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THE RELATION BETWEEN FUTURES PRICE MOVEMENTS AND USDA REPORTS
Paul L. Fackler

Introduction

The economic analysis of the information processing function
of markets has received much attention in the theoretical
literature in recent years. While providing interesting insights,
_this analysis has had few empirical applications, particularly in
'égricultural markets. DOne reason for this is the difficulty in
kreconciling the abstract notion of information as a signal with
the data, reports and market analyses that real agents use. This
difficulty has led many researchers to conduct studies which lack
an explicit model of the role of information in determining
market behavior. However, this lack has made the results of such
studies difficult to interpret and evaluate.

In this paper I shall address the issue of the relationship
between USDA crop production reports and futures price behavior
in the corn and soybean markets. The nature of this relationship
is important in evaluating both the efficiency of the markets in
‘utilizing information and in assessing the value of the
information contained in the reports. The efficiency issue has

two parts. The first is whether the market price accurately
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incorporates all available information, in the sense that,
following an initial price adjustment, the use of a specific
piece of information will not enhance profits (or utility). The
second issue concerns the speed with which that initial price
adjustment occurs. Addressing the question of the value of crop
reports raises welfare issues that will not be addressed in this
paper, but also requires a careful examination of the way in
which those reports are used by market participants.

A common method used to address these issues has been to
examine price behavior before and after the release of a set of
reports. This price data, together with the data contained in the
reports themselves, is used to test various hypotheses and/or to
quantify the relationship between the two variables. Examples of
such studies in agricultural commodity markets are Gorman,
Pearson and Houck, Miller, and Koontz et al. Of these, the first
two examine grain markets, while the latter two the hog market.

In what follows these studies will be reviewed, with
particular attention paid to their characterization of market
response to information. Then an explicit model of market
reaction to reports will be developed. This will be followed by
an empirical examination of the corn and soybean futures markets

and then by a section summarizing the results.




——

the traders- EeXpectationg are
Wrong. The basic hynothesis is that Price and

This hypothesis is echoed in Gorman, who Constructs the following

Progresses ang rainfall becomes lighter than

does "4 Considerably Poorer jop in_anticipating changes in the

€orn harvegtn (Pp. 34), 1n Miller it jg stated that "a futures

Price Change OPposite in direction from the change in Production
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estimates between the new and the immediately preceding reports

would be expected with the release of the new report" in the

event that the report contains "surprises"(p. &8). Finally, in

Koontz et al. this hypothesis provides the rationale for

classifying reports as bullish, bearish or neutral, and for the

conclusion that "CfJailure to find a slope in the price change

series for bullish (bearish) reports would indicate the markets

to have already incorporated the information" (p. S).

In both studies of the hog market evidence was found to

support the hypothesized inverse relationship. In the grains the

evidence was mixed, with a strong relationship existing in corn,

a somewhat weaker one in wheat, and no significant relationship

in soybeans.

While all four studies share this hypothesis, a few other

issues were also investigated. Pearson and Houck contains a

second hypothesis concerning the size of price fluctuations. They

state:
[Olne can visualize a market filled with
uncertainty in the days before a report is
released....In this decision-making environment,
the potential for price fluctuation is very
great. However, after the report is released,
uncertainty is reduced. Traders once again have
& common point of reference in the quantity
figures supplied by the report, so the range of
expectations concerning the true location of the
supply curve is narrowed....The price level may
g0 up or down after distribution of the report,
but it seems plausible to suppose that the
degree of price flucuation might be lessened for
several days afterward. (p.&)

Interestingly, this is the only discussion in any of the four

Papers on the size, as Opposed to the sign of price movements.



speed with which prices adjust to information in the reports,
Koontz et al. state that "serial dependence on Price changes
around the release date of the reports would be expected i a

report is a surprise and therefore contains new information., A

(p. &8), and claimed his results provided evidence that such

constraints do in fact exist,

In this section I will argue that the Conclusions drawn in

of the report, Unfortunately, even if we assume that all traders
believe that the report is Correct, we cannot observe their

bEIiEfS Prior to the report. The only information we have about




what these expectations were is what is contained in the price
record.

In order to utilize this record it is important to recognize
that a report can influence traders’' expectations in a number of
possible ways, depending on what information was available prior
to the release of a report and how this information had been
used. This paper will concentrate on two such possibilities. The
first is that the report contains new information that was not
pPreviously available, while the second is that traders make
mistakes in their analysis of Previously available information,
which are corrected by the release of the report. Both of these
possibilities will be explicitly modeled in order to derive
hypotheses about the way in which readily observable variables,
i.e., prices and production estimates, are related.

The model developed here will represent information as
signals which traders observe and which influence their
subjective expectations about price movements. A kind of
efficiency in the market will be assumed, namely that an
equilibrium price is established each day. However, the model
will allow traders to make systematic mistakes in interpreting
the impact on production of the information they receive between
the release of Crop reports.

Specifically, in this model the market is composed of
identical traders, all with access to the same information set.

We will define

o In(priceypricebg and

' ln(EJproductionJ/Ehﬁproductionl).
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The time subscipts denote a single trading day, and expectations
are subjective. Capital letters will Correspond to the Cumulative
sum of a variable over the period beginning two days after the
last report was released. For example, if a report is released on
July 10 and t refers to July 25, then Pe will be the log of the

ratio of the July 25th Price to the July 11th price.

asS occurring in two stages. In the first, traders revise r,,
vhile in the second they adjust price according to the rule

Pe = Ar, + e,

ffect on price of the non-production related signal, while A<O
ind can be interpreted as a kind of price flexibility.

The information traders receive about Production will take
the form of two Zero mean, serially uncorrelated signals, U, and
= The first of these is received daily while the second is
ontained in the pProduction report and is independent o+ U, This
‘ignal may be interpreted as the news contained in the report. We
ill assume that, on the day following the release of a report,
raders "’ pProduction expectations Coincide with those of the
eport. Thus if ¢ represents such a day then U, is identically
ero, while on any other day Ve 1s identically zero, and u, has
ome positive, constant variance. The cumulative variable, U,, is
efined as above, we will assume that the signals are defined so

hat Rgﬂh+v, if ¢ represents a day Following a report release.
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