


ABSTRACT

EXPECTED PRICES FOR U,S.
AGRICULTURAL COMMODITIES, 1917-62

by Milburn L, Lerohl

There are two general objectives of this study,
They are, first, to calculate series of expected prices
for several horizons for each of thirteen agricultural
commodities, for use individually and for aggregation into
indices of prices expected by farmers, The second is to
make a preliminary evaluation of these expected prices and
indices, The series and indices of expected prices are
designed to be estimates of the prices actually anticipated
by reasonably well-informed farmers,

The method used is a two-stage process, First, a
regression equation is fitted, providing mechanical esti-
mates of expected price as a function of actual prices in
previous years, Second, the mechanical estimates are
ad justed to ensure that they are consistent with outlook
information, The result is a series of ex ante expected
prices which rely heavily on and are compatible with the
available outlook data.

The thirteen commodities for which series of expect-
ed prices are presented are apples, beef, chicken meat, corn,
cotton, eggs, hogs, manufactured milk, oranges, potatoes,
soybeans, tobacco and wheat, Three expected price series
are presented for each commodity; expectations fdar one year,

five years and ten years into the future, The information
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from the thirteen commodity indices for each horizon is
incorporated into three aggregate indices of expected
price, representing the price expected for agricultural
output for the following year, the following five years
and the following ten years,

Several means of evaluating the expected prices are
employed., The first of these involves comparison of the
expected prices of this study with those developed by
U.S.D.A, personnel for Glenn L, Johnson's study for the
Committee on Economic Development, The Johnson series and
those of this study are compared for a post-war  period
(the Johnson series are not available prior to 1946) for
several commodities, and for both the one-year and five-
year expected price series, Their similarity supports the
hypothesis that, despite the difficulty of recording expec-
ted prices, different investigators are capable of arriving
at similar conclusions regarding the direction of shifts of
expected price relative to actual price,

An evaluation of the ten-year expected prices is
conducted by comparing changes in each of three expected
price series with changes in farm real estate values per
acre, The evidence suggests that the expected prices of
this study are more closely related to changes in farmers!
price expectations (as measured by changes in farm real
estate values per acre) than are either current-year

expected prices or mechanically derived expected prices,
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Further evidence suggests that the expected prices of this
study are also superior to the other two models when an
attempt is made to remove the influences of general infla-
tion or deflation,

Letters were sent to thirty prominent agricultural
economists to determine their beliefs regarding the rela-
tive position of actual versus expected price for several
commodities, several time horizons and for the aggregate
indices, However, the data from several respondents, in-
cluding all data relating to the one-year expectations,
were found to be somewhat unsatisfactory because of mecha-
nical expectation models employed by these respondents,
These data were not used, Nevertheless, the data employed
indicate substantial agreement between the relative position
indicated in the returned questionnaires and that indicated
in this study with respect to longer-term expected prices,

An important way of testing expected price series
is by their incorporation as exogenous variables in econo-
metric models, Several such studies by fellow graduate
students are underway, and one is complete, MicHel Petit
used earlier versions of several of these expected price
series in his study of the feed-grain livestock economy,
Petit was reasonably satisfied with the performance of the

expected price series in his models,
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CHAPTER 1
INTRODUCTION

This study is one of several which have been and
currently are being carried out under the auspices of a
grant from Resources for the Future, Inc, The overall
objective is to evaluate certain U,S, agricultural policies
and programs, 1917-1962, The larger study is particularly
concerned with the impact of government policy on resource
flows into and out of agriculture, Product price expecta-
tions are important ingredients of expected marginal value
products for resources, Various of the contributing
studies use expected marginal value products in studying
the allocative impacts of government pplicies and programs,
1917 to 1962,

Accordingly, this study reports on a project in
which the ex ante price anticipations of farmers are esti-
mated, Expected price estimates are developed and presented
for thirteen agricultural commodities important in the U.,S,
For each commodity, three series of expected prices are
included, indicating, for each year 1917-62, the average
price anticipated for that year, the average price antici-
pated for that and the following four years and the average
price anticipated for that and the following nine years,
The commodity expected prices are combined into three indi-
ces, reflecting the price levels anticipated for aggregate

agricultural output for each of these three periods into

the future,
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The method selected for determining these expected
prices involves fitting regression equations to provide
mechanical estimates of expected price as a function of
actual prices in previous years, The mechanical estimates
are then examined to see if they are consistent with out-
look information, and modified where necessary to reflect
such information,

The reasons for presenting these expected prices,
and for using a method such as the above, are several,
First, it is argued that expected price is the relevant
price variable in farm planning, and that valid estimates
are needed for use in empirical studies, Second, it is
argued that expected price is not likely to be a simple
function of present and/or past prices, although information
about the present and past is likely to be one of the in-
fluences on expected price, Third, it is argued that use-
ful and interpersonally comparable estimates of the prices
expected by farmers can be obtained, and that these esti-
mates must give considerable weight to outlook information
and other data relevant to farmers!' anticipations of the
future,

Several tests of these expected price series are
reported, the objective being a preliminary evaluation of
whether or not these expected prices and indices are accurate
reflections of the anticipations held by farmers, The
series presented are not, however, to be interpreted as a

test of the accuracy of prediction of the expectation model
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used, The expected prices are designed to represent the
prices actually anticipated by reasonably well-informed
farmers, The only relevant test lies, therefore, in
ascertaining whether the expected prices presented here

are in fact similar to the ex ante beliefs of farmers

regarding product prices,



CHAPTER 2
PRICE EXPECTATIONS AND ECONOMICS
Expectations have long been recognized by economists,
The strategic position of price expectations has drawn the
attention of such eminent individuals as Marshall, Keynes

and Hicks:

The immediate effect of the expectation of a high
price is to cause people to bring into active work all
their : appliances of production, and to work them full
time "and perthaps overtime ,,., . The immediate effect
of the expectation of a low price is to throw many
appliances for production out of work ... ,l/

All production is for the purpose of ultimately
satisfying a consumer, Time usually elapses, however
- and sometimes much time - between the incurring of
the costs by the producers ,,, and the purchase of
the output by the ultimate consumer, Meanwhile the
entrepreneur .., has to form the best expectations he
can as to what the consumets will be prepared to pay
when he is ready to supply them (directly or indirectly)
after the elapse of what may be a lengthy period; and
he has no choice but to be guided by these expectations,
if he }s to produce at all by processes which occupy
time;Z

It is only in the stationary state that actual
prices do not need to be distinguished from expected
prices ,,., . Further ,,., the actual state of any
economy is in fact never stationary ... .3/

As these examples illustrate, the importance of

price expectations is that of a variable in business

1/ Alfred Marshalli Principles of Economics (8th ed.;
_aﬁT'TVZgT_'E

London: Macmil , P. JLL, This is p, 374 in
the earlier type setting of the 8th edition,

g/ J. M. Keynes, The General Theory of Employment, Interest
and Money (London: Macmillan, ¥§33), p. 46,

2/ J. R, Hicks, Value and Capital (2nd ed,; Oxford:
Clarendon Press, 1946), p, 119,
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planning, But when markets are in static equilibrium, the
optimum plan can justifiably be phrased in terms of a pro-
duction function and of given prices (or, in imperfect
competition, schedules of prices) for inputs and outputs,
It is only when change over time is permitted that expecta-
tions become important,

Single-Valued Expectations and Business Plans

A single-valued expectation occurs when the entre-
preneur has no doubt of the accuracy of his prediction,
This does not imply that the expectation is in fact an

accurate one, only that the expectation is subjectively

certain, The relevant business plan is conventionally
considered to be the one which maximizes the present value
of the expected net receipts, '"Given the entrepreneur's
anticipations, his optimum plan is that which offers the
maximum present discounted value (as of the date of plan-
ning ,..) of anticipated net receipts .,. ."l/ As Hart
points out, however, this need not imply that the operations
of the firm are in equilibrium in the sense that a constant
rate of flow of output is planned.g/

Because the single-value expectation is héld with
subjective certainty, the problem of alternative bases for
choike may not enter, Jensen and Halter note that, in the

case of perfect knowledge, bases for choice which do not

l/ A, G, Hart, "Anticipations, Business Planning and the
Cycle'" Quarterly Journal of Economics, Vol, 51 (1936-
37), p. 278,

2/ Ibid., p. 279.
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involve the maximization of the discounted value of expected
net returns have no advantage over such maximization,l/
Nevertheless, the entrepreneur formulates expectations with
respect to several variables, price being only one of these,
When the anticipations for any of these variables are other
than single-valued, the possiﬂﬁlity of employing strategies
other than the maximization of the discounted value of
expected net returns must be considered.g/

In the received static theory,3/ the equilibrium
of the firm can be stated in terms of marginal equivalences,
Subject to certain non-marginal conditions, the equilibrium
with single-valued expectations occurs when the "discounted
marginal-cost-of-input equals discounted marginal-revenue-
of -input equals marginal productivity multiplied by dis-
counted marginal-revenue-of ~output,."4/

Uncertainty and Business Plans

As with single-valued expectations, the optimum
business plan may be obtained by equating the marginal dis-
counted present value of receipts and costs, The develop-

ment of the plan is more complex, however, since the

37 Harald Jensen and Albert Halter, '"Making of Decisions,"
in Glenn L, Johnson, et al,, A Study of Managerial Pro-
cesses of Midwestern Farmers (Ames: JIowa State
University Press, 1961), p, 124,

§/~For a summary of appropriate bases for choice other than
the maximization of discounted expected net receipts,
see ibid,, pp. 124-125,

3/ Por example, Hicks, op. cit,, Chapter 6,
ﬁ/ Hart, op, cit,, p, 280,
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entrepreneur now considers that a range of future prices
is possible, For example, he may, as some empirical evi-
dence suggests, have a concept of a most likely price, and
also of the possible range above and below this value
through which actual price may vary, Some authors, géing
back to Irving Fisher in 1906,1/ have attempted to deal
with problems such as price expectations by using a pro-
bability distribution, Thus, an entrepreneur may
anticipate that there is a 50 per cent chance of a price
of X dollars, a 20 per cent chance of a price of Y dollars,
and a 30 per cent chance of a price of Z dollars, Boulding
suggests, with reservations, that '"as a first approxima-
tion"z/ the expected value of this distribution may be
calculated, and used as a certainty equivalent.ﬁ/

Although the use of a certainty equivalent may be
of value in certain theoretical or emprical problems,
nevertheless the concept of a known probability distribution
of future prices is not cogent, This is so because such a
probability distribution cannot be said to represent price
uncertainty, Hart's definition of risk, which is consis-

tent with Knight's, is relevant, He defines risk as ''the

1/ Cited by Kenneth E, Boulding, "The Theory of the Firm
in the Last Ten Years," American Economic Review, Vol,
32 (December 1942), p, 794,

2/ Ibid,

2/ A certainty equivalent, for the purpose at hand, is a
value of a variable which, though its occurremne is
considered as less than certain, is treated in the
analysis as likely to occur with probability one,
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holding of anticipgtions about the future which are not
tsingle valued' but consfitute a probability distribution
having known parameters."_/ A probability distribution of
prices, having known parameters, is thus a risk and not an
uncertainty, "It is the position of this paper that 'risk!
has comparatively little importance in economic analysis
cee ."2/ If the difficulty which the entrepreneur must
surmount is only that of known probabilities of different
prices, then an insurance scheme can solve this problem
of price risk.i/

The uncertainty of price is not, however, the only
problem introduced by relaxing the assumption of single-
valued expectations, The way in which the individual views
uncertainty is also an influence on the business plan,

Risk averters react to uncertainty in a way different from
that of risk preferrers,

But there are still further sources of uncertainty
for the business plan, Uncertainty may also arise with

respect to output response, new technology, the actions

l/ "Risk, Uncertainty and the Unprofitability of Compound-
ing Probabilities," in William Fellner and Bernard F,
Haley (eds,), Readings in the Theory of Income Distribu-
tion (Philadelphia: Blakiston, 1951), p., 547,

2/ 1bid,, pp. 547-548,

2/ See Prank H, Knight, Risk, Uncertainty and Profit (New
York: Kelley and Millman, 19357), pp. 231-232,

""As we have repeatedly pointed out, an uncertainty
which can by any method be reduced to an objective,
quantitatively determinate probability, can be reduced
to complete certainty by grouping cases,™
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and attitudes of people, institutions or input prices.l/
Neither these uncertainties, nor the relationships among
the various kinds of uncertainty in the plan are easily
susceptible of handling.g/ Nevertheless, Hicks recommends,
at least implicitly, the use of single-valued expectations,
"Thus, we shall formally assume that people expect parti-
cular definite prices, that they have certain price expec-
tations ,,. . By the device of definite expectations, we
are enabled to use the same analysis as we used in statics
to set out the equilibrium ,,, .2/

The foregoing paragraphs illustrate that a certainty
equivalent has merit as a useful abstryiion, There are
other circumstances in which the use of single-valued

expectations need no apology:

1/ Earl J, Partenheimer and Robert D, Bell, "Managerial
Behavior of Farmers in Formulating Expectations of
Puture Events,'" in Glenn L. Johnson et al, (eds,),

A Study of Managerial Processes of MIdwestern Farmers
(Ames: Iowa State University Press, 1961), p, 86,

Hicks, op, cit,, p. 126,

Ibid,, pp. 126-127,
scar Lange, Price Flexibility and Employment (San
Antonio: Principia Press, 1945), pp, 31-32, states:

SN

"Thus we can substitute for the most probable
prices actually expected with uncertainty equivalent
prices expected with certainty, Let us call them the
effective expected prices, This is the most probable
price minus the risk premium ,,, . By means of this
device, uncertain price expectations can be reduced to
certain ones,"

Lange rejects the case of risk preference, believing it
to be unusual, If the possibility is included, however,
Lange and Hicks hold very similar views on the useful-
ness of a single-valued expectation,
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An entrepreneur who expected no information that
would enable him to improve his estimates between tg,
the time of plannming, and a later date ti, assuming
him to have no aversion to risk and no particular
liking for it, would find it his best policy to lay
out his plans as if his expectation-schedules of price
were single-valued expectations, Similarly, an entre-
preneur who was obliged to make all his decisions as
to volume of operations in the present would be unable
to use fuller information as it came in, and would
have to act on what was available,l/

States of Knowledge

Knight's discussion of certainty, risk and uncer-
tainty implies a sharp distinction among these three states
of knowledge., For example, Knight states: "It will appear
that a measureable uncertainty, or ‘*risk' proper ,.. is so
far different from an unmeasureable one that it is not in
effect an uncertainty at a11."§/

The consistency between Krnight's and Hart's defini-
tions of risk has been mentioned, But Hart goes on to
argue that there may not be a clear difference between risk
and uncertainty, Uncertainty may, he says, be interpreted
as a probability distribution of probability distributions;
for example, there may be probability distributions of
price, and "likelihoods'" of these distributions occurring.i/

The probabilities and likelihoods could be integrated or

summed, converting the uncertainty torisk, Hart asserts,

1/ Hart, "Anticipations, Business Planning and the Cycle&'

op., cit,, p. 286,

2/ Knight, op. cit,, p. 20,

3/ Hart, "Risk, Uncertainty and the Unprofitability of
Compounding Probabilities," op, cit,, p. 549,
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however, that such a summation conceals relevant information
because it neglects '*two economic considerations: (a) the
anticipation of a change in anticipations and (b) the
possibility of deferring decisions."l/ Thus, the division
of subjective uncertainty into only two categories, risk
and uncertainty, oversimplifies because it rejects the
possibility that it might '"be worth spending additional
time learning and acquiring more information before making
a decision."g/

As a result of studies conducted at Kentucky with
L. A, Bradford and, on other occasions, C, B, Haver, Glenn
L. Johnson has defined five states of knowledge, As a
result of work by the Interstate Managerial Survey (IMS),
the number of knowledge situations has been expanded to
six, These six states of knowledge are subjective certainty
and five subjectively uncertain categories; risk action,
voluntary learning, involuntary learning, inaction and

forced action.é/ Risk action corresponds to the situation

1/ Ibid,, p. 550,

g/ Glenn L, Johnson and Curtis F, Lard, "Knowledge Situations,"
in Glenn L, Johnson, et al, (eds,), A Study of Managerial
Processes of Midwestern Farmers (AmesS: lowa State
University Press, 1961), p, 43,

2/ Diagrammatic illustrations of risk action, learning, in-
action and forced action are presented in Curtis F, Lard,
An Evaluation of the Interstate Managerial Study Clas-
sification of Knowledge Situations (Unpublished M.S,
thesis, Michigan State University, 1959), pp. 27-28,

An additional knowledge situation, forced inaction, is
suggested by Alan R, Bird and Curtis F, Lard, "Toward
Effective Integration of Knowledge Situations in a

Theory of Managerial Behavior," Journal of Farm Economics,
Vol, 43 (February, 1961), pp, 137-12T,
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im sequential analysis- where the specifications for a
choice are fulfilled, and the cost of added knowledge is
equal to its value, Voluntary learning is a situation in
which the specifications for a decision have not yet been
achieved, but the entrepreneur is attempting to achieve
these specifications, since the cost of added information
is less than its value, Involuntary learning, the new
category added by the IMS, is one in which the cost of
added information exceeds its value, but some outside
force requires that the learning process continue, The
inaction state exists when the cost of added knowledge
exceeds its value and no further learning occurs, Finally,
forced action occurs when the specifications for a deci-
sion are not yet fulfilled, but some outside force makes
it necessary to take action,

Expectation Horizons

Aside from a belief that different decisions
regarding the business plan, and perhaps also similar
decisions regarding different product outputs, are carried
out with different time periods in view, there is little
known of expectation horizons ' that can guide an empirical
study, For example, Tinbergen suggests that those expec-
tations pertaining to the near future are more important
than those relating to a further period.l/ This is by no
means obvious, It is not difficult to illustrate situations

in which, say, important resource commitments take place at

l/ J. Tinbergen, "The Notions of Horizon and Expectancy in
Dynamic Economics," Econometrica, YJol, 1 (1933), p, 247,
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time to in response to expectations for a very distant
time t;, Tinbergen does, however, make a suggestion which
may be of value in empirical problems concerning expecta-
tions: "As a first approximation it might be supposed that
only the expectances relating to a certain time period (the

"horizon") are of importance, and all of the same

importance."l/

Tinbergen goes on to suggest that the entrepreneur
can be visualized as forming an expectation at a moment t
for the period t to t +¥ ., After realizing part of this
plan, an expectation is formulated at a later date t + 1
for the period t + 1 to t +¥ + 1, If, as seems likely,
different horizons are applicable to different types of
entrepreneurial decisions, then a problem of empirical
import will find it useful to deal with expectations for
different periods in the future, This thesis attempts to
derive expected price series which enable one to deal with
horizons of different length, The manner in which these

expected prices are developed is discussed in Chapter 4,

1/ Ibid, Italics added,



CHAPTER 3
PRICE EXPECTATIONS BY FARMERS
The concept of an expectation has long been
recognized, "But the introduction of expectations only
really begins to be important when they are not implicitly
or explicitly all assumed to be perfectly correct or in
the main approximately correct,"l/ Nevertheless, it is
only in relatively recent years that economists have be-
come interested in the models which entrepreneurs use to
form expectations, and the variables which enter into
these models, The following discussion attempts to indi-
cate some of the important characteristics of expectation
models used by farmers,

Some Actual and Potential Expectation Models

An early empirical study of price expectations is
that of Coase and Fowlerﬁﬁ/ln an earlier study,i/ they
examined and re jected the assumption that farmers assume
that present costs and prices will continue unchanged in
the future, 1In their 1937 article, they report on a study
which examined five different hypotheses regarding the

relevant variables in the formation of expectations, The

1/ T, W, Hutchison, A Review of Economic Doctrines 1870-
1929 (Oxford: Clarendon Press, 1953), p. 81.

2/ R, H, Coase and R, F, Fowler, "The Pig-Cycle in Great
Britain: An Explanation,' Economica, Vol, 4 (1937),
pp. 55-82. —_—

3/ "Bacon Production and the Pig-Cycle in Great Britain,"
Economica, Vol, 2 (1935) cited by .ibid,, p. 55.

14
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first four of these indicate several relatively simple
relationships between future prices on the one hand and
past or present prices on the other, The fifth assumption
is that future prices and costs cannot ""be determined in a
simple form from existing or past prices and costs."l/ The
conclusion at which they arrive is that the fifth assump-
tion ""seems to be the only view which, on the evidence
available, can be held."g/

A more recent study is that of Darcovich and
Heady.z/ They report an investigation dealing with fourteen
expectation models, of which eleven are possible means of
developing price expectations, The latter are:

(1) Average Price Model, The mean of the series is

projected into the next year as the expected price,

(2) Normal Price Model, This model is based on some

past period, It implies that some constant price other than
the mean is used as the estimate of expected price for the
following year,

(3) Random Price Model, A value is selected at

random from past observed prices and used as the estimate

of expected price for the following year,

l/ Coase and Fowler, '"The Pig-Cycle in Great Britain: An
Explanation,'™ op, cit,, p. 58,

2/ Ibid,, p. 73.

2/ William Darcovich and Earl O, Heady, Application of
Expectation Models to Livestock and Crop Prices and
Products, Ia, Agr, Exp, Sta, Res, Bul, 438, 1956,
p. 738,
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(4) Current-Year Price Model, The current price

is projected ahead as the expected price for the following
year,

(5) Moving-Average Price Model, A five-year moving

average of the price series is projected ahead for the
sixth year,

(6) Weighted-Moving Average Price Model, This

model uses a five-year average which weights the most
recent year with a weight of four and each of the four
earlier years with a weight of one to provide an estimate
of expected price for the sixth year,

(7) Trend Price Model, The linear trend between

two consecutive years is added to the price of the second
year to provide the expected price for the third year,

(8) Reverse-Trend Price Model, The linear trend

between two consecutive years is subtracted from the price
of the second year to provide the expected price for the
third year,

(9) Parallel Price Model, The price expected in

the following year is estimated from some past period of
similar (parallel) circumstances,

(10) Futures Price Model, The futures market is

used to provide as estimate of the price expected next
year,

(11) Outlook Price Model, The expected price is

estimated on the basis of available outlook information
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issued by federal and/or state agencies,l/

Darcovich and Heady carry out an empirical evalua-
tion of models (1), (3), (4), (5), (6), (7, (8), (9), (11)
on five selected livestock products - steers, hogs, lambs,
eggs and butterfat, The conclusion is that, for these
livestock products, the outlook model performs better than
any of the others for all commodities but one, using data
from the 1917-50 period,g/

Using the absolute mean error criterion, Darcovich
and Heady rank the nine models in the following order as
price expectation models for livestock, from best to worst:
(1) outlook, (2) current year, (3) parallel, (4) weighted
moving average, (5) trend, (6) moving average, (7) reverse
trend, (8) random, (9) average, They also test the models
on two other criteria, One is the percentage of extreme
errors (i,e,, the percentage of years in which the price
and the expectation differed by 35 per cent or more) and

the other is the coefficient of the range, The latter is

1/ 1Ibid,, p. 739. Darcovich and Heady limit the outlook
model to using information having as its source a
governmental body, 1In the study undertaken here and
reported below, the source of information is not so
restricted, although federal government agencies are
found to be the most important information source,

g/ Ibid,, Table 7, p, 745, The outlook model shows a
Tower absolute mean error than any of the other ght
models tested on the five commodities with the one
exception that the absolute mean error for hogs is
$2.19 for the current-year model and $2.24 for the
outlook model, The range of absolute mean error for
hogs is $2.19 to $5.00 for the nine models,
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"the range of the errors expressed as a percent of the mean
of the séries,"l/ On both of these criteria, the outlook
model is again ranked first among the models tested, The
models achieving the first four ranks are the same as those
achieving the first four ranks on the absolute mean error
criterion, although the relative position of models ranked
2, 3, and 4, is altered in the case of the coefficient of
the range criterion,

The nine expectation models are also compared with
respect to nine crops.E/ The weighted-moving average model
ranks first among the nine on all three criteria; absolute
mean error, percentage of extreme errors and coefficient
of the range, The outlook model ranks 2, 2,and 4,5 respec-
tively on these three criteria, On the absolute mean error
criterion, the outlook model is ranked 1 or 2 for all crops
except soybeans, for which it is ranked 3, On the percen-
tage of extreme errors criterion, the outlook model is
ranked 2 or 3 for all commodities except cotton and tobacco,
for which it is ranked 4, Finally, on the coefficient of
the range criterion, the outlook model is ranked 2, 3, 5,
6, or 8 for the nine crops compared, The empirical evalua-
tion of the crop models also uses data for the 1917-50

period,

1/ 1bid., p. 746,

g/ The crops used in the comparison are corn, oats, hay,
wheat, potatoes, flax, cotton, soybeans and tobacco,
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The authors comment on the '"favorable showing"l/
of the outlook model in providing expectations for live-
stock products, To only a slightly lesser extent, the
outlook model appears to be a relatively accurate mean of
prediction also in the case of crop prices,

Futures Price Model

Despite the claim that '*a 'futures price model! is
tested on several series of crop prices,"g/ Heady and
Darcovich report no empirical evaluation of price predic-
tion for a futures price model, Nevertheless, there is
evidence that the futures market does not provide a parti-
cularly efficient expectation model, Heady, for example,
argues that futures prices may provide a basis for some
farm production decisions, but only those of a short run
nature:

Futures provide the basis for short-run production
decisions only, They are not available for prices
extending over a period of several years ,,, . However,
trading in futures transactions does not exist for a
large number of farm commodities, Where futures .
quotations are available they are closely tied to spot
(current) prices .,,. . Accordingly, spot prices

becomes nearly as efficient as the futures prices in
forming expectations for productiom inthe year ahead,ﬁ/

Working makes a similar point, using wheat futures

as an example, He points out that the May and July futures

1/ Darcovich and Heady, op, cit., p. 747,
2/ 1bid,, p. 738,

3/ Earl O, Heady, Economics of Agricultural Production and
Resource Use (Englewood Clitfs, N,J.: Prentice-Hall,

1;325’ P- 3;3.
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are, respectively, an old-crop futureamd a new-crop future,
The price of the former should be related to wheat available
before harvest, and to conditions pertinent to the current
crop-year, The price of the July future should be influenced
by anticipations regarding the upcoming cropk

The difference between these two futures should, on
this view, depend largely on the expected size of the
approaching harvest, The difference should change also
from week to week or from month to month with changes
in crop prospects,

Such opinions with respect to the behavior of the
relations between the prices of the May and the July
futures are belied by the facts, Whether the approach-
ing harvest is expected to be large or ,,., small makes
no statistically measureable difference in the relations
between the prices of the May and of the July future,l

Working goes on to state that it "is not true that

futures prices afford forecasts of price changes in the
sense in which one speaks of the price forecast of a market
analyst."g/ He argues that conventional theory, which has
assumed that futures prices provide a useful expectation,
has erred in not realizing that spot prices are as much
influenced by anticipations of the future as are futures

prices,é/

D, Gale Johnson makes several important points

l/ Holbrook Working, "Quotations on Commodity Futures as
Price Forecasts," Econometrica, Vol, 10 (1942), p, 41,

2/ Ibid,, p. 49.
3/ 1bid,, p. 50,
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regarding the use of the futures market to provide price
expectations, Johnson states that, although some expecta-
tion information can be obtained from futures markets,
"This procedure ,,, is not as fruitful as might be supposed."l/
The first reason is that quoted above, namely that in commo-
dities where stocks are held in important volume, both the
cash price and the price on the futures market are futures
prices.g/

Second, the usefulness of futures prices in forming
expectations is further limited because '"in many of the
futures markets a futures is not active from planning time
until harvest, The December corn futures is usually
inactive until June, and the July wheat futures is usually
not active until late October."i/

A third factor limiting the applicability of
futures prices to the formation of price expectations is
that it "is difficult to imagine the functioning of a
futures market for perishable crops or livestock."ﬁ/

Johnson states that the presence of the high degree of

l/ D, Gale Johnson, Forward Prices for Agriculture (Chicago:
University of Chicago Press, 1947), p. 82,

2/ Ibid,
3/ Ibid., p. 128,

i/ Ibid, Johnson recognizes, of course, the existence of
futures markets for some livestock products, This
third factor suggests, however, that the prices on such
markets are not likely to be good approximations to
farmers! expectations,
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price uncertainty associated with these products would lead
processors to be wary of operating in such a futures market
to any extent, because of the danger of incurring large
capital losses, This could perhaps be overcome by the
existence of a risk discount in the futures market, but
the discount would have to be so large that a reduction in
farmer participation would occur,

A Study of Farm Expectations

The Interstate Managerial Survey (IMS), a seven-
state survey which grew out of the activities of the North
Central Farm Management Research Committee (now NCR-4),
deals with the expectation models used by farmers to
develop their anticipations of future product and input
prices, and to develop expectations with respect to other
important variables in the operation of their farm busi-
nesses, Pertinent data are reported by Partenheimer and
by Partenheimer and Bell.i/

Partenheimer and Bell discuss their results regard-
ing product price expectations in terms of '"specific
product expectations' and '*general product expectations",
the latter lacking reference to a particular commodity,
They report that the most widely used expectation models
can be classified as supply, government action or supply-

demand models, The only other models as important as any

l/ Earl J, Partenheimer, Some Expectation Models Used by
Selected Groups of Midwestern Farmers (Unpublished
Ph.,D, thesis, Michigan State University, 1959) and Earl
J. Partenheimer and Robert D, Bell, op, cit,, pp. 85-104,
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of these three occur in the general product expectations,
in which business activity and war models are found to be
approximately as important as a government action model.l/
For the specific product expectations, the supply, govern-
ment action and supply-demand models are indicated, by the
IMs; as being used by 67,5, 31,0 and 17,0 per cent of the
respondents, respectively, For the general product expec-
tations, the respective percentages are 55,7, 19,6 and
28,0, In addition, the war model and the business activity
model are attributed to 20,9 and 20.3 per cent of the
farmers, respectively.&/ This is supported in a study by
Kaldor and Headv, who note: "It became apparent at an
early stage in the field work that no single procedure
[for forming expectations] was used by all farmers, More-
over, it was evident that the same farmer used more than
one procedure ,,. ."2/

Pretests for the IMS, using eight expectation
models presented by Heady,i/ reveal that the majority of

farmers studied do not use these simple types of models.é/

1/ Partenheimer and Bell, op, cit., p. 89,

g/ Ibid, The percentages are over 100 in both cases since
Farmers tended to use more than one type of expectation
model, No other expectation model was cited by as much
as 10 per cent of the respondents,

3/ D, R. Kaldor and E, O, Heady, An Exploratory Study of
Bkpectations, Uncertainty and Farm Plans in Southern
Jowa Agriculture, Ia, Agr, Exp, Sta, Res, Bul, 408, 1954,

4/ Heady, op. cit., pp, 479f, Similar models are presented
in Darcovich and Heady, op, cit,, pp. 738-740, and are
discussed above,

5/ Partenheimer and Bell, op. cit., p. 88,
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Even the outlook model appears not to be used, if we inter-
pret this model to mean the adoption of expectations which
are developed by the land-grant colleges and other institu-
tions using similar prediction techniques, "IMS results
do not indicate that farmers blindly accept price predictions
by these organizations as a basis for planning."l/

At the same time, however, the IMS does provide
evidence of a considerable measure of economic literacy
among farmers:

It would appear that Heady has underemphasized

the effect of the economic education that has been
carried on through the extension service, government
programs, farm magazines, non-governmental féirm
organizations, and other such sources, The IMS gives
evidence that farmers are more sophisticated economi-

cally than he has presumed at the t}me he wrote his
text on production economics ...

Thus, farmers apparently make attempts to forecast the
future, even though they may be unwilling to accept wholly
the forecasts of the future prepared for them by academic
or government organizations,
Expectations and Distributed Lags

In a number of publications, the earliest in 1956,
Nerlove has been an exponent of the use of distributed
lag models for various purposes, including the formation

of price expectations, The use of distributed lags

originated with Irving Fisher in 1925, and has since been

1/ Partenheimer, op. cit., p. 26,
2/ 1bid,
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adapted to a variety of problems.l/

In discussing the causes of distributed lags,
Koyck cites what he calls objective reasons, which include
technological and institutional factors, and subjective
reasons, such as habit.z/ The technological influences
are associated with the durability of investment goods
or consumer durable goods, The relationship of, say,
investment to sales may not be a once-for-all increase
in investment associated with an increase in sales, A
sales increase may lead to a change in investment only
after a period of operation at excess capacity, after the
entrepreneur has become assured that the new sales level
is permanent,

Institutional factors in distributed lags arise
as a result of legal and customary barriers to immediate
change, such as the fact that some prices may be incapable
of reacting immediately to changed market conditions be-
cause of contractual limitations to an immediate change in
price,

The factors most important in relating distributed
lags to expected price are, however, influences of imperféct
knowledge or psychological inertia, These subjective

reasons arise because: '*(1) Habit is a powerful source ...

l/ Mar¢  Nerlove, "Distributed Lags and Estimation of Long-
Run Supply and Demand Elasticities: Theoretical
Considerations," Journal of Farm Economics, Vol, 40
(May 1958), p. 3006,

g/ L. M. Koyck, Distributed Lags and Investment Analysis
(Amsterdam: North-HoIland Publishing Company, 1954), pp.
6-9,
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[and] (2) Changes in economic variables may be considered
only temporary."l/ In any empirical problem dealing with
distributed lags, however, there may well be both of what
Koyck refers to as objective and subjective factors, The
examples above illustrate that the 'objective" versus
"subjective™ factors, whatever heuristic value they may

have, need not provide separate reasons for distributed

lags,

The expected price model Nerlove proposes is as
follows:%/

* * - * e

P‘t = Pt_1 + % (Pt Pi_1) 0« %— 1 (D
where

Pf = the price expected in period t 3/

1

Y/
3/

1/ Marc Nerlove, Distributed Lags and Demand Analysis, U,S,

Dept, of Agriculfure Handbook No, 141 (Washington: U.,S,
Government Printing Office, 1958), p. 5. Nerlove lists
the factors causing distributed lags as technological,
institutional and psychological, Nevertheless, Koyck
and Nerlove are con$istent since Nerlove's psychological
factors are equivalent to Koyck's imperfect knowledge
and psychological factors,

For example, see Nerlove, The Dynamics of Supply:
Estimation of Parmers! Response to Price (Baltimore:
Johns Hopkins, 1958) pp., 52-35,

In "Time Series Analysis of the Supply of Agricultural
Products'" in E, O, Heady et al,, (eds,), Agricultural
Supply Punctions - Estimating Techniques and Interpreta-
tion (Ames: Iowa State University Press, 1961), p, 46,
Nerlove refers to P¥ simply as '"the price expected in
period t," He consistently refers to it, in The Dynamics
of Sugglz, as the expectation of "long-run'" normal price,

e Interpretation as the price expected in period t is
preferable, since "long-run' normal price carries the
connotation that the expected price is more appropriate
to long- than short-run output adjustments, 1In fact,
Nerlove uses his model to predict annual acreage plant-
ings for several crops,
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Pt = actual price,

The formulation of equation (1) is readily amenable
to statement in terms of '""variables which can be observed."l/
The following version relies only on observableszg/

P} =Ppt_1 +ﬁ(1-ﬂ)1>t_2 + F(l-ﬁ)thd + .. (2

The reasons Nerlove chooses his formulation over a
"*general distributed lag"z/ model of the form

P} = %; aj Pt.j + ug (3)
are likely twofold, First, the model he uses is derived
from and consistent with his assumption of entrepreneurial
behavior regarding expectations, This assumption, illustr-
ated by equation (1), states that in each period entrepre-
neurs revise their expectations of future price by a
constant proportion, % , of the difference between last
period's actual and last period's expected price, Thus,
when %’- 0; expected price is invariant with respect to
actual price, and when G = 1, expected price is last
periodts actual price,

Second, the general form of the model may not be
satisfactory if estimates of the coefficients of the
successive Py_4 are desired, since intercorrelation among

the Py_j may decrease the reliability of the individual

l/ Nerlove, The Dynamics of Supply: Estimation of Farmers!
Response to Price, op, cit,, p. 24,

2/ 1bid., pp. 54-55,

3/ L. R, Klein, "The Estimation of Distributed Lags,"
Econometrica, Vol, 26(1958), p. 55.
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coefficients aj, If, however, the estimation of the aj in
equation (3) is not a major concern, but the concern is
with obtaining estimates of expected price, a general dis-
tributed lag of the form of (3) may provide adequate
estimates of P}, since "sums or other functions of the
parameters may be estimated with a fair degree of precision
even though individual components [the aj] are quite un-
reliable ,,. ."l/

A more important criticism of the Nerlove approach
relates to the suitability of a model such as (1) for
approximating farmerst' price anticipations, Johnson asks
the question:

Do we really believe that the next year's expected
price is this yeart's expected price plus some proportion
(constant from year to year) of the difference between
last year's actual and last year's expected normal
price regardless of wars, price-support activities,
inflations, economic collapse, changing foreign demand,
strikes, and institutional adjustments - all of which
were important in the 1909-32 period studied by
Nerlove?2

Johnson goes on to state that '""what is known and
suspected about the formation of price expectations and

production adjustments strongly indicates that Nerlove's @

and ¥ [the coefficient of adjustment] are oversimplifica-
tionssﬁi/

1/ 1bid,,

g/ Glenn L, Johnson, Book Review of The Dynamics of Supply
by Marc Nerlove, Agricultural Economics Research,
Volume 12 (January, 1960), p., 26.

3/ Ibid,, p. 27,
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Johnson points to information from the IMSl/ which
indicates a 'more complex adjustment than can be handled
by a simple ,.., [coefficient] which is constant from year
to year."g/ This receives support from Partenheimer, who
notes that '"the assumptions Nerlove makes still regard
farmers to be quite naive,3/

Models such as Nerlove's emphasize the importance
of past and present events on expected price, and to this
extent are not inconsistent with results from the IMS,
However, the above evidence suggests that an important step
in making available estimates of farmers' expectations
involves consideration of more information than that used
by Nerlove, It also suggests that information about the
future is unlikely to be a simple function of present or
past prices,

Empirical Expected Price Series
In a study which he prepared for the Committee on

Economic Development, Glenn L, Johnson presents expected

l/ Reported by D, H, Boyne and G, L, Johnson, "A Partial
Evaluation of Static Theory from Results of the Inter-
state Managerial Survey,'" Journal of Farm Economics,
Vol, 40 (May 1958), pp. 458-460,

2/ Johnson, Book Review of The Dynamics of Supply, op. cit.
Another interesting source of support for this view 1is
D, B, Williams, "Price Expectations and Reactions to
Uncertainty by Farmers in Illinois,' Journal of Farm
‘Economics, Vol, 33 (1951), p, 22, Williams quotes from
a tarmer interview, the latter illustrating that past
and future considerations about the weather, biological
conditions and government programs entered into his
price expectation for corn,

§/OEQ Citop P. 90
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price series for the U,S, for eleven commodities.l/ These
expected price series were calculated for Johnson by
U.S.D.A. personnel, and illustrate the prices they believed
were expected by reasonably well-informed farmers for a
post-war period, usually 1946-60, The eleven commodities
are wheat, corn, cotton, potatoes, burley tobacco, dairy,
hogs, beef, oranges, grapefruit and apples, These estimates
of expected price '"'are really qﬁantified opinions based on
‘conferences with persons whose main business is to appraise
the outlook and c<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>