERAGE, HIGH ACCURACY, HIGH CURRENT YEAR PRICE WEIGHT, 
EXCESS SUPPLY-DEMAND SCENARIO 

Crop Information Surplus 1979 .1980 1981 1982 1983 Five Year 
Level ., Average 

I 

~: WITH Consumer 205.24 337.46 390.07 480,29 578,27 398.27 
· Producer -783.08 -1112,06 ..;.993.75 -1106.44 -1306.23 -1060.31 

Net Domestic -577.84 -774.59 -603.67 -626.15 -727.96 1-662.04 

WITHOUT Consumer 251.30 347.47 326.73 367.80 464.19 351.50 
Producer ~-842.59 -1111.49 -890.06 -947.28 -1133.06 .. 984.90 ' 
Net Domestic -591.28 -764.02 -563.33 -579.48 -668.88 -633.40 

SOYBEANS: WITH Consumer 672.09 1072.09 12·58. 24 993.39 1040.37 1007.24 
Producer . -1327.62 -1881.88 -2048.27 •1765.02 -1626.71 ;..1729.90 
Net Domestic ., -655.54 -809.79 -790.03 -771,163 -586.34 -722.66 

WITHOUT.· Consumer 735.11 1107. Hi 1068.80 1006.94 1156.07 1014.82' 
Producer :...1292.32 -2083.77 -1873.70 -1545.73 -1820.94 -1723.29 

· · Net Domestic -557.21 -976.59 -804.90 
I 

-538.79 ' -664~86 '-708.4.7 
' .. I 

f.Q!lli: . WITH Consumer 1019.67 1694.23 1451·: as 1686.13 1837.47 1537.87 
Producer -1306.32- -1657.60 -999.85 ~1010.34 -1214.43 -1237.71 
Net Domestic -286.65 36', 64 452.00 675.79 623.04 300,16 

WITHOUT Consumer 982.84 1590.02 1642.84 1864.24 1750.65 1566.12 
Producer -1299,56 -1447.85 -1196.95 -1185.43 -935.48 -1213.05 
Net Domestic -316.72 142.17 445.89 678.82 815.17 353.07 

COTTON: WITH Consumer 47.49 147.63 248.39 379.66 366.31 237.90 
Producer -53.98 -171.83 .,.273.61 -414,19 . -384.80 -259.68 
Net Domestic -6.49 -24;20 -25.22 -34.53 ' -18.49 -21.78 

WITHOUT Consumer ·45.96 167.47 240.81 286.10 269.74 202.02 
Producer 1-5.61 -205.45 -251.89 -284.86 -295.58 -208.68 
Net Domestic 40.36 -37.98 -11.08 1.24 -25.85 -6.66 

I . '' .. . . . . 'o • o o I o o o l, 0 o 'o' 0 o' 0 o o' 'o o o • ' ......... . . . . . . . . . . . . . 

,..... 
,..... 
\J1 



TABLE XIX 

RESULTS OF STATISTICAL TEST FOR EQUAL MEANS, INFORMATION VERSUS NO INFORMATION ASSUMPTIONS, 
EXCESS SUPPLY-DEMAND SCENARIO 

1979 1980 1981 1982 1983 
5 Year 
Average 

CONSUMER SURPLUS 
Wheat -49.05 -6.63 28.53 44. 44 0 43.98 12.20 
Soybeans -40.65 -10.76 55.37 -4.44 -59.14 -1.19 
Cotn 25.46 55.83 . -63.68 ...;.57.28 26.30 -2.59 
Cotton 14.44 -55.44 9.34 80.16 71.93 8.93 
7 Crops -35.43 10.69 13.36 6.18 43.71 2.12 

PRODUCER SURPLUS 
Wheat 20.81 -0.24 -29.64 -47.42 -51.89 -13.62 
Soybeans -18.17 30.93 -32.86 -41.52 63.04 -0.68 
Corn -2.56 -49.24 65.52 33.73 -62.38 -3.16 
Cotton -150.01 74.18 -23.36 -102. 10 ° -66.90 -11.49 
7 Crops -6.72 1. 33 -10.46 -37.58 -52.96 -9.30 

NET DOMESTIC SURPLUS 
Wheat 6.81 -7.56 -28.83 -46.66 -50.22 -10.14 
Soybeans -120.72 41.59 4.10 -77.18 31.35 -2.85 
Corn 24.34 -41.66 3.56 -0.81 -56.62 -3.72 
Cotton -197.41 87.25 -107.31 -198.86 35.17 -20.40 

7 Crops -40.51 5.65 -6.00 -60.52 -36.80 -6.98 

At-statistic of+ 1.28 is significant at a 20 percent level, + 1.64 is significant at a 10 percent 
level and+ 1.96 is significant at a 5 percent level. 
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was highly significant (Table XXXIX, Appendix A). The wheat area and 

production increased dramatically in 1982 and 1983 (over 13 million 

acres and 350 million bushels) assuming no information was available 

while the result, when information was available, continued to 

increase from 1979 to 1983. 

With information, soybean production declined from the 1979 level 

in 1980, 1981, and 1982 (nearly 125 million bushels total) before 

increasing in 1983. Without information, production decreased some 30 

million bushels ( 1. 4 percent) before increasing slightly (Table XL, 

Appendix A). The difference in five year averages for both area and 

production between information and no information was significant. 

Corn production, with information, increased throughout the five 

years simulated (from 6.95 billion bushels to 7.17 billion bushels). 

Without information, production increased from 6.89 billion tiushels in 

1979 to 7.09 billion bushels in 1982, before declining to 7.0 billion 

bushels in 1983. The difference between the information and no 

information results in the five year averages for corn area harvested 

and production were significant. 

The five year averages for cotton area harvested and production 

with information were significantly different from the no information 

results. Cotton production did decline some three percent between 

1979 and 1980 with information but the increased over 10 percent by 

1983. Without information, cotton production declined nearly nine 

percent between 1979 and 1980 and increased to a level two percent. 

below the 1983 with information level. 
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The five year averages for the domestic demands for wheat, 

soybeans and corn (shown in Figure 25) were significantly different 

from the no information results. The difference for wheat results 

from the 1981 through 1983 consumption levels. Soybean domestic 

demand with information was continually below the demand without 

information for 1980 through 1983, by as much as seven percent 1.n 

1982. Agt;iin this reflected directly the different production levels 

for soybeans under the alternative with or without information 

assmnptions. 

The domestic demand for corn with information was continually 

above the no information level, from less than 0.5 percent in 1979 but 

increasing to 5.3 percent 1.n 1983. This difference aga1.n was 

reflected in the production levels. 

Only small differences in cotton domestic demand occurred between 

the information and no information simulations. In both situations 

domestic demand increased slightly throughout the five years 

simulated. 

Ending year inventories for the three of the four crops declined 

throughout the five years (Figure 26). Wheat ending inventory 

declined from 646 million bushels m 1979 to near the "pipeline" 

value2 of 300 million bushels m 1982 and 1983. Soybean ending 

inventory reached the pipeline value 1.n 1979 and remained at that 

level throught the five years. Corn ending inventory declined from 

2Pipeline value refers to that quantity of a commodity -which is 
in commercial channels such as, in transit and awaiting transport to 
final destination. The assumed values in POLYSIM are 300 million 
bushels for wheat, 400 million bushels for corn, 90 million bushels 
for soybeans and 1. 0 million bales for cotton. 
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near 824 million bushels in 1979 to 496 million bushels in 1982, still 

above the 400 million bushel pipeline value. Cotton ending inventory 

declined from 4.2 million bales in 1979 to 3.6 million bales in 1983. 

The five year averages for wheat, corn, and soybeans were 

significantly different from the no information result (Table XXXIX, 

Appendix A). 

The reserve levels for llheat and corn are completely depleted by 

1981 for wheat, corn, one year later than the no information result. 

However, in 1980 only 5. 7 million bushels of llheat and 57.7 million 

bushels of corn remained in reserve. 

Crop prices reflect the ending inventory levels (Figure 27). As 

demands 1ncreases, ending inventories decrease and the prices 1n

crease. The five year averages for the four crops with information 

were significantly different from the averages without information 

(Table XXXIX, Appendix A). 

The wheat price in 1979 was $3.54 per bushel with information and 

$3.56 per bushel without information. Both prices increased through 

1982 to $4.88 per bushel with information and to $6.35 per bushel 

without information. Reflecting the continued strong demand in 1983 

the price of wheat, with information, continued to increase to $5.70 

per bushel while the without information price dropped to $4.17 per 

bushel due to the large production increase. 

The soybean price in 1979, with information, was $8.26 per bushel 

and increased steadily to $9.83 per bushel m 1983. The without 

information price increased each year from $8.41 per bushel in 1979 to 

$9.26 per bushel in 1983. The corn price, with information, exhibited 

a steady increase, whereas the without information price showed 
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sharper increases and decreases. Cotton prices showed an upward _trend 

for both with and without information assumptions, although the with 

information trend was lower. 

No deficiency payments were paid 1n any of the five years for 

corn or wheat reflecting the high price levels. The total government 

costs, therefore, shadow the storage costs of the grain reserves. 

Deficiency payments (and, therefore, total government costs) for 

cotton are higher with information than without information in 1982 

and 1983 reflecting the fact that the price was below the target price 

1n those years. The without information deficiency payment was 

highest in 1980 at $78.52 million, with no payments made in 1983. 

The net farm income with information began at $32.3 billion 1n 

1979 and increased to $46.1 billion in 1982 before declining to $42.2 

billion 1n 1983 (Table XXXIX, Appendix A). The average' of $39.3 

billion was different from the no information average of $39.6 billion 

at an 80 percent level of significance. 

Table XVII also shows the variability of production, domestic 

demand, ending inventory, and price for the four crops with and 

without information available under the tight supply-demand scenario. 

With information available, the variability of each item above is 

smaller for wheat and larger for soybeans than the variability without 

the improved information. For corn the production variability was 

larger with information than without information.· Domestic demand for 

cotton also shows more variability. Net farm income is· less variable 

with information than without information. 

Table XX shows the consumer surpluses for the four crops t.mder 

the tight supply demand scenar1o. Consumer surplus was directly 



TABLE XX 

COMPARISON OF CONSUMER, PRODUCER, AND NET DOMESTIC SURPLUSES FOR THE WITH AND WITHOUT 
INFORMATION ASSUMPTIONS, RELATIVE TO THE POLYSIM BASELINE LEVEL, BY CROP AND YEAR, 

WITH THE FIVE YEAR AVERAGE, HIGH ACCURACY, HIGH CURRENT YEAR PRICE WEIGHT, 
TIGHT SUPPLY-DEMAND SCENARIO 

Crop Information Surplus 1979 1980 1981 . 1982 1983 . Five Year 
Level ' .1 Average 

WHEAT: WITH Consumer -18i.o9 -329.45 -638.98 -1253.33 -2235.93 -928.95 
Produc~r 463,85 -3.45 17 57. 17 3310,36 4563.94 2018137 

. Net Domestic 276.77 -332.90 1118.19 . 2057.03· 2328.01 1089142 

WITHOUT Consumer I -314·. 59 -451.55 '-1139.02 ... 3212.49' I •1939,60 -1411,45 
Producer 440.84 74.52 2915,03 6024,16 1670,56 2225.02 
Net Domestic 126.26 -377.03 1776.00 2811.68 -269.05 813.57 

SOYBEANS: WITH Consumer -1458.85 -2386.58 -2785.01 -3483.79 -3990.45 -2820.94 
'I Producer 2693.14 3082.23 2985.85 3739.~3 3988~33 3297.'19 

Net Domestic 1 1234.28 '695;65 200.84 ., 1 255 1• 64• \..2. ~3 476.86 

WITHOUT Consumer -1767.67 -2283.34 -2245.99 -3012.49 -3575.88 -2577~07 
Prod'Jcer 2963.22 2702,55 2285.68 3454', 64 3818.39 3044.90 
Net Domestic 1195.55 I 419.21 I 39,69 442. !15 242.52 467 .~2 .. 

I I ' t \. 

CORN: . WITH Consumer -960,03 -1386,67 ... 2318,80 -3222.18 -3631.08: -2303.'75 
Producer I 1392,52 . 299,10 2248,03 2695.25 1 2674.03 1861; 19 
Net Domestic 432,49 .-1087,58 -70. 77 -526.92 -957,05 -441.% 

WITHOUT Consumer -1074.46 -1599.17 -2957.70 -3816.36 -4350.29 -2759.60 
Producer . 1347.71. 274.81 2961.39 2737.'92. . 3069.71 2078.31 
Net Domestic 273.24 -1324.35 3.70 -1078.44 -1280.58 -681J29 

' t 

COTTON: WITH Consumer -258~92 -341.79 ... 238,09 -176,54 ... 261,01 -255.27 
Producer 420,17 428,14 202,78 92, 08.· 272,09 283,05 
Net Domestic 161,25 ..86, 35 -35,30 -84.46 11.07 27.78 

WITHOUT Consumer -146.07 -285.24 -238.41 -258.A5 -492.51 -284.14 
Producer 203.02 363,07 212.80 228.35 644.23 330.29 
Net Domestic 56.95 77,83 -25.61 -30.10 151.72 46.16 

. . . . .. . . . . . . . . '' ............... 
I-' 
N 
V1 
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related to crop price and domestic demand which was reflected 1n the 

changes in the consumer surpluses. For ~eat falling domestic demand 

and rising price resulted in a decreasing consumer surplus. The 

upward shift, under the no information assumption, reflected the lower 

price and higher consumption afforded by the production increase in 

1983 (Table XL, Appendix A). 

Similarly for soybeans, corn, and cotton the consumer surpluses 

moved as expected relative to prices and demands. For com the 

increasing price appeared to offset the increased levels of domestic 

demand in 1980 since the consumer surplus continued to decline. The 

consumer surplus for all four crops in all five years simulated plus 

the five year averages showed a significant difference compared to the 

no information result except 1981 cotton (Table XXI). 

Producer surpluses for the four crops are shown in 7able XX. 

Since producer surplus was essentially returns over variable costs, 

the year to year changes 1n production and price were reflected 

directly in the producer surplus changes. A test for a significant 

difference between the with information results and the without 

information showed highly significant differences for the four crops 

in all years plus the five year averages, the exception being the 

seven crop total in 1979 (Table XXI). 

The net domestic surpluses for the four crops (Table XX) were 

significantly different from the no information result for each year 

except the five year average for soybeans (Table XXI). The ~eat. 

surplus was below the without information level in 1981 and 1982. The 

soybean surplus was above in 1979, 1980, and 1981 while corn was above 

in each year except 1981 and cotton was above in 1979 and 1980. 



TABLE XXI 
RESULTS OF STATISTICAL TEST FOR EQUAL MEANS, INFORMATION VERSUS NO INFORMATION ASSUMPTIONS, 

TIGHT SUPPLY-DEMAND SCENARIO 

1979 1980 1981 1982 1983 5 Year 
Average 

CONSUMER SURPLUS 
Wheat 137.19 75.03 103.73 81.79 -6.90 13.73 
Soybeans 35.07 -6.30 -30.68 -28.00 78.83 -8.44 
Corn 26.91 48.13 53.84 50.41 62.00 10.84 
Cotton :.,153.65 -34.29 0.17 45.79 78.37 8.57 
7 Crops 68.99 16.75 84.61 105.59 8.36 7.11 

PRODUCER SURPLUS 
Wheat 22.16 -48.75 -74.58 -52.82 65.16 -2.86 
Soybeans -22.04 22.42 59.39 29.56 17.85 12.91 
Corn 11.69 8.60 -45.46 -6.82 -67.76 -5.85 
Cotton 215.04 27.42 -3.65 -52.37. -64.76 -8.36 
7 Crops 0.81 21.76 -64.81 -55.83 57.38 -2.00 

NET DOMESTIC SURPLUS 
Wheat 106.64 36.16 -60.56 -25.88 148.56 6.50 
Soybeans 10.75 41.39 15.86 -19.56 :..24.18 0.58 
Corn 54.44 34.85 -15.53 72.58 37.86 10.41 
Cotton 341.33 10.69 -10.46 -44.84 -46.62 -6.24 
7 Crops 71.51 54.46 -31.65 -14.35 139.51 10.64 

At-statistic of+ 1.28 is significant at a 20 percent level, + 1.64 is significant at a 10 percent 
level, and+ 1.96 is significant at a 5 percent level. 
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Fluctuating Supply 

Under the assumption that commodity supplies and demands fluctu

ate, the availability of information allowed more moderate adjustments 

m acres h~rvested and production (Figure 28). Wheat area harvested 

m started in 1979 at 65.6 million acres with information (Table LVI, 

Appendix A) and at 66.6 million acres for the without information 

assumption (Table LVII, Appendix A). In 1980, area harvested declined 

to 58.8 million acres without information but only to 60.9 million 

acres with information. In 1981 the areas harvested for both 

increased. The with information area increased more in 1981 than the 

no information result and did not increase as much in 1982 before 

declining aga1.n in 1983. The five year average, assuming information, 

proved to be statistically different from the without information 

result (Table LVI, Appendix A). The variability of wheat production 

1-s significantly small when information is available (Table XVII). 

The production of soybeans showed the same characteristic of more 

moderate adjustment from year to y~ar. Both area harvested and 

production were significantly different than the result obtained under 

the no information assumption. Soybean production variability is also 

smaller with information than without information. 

The adjustments in corn product~_on , .. on the other hand, were more 

dramatic with information than the without information adjustments. 

The five year averages were significantly different. The variability 

of corn production 1.s greater with information than without informa

tion due to shifts 1-n production between the other crops and into set 

aside. 
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Cotton production also exhibited more moderate adjustments with 

information available. Both the five year average area har:vested and 

production were significantly different with information than without 

information (Table XLI, Appendix A). Variability of cotton production 

is smaller with information available. 

The domestic demands for the four crops dip during the shortage 

periods (Figure 29). Note that domestic demand continued to drop even 

after production began to rise (Figure 28). This was due to smaller 

ending inventories and higher prices. For wheat the with information 

result did not drop as far as occurred without information due partly 

to the higher production level with information (Table XLI, Appendix 

A). The domestic demand for soybeans with information dropped below 

that which occurred without information in 1981 and remained below 1n 

1982 and 1983. Corn demand declined 1n 1980 and 1981 before 'rising 1n 

1982 and 1983. Again, the demand declined despite an increase in 

production in 1981. Smaller inventories and higher prices were the 

reason. The shifting cotton production did little to affect cotton 

domestic demand. A small dip occurred in 1980 and 1981 but recovered 

in 1982 and 1983 to levels higher than in 1979. The five year 

averages for .O.eat, soybeans, and corn, with information available, 

were significantly different from the no information result. The 

variability of the domestic demands for .b.eat and soybeans is smaller 

with information available (Table XVII). 

The ending year inventories for the four crops declined from 1979 . 

through 1981 before increasing (Figure 30). This occurred in spite of 

increasing product ion levels in 1981. The wheat and cot ton five year 
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averages were statistically different from the no information result 

(Table LVI, Appendix A). The ending inventories for corn and soybeans 

are more variable with information than without information due to 

piepline levels and more variable production for corn. 

The wheat and corn reserve levels, under the fluctuating supply 

demand scenario, were completely depleted (in 1981 and 1982 for waeat 

and in 1980 and 1981 for corn) before building up again in 1982 and 

1983 (Figure 31). With information, the waeat reserve in 1979 was 

262.7 million bushels, 83.2 million bushels in 1980, 0.0 1n 1981, and 

1982, and 28.4 million bushels in 1983. Without information, in 1979 

the same amount was in the reserve, in 1980 51.9 million bushels were 

1n the reserve, none in either 1981 or 1982, and 126.0 million bushels 

m 1983. 

For corn m 1979, with information, 127.0 million bus'hels were 

added to the initial 493.0 million bushels. But in 1980 the entire 

620.0 million bushels were released. The reserve was empty at the end 

of 1980 and 1981. In 1982, 193.7 million bushels of corn were added 

to the reserve and m 1983, an additional 143.2 million bushels was 

added to bring the final reserve level to 33 7. 0 mill ion bushels. 

Without information, the original reserve level was maintained in 1979 

and all was released in 1980. In 1982, 179.7 million bushels were 

added, with another 178.3 million bushels added in 1983 to bring the 

final level to 358.0 million bushels. 

As has occurred previously, the prices of the four crops (Figure. 

32) reached their peak when ending inventories reached their lowest 

levels. The price difference for waeat between the five year averages 
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with and without information was statistically significant (Table LVI, 

Appendix A). The prices for \heat, corn and cotton are less variable 

with in format ion. The soybean price is more variable due to more 

variable ending stock levels. 

The five year average deficiency payments for \heat and cotton 

were significantly . different from the no information result (Table 

XLI, Appendix A). Figure 33 shows the levels of both the deficiency 

payments and the total government costs. Both deficiency payments and 

government costs \Were zero for \heat in 1981 and for corn in 1980 and 

1981. Cotton deficiency payments were near zero in 1981. 

The average net farm income with information over the five years 

was $33.4 billion compared to $33.6 billion without information, not a 

significant difference (Table XLI, Appendix A). The individual years 

differences between the information and no information results were 

significant except 1979. The net farm income is less variable with 

information than without information (Table XVII). 

Table XXII shows the consumer surpluses for the four crops as 

deviations from the original POLYSIM baseline levels. The individual 

year and five year average difference between the information result 

and no information result for the four crops and the seven crop total 

were significant at least at the 10 percent level except the 1982 corn 

consumer surplus (Table XXIII). 

The consumer surplus value for Wheat, with information, was above 

the no information result m each year except 1979 and 1980, with the. 

largest difference occurring 1.n 1981 when both the domestic demand 

(Figure 29) and price (Figure 32) were most different from the no 
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TABLE XXII 

COMPARISON OF CONSUMER, PRODUCER, AND NET DOMESTIC SURPLUSES FOR THE WITH AND WITHOUT 
INFORMATION ASSUMPTIONS, RELATIVE TO THE POLYSIM BASELINE LEVEL, BY CROP AND YEAR, 

WITH THE FIVE YEAR AVERAGE, HIGH ACCURACY, HIGH CURRENT YEAR PRICE WEIGHT, 
FLUCTUATING SUPPLY-DEMAND SCENARIO 

Crop Information Surplus 1979 .1980 1981 1982 1983 FiYe Year 
Level Average 

WHEAT: WITH ·.Consumer 237.61 16.40 -683.00 -303.10 300.83 . -86.25 
Producer -885.85 -496.11 1488.39 -266.93 •1685.79 -369.26 
Net Domestic -648.24 -479.70 805.39 -570.03 -1384.96 -455.51. 

WITHOUT Consumer 290.22 129.50 -1650,90 -719.71 52.70 -379.64 
Producer -993.71 -1243.53 3588.84 -473.09 "'1624.90 .. 149.28 
Net Domestic -703.49 -1114.03 1937.94 -1192.80 .i.1572.2. -528.92 ; 

SOYBEANS~ WITH Consumer 727.32 -1008.44 ·-2622. 53 29.92 1104.83 .-353. 78· 
Producer -1460.62 1456.71 3641. 68 --2033.63 -2448.48 ~168.87 

Net Domestic. -733.29 448.27 1019,15 :...2003.79 -1343.6.) -522.64 . 

WITHOUT Consume~ 822.58 -2441.64 -2183.44 225.62 1053.78 '-504.62 
Producer ·-1495. 65 2670.27 2167.66 -1896.29 -2319. 8? ·' .-174.78 
Net Domestic -673.06 228.63 -15.77 -1670.67 ' !.1266.09 ~679.39. 

.f.Q!lli: WITH Consumer 1019.53 . -116.33 -2987.69 -853.14 '1424.54 -302.62 
Producer -1349.16 -1032.54 3862.46 -1444.20 -2299.34' -452.56 

. Net Domestic -329.63 -1148.87 874.77 ' -2297.35 -874.80 -755.18 

WITHOuT Consumer 1093.37 320.21 -3039.99 -860.85' 1454.10 -206.63 
Producer -1498.88 -764,53 4021,00 -1433.59 -2269.56 -389.11 
Net Domestic -405.50 -444.32 981.01 -2294.44 -815.46 -595.74 

COTTON: WITH Consumer 48,'83 -196.40 -427.81 181.96 401. 28 L57 
Producer -55.32 223.27 627.00 -547.21 -572.02 -64.86 
Net Domestic. -6.49 26,87 .199,18 ~365,25 -170.74 -63.29 

WITHOUT Consumer 45.36 -111.49 -535.33 71.26 403.13' -25.41 
Producer -6.70 26.54 730.50 -321.74 -662.88' -46.86 
Net Domestic ... 38.65 -84.95 195.18 -250.48 -259.75 -72.27 

.. ' ..... . . . . '.' ....... . . . . . . . .. . . 
•. 

1-' 
w 
00 



TABLE XXIII 
RESULTS OF STATISTICAL TEST FOR EQUAL MEANS, INFORMATION VERSUS NO INFORMATION ASSUMPTIONS, 

FLUCTUATING SUPPLY-DEMAND SCENARIO 

1979 1980 1981 1982 1983 s Year 
Average 

CONSUMER SURPLUS 
Wheat -122.96 -48.93 100.29 43.27 48.47 13.86 
Soybeans -40.77 142.57 -29.06 -22.45 12.67 2.89 
Corn -57.04 -59.30 4.89 1.15 -8.68 -1.64 
Cotton 21.73 -147.39 51.04 36.71 -1.60 2.48 
7 Crops -67 0 52 61.99 53.42 32.77 40.23 2.78 

PRODUCER SURPLUS 
Wheat 154.75 550.18 -161.20 46.74 -33.61 -3.91 
Soybeans 5.42 -86.60 103.89 -18.66 -22.12 0.07 
Corn 59.87 -51. 84 -26.54 -4.23 -15.05 -0.78 
Cotton -199.08 255.10 -27.87 -33.00 37.27 -1.07 
7 Crops 29.49 -41.20 -83.85 -13.50 -25.70 -1.34 

NET DOMESTIC SURPLUS 
Wheat 147.31 502.88 -200.57 83.67 39.03 1.96 
Soybeans -14.27 40.01 148.06 -24.06 -16.57 4.54 
Corn 61.07 -170.01 -20.12 -0.33 -13.19 -4.18 
Cotton -357.00 312.18 2.34 -26.71 39. 52 1. 33 
7 Crops 5. 72 26.40 -18.35 17.06 18.63 0.68 

At-statistic of+ 1.28 is significant at a 20 percent level, + 1.64 is significant at a 10 percent 
level, and+ 1.96 is significant at a 5 percent level. 
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information result. Soybean consumer surplus follows the same pattern 

as the domestic demand and price curves. Consumer surplus for soy-

beans was above the no information result only in 1981 and 1983. Corn 

and cotton appear quite similar to the inverted price curves. Consum

er surplus for corn was below the no information result in 1979, 1980 

and 1983. For cotton the with information result was below the no 

information result in 1980 and 1983. 

Producer surplus, on the other hand, looks like the· price curve 

with modifications due to the level of production. Each of the 

individual year differences between the with and without information 

results were highly significant for the four crops (Table XXIII). The 

five year average differences for corn, cotton and soybeans were not 

significant. 

The producer surplus for weat was below that for the no 

information result in 1981 and 1983 (Table XXII). Soybean producer 

surplus was above in 1981. For corn, only the 1979 producer surplus 

was higher. In 1980 and 1983 the cotton producer surplus was higher. 

Net domestic surplus, relative to the original POLYSIM baseline 

level, is shown in Table XXII for the four crops. All points for the 

four crops, with information, were significantly different from the 

without information result except 1982 corn and the five year average 

for the seven crop total (Table XXIII). As before, a positive value 

can be attributed to the information whenever the with information 

surplus is above the without information surplus, regardless of its 

location relative to the 0.0 level. Wheat domestic surplus was higher 

in each year except 1981 plus the five year average was higher. For 
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soybeans, the 1979, 1982, and 1983 domestic surplus levels were lower 

than the no information result. The five year average was higher. 

The corn surplus was higher in 1979 only. Cotton was higher in 1980, 

1981 and 1983 plus the five year average was higher. 



CHAPTER VI 

ANALYSIS OF THE VALUE OF INFORMATION 

The previous chapter presented the results of the various 

stochastic simulations. In this chapter the consumer, producer, and 

net domestic surpluses will be evaluated to determine the value of 

information under the various accuracy levels, timeliness assumptions, 

surplus weights, and supply-demand scenarios. The results will be 

evaluated for the three accuracy levels tmder the high current year 

price weight (more timely) followed by the two accuracy levels under 

the low current year price weight (less timely). The two current year 
• 

price weights will be evaluated for the two accuracy levels. Then, 

the two surplus weights will be evaluated for the high accuracy level. 

Finally, the three alternative supply-demand scenario results will be 

evaluated. 

Accuracy Level 

More Timely 

Comparison of the value of information for the three accuracy 

levels, under the more timely information assumption (high current 

year price weight), ·is made in Table XXIV. 

Each of the three consumer surpluses are distinctly different. 

The five year average consumer surplus for the seven crops for the 

high accuracy level was $145.37 million per year above the no 
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TABLE XXIV 

VALUE OF INFORMATION ESTIMATES, RELATIVE TO THE CURRENT INFORMATION SYSTEM, FOR DOMESTIC CONSUMERS, 
PRODUCERS, AND TOTAL BY TIMELINESS LEVEL AND ACCURACY LEVEL OF THE CROP EXPORT FORECAST 

1979 1980 1981 1982 1983 FIVE YEAR 
AVERAGE 

MORE TIMELY: (Million Dollars) 

High Accuracy - Small Surplus 
Domestic Consumer 36.03 166.06 244.88 61.96 122.99 126.38 
Producer -15.58 -4.05 -98.06 32.28 -88.50 -34.78 
Total 20.44 162.00 146.82 94.23 34.49 91.60 

High Accuracy - Large Surplus 
Domestic Consumer 70.32 186.90 232.14 80.43 175.07 145.37 
Producer -21.01 -5.00 -81.63 32.18 -96.61 -34.41 
Total 49.31 181.90 150.51 112.61 60.46 110.96 

Middle Accuracy 
Domestic Consumer 9.25 132.97 142.51 -16.39 66.55 66.98 
Producer -3.54 -45.72 -97.89 16.44 -92.14 -44.57 
Total 5.70 87.25 44.62 0.06 -25.59 22.41 

Low Accuracy 
Domestic Consumer -168.58 -48.36 -105.49 -305.71 -200.10 -165.65 
Producer 55.03 -93.42 -104.49 66.88 -64.73 -28.14 
Total -113.54 -141.78 -209.98 -238.83 -264.83 -193.79 

LESS TIMELY: 
High Accuracy 

Domestic Consumer 73.06 116.34 98.07 74.77 137.35 99.92 
Producer -19.18 -43.01 -13.18 18.42 -44.38 -20.27 
Total 53.88 73.32 84.88 93.19 92.97 79.65 

Middle Accuracy 
Domestic Consumer 9.09 70.18 18.99 25.74 89.54 42.71 
Producer 4.26 -55.70 12.46 30.83 -30.76 -7.78 
Total 13.36 14.48 31.45 56.57 58.78 34.93 

1-' 
_J::-.. 
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information level. The four crops accounted for over 92 percent of 

the seven crop total at the high accuracy level. The three remaining 

crops increased the level in each year. The average for the middle 

accuracy level was $66.98 million per year above the no information 

level. Each year except 1980 plus the five year average was 

significantly different (Table XXV). The four crops account for 87 

percent of the seven crop total on the average. In each year, the 

three remaining crops had a positive influence on the outcome by 

increasing the consumer surplus. 

The five year average for the low accuracy level was $165.65 

million per year below the no information level. Thus, with an 

accuracy level of plus or m1.nus 50 percent in 99 of 100 years, 

consumers on the average were worse off, by $165.65 million per year, 

than consumers were with the current information system. The 

difference fran the high accuracy result was highly significant. 

Again, the individual years were significantly different from the high 

accuracy levels (Table XXV). 

The four crops account for over 100 percent (100.4 percent to 

103.8 percent) of the seven crop total at the low accuracy level for 

each year. This indicated that the three other crops offset the four 

crop result . Each consumer surplus level was negative, but the 

addition of the three crops resulted in a less negative number. 

The five year average value of information resulting from the 

producer sector was $34.41 million per year below the no information 

level for the high accuracy level, $44.57 million per year below for 

the middle accuracy level, and $28.14 million per year below ~or the 



TABLE XXV 

RESULTS OF STATISTICAL TEST FOR EQUAL MEANS, VALUE OF INFORMATION, SEVEN CROP TOTALS, 
ALTERNATIVE ACCURACY LEVELS, PRICE WEIGHTS AND SURPLUS WEIGHTS 

HIGH PRICE WEIGHT 
Middle Versus High Accuracy 

Consumer Surplus 
Producer Surplus 
Net Domestic Surplus 

Low Versus High Accuracy 
Consumer Surplus 
Producer Surplus 
Net Domestic Surplus 

LOW PRICE WEIGHT 
Middle Versus High Accuracy 

Consumer Surplus 
Producer Surplus 
Net Domestic" Surplus 

HIGH ACCURACY 
Low Versus High ·Price Weight 

Consumer Surplus 
Producer Surplus 
Net Domestic Surplus 

MIDDLE ACCURACY 
Low Versus High Price Weight 

Consumer Surplus 
Producer Surplus 
Net Domestic Surplus 

HIGH ACCURACY - HIGH PRICE WEIGHT 
Small Versus Large Surplus Weight 

Consumer Surplus 
Producer Surplus 
Net Domestic Surplus 

1979 

-3.44 
0.72 

-1.95 

-8.99 
2.65 

-6.36 

-2.99 
1.42 

-2.79 

0.1] 
0.10 
0.26 

-0.01 
0.03 
0.39 

-2.33 
0.21 

-1.44 

1980 

-1.06 
-0.62 
-2.42 

-4. 33. 
-1.29 
._ 7. 30 

-1.43 
-0.38 
-2.27 

-1.71 
-0.74 
-3.38 

-1.44 
-0.19 
-2.13 

-0.41 
0.01 

-0.55 

1981 

-1.76 
-0.25 
-1.96 

-5.83 
-0.33 
-6.19 

-2.30 
0.75 

-1.55 

-3.30 
1.34 

-1.49 

;..2.69 
2.06 

-0.28. 

0.27 
-0.25 
-0.07 

1982 

-2.00 
-0.20 
-1.95 

-7.07 
0.4~ 

:-5.71 

1983 

-1.83 
0.06 

-1.67 

-6.37 
0.41 

~5.89 

-1.55 -1.60 
0;31 0.36 

-1.16 -1.14 

-0.15 
-0.23 
-0.44 

0.98 
0.22 
1.17 

-0.42 
o.oo 

-0.34 

-0.51 
0.97 
0.79 

0.54 
1.03 
1.95 

-0.73 
0.11 

-0.52 

5 Year 
Average 

-3.85 
-0.36 
-4.23 

-13.48 
0.20 

-13.39 

-4.23 
0.84 

-3.55 

-2.78 
0.64 

-1.87 

-1.33 
1.55 
0.70 

-0.99 
-0.02 
-0.98 
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low accuracy level. This indicated that the information situation was 

less valuable to producers than the no information situation. The 

four crops accounted for 110.5 percent of high accuracy result, 113.0 

percent of middle accuracy result, and 139.2 percent of the low 

accuracy result. This again indicated that the three remaining crops 

had a positive influence on the value of information. 

The five year averages for the middle and low accuracy levels 

were not significantly different from the high accuracy five year 

average (Table XXV) • Only the 1979 and 1980 results for the low 

accuracy level -were significantly different, at the 20 percent level 

in 1980 and the 1 percent level for 1979. None of the middle accuracy 

level results -were significantly different from the high accuracy 

result. 

Combining the value of the information to the consumer with the 

value to the producer resulted in the value of the information to the 

U.S. economy. The five year average value was $110.96 million per 

year for the high accuracy level, $22.41 million per year for the 

middle accuracy level, and $193.79 million per year below the no 

information level for the low accuracy. Each year plus the five year 

average difference between the high accuracy level and the middle and 

low accuracy levels were significant at least at the 10 percent level 

of significance (Table XXV). 

Less Timely 

Table XXIV also allows the compar1son of the value of information 

results obtained for the high and middle accuracy levels with the low 

current year price -weight (less timely) assumption. The five year 
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average value of information to consumers was $99.92 million per year 

with the high accuracy level and $42.71 million per year with the 

middle accuracy leveL The difference was statistically significant 

as were the differences for each of the five years individually (Table 

XXV). The four crops accounted for 84 to 98 percent of the seven crop 

totals shown. As occurred before, the three crops remaining had a 

positive effect on the total. 

The value of information to producers averaged over the five 

years simulated was $20.27 million per year below the no information 

level for the high accuracy level and $7.78 million per year below for 

the middle accuracy level. The .£ive year averages were not 

significantly different with only the 1979 difference significant. 

The four crops accounted for from 74 to 131 percent of the seven crop 

total. In 1979, the three remaining crops increased the negative 

value from $16.48 million to $19.18 million. In all other years, the 

three crops helped reduce the negative values or increase the positive 

values. 

The value of information to the U.S. economy from the high 

accuracy level resulted in an average $79.65 million per year over the 

five years simulated. This compares to $34.93 million under the 

middle accuracy level assumption. The difference was significant at 

under the 1 percent level. Only 1982 and 1983 were not significantly 

different. The four crops accounted for from 84 to 97 percent of the 

seven crop total shown. The three crops had a positive effect on the · 

totals. 
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Time! iness 

High Accuracy 

The effect of timeliness of the information was evaluated us1ng 

the two current year price weights, 0.90 versus 0.25. The higher 

weight was indicative of more producer response due to more time with 

which to study the information and to make the production decision 

according to the forecast and pr1.ce expectations. In Table XXIV, the 

value of information results for consumers, producers, and the U.S. 

(net domestic) are presented, assuming the high level of accuracy. 

The five year average value of information to consumers was 

$145.37 million per year with the more 

$99.92 million per year with the less 

timely 

timely 

information versus 

information. The 

difference was statistically significant at the 1 percent level (Table 

XXV). The 1980 and 1981 differences were also significantly 

different. The four crops accounted for from 81 to 98 percent of the 

seven crop total shown. In every year the three crops remaining had a 

positive influence on the total. 

The value of the information to producers for the more timely 

information was $34.41 million per year below the no information level 

averaged over the five years simulated. The less timely information 

average was $20.27 million per year below. The difference did not 

prove to be statistically significant. Only the 1981 difference was 

significant at the 20 percent level. The four crops accounted for 

nearly 110 percent of the seven crop total with the 10 percent 

reduction (absolute increase) due to the three remaining crops. 
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The value of the more timely information to the U.S. was $110.96 

million per year, averaged over the five years, compared to $79.65 

million per year for the less timely information. The difference was 

statistically significant at under the 10 percent level. The 1980 and 

1981 differences were also significant at the 20 percent level. The 

four crops accounted for nearly 88 percent of the seven crop total. 

Middle Accuracy 

Under the assumption of the middle level of accuracy (75/99), the 

results of the two timeliness criteria are shown in Table XXIV. The 

five year average value of information to consumers was $66.98 million 

per year for the more timely information, compared to $42.71 million 

per year for the less timely information. 'The difference was 

statistically significant at the 20 percent level (Table XXV). The 

difference between the more and the less timely information results 

was statistically significant ~n 1980 and 1981 also. Nearly 85 

percent of the seven crop total was accounted for by the four crops. 

The value of the more timely information relative to the no 

information result for producers was $44.57 million per year below, 

compared to $7.78 million per year below for the less timely 

information, a statistically significant difference. The 1981 

difference was significant also. The four crops accounted for from 

113 to 128 percent of the seven crop total. This indicated that the 

three crops remaining had a positive effect by reducing the negative · 

value to producers. 

The value of the information to the U.S. was larger with the less 
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timely information, $22.41 million per year for the more timely infor

mation versus $34.93 million per year for the less timely information. 

This indicated a trade-off between accuracy and timeliness. The 

difference was not statistically significant, however. The 1980 and 

1983 differences were significant at the 5 percent level. The four 

crops accounted for only 34.4 percent of the seven crop total with the 

more timely information and 74.9 percent of the seven crop total with 

the less timely information. 

Preliminary Surplus Weighting 

Table XXIV shows the results when the surplus weight for the 

preliminary export forecast tmder the high accuracy, more timely 

information assumption was reduced from 0.10 and 0. 20 to 0. 05 and 

0.10. 

The five year average value of information to consumers changed 

from $145.37 million per year to $126.38 million per year, not a 

statistically significant difference. Only the 1979 difference was 

significant (Table XXV). The four crops accounted for nearly 93 

percent of the seven crop total. 

The five year average value of information to producers was 

$34.41 million per year below the no information level with the larger 

surplus weight. This compares to $34.78 million per year below with 

the smaller weight, again, not a significant difference. None of the 

differences were significant. The four crops accounted for over 110 · 

percent of the seven crop total. 

the negative value. 

The three crops remaining reduced 

The value of information to the U.S. economy was $110.96 million 
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per year with the large surplus weight and $91.6 million per year with 

the small surplus weight. Only the 1979 difference was signficant at 

the 20 percent level. The four crops accounted for over 87 percent of 

the seven crop to tal • 

Alternative Supply-Demand Scenarios 

Table XXVI shows the value of information accruing to consumers, 

producers, and the u.s.· economy, in general, (net domestic) under the 

three alternative supply-demand scenarios. 

The value of information to the consumer was statistically 

different in all five years between the three scenarios (Table XXVII). 

The five year averages were $49.75 million above the no information 

value for the excess supply scenario, $373.11 million above for the 

fluctuating supply scenario, and $740.90 million above for the tight 

supply scenario. (Tables XXXVII, XXXIX, and XLI, Appendix A). 

In 1979, for both the excess and fluctuating supply demand 

scenarios, the value of the satellite-based information was negative 

to consumers. In each of the other years and for all five years of 

the tight supply scenario the information had a positive value to 

consumers. The negative value to the consumer results from higher 

prices for wheat and soybeans when information is available for the 

excess supply scenario. This is due to smaller production levels. 

For the £1 uctuating scenario, corn also contributes to this negative 

value to consumers • 

The value of information to producers, averaged over the five 

years, under the tight supply situation was $228.09 million below the 



TABLE XXVI 

VALUE OF INFORMATION ESTIMATES, RELATIVE TO THE CURRENT LNFO:RMATION SYSTE}J, FOR DOMESTl..C CON~UMERS, 
PRODUCERS, AND TOTAL FOR THREE SUPPLY-DEMAND SCENARIOS 

1979 1980 1981 1982 1983 FIVE YEAR 
AVERAGE 

(Million Dollars) 
EXCESS SUPPLY: 

Domestic Consumer -73.81 33.40 69.87 31.61 187.67 49.75 
Producer -29.83 7. 72 -101.63 -345 .• 74 -348.73 -163.64 
Total -103.64 41.12 -31.76 -314.13 -161.06 -113.89 

FLUCTUATING SUPPLY: 

Domestic Consumer -215.59 794.32 670.26 331.86 284.69 373.11 
Producer 245.76 -550.59 -889.96 -145.72 -160.05 -300.11 
Total 30.17 243.73 -219.70 186 .14 124.64 72.99 

TIGHT SUPPLY: 

Domestic Consumer 448.03 179. 11 580.94 2187.47 308.94 740.90 
Producer 9.21 401.17 -1200.21 -2617.36 2266.72 -228.09 
Total 457.24 580.28 -619.27 -429.89 2575.67 512.80 

...... 
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TABLE XXVII 

RESULTS OF STATISTICAL TEST FOR EQUAL MEANS, VALUE OF INFORMATIONS, 
SEVEN CROP TOTAL, THREE SUPPLY-DEMAND SCENARIOS 

1979 1980 1981 1982 

EXCESS VERSUS TIGHT SUPPLY 

Consumer Surplus -76.61 -13.07· -59.16 -101.85 
Producer Surplus -3.08 -20.37 52.86 47.89 
Net Domestic Surplus -81.47 -46.88 29.24 3.84 

FLUCTUATING VERSUS TIGHT SUPPLY 

Consumer Surplus -91.81 36.84 6.24 -81.22 
Producer Surplus 16.31 -41.99 14.66 51.79 
Net Domestic Surplus -51.64 -24.01 17.59 19.47 

EXCESS VERSUS FLUCTUATING SUPPLY 

Consumer Surplus 37.21 -57. 71 -44.15 -26.66 
Producer Surplus -29.27 37.95 54.87 -14.24 
Net Domestic Surplus -22.93 -19.78 14.44 -41.38 

1983 

-3.31 
-65.30 

-145.16 

-0.65 
-60.68 

-125.73 

-11.74 
-20.83 
-36.10 

5 Year 
Average 

-32.69 
1. 45 

-20.42 

-15.81 
-1.58 

-14.18 

-30.78 
11.23 

-26.97 

A t-statistic of+ 1.28 is significant at a 20 percent level, + 1.64 is significant at a 10 percent 
level, and+ 1.96 is significant at a 5 percent level. 

....... 
I.J1 
w 
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no information level, compared to $300.11 million below for the fluc

tuating supply-demand situation and $163.64 million below for the 

excess supply scenario. The five year averages and the individual 

years were all significantly different for each scenar1o (Table 

XXVII). 

For the excess supply scenar1o producer value is positive only 1n 

1980 due to positive values to soybean and cotton producers. This 1s 

due to the higher product price. For the fluctuating scenario, only 

the producer value in 1979 is positive. Again, product price for 

wheat, corn and soybeans is the reason. With the tight supply 

scenar1o, positive values of information to producers occurred, 1n 

three of the five years simulated. In 1979, 1980, and 1983 both 

consumers and producers received a positive value from the improved 

information. 

The net result of the consumer and producer value of information 

was that over the five years the value of information to the U.S. 

economy was $512.80 million per year above the no information level 

under the tight supply-demand scenario. This compared to $72.99 

million per year above the no information result for the fluctuating 

supply scenario and $113.89 million per year below for the excess 

supply scenario. 

(Table XXVII). 

Again, all points were significantly different 

For the excess supply scenario, the value of information to 

consumers and producers combined was negative in all years except 1980 · 

when both consumers and producers received a positive value from the 

information. In 1979, both consumers and producers received less from 

the in format ion than the level attained without the in format ion. In 
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the other three years the negative value to producers outweighed the 

positive· value to consumers, resulting 1n a negative value When 

combined. 

For the fluctuating supply scenario, the value of information to 

consumers and producers combined is positive in every year except 

1981. In 1981 the negative value to producers was greater than the 

positive value to consumers. In all other years the positive value 

was always greater than the nega.tive value. For the tight supply 

scenario, both consumers and producers received a positive value from 

the information in 1979, 1980, and 1983. In 1981 and 1982, the 

negative value to producers outweighed the positive value to 

consumers. Higher W!eat prices without information results in large 

negative values of information to wheat producers in these two years. 



CHAPTER VII 

FURTHER ANALYSIS WITH THE MODEL 

This chapter presents the results of some "what if" types of 

situations. The model was run for one iteration only in each case. 

The first section of this chapter analyzes the results obtained at 

four different accuracy levels for the high .current year price weight 

and large surplus weight. The second section compares the results 

obtained under various types of satellite forecasting capabilities 

(i.e., all crops, wheat only, wheat and corn only) with an assumed 

level of a future USDA forecasting ability. 

Accuracy Levels 

Four different accuracy levels were assumed with one iteration of 

the model using random yields and preliminary and final exports. For 

the four simulations only the preliminary export value changes based 

on the alternative forecast accuracy level used. The results 

represent the correct relationship between the simulation results 

although the exact level does not coincide with the level expected 

from a 300 iteration simulation.· It is valid to compare these results 

for differences in results due to accuracy level assumptions as long 

as the relative levels are kept in mind. The same three accuracy 

levels (90/99, 75/99, and 50/99) were evaluated plus a higher accuracy 

level of plus or mmus 5 percent in 99 out of 100 years (95/99). 

Table XVIII presents the value of information to consumers, producers, 

156 
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and the U.S. (net domestic) for the five years for the four 

simulations with a five year average. 

The average value of information at the highest accuracy level 

( 95/99) is $16.77 million per year, compared $6.82 million per year 

below the no information level for the 90/99 accuracy level, $246.81 

million per year below for the 75/99 accuracy level, and $667.06 

million per year below for the 50/99 accuracy level. By comparison to 

the stochastic results obtained earlier, the 90/99 accuracy level was 

$110.96 million per year above the no information result, the 75/99 

accuracy level was $22.41 million per year above, and the 50/99 

accuracy level was $193.79 million per year below. 

A simple linear regression for the three stochastic results with 

their corresponding deterministic result allows the estimation of What 

the 95/99 accuracy level result may have been using the stochastic 

simulator. With the deterministic average of $16.77 million per year, 

the estimated stochastic result would be $131.19 million per year 

above the no information result. 

Figure 34 shows the relationship of value of information per year 

to the level of accuracy. From Figure 34 some accuracy level near 

72.5 percent in 99 out of 100 years would be required for the value of 

information frcm the satellite-based information system to be greater 

than the value of information under the current information systems. 

The numbers in the chart are not discounted thus some adjustment-would 

need to be made for its use in a cost benefit analysis. 



Accuracy 
Level 

95/99 

90/99 

75/99 

50/99 

VALUE OF 

Consumer 
Producer 
u.s. 

Consumer 
Producer 
u.s. 

Consumer 
Producer 
u.s. 

Consumer 
Producer 
u.s. 

TABLE XXVIII 

INFORMATION UNDER FOUR ALTERNATIVE ACCURACY ASSUMPTIONS 

1979 

149.83 
-176.89 
- 27.06 

167.98 
-210.31 
- 42.33 

189.86 
-273.61 
- 83.75 

199.86 
-339.13 
-139.27 

1980 1981 

644.63 2080.04 
367.94 -4217.83 

1012.57 -2137.79 

654.43 2071.30 
285.75 -4175.31 
940.18 -2104.01 

1982 1983 

807.08 1762.27 
1360.12 -2693.31 
2167.20 - 931.04 

756.30 1699.76 
1367.31 -2651.29 
2123.61 - 951.53 

670.72 1432.02 1318.91 1740.41 
35.33 -2704.16 -1566.48 -2077.04 

706.05 -1272.14 - 247.57 - 336.67 

608.29 1422.39 858.28 1645.94 
-236.21 -2924.27 -1914.84 -2655.61 

372.08 -1501.88 -1056.56 -1009.67 

5 Year 
Average 

1088.77 
-1072.00 

16.77 

1069.95 
-1076.77 

6.82 

1070.38 
-1317.19 
- 246.81 

946.95 
-161.4.01 
- 667.06 

...... 
\J1 
00 
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Types of Information Coverage 

The three alternative supply demand scenarios were used along 

with alternative assumptions regarding future USDA forecasting error 

levels and associated satellite information forecasting error levels. 

The first USDA forecast of crop exports for the seven crops was 

compared to the final export for each crop to determine the error 

associated with the first forecast. This was done for the years 1975 

through 1979. The level of forecast errors were then applied, in 

reverse order, to the POLYSIM baseline exports to get the assumed USDA 

forecast errors .for the years 1979 through 1983. 

A simple "rule of thumb" schedule was devised to associate a 

forecast error under the satellite information system to a forecast 

error under the assumed USDA system. The procedure was ,two step. 

First, the sign of the error by the USDA forecast was assumed. 

Second, an error level for the satellite-based information was 

associated with an error level for the USDA system as shown below: 

If the USDA error is: 

0 - 5 % 

5 - 10% 

10 - 15% 

15% 

Then the satellite error is: 

5% 

6% 

8% 

10% 

Thus for a g1ven USDA forecast error, the corresponding satellite 

information system forecast error was determined. This preliminary 

export forecast error was used in the simulation model along with the 

predetermined final export values. 
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Three types of information coverage were assumed: 1) all seven 

crops were included in the satellite-base information system, 2) only 

wheat and corn were included in the satellite information system, and 

3) only \\heat included in the satellite based system. 

For each of the three supply-demand scenarios, the value of the 

information from the satellite-based information system was higher 

when all seven crops were included (Table XXIX). When only the wheat 

and corn forecasting was included, the value of the information was at 

least 75 percent of the seven crop value. The value of information 

when only \\heat forecasts were included ranged from $3.84 million per 

year below the no information level for the excess supply situation to 

$552.40 million per year above for the tight supply situation. lhe 

tight supply result with only wheat forecasting represents over 80 

percent of the seven crop forecasting result. For the fluctuating 

supply situation, the wheat only system's value was near 45 percent of 

the seven crop system's value. 

The value of information results were obtained from only one 

iteration of the simulation model and, as such, the results do not 

show the same relationship between the three supply-demand scenarios 

that was exhibited by the stochastic simulation of 300 iterations. 

The relationship of the results within each scenario (e.g., all crops 

versus wheat and corn versus wheat) was the expected relationship (all 

crops should be most valuable, followed by the \\heat and corn value, 

and the wheat only value) • 



TABLE XXIX 

VALUE OF INFORMATION UNDER ALTERNATIVE TYPES OF SATELLITE-BASED INFORMATION 

EXCESS SUPPLY 
All Crops 
Wheat and Corn 
Wheat 

TIGHT SUPPLY 
All Crops 
Wheat and Corn 
Wheat 

FLUCTUATING SUPPLY 
All Crops 
Wheat and Corn 
Wheat 

1979 

8.43 
13.73 
0.90 

463.26 
388.49 

47.40 

-162.76 
7.03 

- 2.99 

1980 

11.37 
64.73 
1.44 

-872.94 
-681.72 
- 97.05 

- 89.52 
10.50 
12.04 

1981 1982 1983 
(MILLION DOLLARS) 

- 5.91 
-36.36 
- 6.78 

493.04 
322.44 
-10.23 

185.87 
-72.22 
-84.08 

90.60 129.78 
88.11 46.34 

- 1.47 -13.31 

926.04 2432.99 
871.22 2136.05 
878.49 1943.37 

96.28 
217.60 
116.71 

108.59 
-32.52 

20.38 

5 Year 
Average 

-
46.85 
35.31 
3.84 

688.48 
607.30 
552.40 

27.67 
26.08 
12.41 



CHAPTER VI II 

SUMMARY, CONCLUSIONS, AND RECOMMENDED USES 

Sunnnary 

Even before the launch of the first Earth Resources Technology 

Satellite (ERTS), now called Landsat, in 1972, questions had been 

asked regarding the benefits to be obtained by using satellite data. 

Research projects, such as the Large Area Crop Inventory Experiment 

(LACIE), have developed some analytical tools capable of being used 

for crop condition assessment and early warning of crop production 

potentials. With the incorporation of these tools into an operational 

role within the U.S. Department of Agriculture, the value of the 

information provided by a satellite-based information system, again, 

has become important. 

The apparent advantages of a satellite-based system are through 

improved accuracy and improved timeliness. Both advantages allow 

producers and consumers to make decisions earlier in the production 

and consumption cycles with less fear of the forecast information 

resulting in an incorrect decision. Government policymakers will be 

able to use the more current, more accurate information in their 

decisions. 

Several studies have been conducted in order to estimate the 

value of information provided by a satellite-based system. Each study 
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has had some shortcoming in terms of model specifications, 

implementation errors, lack of real -world applicability, etc. This 

study has taken a simulation model of the U.S. agricultural economy 

and added sections to measure the value of the information in terms of 

consumer and producer surpluses. 

The approach taken was to evaluate the consumer and producer 

surpluses resulting from vary1ng levels of U.S. exports and the 

preliminary export forecast using a satellite-based information 

system. Various accuracy and timeliness levels of the preliminary 

export forecast were simulated. In addition, increasing, decreasing, 

and fluctuating commodity supply-demand levels were evaluated. 

Although the discussion refers to a satellite-based information 

system no satellite data is used in the anlaysis. The link to the 

satellite-based information system is through var1ous assumptions 

regarding information accuracy and timeliness. Alternative 

assumptions can relate the results to any improved information 

regardless of the source. 

Conclusions 

On the basis of the results of this study the conclusion was that 

the satellite-based information, under the assumptions underlying the 

model, has a positive value when the new system was of a higher 

accuracy level than the current information system. Both more 

accurate and more timely information showed more value than less· 

accurate and less timely information. More timely information proved 

less valuable as the accuracy level decreased. 
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Under alternative supply-demand scenarios, the value of the 

satellite-based information was significantly higher for the 

continually tightening supply situation (commodity shortage). The 

fluctuating supply scenario a1 so proved to receive a positive value 

fran the satellite information. ·. The nondiscounted average value of 

information under the tight supply situation is $512.80 million per 

year greater than the current information system, compared to nearly 

$73 million per year for the fluctuating supply scenario·. For the 

excess supply scenario, the no information value was greater than the 

with information result. 

With less than a seven crop information system, a weat and corn 

information system resulted in more than 75 percent of the value of 

the full seven crop system under all three supply-demand scenarios. 

Also, a wheat only system proved to account for one quarter of the 

value of a full seven crop system. 

Other conclusions are: 

1) Production, consumption, and prices tended to be sta'l?ilized. 

Generally, the increases and decreases were at a more moderate rate 

and reached lower highs and higher lows. 

2) Farm prices were lower on the average. 

3) Livestock production tended to be larger although not statis

tically significant. 

4) Net farm incomes were slightly different. Again, the differ

ence was not statistically significant. 

5 )· Farmer reserve levels were highe·r. 

6) Deficiency payments were somewhat higher on the average due 

to the generally lower price levels. 
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Limitations 

The most severe limitation of this study is the exact 

relationship .of the satellite-based information accuracy (with regard 

to foreign crop production) and the level of the U.S. export forecast 

accuracy. Is a satellite system accuracy of ~5 percent required just 

to reach an export forecast accuracy of ~25 percent? Or can a +10 

percent export forecast accuracy be attained with a +10 percent 

satellite-based production accuracy level? 

A second limitation of the study may be the annual timeframe of 

some decisions and processes. From the consumption viewpoint, a 

monthly time frame may be more appropriate with regard to purchase, 

storage, and marketing decisions. For crop production, an annual 

timeframe may be sufficient s~nce little can be done ,short of 

destroying planted fields to reduce output once the crop is planted. 

Output increases are similarly difficult to· achieve once the crop is 

planted. Producer marketing decisions may be better modeled on a 

monthly level. 

The assumption of linear supply and demand curves also prove to 

be a limitation of this study. Under the alternative assumption of 

non-linear curves, the values of consumer and producer surpluses will 

change by an amount directly related to the amount of the curve. With 

small changes away from the equilibrium level, the assumption of 

linear curves should not be significant. The assumption of parallel 

shifts in the curves should be recognized also. Anything less than a 

parallel shift would tend to decrease the surpluses and, therefore, 
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the value of the information. Again, with small shifts around the 

equilibrium, this assumption should not prove significant. 

With reference to the work of Bullock (7), any errors in actions 

taken, relative to the stock holdings, from the availability of 

satellite-based information may alter the results of this study 

some~at. This study is more dynamic than that of Bullock or Hayami 

and Peterson thus the implications of their two period models are not 

readily apparent over the longer term. What is the value or cost in 

five years of stock actions taken this year? 

Affects on the livestock sector of the changes in crop 

production, prices, etc., are not evaluated in this study. Inclusion 

of these surpluses would affect the results. From the lower price and 

high production levels, one would expect the livestock producers to 

expand production. The expanded production would lower pr1ces. The 

expanded production and lower price would result in a positive surplus 

to consumers • The change 1n surplus to livestock producers 1s 

unknown. Lower prices should mean lower surpluses, but production 

increases and lower feed costs may offset the lower surplus resulting 

in an overall. gain to livestock producers also. 

A second need of the model, in order to use the results directly 

in a cost/benefit analysis, would be to add a discounting mechanism to 

obtain an estimate of the present value of these anticipated future 

values of information. Again, this would appear to be a minor 

modification to the model. 
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Recommended Uses 

By comparison to previous value of information studies by ECON, 

Inc. and Earthsat, this study uses a more relastic model of the U.S. 

agricultural economy applied t.mder alternative accuracy level, time

liness, and supply-demand scenarios. Producers use the futures price, 

generated by using the POLYSIM model and the preliminary export fore-

cast, to temper their production decisions. Consumers and producers 

are allowed to use the futures price as the basis for a small portion 

of their sales and purchases of the grains. 

The ECON, Inc. study using the integrated model estimated the 

benefits derived from improved estimates of global wheat production to 

be near $235 million per year. Earlier ECON, Inc. studies placed the 

value of wheat information at between $108 million per year; and $212 

million per year. The Earthsat Corporation study evaluated domestic 

production forecast improvements and, therefore~ is not comparable. 

The high accuracy level information value is estimated at $111 million 

per year ( nondiscounted) for the seven crops analyzed. 

Based on the results presented here an assessment of the value of 

the satellite-based information system could be made once appropriate 

discounting procedures are used. Alternative accuracy levels and 

timeliness criteria could be analyzed relative to the costs of 

attaining each level of accuracy or timeliness. 

under alternative supply-demand assumptions. 

This could be done 

If alternative satellite capabilities (specifications) could be 

tied to some level of accuracy, then an evaluation of benefits of 

these capabilities could be made and associated with the appropriate 

cost estimates. 
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Further Research Needs 

The most critical need for further research is to associate 

various foreign crop production forecasts (errors) by countries or 

regions and by crops with var1ous U.S. export forecasts (errors). 

What are the typical relationships among a foreign country's 

production shortfalls, its ~ports, and U.S. exports? Such an 

analysis would provide direct input to any cost/benefit anlaysis of 

future satellite capabilities as well as information accuracy and 

timeliness criteria • 

.Additionally, the questions of who benefits, "Who loses, and by 

how much need to be investigated more thoroughly. Future decisions 

may hinge on which element of society benefits the most, and if they 

could compensate other elements of society. 

Other areas of research involve the effects of forecasts 

(information) on commodity cash and futures markets, U.S. govermnent 

policy decisions, livestock production, etc. Analysis of ·alternative 

trade restriction policies, world grain reserve policies, long term 

sales agreements, and other less than free market conditions appear to 

be fruit full areas of consideration. 
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TABLE XXX 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED AND THE FIVE YEAR AVERAGE, BY CROP, 
GENERAL "NO INFORMATION" CASE 

5 YEAR 
VARIABLE 1 1979 1980 1981 1982 1983 :AVERAGE 

WHEAT: 
Acres Harvested 66,60 65.45 63.92 63.60 66.25 65.17 
Acres Set Aside 10.61 2.72 3.81 2.98 2.53 4.53 
Production 2128.29 . 2120.70 2089.54 2038.99 2117.37 2098.98 
Total Supply 3052.29 2963.52 2959.59 2877.54 2858.62 2942.31 
Domestic Demand 824.00 796.94 798.34 790.30 789.59 799.83 
Ending Inventor~ 840.82 868.05 836.55 739.26 695.34 796.00 
Reserve Actions 14.83 54.02 35.72 47.46 47.59 39.93 
Price 3.22 3.42 3.44 3.64 3.65 3.47 
Deficiency Payments 356.10 85.95 154.16 67.24 44.36 141.56 
Total Government Costs 418.26 135.04 194.87 96.73 63.26 181.63 
Consumer Surplus . 7.10 -7.43 -131.02 -258.54 -326.00 -143.18 
Producer Surplus -64.25 -174.02 249.52 379.98 395.44 157.34 
Domestic Surplus -57.14 -181.44 118.51 121.44 69.44 14.16 

SOYBEANS: 
Acres Harvested 73.42 68.29 66.73 67.31 66.65 68.48 
Acres Set Aside 0.00 0.85 0.78 0.88 0.82 0.67 

Production 2120.52 2020.59 2018.40 2081. 77 2072.92 2062.84 

Total Supply 2270.52 2170.73 2145.80 2209.97 2225.75 2204~55 

Domestic Demand 1096.74 1091.13 1087.42 1149.42 1189.03 1122.75 

Ending Inventory 150.14 127.40 128.20 152-83 141.77 140.07 

Price 6,94 7.37 7.74 7:22 7.32 7.32 
Consumer Surplus -232.61 -418.8S -439.90 -395.89 -451.45 -387.74 

Producer Surplus 270.57 208.47 37.35 140.72 286.18 188.66 

Domestic Surplus 37.96 -210.41. -402.54 -255.18 -165.27 -199.09 
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TABLE XXX (Continued) 

VARIABLE 1 
5 YEAR 

1979 1980 .. 1981 1982 1983 AVERAGE 

COTTON: 

Acres Harvested 13.16 11.17 11.18 11.14 11.55 11.64 
Acres Set Aside 0.00 1.74 2.19 2.27 2.30 1. 70 
Production 13.22 11.40 11.52 11.69 12.26 12.02 
Total Supply 17.42 17.20 16.95 16.69 16.90 17.03 
Domestic Demand 6.27 6.36 6.45 6.50 6.59 6.43 
Ending Inventory 5.61 5.23 4.80 4.44 4.42 4.90 
Reserve Actions 4 -0.24 -0.06 0.04 0.10 0.04 -0.02 
Price 0.54 0.56 0.58 0.63 0.64 0. 59 
Deficiency Payments 171.10 461.75 392.14 393.89 341.02 351.98 
Consumer Surplus -76.29 -37.86 15.97 16.27 -37.19 -23.82 
Producer Surplus 125.07 12.69 -101.06 -76.52 -11.76 -10.32 
Domestic Surplus 48.77 -25.17 -85.09 -60.25 -48.96 -34.14 

CORN: 
Acres Harvested 69.63 71.65 73.69 74.83 75.07 72.97 
Acres Set Aside 2.90 0.54 0.61 0.56 0.82 1.09 
Production 7078.65 7149.08 7339.39 7398.52 7356.70 7264.46 
Total Supply 8316.65 8194.32 8443.56 8596 •. 58 8617.62 8433.74 
Domestic Demand 4772.30 4887.56 4955.86 5032.75 5072.30 4944.15 
Ending Inventory 1044.24 1103.16 1197.06 1259.92 1245.44 1169.96 
Reserve Ac tiona 3 6.21 58.26 11.73 19. 59 18.80 22.92 
Price 2.50 2.61 2.52 2.48 2.52 2.53 
Deficiency Payments 0.00 6.49 29.17 36.28 18.02 17.99 
Total Government Costs 153.92 14o. n 153'. 02 148.32 125.44 144.29 
Consumer Surplus -98.34 -132.-24 -363.31 -322.80 -358.90 -255.12 
Producer Surplus 97.24 -61.89 413.54 115.4 7 197.16 152.30 
Domestic Surplus -1.10 -194.14 50.22 -207.32 -161.75 -102.82 
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TABLE XXX (Continued) 

5 YEAR 
VARIABLE 1 1979 1980 1981 1982 1983 AVERAGE 

GRAIN SORGHUM: 

Acres Harvested 12.96 14.11 14.61 14.11 14.26 14.01 
Acres Set Aside 0.90 0.25 0.62 0.62 0.79 0.64 
Production 762.67 787.40 806.50 779.19 785.08 784.17 
Total Supply 949.67 925.92 947.61 932.41 934.70 938.06 
Domestic Demand 531.07 526.09 533.67 521.23 525.26 527.46 
Ending Inventory 138.52 141.11 153.22 149.63 153.04 14 7.11 
Reserve Actions 3 0.22 8.55 -8.51 -0.23 5.81 1.17 
Price 2.34 2.38 2.30 2.33 2.30 2.33 
Deficiency Payments 24.93 79.00 106.89 94.48 ll8.07 84.67 
Total Government Costs 50.62 103.88 132.30 120.15 142.40 109.87 
Consumer Surplus -70.32 -57.40 -78.11 -118.81 -108.28 -86.59 
Producer Surplus 13.10 -51.08 15.32 -19.92 -47.64 -18.04 
Domestic Surplus - -57.22 -108.48 -62.78 -138.73 -155.92 -104.63 

OATS: 

Acres Harvested 10.04 12.15 11.94 12.06 12.13 11.66 
Acres Set Aside 0.00 0.12 0.13 0.04 0.03 0.06 
Production 527.80 639.94 634.04 642.03 648.22 618.40 
Total Supply 836.80 851.44 858.25 865.61 879.91 858.40. 
Domestic Demand 626.30 628.23 635.67 634.92 639.12 622.76 
Ending Inventory 210.50 223.21 222.58 230.69 240.78 225.55 
Price 1.29 1. 34 1.33 1.35 1.34 1.33 
Consumer Surplus -0.42 -3.61 -7 .. 03 -13.07 -17.12 -8.25 
Producer Surplus -1.77 -0.28 2,51 2.39 1.97 0.96 
Domestic Surplus -2.20 -3.8-9 -4.53 -10.67 -15.15 -7.29 
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TABLE XXX (Continued) 

VARIABLE 1 1979 1980 1981 

BARLEY: 
Acres Harvested 7.43 8.11 8.51 
Acres Set Aside 0. 70 0.26 0.18 
Production 355.61 382.34 406.48 
Total Supply 602.61 576.14 572.67 
Domestic Demand 369.65 36 7. 98 367.25 
Ending Inventory 183.79 156.19 151.08 
Price 2.04 2.14 2.12 
Deficiency Payments 30.67 68.21 82.21 
Consumer Surplus 1.39 -3.70 -5.06 
Producer Surplus · -1.15 -4.28 6.57 
Net Domestic Surplus 0.24 -7.98 1.51 

SUMMARYz (TOTALS) 
' 

Net ~arm Income .31988.10 33840.60 35029.00 
Consumer Surplus -469.50 -661.13 -1008.45 
Producer Surplus 438.80 -70.38 623.75 
Net Domestic Surplus -30.70 -731.51 -384.71 

. ! 
the end of Appendix A. See footnotes at 

1982 1983 

8.44 8.49 
0.15 0.12 

403.54 408.32 
564.62 560.06 
365.56 365.39 
141.74 137.27 

2.16 2.26 
66.82 64.79 

-12.16 -16.78 
5.63 4.55 

-6.53 -12.22 

35541.50 32676.10 
-'1104. 99 -1315.72 

547.75 825.89 
-557.24 -489.82 

5 YEAR 
AVERAGE 

8.20 
0.28 

391.26 
575.22 
367.17 
154.01 

2.14 
62.54 
-7.26 

2.26 
-5.00 

33815.04 
-911.96 

473.16 
-438.80 
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TABLE XXXI 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED AND THE FIVE YEAR AVERAGE, WITH T-STATISTIC, 
BY CROP, HIGH ACCURACY LEVEL, HIGH CURRENT YEAR PRICE WEIGHT, SMALL SURPLUS WEIGHT, 

"WITH INFORMATION" CASE 

VARIABLE~' 1979 1980 1981 1982 1983 5 Year t- 2 
Average Statistic 

WHEAT: 
Acres Harvested 66.55 65.99 64.11 64.13 66.12 65.38 2.17 
Acres Set Aside 10.61 2.43 4.34 2.79 2i93 4.62 0.42 
Production 2126.80 2138.16 2095.71 2055.70 2113.07 2105.89 1. 40 
Total Supply 3050.80 2980.62 2983.17 2915.60 2886.91 2963.42 3.92 
Domestic Demand 822.88 796.63 800.57 795.77 795.33 802.24 3.63 
Ending Inventor~ 840.46 885.46 857.90 771.84 717.89 814.71 3.35 
Reserve Actions 11..75 44.11 28.13 46.09 48.08 35.63 -1.95 
Price 3.22 3.41 3.40 3.52 3.56 3.42 -4.01 
Deficiency Pymts 341.36 91.97 152.31 67.48 51.77 140.98 -0.06 
Total Gov't Cost 404.22 143.96 19 7. 58 101.77 74.90 184.49 
Consumer Surplus -16.13 -15.58 -80~74 -131.38 -187.58 -86.28 4.46 
Producer S~rplus -57.46 -164.15 181.96 183.64 217.42 72.28 -3.42 
Domestic Surplus -73.59 -179.73 101.22 52.26 29.84 -14.00 -1.74 

SOYBEANS: 
Acres Harvested 72.73 68.45 67.54 66.28 66.61 68.32 -1.38 
Acres Set As:Lde 0.00 0.65 0.79 1. 24 0.41 0.62 -1.11 
Production 2101.09 2026.08 2043.56 20.50. 55 2072.51 2058.76 -0.90 
Total Supply 2251.09 2166.84 2171.54 2191.87 2210.78 2198~"43 -1.42 
Domestic Demand 1086.69 1086.66 1100.05 1145.88 1180.71 1120.00 -1.23 
Ending Inventorv 140.76 127.99 141.32 138.27 135.13 136.69 -1.86 
F.cice 7.10 ·1. 39 7.51 7.36 7.43 7.36 1. 37 
Consl,!mer Surplus -385.61 -472.63 -182.81 -450.66 -574.81 -413.32 -0.80 
Producer Surplus 462.80 259.34 -264.38 . 289.15 499.15 249.21 1.80 
Domestic Surplus 77.19 -213,29 -447.25 -161,51 -75,66 -164,10 1,78 
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TABLE XXXI (Continued) 

VARIABLE 1 1979 1980 1981 1982 1983 5 Year t-.. 2 
Average Statistic 

COTTON: 
Acres Harvested 12.66 11.28 11.48 11.47 11.41 11.66 0.41 
Acres Set Aside 0.00 1. 27 1. 92 2.42 2.71 1. 66 -0.76 

Production 12.71 11.50 11.83 12.03 12.11 :12.04 0.40 

Total Supply 16.91 16.82 16.90 16.98 17.02 16.93 -1.42 
Domestic Demand· 6.25 6.34 6.44 6.53 6.62 6.44 0.35 

Ending Inventor~ b· 
5.12 4.87 4.76 4.70 4.50 4.79 -2.67 

Reserve Actions -0.07 0.01 0.03 0.02 0.01 0.00 

Price 0.56 0.57 0.58 0.60 0.62 o. 59 -0.80 
Deficiency Payments 127.08 354.31 342.42 435.12 393.04 330. 39· -2.17 
Consumer Surplus -122.56 -96.28 0.15 94.64 51.09 -14.59 1. 04 

Producer Surplus 187.01 96.93 -77.44 -177.45 -90.48 -12.29 -0.14 

Domestic Surplus 64.45 0.65 -77.30 -82.81 -39.39 -26.88 0.97 

CORN: 
Acres Harvested 70.51 71.63 73.31 74.85 75.38 73.14 2.01 

Acres Set Aside 2.90 0.91 0.53 0.28 0.59 1. 04 -0.93 

Production 7168.40 7146.56 7301.28 7401.03 7387.03 7280.86 .1. 57 

Total Supply 8406.40 8236.68 8402.41 8565.92 8638.60 8450.00 i. 50 

Domestic Demand 4817.17 4932.95 4947.90 5011.43 5072.16 4956.32 2.23 

Ending Inventory~. 1089.12 1100.13 1163.89 1250.57 1266.55 1174.05 0.69 
i.eserve Actions -~ 1. 80 79.67 9.68 4.09 6.78 20.41 -0.88 

:Pr-ice 2.44 2.59 2.56 2.50 2.51 2.52 -1.39 

Deficiency Pymts Oo 00 I 10.11 12. o·6 22.98 16.68 12.37 -3.22 

Total Gov't Cost 155.02 140.14 132.18 135.16 127. 23 137.95 

Consumer Surplus 152.60 147.08 -409.88 -425.07 -352.15 -177.60 3.11 

Producer Surplus -167.97 -193.31 643.36 286.78 140.37 141.85 -0.41 
-15.37 -46.22 233.48 

..... 
Domestic Surplus -138.89 -211.78 -35.76 3.46 CX> 
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TABLE XXXI (Continued) 

VARIABLE! 1979 1980 1981 1982 1983 5 Year t- 2 Average Statistic 

GRAIN SORGHUM: 
Acres Harvested 13.01 14.09 14.57 14.21 14.34 14.04 1.13 
Acres Set Aside 0.90 0.27 0.58 0.51 0.70 0.59 -1.62 
Production 765.46 786.40 803.95 784.42 789.35 785.92 0.69 
Total Supply 952.46 925.93 942.05 932.10 936.26 937.76 -0.13· 
Domestic Demand 532.86 529.12 533.65 523.64 528 .• 45 529.54 1. 39 
Ending Inventor~ 139.52 138.10 147.68 146.91 151.41 144.73 -6.39 

., 

Reserve Actions -0.13 11.36 -5.57 -0.58 5.07 2.03 1.10 
Price 2.32 2.37 2.32 2.34 2.31 2.33 -0.04 
Deficiency Pymts 27.30 81.18 101. 36 89.12 109.27 81.65 -0.90 
Total Gov't Cost 53.08 105.50 125.47 113.58 132.56 106.04 
Consumer Surplus -60.23 -46.08 -76.00 -108.26 -95.06 -77.12 1.77 
Producer Surplus 4.92 -57.64 27.72 -9.43 -42.85 -15.46 0.70 
Domestic Surplus -55.30 -103.72 -48.22 -117.69 -137.90 -92.58 1. 92 

OATS: 
Acres Harve~;~ted 10.07 12.08 11.87 12.05 11.99 11.61 -1.78 
Acres Set. Aside 0 •. 00 0.19 00~17 0.03 0.02 0.08 3.15 
Production 529.22 636.53 630.42 641.70 640.47 615.66 -1.46 
Total Supply 838.22 851.07 856.81 864.14 869.92 856.03 -2.09 
Domestic Demand 614.67 615.88 625.35 . 625.39 625.73 621.40 -2.82 
Ending Inventor-\l 213.54 225.39 221.44 228.45 233.85 224.53 -1.38 
~rice · 1.29 '1, 34 1. 33 1. 36 1.34 1.33 1.10 

orisumer Surplus -2.43 -7.52 -7.16 -11.60 -21.27 -10.00 -2.33 
Producer Surplus -3.41 . -3.50 2. 8"4 4.75 6.16 1. 37 0.55 
Domestic Surplus -5.84 -11.02 -4.32 -6.85 -15.11 -8.63 . -1.03 

~ 

co 
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TABLE XXXI (Continued) 

VARIABLE 1 1979 1980 1981 1982 

BARLEY; 
Acres Harvested 7.37 8.11 8. 54· 8.42 
Acres Set Aside 0.70 0.23 0.16 0.14 
Production 352.57 382.10 407.56 402.80 
Total Supply 599.57 574.75 573.60 .564.42 
Domestic Demand 367.76 366.75 367.63 366.08 
Ending Inventor)(,-. 182.65 156.04 151.62 141.02 
Price 2.04 2.14 2.12 2.16 
Deficiency Payments 30.52 67.49 81.10 66.00 
Consumer Surplus -1.87 -5.94 -4.27 -11.02 
Producer Surplus -3.68 -4.21 7.13 5.82 
Net Domestic Surplus -5.55 -10.15 2.87 -5.19 

TOTALS: 
Net Farm Income 32109.90 33045.30 35110.90 35498.40 
Consumer Surplus -436.24 ~493.93 -760.78 -1043.95 
Producer Surplus 422.23 -66.56 521.20 583.26 
Net Domestic Surplus-14.01 -563.49 -239.58 -460.69 

VALUE OF INFORMATION: 
Consumer Surplus 36.03 166.06 244.88 61.96 
Producer Surplus -15.58 -4 .• 05 -98.06 32.28 
Net Domestic Surplus 20.44 162.00 14€i.82 94.23 

See footnotes at the end of Appendix A. 
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TABLE XXXII 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED AND THE FIVE YEAR AVERAGE, WITH T-STATISTIC, 
BY CROP, HIGH ACCURACY LEVEL, HIGH CURRENT YEAR PRICE WEIGdT, LARGE SURPLUS WEIGHT, 

"WITH INFORMATION" CASE 

VARIABLE l 1979. 1980 1981 1982 1983 5 Year t-
Average Statistic 2 

WHEAT: 
Acres Harvested 66.55 65.99 64.11 64.13 66.12 65.38 2.17 
Acres Set Aside 10.61 2.43 4.34 2.79 2.93 4.62 0.42 
Production 2126.80 2138.16 2095.71 2055.70 2113.07 2105.89 1. 40 
Total Supply 3050.80 2980.62 2983.17 2915.60 2886.91 2963.42 3.92 
Domestic Demand 822~88 796.63 800.57 795.77 795.33 802.24 3.63 
Ending Inventor~ 840.46 885.46 857.90 771.84 717.89 814.71 3.35 
Reserve Ac tione · 11.75 44.11 28.13 46.09 48.08 35.63 -1'.95 
Price 3.22 3.41 3.40 3.52 3.56 3.42 -4.01 

Deficiency Pymts 341.36 91.97 152.31 67.48 51.77 140.98 -0.06 
Total Gov't Cost 404.22 143.96 197.58 101.77 74.90 184.49 
Consumer Surplus -13.19 -15.90 -83.05 -135.64 -189.29 -87.41 4.38 
Producer Surplus -57.44 -163.13 182.57 186.88 220.24 73.83 -3.36 
Domestic Surplus -70.62 -179.03 99.52 51.24 30.96 -13.59 -1.73 

SOYBEANS: 
Acres Harvested 72.73 68.45 67.54 66.28 66.61 68.32 -1.38 
Acres Set A_sige 0.00 0.65 0.79 1.24 0.41 0.62 -1.11 
Production 2101.09 2026.08 2043.56 2050.55 2072.51 2058.76 -0.90 
Total Supply 2251.09 2166.84 2171.54 2191.87 2210.78 2198.43 -1.42 
Domestic Demand 1086.69 1086.66 1100.05 1145.88 1180.71 1120.00 -1.23 
Ending Inventor~ 140.76 127.99 141.32 138.27 135.13 136.69 -1.86 
P.r. ice 7.10 .7. 39 7.51 7.36 7.43 7.36 1.37 
ConsJ,!mer Surplus -353.65 -451.39 -'195.38 -441.88 -543.64 -397.19 -0.32 
Producer Surplus 447.90 253.59 -250.40 286.91 484.50 244.50 1. 69 
Domestic Surplus 94.24 -197.80 -445.78 -154.97 -59.14 -152.69 2.40 

..... 
(X) 
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TABLE XXXII (Continued) 

VARIABLE1 1979 1980 1981 1982 1983 5 Year t-.. 
Statistic 2 Average 

COTTON: 
Acres Harvested 12.66 11.28 11.48 11.47 11.41 11.66 0.41 

Acres Set Aside 0.00 1.27 1.92 2.42 2. 71 1. 66 -0.76 

Production 12.71 11.50 11.83 12.03 12.11 12.04 0.40 

Total Supply 16.91 16.82 16.90 16.98 17.02 16.93 -1.42 

Domestic Demand 6.25 6.34 6.44 6.53 6.62 6.44 0.35 

Ending Inventor~ 5.12 4.87 4.76 4.70 4.50 4. 79 -2.67 

Reserve Actions -0.07 0.01 0.03 0.02 0.01 o.oo 
Price 0.56 0.57 0.58 0.60 0.62 0.59 -0.80 

Deficiency Payments 127.08 354.31 342.42 435.12 393.04 330.39 -2.17 

Consumer Surplus -114.62 -93.25 0.31 88.89 46.03 -14.53 1.06 

Producer Surplus 182.37 96.34 -76.59 -171.99 -86.03 -11.18 -0.06 

Domestic Surplus 67.76 3.09 -76.28 -83.10 -40.00 -25.71 1.14 

CORN: 
Acres Harvested 70.51 71.63 73.31 74.85 75.38 73.14 2.01 

Acres Set Aside 2.90 0.91 0.53 0.28 0.59 1.04 -0.93 

Production 7168.40 7146.56 7301.28 7401.03 7387.03 7280.86 ~.57 

Total Supply 8406.40 8236.68 8402.41 8565.92 8638.60 8450.00 1.50 

Domestic Demand 4817.17 4932.95 4947.90 5011.43 5072.16 4956.32 2.23 

Ending Inventor~ 1089.12 1100.13 1163.89 1250.57 1266.55 1174.05 0.69 

.aeserve Actions 1.80 79.67 9.68 4.09 6.78 20.41 -0.88 

Price 2.44 2.59 2.56 2.50 2.51 2.52 -1.39 

Deficiency Pymts 0.00 10.11 12.0'"6 22.98 16.68 12.37 -3.22 

Total Gov't Gost 155·;02 140.14 132.18 135.16 127.23 137.95 

Consumer Surplus 139.67 142.74 -410.06 -407.81 -345.67 -176.23 3.24 

Producer Surplus -154.94 -189.93 644.09 279.48 139.16 143.57 -0.35 ..... 

Domestic Surplus -15.27 -47.19 234.03 -128.33 -206.50 -32.65 3.69 CXl --.. 
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TABLE XXXII (COJ.i.tinued) 

VARIABLF 1 , 1979 1980 1981 1982 1983 5 Year t-
Average Statistic 2 

GRAIN SORGHUM: 
Acres Harvested 13.01 14.09 14.57 14.21 14.34 :.. '.14~04 1.13 
Acres Set Aside 0.90 0.27 0.58 0.51 0.70 0.59 -1.62. 
Production 765.46 786.40 803.95 784.42 789.35 785.92 0.69 
Total Supply 952.46 925.93 942.05 932.10 936.26 937.76 -0.13 
Domestic Demand 532.86 529.12 533.65 523.64 528.45 529.54 1. 39 
Ending Inventor~ 139:52 138.10 147.68 146.91 151.41 144.73 -6.39 
Reserve Actions -0.13 11.36 -5.57 -0.58 5.07 2.03 1.10 
Price 2.32 2.37 2.32 2.34 2.31 2.33 -0.04 
Deficiency Pymts 27.30 81.18 101. 36 89.12 109.27 81.65 -0.90 
Total Gov't Cost 53.08 105.50 125.47 113.58 132.56 106.04 
Consumer Surplus -56.27 -46.44 -74.00 -106.36 -92.93 -75.20 2.18 
Producer Surplus 5.34 -56.57 27.42 -9.31 -42.65 -15.16 0.78 
Domestic Surplus -50.94 -103.00 -46.58 -115.67 -135.58 -90.35 2.33 

OATS: 
Acres Harvested 10.07 12.08 11.87 12.05 11.99 11.61 -1.78 
Acres Set. Aside 0.00 0.19 0.17 0.03 0.02 0.08 3.15 
Production 529.22 636.53 630.42 641.70 640.47 615.66 -1.46 
Total Supply 838.22 851.07 856.81 864.14 869.92 856.03 -2.09 
Domestic Demand 614.67 615.88 625.35 625.39 625.73 621.40 -2.82 
Ending Inventorv 213.54 225.39 221.44 228.45 233.85 224.53 -1.38 
~rice · 1. 29 '1.34 1. 33 1. 36 1. 34 1. 33 1.10 

onsumer Surplus -1.80 -7.18 -6.82 -11 ~'42 -2(:}.49 -9.54 -1.75 
Producer Surplus -3.21 -3.39 3.03 4.99 6.27 1.54 0.80 
Domestic Surplus -5.01 -10.57 -3.79 -6.44 -14.~2 -8.00 -0.58 

...... 
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00 



TAB.LE XXXI I (Continued) 

VARIABLE·! . 1979 1980 1981 1982 1983 5 Year t-
Average Statistic2 

BARLEY: 
Acres Harvested 7.37 8.11 8.54 8.42 8.65 8. 37 1.17 
Acres Set Aside 0.70 0.23 0.16 0.14 0. 10 0.27 -1.16 
Production 352.57 382.10 407.56 402.80 416.05 392.22 0.90 
Total Supply 599~57 574.75 573.60 564.42 567.07 575.88 o. 72 
Domestic Demand 367.76 366.75 367.63 366.08 367.63 367.17 0.01 
Ending Inventory 182.65 156.04 151.62 141.02 142;,04 154.67 0. 72 
Price 2.04 2.14 2.12 2.16 2.24 2.14 -0.92 
Deficiency Payments 30.52 67.49 81.10 66.00 66.98 62.42 -0.09 
Consumer Surplus -1.54 -5.75 -4.20 . -10.86 -12.29 -6.93 0.46 

·Producer Surplus -3.50 -4.08 7.14 5.96 6.58 2.42 0.17 
Net Domestic Surplus -5.04 -9.83 2.94 -4.90 -5.71 -4.51 0.48 

TOTALS: 
Net Farm Income 32109.90 33045.30 35110.90 35498.40 33002.00 33753.30 -0.67 
Consumer Surplus -401.40 -477.17 -773.20 -1025.08 -1158.28 -767.02 3.23 
Producer Surplus 416.51 -67.16 537.26. 582.91 728.08 439.52 -0.64 
Net Domestic Surplus 15.11 -544.33 . -235.94 -442.17 -430.20 -327.50 2.72 

VALUE OF INFORMATION: 
Consumer Surplus 70.32 186.90 232.14 80.43 157.07 145.37 
Producer Surplus -21. 01 -5.00 -81.63 32.18 -96.61 -34.41 
Net Domestic Surplus 49.31 181.90 150.51 112.61 60.46 110.96 

See footnotes at the end of Appendix A. 



TABLE .XXXIII 
~ ~ 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED AND THE FIVE YEAR AVERAGE, WITH T-STATISTIC, 
BY CROP, HIGH ACCURACY LEVEL, LOW CURRENT YEAR PRICE WEIGHT, LARGE SURPLUS WEIGHT, 

"WITH INFORMATION" CASE 

VARIABLE 1 1979 1980 1981 1982 1983 5 Year t-
Average Statistic 2· 

WHEAT: 
Acres Harvested 66.58 65.61 64.03 63.78 66.14 65.23 0.56 
Acres Set Aside 10.61 2.63 3.93 2.90 2.63 4.54 -0.13 
Production 2127.90 2125.80 2092.96 2044.82 2113·. 60 2101.02 0.37 
Total Supply 3051.90 2968.54 2968.07 2891.03 2866.29 2949.17 1.00 
Domestic Demand 823.69 796.90 799.16 792.35 791.52 800.72 1.16 
Ending Inventory 840.74 873.11 844.21 750.69 701.08 801.97 0.82 
Reserve Actions 3 13.87 50.58 32.99 46.84 47.20 38.29 -0.52 
Price 3.22 3.42 3.42 3.60 3.62 3.46 -1.12 
Deficiency Pymts 351.25 83.93 150.49 66.48 46.68 139.77 -0.37 
Total Gov't Cost 413.62 134.01 192.83 97.63 67.16 181.05 
Consumer Surplus 3.59 -9.01 -116.61 -210.52 -275.22 -121.56 1.16 
Producer Surplus -60.73 -163.61 229.97 307.66 342.53 131.16 -0.95 
Domestic Surplus -57.15 -172.62 113.36 97.13 67.31 9.61 -0.57 

SOYBEANS: 
Acres Harvested 73.23 68.51 67.00 66.88 66.86 68.50 0.38 
Acres Set A13ige 0.00 0.78 o. 77 0.93 0.57 0.61 -0.77 

Production 2115.13 2027.27 2026.86 .2068. 80 2079.76 2063.57 0.35 . Total Supply 2265.13 2174.46 2154.80 2199.48 2223.32 2203.44 0.15 

Domestic Demand 1094.31 1094.32 1093.94 1148.20 1188.72 1123.90 0.89 

Ending Inventorv 147.18 147.93 130.68 143.56 139.66 137.80 -0.68 
f:cl.ce 6.98 . 7. 32 7.65 7.29 7.33 7.32 -0.48 
Consgmer Surplus -239.20 -355.62 -322.4.6 -405.40 -426.08 -349.75 0.17 

" Producer Surplus 309.29 157.72 -46.87 238.90' 325.77 196.96 0.46 
Domestic Surplus 70.10 -197.90 -369.33 -166.50 -100.31 -152.79 1.02 

...... 
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TAELE XXXIII (Continued) 

VARIABLE!. 1979 1980 1981 1982 1983 5 Year t-
. ' 2 Average Statistic 

COTTON: 
Acres Harvested 13.02 11.19 11.28 11.23 11.46 11.64 .-0.08 
Acres Set Aside 0.00 1. 62 2.12 2.33 2.42 1. 70 -0.01 
Production 13.08 11.42 11.62 11.78 12.'16 12.01 -0.08 
Total Supply 17.28 17.09 16.93 16.76 16.87 16/99 -1.14 

Domestic Demand 6.26 6.36 6.45 6.51 6.59 6.43 0.37 

Ending InventorY, 5.47 5.12 4.78 4.50 4.38 4.85 -0.91 

Reserve Actionsq :...0.18 -0.03 0.05 0.09 0.03 -0.01 

Price 0.55 0.56 0.58 0.62 0.63 0.59 -0.40 

Deficiency Payments 159.98 424.95 375.74 406.61 336.59 340.77' -0.84 

Consumer Surplus -80. 14 . -48.48 17.26 46.15 -15.26 -16.09 0.51 

Producer Surplus 134.62 33.02 -96.00 -107.88 -17.32 -10.71 0.09 

Domestic Surplus 54.47 -15.46 -78.74 -61.72 -32.58 -26.81 0.76 

CORN: 
Acres Harvested 69.88 71.57 73.58 74.95 75.16 73.02 0.33 

Acres Set Aside 2~90 0.63 0.54 0.47 0.78 1.06 -0.58 

Production 7103.62 7140.48 7327.65 7410.28 7365.36 7269.48 <;>.26 

Total Supply 8341.62 8198.32 8426.94 8598.12 8630.:84 8439.17 0.19 

Domestic Demand 4784.67 4896.43 4949.47 5029.72 5075.98 4947.25 0.23 

Ending Inventor~ 1056.84 1098.29 1186.84 1264.48 1254.97 1172.28 0.14 
-B.eserve Actions 4.76 64.41 10.81 12.71 14.10 21.36 -0.34 

Price 2.49 2.61 2.53 2.48 2.52 2.52 -0.22 

Deficiency Pymts 0.00 5.83 21. 8'5 33.64 17.57 15.78 -1.31 

Total Gov't Cost 154.28 138.93 144.76 146.47 126.94 142.28 

Consumer Surplus -23.12 -71.68 -400.64 -325.55 -328.23 -229.84 0.02 

Producer Surplus 27.74 -77.29 491.03 136.22 166.30 148.80 -0.01 
4.63 -148.98 90.39 -189.33 -161.93 -81.05 

..... 
Domestic Surplus 
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· TABLE XXXIII. (Continued) 

VARIABLE l 1979 1980 1981 1982 1983 5 Year t-
Average Statistic2 

GRAIN SORGHUM: 
Acres Harvested 12.97 14.10 14.60 14.15 14.28 14.02 0.34 
Acres Set Aside 0.90 0.26 0.60 0.58 ' o. 77 0.62 -0.58 
Production 763.43 786.83 805.90 781.41 786.28 784.77 0.20 
Total Supply 950.43 925.53 945.92 932.90 935.33 938.02 -0.55 
Domestic Demand 531.65 526.79 533.72 522.29 526.41 528.17 -0.09 
Ending Inventor~ 138.71 140.03 151.49 149.05 152.51 146.36 0.38 
Reserve Actions 0.18 9.42 -7.60 -0.74 5.79 1.41 o. 27 
Price 2.33 2.38 2.30 2.33 2.30 2.33 0.07 
De~iciency Pymts 25.54 79.96 103.94 92.42 114.35 83.24 -0.54 
Total Gov't Cost 51.24 104.64 128.92 117.79 138.39 108.20 
Consumer Surplus -59.52 -55.05 -73.83 -111.28 ..-100.51 -80.04 1.09 
Producer Surplus 10.74 -50.02 17.88 -16.49 -46.46 -16.87 0.37 
Domestic Surplus -48.78 -105.07 -55.96 -127.77 -146.97 -96.91 1.15 

OATS: 
Acres Harvested 10.05 12.13 11.92 12.06 12.10 11.65 -0.44 
Acres Set . Aside 0.00 0.14 0.14 0.03 0.02 0.07 0.38 
Production 528.19 638.91 633.06 642.10 646.11 617.68 -0.36 
Total Supply 837~19 851.26 857.68 865.06 877.22 857.68 -0.66 
Domestic Demand 615.84 617.84 625.70 624.65 627.73 622.35 -0.73 
Ending Inventor~e 211.34 223.61 221.96 230.11 239.16 225.24 -0.55 
Erice · 1.29 1. 34 1. 33 1.35 1. 34 1. 33 0.46 

orisumer Surplus -0.19 -4.14 -6. 2.6 -12.32 -17.93 -8.17 0.37 
Producer Surplus -2.01 -0.85 3.22 3.50 3.22 1. 42 0.75 
Domestic Surplus -2.20 -4.99 -3.04 -8.82 -14.71 -6.75 0.64 

1-' 
\0 
N 



TABLE XXXIII (Continued) · 

VARIABLE1 1979 1980 1981 1982 1983 5 Year . t-
2 

Average Statistic 

BARLEY: 
Acres Harvested 7.41 8.12 8.52 8.43 8.55 8.21 0.52 
Acres Set Aside 0.70 0.25 0.17 0.15 0.12 0.28 -0.38 
Production 354.77 382.38 406.83 403.36 410.96 391.66 0.40 
Total Supply 601.77 575.86 572.99 564.57 562.52 575.54 0.37 
Domestic Demand 369.13 367.74 367.43 365.68 366.23 367.24 0.28 
~nding Inventor~ 1 -. 183.47 156.16 151.21 141.57 138.90 154.26 0.25 
Price 2.04 2.14 2.12 2.16 2.25 2.14 -0.33 
Deficiency Payments 30.62 67.60 83.84 65.79 65.31 62.63 -0.06 
Consumer Surplus , 0. 69 -3.98 -4.60 -11.58 -14.62 -6.82 0.70 
Producer Surplus -1.74 -3.94 6.85 5.97 5.58 2.54 0.36 
Net Domestic Surplus -1.05 -7.91 2.25 -5.61 -9.04 -4.27 0.83 

TOTALS: 
Net Farm Income 32018.30 33588.10 35072.00 35522.60 32711.00 33782.39 -0.42 
Consumer Surplus -397.89 -547.96 ~907.14 -1030.50 -1177.85 -812.27 0.95 
Producer Surplus 417.9l -104.96 606.08 567.88 779.61 453.30 -0.14 
Net Domestic Surplus 20.02 -652.92 -301.06 -462.62 -398.24 -358.97 0.85 

VALUE OF INFORMATION: 
Consumer Surplus 73.06 116.34 98.07 74.77 137.35 99.92 
Producer Surplus -19.18 ...;.43..01 -13.18 18.42 -44.38 -20.27 
Net Domestic Surplus 53.88 73.32 84.88 93.19 92.97 79.65 

See footnotes at the end of Appendix A. 



TABLE XXXIV 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED .AND THE FIVE YEAR AVERAGE, WITH T-STATISTIC, 
BY CROP, MIDDLE ACCURACY LEVEL, HIGH CURRENT YEAR P~ICE WEIGHT, LARGE SURPLUS WEIGHT, 

"WITH INFORMATION" CASE 

VARIABLE 1 1979 1980 1981 1982 1983 5 Year t-
Average Statistic 2 

WHEAT: 
Acres Harvested 66.42 65.88 64.07 64.17 66.18 65.34 1.81 
Acres Set Aside 10.61 2.39 4.07 2.51 2.81 4.48 -0.24 
Production 2122.79 . 2134.73 2094.48 2057.18 2114.93 2104.82 1.18 
Total Supply 3046.79 2973.44 2975.06 2909.34 2882.88 2957.50 2.80 
Domestic Demand 822.62 796.32 800.20 795.40 794 .. 94 801.89 3.09 
Ending Inventory 836.71 878.58 850.16 765.96 714.25 809 .1~ 2.34 
Reserve Actions 3 12.70 46.65 30.69 49.03 47.64 37.34 -1.18 
Price 3.23 3.42 3.41 3.53 3.57 3.43 -3.26 
Deficiency Pymts 331.71 89.64 141.87 64.17 51.65 135.81 -1.85 
Total Gov't Cost 394.36 140.75 185.64 96.33 72.80 177.98 
Consumer Surplus -19.10 -26.63 -97.16 -149.85 -205.85 -99.72 3.38 
Producer Surplus -51. 17 -154.74 202.71 199.55 247.34 88.74 -2.74 
Domestic Surplus -70.27 -181.38 105.55 49.70 41.49 -10.98 -1.55 

SOYBEANS: 
Acres Harvested 73.02 68.65 67.71 66.29 66.69 68.47 -0.07 
Acres Set Aside 0.00 0.83 1.06 1. 52 0.56 0.79 2.56 
Production 2109.50 2032.19 2048.60 2050.77 207 5.10 2063.23 0.08 
Total Supply 2259.50 2179.33 2185.36 2201.07 2219.26 2208.91 0.97 
Domestic Demand 1088.72 1090.38 1104.88 1149.19 1183.46 1123.32 0.25 
Ending Inventor~ 147.14 136.76 150.30 144.16 140.87 143.85 1.92 
P,rice 7.06 ·7. 32 7.43 7.31 7.39 }.30 -0.60 
Cons!Jmer Surplus -367.72 -436.47 -179.m. -429.40 -531.52 -388.82 -0.04 
Producer Surplus 426.98 170.58 -338.76 224.70 436.38 183.98 -0.14 
Domestic Surplus 59.26 -265.88 -517.77 -204.69 -95.14 -204.85 -0.30 

·" 
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TABLE XXXIV (Centinued) 

VARIABLE 1 
-~--··"'"~ 

1979 1980 1981 1982 1983 5 Year t-
Average Statistic2 

COTTON: 
Acres Harvested 12.67 11.27 11.47 11.48 11.44 11.67 0.62 
Acres Set Aside 0.00 1. 29 1. 93 2.41 2.69 1.66 -0.77 
Production 12.72 11.50 11.82 12.04 12.15 12.05 0.73 
Total Supply 16.92 16.83 16.90 16.99 17.06 16.94 -2.67 
Domestic Demand 6.25 6.34 6.44 6.52 6.62 6.44 0.36 
Ending Inventory 5.14 4.88 4.76 4.72 4.55 4.81 -2.25 
Reserve Actions 4 -0.07 0.00 0.03 0.02 0.01 -0.002 
Price 0.56 0.58 0.58 0.60 0.62 0.59 -0.84 
Deficiency Payments 129.34 362.20 345.00 438.76 409J.92 337. 04· -1.49 
Consumer Surplus -116.55 -95.64 -5.04 83.17 45.57 -17.70 0.69 

Producer Surplus 182.36 99.48 -73.52 -166.72 -92.42 -10.16 0.01 
Domestic Surplus 65.81 3.85 -78.56 -83.55 -46.85 -27.86 0.84 

CORN: 
Acres Harvested 70.43 71.48 73.12 74.70 75.25 73.00 0.28 

Acres Set .Aside 2.90 0.89 0.48 o. 25 0.53 1.01 -1.62 

Production 7159.41 7131.68 7282.37 7385.89 7374.39 7266.75 0.22 

Total Supply 8397.41 8217.80 8375.39 8540.04 8616.22 8429.37 -0.40 

Domestic Demand 4812·.18 4922.19 4931.61 4995.29 5056.64 4943.58 -o;1o 

Ending Inventor~ · 1085.12 1092.02 1153.15 1240.84 1259.69 1166.16 • -0.64 
oieserve Actions 1.87 79.63 11.70 6. 93 6.87 21.40 -0.53 

Price 2.45 2.60 2.57 2.51 '2. 52 2.53 0.30 

Deficiency Pymts 0.00 9.76 10.84 20.87 15.74 11.44 -3.80 
Total Gov't Cost 155.00 139.78 130.44 131.84 125.05 136.42 
Consumer Surplus 101.13 87.73 -495.94 -495.06 -429.54 -246.34 0.35 

Producer Surplus -124.07 -161.89 690.45 305.33 169.22 175.81 0.93 ...... 

Domestic Surplus -22.95 -74.16 194.51 -189.74 -260.33 -70.53 1. 68 \0 
V1 
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TABLE XXXIV (Continued) 
' 

VARIABLE 1 1979 1980 1981 i982 1983 5 Year t-
Average Statistic 2 

GRAIN SORGHUM: 
Acres Harvested 13.00 14.08 14.55 14.19 14.32 14.03 0.66 
Acres Set Aside 0. 90 . 0.26 0.57 0.50 0.69 0.58 -1.84 
Production 764.93 785.63 803.02 783.65 788.67 785.18 0.40 
Total Supply 951.93 924.91 940.72 930.75 935.07 936.68 -0.61 
Domestic Demand 532.58 528.50 532.90. 552.79 527.45 528.84 0.72 
Ending Invent6ry3 139.28 137.70 147.10 146.40 151.22 144.34 -1.94 
Reserve Actions -0.06 11.20 -5.36 -0.57 5.02 2.05 1.13 
Price 2.32 2.38 2.32 2.34 2.31 2.33 0.44 
Deficiency Pymts 26.80 79.98 98.80 88.21 106.42 80.04 -1.39 
Total Gov't Cost 52.56. 104.31 122.88 112.62 129.67 104.41 
Consumer Surplus -58,12 -48.80 -76.54 -109.72 -95.91 -77.82 1.68 
Producer Surplus 6.40 -55.56 28.64 -8.28 -41;32 -14.02 1.08 
Domestic Surplus -51.72 -104.36 -47.90 -118.00 -137.23 -91.84 2.08 

OATS: 
Acres Harvested 10.07 12.08 11.87 12.06 11.99 11.61 -1.66 
Acres Set. Aside 0.00 0.18 0.16 0.02 0.02 0.08 2.53 
Production 529.20 636.66 630.72 641.99 640.70 615.85 -1.36 
Total Supply 838.20 850.96 856.56 863.52 869.00 855.65 -2.43 
Domestic Demand 614.89 616.32 626.00 625.93 626.06 621.84 -1.90 
Ending Inventory 213.03 224.84 220.54 227.30 232.61 223.72 -2.49 

Erice · 1. 29 '1.34. 1. 33 1.36 1.35 1.33 2.03 
onsumer Surplus -1.24 -6.58 -5.76 -10.56 -20.01 -8.83 -0.78 

Producer Surplus -3.04 -2.81 3.86 5.98 7.21 2.24 1. 77 
Domestic Surplus -4.28 -9.39 -1.89 -4.58 -12.80 -6.59 0.55 

..... 
1.0 
a--



TABLE XXXIV (Continued) 

VARIABLE! 1979 1980 1981 1982 1983 5 Year t- 2 
Average Statisti~ 

BARLEY: 
Acres Harvested 7.37 8.12 8.54 8.42 8.65 8.22 1.28 
Acres Set Aside 0.70 0.23 0.16 0.14 0.10 0.27 -1.16 
Production . 352i:86 382.47 407.58 402.71 415.90 392.30 0.99 
Total Supply 599.86 575.22 573.76 564.16 566.53 575.91 0.75 
Domestic Demand 367.95 367.08 367.96 366.20 367.60 367.36 0.50 
Ending Inventor}(,-.· 182.7.5 156.18 151.45 140.63 141.54 154.51 0.54 
Price 2.04 2.14 2.12 2.16 2.24 2.14 -0.68 
Deficiency Payments 30.54 68.22 82.35 64.79 68.91 62.96 0.31 
Consumer Surplus -1.17 -5.26 -3.59 -10.67 -12.28 -6. 59' 0.91 
Producer Surplus -3.23 -3.85 7.46 6.55 7.10 2.81 0.59 
Net Domestic Surplus -4.40 -9.11 3.87 -4.12 -5.18 -3.79 1.20 

TOTALS: 
Net Farm Income 32084.80 33095.70 35104.40 35572.60 32992.50 33769.99 -0.49 
Consumer Surplus -462.78 -531.65 -863.04 -1122.09 -1249.54 -845.82 1. 48 
Producer Surplus 434.23 -108.78 520.85 567.10 733.52 429.38 -0.84 
Net Domestic Surplus-28.55 -640.43 -342.19 -554.98 -516.02 -416.44 0.54 

VALUE OF INFORMATION: 
Consumer Surplus 9.25 132.97 142.51 -16.39 66.55 66.98 
Producer Surplus -3.54 -45 .. 72 -97.89 16.44 -92.14 -44.57 
Net Domestic Surplus 5. 70 87.25 44.62 0.06 -25.59 22.41 

See footnotes at the end of Appendix A. 



TABLE XXXV 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED AND THE FIVE YEAR AVERAGE, WITH T-STATISTIC, 
BY CROP, MIDDLE ACCURACY LEVEL, LOW CURRENT YEAR PRICE WEIGHT, LARGE SURPLUS WEIGHT, 

"WITH INFORMATION" CASE 

VARIABLE l 1979 1980 i98i i982 i983 5 Year t-
Average Statistic 2 

WHEAT: 
Acres Harvested 66.55 65.59 64.02 63.79 66.15 65.22 0.62 
Acres Set Aside 10.61 2.61 3.87 2.86 2.58 4.50 0.04 
Production 2126.78 2125.18 2092.81 2045.15 2114.12 2100.81 0.41 
Total Supply 3050.78 2966.89 2966.32 2889.65 2865.57 2947.84 1. 24 
Domestic Demand 823.61 796.84 799.12 792.21 791.50 800.66 1.25 
Ending Inventory3 839.70 871.52 842.50 749.45 700~' 37 800.71 1.03 
Reserve Actions· 14.09 51. 55. 33.86 47.26 47.13 38.78 -0.74 
Price 3.22 3.42 3.42 3.60 3.62 3.46 -1.20 
Deficiency Pymts 347.94 85.13 145.59 64.40 46.56 137.92 -0.18 
Total Gov't Cost 410.26 134.92 187.42 94.95 66.56 178.82 
Consumer Surplus o. 74 -13.62 -122.83 -217.90 -282.15 -127.15 1.56 
Producer Surplus -61.54 -166.68 231.45 312.42 342.44 131.62 -0.97 

Domestic Surplus -60.80 -180.30 108.62 94.52 60.29 4.47 -0.27 

SOYBEANS: 
Acres Harvested 73.31 68.55 67.03 66.87 66.88 68.53 0. 14 
Acres Set A.side 0.00 0.81 0.81 ·0. 96 0.58 0.63 -1.54 
Production 2117.47 2028.44 2027.66 2068.41 2080.24 2064.44 0.16 
Total Supply 2267.47 2177.09 2157.00 2200.24 2224.19 2205.20 -0.28 
Domestic Demand 1095.17 1095.55 1095.00 1148.57 1188.98 •' 1124.65 0.53 
Ending Inventorv 148.66 129.34 131.83 143.95 140.27 138.81 -1.24 
P.rice 6.97 .] • 30 7.64 7.29 7.32 7.30 -0.11 
Consgmer Surplus -274.75 -387.77 · -370. OJ. -431.05 -450.33 -382.79 1.32 
Producer Surplus 317,75 153.82 -36.99 248.74 335.34 203.73 0.25 
Domestic Surplus 42.99 -233.95 -407.00 -182.31 -115.00 -179.05 2.35 

t-o 
\0 
(X) 



TABLE XXXV (Continued) 

VARIABLE 1 . 1979 1980 1981 1982 1983 5 Year t-
. ' 2 

Average Statistic 

COTTON: 
·Acres Harvested 13.03 11.19 11.28 11.23 11.47 11.64 -0~15 

Acres Set Aside 0.00 1. 62 2.12 2.33 2.42 1. 70 -0.10 
Production 13.08 11.42 11.62 11.78 12.17 12.01 -0.14 
Total Supply 17.28 17.09 16.94 16.77 16.88 16.99 -0.04 
Domestic Demand 6.26 6.36 6.45 6.51 6.60 6.44 0.30 
Ending Inventory 5.48 5.12 4.79 4.51 4.39 4.86 -1.07 
Reserve Actions-· 4 -0.18 -0.03 0.05 0.09 0.03 -0.01 
Price 0.55 0.56 0.58 0.62 0.63 0.59 -0.29 

Deficiency Payments 160.60 427.90 374.64 409.06 343.22 343. as· -1.06 
Consumer Surplus -84.06. -49.85 12.84 42.73 -17.35 -19.14 0.84 

'Producer Surplus 138.58 33.13 -9·1. 89 -105.13 -19.67 -9.00 -0.03 
Domestic Surplus 54.52 -16.72 -79.05 -62.40 -37.02 -28.13 0.92 

CORN: 
Acres Harvested 69.85 71.54 73.55 74.94 75.13 73.00 0.58 
Acres Set .Aside 2.90 0.62 0.53 0.46 0.78 1.06 -0.36 
Production 7101.12 7137.82 7325.17 7409.31 7363.13 7267.31 Q.46 
Total Supply 8339.12 8194.56 8422.81 8595.59 8627.24 8435.86 0.49 
Domestic Demand 4783.28 4894.32 4946.90 5028.57 5074.04 4945.42 0.56 
Ending Inventorv , 1055.73 1096.64 1185.29 1263.11 1253.31 1170.81 0.38 
oieserve Actions 3. 4.79 65.04 11.18 14.73 14.10 21.97 -0.57 

Price 2.49 2.61 2.54 2.48 2.52 2.53 -0.44 

Deficiency Pymts o.oo ·5. 83 21.02 33.44 17.80 15.62 -1.22 

Total Gov't Cost 154.27 138.77 143.66 145.50 126.40 141.72 

Consumer Surplus -43.89 -80.18 -421.23 -336.66 -342.81 -244.95 1.09 

Producer Surplus 39.04 -·82. 40 500.14 129.96 173.66 152.08 -0.14 ..... 
Domestic Surplus -4.85 -162.58 ;78.91 -206.69 -169.15 -92.87 1.18 1.0 

1.0 



. 
'• 

TABLE XXXV (Continued) 

1 1979 1980 VARIABLE-· 1981 1982 1983 5 Year t-
Average Statistic 2 

I• 

GRAIN SORGHUM: 
Acres Harvested 12.97 14:10 14.60 14.15 14.28 14.02 0.40 

Acres Set Aside 0.90 0.25 0.60 0.58 o. 77 0.62 -0.54 

Production 763.28 786.72 805.73 781.39 786.22 784.67 0.24 

Total Supply 950.28 925.34 945.62 932.65 935.32 937.84 -0.02 

Domestic Demand 531.59 526.73 533.64 522.00 526.18 528.03 0.48 

Ending I.nventory 3 
138.62 139.89 151. 26 149.10 152.73 146.32 -0.52 

Reserve Actions 0.24 9.50 -7.52 -0.97 5.68 1. 38 0.30 

Price 2.33 2.38 2.30 2.33 2.30 2.33 -0.04 

Deficiency Pymts 25.39 80.04 103.26 92.23 113. 62 82.91 -0.44 

Total Gov't Cost 51.08 104.69 128.19 117.61 137.70 107.85 

Consumer Surplus -60.75 -55.55 -74.54 -112 .. 74 -100.98 -80.91 1.26 

Producer Surplus 11.12 -50.45 18.39 -15.66 -46.86 -16.69 0.32 

Domestic Surplus -49.62 -106.00 -56.14 -128.40 -147.84 -97.60 1.26 

OATS: 
Acres Harvested 10.05 12.13 11.92 12.06 12.10 11.65 -0.47 
Acres Set. Aside 0.00 0.14 0.13 0.03 0.02 0.07 0.52 
Production 528.19 638.96 633.16 642.16 646.15 617.72 -0.38 
Total Supply 837.19 851.24 857.66 865.00 877.18 857.65 -0.63 
Domestic -Demand 615.90 617.93 625.80 624.68 627.77 622.41 -0.87 

Ending Inventory 211. 28 223.51 221.84 230.02 239.07 225.14 -0.42 

~rice 1. 29 '1.34 1. 33 1.35 1. 34 1. 33 0.35 
orisumer Surplus 0.14 -4.08 -5.97 -12.22 -17.77 -7.98 0.11 

Producer Surplus -1.95 -0.77 3. 3-6 3.59 3.28 1. 50 0.63 
Domestic Surplus -1.80 -4.85 -2.61 -8.64 -14.49 -6.48 0.42 

N 
0 
0 



TABLE XXXV (Continued) 

VARIABLE 1 1979 1980 1981 1982 1983 5 Year t- 2 
Average Statistic 

BARLEY; 
Acres Harvested 7.41 8.12 8.52 8.43 8.55 8.21 0.50 
Acres Set Aside 0. 70 0.25 0.18 0.15 0".12 0.28 -0.38 
Production 354.85 382.48 406.80 403.34 410.92 391.68 0.38 
Total Supply 601.85 575.98 573.01 .564.51 562.44 575.56 0.35 
Domestic Demand 396.18 367.81 367.48 365.66 366.23 367.27 0.20 
Ending Inventor~. 183.50 156.21 151.17 141.52 138.82 154.25 0.27 
Price 2.04 2.14 2.12 2.16 2.25 2.14 -0.35 
Deficiency Payments 30.62 67.62 83.89 64.88 65.24 62.45 0.07 
Consumer Surplus 0.84 -3.91 -4.43 -11.60 -14.63 -6.75 0.60 
Producer Surplus -1.63 -3.93 6.88 6.02 5.65 2.60 0.30 
Net Domestic Surplus -0.,80 -7.84 2.45 -5.58 -8.98 -4.15 0. 71 

TOTALS: 
Net·Farm Income 32010.00 33 599.60 35049.10 35540.60 32674.40 33774.75 -0.34 
Consumer Surplus -461.72 -594.95 -986.17 -:1079.44 -1226.04 -869.66 2.26 
Producer Surplus 441.37 -117. 28 631.34 579.94 793.84 465.84 -0.37 
Net Domestic Surplus -20.36 -712.23 -354.83 -499.50 -432.20 -403.82 1.93 

VALUE OF INFORMATION: 
Consumer Surplus 9. 09 70.18 18.99 25.74 89.54 42.71 
Producer Surplus 4.26 -55 .. 70 12.46 30.83 -30.76 -7.78 
Net Domestic Surplus 13. 36" 14.48 31.45 56.57 58.78 - •;34.93 

See footnotes at the end of Appendix A. 



TABLE XXXVI 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED AND THE FIVE YEAR AVERAGE, WITH T-STATISTIC, 
BY CROP, LOW ACCURACY LEVEL, HIGH CURRENT YEAR PRICE WEIGHT, LARGE SURPLUS WEIGHT, 

"WITH INFORMATION" CASE 

VARIABLE 1· 1979 1980 1981 1982 1983 5 Year t-
Average Statistic 2 

WHEAT: 
Acres Harvested 66.17 65.64 64.02 64.41 66.53 65.35 1.77 
Acres Set Aside 10.61 2.35 3.59 2.11 2.80 4.29 -1.13 
Production 2114.74 2126.54 2092.94 2065.04 2126.19 2105.09 1. 20 
Total Supply 3038.74 2957.65 2958.20 2901.10 2886.63 2948.46 1.11 
Domestic Demand 822.16 795.86 799.43 794. 68 794.48 801.32 2.18 
Ending Inventorv3 829.11 863.26 834.07 758.44 718.45 800.67 0.82 
Reserve Actions 15.42 54.77 35.67 50.83 42.94 39.93 0.00 

Price 3.25 3.43 3.43 3.54 3.58 3.45 -1.90 
Deficiency Pymts 317.21 83.53 124~82 62.57 58.04 129.23 -1.26 

Total Gov't Cost 379.22 132.07 164.84 90.58 76 .• 28 168.60 
Consumer Surplus -33.49 -49.33 -132.39 . -193.60 -244.34 -130.63 0.93 

Producer Surplus -44.31 -152.20 249.94 257.22 299.84 122.10 -1.37 

Domestic Surplus -77.80 -201.53 117.56 63.63 55.50 -8.53 -1.37 

SOYBEANS: 
Acres Harvested 73.58 68.87 67.87 66.18 66.71 68.64 1.18 
Acres Set A.s~ge 0.00 1. 32 1. 64 -2.07 0.94 1.19 8.29 
Production 2125.88 2038.68 2053.69 2047.33 2075.41 2068.20 1. 07 
Total Supply 2275.88 2200.53 2207.72 2215.15 2231.58 2226.17 4.41 
Domestic Demand 1090.31 1094.38 1109.73 1151.26 1184.73 1126.08 1.38 
Ending Inventor~ 161.85 154.03 167.82 156.17 151.90 158.36 7.68 
P.rice 6.99 ·7. 22 7.32 7.27 7.35 7.23 -2.84 
Consl,!mer Surplus -439.25 -457.50 -215.8J. -481.49 -589.46 -436.70 -1.52 
Producer Surplus 409.99 45.91 -471.37 145.95 386.95 103.49 -2.36 
Domestic Surplus -29.27 -411.58 -687.18 .-335. 54 -202.50 -333.21 -6.48 

N 
0 
N 



TABLE XXXVI (Continued) 

1 
VARIABLE 1979 1980 1981 1982 1983 5 Year t-.. 2 

Average Statistic 

COTTON: 
Acres Harvested 12.74 11.29 11.49 11.50 11.48 11.70 1.40 
Acres Set Aside 0.00 1. 38 1. 99 2.43 2.67 1. 69 -0.15 
Production 12.80 . 11.52 11.84 12.07 12.18 12.08 1. 30 
Total Supply 17.00 16.92 17.01 17.13 17.23 17.06 0.66 
Domestic Demand 6.25 6.34 6.45 6.53 6.63 6.44 1.18 
Ending Inventory 5.21 4.97 4.86 4.84 4.70 4.92 1.12 
Reserve Actions 4 -0.10 -0.03 0.01 0.02 0.00 -0.02 
Price 0.56 0.57 0.58 0.60 0.61 0.58 -2.07 
Deficiency Payments 137-. 23 385.28 372.91 474.81 466.64 367.38 1. 46 
Consumer Surplus -123.33 -99.01 -6.67 85.51 57.24 -17.25 0.70 
Producer Surplus 186.37 97.84 -80.26 -183.76 -124.62 .;..20.89 -0.74 
Domestic Surplus 63.04 -1.17 -86.93 -98.25 -67.39 -38.14 -0.52 

CORN: 
Acres Harvested 70.22 71.21 72.73 74.37 74.97 72.70 -3.31 
Acres Set Aside 2.90 0.82 0.42 0.21 0.43 0.95 -2.81 
Production 7138.36 7104.27 7242.63 7352.58 7346.76 7236.92 -2.62 
Total Supply 8376.36 8180.07 8320.82 8484.66 8568.63 838~.11 -4.30 
Domestic Demand 4801.44 4899.28 4899.11 4959.88 5024.89 4916.92 -4.87 
Ending Inventor~ 1074.80 1077 0 20 1131.08 1220.87 1243.85 1149.56 -3.42 
.a.eserve Actions 2.99 79.55 21.48 10.37 9.87 24.85 0.67 
Pr.ice 2.46 2.62 2.59 2.53 2.53 2.55 3.82 
Deficiency Pymts 0.00 7.87 9.l3 16.46 13.41 9.38 -5.21 
Total Gov't Cost 154.72 137.63 126.03 123.86 118.41 132.13 
Consumer Surplus 18.62 -43.23 -667.23 -685.32 -608.43 -397.12 -5.40 
Producer Surplus -62.49 -91.33 770.88 388.43 223.64 245.82 3.63 N 

Domestic Surplus -43.88 -134.56 103.65 -269.89 -384.79 -151.29 -2.30 0 
w 
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TABLE XXXVI (Continued) 

VARIABLE- 1 1979 1980 1981 1982 1983 5 Year t-
Average Statistic -2 

GRAIN SORGHUM: 
Acres Harvested 12.98 14.05 14.51 14.16 14.29 14.00 -0.37 
Acres Set Aside 0.90 0.26 0.55 0.49 0.67 0.58 -2.15 
Production 764.05 783.99 800.97 781.72 786.89 783.53 -0.25 
Total Supply 951.05 923.06 938.43 928.09 932.08 934.54 -1.53 
Domestic Demand 531.90 526.89 531.35 521.34 526.09 527.51 0.04 
Ending Inventory 3 139.07 137.46 146.36 145.19 149.60 143.54 -2.51 
Reserve Actions 0.06 10.89 -5.04 0.02 5.20 2.23 1. 35 
Price 2.33 2.38 2.33 .2. 34 2.32 2.34 1.44 
Deficiency Pymts 26.18 79.82 94.80 85.44 107.49 78.75 -1.~80 

Total Gov't Cost 51.91 104.18 118.83 109.67 130.52 10~.02 

Consumer Surplus -62.95 -55.74 -83.03 -116.74 -101.25 -83.94 0.51 
Producer Surplus 9.19 -52.06 30.64 -6.40 -38.06 -11.34 1.82 
Domestic Surplus -53.76 -107.80 -52.39 -123.14 -139.31 -95.28 1. 54 

OATS: 
Acres Harvested 10.07 12.09 11.88 12.06 12.00 11.62 -1.44 
Acres Set. Aside 0.00 0.18 0.15 0.02 0.01 0.07 1.42 
Production 529.18 636.93 631.33 642.38 641.13 616.19 -1.18 
Total Supply 838.18 850.75 855.93 861.96 866.71 854.71 ...:3.26 
Domestic Demand 615.35 617.35 627.32 627.08 626.63 622.75 -0.02 
Ending Inventorv 212.82 223.60 218.59 224.58 229.75 221.87 -4.99 

Erice · 1. 29 '1. 34 1. 33 1. 36 1. 35 1. 34 4.08 
orisumer Surplus -0.23 -4.89 -3. 70. -8.72 -19.12 -7.33 1.22 

Producer Surplus -2.611 -1.62 5.67 8.29 9.48 3.84 3.85 
Domestic Surplus -2.841 -6.52 1.98 -0.42 -9.63 -3.49 2. 95 

N 
0 
~ 



TABLE XXXVI (Continued) 

VARIABLE 1 1979 1980 1981 1982 

BARLEY: 
Acres Harvested 7.38 8.13 8.53 8.40 
Acres Set Aside 0. 70 0.23 0.16 0.14 
Production 353.42 383.09 407.24 401.61 
Total Supply 600.42 576.00 573.56 562.37 
Domestic Demand 368.35 367.72 368.45 365.81 
Ending Inventor){,-. 182.91 156.32 150.76 139.24 
Price 2.04 2.14 . 2.13 2.17 
Deficiency Payments 30.56 66.64 80.50 65.70 
Consumer Surplus -0.41 -4.27 -2.65 -11.21 
Producer Surplus -2.67 -3.25 8.09 7.98 
Net Domestic Surplus -3 •. 08 -7.52 5.44 -3.23 

TOTALS: 
Net Farm Income 32040.20 .. 33219.80 35125.00 35751.80 
Consumer Surplus -641.04 -713.97 -1111.48 -1411.56 
Producer Surplus 493.'47 -156.71 513.60 617.72 
Net Domestic Surplus -147.58 -870.68 -597.88 -793.85 

VALUE OF INFORMATION: 
Consumer Surplus -168.58 -48.36 -105.49 -305.71 
Producer Surplus 55.03 -9~. 42 -104.49 66.88 
Net Domestic Surplus -113. 54· -141.78 -209.98 -238.83 

See footnotes at the end of Appendix A. 

1983 

8.62 
0.09 

414.44 
563 .• 68 
366.48 
139.81 

2.25 
67.83 

-14.09 
8.59 

-5.50 

33110.60 
-1519.44 

765.81 
-753.62 

-200.10 
-64.73 

-264.83 

5 Year 
Average 

8.21 
0.27 

391.96 
575.21 
367.36 
153.81 

2.15 
62.24 
-6.53 

3.75 
-2.78 

33849.50 
--1079.50 

446.78 
-632.72 

-165.65 
-28.14 

-193.79 

t-
Statistic 

0.88 
-1.29 

0.66 
-0.01 

0.48 
-0.22 
0.40 

--0.22 
0.96 
1.58 
2.16 

0.37 
-3.66 
-0.50 
-4.63 

2 

N 
0 
\.11 



TABLE XXXVII 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED AND THE FIVE YEAR AVERAGE, WITH !-STATISTIC, 
BY CROP, HIGH ACCURACY LEVEL, HIGH CURRENT YEAR PRICE WEIGHT, LARGE SURPLUS WEIGHT, 

EXCESS SUPPLY-DEMAND SCENARIO, "WITH INFORMATION" CASE 

VARIABLE 1 1979 . 1980 1981 1982 1983 SYear t-
Average Statistic. 2 

WHEAT: 
Acres Harvested 65.74 61.22 57.90 56.78 57.74 59.87 2.28 
Acres Set Aside 10.61 9.02 18.40 18.08 18.62 14.95 -1.84 
Production 2176.00 2057.04 1962.69 1901.98 1934.21 2006.39 2.59 
Total Supply 3100.00 3066.35 3074.92 3018.69 2999.70 3051.93 12.16 
Domestic Demand 832. 69 811.12 820.21 820.19 825.47 821.94 7. 56 . 
Ending Inventory 3 1007.31 1110.22 1114.70 1063.50 1049.24 1068.99 15.07 
Reserve· Ac tiona· 0.00 0.00 0.00 o.oo . 0.00 0.00 
Price 2.79 2.96 2.85 2.90 2.83 2.87 -18.54 
Deficiency Pymts 950.90 819.38 1266.39 1148. 31 1305.82 1098.16 20.82 
Total Gov't Cost 1016.59 885.07 1332.08 1214.00 1371.51 1163.85 
Consumer Surplus 205.24 337.46 390.07 480.29 - 578.27 398.27 12.21 

Producer Surplus -783.08 -1112.06 -993.7 5 -1106.44 -1306.23 -1060.31 -13.62 

Domestic Surplus -577.84 -774.59 -603.67 -626.15 -727~96 -662.04 -10.15 

SOYBEANS: 
Acres Harvested 72.23 65.28 63.16 61.12 62.08 64 0 77 -0.36 
Acres Set .A.s;i.ge 0.00 3.40 4.00 4.60 2.93 2.99 1. 45 
Production 2159.75 1990.97 1983.40 1974.11 2023.84 2026.41 -0.67 
Total Supply 2309.75 2235.82 2218.91 2225.36 2264.38 2250.85 0.58 
Domestic Demand 1144.90 1165.31 1167.66 1219.82 1263.98 1192.33 0.58 
Ending Inventory 244.85 235.52 251.25 240.54 260.40 246.51 0.18 
:Price 6.01 . 6. 27 6.62 6.36 6.33 6.32 -1.72 
Consgmer Surplus 672.09 1072.09 1258. Z.4 993.39 1040.37 1007.24 -2.66 
Producer Surplus -1327.62 -1881.88 -2048.27 -1765.02 -1626.71 -1729.90 -0.67 
Domestic Surplus -655.54 -809.79 -790.03 -771.63 -586.34 -722.66 -2.84 

tv 
0 
a-
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TABLE XXXVII (Continued) 

VARIABLE 1 .. " .. 

1979 1980 1981 1982 19~~ .. 5 Year t-
Average Statistic ·2 

COTTON: 
Acres Harvested 12.65 10.31 10.18 10.25 10.29 10.74 1.30 
Acres Set Aside 0.00 2.55 3.08 .3.12 3.25 2.40 -2.17 
Production 13.16 10.90 10.98 11.28 11.32 11.52 1. 72 
Total Supply 17.36 17.19 17.02 17.07 17.11 17.15 -13.17 
Domestic Demand 6.32 6.44 6.53 6.62 6.72 6.53 2.93 
Ending Inventory 4 6.09 5.85 5.59 5.60 5.54 5.73 -11.49 
Reserve Actions " -o.·o8 0.00 o.oo 0.00 0.00 -0.02 
Price 0.50 0.51 0.53 0.54 0.55 0.53 -13.24 
Defic:i.~ncy Payments 269. 28 795.18 735.58 841.89 831.23 700.03 4. 76 
Consumer Surplus 47.~9 147.63 248.39 379.66 366.31 237.90 8.92 
Producer Surplus -53.98 -171.83 -273.61 -414.19 -384.80 -259.68 -11.49 
Domestic Surplus -6.49 -24.20 -25.22 -34.53 -18.49 -21.78 -20.39 

• 

CORN: 
Acres Harvested 70.66 68.32 70.16 72.45 72.03 70.72 1.19 
Acres Set.Asicle 2.90 6.37 3. 96 2.97 5.23 4.29 1. 52 
Production 7419.53 7077.43 7261.68 7470.05 7382.99 7322.34 1.45 
Total Supply 8657.53 8518.28 8664.85 8906.88 8983.29 8746.17 1.65 
Domestic Demand 4967.68 5176.12 5269.01 5377.55 5444.29 5246.93 0.02 
Ending Inventory 3 1439.85 1402.16 1435.84 1599.34 1649.04 1505.24 2.82 
~serve Actions . -73.76 110.84 . 0.00 0.00 0.00 7.41 4.45 
Price 2.20 2.35 2.2_7 2.23 2.24 2.26 -1.88 
Deficiency Pymts 0.00 307.46 501.80 495.64 828.26 426.63 -2.73 
Total Gov't Cost 141. 70 421.45 615.79 609.63 942.24 _546.16 
Consumer Surplus 1019.67 1694.23 1451.85 1686.13 1837.47 1537.87 -2.59 
Producer Surplus -1306.32 -1657.60 -999.85 -1010.34 -1214.43 -1237.71 -3.18 N 

-286.65 36.64 452.00 675.79 623.04 300.16 -3.71 0 
Domestic Surplus ......, 



TABLE XXXVII (Continued) 

VARIABLE l i979 1980 1981 1982 1983 5 Year t-... 

Statistic 2 Average 

GRAIN .SORGHUM: 
Acres Harvested 13.04 13.49 14.21 13.99 14.19 13;:78 ~- 1.41 
Acres Set Aside 0.90 1. 31 0.90 0. 77 0.96 0.97 -8.77 
Production 806.98 779.86 814.22 804.58 817.35 804.60 3.00 
Total Supply 993.98 958.60 973.93 970.21 979.21 975.19 -0.25 
Domestic Demand 565.25 569.88 583.30 588.35 591.10 579.38 3.89 
Ending. Inventory 178.74 159.71 165.63 161.86 178.11 168.81 -5.12 
Reserve Actions· 3 -17.66 14.65 -0.74 0.00 0.00 -0.75 4.56 
Price I 2.09 2.24 2.11 2.13 2i13 2.14 -3.85 
Deficiency Pymts 91.90 .223.15 212.19 .171.70 221.56 184.10 -4.99 
Total Gov't Cost 111.32 238.90 228.13 187.64 237.50 2oo.vo 
Consumer Surplus 54.65 114.62 104.10 132.47 138.85 108.94 3.82 
Producer Surplus -78.66 -129.35 -75.87 -86.91 -90.92 -92.34 -7.27 
Domestic Surplus -24.01 -14.73 28.23 45.56 47.93 16.60 -1.30 

OATS: 
Acres Harvested 10.07 11.81 11.33 11.56 1f. 57 11.27 -1.19 
Acres Set . Aside o.oo 0.68 0.95 0.56 0.49 0.54 -1.09 
Production . 548.92 648.40 623.10 636.00 636.16 618.52 -1.12 
Total Supply 857.92 884.49 885.58 893.25 9·o3. 62 884.97 -3.04 
Domestic Demand 613.83 614.21 620.73 618.39 620.60 617.55 -4.74 
Ending Inventory 235.09 261.48 256.24 266.46 274.82 258.82 -2.39 
Price 1.25 l. 28 1. 28 1. 30 1. 29 1. 28 3.31 
Consumer Surplus ;...4.90 -11.69 -15.11 -23.32 -29.89 -16.98 -3.20 
Producer Surplus 1. 54 -8.51 -6.39 -4.98 -4.38 -4.54 1.50 
Domestic Surplus -3.36 -20.19 -21.50 -28.30 -34.27 -21.53 -1.99 

N 
0 
co 

:I 



TABLE XXXVII (Continued). 

VARIABLE! 1979 1980 1~81 1982 

BARLEY: 
Acres Harvested 7.49 7.99 8.29 8.12 
Acres Set Aside 0.70 0.63 0.69 0.74 
Production 369.16 390.59 410.37 405.82 
Total Supply 616.16 602.31 603.30 597.54 
Domestic Demand 369.44 373.38 375.58 377.36 
Ending Inventory 201.72 182.93 181.72 173.18 
Price 1.97 2.04 2.01 2.04 
Deficiency Payments 35.41 45.25 54.99 58.14 
Consumer Surplus 0.50 6.27 10.52 . 10.22 
Producer Surplus 0.21 -16.80 -15.33 -14.15 
Net Domestic Surplus 0. 70 -10.53 -4.81 -3.93 

TOTALS: 
Net Farm Income 32183.60 29052.80 33552.50 30312.90 
Consumer Surplus 1994.73 3360.62 3448.05 3658.83 
Producer Surplus -3547.91 -4978.02 -4413.05 -4402.02 
Net Domestic 

Surplus -1553.18 -1617.40 -965.00 -743.19 
VALUE OF INFORMATION: 

Consumer Surplus -73.81 33.40 69.87 31.61 
Producer Surplus -29.83 7. 72 -101.63 -345.-74 
Net Domestic Surplug103.64 41.12 -31.76 -314.13 

See footnotes at the end of Appendix A. 

1983 

8.39 
0.63 

423.86 
607.03 
381.20 
177.84 

2.10 
43.38 
14.07 

-12.39 
1. 68 

31335.70 
3945.46 

-4639.86 

-694.40 

187.67 
-348.73 
-161.06 

5 Year 
Average 

8.06 
0.68 

399.96 
605.27 
375.39 
183.48 

2.04 
47.43 
8.32 

-11.69 
-3.38 

31287.49 
3281.54 

-4396.17 

-1114.63 

49.7 5 
-163.64 
-113.89 

t- 2/ 
Statistic 

2.57 
-4.67 

2.26 
5.30 
1. 61 
2.62 

-2.21 
-2.48 

0.20 
-3.73 
-5.70 

0.18 
2.12 

-9.30 

-6.98 

N 
0 
1.0 



TABLE XXXVIII 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED AND THE FIVE YEAR AVERAGES, BY CROP, 
EXCESS· SUPPLY-DEMAND SCENARIO, "NO INFORMATION" CASE 

VARIABLE ·1 
1979 1980 1981 1982 1983 5 Year 

Average 

WHEAT: 
Acres Harvested 66.60 59.89 57.48 56.18 57.74 59.58 
Acres S~t Aside 10.61 10.41 18.39 18.06 18.62 15.22 
Production 2204.42 2012.14 1948.54 1882.03 1934.39 1996.30 
Total Supply 3128.42 3047.88 3042.48 2969.17 2955.22 3028.63 
Domestic Demand 834.68 810.93 817.35 815.34 820.78 819.82 

Ending Inventor~ 1033.74 1091.95 1085.13 1018.83 1009.44 1047.82 

Reserve Actions o.oo 0.00 0.00 0.00 0.00 0.00 

Price 2.74 3.01 2.92 3.01 2.93 2.92 

Deficiency Pymts 1013.40 '843.35 1095.94 878.91 1051.48 976.61 

Total Gov't Cost 1079.08 909.03 1161.63 944.60 1117.17 1042.30 

Consumer Surplus 251.30 347.47 326.73 367.80 464.19 351.50 

Producer Surplus -842.59 -1111.49 -890.06 -947.28 -1133.06 -984.90 

Domestic Surplus -591.28 -764.02 -563.33 ·-579. 48 -668.88 -633.40 

SOYBEANS: 
Acres Harvested 73.42 63.84 61.33 63.46 62.10 64.83 
Acres Set .A.sige 0 •. 00 4.54 3.66 2.76 3.54 2.90 
Production 2195.24 1947.20 1925.82 2049.88 2024 .. 29 2028.48 
Total Supply 2345.24 2225.24 2150.78 2243.73 2283.83 2249.76 

Domestic Demand 1147.20 1165.28 1156.93 1219.20 1268.41 1191.40 

Ending Inventory 278.04 244.96 193.85 259.53 275.42 246.36 
P.rice 5.96 .6.29 6.88 6.32 6.24 6.34 
Consymer Surplus 735.11 1107.18 1068.8Q 1006.94 1156.07 1014.82 
Producer Surplus -1292.32 -2083.77 -1873.70 -1545.73 -1820.94 -1723.29 
Domestic Surplus -557.21 -976.59 -804.90 -538.79 -664.86 -708.47 

N ..... 
0 



TABLE XXXVIII (Continued) 

VARIABLE 1 . 
1979 1980 1981 1982 1983 5 Year 

Average 

COTTON: 
Acres Harvested 13.~16 .. 10.21 9..9.9 9.89 10.16 10.68 
Acres Set Aside o.oo 3.04 3.08 3.12 . 3. 25 2.50 
Production 13.70 10.79 10.77 10.88 11.17 11.46 
Total Supply 17.90 17.62 17.24 16.90 16.84 17.30 
Domes tic Demand 6.32 6.44 6.53 6.59 6.69 6.51 
Ending Inventory · 6.63 6.27 5.81 5.46 5.30 .5.89 
Reserve. Actions· 4 -0.42 0.00 0.00 o.oo 0.00 -0.08 
Price 0.50 0.51 0.53 0.57 0.57 ·0.54 
Deficiency Payments284.36 901.89 733.87 699.52 701.45 664.22 
Consumer Surplus 45.96 167.47 ,240.81 286.10 269.74 202.02 
Producer Surplus -5.61 -205.45 -251.89 -284.86 -295.58 -208.68 
Domestic Surplus 40.36 -37.98 -11.08 1.24 -25.85 -6.66 

CORN: 
Acres Harvested 69.63 69.33 70.93 71.58 71.88 70.67 
Acres Set .Aside 2.90 4.82 4.39 4.34 4.68 4.22 
Production 7311.07 7182.16 7341.49 7379.45 7367.94 7316.42 
Total Supply 8549.07 8528.28 8770.00 8896.36 8934.88 8735.72 
Domestic Demand 4953.94 5160.77 5294.10 5400.42 5424.62 5246.77 
Ending Inventorv3 .1345.13 1427.52 1515.91 1565.94 1620.26 1494.95 
~serve Actions o.oo 1.64 0.00 0.00 0.00 0.33 ., 

Price 2.23 2.36 2.2lt, 2.22 2.28 2.26 
Deficiency Pymts 0.00 220.00 723.71 768.23 564.46 455.28 . 
Total Gov't Cost 123.26 342.84 846.56 891.08 687.31 578.21 
Consumer Surplus 982.84. 1590.02 1642.84 1864.24 1750.65 1566.1'2 
Producer Surplus -1299.56 -1447.85 -1196.95 -1185.43 -935.48 -1213.05 N ..... 
Domestic Surplus -316.72 142.17 445.89 678.82 815.17 . 353.07 ..... 



·. 
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TABLE XXXVIII '(Continued) 

VARIABLE 1 1979 1980 191H 1982 1983 5 Year· 
Average 

GRAIN SORGHUM: 
Acres Harvested 12.96 13.60 14.36 13.80 14.08 13.76 
Acres Set Aside 0.90 1.15 0.92 1.06 1.07 1.02 
Production 802.25 786.16 822.S8 793.80 811.02 803.16 
Total Supply 989.25 959.51 982.81 968.68 976.21 975.29 
Domestic Demand 565.91 569.29 582.92 583.48 588.39 578.00 
Ending Inventory 173.35 160.23 174.89 165.20 177.83 170.30 
Reserve. Actions 3 -15.27 12.46 -9.68 0.02 0.00 -2.49 
Price 2.09 2.24 2.10 2.17 2.14 2.15 
Deficiency Pymts 92.10 194.89 218.37 221.73 240.93 193.60 
Total Gov't Cost 110.92 210.61 236.52 239.88 259.07 211.40 
Consumer Surplus 57.94 116.29 104.58 116.45 129.95 105.04 
Producer Surplus -82.04 -119.05 -72.51 -72.64 -89.08 -87.07 
Domestic Surplus -24.10 -2.76 32.06 43.80 40.87 '17.98 

OATS: 
Ac~es Harvested 10.04 11.84 11.37 11.54 11.68 11.30 
Acres Set. Aslde o.oo 0.62 0.93 0.64 0.56 0.55 
Production 547.18 650.21 625.56 634.71 642.44 620.02 
Total Supply 856.18 884.48 887.33 894.30 . 911.82 886.82 
Domestic Demand 613.91 614.92 620.13 617.52 624.25 618.15 
Ending Inventorv 233.27 260.76 258.59 268.38 279.37 260.07 

~rice · 1.26 '1.29 1.27 1.30 1.28 1.28 
orisumer Surplus -4.42 -9.68 -16.22 -24.96 -24.65 -15.99 

Producer Surplus 3.11 -6.33 -7.59 -6.88 -6.04 -4.74 
Domestic Surplus -1.31 -16.01 -23.81 -31.84 -30.70 -20.73 

1\,;) ..... 
r-J·· 



TABLE XXXVIII .(Continued) 

VARIABLE!' 1979 1980 1~81 1982 1983 5 Year 
Average 

BARLEY: 
Acres Harvested 7.43 8.12 8.23 8.12 8.23 8.03 
Acres Set Aside o.7o 0.55 0.80 0.76 0.65 0. 69 . 

Production 366.30 397.12 407.37 405.99 415.60 398.48 
Total Supply 613.30 606.45 603.42 598.04 599.31 604.10 
Domestic Demand 368.97 374.40 375.37 377.33 379.77 375.17 
Ending Inventory 199.32 186.05 182.05 173.70 171.54 182.53 
Price 1.98 2.03 2.01 2.04 2.12 2.04 
Deficiency Payments 34.67 39.20 64.98 59.47 43.54 48.37 
Consumer Surplus -0.06 8.66 10.47 10.49 11.84 8.28 
Producer Surplus 0.66 -12.30 -18.08 -13.32 -11.18 -10.84 
Net. Domestic Surplus 0.61 -3.64 -7.61 -2.83 0.66 -2.56 

TOTALS: 
Net Farm Income 32187.70 29392.70 33547.40 30259.80 31000.90 31277.69 

Consumer Surplus 2068.68 3327.41 3378.00 3627.06 3757.79 . 3231.79 . 

Producer Surplus -3518.35 -4986.22 -4310.77 -4056.14 -4291.37 -4232.57 

Net Domestic 
Surplus -1449.67 -1658.81 -932.77 -429.08 -533.58 -1000,78 

See footnotes at the end of Appendix A. 



TABLE XXXIX 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED AND THE FIVE YEAR AVERAGE, WITH T-STATISTIC, 
BY CROP, HIGH ACCURACY LEVEL, HIGH CURRENT YEAR PRICE WEIGHT,. LARGE SURPLUS WEIGHT, 

TIGHT SUPPLY-DEMAND SCENARIO, "WITH INFORMATION" CASE 

1 . - -· -·- ~- -
VARIABLE 1979 1980 1981 1982 1983 5 Year t-

Average Statistic 2 

WHEAT: 
Acres Harvested 67.25 67.82 69.34 72.38 72.72 69.90 2.65 
Acres Set Aside 10.61- o.oo 0.00 0.00 o.oo 2.12 0.00 
Production 2077.99 2122.92 2170.38 2.214.99 2225.09 2162.27 3.12 
Total Supply 3001.99 2771.37 2700.31 2627.47 2549.36 2730.10 7.07 
Domestic Demand 815.54 783.44 779.83 751.40 694.60 764.96 10.82 
Ending Inventory 646.45 527.94 410.48 322.27 301.00 441.63 4.53 
Reserve Actions 3 99.21 207.51 5.73 0.00 o.oo 62.49 -0.02 
Price 3. 54 3.55 4.09 4.88 5.70 4.35 -4.35 
Deficiency Pymts o.oo 0.00 0.00 0.00 0.00 0.00 0.00 
Total Gov't Cost 40.96 1. 42 0.00 0.00 o.oo 8.48 
Consumer Surplus -187.09 . -329.45 -638.98 -1253.33 -2235.93 -928.95 13.73 
Producer Surplus 463.85 -3.45 1757.17 3310.36 4563.94 2018.37 -2.86 
Domestic Surplus 276.77 -332.90 1118.19 2057.03 2328.01 1089.42 6.50 

SOYBEANS: 
Acres Harvested 73.97 70.30 67.73 66.11 66.03 68.83 -18.09 
Acres Set_A!;;i.ge 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 
Production 2078.40 2003.64 1964.29 1956.84 1967.71 1994.18 -34.21 
Total Supply 2228.40 2093.74 2054.29 2046.84 2057.71 2096.19 -23.50 
Domestic Demand 1024.76 974.18 945.33 946.53 957.29 969.62 -37.12 
Ending Inventory 90.10 90.00 90.00 90.00 90.00 90.02 1.99 
:Price 8.26 . 8. 99 9.64 9.69 9.83 9.28 23.51 
Constlmer Surplus -1458.85 -2386.58 -2785.Ql -3483.79 -3990.45 -2820.94 -8.44 
Producer Surplus 2693.14 3082.23 2985.85 3739.43 3988.33 3297.79 12.91 
Domestic Surplus 1234.28 695.65 200.84 255.64 -2.13 476.86 0.58 

N 
...... 
~ 



TABLE XXXIX (Continued) 

VARIABLE· 1 1979 1980 1981 1982 198~ 5 Year t-.. . .. 
Average Statistic -

COTTON: 
Acres Harvested 12,52 12.10 12.78 12.75 12,81 12.59 6.73 
Acres Set Aside 0,00 o.m 0,52 1.48 1,86 o. 77 -4.55 
Production 12,27 11.92 12.72 12,85 13,16 12.58 5. 77 
Total Supply 16~47 16,31 16.69 16.89 17.13 16.70 0.11 
Domestic Demand 6.18 6.24 6,34 6.43 6.51 6.34 -0.78 
Ending Inventor~ 4 4,19 3. 77 3,85 3.76 3,62 3.84 ·0. 26 
Reserve Actions · o.oo o.oo o.oo o.oo 0.00 0.00 0.00 
Pric~ 0.62 0,65 0.64 0.66 0.69 0.65 -3.05 
Deficiency Payments a·• oo 78,82 37,14 119,37 65,66 60.20 12.63 
Consumer Surplus -258i92 ..... 341. 79 ..... 238.09 -176.54 ..... 261. 01 -255.27 8.57 
Producer Surplus 420;,17 428,14 202.78 92.08 272.09 283,05 -8.36 
Domestic Surplus 161.25 86.35 -35.30 -84.46 11.07 27.78 -6.24 

• 

CORN: 
Acres Harvested 70.18 71.88 74.15 75.,55 76.49 73.65 10.31 
Acres Set.As:ide 2,90 o.oo 0,00 o.oo 0.00 0.58 0.00 
Production 6948.16 6943.62 7088.36 .7116. 41 7167.51 7052.81 24.87 
Total Supply 8186,16 7768. 66 7716.66 7636.33 7664.94 7794.55 14,62 
Domestic Demand 4612.11 4676 • .)6 4597.74 4469.90 4447.12 4560.65 17.74 
Ending Inventory 3 824.0.4 627.30 518.93 496.43 502.82 593.90 10.60 
oieserve Actions 84.94 350.38 57.70 0.00 0.00 98.60 0.00 
Price 2,74 2.75 2.89 2.99 3.02 2.88 -10.49 
Deficiency Pymts o.oo o.oo 0.00 o.oo 0.00 0.00 0.00 
Total Gov't Goat 102.02 14.42 0.00 o.oo o.oo 23.29 
Consumer Surplus . -960,03 -1386,67 -2318.80 -3222.18 -3631.08 -2303.75 10.84 
Producer Surplus 1392.52 299,10 2248.03 2695.25 2674.03 1861.79 -5.85 N ...... 
Domestic Surplus 432.49 ..... 1087.,58 -70.77 -526.92 -957.05 -441.96 i0.41 \J1 



TABLE XXXIX (Continued) 

VARIABLE· 1' 1979 1980 1981 1982 1983 · 5 Year t- . 
.. 

Average Statistic -

GRAIN SORGHUM: 
Acres Harvested 12.95 14.21 14.85 14.47 14.80 14.26 2.91 
Acres ~et Aside 0.90 0.00 o.oo 0.00 0.00 0.18 0.00 . 
Production 755.08 765.93 785.74 759.60 779.90 769.25 7.95 
Total Supply 942.08 895.93 907.90 881.76 900.22 . 905.58 6.73 
Domestic Demand . 509.74 489.64 492.55 472.39 l 491.91 491.25 -1.36 
Ending Inventory 130.00 122.16 122.16 120.32 107.67 120.46 13.99 
Reserve Actions 3 o.oo 7.83 0.00 1. 85 12.64 4". 47 -13.03 
Price 2.53 2.59 2.52 2.61 2.50 2.55 -0.83 
Deficiency Pymts 0.00 0.00 11.17 0.00 19.17 6.07 -0.82 
Total Gov't Cost 15.00 13.04 24.21 12.58 28.59 18.68 

' 
Consumer Surplus -137.73 -192.76 -210.12 -283.16 -232.48 -211. 25 5.29 
Producer Surplus 142.80 52.80 125.75 116.01 48.82 97.24 1.10 
Domestic Surplus 5.07 -139.96 -84.37 -167.15 -183.65 -114.01 4.27 

OATS: 
Acres Harvested 10.06 12.18 12.00 12.08 12.06 11.67 -0.14 
Acres Set . Aside o.oo 0.00 0.00 0.00 0.00 0.00 0.00 
Production 515.90 622~20 618.02 623.10 623.38 600.52 0.05 
Total Supply 824.90 816.43 805.76 794.71 786.41 805.64 2.06 
Domestic Demand 620.67 618.49 623.74 621.20 612.79 619.38 -1.47 
Ending Inventory 193.23 186.74 110.62 162.03 162.00 174.92 2.78 

h'ice .. 1. 32 l.40 1. 40 1.46 1. 47 1. 41 '. -1.63 
Consumer· ·surplus 7.29 -2.31 -9.13 -17.70 -39.85 -12.34 1.62 
Producer Surplus -2.461 8.22 21.4'3 36.69 44.94 21.76 -0.75• 
Domestic Surplus . 4. 83 5.91 12.30 18.99 5.09 9.42 1. 81 

N ,_. 
~ 
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TABLE XXXIX (Continued) 

VARIABLE! 1979 1980 1981 1982 1983 5 Year t-. 2 Average Statistic 

BARLEY: 
Acres Harvested 7.25 8.20 8.32 7.97 8.34 8.02 2.79 
Acres Set Aside 0.70 0.00 0.00 0.00 0.00 0.14 0.00 
Production 337.31 373.80 380.34 364.37 385.50 368.26 3.14 
Total Supply 584.31 545.86 518.82 477.99 497.50 524.89 -0.40 
Domestic Demand 367.26 359.38 353.51 317.76 329.05 345.39 1.65 
Ending Inventory 162.05 128.48 103.62 102.00 102.24 119.68 -2.92 
Price 2.12 2.24 2.30 2.50 2.46 2.32 -5.52 
beficiency Payments 25.i3 79.48 66.26 18.36 29.00 43.65 2.00 
Consumer Surplus -i. 92 -19.80 -28.21 -87.74 -82.14 -43.96 3.65 
Producer Surplus -3.93 9.85 21.71 52.91 16.26 19.36 -12.11 
Net Domestic Surplus -5.85 -9.95 -6.51 -34.83 -65.88 -24.60 -4.79 

TOTALS: 
Net Farm Income 32287.60 39175.90 36984.60 46145.60 42171.10 39352.93 -1.41 
Consumer Surplus -2997.25 -4659.34 -6228.34 -8524.43 -10472.92 -6576.46 7.11 
Producer Surplus 5106.09 3876.87 7362.71 10042.73 11608.39 7599.36 -2.00 
Net Domestic Surplus2108.83 -782.48 1134.37 1518.30 1135.47 1022.90 10.64 

VALUE OF INFORMATION: 
Consumer Surplus 448.03 179.11 580.94 2187.47 308.94 740.90 
Producer Surplus 9.21 401. 17 -1200.21 -2617.·36 2266.72 -228.09 
Net Domestic Surplus 457.24 580.28 -619.27 -429.89 2575.67 512.80 

....,.._ __ 

See footnotes at the end of Appendix A. 
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TABLE XL 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED AND THE FIVE YEAR AVERAGES, BY CROP, 
TIGHT SUPPLY-DEMAND SCENARIO, "NO INFORMATION" CASE 

VARIABLE 
1 

1979 1980 1981 1982 1983 5 Year 
Average 

WHEAT: 
Acres Harvested 66.60 67.53 65.51 69.43 78.59 69.53 

Acres Set Aside 10.61 0.00 0.00 0.00 0.00 2.12 

Production 2057.91 2113.76 2050.42 2124.65 2404.84 '2150. 31 

Total Supply 2981.91 2747.76 2560.99 2426.65 2706.84 2684.83 

Domestic Demand 809.90 779.19 755.13 661.66 722.70 745.72 

Ending Inventory 632.00 508.57 300.00 300.00 359.14 419.94 

·Reserve Actions 3 118.68 194.07 0.00 0.00 o.oo 62.55 

Price 3.56 3.61 4.84 6.35 4.17 4.51 

Deficiency Pymts 0.00 0.00 0.00 0.00 o.oo 0.00 

Total Gov't Cost 38.74 0.00 0.00 o.oo 0.00 7.75 

Consumer Surplus -314.59 -451.55 -1139.02 -3212.49 -1939.60 -1411.45 

Producer Surplus 440.84 74.52 2915.03 6024.16 1670.56 2225.02 

Domestic Surplus 126.26 -377.03 1776 .oo 2811.68 -269.05 813.57 

SOYBEANS: 
Acres Harvested 73.42 7i.41 70.34 68.83 68.69 70.54 

Acres Set .Aside 0.00 o.oo 0.00 0.00 0.00 0.00 

Production 2063.08 2035.21 2039.83 2037.26 2047.04 2044.48 

Total Supply 2213.08 2125.21 2129.83 2127.26 2137.04 2146.48 

Domestic Demand 1014.03 995.43 1000.66 1008.42 1019.43 1007.60 

Ending Inventorv 90.00 ~0.00 90.00 90.00 90.00 90.00 

P.rice 8.41 .8.63 8.87 9.06 9.26 8.85 

Constlmer Surplus -1767.67 -2283.34 -2245.99 -3012.49 -3575.88 -2577.07 

Producer Surplus 2963.22 2702.55 2285.68 3454.64 3818.39 3044.90 

Domestic Surplus 1195.55 419.21 39.69 442.15 242.52 467.82 

N .... 
00 



TABLE XL (Co~tinued) 

VARIABLE 1 . 
1979 1980 1981 1982 1983 5 Year .. 

Av.erage 

COTTON: 
Acres Harvested 13.16 11.74 12.68 12.37 12·.54 12.50 

Acres Set Aside o.oo 0.68 0.76 1.55 "1.44 0.89 

Production 12.90 11.56 i2.62 12.46 12.89 12.48 

Total Supply 17.10 16.52 16.76 16.56 16.54 16.70 
Domestic Demand 6.24 6.27 6.36 6.41 6.43 6.34 
Ending Inventory 4.76 3.95 3.90 3.46 3.11 3.83 
Reserve Actions- 4 0.00 0.00 0.00 0.00 o.oo 0.00 

Price 0.57 0.63 0.64 0.69 0.76 0.66 

Deficiency Payments 33.42 78.52 57.73 32.68 0.00 40.47 

Consumer Surplus -146.07 -285.24 -238.41 -258.45 -492.51 -284.14 

Produc~r Surplus 203.02 363.07 212.80 228.35 644.23 330.29 

Domestic Surplus 56.95 77.83 -25.61 -30.10 151.72 46.16 

• 

CORN: 
Acres Harvested 69.63 71.27 73.06 75.28 74.77 72.80 

Acres Set Aside 2.90 0.00 0.00 0.00 0.00 0.58 

Production 6893.30 6884.86 6984.69 7091.73 7006.25 6972.16 

Total Supply 8131.30 7663.06 7539.65 7547.96 7498.72 7676.14 

Domestic Demand 4604.09 4644.11 4484.42 4386.48 4332.04 4490.23 

Ending Inventorv 3 777.21 553.96 455.23 491.48 451.68 545.91 

oieserve Actions 124.53 366.48 0.00 0.00 0.00 98.60 

Price 2.75 2. 77 3.02 3.00 3.11 2.93 

Deficiency Pymts o.oo 0.00 0.00 0.00 0.00 0.00 

Total Gov't Cost 92.12 0.00 0.00 0.00 0.00 18.42 

Consumer Surplus -1074.46 -1599.17 -2957.70 -3816.36 -4350.29 -2759.60 

Producer Surplus 1347.71 274.81 2961.39 2737.92 3069.71 2078.31 
273.24 -1324.35 3.70 -1078.44 

N 

Domestic. Surplus -1280.58 -681.29 ...... 
1.0 
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TABLE XL (Continued) 

VARIABLE 1 1979 1980 191H 1982 1983 5 Year 
Average 

GRAIN SORGHUM: 
Acres Harvested 12.96 14.16 14.96 14.41 14.43 14.18 
Acres Set Aside 0.90 0.00 0.00 0.00 o.oo 0.18 
Production . 755:59 763.39 791.28 7 56.39 760.50 765.43 
Total Supply 942.59 893.39 910.78 875.89 876.93 899.92 ' ' 
Domestic Demand 510.24 489.89 497.77 470.87 490.57 491.87 
Ending .Inventory 3 130.00 119. so 119.50 116.43 86.42 114.37 
Reservei Actions o.oo 10.50 o.oo 3.07 30.00 8. 71 
Price 2.52 2.59 2.52 2.62 2.51 2.55 
Deficiency Pymts 0.00 0.00 12.82 0.00 18.76 6.32 
Total Gov't Cost 15.00 12.38 25.20 11.61 22.86 17.41 

Consumer Surplus -150.52 -201.74 -209.27 -302.24 -239.86 -220.73 

Producer Surplus 145.75 49.28 132.45 124.56 25.24 95.45 

Domestic Surplus -4.77 -152.46 -76.82 -177.68 -214.62 -125.27 

OATS: 
Acres Harvested 10.04 12.20 12.02 12.09 12.03 11.68 

Acres Set . Aside o.oo 0.00 0.00 0.00 0.00 0.00 

Production 515.05 623.65 619.29 623.92 621.76 600.73 

Total Supply 824.05 816.90 806.24 790.80 784.76 804.55 

Domestic Demand 620.80 619.7 5 628.96 617.47 611.27 619.65 

Ending Inventory 192.25 185.95 165.88 162.00 162.00 173.62 

~rice · 1. 32 '.1.40 1. 41 1. 47 1.47 1.41 
orisumer Surplus 6.83 -1.58 -1.80 -25.04 -45.37 -13.39 

Producer Surplus -3.09 8.31 25.1"9 41.61 39.22 22.25 
Domestic Surplus 3.74 6.73 23.39 16.57 -6.15 8.86 

N 
N 
0 
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• TABLE XL (Continued) 

.VARIABLE1 1979 1980 1~81 1982 

BARLEY: 
Acres Harvested 7.43 8.15 8.61 8.06 
Acres Set Aside 0.70 0.00 0.00 o.oo 
Production 345.49 371.46 393.50 368.29 
Total Supply 592·; 49 549.18 533.06 488.28 
Domestic Demand 369.77 361.62 361.08 327.17 
Ending Inventory 167.72 129.56 109.99 102.00 

Price 2.10 2.24 2.27 2.45 
Deficiency Payments 26.33 83.70 71.06 26.81 

Consumer Surplus 1.45 . -16.24 -17.07 -82.29 

Producer Surplus -1.02 4.63 28.16 43.91 

Net Domestic Surplus 0.43 -11.61 11.10 -38.38 

TOTALS: 
Net Farm Income 32179._10 39168.70 37450.70 49678.40 
Consumer Surplus -3445.04 -4838.84 -6809.25 -10709'• 34 
Producer Surplus 5096.41 3477.16 8560.69 12655.14 
Net Domestic Surplus1651. 38 -1361.68 17 51.44 1945.81 

See footnotes at the end of Appendix A. 

1983 

7.63 
o.oo 

352 .• 52 
464.52 
300.33 
102.00 

2.75 
0.00 . 

-135.10 
73.04 

-62.07 

39633.00 
-101J78.61 

9340.38 
-1438.23 

5 Year 
Average 

7.98 
0.14 

366.25 
525.51 
343.99 
122.25 

2.36 
41.58 

-49.85 
29.74. 

-20.10 

39621.98 
-7316.21 

7825.96 
509.75 

N 
N ...... 



TABLE XLI 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED AND THE FIVE YEAR AVERAGE, WITH T-STATISTIC, 
BY CROP, HIGH ACCURACY LEVEL, HIGH CURRENT YEAR PRICE WEIGHT, LARGE SURPLUS WEIGHT, 

FLUCTUATING SUPPLY-DEMAND SCENARIO, "WITH INFORMATION" CASE 

VARIABLE· 1 
1979 1980 1981 1982 1983 5 Year t-

Average Statistic 2 

WHEAT: 
Acres Harvested 65o61 60o92 63.96 .64o 56 58o60 63o88 -4o16 
Acres Set Aside l0o61 10o27 OoOO OoOO OoOO 4o18 -1.63 
Production 2171.72 1906o66 2001o94 2162o90 2155o87 2079o82 -3o20 
Total Supply 3095o 72 2940o25 2685.45 2565.28 2798o80 2817.10 -1.12 
Domestic Demand 834.12 ·.798o74 77 50 07 789o34 814.43 802o34 12.05 
Ending Inventory 1031.59 681. 51 400o38 640o94 859o38 722o76 -2.78 
Reserve Actions 3 OoOO 179o50 132o85 OoOO -28o36 56.80 4.96 
Price 2.75 3o51 4.19 3.18 2o57 3o24 -4.71 
Deficiency Pymts 1021.23 0.00 OoOO .186.82 467o58 335ol3 -9.90 
Total Gov't Cost 1086.92 20.81 OoOO 186o82 474.67 353.84 
Consumer Surplus 237.61 16.40 -683.00 -303.10 300.83 -86.25. 13.86 
Producer Surplus -885.85 -496 oll 1488.39 -266.93 -1685o79 -369o26 -3.91 
Domestic Surplus -648o24 -479 0 70 805o39 -570o03 -1384.96 -455o51 1.96 

SOYBEANS: 
Acres Harvested 72 o17 68o48 68o45 66o66 62o36 67.63 3o84 
Acres Set .APide OoOO 3.93 OoOO 0.00 5.06 1. 80 -2.91 
Production 2158.00 1951.80 1984.93 . 2153.20 2033.10 2056o20 3.72 
Total Supply 2308.00 2212.27 2074.94 2243.20 2340o13 2235o71 2.47 
Domestic Demand 1147o52 1069.96 968.36 117L 17 1268o08 1125.02 2.01 
Ending Inventor~ 260.47 90.01 90.00 307.03 332o05 215.91 -Oo19 
:Price 5.96 . 8o17 9 ,7.fJ 5.98 5o 93 7.16 -1.24 
Consl,!mer Surplus 727 0 32 -1008o44 -2622o53 29o92 l104o83 -353.78 2.89 
Producer Surplus -1460o62 1456.71 3641o68 -2033o63 -2448o48 -168.87 Oo07 
Domestic Surplus -733o29 448.27 1019.15 -2003.70 -1343.65 -522.64 4.54 

N 
N 
N 



TABLE XLI (Continued) 

VARIABLE 1 1979 1980 1981 1982 198~ 5 Year t-.. 2 Average Statistic. 

COTTON: . 
Acres Harvested 12.67 10.27 11.85 12.70 11.37 11.77 -3.18 
Acres Set Aside 0.00 2.79 0.80 0.59 3.25 1.49 ' -2.03 
Production 13.18 10.11 11.79 13.97 12.51 12.31 -2.63 
Total Supply 17.38 16.58 15.97 17.36 18.72 17.20 -8.73 
Domestic Demand 6.32 6.30 6.27 6.55 6.73 6.44 0.69 
Ending Inventory 4 6.26 3.98 3.20 6.01 7.19. 5.33 -5.85 
Reserve Actions -0.01 0.01 0.00 0.00 0.00 0.00 
Pr:l,c~. . ~ .... ~ 0.50 0.63 0.73 0.52 0.52 0.58 -0.33 
Deficiency Payments 297J 57 243.14 0.22 217.06 976.62 346.92 -2.39 
Consumer Surplus 48;83 -196.40 -427.81 181.96 401.28 1. 57 2. 48 ' 
Producer Surplus -55~32 223.27 627.00 -547.21 -572.02 -64.86 . -1.07 
Domestic Surplus -6~49 26.87 .'199;18 -365.25 -170.74 -63.29 1. 33 

CORN: 
Acres Harvested 70.66 66.24 72.04 7 5.10 75.80 71.97 -2.36 
Acres Set.As:ide 2.90 7.23 o.oo 0.00 0.01 2.03 4.08 
Production 7419.18 6398.78 6887.28 7742.63 7769.94 7243.56 -1..37 
Total Supply 8657.18 7891.27 7452.00 8143.98 9043.27 8237.54 -0.50 
Domestic Demand 4965.69 4862.56 4460.36 4941.66 5374.40 4920.93 -2.16 
Ending Inventory 3 1491.48 563.71 400.35 1272.32 1778.87 1101.35 0.60 
i.eserve Actions -126.98 620.00 0.00 -193.75 -143.22 31.21 0.42 
Price 2.20 2.67 3.16 2.21 2.08 2.46 0.04 
Deficiency Pymts 0.00 0.00 o.6o 230.77 459.95 138.14 -0.51 
Total Gov't Goat 155.00 0.00 o.oo 279.20 544.19 195.68 
Consumer Surplus 1019.53 -116.33 ;_2987.69 -853.14 :.1424.54 -302.62 ' -1.64 
Producer Surplus -1349.16 -1032.54 3862.46 -1444.20 -2299.34 -452.56 -0.78 N 

Domestic Surplus -329.63 -1148.87 874.77 -2297.35 -874.80 -755.18 -4.18 N 
w 



TABLE XLI (Continued) 

VARIABLE 1 . 1979 1980 1981 1982 1983 5 Year t-
Average Statistic 2 

GRAIN SORGHUM: 
Acres Harvested 13.04 13.16 14.57 14,54 14.81 14.02 -1.01 
Acres Set Aside 0.90 1. 48 o.oo o.oo 0,21 0.52 3.25 
Production 807.34 709.58 770.53 835.99 852,81 ·795.25 ..-0.71 
Total Supply 994.34 894.18 819.64 885.05 989.70 916.58 -0.95 
Domestic Demand 564.75 555.51 485.24 528.16 580.99 542.93 -1.43 
Ending Inventory 

3 184.59 49.11 49.06 136.89 198.71 123.67 -0.19 
Reserve Actions- -23.92 104.86 0.00 -60.43 0.00 4.10 -0.87 
Price 2.09 2.34 2.74 2.10 1.99 2.25 -0.01 
Deficiency Pymts 91.71 169.61 0.00 .137.97 58.65 . 91 ~)59 4. 77 
Total Gov't Cost 112.69 169.61 0.00 153.08 73.76 '.101. 83 
Consumer Surplus 53.46 62.90 -243.48 ·-99. 24 :99.01 -25.47 -0.84 
Producer Surplus -79.33 . -193.55 . 292.13 ..-118.09 -187.61 -57.29 -0.78 
Domestic Surplus -25.86 -130.65 48.65 -217.33 -88.60 -82.76 -2.76 

OATS: 
Acres Harvested 10.07 11.78 11.85 12.05 12.10 11.57 -0.84 
Acres Set . Aside 0.00 0.68 0.00 0.00 0.00 0.14 0.54 
Production 549.01 601.84 610.33 662.84 665.57 617.92 -0.77 
Total Supply 858~01 838.12 824.83 839.28 875.83 847.21 -5.63 
Domestic Demand 613.94 613.42 637.98 621.62 604.65 618.32 -1.95 
Ending Inventory 235.27 213.50 .175.44 209.26 262.98 219.29 -2.64 
frice · 1. 25 1'.'36 1.40 1. 38 1.30 1.34 2.03 
Consumer Surplus -4.88 -10.94 13.53 -20.32 -54.30 -15.38 .:..1. 51 
Producer Surplus l,j1 I -21.21 19.89 45.61 0.07 9.13 1.91 
Domestic Surplus -3.57 -32.15 33.43 25.29 ..-54.23 -6.25 0.28 

i 
' 

N 
N ,, .1::-



VARIABLE1 1979 1980 

BARLEY: 
Acres Harvested 7.50 7.88 
Acres Set Aside 0.70 0.67 
Production 369.99 359.44 
Total Supply 616.99 572.46 
Domestic Demand 369.96 369.54 
Ending Inventory 203.02 144.93 
Price 1. 97 2.18 
Deficiency Payments 35.81 40.06 
Consumer Surplus 1. 35 -0.54 
Producer Surplus -0.59 -25.25 
Net Domestic Surplus 0.76 -25.79 

TOTALS: 
Net Farm Income 32176.20 28176.40 
Consumer S~rplus 2083.23 -1253.35 
Producer Surplus -3829.57 -88.68 
Net Domes~ic Surplus1746.34 -1342.03 

VALUE OF INFORMATION: 
Consumer Surplus ·-215. 59 794.32 
Producer Surplus 245.76 -550.59 
Net Domestic Surplus 30.17 243.73 

See footnotes at the end of Appendix A. 

TABLE XLI (Continued) 

1981 1982 1983 

8.30 8.62 9.06 
o.oo 0.00 0.00 

379.10 430.89 457.65 
534.03 547.34 611.13 
365.60 356.86 373.82 
106.45 143.48 189.31 

2.28 2.15 2.06 
76.78 77.92 127.47 
-6.71 -32.46 -1.25 
20.41 44.14 -6.33 
13.70 11.68 -7.58 

39283.20 44146.20 23030.80 
-6957.68 -1096.37 3274.94 

9951.95 -4320.30 -7199,48 
2994.27 -5416.67 -3924.54 

670.26 331.86 284.69 
-889.96 -145.·72 -160.05 
-219.70 186.14 124.64 

5 Year 
Average 

8.27 
0.27 

399.41 
576. 39 
367.16 
157.44 

2.13 
71.61 
-7.92 

6.47 
-1.45 

33362.55 
-789.84 

-1097,22 
-1887.06 

373.11 
-300.11 

72.99 

t- 2 
Statistic 

6.81 
1. 43 
6.02 
7.99 
6.94 
4.11 

-5.15 
4.91 
5.20 

-1.13 
3.41 

-0.81 
2.78 

-1.34 
0.68 

N 
N 
\J1 
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TABLE XLII 

AVERAGES FOR SELECTED VARIABLES FOR THE FIVE YEARS SIMULATED AND THE FIVE YEAR AVERAGES 
FLUCTUATING SUPPLY-DEMAND SCENARIO, "NO INFORMATION" CASE ' 

BY CROP., 

VARIABLE· 
J 

1979 1980 1981 1982 1983 5 Year 
Average 

WHEAT: 
Acres Harvested 66.60 58.82 59.91 68.71 67.76 q4.36 
Acres S~t Aside 10.61 11.86 o.oo 0.00 o.oo 4.49 

Production 2204.42 1841.06 1875.15 2301.83 2270.09 2098.51 

Total Supply 3128.42 2905.12 2519.87 2603.83 2969.03 2825.26 

Domestic Demand 836.36 802.40 732.14 771.90 804.83 789.53 

Ending Inventory 3 1062.06 642.73 300.00 696.94 1039.19 7 48.18 

Reserve Actions- 0.00 260.80 51.95 0.00 -125.99 37.35 

Price 2.68 3.19 5.49 3.03 2.56 3.39 

Deficiency Pymts 1119.26 474.86 o.oo 284.53 477.17 471'. 16. 

Total Gov't Cost 1184.94 487.85 0.00 284.53 508.67 493.20 

Consumer Surplus 290.22 129.50 -1650.90 -719.71 52.70 -379.64 

Producer Surplus -993.71 -1243.53 3588.84 -473.09 -1624.90 -149.28 

Domestic Surplus -703.49 -1114.03 1937.94 -1192.80 -1572.20 -528.92 

SOYBEANS: 
Acres Harvested 73.42 63.23 70.52 67.08 61.11 67.07 

Acres Set .As;lge 0,.00 5.07 0.00 0.00 5.18 2.05 

Production 2195.24 1802.03 2045.23 2166.71 1992.06 2040.25 

Total Supply 2345.24 2095.70 2135.23 2256.71 2302.59 2227.09 

Domestic Demand 1151. 57 986.78 1003.84 1181.18 1263.54 1117.38 

Ending Inventorl( 293.67 90.00 90.00 310.53 299.05 216.65 

P.rice 5.87 . 9. 41 8.78 6.00 6.09 7.23 

Cons':!mer Surplus 822.58 -2441.64 -2183.44 225.62 1053.78 -504.62 

Producer Surplus -1495.65 2670.27 . 2167.66 -1896.29 -2319.87 -174.78 

Domestic Surplus -673.06 228.63' -15.77 -1670.67 -1266.09 -679.39 

N 
N 
0'\ 
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TABLE XLII (Continued) .. 

,. 

VARIABLE ~· 1979 1980 19'81 1982 1983 
~ 

5 Year 
Average 

GRAIN SORGHUM: 
Acres Harvested 12.96 13.51 14.57 14.33 14.88 14.0S 
Acres Set Aside 0.90 1. 34 0.00 0.00 0.02 0.45 
Production 802·. 25 728.25 770.53 824.18 857.27 796.50 
Total S.upply 989.25 907.72 829.23 880.19 987.73 918.82 
Domestic Demand 564.79 559.02 487.93 529.73 581.88 544.67 
Ending ~nventory 179.46 58.70 56.01 130.46 195.85 124.10 
Reserve, Actions 3 -18.32 92.31 0.00 -45.56 

. 0.14 5.7i 

Price 2.10 2.33 2.74 2.10 2.00 2.2~ 
Deficiency Pymts 91.77 163.16 0.00 142.18 4.89 80.40 

Total Gov't Cost 111.35 163.16 0.00 153.57 16.24 88.86 .. 
Consumer Surplus 53.56 72.48 -242.36 -94.56 103.26 -21.52 

Producer Surplus -81.45 -178.63 296.87 -119.92 -177.69 -52.16 

Domestic Surplus -27.88 -106.15 54.51 -214.48 -74.42 -73.68 

OATS: 
Acres Harvested 10.04 11. 82. 11.90 12.08 12.12 11.59 
Acres Set. Aside 0.00 0.66 0.00 0.00 0.00 0.13 
Production 547.18 604.28 613.06 664.42 666.78 619.14 

Total Supply 856.18 839.63 831.83 845.98 880.24 850.71 

Domestic Demand 613.03 610.65 639.87 625.13 607.07 619.15 
Ending Inventor~ 234.35 217.78 180.56 212.46 264.97 222.02 

~rice · 1.25 '1.35 1.39 1.38 1.30 1.33 
orisumer Surplus -5.85 -16.79 16.32 -12.45 -51.97 -14.15 

Producer Surplus 2.15 -24.92 16.04 45.08 -0.59 7.55 
Domestic Surplus ..-3.70 -41.71 32.35 32.64 -52.57 -6.60 

N 
N 
CXl 



TABLE XLII (Continued) 

1 VARIABLE-- 1979 1980 1~81 1982 

BARLEY: ,, 

Acres Harvested 7.43 8.12 8.73 7.74 
Acres Set Aside 0.70 0.59 0.00 0.00 
Production 366.30 370.19 ' 398.77 386.81 
Total Supply 613.30 580.72 ' 561.61 522.46 
Domestic Demand 368.77 369.88 373.96 352.89 
Ending Inventory 200.53 152.84 12S.65 122.57 
Price 1'.98 2.15 2.22 2.23 
Deficiency Payments 35.03 35.89 93.27 69.76 
Consumer Surplus -0.44 -0.23 7. 71 -36.36 
Producer Surplus -0.94 -22.49 19.95 23.64 
Net Domestic Surplus -1.38 -22.72 27.66 -12.73 

TOTALS: 
Net Farm Income 32175.60 28444.40 40171.30 44722.10 
Consumer Surplus 2298.80 -2047.95 -7627.96 -1427.06 
Producer Surplus -4075.17 462.71 10840.86 -4175.90 
Net Domestic 

Surplus -1776.37 -1585.24 3212.90 -5602.95 

See footnotes at the end of Appendix A. 

1983 

8.69 
0.00 

439.02 
571.58 
361.79 
161.79 

2.16 
97.05 

-24.42 
16.50 
-7.91 

22456.00 
2990.59 

-7038.99 

-4048.41 

5 Year 
Average 

8.14 
0.26 

392.22 
569.93 
365.46 
152.67 

2.15 
- 66.20 
-10.75 

7.33 
-3.42 

33593.86 
-1162.72 
-797.30 

-1960.01 

N 
N 
\0 



TABLE XLIII 

POLYS!M BASELINE VALUES FOR SELECTED VARIABLES, 1979-1983 

CROP VARIABLE! 1979 1980 1981 1982 1983 

WHEAT: 
Acres Harvested 66.60 67.33 65.70 64.57 66.52 
Acres Set Aside 10.61 0.00 0.00 0.00 0.00 
Production 2131.20 2187.40 2143.35 2067.96 2133.70 
Total Supply 3055.20 3020.82 3068.89 3009.95 2994.74 
Domestic Demand 823.77 797.28 803.90 800.91 802.77 
Ending .Inventory 831.43 923.54 939.99 859.04 816.97 
Reserve Actions 0.00 0.00 0.00 o.oo 0.00 
Price 3.23 3.43 3.27 3.41 3.42 
Deficiency Payments 247.30 0.00 234.05 0.00 0.00 
Total Government Costs 312.99 65.69 299.74 65.69 65.69 

SOYBEANS: 
Acres Harvested 73.42 68.91 67.32 68.51 67.54 
Acres Set Aside 0.00 o.oo 0.00 0.00 0.00 
Production 2129.18 2033.06 2033.03 2120.20 2109.19 
Total Supply 2279.18 2177.49 2147.85 2229.10 2258.32 
Domestic Demand 1109.74 1112.67 1108.95 1169.97 1212.31 
Ending Inventory 144.44 114.82 108.90 149.14 146.01 
Price 6.76 7.20 7.63 7.01 7.05 

COTTON: 
Acres Harvested 13.16 10.84 11.01 11.12 11.59 
Acres Set Aside 0.00 2.00 2.20 2.30 2.30 
Production 13.30 11.p7 11. 41' 11.74 12.48 
Total Supply 17.50 16.97 16.60 16.39 16.78 
Domestic Demand 6.30 6.38 6.44 6.49 6.60 
Ending Inventory 5.70 4.99 4.46 4.10 4.28 
Price 0.52 0.56 0.59 0.64 0.62 N 

Deficiency Payments 228.83 527.20 323.42 264.64 . 287.59 w 
0 



TABLE XLIII (Continued) 

CROP VARIABLE1 1979 1980 1981 1982 1983 

CORN: 
Acres Harvested 69.63 72.13 74. 2.8 75.24 75.88 
Acres Set Aside 2.90 o.oo 0.00. 0.00· 0.00 
Production 7109.22 7217.64 7393.29 7420.47 7443.77 
Total Supply 8347.22 8275.86 8560.16 8681.64 8736.42. 
Domestic Demand 4790.00 4909.99 5020.00 5089.99 5134.96 
Ending Inventory 1057.22 1165.87 1260.17 1291.65 1301.46 
Reserve Actions 0.00 0.00 0.00 0.00 0.00 
Price 2.48 2.60 2.45 2.45 2.47 
Deficiency Payments 0.00 0.00 0.00 0.00 0.00 
Total Government Costs 155.47 150.40 142.90 136.00 136.06 

GRAIN SORGHUM: 
Acres Harvested 12.96 14.24 15.06 14.63 .14.94 
Acres Set Aside 0.90 0.00 0.00 0.00 0.00 
Production 778.90 794.78 829.22 804.53 823.92 
Total Supply 965.90 929.68 959.22 944.74 953.92 
Domestic Demand 551.00 541.61 556.00 554.46 555.98 
Ending Inventory 134.90 130.00 140.22 130.00 138.94 
Reserve Actions 0.00 o.oo 0.00 0.00 0.00 
Price 2.26 2.42 2.24 2.31 2.30 
Deficiency Payments 22.37 70.48 126.35 100.34 104.10 
Total Government Costs 48.11 97.51 151.78 125.97 129.82 

OATS: 
Acres Harvested 10.04 12.21 12.04 12.11 12.17 
Acres Set Aside 0.00 0.()0 0.00 0.00 0.00 
Production 531.12 647.16 646.15 653.94 659.55 
Total Supply 840.12 861.65 878.11 893.00 iH0.94 
Domestic Demand 616.63 620.69 630.05 632.60 639.36 
Ending Inventory 213.48 230.96 238.06 250.40 261.58 N 

Reserve Actions 0.00 0.00 0.00 0.00 o.oo w ..... 
Price 1.29 1.33 1.30 1.32 1.30 



TABLE XLIII (Continued) 

CROP VARIABLE! 1979 1980 1981 1982 1983 

BARLEY: 
Acres Harvested 7.43 8.28 8.64 8.62 8.67 
Acres Set Aside 0.70 0.00 o.oo 0.00 0.00 
Production 355.90 391.24 411.31 412.46 419.13 
Total Supply 602.90 585.13 584.45 582.91 584.04 
Domestic Demand 369.00 370.00 370.00 372.00 373.99 
Ending Inventory 183.90 163.13 160.45 154.91 152.04 
Reserve Actions 0.00 0.00 0.00 0.00 o.oo 
Price 2.04 2.12 2.09 2.11 2.20 
Deficiency Payments 73.57 116.06 127.08 105.83 104.19 

NET FARM INCOME: 31890.20 33394.50 35199.60 33853.50 32732.60 

See footnotes on the next page. 
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1Acres harvested and acres set aside are in millions of acres. 
Prod uction, total supply, domestic demand, ending inventory, and 
reserve actions are in millions of bushels for all crops except cotton 
which is in millions of bales. Price is in dollars per bushel for all 
crops except cotton_ which. is ,_:in _cents per pound. Deficiency payments 
and total gevernment costs are in millions of dollars. Consumer, 
producer, and domestic surpluses are :in millions of dollars and repre
sent the change in surplus from the surplus computed for the POLYSIM 
baseline. 

2The t-statistic is calculated as; 

t = ( yl - y2 ) 
--------~2------~2~--

sq.rt.(Sl/nl + s2Jn2) 

where Y1 and Y2 are the means of the variables, s1 and s2 are the 
standard deviations of the variables, and n1 and n2 are the number of 
observations for each variable. A t value equal to or greater than 
1. 64 is significant at the 10 percent level. 

3 . 
A negative reserve action represents the crop placed into the 

reserve program. A positive reserve action represents a release from 
the reserve program. 

4Reserve actions for cotton are government CCC stock actions. 
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YIELDS AND EXPORTS 

Table XXX presents the crop exports for the six stochastic simula

tions concerning the alternative accuracy levels, current year price 

weights, and preliminary surplus weights. The final export value is 

used for the no information simulation along with one of the prelimin

ary export values. Averaged over the 300 iterations the export fore

casts are closer to the final exp~rt value as the accuracy level 

increases. 

Table XXXI presents the .crop exports for the three alternative 

supply-demand scenarios. In these situations the final export value 

is predetermined and the preliminary export forecast value is drawn 

at random about the final export. Some deviations in final export 

values do occur due to the reduction of total crop demand by any 

amount the total amount available plus the pipeline values is below 

the total demand. This affects the error level slightly, but not 

significantly. 

Table XXXII presents the crop yields used for the stochastic and 

the three supply-demand scenarios. These values are used along with 

the final crop export values to determine the model output for the 

without information results. 



TABLE XLIV 
l 

COMPARISON OF THE PRELI~INARY EXPORT AND THE FINAL EXPORT, WITH STATISTICS, 
BY YEAR, FOR ~HE SEVEN CROPS, ALTERNATIVE ACCURACY LEVELS 

CROP EXPORT ACCURACY 1979 1980 1981 1982 1983 FIVE YEAR 
LEVEL LEVEL AVERAGE 

WHEAT FINAL ALL 
(million bushels} . 

Mean 1387.5 1298.5 1324.7 1348.0 1373.7 1346.5 
Minimum 1064. 7 949.6 1047.3 947.6 1068.5 947.6 
Maximum 1647.6 1617.1 1596.7 1633.4 1715.9 1715.9 
Varia!}ce10742. 3 10603.9 .10859.9 9698.7 10922.2 11517.2 

'• 

PRELIMINARY HIGH 
Mean 1385.5 1298.3 1325.6 1351.1 . 1370.6 1346.2 
Minim.um 1065.3 930.4 1036.8 993.6 1078.3 930.4 
Maximum 1689.6 1581. 5 1606.2 1642.5 1744.4 1744.4 
Variance12077 .1 12701. 8 12914.0 10819.9 11956.1 13037.7 

MIDDLE 
Mean 1381.8 1298.8 1326.6 1356.2 1365.4 1345.6 
Minimum 1040.7 901.6 960.2 965.5 957.5 901.6 
Maximum 1827.1 1682.7 1715.5 1770.2 1825.2 1827.1 
Variance 19830.8 21144.1 20955.6 18108.2 19195.2 20666.5 

LOW 
Mean 1375.6 1299.7 1328.3 1364.7 1356.7 1345.0 
Minimum 829.3 768.~ 791.6 724.0 661.3 661.3 
Maximum 2078.5 1895:6 1988.9 1982.9 2011.9 2078.5 
Variance47819. 7 48989.8 47539.6 45115.5 46281.0 47783.1 

N 
w 
0'\ 



. - ... -. 

TABLE XLIV (Continued) 

'· 

CROP EXPORT ACCURACY 1979 1980 1981 1982 
LEVEL LEVEL 

SOYBEANS FINAL ALL (million bushels) 

Mean 1023.6 952.2 930.2 907.7 
Minimum 880.0 796.'0 756.7 767.3 
Maximu,m 1187.6 1083.3 1116.8 1080.6 
Varian,ce 2802.0 2856.7 3383.3 2928.1 .. 

I 

PRELIMINARY HIGH 
Mean 1026.0 952.6 933.9 906.9 
Minimum 844.6 778.7 754.8 753.1 
Maximum 1214.3 1135. 3 1141.8 1101.4 
Variance 4393.5 4192.7 4997.4 4020.3 

MIDDLE 
Mean 1092.9 953.4 939.2 905.7 
Minimum 726.4 684.1 564.0 628.1 
Maximum 1376.8 1244.5 1303.2 1219.0 

Variance 13020.8 11304.9 12569.3 10417.8 

LOW 
Mean 1034.5 954.8 948·. 2 903.7 
Minimum 518.0 425.7 246.0 419.7 
Maximum 1647.6 1469.3 1572.4 1426.3 
Variance 43981.8 36746.1 38910.9 33767.5 

1983 

894.9 
688.3 

1098.4 
3311.4 

895.8 
673.4 

1118.0 
4380.0 

896.8 
651.1 

1237.2 
10294.7 

898.5 
455.8 

1468.6 
31597.3 

FIVE YEAR 
AVERAGE 

941.7 
688.3 

1187. 6 
5109.1 

943.0 
673.4 

1214.3 
6504.7 

944.9 
564.0 

1376.8 
13702.7 

948.0 
246.0 

1647.6 
39190.0 

N 
w 
........ 



TABLE XLIV (Continued) 

CROP EXPORT ACCURACY 1979 1980 1981 . 19 82 
LEVEL LEVEL 

COTTON FINAL ALL (million bal~s) 

Mean 5.-54 5.61 5.70 5.75 
Minimum 3.04 3.4'5 3.23 3.18 
Maximum 7.80 8.15 8.12 8.28 
Varian'ce 0. 72 0. 73 o. 74. 0.80 

'· I 

PRELIMINARY HIGH 
Mean 5.55 5.60 5.70 5.75 
Minimum 2.89 3.40 3.14 3.08 
Maximum 7.92 8.79 8.22 8.29 
Variance 0.82 0.77 0.82 0.83 

MIDDLE 
Mean 5.57 5.58 5.70 5.75 
Minimum 2.66 3.31 3.01 2.93 
Maximum 8.54 9.75 8.37 9.50 
Variance 1.18 1.03 1.18 1.09 

LOW 
Mean 5.60 5.55 5. 71 5.74 
Minimum 0.58 1. 70 1. 42 2.17 
Maximum 9.92 11.35 9.84 11.55 
Variance 2.32 1. 96 2.43 2.08 

1983 

5.90 
3.30 
7.96 
0. 66 . 

5.89 
3.26 
8.17 
0.75 

5.89 
3.20 
8.98 
1.13 

5.88 
2 •. 13 

10.32 
2.35 

FIVE YEAR 
AVERAG·E 

5.70 
3.04 
8.28 
0.74 

5.70 
2. 89 
8.79 
0.81 

5.70 
2.66 
9.75 
1.13 

5.70 
0.58 

11.55 
2.23 

N 
w 
CXl 



TABLE ~LIV (Continued) 

CROP EXPORT ACCURACY 1979 19 80 1981 1982 1983 FIVE YEAR 
LEVEL LEVEL AVERAGE 

CORN FINAL ALL 
(million bushels) 

Mean 2500.1 2203.6 2290.6 2303.9 2299.9 2319.6 
Minimum 2113.6 1874.'7 1952.1 1913.5 1843.7 1843.7 
Maximum 2905.1 2528.2 2621.6 2655.6 2662.5 '2905.1 
Variance 15977.4 17503.4 16807.0 16304.5 18433~6 26469.0 

'· I 

PRELIMINARY HIGH 
Mean 2505.9 2200.8 2297.7 2302.4 2298.8 2321.1 
Minimum 2035.2 1775.6 1877.3 1819.1 1794.8 1775.6 
Maximum 2915.4 2619.8 2818.9 . 2836.0 2785.8 2915.4 
Variance 24355.9 25610.5 28289.5 25860.4 24506.4 . 35613.7 

MIDDLE 
Mean 2513.9 2197.4 2307.6 2300.1 2297.4 2323.3 
Minimum 1549.7 1513.3 1473.8 1590.4 1652.6 1473.8 
Maximum 3389.6 2876.5 3205.1 3130.4 3089.9 3389.6 
Variance 75635.4 65154.6 79598.9 69016.4 63023.3 80836.1 

LOW 
Mean 

.. 2527.7 2191.6 2324.2 2296.5 2295.1 2327.0 
Minimum 740.6 901.2 801.3 956.8 1222.0 740.6 
Maximum 4179.8 3459.9 3848.8 3621.0 3596.8 4179.8 
Variance 264326.1 198485.9 255766.2 219293.6 . 205597.3 240204.8 



TABLE XLIV (Continued) 

CROP EXPORT ACCURACY 1979 1980 1981 1982 
LEVEL LEVEL 

GRAIN FINAL ALL 
(million bushels) 

SORGHUM Mean 280.1 258.7 260.7 261.6 
Minimum 157.2 165'.1 149.5 137.3 
Maximum 373.8 378.6 354.4 356.8 
Variance 1395.4 1391.2 1297.1 1239.8 

'· I 

PRELIMINARY HIGH 
Mean 279.8 258.3 259.9 261.6 
Minimum 157.1 165.5 145.1 139.6 
Maximum 385.1 383.8 361.0 387.4 

Variance 1513.2 1560.0 1406.4 1303.8 

MIDDLE 
Mean 279.4 257.6 258.6 261.7 
Minimum 156.9 134.0 138.4 143.2 
Maximum 422.1 398.6 389.7 438.7 
Variance 2148.8 2194.9 1960.3 1876.2 

LOW 
Mean 278.7 256.4 256.5 261.8 
Minimum 117.1 62.2 102.2 122.2 
Maximum 483.8 454.2 463.2 539.7 
Variance 4430.5 . 4268.3 3923.2 4099.3 

1983 

256.4 
146.5 
365.4 

1197.3 

255.7 
145.7 
367.2 

1316.4 

254.6 
144.5 
409.6 

1970.1 

252.7 
77.6 

480.2 
4324.8 

FIVE YEAR 
AVERAGE 

263.5 
137.3 
378.6 

1372.6 

263.0 
139.6 
387.4 

1490.3 

262.4 
134.0 
438.7 

2102.3 

261.2 
62.2 

539.7 
4282.7 

N 
. .f:' 

0 



TABLE XLIV (Continued) 

CROP EXPORT ACCURACY 1979 1980 1981 1982 1983 FIVE YEAR 
LEVEL LEVEL AVERAGE 

OATS FINAL ALL 
(million bushels) 

Mean 10.0 9.8 10.0 10.3 10.3 10.1 
Minimum 0.5 LO 0.6 1.6 o.o 0.0 
Maximum 21.4 17.9 20~1 18.6 21.5 21.5 
Variance 12.0 10.6 11.2 11.0 11.2 11.2 

'· I 

·PRELIMINARY HIGH 
Mean 10.0 9.8 10.0 10.3 10.3 10.1 

Minimum 0.5 1.0 0.6 1.6 0.0 . 0.0 

Maximum 21.7 . 17 0 2 20.5 18.5 21.9 21.9 

Variance i2.2 10.8 11.2 11.1 11..4 11.4 

MIDDLE 
Mean 10.0 9.8 9.9 10.3 10.3 10.1 
Minimum 0.5 1.0 0.5 1.6. 0.0 0.0 

(, Maximum 22.1 18.2 21.2 20.2 22.5 22.5 
Variance 13.2 11.6 11.9 12.0 12,6 12.3 

LOW 
Mean 10.0 9.7 9.9 10.2 10.3 10.0 
Minimum 0.5 0.9 0.4 1.6 0.0 o.o 
Maximum 23.8 20.6 23.4 23.1 23.5 23.8 
Variance 16.2 14.5 14.6 15.1 16.6 15.4 

.. 



TABLE XLIV (Continued) 

CROP EXPORT ACCURACY 1979 19 80 1981 1982 
LEVEL LEVEL 

BARLEY FINAL ALL 
(million bushels) 

Mean 49.2 52.0 54.4 57.3 
Minimum 2.9 o~o 15.0 16.0 
Maximum 93.3 106.8 104.0 95.7 
Variance 263.6 279.5 259.5 266.7 .. 

I 

PRELIMINARY HIGH 
Mean 49.3 51.9 54.3 57.4 
Minimum 2.9 0.0 14.2 15.5 
Maximum 93.4 107.7 102.7 101.4 
Variance 274.7 293.8 267.6 282.2 

MIDDLE 
Mean 49.5 51.9 54.3 57.4 
Minimum 2.9 o.o 13.0 14.7 
Maximum 99.6 118.8 100.7 110.4 
Variance 308.5 333.0 299.6 328.3 

LOW 
Mean 49.8 51.8 54.1 57.5 

Minimum 3.0 o.o 11.1 13.3 

Maximum 116.6 141.4 119.1 125.5 

Variance 410.1 445.1 404.0 465.6 

1983 

57.4 
16.0 

124.8 
242.5 

57.3 
15.1 

127.0 
252.6 

57.2 
13.8 

130.3 
293.5 

57.1 
11.7 

135.7 
430.3 

FIVE YEAR 
AVERAGE 

54.0 
0.0 

124.8 
271.7 

' 54.0 
. 0.0 

127.0 
283.2 

54.1 
o.o 

130.3 
321.2 

54.1 
0.0 

141.4 
438.8 

N 
~ 
N 



TABLE XLV 
·' I 

COMPARISON OF THE PRELIMINARY EXPORT FORECAST AND THE FINAL EXPORT, WITH STATISTICS, 
BY YEAR, FOR THE SEVEN CROPS, THREE SUPPLY-DEMAND SCENARIOS 

FIVE YEAR 
CROP SCENARIO 1979 1980 1981 1982 .1983 AVERAGE 

WHEAT EXCESS SUPPLY 
(Million Bushels) 

Final Export 1260.0 1145.0 1140.0 1135.0 ·1125.0 1161.0 
Preliminary Export 

1257.8 1145.0 1140.4 1138.0 1122.3 1160.7 Mean 
Minimum 1157.2 1043.7 1064.3 1024.9 1018.7 1018.7 
Maximum 1352.2 1226.5 1232.9 1235.4 1198.9 1352.2 
Variance 1226.5 1060.6 968.6 1051.4 988.4 3472.8 

FLUCTUATING SUPPLY 
Final Export 1230.6 1460.0 1487.7 1135.0 1125.0 1287.5 
Preliminary Export 

Mean 1227.8 1460.0 1510.5 1138.0 1122.3 1291.7 
Minimum 1129.6 1330.9 1409.7 1024.9 1018.7 1018.7 
Maximum 1320.0 1564.0 1633.0 1235.4 .1198.9 1633.0 
Variance 1168.7 1724.4 1699.5 1051.4 ' 988.5 27861.7 

TIGHT SUPPLY 
Final Export 1540.0 1460.0 1505.9 1465.0 1625.0 1505.9 
Preliminary 

Mean 1537.3 1460.0 1510.1 1556.3 1618.8 1536.5 
Minimum 1414.3 13~0.9 1409.7 1413.2 1471.4 1330.9 
Maximum 1652.7 1564.0 1615.1 1618.4 1731.7 1731.7 
Variance 1832.1 1724.1 1643.2 1067.0 1820.9 4357.6 

-· ·-- N 
.j::-
w 



TABLE XLV (Continued) 

FIVE YEAR 
CROP SCENARIO 19 79 1980 1981 1982 1983 AVERAGE 

SOYBEANS EXCESS SUPPLY (Million Bushels) 
Final Export 920.0 835.0 800.0 765.0 740.0 812.0 
Preliminary Export 

Mean 921.9 835.5 803.0 764.4 740.6 813.1 
Minimum 826.5 740.5 684.6 688.1 667.4 667.4 
Maximum 1027.7 924.5 887.3 841.3 822.5 1027.7 
Variance 1332.4 1043.1 1019.7 893.3 772.8 5027.3 

FLUCTUATING SUPPLY 
Final Export 900.0 1018.9 1041.4 765.0 740.0. 893.1 
P.reliminary Export 

Mean 901.9 1037.5 1044.6 764.4 740.6 897.8 
Minimum 808.5 944.5 907.1 688.1 667.4 667.4 
Maximum 1005.3 1114.2 1125.5 841.3 822.5 1125.5 
Variance 1275.1 857.7 1017.7 893 . .3 772.8 17690.4 

TIGHT SUPPLY 
Final Export 1109.1 1039.8 1039.2 1028.8 1027.6 1048.9 
Prelim:!. nary 

He an 1125.8 1057.3 1062.4 1053.9 1060.5 1072.0 
Minimum 1015.2 :944.5 907.1 948.9 956.0 907.1 
Maximum 1219.1 1138.6 1161.8 1160.2 1165.1 1219.1 
Variance 1386.1 1160.6 1632.6 1669.2 1539.2 2207.0 



. TABLE XLV (Continued) 

FIVE YEAR 
CROP SCENARIO 19 79 1980 1981 1982 1983 AVERAGE 

COTTON EXCESS SUPPLY (Million Bales) 

Final Export 4.95 4.90 4.90 4.85 4.85 4.89 
Preliminary Export 

Mean 4.96 4.89 4.90 4.85 4.84 4.89 
Minimum. 4.06 4.24 4.17 4.29 4.28 4.06 
Maximum 5.43 5.48 5.45 5.39 5.37 5.48 
Variance 0.04 0.04 0.05 0.04 0.04 0.04 

FLUCTUATING SUPPLY 
Final Export 4.80 6.30 6.50 4.80 4.80 5.44 
Preliminary Export 

4.81 4.79 Mean 6.29 6.50 4.80 5.44 
Minimum 3.94 5.45 5.54 4.24 4.24 3.94 
Maximum 5.27 7.05 7.24 5.33 5.32 7.24 

Variance 0.04 0.06 0.08 0.04 0.04 0.67 

TIGHT SUPPLY 
6.50 6.70 7.00 6.52 

Final Export 6.10 6.30 

Preliminary 
6.99 6.52 Mean 6.11 6.28 6.50 6.70 

Minimum 5.00 5.45 5.54 5.92 6.18 5.00 
Maximum 6.69 7.05 7.24 7.44 7.76 7.76 
Variance 0.06 0.06 0.08 0.07 0.08 0.17 . 



TABLE XLV (Continued) 

FIVE YEAR 
CROP SCENARIO 19 79 1980 1981 1982 1983 AVERAGE 

CORN EXCESS SUPPLY (Million Bu~hels) 
Final Export 2250.0 1940.0 1960.0 1930.0 . 1890.0 1994.0 
Preliminary Export 

1965.2 Mean 2255.3 1937.8 1928.5 1889.5 1995.3 
Minimum 1941.2 1716.5 1714.3 1705.5 1728.2 1705.5 
Maximum 2523.6 2145.8 2162.7 2121.9 2064.1 2523.6 
Variance 8382.3 5428.2 6550.9 5488.7 5225.3 23706.1 

FLUCTUATING SUPPLY 
Final Export 2200.0 2465.0 2584.4 1930.0 1890.0 2213.9 
Preliminary Export • 

Mean 2205.2 2462.1 2605.2 1928.5 1889.5 2218.1 
Minimum 1898.1 2181.0 2274.1 1705.5 1728.2 1705.5 
Maximum 2467.5 2726.4 2837.1 2121.9 2064.1 2837.1-
Variance 8013.9 8763.6 10879.1 5488 •. 7 5225.3 87988.4 

TIGHT SUPPLY 
Final Export 2750.0 2465.0 2600.0 2670.0 2 715.0 2640.0 
Preliminary 

He an 2756.5 2462.1 2607.0 2667.9 2714.3 2641.6 
Minimum 2372.7 2181.0 2274.1 2359.4 2482.5 2181.0 
Maximum 3084.4 2726.4 2868.8 2935.4 2965.1 3084.4 
Variance 12521.7 8763.6 11527.5 10504.6 10782.6 21316.0 



TABLE XLV (Continued) 

FIVE YEAR 
CROP SCENARIO 1979 1980 1981 1982 1983 AVERAGE· 

GRAIN EXCESS SUPPLY 
(Million Bushels) 

SORGHUM Final Export 250.0 230.0 225.0 220.0 210.0 227.0 
Preliminary Export 

Mean 249.7 229.5 224.2 220.2 209.4 226.6 
Minimum 223.5 197.9 202.5 194.9 179.8 179.8 
Maximum 277.0 253.7 247.8 246.1 242.4 277.0 
Variance 94.1 78.9 75.2 84.0 83.5 260.3 

FLUCTUATING SUPPLY 
Final Export 245.0 290.0 285.3 220.0 210.0 • .250 .1 
Preliminary Export 

Mean 244.7 289.4 287.1 220.2 209.4 250.2 
Minimum 219.1 249.5 262.7 194.9 179.8 179.8 
Maximum 271.5 319.9 312.1 246.4 242.4 319.9 
Variance 90.4 125.5 89.6 84.1 83.5 1194.2 

TIGHT SUPPLY 
Final Export 302.4 284.0 293.5 288.6 299.9 293.7 
Preliminary 

He an 306.1 285.9 296.9 294.5 301.·6· 297.0 
Minimum 277.2 249.5 270.0 265.3 261.2 249.5 
Maximum 334.1 312.9 322.9 324.0 346.8 346.8 
Variance 103.5 92.4 100.3 109.5 141.9 155.6 



TABLE XLV (Continued) 

FIVE YEAR 
CROP SCENARIO 1979 1980 1981 1982 1983 AVERAGE 

OATS EXCESS SUPPLY (Million Bushels) 

Final Export 9.0 8.8 8.6 8.4 8.2 8.6 
Preliminary Export 

Mean 9.0 8.8 8.6 8.4 8.2 8.6 
Minimum 7.9 7.4 7.7 7.5 7.3 7.3 
Maximum 10.0 9.7 9.5 9.4 9.3 10.0 
Variance 0.1 0.1 0.1 0.1 0.1 0.2 

FLUCTUATING SUPPLY 
Final Export 8.8 11.2 11.4 8.4 8.2 9.6 
Preliminary Export 

8.8 11.2 11.4 8.4 8.2 9.6 Hean 
Minimum 7.7 9.4 10.1 7.5 7.3 7.3 
Maximum 9.7 12.4 12.5 9.4 9.3 12.5 
Variance 0.1 0.2 0.2 0.1 0.1 0.1 

TIGHT SUPPLY · 
Final Export 11.0 11.2 11.4 11.3 11.5 11.3 
Preliminary 

Mean 11.0 11.2 11.4 11.6 11.8 . 11.4 
Minimum 9.7 9.4 10.1 10.4 10.4 9.4 
Maximum 12.2 12.4 12.5 13.0 13.5 13.5 
Variance 0.2 0.2 0.2 0.2 0.2 0.3 



.TABLE XLV (Continued) 

FIVE YEAR 
CROP SCENARIO 1979 1980 1981 19 82' 1983 AVERAGE 

BARLEY EXCESS SUPPLY (Million Bushels) 
Final Export 45.0 46.0 46.0 47.0 48.0 46.4 
Preliminary Export 

Mean 45.1 45.9 45.9 46.9 47.3 46.3 
Minimum 39.0 38.7 39.2 40.8 41.7 38.7 
Maximum 50 .0. 50.3 51.7 52.4 53.6 53.6 
Variance 3.5 3.2 3.6 3.8 4.7 4.7 

FLUCTUATING SUPPLY 
Final Export 44.0 58.0 62.0 47.0 48.0 51.8 

Preliminary Export 
61.9 46.9 47.9 51.7 Mean 44.0 57.9 

Minimum 38.1 48.8 52.8 40.8 41.7 38.1 
Maximum 48.9 63.5 69.7 52.4 53.6 69.7 
Variance 3.3 5.1 6.5 3 .. 8 4.7 52.2 

TIGHT SUPPLY 
Final Export 55.0 58.0 62.0 . 59.1 62.2 59.3 
Preliminary 

Mean 55.1 57.9 61.9 64.6 67.7 61.4 
' . 

Minimum 47.6 48.8 52.8 56.4. 59.0 47.6 
Maximum 61.1 63.5 69.7 70.8 75.9 75.9 
Variance 5.2 5.1 6.5 5.8 9.4 27.0 



TABLE XLVI 

GO~ARISON OF CROP YI,ELDS USED FOR ALTERNATIVE ACCURACY LEVELS AND THE THREE 
SUPPLY-DEMAND SCNEARIOS, BY YEAR 

CROP 1 · 
.. FIVE YEAR 

SIMULATION 1979 19 80 19 81 1982 1983 AVERAGE 

WHEAT STOCHASTIC Mean 31.96 32.40 32.69 32.06 :H. 95 32.21 
Minimum 27.76 28.35 28.83 27.02 27.56 27.02 
Maximum 35.00 35.00 35. 00· 35.00 35.00 35.00 
Variance 2.39 2.53 2.47 2. 71 2.66 2.63 

EXCESS SUPPLY 33.10 33.60 33.90 33.50 33.50 33.52 
FLUCTUATING· SUPPLY 33.10 31.30 31.30 33.50 33.50 32.54 
TIGHT SUPPLY 30.90 31.30 31.30 30.60 30.60 30.94 

SOYBEANS STOCHASTIC Mean 28.88 2·9 .59. 30.25 30.93 31.11 30.15 
Minimum 25.29 25.86 26.44 27.04 26.69 25.29 
Maximum 33.00 33.00 33.00 33.00 33.00 33.00 
Variance 2.35 2. 11 2.09 . 1. 80 1. 82 2.72 

EXCESS SUPPLY . 2 9 . 90 30.50 31.40 .32 ~ 30 32.60 31.34 
FLUCTUATING SUPPLY 29.90 28.50 29.00 32.30 32.60 30.46 
TIGHT SUPPLY 28.10 28.50 29.00 29.60 29.80 29.00 

COTTON STOCHASTIC Mean 482.05 489.60 494.52 503.47 509.36 495.80 
Minimum 399.85 399.18 410.41 420.88 425.88 399.18 
Maximum 5·28.00 528.00 528.00 528.00 528.00 528.00 
Variance B95. 24 815.56 719.79 614.59 453.69 792.? 

. 
EXCESS SUPPLY 499.50 507.10 517~30 5 2.9. 2 0 539.90 515.98 

FLUCTUATING SUPPLY 499.50 472.80 477.50 529.20 539.90 501.16 
TIGHT SUPPLY 470.40 472.80 477.50 483.60 493.40 479.54 

N 
V1 
0 

---- -~ ----- --------~----·--------------·-- --
------





CROP 1 

BARLEY 

TABLE XLVI (Continued) 

. FIVE YEAR 
SIMULATION 1979 19 80 1981 1982 1983 AVERAGE 

STOCHASTIC Mean 47.86 4 7. 12 47.74 47.83 48.08 47.73 
Minimum 41.13 40.35 41.56 41.20 41.37 40.35 
Maximum 51.00 51.00 51.00 51.00 51.00 51.00 
Variance 3.92 4.59 4. 13 4.41 4.04 4.31 

EXCESS SUPPLY 49.30 48.90 49 •. 50 50.00 50.50 49.64 
FLUCTUATING SUPPLY 49.30 .45.60 45.70 50.00 50.50 48.22 
TIGHT SUPPLY 46.50 45.60 45.70 45.70 46 0 20 45.94 

1All yields are in bushels per acre except for cotton which is in popnds per acre. 

' ' 

N 
l.n 
N 
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LIVESTOCK PRODUCTION 

Table XXXIII presents the levels of livestock production result-

ing from the alternative with and without information assumptions. 

Livestock production is a function of the previous year prices of 

livestock and, also, the previous year price of corn. Any change in 

livestock production resulting from the use of more accurate and time-

ly crop forecast information has to result from the different corn 

prices. With a short run price elasticity of -0.05, no statistically 

significant changes in livestock production occur, although definite 

. 
differences are apparent. As one expects, with large differences in 

the previous year corn prices, under the with and without information 

assumptions, make the most apparent differences. 

In the model the livestock production levels are determined 

first. Thus, the 1979 livestock production levels never change. 

The crop production changes occur in 1979 after the livestock levels 

are computed. The livestock production levels in the succeeding 
. ··' 

years is affected by the previous year prices of livestock and corn. 

The largest differences occur in the alternative supply-demand seen-

arias that are evaluated. None of the differences are statistically 

significant. 



TABLE XLVII 

LIVESTOCK PRODUCTION BY YEAR FOR THE WilR AND WITHOUT INFORMATION ASSUMPTIONS, 
I . . 

ALTERNATIVE ACCURACY, PRICE WEIGHT, AND SUPPLY-D~D LEVELS 

Livestock 1979 1980 1981 1982 • •1983 

WITHOUT INFORMATION: 
Cattle and Calves 22575.0 21929.2 22013.9 22972.4 24001.6 
Hogs 14525.0 15497.2 15161.1 14942.3 15278.2 
Sheep and Lambs '299.0 309.9 319.7 324.7 324.8 
Chickens 10860.0 11214.3 11665.4 12232.4 12704.9 
Turkeys 2305.0 2408.7 2469.1 2409.9 2555.8 
Eggs 5670.0 5746.5 5726.9 5859.5 ! 5941.0 
Milk 124000.0 122367.1 120814.4 121975.5 122379.7 

WITH INFORMATION: 
HIGH ACCURACY, HIGH PRICE WEIGHT 

Cattle and Calves 22575.0 21955.3 22010.1 22962.2 ' 23992.4 
Hogs 14525.0 15589.6 15106.5 14936.8 15250.2 
Sheep and Lambs 299.0 309.9 319.8 324.7 324.8 
Chickens 10860.0 11273.1 11663.8 12205.2 12681.6 
Turkeys 2305.0 2420.1 2473.6 2406.2 2550.5 
Eggs 5670.0 5758.9 5731.7 5853.9 5935.1 
Milk 124000.0 122600.3 120903.4 121848.8 122277.8 

HIGH ACCURACY 2 LOW PRICE WEIGHT 
Cattle and Calves 22575.0 21936.4 22011.0 22969. 5 24001.4 
Hogs 14525.0 15522.7 15139.9 . 14943. 6 15276.6 
Sheep and Lambs 299.0 309.9 319.7 324.7 324.8 
Chickens 10860~·0 11230.5 11660.8 12224.3 12704.2 
Turkeys 2305.0 2411.8. 2469.5 2408.4 2555. 3. 
Eggs 5670.0 5749.9 5727.4 5857.5 5940.4 
Milk 124000.0 122431.4 120823.0 .. 121931.9 122372.7 

N 
VI 
VI 



1 I Livestock 1979 

WITH INFORMATION (Continued): 
MIDDLE ACCURACY 2 HIGH PRICE WEIGHT 

Cattle and Calves 22575.0 
Hogs 14525.0 
Sheep and Lambs 299.0 
Chickens '10860. 0 
Turkeys 2235.0 
Eggs 5670.0 
Milk 124000.0 

MIDDLE ACCURACY, LOW PRICE WEIGHT 
Cattle and Calves 22575.0 
Hogs 14525.0 
Sheep and Lambs 299.0 
Chickens 10860.0 
Turkeys 2235.0 
Eggs 5670.0 
Milk 124000.0 

LOW ACCURACY 2 HIGH PRICE WEIGHT 
Cattle and Calves 22575.0 
Hogs 14525.0 
Sheep an.d Lambs 299.0 
Chickens 10860.0 
Turkeys 2235.0 
Eggs 5670.0 
Milk 124000.0 

;· 

TABLE XLVII (Continued) 

1980 1981 

21952.6 22007.6 
15580.0 15102.1 

309.9 319.8 
11267.0 11657.1 

2339.0 2386.8 
5657.6 5729.9 

122576.1 120868.3 

21935.7 22010.8 
15520.1 15140.3 

309.9 319.7 
11228.9 11660.1 

2411. 5 2469.3 
5749.6 5727.1 

122425.0 120818.1 

21946.6 . 22002.4 
15558.7 15093.0 

309.9 319.7 
11253.4 11643.4 

2416.3 2468.1 
5754.7 5725.9 

122522.3 120794.7 

1982 

22957.1 
14923.9 

324.7 
12194.i 

2323.5 
5851.2 

121801.0 

22968.8 
14940.9 

324.7 
12222.6 

2408.0 
5857.L 

121925.2 

22949.2 
14899.1 

324.6 
12173.0 

2398.3 
5846.0 

121709. 2· 
' 

1983 

23990.9 
15251.3 

324.7 
126{6.7 

2463.5 . 
5933.2 

122245.4 

24002.2 
15280.3 

324.8 
12705.7 

2S,55. 4 
5840.5 

122375.2 

23985.0 
15244.4 

324.7 
12660.7 
2543.5 

. .,5928. 3 
122159.6 

N. 
V1 
(j\ . 



TABLE XLVII (Continued) 

Livestock 1 1979 1980 1981 1982 1983 

EXCESS SUPPLY - WITH INFORMATION: 
Gattle and Calves 22575o0 22061.1 22055o3 23086o9 24051o8 
Hogs 14525o0 15964o0 15093o5 15361.6 15237o6 
Sheep and Lambs 299o0 310o1 320ol 325o0 325o2 
Chickens 10860o0 11511.4 11798o1 12502o9 12859o7 
Turkeys 2305o0 2466o7 2518o9 2475o7 2611.6 
Eggs 5670o0 5808o8 5779 0 5 5922o7 5995o8 
Milk 124000o0 123544o5 121794o7 123030o2 123358o4 

FLUCTUATING SUPPLY - WITH INFORMATION: 
Cattle and Calves 22575o0 22062o6 21920o7 22745o6 24230o5 
Hogs 14525o0 15969 0 5 14628o0 14458o2 16216o8 
Sheep and Lambs 299o0 310o1 319o9 324o2 324o6 
Chickens 10860o0 11514o 9 11484.6 11659 0 3 13179.2 
Turkeys 2305.0 2467.3 2458o9 2298.6 2602o0 
Eggs 5670.0 5809o5 5716.8 5731.7 5990.4 
Milk 124000.0 123558.3 120619o4 119491.8 123378.2 

TIGHT SUPPLY - WITH INFORMATION: 
Cattle and CAlves 22575o0 21823.2 22011.5 22784.1 23862.6 
Hogs 14525.0 15121. 5 15322o3 14241.1 15173.9 
Sheep and Lambs 299o0 309o8 319.5 324.4 324.2 
Chickens 1Q860o0 10975.1 11631.1 11797 ,'6 ' 12317.5 
Turkeys 2305.0 2362o0 2443o0 2324.1 2448o3 

• Eggs 5670o0 5696o5 5699o2 5772.3 5829o0 
~. 

Milk 124000o0 121419.7 120298.2 120455.9 120323.1 
•' 

N 
V1 
...... 



. TABLE XLVII (Continued) 

Livestock 1 1979 1980 1981 1982 1983 

EXCESS SUPPLY - WITHOUT INFORMATION 
Cattle and Calves 22575.0 22050.4 22059.8 23100.3 24051.3 
Hogs 14525.0 15926.1 15125.9 15389.5 15223.7 
Sheep and Lambs 299.0 310.1 320.0 325.0. 325 .. 2 
Chickens 10860.0 11487.3 11805.6 12536.7 ' 12 86 2 • 1 
Turkeys 2305.0 2462.0 2518.4. 2481.9 2614.3 ' 
Eggs 5670.0 5803.7 5778.9 5930.0 5.9 9 8. 6 
Milk 124000.0 124348.9 122683.9 124074.7 124305.1 

FLUCUATING SUPPLY - WITHOUT INFORMATION 
Cattle and Calves 22575.0 22062.4 21935.4 22722.5 24245.4 
Hogs 14525.0 15968.9 14678.9 14359.2 16312.2 
Sheep and Lambs '299.0 310.1 319.9 3~4.2 324.6 
Chickens 10860.0 11514.6 11518.9 11609.3 13205.2 
Turkeys 2305.0 2467.3 2465.4 2292.5, 2603.8 
Eggs 5670.0 5809.4 5723.7 5724.9 5991.3 
Milk 124000.0 123556.9 120748.0 119365.2 123381.9 

TIGHT SUPPLY - WITHOUT INFORMATION 
Cattle and Calves 22575.0 21820.3 22004.5 22727.8 23888.3 
Hogs 14525.0 15111.4 15302.5 14065.3 15337.9 
Sheep and Lambs 299.0 309.7 319.5 324~3 324.1 
Chickens 10860.0 10968.7 11613.8 11663.0 12360.0 
Turkeys 2305.0 2360.7 2439.1 2298.4 2445.8 
Eggs 5670.0 ~5695.1 56 9.5. 2 5744.6 5826.4 
Milk 124000.0 121394.2 120222.7 119945.9 120280.9 

N 
U1 
co 



1Beef, pork, and sheep production are measured in millions of 
pounds carcass weight. Chicken and turkey production are measured 

259 

in millions of pounds ready-to-cook. Egg production is measured in 
millions of dozens. Milk production is measured in millions of pounds 
fluid equivalent. 
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C••••• READ POLICY CHANGES••ENDOGENEOUS ••• 
~10 NSHOOT=NSHUUT+I 

JaNSHUUT , · , no lJO Kat,NUHVRS 
170 CDAT~CK,J)~AA(K) , · lACK a I 
bOi F1JACK GE NSllfY) GIJ TO 2301 · 

F I<O .. O~~IJ 1 ~PAR JACK)) lNOEbCJACK)IIJACK 
F 1\00lEY,KPAR JACK)) GO TO ooa l KaJ CK · . 

J CI<~JACKt1 · 
IFCKrJD,NE,KPARCJICK)) GO TO ao1 

b02 CUNT~NUE . 
DU S 5 1 : lSTART,lEND 
K a I • ISTART) + l 
fH~ 1 KOOhCI>AHCK 1 'Ji · : CC 1 KU0)aCDATACK J 
JF Kao,EQ alRCIAbo l•~~I,OOB)/480,0 
I~~~UR:~8 ~2~ ~ctR1· ~b~~~COATACKrJ) IF tKtJD f.!~ 2~<n Nl:l R(2):a2 

I.F ~ K I Jl) : E !l. 2 q ) R (. I t K UO ) = C 0 AT. A ( K 1 J ) 
F K I I D E Q l ) t~ H A R 3 ) • 2 
F KUo:~u 38) Hcr 1 ~00)aCDATA(K,J) F~Kill> EQ 243) NH R(q):2 · 

IF K {II>:~ Q 2 ~~. 3 l IH I , K liD) a CD AU ( K, J) 

I~~~=Hc:~M ~~'~ =~t~~~~~~CDATAc~,J, F KUD EO 251) NriAK(b):2 
F Kuo:EQ 2511 RCicKIJil);::;OATACK,J) IF' Kllfl,f,O UO) ttA4Rl7):;f! 
F K Ull I~ t'j 1 u 0) fH I 1" I)()) II c 0 AT A ( K, J) 
OATA( ,J CK)af~T RT · 
llATACi!tJACK)alEND 

525 CUNllNllt. 
Gil TU bUO 

bfiO ItN 11JEN +I ' 
c.!~2. CUNT ~~lbJ~llUTl t.mtG RIJ~ ELASTlCHy .. IF READ NEW ELASTICITIES 

IF(NER 1 EQ,o ~0 TU 305 on loo 11111 N · . 

J~HNSH~Ahi~•~>.Ego ru 388 ru 29!i 
tf (I NDfl (I ) l ;:q f cJ.NDt 1t ¥ ~ ) I (I , ODO •lDJ (!NOEll (1)) )) 
Cill Til )1111 • 

~ 95 lE(lNOt3CIJl~lCINOE3CI)l 00 CONTINUE 
OS CUtll NUt · 
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'SURROUUNE YAEXCN . . . . , 
I COMMON /BlK l/ L c c 14, 42 t), 8 (14 L 350) 6 E XOG (111 L 22 0), c lC til, 350) I R ( 14, .42' 
1 fo~~~~,~~~~i3 JL~~!~~2a•~~~R~~Af~~tl~¥~~g;.f~8~THtiDAYLIBASYRlNPR,, 
I NESTIIR t K t NG r NPRDM 1 l ORO~ 1 lF(AG, NF S.TS T 1 NSAI'IDY 1 NSUZV r 1 MuLD t, NS NO I 
l 1 NRPn,lNDXX · 
t·LIIMMIIN IRLKlll r 6 JfNORS 1 NOBIN~HOOT{NOEX,NfRO . 

·gg~=H~ ~~t~l~~ lctt~!lltl~ 0 a&~T~I~~~~~l~~~:3~3~~~~l~ewx,ooEvtl 
~DOEV2,~GHTI,WG~T4C7lrKLM • 
:BJ~~~~W~ ~~.HL,; ~ 
•OtMfNSHlN ZVECTf21) 
, l'l I Ml:: N ~I £IN r. C 1 u r 14) 

lliMENS llN C2(7J 
. DIMENS llN UP(?) . . 
·DtllJRL.E PRECtStnN u,un,HNORN,UltU2tY,tnNS,TEST 

OlllJALE PRI::ClSltiN RANDOH,RlrRF i. 
[HIUHLf PHF.C IS lllN DUMMY 
DrlllHLE PRECJSlllN lHHlO • 
OlJUHLE" PRI:CISIIIN OLllG,I'>f)(P 

: Ef:HRt~ ~~~EUifl~ n~~~~n~q, . 
· D4TA MGJI& 7 8 ~tq,220 1 22lf222,38 1 3q,ao 1 23q,2Q],2411 25t/ • 

DATA FxPcnRI{.ooo6,osoo4AA oo 1 ~oqoo 1 AtQuo 6 -~tooo 6.,zsoq,,o5no.t.oa 
~'4gg~~~~~g~ 0t'o~~~.~~?.6~,ubto~~1°o~~.~ 0 tago? f~~8, 0 iQtA~~~~~~~~~nq, 
3fto,A3~~0 1 ·, ~Qn~s,ono 1 Ab~OotA7l~o,.,aano 6 •• ~6oo,,naoo,,t4nol,b~no, Ul,OtlQ,~b~Du,.,l,Oo{.07uOtoS~u0,,3UDot•71 0 1 ,bSDnlt,oDo 

. DATA llt'l35 0 J'LOr t,to~ ll,b1 o~ss o,SI 0/ 
ccccccccr.r.cr.cr.cc~ccr.r.cc .cccr.cr.c~cccc~c cc~cccr.tccccccr.cccccccccccr.cccccr. 
C THfS SllliROllTJ~ll:: G ·~IRATES 4 !lAMPL FROM CI.IRRE'!1 ATEO NORMAL PRnA• 

~ tL TY IJISTHlHliTlUN, tT USES THE HllLTlPLICATtvE CllNGRlJENTlAL PRll. 
CEDIJRE, GREGG. L. PARVIN 

ccccccc~cccccccccccr.r.cccccr.cccccccccccccccccccccccccccc~ccccccccccccccc 
IF lNTF.I? 1 GT 1 1) Gil Til ~00 · . 
IF I GT,Jl ~n Til 500 . . 

cccccccr.c~tccccccr.ccr.r.cccccr.r.r.crccr.~cr.cr.cccr.cccccccccccccr.ccr.ccccr.ccccc 
C IF riRST SJMULATllll~, tNTilltZE THE UNIFORM GENF.RAT!lR . 
cccccccccr.cccc~cr.ccr.r.rcccccccccccccccccccccr.cccccccccccccccccccccr.ccccc 

XlfXISNGl.,RANI>IHI(O!INt-ty~) . 
cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccr.ccccccc 
C READ LUWEH T~lANGULAR MATRIX OFF UNIT lO RFCORD 9bO 
CCCCCt~~~8~i~~csgs~cc~iE~ii~5~~~~i~~~~S~~5iS~~iSiccccccccccccccccccccc~ 

KLAMcO ' 
500 CllNTINUE 

t74 R~c~I~oK~t 17 . . J 

8 REAO PfH'LfMlNAIIY FXPIIRTS F'!1R WHfAT,SIIYHFANS, CIJTTflNt CIIRN, GRAIN 
SURGHliM1 IJATSt ANIJ IUkLF.Y, IN TtUT lJROER,uuHllST Rt'AD lN, 

FINAL (llP(IHT VALUFS IN USUAL f.1AIH!f.R, 
,NQaO . . ' 
IFCKLAM EDt) Gn TU 177 

1 lFCIHOL6t,~Q,at) READ (5,2001 ENOtiit75 )' CDM(K),k•lr1l 
200 ·FI'IHMAT(7(JXrrA,1)) 

Gil Til 178 
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ITS l<t.AM•I 
178 00 176 ~·lt1 . . 

IF(DM(K).E~.o.o ) GO TO l7b 
L•K+7 I NQ•t , 
C{I,MGJ(L))•O~lK) . · 

176 CONTJNUE · . ' · 

~ctl~cgg~tc~~EcccccececcccccccccccccccccccccccccccccccccccccC(cccccccec D~AW THE STANDARD NnRHAL DEVlATES • . . 
ccccccccccccccccccccccccccr.ccccc.cccccccccceccceccccccceccccccccccccccc· oo tooo Jqqat~21 · 

XX•RNORNCDUMMYl . 
ZVECTCJqq)•XX · 

SODO C~NTlNUE . 
~c c c c Cf, E~ ~ c 5~ c 5 S X 5 c.c cc c cc c ccc c c c ccc c cc c ecce cc ccc e c cc ccccccc ccccc cc c cc c 
C Y f.LDS ARE' F lH'ST t THEN Ell PORTS . E THO ORDERING n.F rHE CROPS FOR BOTH YIELDS i IAN w~~~yRrs AREt 

! SOYFiEANS 
• COTTON I 

4~ CO~N 
5, GRAIN SORGHUM · . c b · n" T s 'I · ·· · 

C 7~ BARLEY . . 
ccccccc~cccccccccccccccccccccecccccccccccccccccccccccccccccccccccccccec 

DO 2t J'36at.t4.. . • l 
IFCCCitMGJ(J3bl\ 1 NE.o.o, GO TO 21 
gcr~MGJ(~Jbll•o.u 

c?t,~G~,J~&~j!~ti,MGJ(Jlb~)+GCJ3b,J3!~•ZVECTCJ3S~ 
22 CONTINUE . . ~l , L. 

~ {t 1 HGJCJ3b11aCCI 1 MnJ(J3b +B(I,MGJCJ36J) 
~(~CI(MGJCJ3o)) 1 LT.O.O) J,MGJCJ3o)1•0,0 

·21 UNTlN IE . 
.. CCitOOH)•CCI 1 00R)/480.0 · 

DO i!f Jlo-1,7 .. • . 

. · J~i:M~~~~j1it=~~~~~a3rllg~,'u 23 
23 CONTINIIF. 

1 • 'PO 24 J3Aat,7· 
24 NlURCJ38)at. 

WRITE(8,l00) CCCI'MGJCJ38~),Jl8at,7\ 
WRITEC8tl00) CRC rMGJCJ38)),Jl8at,7i 
00.25 Ht.•tr? . 

·~~~ ~~~~~¥1f~}~~Fig:~, · 
tHI ?I JH•t,7 . 
lF(~ J,MG,JCJJQ)),GT.UP.(J39)) RCt,MGJ(JlCJ))aiiPCJ1Q, 

27 CfiNT NUE . . 
WRIT (8~100) tRfltMGJCJ38))~J36•lt1l 

, C STIIHE F'INAL t:XPflRTS SOMEWHERE ELSt. 
J3fla4t5 on 2b J:\b•R,ttl 
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STATISTICAL COMPUTATIONS 

Under the assumption of normally distributed variables, the test 

to determine the significance of a difference between two means is used. 

The basic computational formula fot the t-test of a difference between 

two independent means is 

t = ------------------------------------------------------------------

where xl = the mean of the first group of values 

x2 = the mean of the second group of values 

s2 = the variance of the first group of values 
1 

sz = the variance of the second group of values 2 

Nl = the number of observations in the first group 

N2 = the number of observation in the second group. 

If the data is not independent as assumed, the the resulting t 

test will be a conservative measure. That is, if the hypothesis that 

two means are equal is rejected with this t-test, then the t-statistic 

for the related variables will include a "correlation term in the 

denominator and will also reject the hypothesis, but with a higher 

level of significance. 
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A disadvantage is the "grey area" between the acceptance of the 

equal mean hypothesis using the t-test for independent variables and 

the rejection of the hypothesis using the t-test for related variables. 

This is''referred 'te-as--a- Type II error. With the large :number of

observ~tions in this study (300 _iterations for each variable), the 

probability of committing_ this type of error is £ignificantly reduced. 
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