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CHAPTER I
INTRODUCTION
Background

In recent years, it has become somewhat fashionable to be
skeptical about the general use of tax revenue to finance public
programs. Presumably, this skepticism is an expression of taxpayers
dissatisfaction regarding the efficiency with which those resources
have been put to use in the past (Norton and Davis). As part of such
a trend, the use of public funds by the United States Department of
Agriculture (USDA) to collect and publish agricultural statistics has
been questioned. The questioning, within the farming community, has
been revealed through scientific surveys (Jomes et al.) and in a
number of newspaper editorials (Denver Post, Wall Street Journal).

Traditionally, USDA information has been criticized on the
grounds of accuracy and timeliness. Other forms of criticisms are
also expressed. Some disgruntled farmers and ranchers, apparently,
believe that the revelation of such information has a depressing
effect on farm prices resulting in income transfers from farmers to
nonfarmers (Jones et al., Bullock, 1981).

The pressure to scrutinize such use of public funds has already
begun and resulted in a reduction of expenditures on &ata gathering

and distribution. Slater estimated the overall statistical budget



reductions for 1983 at about 20%, in real terms, relative to 1980. 1In
a single aunnouncement in 1983 the administrator of the Statistical
Reporting Service (SRS) of the USDA eliminated 26 reports and
eliminated or reduced the frequency of data series in other reports as
a result of budget reauctions (Just, 1983). The content and emphasis
of the remaining ongoing reports are under continuous review, in line
with current budget constraints and priorities.

A fear is developing among public decision makers, and academia,
that the decline in future flows of publicly originated data, which
has so far, mostly, affected minor crops, may continue in years ahead
and become even more serious. This could have profound adverse social
consequences (Schuh). 1In 1983, for instance, the American
Agricultural Economics Association (AAEA) organized a symposium on
"The Dilemma of Agricultural Eéonomists in an Era of Dwindling Data
Sources'". 1In this symposium Agricultural Economists outlined their
perceptions and qualitative assessments of the possible impacts on the
farming and research communities of a continued public disinvestment
in agricultural information.

Doubting the usefulness of information is a new development and
somewhat ironic, too. The potential positive contribution of
information on the various economic decisions commonly made by market
participants has historically been taken for gfanted (Bullock, 1981).
Only about eight years ago, for instance, one of the main foci of the
annual meetings of the AAEA was on how to improve and find new areas
of investment in information and data on the agricultural ecounomy
(Just, 1983). Why was the faith in information so strong in the first

place and why has it changed?



Theoretical arguments of a positive social value for information
are often based on a perfectly competitive market structure (Newman).
Such market organization, typically assumes that: (a) all economic
agents are informed at least to the extent that all relevant variables
of their decision-making environment are known with a definite
probabilityl and (b) all information is available instantaneously
and costlessly. Under these conditions, agricultural information has
been perceived as always benefiting producers and consumers of
agricultural commodities, since they can allocate their respective
resources more efficiently.

Another feature that gave information a special treatment in the
1iteratureA is that it is, generally, perceived as a public good.
Typically, such goods are inappropriable and, when consumed
collectively, each member of society can gain satisfaction from them,
or at least no one's utility is diminished by so doing (Henderson and
Quandt p. 229). A number of reasons explain why information falls in
the public goods éategory. Producers of information cannot normally
‘charge for further uses of information. Once disseminated, the
returns on information supply are not fully appropriable. Further
users of information are able to employ or transmit information
received at a lower cost than the original supplier; that is,
information may be subject to increasing returns in use., Furthermore,
information is not an infinitely divisible commodity.

These difficulties in the supply of information, unlike the

supply of private goods, led Arrow (1962) to conclude that in a

1Preferably with a probability of one. Borch analyzes cases
where the probability is less than one.



competitive market structure information will be under-produced if
left to the private sector. Consequently, it was viewed that
information production and dissemination would not likely attract
sufficient private investment. Given the hypothesized potential
benefit to society ‘from having information available to all, the
allocation of public resources to such activities was deemed
necessary. Such a commitment was reflected even in U. S. legislation
as early as 1939, since one of the two first assignments given to the
public agency, which evolved into what is now known as the U. S.
Department of Agriculture, was to collect agricultural statistics
(SRS, 1983). A division of statistics within the USDA was created in
1863. 1It, too, evolved into what is now known as SRS whose size and
information producing activities grew over the years. The present SRS
budget is estimated at approximately fifty million current dollars
(Gardner, 1983).

The perception of information in the economics literature is now
quite different. First of all, few would argue that the perfectly
competitive market 1s a common occurrencez. Most agricultural
markets, and the rest of the economy for that matter, are
characterized by imperfections and distortions in one form or another
(Tomek and Robinson). Information is not perfect either. The
economics of its quality, accuracy and timeliness are increasingly
debated in the literature. Due to these imperfections, a number of
private firms have found incentives to invest in the production of

2. . .
This does not, however, denigrate its usefulness as a norm for

judging economic efficiency of markets. (Tweeten, 1979, chapter 16).



information3. Consequently, information has lost some of its public
good nature. It is sometimes argued, in the literature, that
information can be viewed like other goods that are produced, bought
and sold (Newman). Not only does its production involve a cost, its
acquisition does too. Hence, the evaluation of information is,
typically, performed aloag cost-benefit guidelines.

This academic questioning of the once indisputable role public
information plays in society reinforces the public concern to further
scrutinize the use of budget expenditures in financing public programs
in generall (Norton and Davis) and agricultural data gathering and
distribution in particular, (Bullock, 1981). As a result, public
decision makers in the agricultural sector are increasingly being
called upon to document the value of publicly supported commodity
forecasts and reports and to investigate whether the potential returns
are sufficiently large to warrant the use of public expenditures to

produce and disseminate agricultural information.
Scope of the study

Approximately 300 reports are published annually by SRS alone.
While these reports provide the primary data base for the published
information, other agencies of the USDA such as the Economic Research
Service (ERS) and the Foreign Agricultural Service (FAS) perform .
equally important tasks by integrating information on domestic and

foreign markets and distributing it to potential users in a timely

3Just (1983) provides examples of such firms involved in
producing and selling agricultural information.



fashion4. The released information takes ‘the form of basic data,
forecasts, planting intentions, technical information and results of
economic analyses. The main purpose of the dissemination of these
statistics is to improve efficiency both at the production and
marketing levels of agricultural products (Knowles, 1983).

The frequency of production and distribution of USDA reports
varies with the time frame for which the information is relevant and
with coﬁmodities, too. Agricultural census data, for example, are
compiled every four years, thé last one being completed in 1982. At
the other extreme there are SRS monthly crop reports, leaving aside
the more frequently distributed weekly or daily but regional
bulletins. In between are the ERS outlook and situation reports many
of which are produced on a quarterly basis. These ERS reports
synthesize SRS and FAS reports and reflect combined information on
production data and available knowledge on the demand sectors
(domestic and exports) to establish supply-utilization tables upon
which price projections are made. Each new report updates the
preceding one based on newly available information.

The purpose of this study is to evaluate the impact of a portion
of the flow of information released in a typical crop year. Given the
multitude of USDA reports for the various commodities, this study
focuses on a few of the reports. Information revealing agricultural
producers' planting intentions, since it comes before crops are put in
the ground and is most likely to affect actual farmers' decisions,
will be the primary emphasis of the analysis. In June of every year

4

A calendar indicating the timing, sequencing and origin of the
various reports published in a given year can be found in USDA, 1983.



SRS publishes planted acreage forecasts for all crops which are
estimates of actual plantings. 1In July/August the first attempt is
made to forecast production. Second production estimates do not come
in until October/November. The impacts of these reports,
individually, simultaneously and sequentially will be analyzed.

The overall objective of the study is then to measure the impacts
associated with the publication and dissemination of those acreage and
production forecasts on producers and consumers of agricultural
commodities. Such results are needed to help public decision makers
assess and order crop production report priorities when allocating

limited public resources.
Procedure

In the absence of con;plete information on future production and
price prospects, resource reallocations or adjustments by
agr.icultural producers, consumers and inventory holders are
continually occurring as new information enters the market. Timely
and accurate forecasts of demand, supply, and price ratios of
agricultural products’ are signals that could be interpreted as
incentives for decision makers to adjust their ecomnomic processes
toward market equilibrium. This adjustment toward more efficient use
of resources is a source of value for the information that is
released. Hence, one way to value new information is in terms of
improved resource allocation (or equivalently, social cost reduction)
associated with better prediction of supply and demand of agricultural
commodities. Moreover, information about future production or price

prospects for a given crop not only affects the market for that crop,



but also markets of related commodities that interact at production
and consumption levels. Furthermore, actions by producers or
inventory holders in response to new information in the current time
period may significantly affect inventories and hence prices and
quantities supplied and demanded for the entire set of crops flowing
from a response to the information. Consequently, the evaluation of
USDA reports requires a framework that allows modification of
production and inventory decisions following the release of new
reports. In addition, the conceptual framework should (a) dllow the
underlying agricultural commodities to interact among one another and
(b) be dynamic in the sense that reactions by market participants to a
specific report not be limited to the time period in which the report
is released but also include indirect impacts in future time periods,
Thus, to adequately capture the interactions among the various
agricultural sectors through time, a model or representation of the
agricultural sector which includes the major crop and livestock
subsectors is needed. The National Agricultural Policy Simulator
(POLYSIM), available at Oklahoma State University, has these
characteristics (Ray and Richardson). An expanded version of the
model will be used to measure changes in consumers and producers
welfare resulting from the response by market participants to
commodity information released by the of USDA. Of special importance
will be the issues of accuracy, timeliness and believability of these
reports and how changes in these characteristics affect producers and
consumers of agricultural products. Specifically, the study will

investigate the following areas:



Magnitude of the impacts on producers, consumers and
society associated‘ with the release of an individual
prospective plantings report,
Impacts on producers, consumers and society associated
with the release of a prospective plantings report as a
function of believability and accuracy.
Impacts on producers, consumers and society when a group
of prospective planting reports are counsidered.
Impaéts on producers, consumers and society associated
with the June acreage forecast assuming

(1) No prior acreage information

(i1i) A prior release of prospective plantings

information

Impacts on producers, consumers and society associated
with the release of the August and November production
forecasts assuming

(i) No prior public acreage and/or production

information
(ii) A prior release of public acreage and/or
production forecast.

The results of (d) and (e) will be used to make
inferences about the value of forecast timeliness
Extent of value trade-offs between timeliness, accuracy

and believability of the information.
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Hypotheses

An attempt will be made to test the following hypotheses:

a. Prospective plantings information is potentially more
‘valuable to society than information released in the middle
or late during the production season.

b. When information on more than one commodity is considered,
offsetting impacts take place which reduce the overall value
of information.

C. Secondary cross-commodity and dynamic impacts of information

augment the overall value of reports.
Organization of the Study

This chapter has introduced the subject matter of the study.
Chapter II presents an overview of the literature pertaining to the
economics of information in general and some of the empirical work
that other researchers have conducted to evaluate public information
systems. Chapter III proposes a model to address the questions raised
in this study and the objectives set for it. Chapter IV elaborates on
a number of theoretical concepts that are used in developing the
theoretical model. The structural components of the simulator
(POLYSIM) that were used in this study are the subjéct of the next
chapter. The emphasis is on outlining how POLYSIM has been adapted
for the measurement of welfare impacts that are associated with the
release of USDA information. Chapter VI presents selected empirical
results for those welfare impacts corresponding to the publication of

prospective plantings. Results obtained for the June acreage and
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succeeding production forecasts are presented in Chapter VII. Chapter
VIII summarizes the overall results, discusses the limitations of the
study, provides policy recémmendations and presents some thoughts on
future follow-up research. The baseline data used by the simulator

are presented in an appendix.



CHAPTER II
VALUE OF INFORMATION: REVIEW OF LITERATURE

When referring to information in general, but particularly in the
context of agriculture, a number of authors use the terms data, data
system, statistics, information, information svystem, forecasts and
predictions almost synonymously. Strictly speaking, these terms may all
be different. Bonnen makes the point that data and informatioéw are not
the same and discusses their relationship to each other, to economic
analysis, and to decision making. He points out that information
includes production, analysis and interpretation of data. A distinctiom
needs to be made between raw data and processed data or information
resulting from analyses using those data. However, most data series or
other forms of published statistics by the USDA or its agencies have
been processed or analyzeds. While the levels of processing of the
published numbers may vary, they all are assumed to carry some
information content regardless of which sector or variable of the
agricultural economy they pertain to. For this reason, no distinction
will be made between those terms throughout this thesis.

5

As an example, the Statistical Reporting Service publishes a
document outlining the various methods and tools used not onlv in
collecting the data but also in summarizing it (SRS, 1983)

12
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Economics of Information

The economics literature associates the economics of information
with the economics of uncertainty. Hey (1979) argues that risk and
uncertainty6 can be described as lack of information. He states
that "With complete information, appropriately defined, one would have
comp lete certainty'". Thus the process of acquiring information can be
considered as a means of reducing the amount of uncertainty present in
a given decision problem. The economics of uncertainty and the
economics of information are sometimes characterized as corresponding
to two different responses to the same problem; lack of information
or, equivalently, limited knowledge (Hirchleifer and Riley).
According to these authors, the economics of information involves an
active response whereby individuals try to overcome uncertainty by
engaging in informational activities. Such actions are referred to as
non-terminal in that a final decision is deferred while awaiting of
actively seeking new evidence which will, likely reduce uncertainly.
The economics of uncertainty is a passive response to imperfect
information and economic agents are limited to terminal actions
permitting them only to adapt to uncertainty. Thus, terminal actions
represent making the best of one's existing combination of information
and ignorance.

6Knight defines risk as a situation in which outcomes are
random with a known probability distribution and uncertainty as a
situation where outcomes are random but with an unknown distribution.
In the real world, however, decision makers do not have complete
knowledge of the parameters of their subjective probability
distribution concerning the occurrence of future events, nor are they
totally ignorant about them. Consequently, the two concepts will be
used interchangeably in this study.
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Incorporating risk and/or uncertaintv into economic models is of
comparatively recent origin. However, the volume of work on the
subject is growing at a very significant pace (Varian, p. 231). The
increased treatment of uncertainty in the literature is a recognition
of the inadequacy of the perfect i_nformat'ion7 assumption made in
traditional perfectly competitive economic models. Indeed, the
traditional theory of those markets presupposes that all information
is costless and fully and equally available to all participants. Such
theories do not apply to agricultural markets in which there are both
information asymmetries and market power (Perloff and Rausser).

Stigler was among the first to recognize the role information
plays in economic decisions and the lack of attention it received
from the economics profession. The Scandinavian Royal Academy of
Sciences (1983) recognizes him as one of the pioneers in the economics
of information literature. In his 1961 seminal article on the
economics of information he explicitly recognized information as a
scarce and costly resource to individual firms. Stigler's foundation
has been extended over time so that the role of information may be
viewed as a general problem of maximizing profits through optimal
information search. Important contributions by McCall, Arrow, Wilson
and others have provided search criteria for optimality. For example,
McCall's work provides optimal stopping rules in the context of job

search.

7Perfect information characterizes a market where .all
consumers, producers, and resource owners possess perfect knowledge of
present as well as future prices, wages and costs (Gould and
Ferguson).
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Hirshleifer and Riley provide a survey of the theoretical work
related to the economics of information. For the most part, the
literature emphasizes that information is a scarce good which has a
cost as well as a value. According to traditional theory, the result
of optimization and market proéesses should be that every commodity,
except for transportation costs, is sold for one and the same price
everywhere. But in practice, price variation is observed on most
markets. This can be explained if the costs of searching for and
diffusing information about goods and prices are incorporated in the
model along with production and transportation costs. A market
participant's lack of knowledge about goods and prices can be
alleviated by collecting and furnishing information. The amount of
information a firm or household acquires is guided by the same
comparisoné between costs and benefits as the production of any
co;nmodity. That is, information is gathered until the expecied
utility of further search no longer outweighs additional search costs.
Hence, some argue (Varian) that in particular instances it may pay an
individual not to be informed. Perloff and Rausser generalize this
idea by asserting that, given the economic imperfections, even an
improvement in information will move the economy from one second-best
world to another. With this change, there is no assurance that
society's welfare will be enhanced. They go on to say that "what at
first may seem a paradox, ilmproved information may be harmful, is a
general result that should be expected".

A wealth of research topics regarding the economics of

information is available in the literature. Examples of frequently
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debated topics are the issues of adverse selection8 resulting from
asymmetric in formati.on9 (Akerlof) in which signals (Spence) might be
used to reduce risk. Moral hazardslo (Shavell), a term frequently
used in insurance markets, are also possible consequences of
asymmetric information. All these concepts refer to situations
characterized by imperfect information, thus risky, in which market
participants eit‘her take different actions based on probabilistic
random e lements in order to cope with imperfect information or search
for more information in order to reduce the amount of uncertainty they
are faced with.

Another area of debate in the general economics literature is the
informational content ofimarket prices. In the context of atomistic
agents, Grossman shows that information has a public element which may
lead to under investment in information where uninformed agents with

rational expectations may be able to use prices as a sufficient

Adverse selection arises because prices reflect the average
quality or productivity of goods in a group that cannot be
distinguished by buyers. As a result, holders of high—-quality items
may have an incentive to withdraw from the market, inducing unraveling
and eventually, market breakdown.

Asymmetric information prevails in situations such as
commodity trading when the quantity and/or quality of information
available to one or more partners differs from the information
available to other partners. For example a car dealer may have
considerably more information about the cars he sells than his
prospective car buyers.
1OMoral hazards arise whenever the liability of the insurance
company is affected by actions of the insured party about which the
insurance company has incomplete information.
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statisticll. Where prices are not sufficient statistics, however,
he shows that 1t may pay to invest in obtaining information. In his
examples, there are social gains to collecting information from better
intertemporal allocation of a crop; yet there may be little or no
private gains in equilibrium because some or all of the information
will be reflected in market prices. Grossman and Stiglitz also showed
that, in a stationary equilibrium, prices may communicate information
in the sense that a group of uninformed market participants will be
able to infer information known to other informed participants as a
function of a market clearing price. They also showed that in some
cases an equilibrium price may be a perfect aggregator of information,
in that it efficiently reveals all the information known by each
participant. In the presence of such a perfect aggregator, the
particular items of information available to any individual becomes
redundant. Garbade, ‘et al. studied a special case of whether dealers
acquire valuable information from observation of the reservation
purchase and sale prices of their competitors, and whether they are
led to change their own quotations as a function of those
observations. Their results lead to the rejection of the hypothesis
that observed prices convey no information, which is a confirmation of
Grossman and Grossman and Stiglitz' findings. However, they also
rejected the hypothesis that the mean observed price contains all
information. This is an indication that economic agents, even though

1]‘A statistic is said to be sufficient, statistically, if it

uses all information that is contained in the sample that was used to
generate that statistic (Freund, p. 262). 1In this context, a price is
sufficient, if it reflects all market information available at a given
point in time.
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they use market prices as indicators of information, do not
consistently treat their own information, some of which may be.
subjective, as redundant after obtaining their competitors prices.
Some conclusions can be drawn from the general literature on the
economics of information. First information available for economic
decisions 1is far from complete or perfect. Imperfect information may
adversely affect resource allocation, but the acquisition of more
complete information, however socially desirable, involves a search
cost which could more than offset the associated expected benefit.
The extent to which market prices alone reflect all information needed
to carry out decision making, hence, there would be no need to have
information producing activities (public or otherwise), is a subject

of debate in the literature.
Empirical Studies

A number of studies havebattempted to estimate the value of
certain information packages: Hayami and Peterson, Baquet, et él.,
Bradford and Kelejian and Marquis and Ray; to name a few. The area of
forecasting (crop productions, weather, etc.) has received major
attention. The premise of these studies is that a typical decision
maker will search for information, or will use information available
to him, only if the expected net benefit is positive. Following
Eisgruber, the basic problem can be formulated as one of maximizing
the difference D between the expected benefit of using or searching
for information and the expected associated cost. More formally the

problem can be written as:
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Maximize D = E(g) - E(k) (2.1)
where,

D : Expected net benefit associated with the selection of

a particular information package

E(g): Expected gross payoff from using that information

‘E(k): Associated expected cost
The implementation of this general model usually takes one of the
following two forms: the decision theoretic approach or the net

social benefit approacﬁ.

The Decision Theoretic Approach

This approach has its roots in statistical decision theory.
Following this approach, typically, a decision maker is faced with
choosing among discrete actions A (i=1,...,m) and states of nature
s. (j=1, ...,n). If action Ai is chosen and state S. occurs,
then the outcome will be xij' Further, assume Sj will occur with
probability pj. The expected value of action A]._ can be written
as:

n

.) = .. p. X., ; i= .
E (Al) J=l p] XlJ » 1 ls 2, s (2 2)

where E is the expectation operator and I 1is the summation sign. Let
V(.) denote expected utility. Then, with a given state of knowledge

the expected utility of action A, V(Ai) will be

n
= % . 1=
V(Ai) 34 Py V(Xij) ; i=1, 2, ...,m (2.3)
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V(Ai) represents theun the expected utility of action. Ai for a
given state of knowledge Sj' If new information, such as a USDA
production forecast, 1s released, the approach assumes that the
probabilities pj will be modified according to Bayes' rulelz. Let
the modified (posterior) probabilities be identified by pj|9
where represents the forecast, or more generally, a new information
set. If there is a cost C(Q) associated with obtaining this

information, the value of that information will be given by
2) = .2 p. 0 ;
V(Ai ) = 521 Pj V(xij) - c() ; i=1,...,m (2.4)

Several studies have attempted to implement this frameworkl3.
Baquet et al., for example, used it to estimate the economic value to
orchard producers in Oregon of frost forecasting by the regional U.S.
weather bureau. The decision faced by those producers was whether to
turn on heateps to protect pear orchards against frost, the occurrence
of which was uncertain. The conditional probabilities of forecast
temperatures and recorded temperatures were developed from historic
data. Using prior probabilities of nighttime low temperature readings
based on past data, posterior proba.bilities were developed. A utility
function was estimated for each of eight orchardists studied. The

utility payoff matrix is multiplied by the posterior probabilities to

2Bayes' rule, or theorem, can be found in almost every
statistics book and is usually expressed somewhat differently for the
continuous case than for the discrete one. Folks (p.76) gives a
formulation.

Lawrence, in his annotated bibliography, gives a large number
of examples.
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obtain the optimal action for each forecast. The value of forecasts
was the difference between the monetary outcome of Bayes action and
the monetary outcome of the optimal prior actions. Nightly frost
forecasts were evaluated, on the average, at 5.39 dollars per day per
acre, with forecasts having their highest value to producers not using
their prior knowledge when making decisions.

Bayerlee and Anderson extended the analysis to cases where
decision makers maximize returns in a risky environment. They
consider the value of information in three different settings. First,
there is the value of information with profit maximization which is
expressed as the difference between expected profits computed on the
basis of prior information and expected profits using a predictor.
Then, there is the value of information with utility maximization.
This case is identical to the previous one except that the decision
maker compares the expected values of the utility of profit with and
without the new information, as opposed to profits themselves. Third,
there is the value of information to a decision maker in terms of the
effect of information on the expected value and variance of profits.
Assuming a quadratic utility function of profits, they derive the E-V
frontier based on the posterior probability function. The value of
information is then expressed as the difference between the expected
values of the optimal actions in the prior and posterior
situations.14 The authors applied their methodology to the

14Opti—mal actions in this case, are those that correspond to

tangency points of the E-V frontier and indifference curve of the
decision maker.
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evaluation of long-range rainfall forecasts in a decision to hold
drought fodder reserves in livestock production.

Bayerlee and Anderson showed that the value of informationm has
two components corresponding to (a) a change in expected profits and
(b) a chanée in variance of profits. The importance of the latter
term is related to the degree of risk aversion of the decision maker.
They challenged what they think is often assumed: Additional
information reduces variance in a decision problem, and therefore, has
more value to a risk averse decision maker. According to their
findings, new information may not reduce variability because there are
two types of risks associated with a decision problem. First, when
the decision maker has received a particular piece of information, he
is still faced with some risk as measured by the posterior variance.
Second, the decision maker, in making the decision to purchase a
particular information generating process, does not know a priori what
information will be forthcoming, and the decision to purchase
information is therefore a risky decision.

A major difficulty with using the decision theoretic approach
lies in the determination of the likelihood or prior probabilities
pj of the various states of nature, or events. Furthermore,
although this approach can be conducted in monetary terms (Eidman),
often the outcomes of events are transformed in their utility
equivalents (Baquet, et al.). This requires some elicitation of the
utility function of the decision maker. Numerous problems are
associated with eliciting and econometrically estimating individual
utility functions (Knowles, 1984). 1In this study where aggregate

measures are needed the estimation of utility functions at the level
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of producers and consumers as single groups becomes even more
difficult. This, together with the problem of identifying prior
probability distributions, makes the decision theoretic approach to
evaluate the impacts of USDA reports, at the present time,

impractical.

Net Social Benefit Approach

This approach, again, uses the general procedure of comparing
benefits generated from an information system to the expected cost of
using that system. Typically, consumer and producer surplus measures
are used to make the comparison.

The concept of consumer surplus dates back,to Dupuit who, in 184
claimed that a buyer may receive a surplus from a transaction.
defined this surplus as the difference between the sacrifice which t
purchaser would be willing to make in order to get it and the purcha
price he has to pay in exchange. Marshall, not only populariz
consumer surplus, but also introduced an analogous concept for produce
called producer surplus. The latter is defined for a seller who, wh

he makes a sale, derives a revenue that is higher than the value of t

4,
He
he
se
ed
rs
en

he

resources given up to produce the commodity being sold. Consumer

surplus is defined as the area between demand function, the price ax
and above the price paid for a commodity. Producer surplus, on t
other hand, corresponds to the area between the supply curve, the pri
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represent the inverse demand and supply functions of some commodity,
*

respectively. Furthermore, assume Q 1is the quantity of a commodity
traded between consumers and producers at a given point in time so that

Pd = PS. The surplus measures can be expressed as

afe
«

* *
D(Q)dQ - D(Q ) Q

CS =
0
and
* * Q*
PS = D(Q ) Q -f s(Q)dQ
where, 0

CS: Consumer Surplus

PS: Producer Surplus
The net social benefit approach consists of maximizing an
objective function, commonly labeled social welfare function and
traditionally defined as the sum of the consumer and producer surplus
measures. In the context of information evaluation the approach holds
that the lack of information (or wrong information) is equivalent to a
shift in the perceived supply (or demand) functions relative to the
true supply (or demand) and thus impacts on net social benefits (NSB).
With perfect information the market of a given commodity would be in
equilibrium and NSB would be maximized. Imperfect information on,
say, available supply will affect pricing and inventory operations,
which later will have to be adjusted as additional information about
supply becomes available. The result is reduced NSB. The value of an
improved information system is NSB, - NSBZ’ where NSB. and

1 1

N832 are, respectively, the value of NSB evaluated in terms of the

improved and the old information systems.
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Hayami and Peterson (HP) were probably among the first to put the
net social benefit methodology into practice. They applied it to
estimate the marginal benefit-cost ratio for a reduction in sampling
~error in crop and livestock estimates made by SRS. Their analysis was
based on the assumption that erroneous information causes producers to
make erroneous production decisions and also distorts optimal
inventory carryovers. Hence, marginal improvements in the accuracy of
these statistics reduce the social cost of misinformation, which in
turn can be considered as an increase in net social welfare. By
relating marginal improvements in net social welfare to the marginal
cost of providing more accurate information they estimate marginal
social benefit-cost ratios for various levels of accuracy of
information.

To empirically measure the marginal social returns of reducing
the sampling error of crop and livestock statistics, HP distinguished
between commodities for which production cannot be changed
significantly in response to output predictions, but there is an
opportunity for inventory holders to adjust stocks, from commodities
that exhibit only a production adjustment. Typical of the former are
food and feed grains, whereas livestock characterizes the latter. An
inventory adjustment model and a production adjustment model were
designed for each casev, respectively. Assuming linear demand and
supply functions, it was found that, in both situations, the net

social welfare due to inaccurate reporting of agricultural statistics
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was inversely proportional to the square of the statistical errorls.
This means that a reduction in the error will be accompanied by an
improvement in social welfare. Specifically, HP found that reducing
the sampling error from 2.0 to 1.5 percent would bring an estimated
106 dollars of benefits for each dollar of sampling cost. The
economically optimal sampling error, defined as the point where an
additional dollar spent on sampling accuracy would be offset by an
additional dollar gain in benefit, occurred for an average sampling
error of less than .5 percent. Thus, it was concluded that more
public funds can profitably be spent to improve crop and livestock
reporting.

The HP models were not without drawbacks, however. Their
inventory adjustment model did not include a storage cost function to
offset the benefits of shifts in inventory holdings. An even more
severe limitation is the lack of a production adjustment capability by
crop producers within the production season. Furthermore, both
frameworks were conceived to analyze forecast impacts in a two-time
period setting and for a commodity at a time. Multiple commodity
interactions as well as lagged response to the published information
in succeeding time periods were not allowed. Despite these
limitations, a number of authors continue to view the HP methodology
as a solid framework to quantitatively value statistics. 1In a 1984
study, Walker applied both models, as they were initially developed,
to measure the value of the Canadian Census of Agriculture. He

15Statistical error was defined to be the difference between

the reported production forecast and true production as a proportion
of true production.
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conclﬁded that the benefits to society generated by the production of
that census exceeded its cost.

Bullock (1976) modified the HP models by including a cost of
storage function in the inventory model and a supply response function
in the production model. Although Bullock's models are éxtensions of
the HP models, his conclusions differed somewhat from theirs. He
concluded that the value of USDA production reports may not be always
inversely reylated to thé magnitude of the statistical error of
reporting a given production. There are situations where increasing
the accuracy of a report alone may not achieve significant gains to
society. One case in point is when the information does not generate
any response by market participants, either when the informaiion comes
very late in the production season (for producers) or if it describes
a situation that is close to what producers and inventory holders had
already expected, thus, no adjustment takes place. This counclusion
indicated that there might be an accuracy level beyond which other
characteristics of reports such as timeliness and frequency, would be
also of value. Thus, he suggested that forecast errors, alone, are
not sufficient grounds to argue for additional expenditures to improve
the accuracy of USDA forecasts.

While improving over the HP models, the Bullock framework still
does not capture interactions between commodities, nor does it
accommodate impacts of a given report, released at ome point in time,
in future time periods. Furthermore, it too treats inventory and

production adjustments as mutually exclusive. Yet for some
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commodities (e.g., wheat, corn) both types of adjustment may occur
simultaneously.

Bradford and Kelejian (BK) developed a model that attempts to
capture the impact of information in the form of monthly crop
bulletins on the state of current crops. Their approach translates
information about current conditions, as viewed by inventory holders,
into forecasts of harvest flows, and in turn, into price forecasts in
a competitive market system, Improvement in the information system
(e.g., more accurate observations) affects the commodity price
distribution, and this change is evaluated in terms of consumer
surplus changes. The speculators are assumed to use Bayesian decision
rules, that 1is, they make their decisions by combining each period's
new information with previously available information and with prior
beliefs about the underlying stochastic processes. Specifically, BK
proposed to model the economy as a market system in which storage
decisions are made explicitly dependent on the crop forecasts by
making conditional expectations of annual supply linear in the
forecasts, and selecting the storage decisions as those which maximize
expected economic value. The benefit produced by an information
system is measured by its effect on the mean value of a 12-month

stream of consumption given by the following expression

12 Q QtS
W=E _Z P (x) dx - P (x) dx (2.7)
t=1 o ¢t (o]
where, /
E : Expectation operator
Pt(x) : Demand price in month t corresponding to the

quantity x



29

and

p°(x) : Marginal cost of holding inventories
Because inventory decisions are based upon forecasts of harvests which
in turn involve measurement errors, W in (2.7) will depend on the
moments of those forecasts and particularly their variances.

The value of an improved information system which reduces these
variances 1s w1 - W2, where Wl and W2 are, respectively, the
values of W evaluated in terms of the parameters of the new and old
information systeﬁs. For purposes of comparison, BK calculate the
value of information under two assumptions concerning the harvest
forecast made in month t for a future month during the year. The
first approéch assumes sophisticated forecasters, in a Bayesian sease,
who believe that the estimate provided by USDA may be subject to
error, hence, 'use it only to update their prior information.
Secondly, a naive forecasting scheme is used which assumes either of
the following: (a) the measurements taken at time t are perfect or
(b) the change in the harvest potentials is so great that past
measurements are worthless. A social welfare loss function was
derived in terms of forecast errors.

In both cases, the loss function increases with the forecast
error. The form of the loss function, however, varies with the
assumed speculative behavior of inventory holders. The loss is a
linear function of the forecast error when speculators are
sophisticated; i.e., Bayesians, and it is proportional to the square
of the error, when they are naive. This is in agreement with the
thrust of the HP findings. However, it points out the fact that

forecast errors tend to generate lower social losses the more
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knowledgeable market participants are, thus making information most
valuable to those endowed with limited knowledge to start with. In a
follow-up article, BK (1981) broke down the overall welfare impacts of
a forecast with a given quality (accuracy) into comsumer surplus,
inventory holders' 'profits, farmers' receipts, and industry surplus.
Their conclusion, in this latter article, was that, while an increase
in the quality of information leads to an increase in overall
benefits, not all agents share these benefits. The exact distribution
of those impacts varies with the type of feedback assumed. In
general, some gain more than others; but some lose. This 1is an
indication of possible income transfers among the various components
of society associated with USDA reports of different qualities.

An important contribution of BK is the conceptualization of the
manner in which inventory holders formulate inventory decisions in
terms of price expectations. However, the social impacts from improved
information quality were measured assuming only within-year
adjustments in inventories. The effects of lagged response on future
year inventories were not taken into account. More importantly,
production response to new public information was not analyzed in
their model and no commodity interactions were allowed.

Marquis and Ray (MR) estimated the value of improved foreign crop
forecasts via satellite. The National Agricultural Policy Simulator
(POLYSIM) was used in this study. Forecast export levels of U.S.
crops were drawn at random aboqt an assumed mean final crop export
level. These export forecast levels were used to estimate expected
current year prices which, in turn, were used with the previous year

prices to form the producer price expectations for making production



31

decisions. Prices and all other endogenous variables are then
reestimated. Subsequently, producer and consumer surpluses were
computed. These computations were performed under three accuracy
levels of the crop export forecast, two timeliness levels and three
supply—-demands scenarios. |
Marquls and Ray concluded that satellite-based information has a
positive value when the new system is of higher accuracy than the
current information system. Information which is both more accurate
and timely showed higher value than information which is less accurate
and less timely. The analysis for this study was conducted in a
multicommodity and dynamic framework, but producer and inventory
decisions represented by the model assume only one forecast is made
per year. Furthermore, no short-run supply adjustment was allowed in

response to forecast release.

Related Issues

While not attempting to estimate the value of a given piece of
information directly, a number of authors have analyzed a number of
important issues related to the pertinence of USDA reports. The
evidence provided by these studies could help diminish some of the
criticism facing public agricultural information. Among these, the
issues of accuracy of the information and the impact of information
release on market prices received special attention.

As for accuracy, Clough studied corn crop forecasts between 1929

and 1950 by comparing indicated acreages of corn to the actual
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acreages harvested and by comparing the December estimates of
production to the estimates made in earlier months. He found that the
forecasts in successive months became progressively nearer the
December estimates, suggesting that the accuracy of USDA corn crop
forecasts increased from month to month. Baker and Paarlberg and
Gunnelloon, Dobson and Pamperin reached similar conclusions when
studying wheat and feed grain reports, respectively. Pearson and
Houck studied the accuracy of the USDA corn and_soybean forecasts
between 1963 and 1975 and concluded that (a) no systematic bias seems
to occur and (b) a definite trend toward more accurate forecasts
exists as the season progresses toward harvest time. More recently,
Mlay and Tweeten studied projection errors made by the USDA in
forecasting wheat carryouts. The following conclusions were reached
(a) projection errors were unbiased, suggesting that carryout
projections do not reveal a consistent tendency to overestimate or
underestimate actual wheat carryout, (b) forecast errors were random
among years, but not within a single year. This finding suggests a
potential for forecasts to distort market prices and receipts within a
marketing year and not from one year to the next and (c) wheat prices
are highly responsive to carryout projections relative to utilization.
Finally, Choi analyzed the monthly USDA corn crop forecast errors as
defined between the monthly forecast and the final five-year revised
crop estimate. He found that (a) the monthly forecast errors were
normally distributed (b) the means of the monthly crop forecasts were
not statistically different from the five-year revised estimate at the
five percent significance level, and (c) the accuracy of forecasts

improved over the reporting months from July to August.
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In terms of the impact the publication of USDA reports has on
market prices, Pearson and Houck analyzed the situation for grains and
livestock production announcements. They concluded that the forecasts
had an impact on the market price of corn, soybeans and spring wheat,
but not winter wheat. Gorham ran a regression for a percentage change
in prices on a percentage change in forecasts for soybeans, wheat and
corn, and found that only corn demonstrated a statistically
significant relationship between the price and the forecast. Hoffman,
on the other hand, analyzed the impact of the quarterly livestock
reports on cattle and hog prices by regressing the price differences
between the periods before and after the release of USDA livestock
reports on the percentage change in an appropriate quantity such as
cattle on feed and sows farrowing. He found tha‘t, on the average, the
prices before and after livestock reports were not significantly
different. However, for specific reports, revealing such items as
percentage change in placements of cattle on feed, sows farrowing or
marketing intentions, the cash market seemed to respoand while the
futures market did not. On this ground, Hoffman concluded that the
futures markets for cattle and hogs weré more efficient than cash
markets. Finally, Choi also lookeci at the impact of the USDA corn
crop forecasts on daily cash and futures corn priceé. The August
forecast was found to be the ounly crop forecast to influence the cash
and futures prices observed on the day immediately following the day

of the crop announcement.
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Chapter Summary

This chapter traced the chronological development of the
methodological literature pertaining to the evaluation of agricultural
information. Hayami and Peterson laid out the groundwork for
empirical information analysis. Bullock made some qualitative
extensions of those models by explicitly allowing production and
inventory response to new public information as it becomes available.
Bradford and Kelejian translated the information contained in the USDA
reports on current conditions into forecasts of harvest flows and
their impacts on consumption. Improvement in the quality of
information affects the commodity price distribution, and this change
is evaluated by measuring changes in consumer surplus. Finally,
Marquis and Ray provided a more general framework where improved
information on foreign crops via satellite could be analyzed. As for
the accuracy of USDA reports, it appears there is a consensus in the
literature that there is an improvement as the production season
progresses. By that time, however, most production decisions have
already been made and little, if any, or no advantage can be derived
from the information by producers, in so far as ali:ering their
production plans is concerned. However, there may still be benefits
from those reports society can generate through marketing activities.

Regarding the issue of USDA reports impacting on market prices
unfavorably to producers, the literature is inconclusive. Moreover,
all the work related to this matter looked at the immediate impact of

information release on market prices. Lagged impacts have yet to be



35

researched. The focus of this study will be on measuring the welfare
impacts that are associated with the publication of USDA reports of a
given level of accuracy, timeliness and believability. The welfare
measures will, of course, depend on these characteristics as well as
the price impacts public information generates.

The originality of this study is in measuring these impacts in an
environment where agricultural products can interact on the demand and
supply sides via direct and cross price elasticities. Furthermore, the
impacts are not limited to reactions immediately following the release
of information, since lagged effects tﬁrough time are taken into
consideration. A framework to address these issues is presented in the

next chapter.



Chapter III
CONCEPTUAL FRAMEWORK

The purpose of this chapter 1is to present the conceptual
framework that will subsequently be used in the simulation analysis to
measure the impact on the agricultural economy following the release
of within season acreage and/or production forecasts by the USDA or
its agencies. To begin with, some background is provided for the
purpose of delineating the agricultural setting within which those
forecasts are to be evaluated. The actual methodology to capture the
impacts of new information on agricultural markets, in a broad sense,
is developed next. The presentation will emphasize the cross-
commodity and dynamic features of the underlying simulation model
which 1s assumed to capture the various states of the agricultural
economy as it responds to information. Thirdly, this methodology is
applied to the case where demand and supply of agricultural products
are linear to derive explicit formulations for the information impacts
on producers and consumers in a given time period. Secondary impacts
occurring in succeeding time periods are discounted and added to
curreat year impacts. Of particular interest are how those impacts
change as accuracy, timeliness or the believability in the information
by market participants change. The possibility of trade-offs between

those characteristics will be examined.

36
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General Considerations

Motivation

As previously indicated, one reason behind committing public
resources to the gathering and dissemination of agricultural
statistics, ranging from prospective plantings, to weather
information, to prospects for exports, etc., is to keep producers and
consumers of agricultural products as informed as possible about
current and outlook conditions in order to take advantage of economic
opportunities that may arise. These opportunities could consist of
taking actions on the part of producers to avoid potential substantial
decreases in market prices, a situation that may put some farming
activities, or perhaps farmers themselves, in economic jeopardy. The
information could also generate reactions on the demand side by
inventory holders who, when faced with changing prospective price
ratios, may alter the rate at which they store agricultural products
or deplete them on the market. In either case the size, and possibly

the composition of consumers' food basket, may be affected.

Interference with Other Government Programs

Producing and disseminating agricultural information is not the
only way the public sector of the United States affects the
performance of agricultural markets. The U.S. Government intervenes
in the agricultural economy in a number of other ways: price
supports, land set-aside programs, farmer-held-reserve schemes, direct
payments, etc. These federal commodity programs are designed to

augment and stabilize farm prices and incomes. Agricultural markets
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go through periods of adjustments whenever these policy instrument
levels change. They may also adjust when new information regarding
existing and future supplies is made available. Both adjustments take
place simultaneously. 1In order to minimize confounding of economic
impacts .of changes in commodity program levels with the valuation of
publicly generated information on commodity markets, the following
analysis assumes normalized conditions that allow free operation of

agricultural markets.

Interference with Other Sources of Information

A unique source of information will be considered in this study.
While private sources, such as private trading firms, do compete with
the USDA in making information available to the public, it is argued
by some (Just, 1983), that those sources base their predictiomns, at
least partly, on public forecasts. This study, even though
conceptually independent of the source of information, nonetheless
assumes the agricultﬁral economy reacts to predictions emanating from
the public sector only. The extent to which private information
interferes with public information, by either supplementing it or
substituting for it in generating market response, is beyond the scope

of the present work.

Demand and Supply Structure of

the Agricultural Economy

The proposed framework to quantitatively appraise the impacts of
public agricultural information assumes an economy with a large number

of consumers faced with a group of producers of agricultural
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commodities. Consumers are assumed to behave as utility maximizers
subject to budget constraints. Moreover, these consumers are assumed
not to react directly to USDA information regarding potential crop
harvests or prospective commodity pricesl6. Rather, they adjust
their consumption levels as commodity prices change. Producers are
assumed to behave as profit maximizers, but operate in an uncertain
environment regarding the size of future crop harvests and the
effective market demand for those crops. The initial allocation of
resources amoung agricultural products and therefore agricultural
supply, is based on price expectations formed prior to making
production decisions. Demand, on the other hand, is a function of
current prices. The following set of equations 1is assumed to

characterize, the agricultural economy in the absence of disturbances.

e e || T .
A, AEit, Pjt)mt_l, P T‘tJ ( 3.1)

Yie - YEft, P?t)iﬁt_l, PE’ ::; ( 3.2)
Prod, ~— =A, %Y. ( 3.3)
Sit = PrOdit + Iit—l ( 3.4)
I, =1, la,_ P, 1,80, 0) | ( 3.5)
such that:
I 20 whenever (Pit[Qt—l—Pit_l) 2 8C.. ( 3.6)
16

This may be justifiable on the ground that food occupies a
small share in the budget of a typical U.S. consumer.
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Dom. , = D(Pit’Pjt’ Zt) ( 3.7)
EX. =" ,x) ( 3.8)
it it t
D., =Dom, + I, +EX, ( 3.9)
Dip =85, =0 (3.10)
i=l,...,n
j=l,...,n such that j#i
where,
Ait : Aggregate acreage allotted to crop i
Pft : Price of crdp i expected in period t-1 to prevail in
time period t
Tt : Index representing non-price supply shifters, such as
technology.
P?t : Expected prices, of related products to the commodity
under consideration, to prevail in time period t
Pi : Index of prices paid by farmers
Yit Expected yield
Prod]._t Production
Sit Supply
it-1 : Carry in inventories
Iit Carry out inventories
Pit Current price
Pjt ¢ Current prices of related commodities
SC. : Per unit storage cost

1t
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Dom, , : Domestic demand (food or feed)

it Totai aggregate demand
Zt' : Index for non price demand shifters
PEQ ¢ Current world price of commodity i
Xt ¢ Index for shifters of export demand
EXit : Exports
Qt-l : Information set in time period t-1

Subscripts i and t everywhere refer to commodity i and time
period t; respectively and n is the total number of crops considered
in the model. Equations (3.1) to (3.4) describe the generation of
supply, whereas equations (3.5) to (3.10) are fof demand
utilizations.

Examination of the above system reveals the degree to which
multicommodity and dynamic interactions are incorporated in the model.
The multiproduct nature is indicated by virtue of the fact that the
model contains n commodities and demand and supply for each of the n
commodities are function of the own price and prices of related
commodities. The dynamic specification of the model, on the other
hand, is expressed by the extent to which future supply is determined
by current price expectations based on information known to producers
in a previous time period, and the inventory side of the model which
makes supply in a given time period a function of last period's
inventories and the decision to stock additional amounts of the
commodity a function of the difference between future and current

prices.
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Within this framework, consumers, producers and inventory holders
are all assumed to behave rationally; i.e., as profit or utility
maximizers and optimal allocations of their respective choice variables
exist, given the information set available to them at one point in time.
This requires a number of mathematical regularity conditions such as
twice differentiability of the underlying behavioral equations.
Furthermore, these decision makers are assumed risk averse in the sense

that they prefer more information to less information”.

A Conceptual Framework to Analyze Information

Impacts on Agricultural Markets

The economics litérature provides two ways of conceptualizing the
manner in which new information affects individual or market
decisions. The ex-post (after-the-fact) view which addresses the
question of what a given piece of information would have been worth to
a decision maker had he known about it prior to making decisions, but
after plans had been implemented based on imperfect knowledge. The
ex-ante view (before-~the-fact) measures of the value of information
should it come to a decision maker early enough that he may alter some
or all of his future decisions (Antonovitz and Roe).

While ex-post measures may be acceptable and useful in a aumber of
casevs, they are no.t the concern of this study. Instead, the present

17Absolute risk aversion r(W) was defined by Pratt as the

negative ratio of the second and first derivatives of the utility of
wealth function W of an individual, i.e., (W) = - U, (W)/U,(W)
where the subscripts 2 and 1 denote second and first
derivatives,respectively. r(W) is positive for risk aversion
(Anderson et.al. p. 88).
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present analysis seeks to estimate benefits and costs associated with
the release of a particular piece of information while there still is
some possibility for future adjustment by market participants in
response to the information. Hence, ex—-ante measures are more
appropriate for the problem at hand. To help set the groundwork for
the actual measurement of the value of information at the aggregate
level, the following distinction is made between expected, disturbed,

reported and informed states of the world.

Expected state

This state corresponds to the situation where economic agents
make decisions based on the information available to them at one point
in time. That is, all potential market disturbances are inoperative.
Equivalently, the expected state in the model corresponds to the
situation where all future variables are valued at their expected
levels. Aggregate market demand and supply for commodity i in time

period t in this case can be written as:

Demand Dit = D(Pit,Pjt;c) (3.11)
_ e e ]
Supply Sit = Eit’Pjt)th—lﬂ (3.12)

j=l,...,n and j#i
where the superscript e in (3.12) refers to expectation formed for

period t based on the information set & that is, information

t-1’
available in time period t-1. The P's are prices and whenever they do
not carry superscript e, they refer to current, as opposed to

expected, prices. o and Yy are known (estimated) demand and supply

parameter vectors, respectively.
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Disturbed State

This is a situation where it is assumed that some shock has
occurred in the agricultural economic system. The disturbance could be
originating from the demand or the supply side of the economy. Examples
of shocks include unexpected changes in prospective planted acreages,
unfavorable weather conditions which eventually depress yields, or
significant droughts abroad which may increase export demand. For
analysis convenience, the disturbed state represents market clearing
quantities and prices that would occur if a shock takes place but is not
reported. Hence, the full economic impact wpuld occur since decision
makers had no opportunity to adjust decisions based on advanced

information. The demand and supply equations for the disturbed state

are:
Demand : D, =D (Pit’ Pjt; a) + L (3.13)
Supply : s. = s|(p€ P‘?t)[sz Yl + v (3.14)
it it? T3 We-1 2 it ’
j=l,...,n and j#i
where Ui.t and Vit are demand and supply disturbances,

respectively. The initially perceived and disturbed states would be

identical if no shock occurs.

Reported State

The reported state is a description of agricultural markets based
on USDA information. 1If the reports accurately describe and interpret
the shock, the reported state will be identical to the disturbed

state. This, however, may not be always the case. Whenever they are
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different, the discrepancy will indicate the extent of inaccuracy

implied by the report. Let this reported state be described as:

Demand : Dit = D(Pit’ Pjt; o) + Moy (3.15)
Supply : S. = seS , P )@ Y )+ v, (3.16)
’ it it® " jt t-1’ it

In the special case where the report perfectly describes the disturbed

state, U.

would be identical to U.
it i

and v would be identical

t t

to V. . Otherwise, they would be different and the discrepancy will

be a measure of precision (or error) associated with a report. Let

Q. and B. denote the relative differences . - U. /U.
1t 1t 1t 1t 1t

and v, - V. /Vit , respectively.

Informed State

The informed state represents the supply and demand after market
par;icipants have responded to the information éncompassed in the
reported state. Disturbed and informed states would be the same
whenever released infox}‘mation does not generate any response by market
participants. On the production side, the adjustment takes place by
rearranging input use in light with the new relative priée
information. On the demand side, the domestic response to new
information is expressed in terms of a movement along the reported
demand curve. Consider, for instance, information that suggests a
severe drought abroad, possibly affecting corn production in the rest
of the world. Domestically, the information translates in an outward
shift of the aggregate demand for corn. If the information is

accurate and there is complete believability in it by market



46

participants, the response takes place along the demand suggested by
the information. Denote the revised demand and supply parameters as
g* and ’Y*’ respectively. The new demand and supply equations

corresponding to this state can then be written as follows:

Demand : D;, = D(Pit’Pjt; a*) (3.17)

Supply: Sit = SEPeit’Pj:t)mt; Y*:l (3.18)
where, .

g% = ho

Y* = ky

The coefficients h and k indicate the extent of response to the new
information set Qt on demand and supply, respectively. To reflect

the impact of Qt on expected prices, the following is assumed:

.19
Be_1 (3.19)

P, = 5N |o . + (1-0 P |
i=l,...,n

where £ is the weight given to the public forecast when reacting to
it. The expected price that finally enters the supply equations is a
weighted average of the price previously expected and the one based on
the new information. Furthermore, weight g is a pure number that is
between zero and one.

Assuming specific functional forms for aggregate supply and

demand equations, it is possible to determine the impacts of

\Y and V

information 1in a closed form. Let Jcsit, Psit W

it
represent the impact of information on consumers, producers and

society. These value measures are expressed in the following general

form.
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Vog. = V(O‘ic’ s’it, k, h, 250, v, U, V) (3.20)
it

VPS = V(ait’ Bit’ k, h, ¢; 0o, Y s u, V) (3.2].)
it

Vw = V(ozit, Bit’ k, h, 250, v, U, V) (3.22)
it

That 1is, the value of information, from whichever point of view, is a
function of the errors made in estimating demand (ozit) and supply
(Bit)’ the extent of response on the demand (k) and supply (h), and
believability (2). A public agency can have an input on all these
elements, by making information more accurate, more timely and
credible. What the agency cannot do much about, however, are the
intrinsic parameters of demand, ¢ , and supply, y and the disturbances
U and V themselves. Thus, using specific functional forms for demand
and supply of agricultural products, it is possible to find optimal
values for the choice variables which are in this case g.,, Bit:

1t

k, h and ¢ given the parameters g, vy, Uit and Vit' Then

comparative statistics as well as envelope results can be derived.

Value of Information in a Linear

Supply and Demand Framework

Assume the following aggregate demand and supply equations are
representative of a given commodity in some time period. Subscripts 1

and t are dropped, for now, to simplify notation.

Demand : P = a + alQ ; a1<0 (3.23)

Supply: P bo + le H b1>0, O<bo<ao (3.24)
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These equations are assumed to characterize commodities in the
absence of shocks to the economic system and represent the expected or
perceived state. Suppose that both supply and demand are affected by
some exogenous factors in an additive way so that the disturbed state

can be represented as:

Demand: P = a + alQ +u (3.25)

Supply: P bo + le + v (3.26)

where u and v reflect shifts in demand and supply, respectively.
Agencies of the USDA continuously appraise the magnitude of those
changes. If they estimate them with complete accuracy, the disturbed
state. will be reported. Generally there is an error involved. Let

the reported state be represented as:

Demand: P = a + alQ + U (3.27)
Supply: P =Db_ +Db,Q+ V (3.28)
Let & = (M-u)/u and B = (V-v)/v. Parameters ®and Brepresent the

relative magnitude of the errors involved in estimating demand and
supply, respectively. With the information made available, market
participants react by adjusting either production, inventories or
both. If believability in the information and its timeliness were
perfect the market will respond along equations (3.27) and (3.28). To
relax the believability question, it is assumed that supply, in the

informed state, will be a function of a price P, which is a weighted

3

average of equilibrium prices Pl and P2 obtained from the expected

and reported states, respectively. More explicitly,
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P, = (aob1 - albo)/(bl—al) (3.29)

P, = (ao +11)b_1 - al(bo + V) (bl__ al) (3.30)
and

P3 = 2 (ao+u)b1—al(bo+\))‘+(l— )(aobl—albo)/bl-al)

which can be rewritten as:
P,y = [z(blu—alv) + (aobl-albo)]/(bl—al) ‘ (3.31)

If the information reaches producers at a time when most of their

production decisions have been made, can respond little to P To

3°
accommodate timeliness of information, it is assumed that the market
reaction function to the information will be derived from the initial
supply function by modifying its slope parameter b1 using a constant
k greater than or equal to onels. If k=1, the information is timely
and response takes place along the planned supply curve. The higher k
gets the less timely information becomes. On the demand side, it is
assumed that the response does not necessarily take place along
(3.16), since it implies no believability in the information, nor does
it take place along (3.20), because that would imply total
believability. Instead, the adjustment by market, demanders will be

18In fact the modification affects more than one slope

parameter since the more complete form of the supply equation 1is:
9, = d + d.,P + d,P +...+ d P_, where R

P
: . . . . .0’ . n
is" a series of prices of commodities mteracntlng in the mode].l.
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along the initial demand function, but shifted by the quantity g y, to
accommodate the possibility of discounting the information.
Consequently, the demand and supply for the informed state will look

as follows:

Demand: P (ao + L u) + aq (3.32)

Supply: P bo + kblq (3.33)

The concepts of consumer surplus (CS) and producer surplus (PS)
are used to express the welfare impacts of new information on
consumers and producers, respectively. 1In each case, the impact is
defined as the difference between the surplus measures that would be
that would be computed in the informed and reported states. The

following is an illustration of those impacts in their algebraic form.
1. Impact of Information on Consumers:

Reported State

N
[\

, .
cs; =-%a; Q (3.34)

Informed State
cs, =-% a Q2 5
9 34, Q (3.35)

The impact of information on consumers, V is equal to:

cs’

=3 a,(Q, - Q) (3.36)
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Clearly, 1if information generates a greater quantity on the

market of a given commodity, consumers are better off, and vice versa.
2. TImpact of Information on Producers
Reported State

L2
PS. = (aoﬂi-bo—\))Ql +(a1-ﬁb1)Q2 (3.37)

1

Informed State

2
- _ .y
PS (ao + Lu bO)Q2 + (a 2kb1)Q2 (3.38)

2 1

The impact of information on producers, V is equal to

PS’

PS = P82 - PSl

(ao-bo)(Qz—Ql)+ (Zqu-(u—v)Ql

<
|

+a1(Q22—Q12>-%b1(kQ§-Qf) (3.39)

3. Impacts of Information on Consumers and Producers Combined:
Reported State
2
= - - L - 4
W, = (a_+u-b_ -v)Q; +} (a;=b,)Q; (3.40)
Informed State

W, = (ao+gu—bo)Q2+1/2(al—kbl)Q22 (3.41)

The overall impact of information on both groups, producers and

consumers, W can be written as
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Wo=W, - W

(ao-bo)(Qz-Ql)ﬂluQZ—(u-\))Ql

+ 4 (Q5-0)-% b, (KQ,=Q)) (3.42)

Expressions (3.36) , (3.41) and (3.42) are formulations for the
impacts the release of information generates in the market place but
looked at from the point of view of producers, consumers and society
respectively. Furthermore, these impacts are. only for a given
commodity in a single time period. 1In the simulator commodities and
time periods are interconnected. The result of the simulation
process, however, gives equilibrium solutions for each commodity in
every time period. The conceptual framework described so far applies
once the simulation work is carried out and assumes linearity in the
demand and supply equations around the equilibrium price and
quantities solved for. The following is a sketch of comparative
statics results to illustrate how the value of information to
producers, consumers and in total change as changes occur im (a) the
information variables timeliness (k), accuracy (% and B) and
believability (23, and (b) information parameters, which are in this
case the slﬁpe to demand (al), slope of supply (bl) and the

disturbances u and v.
Comparative Statics

To simplify the analysis, the investigation will proceed by
considering typical special cases and then progressively include

additional variables.
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Case 1

This case looks at the situation where there is information about
a <iistl1rbar1ce that affected the demand of a given commodity. It is
assuméd that the information was reported accurately and the
believability in it, by market participants, 1is complete. That is,
o=0, B=0, v=0, and £=1. Under these circumstances, equations (3.36),
(3.41) and (3.42) which express the impact of information on

consumers, producers and in total, respectively, become:

v - - ‘/zal(sz—Qzl) (3.43)

v = (a-b +1(Q-Q) +a. (@)

PS 3,70 Q=) + 2, (Q,-Q

2 2

=% b (kQ, - Q)) (3.44)

W = (ao—b0+u)(Q2—Q1) + (Qz—Ql)
1 2 2 B
-4 bl(kQZ - Ql (3.45)

where
Ql = (ao +u - bo)/(b1 - al)

and

Q, = [b1p+a0—b0]/blk(bl—a1)
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The changes in VCS’ VPS and W are indicated by the following
relationships:
BVCS -2
= . b b k .
PP a;Q," bjutay- 5, /b, ( =a;) (3.46)

This expression is clearly negative. Since Q2 involves the
expression (l1/k), the overall change in the value to consumers is
proportional to the cube 'of its timeliness. Ordinarily k is greater
than one. Timeliness is perfect when k equal 1, hence the value of
information to consumers is maximum, ceteris paribus. As k increases
and goes to infinify, the slope of the reaction function becomes very
steep and the value of information to consumers declines and goes to
zero, for the market equilibrium quantity does not change as a result

of the information.

oV
PS_ _ (b _._)QZ (ag-bytu) 2 (3.47)
1 —_—
ok K
This expression is positive for all values of Q2 greater than
(ao—b0+ )/(kbl—Zal). This ratio is a small number and the
quantities involved are much larger. Hence, the value of information
to producers increases in most cases as timeliness improves.

a
AW (p - L% - (a - Q
% = (bpm 00 - (a-b v — | (3.48)

This relationship is also positive in all reasonable cases of
quantities. This confirms that society benefits from timely

information; everything else held constant.
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Case 2

Consider now the case where information is timely, completely
believable, but possibly involving an error in estimating the shift in
demand. That is, B=0, k=1, v=0 and %=1, but possibly Q#0. 1In this

situation, the following holds:

' - _ 2_02
VCs = /Zal(Q2 Ql) (3.49)
v ~(a -b +u(1+a))(Q,=q,) + (a;=b.) (Q5~Q7) ((3.50
PS o o 2 1 11 2 "1 (3.50)
W ~(a -b ~u(1+a))(Q.-Q,) +k(a,-b,)(Q5-0%) 3.51
= ao o u o QZ Ql 2 1 1’ 2 1 ( . )
where,
Q1 = (ao+u(1+a)—bo)/(b1—al)
and
Q2 = b1 (1+oc)u—bo(b1—a1) /bl(bl_al)
Changes 1in VCS’ VPS‘and W with respect to error 1in

estimating demand were found to be as follows:

aVCS 1 2
—3—a— = '2— alu[bo(bl-al)+ao—bo]/(bl—al)

(3.52)

This expression 1s positive whenever u i1s negative, corresponding
to a inward shift in the demand function, and negative in the opposite
case. This means that, with an outward shift in demand, the value of
information to consumers decreases as the error in estimating that

demand increases and vice versa.
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A%

—se> = ula,~2b1) [by (by=ap)+ag=by 1/ (b-a;) (3.53)
and
oWw _1 - - _ -
e ~pula;=b )b (b -a )+a -b 1/(b -a ) (3.54)

Expressions (3.40) and (3.41) are both negative for a positive u,
meaning an outward shift in demand. This suggests that, the value of

information declines as the error made in estimating demand increases.

Case 3

This case examines the impact of believability on the welfare of
producers and consumers following a market reaction to information.
Hence, it will be assumed that accuracy and timeliness are perfect.

That is, a=0, k=1 but 2=1. If so, the following holds.

-1 2 2
VCS = E'al(QZ Ql) (3.55)
v = (a -b )(Q-0.) + u( Q.-Q.) + (a- +b.)(Q%-Q%) 6
PS a,7,20Q,7Q HCQ,-Q, 1m 2717 Y271 (3.56)
_ - _ - 1. _ 2_ 2 .
W = (a=b )(Q,~Q) + u(2Q,=Q)) + 5(a;~b ) (Q5-Q]) (3.57)
where,
Q, = (a_ +u=-b)/(b -a)

and



57

= [ (a) - b)1/(by - a)

Changes in the three welfare measures as believability £ varies are

derived as follows:

Wes 2
g = ~apelam + bo(b:L - al)]/Z(bl - a;) (3.58)
3V b a -b a.bu
1
a;J'S _ 112[ - 18+ ( bo_ao e + bl_o (3.59)
171 1721 1731
-b
oW 2.5 1 25 %o 3
M2 —L 4 u + 5b (3.60)
3L 2 Z - . .
(bl al) bl al 20

Expressions (3.42), (3.43) and (3.44) are cle:arly positive
whenever u > 0. If u < 0, which corresponds to information that
reveals a downward shift in the demand curve for a commodity, those
signs become unclear. However, this case may not be very likely.
Furthermore, the three expressions suggest that the value of
information changes in a linear fashion with believability as the

latter changes.

Implementation

The first phase in implementing the previous framework is to make
use of a'simulator whose structure follows equations (3.1) through
(3.10). Such a simulator solves for all equilibrium quantities and
prices of the interacting crops in each year. Examples of information
shocks deviations of prospective plantings, June planted acreage
estimates, August production forecasts and November end-of-season

production estimates from respective previous market expectations. In
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each situation a certain level of discrepancy between either acreages
(or production) and the corresponding previously expected plantings
(or production) and the simulator will be run to determine a new path
of prices and quantities if the shock were to occur and would not be
reported. Then, the resulting price information will be integrated in
the model assuming different believability levels. This is the
informed state. Consumer and pfoducer surplus measures will be
computed for every crop and each time period. The difference in
producer surplus between the informed and the reported states is a
proposed measure of the value of information to producers, and
similarly for consumers. Hence, assuming linearity in the aggregate
demand and supply around the simulated equilibrium qualities and
prices for all crops in all time periods considered, the explicit

formulas for the value of information in each case are going to be:

2 2
= L -
Veg = 1 (Q-qp)
V.. = (a-b) (Q,-q) + (a, -1 b)) (0>
PS o o 2 1 1 1 2 1
V. = (a-b) (Q-0) +% (a-b) Q%%
w o o 2 71 11 2 71
where,
VCS Value of information to consumers
VPS Value of information to producers
Vw Value of Information in Total
Q1 Equilibrium quantity of a given crop under the

reported state.
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Q:2 Equilibrium quantity of a given crop under the as ap,

bo’ and bl are defined as in the previous sections.
Chapter Summary

This chapter has presented‘ the overall features of the underlying
demand and supply framework characterizing the commodities to be
studied. Such a framework is the essence of the adopted simulator for
the study. The methodology to value specific cases of information was
introduced next. The methodology was then used in the case of linear
supply aﬁd demand equations to derive explicit formulations for the
value of information to producers, consumers and in total. Finally,
selected comparative statics results were presented. These results
indicated, in most cases, that the value of information is positively

related to improvements in timeliness, accuracy and believability.



CHAPTER IV
RELATED CONCEPTUAL ISSUES

The previous chapter introduced the conceptual framework that is
proposed to measure the welfare impacts generated by the release of
USDA crop reports. Since the emphasis was on developing the model,
insufficient details were provided regarding the precise meaning of
the concepts involved and the controversies surrounding some of them.
This chapter digresses to examine in some detail the issues pertaining
to (a) the measurement of welfare of consumers and producers, (b)
supply response or reaction function, (¢) information quality, (d)
demand for storage and finally and (e) the Gauss-Siedel technique used

for solving simultaneous relationships in the simulation model.
Welfare Measurement

Consumer and producer surplus measures, almost since their
introduction to the economics literature by Dupuit and Marshall,
respectively, have been used extensively in empirical work related to
the measurement of social Welfare (Waugh, Husak, Johnson, Peterson,
Griliches, Turnovsky). For a long time too, however, concern has been
expressed by a number of economists regarding the validity of these
concepts and their relevance in accurately measuring society's

welfare. The upshot of the debate is that consumer surplus is a

60
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controversial concept. Producer surplus, on the contrary, has been
adopted with no major criticism, with the only exception that it may

have been improperly labelled to begin with.

Consumer surplus

Three issues related to consumer surplus are discussed in this
section. First, the constant-marginal-utility of income controversy
is presented. The so-called path dependency problem is examined next.
The consumer surplus discussion concludes with some guidelines
regarding a proper interpretation of the concept in empirical work.
The interpretive remarks will also be extended to the case of
commodities which are consumed only indirectly by humans. A case in
-point is the feed grains sector which, for the most part, provides an
output that reaches consumers not as grain but in the form of

livestock products.

Marginal Utility of Income. The early theoretical formulations

of consumer surplus implied that the concept would be rigorously
justified if marginal utility of income was constant with respect to all
its arguments (Dixit and Weller). Samuelson pointed out the ambiguity
implied by such a condition, since marginal utility of income is a
function of prices and income, and cannot consistently be counstant with
respect to all those variables. He further showed that requiring
independence between marginal utility of income and prices is equivalent
to assuming that consumer preferences are homothetic. Mathematically, a
homothetic function is any function U(x) such that U(x) = f£(g(x)), where

g(x) is any linear homogeneous function. Practically,
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homotheticity implies that a given proportionate increase in money
income will lead to the same gain in utility no matter what level of
utility the consumer starts at (Silberberg, p. 239). This property
has generated harsh and continuous criticism of the consumer surplus
concept by a number of economists. Samuelson, in his Foundations of
Economic Analysis (p. 195), states that, in view of the constancy of
marginal utility of income, "The subject, is of historical and
doctrinal interest, with a limited amount of appeal as a purely
mathematical puzzle'". More recently Just et al. showed there is no
two-way relationship between consumer surplus and the constancy idea.
According to them, the constancy of marginal utility of income
guarantees uniqueness of consumer surplus, but not vice versa. They
go on to argue that a necessary and sufficient condition for the
surplus concept to be a theoretically valid measure of welfare change
is for income effects (elasticities) of all goods, for which prices
change, to be zero. Making such an assumption may satisfy some
theoretical requirements of consumer surplus, but does not make it any

closer to reality.

Path dependency. Typically, consumer surplus is defined in terms

of ordinary demand functions formulated by consumers. The mathematical

derivation of such demand functions is obtained by considering an

individual whose objective is to maximize the utility function U(.) he

derives from consuming quantities Qpoceesdy subject to a budget

constraint M. The Lagrangian expression L for such a situation can be

stated as follows:

n
- (4.1)
L = U(ql,...,qn) + MM i=21 Piqi)
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where P is the price of good q.l,z is the summation sign and A is
the Lagrangian multiplier. Maximizing (4.1) requires the first order

conditions are satisfied. That 1is,

g, - ¥, =03 i=1,...,0 (4.2)
1 1 ’
T = 0
3u . . .. 19 ..
where Ui = vl [f the second order conditions are satisfied
qi

equations (4.2) and (4.3) can be solved, implicitly, to yield

qi = q? (P],..., Pn,M) ; 1=l,...,n (4.4)

the superscript m denotes optimal (equilibrium) values. Equations

(4.4) are the ordinary or money-held constant demand functioms. With
0

a price change of commodity i from Pi to Pi the associated

consumer surplus can be written as

P, | :
i .
CS =/ q. dP. (4.5)
0 i i

The integral in equation (4.5) is not an ordinary one but is called a
line integral. 1Its evaluation yields different results depending upon
which path prices take when they change, even though the beginning
and ending points are the same for all possible paths. That is,
different paths taken by a given price change translate into different

19 Requiring that the Jacobian associated with equations (4.2)

and (4.3) does not vanish, as well as some other mathematical regularity
conditions.
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changes in consumer surplus. Thus, changes in consumer surplus may
not reflect exact changes in welfare. The possible nonuniqueness of
consumer surplus changes led Silberberg (1972) and others to question
its usefulness as a measure of welfare change. To illustrate the
importance of this point, the following example, depicting an economy
in ;Jhich the prices of two commodities are changed, is presented.
Consider the Figure 4.1 below where the prices of commodities
9, and a, change from Pg and Pg to Pll‘ and P; s

respectively. “Assume there are only two possible paths of adjustment

as depicted in panel a. Along path L,, the price of 4 is first

1’

. 0 1 . .
changed from P. to P generating a gain of area u under the

1 1’
R 0 .
initial demand curve Dl(PZ) in panel b. In the process, the
demand curve for q, shifts from DZ(P?) to DZ(P]I') in panel c;
thus an additional gain of area x + y results in subsequently moving
th i f from PO t Pl
e price of g, from P, to P,.

Alternatively, if path L, is followed, a gain of area x is

2
first generated in the q, market; then a gain of area u + v is
obtained in the 9y market. The resulting measures of welfare

change associated with paths L, and L,, areas u + x + y and u + v

1 2°

+ X, respectively, need not be equal. If more paths were considered,

the outcome would be different in each case. This is the essence of
the problem known as path dependency.

In an attempt to resolve this issue, Hicks proposed to measure

welfare of consumers by means of compensating variation (CV) or

equivalent variation (EV). Both CV and EV require knowledge of

compensated (Hicksian) demand as opposed to ordinary (Marshallian)

demand. The former is derived through minimization of the cost of a
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bundle of commodities consumed qpseesdy subject to maintaining a
given level of utility. By analogy to equation (4.1), a Lagrangian

expression can be set up.

19 F e ¥ ann + U (U - U(ql""’qn)) (4.5)

minimizing G with respect to q; and U (Lagrange multiplier) yields

P. - pU, =0 , i=1,...,n (4.6)
1 1

U - U(ql,...,qn) =0 (4.7)
With the second order conditions corresponding to (4.6) and (4.7)
satisfied it is possible to derive the compensated demand curves in

the following implicit form:

— u s
q; =4q; (PyyeeesP U , i=l,...,n (4.8)

where the superscript u also denotes optimality condirtions but
optimality here is associated with a given level of utility as opposed
to a level of income.

Compensating variation is defined to be the amount of

compensation that will leave a consumer in his initial welfare

following a price change if he is free to buy any quantity of the
commodity at a new price. Equivalent variation, on the other hand,

is also an amount of compensation that will leave a consumer, not

in his initial, but his subsequent welfare position without a change

in price if he is free to buy any quantity at the old price (Hicks).

In terms of equation (4.8), CV and EV ‘can be written as

Pl

1
eV = / & ,..., P ,U00 4ap, (4.9)
0 11 n 1

P,
i
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1
P,
1u 1
EV = (P.,...,P ,U dp. 4,10
ql( 1 st ) i ) ( )
0
P,
1

where the movement from P? to Pli indicates the magnitude of price
change of commodity i and the superscripts 0 and 1 on the compensated
demand function refer to the demand functions corresponding to the
utility levels associated with the initial and final price levels,
respectively. It is shown (Dodgson) that CV and EV are exact measures
of welfare change since they are path-independent and hence unique for
any given multiple price change. Moreover, Willig (1976) shows that
the ordinary consumer surplus is always bounded by the equivalent
variation and the compensating variation associated with a price
change. Figure 4.2 below provides a graphical illustration of the
three welfare measures in question.

In terms of Figure 4.2, the equivalent variation, compensating

variation and consumer surplus associated with a price decrease from

P10 to E’l1 can be expressed as
0 4
CV = P AEP (4.11)
0 _1
CS = Pl PlAD (4.12)
EV = POBDPl (4.13)
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Price
0
Pl
1
P
1
Quantity
where,
Dm : ordinary(Marshallian) demand curve
Dg compensated demand curve corresponding to the level of

consumer utility prior to a price change, and

1
u

D compensated demand curves corresponding to the level of

consumer utility following a price change.

Figure 4.2: Illustration of consumer surplus, compensating variation
and Equivalent Variation.
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Clearly from the above, but also proven by Willig (1976),
cv < ¢s < EV ' (4.14)

or equivalently for a price increase

EV < s < cv20

From an empirical welfare measurement point of view, one is faced
with a dilemma. On one hand, both EV and CV are mathematically exact
measures of welfare change but their measurement requires knowledge of
the underlying Hicksian demand functions which are unobservable. On
the other hand, the measurement. of consumer surplus, which, it is
true, is an approximate measure bf welfare change, requires only
knowledge of ordinary demand functions which are, in principle,
estimable using observable data. The issue, at the theoretical level
has not been resolved yet. Vartia seems to have developed an
algorithm that permits the derivation of equivalent variation based
only on knowledge of ordinary demand functions. But even if his
algorithm proves usable, there still remains the question of which
utility level one should use in practice since CV and EV are defined
in terms of initial and final utility levels, respectively. That
still needs to be resol>ved.

McKenzie introduced another concept of welfare change and
attempted to show its superiority over CS, EV and CV. The concept
involves taking a Taylor series expansion of the équivalent variation
function. The series would include more and more terms until the
additional members become small enough that they do not significantly
affect the value of the function any more. At such time, no more

20 . . . . .
EV for a price increase is identical, in absolute value, to CV

for a price decline and vice versa.
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terms will be added to the series. Willig (1979) showed that
McKenzie's procedure involves serious errors. Futhermore, using this
procedure requires knowledge of the equivalent variation which is not,
in general, available anyway.

In an earlier article, Willig (1976) proposed a basis for using
consumer surplus in applied welfare measurement. He argued that
whenever consumer's income elasticity of demand is low, which is the
case of agricultural products in the U.S. (Tweeten, 1979, p. 337), and
the area under the demand curve between the old and the new priceg is
within five percent of income, which is likely in most applicationms,
consumer surplus provides a reasonable approximation of compensating
variation which he contends is an exact, but nonobservable measure of
welfare change. Moreover, Willig (1973) goes as far as recommending
that if a researcher is concerned with reducing errors of
approximation, probably more would be gained by improving the data
base and choosing proper functional forms or estimation techniques
than in worrying about how close to a mathematically exact welfare
measure consumer surplus is. Hence, to use his words 'cost-benefit
welfare analyses can be performed rigorously and unapologetically by

means of consumer surplus'.

Interpretation of Consumer Surplus Change. As a general rule,

and in view of the problems mentioned above, Silberberg (1978, p. 361)

" be understood when

proposes that the expression '"gains from trade
referring to changes in consumer surplus. He, in particular, makes

the point that the fact that there is no unique evaluation of this

gain (or loss) should not constitute a denial that such gains (or
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losses) exist. However, arguing that consumer surplus is an
acceptable approximation of, say, compensating variation as Willig did
may not be fruitful. Doing so, according to him, implies attempting
to.approximate behavior that may not be definable or meas.urable.

This study uses the ideas of both Willig and Silberberg. First,
in the measurement of the impact of information on consumers the
consumer surplus éoncept is adopted. Second, to follow the idea of
Silberberg, the results to be presented in the subsequent chapters,
may not represent "true'" changes in the welfare function of consumers,
which he argues may not exist. Rather, they are to be interpreted as
possible gains or losses associated with trading a given piece of
information, i.e., when adopting it and/or reacting to it.

Another point of interpretation, in applied work, concerns cases
in which the commodity being studied is not consumed directly. Corn
is such an example. For that matter, all feed crops included in the
simulator: corn, barley, oats and grain sorghum fall in this category.
Explicit demand elasticities for those crops are available.
Therefore, computation of consumer surplus impacts are possible. Do
all of those impacts represent changes in final consumers 'surplus?
Just and Hueth showed that the area behind a general equilibrium
demand curve in an intermediate market does not measure benefits to
buyers in that market alone, but rather measures the sum of rents to
producers sélling in all higher markets plus final consumer surplus.
Furthermore, they demonstrate that when a market price is altered, as
is the case when there is reaction to information, total change in

sector welfare is given by the producer and consumer surplus change
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ey . 1 .
measured from the general equlllbrlum2 supply and demand functions
of the altered market. Collins and Ray generalized this result to the

multi-factor and multi-product case.

Producer Surplus

Producer surplus is usually defined as the area delimited by a
supply curve, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>