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Futures markets quotations, for example, may provide unbiased estimates
of the maturity-month price.4 Informed experts, by definition, also
ought to make correct use of informatien.

Quantitative tools formalize the use of data. The distinction
between objectionable and necessary inaccuracies is perhaps most clear
in forecasts generated from stfuctural econometric models. Errors may
arise from the use of mistaken values of the exogenous variables for
the forecast period, and errors also may be associated with "necessary"
random events and sampiing errors. But, clearly, inexact forecasts
may arise from poor models and methods. In contrast, if expert
opinion is wrong, it is less clear whether the expert used poor in-
formation or whether the individual just wasn't very expeft.

Simple ARMA models use only the historical and current values of
the variables that are being forecast, but if markets are efficient,
then a single variable, such as pricé, may reflect existing informa-
tion. Moreover, as discussed above, ARMA models of endogenous vari-
ables in a dynamic, simultaneous model can be interpreted as a form of
solution to the structural equations. Hence, forecasts based on
historical patterns may accurately reflect all that is known.

The limited evidence available suggests that most methods of
forecasting have sources of objectionable inaccuracies. Just and
Rausser (1981) found that futures markets tended to be better fore-
casters than large-scale econometric models, but other researchers

have formulated econometric models that appear to forecast better than
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futures (e,qg., Leuthold‘and Hartman, 1981) or have raised doubts about
the degree of perfection of price formation in futures markets (e.g.,
Martin and Garcia, 1981). on balance, however, imperfections in
futures markets typically appear to be small (Tomek, 1980).

Expert opinion sometimes has had systematic €rrors; that is, the
errors in forecasts by experts were 51gn1f1cant1y related to observable
variables (Brown and Maital, 1981). This implies that, at least in
Some cases, the experts did not make full use of the information
available to them. In another study, the mean squared error of fore*
casts made by experts was larger than the mean Squared errors for

econometric and ARMA Procedures (Brandt and Bessler, 1981).

fofmation for forecasting that is not in the other component. For
hog prices, certain types of composite forecasts tended to out-

perform the individual forecasts (Brandt and Bessler, 1981). Schrader

the price of corn.
Two conclusions emerge from this discussion. First, improvements
in forecasts will depend, in part, on better basic information--a

better data base., . + . Progress in understanding economic laws
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epends strictly on the quality and abundance of statistical data.
‘All improvements in methodology would be in vain if they had to be
applied to mediocre data" (Malinvaud, 1966, p. 614). And the
benefits of improved information could greatly exceed the costs
(Nelson, 1961; Hayami and Peterson, 1972).

Second, existing methods to make errors which, in principle, are
 unnecessary. This paper has been concerned mainly with how quantita- |

tive methods might be improved.

Research Problem and Forecasting Method

No single method is likely to be best for all forecasting prob-
lems. Forecasts should be accurate, i.e., capture turning points and
be "close" to the true value, but different users will place differeﬁt
weights on various aspects of accuracy. For example, a firm purchasing
a raw farm product would like to know the seasonal low price'each year,
while an eleétric utiiity considering the expansion of capacity is
interested in.the relative prices of alternative sources of fuel over
a long time frame. Other factors to consider in selecting a fore-
casting methodology are timeliness, cést, and knowledge of structural
relations, and fhey also will vary in importance with the problem.
Clearly, a firm has more time to consider major investment decisions
than it does to make day-to-day operational decisions.

In considering short-run forecasts, each method appears to have
advantages and disadvantages. Expert opinion has not compared well

with quantitative procedures in the few appraisals which have been
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futures (e.g., Leuthold and Hartman, 1981) or have raised doubts about’
the degree of perfection of price formation in futures markets (e.qg.,
Martin and Garcia, 1981). oOn balance, however, imperfections in
futures markets typically appear to be small (Tomek, 1980).

Expert opinion sometimes has had systematic errors; that is, the
errors in forecasts by experts were significantly related to observable
variables (Brown and Maital, 198l1). This implies that, at least in
Some cases, the experts did not make full use of the information
available to them. In another study, the mean squared error of fore-
casts made by experts was larger than the mean squared errors for
econometric and ARMA procedures (Brandt and Bessler, 1981),

If composite forecasts (i.e., combining several individual fore-
casts) perform better than any single forecast method, this implies
that the individual methods are not fully using the information
available; each component of the composite contains some useful in-
formation for forecasting that is not in the other component. For
hog prices, certain types of composite forecasts tended to out-
perform the individual forecasts (Brandt and Bessler, 1981). Schrader
(this conference) found no gain from composite forecasts for eggs, and
Spriggs (1981) reports that ARMA forecasts combined with futures prices
quotations did not outperform futures quotations alone for predicting
the price of corn.

Two conclusions emerge from this discussion. First, improvements
in forecasts will depend, in part, on better basic information--a

better data base. ". , . progress in understanding economic laws




21

ds strictly on the quality and abundance of statistical data.
mprovements in methodology would be in vain if they had to be

ed to mediocre data" (Malinvaud, 1966, p. 614). And the

ts of improved information could greatly exceed the costs

on, 1961; Hayami and Peterson, 1972).

Second, existingrmethods to make errors which, in principle, are
ecessary. This paper has been concerned mainly with how quantita-

methods might be improved.
Research Problem and Forecasting Method

No single method is likely to be best for all forecasting prob-

. Forecasts should be accurate, i.e., capture turning points and
close" to the true value, but different users will place different
ights on various aspects of accuracy. For example, a firm purchasing
aw farm product would like to know the seasonal low price each year,
le an electric utility considering the expansion of capacity is
erested in the relative prices of alternative sources of fuel over
long time frame. Other factors to consider in selecting a fore-
sting methodology are timeliness, cést, and knowledge of structural
lations, and they also will vary in importance with the problem.
¢Clearly, a firm has more time to consider major investment decisions
an it does to make day-to-day operational decisions.

In considering short-run forecasts, each method appears to have
advantages and disadvantages. Expert opinion has not compared well

| With quantitative procedures in the few appraisals which have been
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made of accuracy (as Measured by mean squared error) , But, in de-
veloping a quantitative model, numerous Specificationg may seem

equally plausible, and it may be costly and time consuming to fing

/h a useful, quantitative model. 1If 4 firm has an employee with long

'5 well in terms of accuracy, ang these price quotations are available
; at little cost. oOf course, since Organized markets Operate only

g during fixed time Periods, new information must be analyzed by non-

model. Thig routine may be important in itself, In addition,

"if-then" questions in a causal framework, ang it is the interrelation—
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Sources of Error--Their Importance

'In appraising performance of a model in the forecast period, it

portant to identify, if possible, sources of error. Are fore-

s within the range of "normal" sampling error? Has an unusual

-cumstance contributed to a large residual? Is the structure
ging? Does the original model have serious specification errors?
the forecast made conditionally on miqtaken data?

As we have seen, the standard error of forecast, as traditionally

puted, is likely to be "too small." Furthermore, experimentation

ifh a given data set to find the best model will tend to give a mis-
iégdingly small confidence interval. The major potential sources of
p%oblems for forecasting relate to model specification, data quality,
and structural change, none of which are accounted for in the tradi-

tional standard error of forecast. Data errors and structural change

can be problems both for the sample and the forecast periods.
Of these problems, model specification has received the most at-

tention in forecasting. Analysts have tended to accept the sample

period data and search for the "best" model. It is just as important

to ask whether an anomalous result is the consequence of an aberrant
data point as to ask whether it is the consequence of an inappropriate
model. In the context of the sample period data, the full use of
theory, logic, and available information is important. But, in addi-

tion, the analyst should make use of the techniques which are now

available to test for structural change and to examine the possible



Problem, The Problem rarely involves short-run forecasting; rather,
the analyst hag a policy simulation in mind. Thege models naturally

tend to emphasize theoretical Constructs; they tend to be large;

empirical, Time-serieg models are usually developed with a fdre-
casting application in mind, They are highly empirical, and they
typically are tested in forecasting Situations. Short-run fore-
casting from Structural models often involves relatively "quick ang
dirty" types of analyses, The tendency is tqo use a single equation,
often a reducegd form-type equation deriveq from a fairly simple
structural model. Thig equation isg typically fitteq by ordinary
least Squares,

A blend of time-serijeg and structural analysig may, in several

Seénses, improve forecasts, Analysts using a Structural approach to
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autocorrelation is an important sign of model misspecifica-

: iﬁg bias in the slope coefficients as well. Thus, the

hould understand the time-series properties of the variables

4 in the analysis, and the error term of model should be

d with care.
6ponents of time-series analysis sometimes argue that rela-

simple ARMA models provide a good representation of economic

.eries (e.g., Granger and Newbold, 1976; p. 203). But prices

jantities of agricultural products often have important

atic components--trends, seasonals, and cycles. In addition,

~al reasons exist for changes in these components with the passage
e; e.g., the seasonal component of prices and quantities may
Thus, the specification of time-series models should benefit

om knowledge about the nature and structure of the economic sector

Forecasts from alternative empirical approaches can be blended

mally into composite forecasts. This probably is a useful expedient

practical forecasting situations. The implication is that each

dividual forecast contains information not available in the other

forecasts.
Given the best model, forecasts may still be made conditionally

on incorrect values of exogenous variables. In 1979, for example,
the preharvest estimates of the size of corn crop ranged from 6.7

illion to 7.6 billion bushels, and the associated prices for the

December futures contract ranged from about $3.18 to $2.66 per bushel.
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This emphasizes the role of accurate information in making forecasts,
and the forecaster often has little control over the quality of in-
formation available, Perhaps, all the analyst can do is make clear

the conditions which are used to make the forecast,
Summary

Both structural ang time-series models have a role to play in
forecasting. 1In Principle, both approaches can provide accurate. fore-
casts, but in practice, the particular application is likely to in-
fluence the selection of a method. Moreover, any quantitative pro-
cedure used for forecasting in economics is likely to be subject to a
wide range of potential problems, The actual value of the variable,
therefore, often falls outside the confidence interval computed for
the forecast (i.e., based on classical statistical methods) .

Analysts have tended to emphasize model specification and estima-
tion methods to obtain better forecasts. More effort is needed to
improve the data and other information that are the bases for fore-
casts. The quality of data is, to some extent, outside the control
of the analyst, but techniques are now avaiiable to identify in-
fluential data points in the sample period. These techniques should
be used, More resources also should be devoted to improving the
“auxiliary forecasts" of €Xogenous variables, which are necessary for
making forecasts beyond the sample period. Finally, attention should
be given to the possible effects of Structural change both during

the sample and forecast periods.
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Footnotes

15chrader's paper presented at this conference mentions two
sible structural changes which may influence the forecasts of egg
es: the control of Marek's disease in 1971 and the trend toward
ed molting of the existing laying flock, which alters the re-
étionship between number of chicks hatched and egg production.

2The Hassan and Johnson paper contains a few typographical

- problems, and we recommend the Brown et al. paper as the basic source
- for the CUSUM and CUMUMQ methodology..

New software also has improved collinearity diagnostics.
Multicollinearity is perhaps a less serious problem for forecasting than
for the precision of the estimated coefficients. Nonetheless, with
highly collinear data, a particular slope coefficient can be de-
termined by one or two influential observations, and a large error
in a coefficient can result in large forecast errors.

A controversy has existed in the literature on futures markets
about whether a risk premium is transferred from hedgers to specu-
lators. If this were so, then futures quotes, at least for storable
grains, would be biased downward. Empirical research has found little
Oor no support for the idea of a downward bias.
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