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ACCURACY OF PAST FORECASTS AND PROPOSAI\S°:: 7:

FUTURE AAEA OUTLOOK SURVEYS
\

*\A. Gene Nelson and James Corneliu,s ---

The purpose of this presentataion is two-fold. The first is to review the

results of past outlook surveys and evaluate forecasting accuracy and perform-

ance. This section of the paper will demonstrate a methodology for conducting

such a review and suggest some factors that seem to affect the accuracy of the

responses. Is it easier to forecast prices for some commodities than others?

In which years were respondents more accurate? Are certain respondents more

accurate than others?

The second purpose is to discuss some issues and propose some alternatives

for conducting the survey in future years. The discussion here will center on

the objectives of the survey, what variables to forecast, probabilistic fore-

casts, aggregation of survey results, and the selection of survey respondents.

REVIEW OF PAST SURVEYS

The AAEA outlook surveys in 1978 and 1979 have been summarized [Ikerd]

and briefly reviewed [Futrell] as a first step in evaluating the survey re-

sults. The following section is a somewhat more indepth assessment of the

1978 and 1979 surveys, employing both graphical presentation and various

statistical comparisons. This is designed to demonstrate additional method-

ology for evaluating the outlook survey results, as well as judging the appro-

priateness of the current form of the survey itself.

- The authors are Professor and Assistant Professor of Agricultural and
Resource Economics at Oregon State University. This—TaTer was prepared
for presentation at t.ie utlook Symposium, AAEA Meetings, Urbana, Ill.,
July 27-30, 1980.
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Procedures Used

In order to facilitate analysis of survey results, the individual re-

sponses were coded on computer cards, identifying the, respondents by code and

their responses to the survey outlook queries for both 1978 and 1979. This

format will allow for adding new respondents in succeeding years and addi-

tional years for established respondents. An extensive field is required

to encode successive years' responses. For example, to encode the first two

years' results for an individual required 10 eighty-field computer cards.

Some additional difficulties became obvious in this coding process. The

consistency of response format varied among individuals. Most identified

point estimates, but others specified a range of responses. The accuracy of

a range estimate is more difficult to assess than a point estimate, but the

range estimate probably contains more "probabilistic" information. For this

analysis the high and low of the range were averaged to develop a point

estimate.

Interpretation of Results

The distributions in Figure 1 (atttached at end of paper) present a

graphic review of respondents' forecasting performance. For the purpose of

this brief evaluation, only the price forecasts were considered, and then

only for major commodities; slaughter cattle, feeder cattle, hogs, wheat,

corn, and soybeans.

Each individual histogram can be explained as follows. The commodity

forecast is identified by the year of the forecast followed by the year for

which the forecast is made. Thus, "78/79" is a forecast made in 1978 for the

year 1979. The selection of intervals for the distribution was arbitrary,

based on the range of forecast error. The interval lengths were specified



such that a "perfect" forecast falls between two intervals, and due to the dis-

crete nature of the distribution these were accumulated in the first positive

interval to the right of zero.

For each of the six commodities shown, the distribution of forecast error

is presented for: 1) the 78 forecast of the 78 price; 2) the 78 forecast of

79 price; 3) the 79 foreeast of 79 price; and 4) the 79 forecast of 80 price.

Regarding the latter, since actual prices for the complete 1980 marketing year

are not yet known, representative first quarter, or other abbreviated year

estimates are utilized and noted. No suitable 1980 figures were obtained for

soybean price, so the 79/80 evaluation is not shown.

In addition to the distribution of forecast error, additional evaluation

criteria statistics are listed beneath each graph. These include: N, the

number of respondents; ME, or mean error of the forecasts; RMSE, or root mean

squared error which is the squareroot of the average of the squared forecast

errors; R, or range of forecast error; and the number of outliers falling

beyond the interval shown.

In addition, the mean percentage forecast errors are given in Table 1.

The above evaluation statistics by no means exhaust the possibilities. De-

pending upon one's objectives in evaluating economic forecasts, it might be

appropriate to include tracking measures such as indices of forecast error

over and under actual values, error decompositions, and cyclical or dynamic

properties of the responses [Dhrymes, P. et. at, Mincer and Zarnowitz,

Granger].

Assessment of the 1978 and 1979 Surveys

Returning to Figure 1, a few tentative conclusions can be drawn regard-

ing the responses. First, for the commodities shown, forecasts made for the

same time period tend to be both more accurate, and contain a smaller root



mean square error and percentage error than those estimates made for the next

year. Intuitively, there is more information available on the short run than

for the longer run. Another way of looking at this is.to compare the estimates

made in 1978 for the 1979 year with the estimates made in 1979 for the 1979

year. In all cases, the 1979 estimates were more efficient (smaller root

mean squared error) than the 1978 estimates for 1979.

A second generalization which can be drawn from these data is that the

accuracy of forecasts also varies significantly among commodities. For cur-

rent year forecasts (that is, forecasts for the year in which the estimate

is made) soybean price forecasts have been much more accurate than wheat.

This is somewhat surprising given that the current year price forecast for

wheat is essentially an ex-post observation, whereas the soybean forecast

covers at least a three month projection into the future. In prospective,

over the short time interval sampled, the distribution of random error among

the commodities selected may be unequal, a longer time interval would be more

appropriate for intercommodity forecast error comparisons.

Lastly, there is the intriguing possibility, even with only two years'

data, to assess the "track record" of individual forecasters who responded

to both surveys. For example. for those respondents who forecast slaughter

cattle price in both 1978 and 1979, mean squared errors or average percent

errors can be calculated to evaluate "track records" of forecaster accuracy.

One such distribution is illustrated in Figure 2. Some revision of the'out-

look survey procedures may be necessary in order to utilize the results of

this type of evaluation, because the present survey format pledges anonymity

of the respondents.

Proposals for Future Surveys

After two years of experience with this annual AAEA outlook survey, it

is timely to review the activity and consider alternative courses of action.



The following sections discuss some issues and propose some alternatives for

conducting the survey in future years-

Objectives of the Survey

The primary purpose when the survey was initiated in 1978 was t "provide

a stimulus for discussion of the agricultural outlook at the annual meeting"

[Ikerd, 1978]. In 1979, minor revisions were made in the survey form and proce-

dures, but the symposium format and purpose were essentially unchanged (nerd,

1979]. It was also indicated that if as a result of this effort the AAEA mem-

bership becomes interested in a more scientific survey of the membership, dif-

ferent procedures would have to be developed. The format for this 1980 sympos-

ium has been altered to include discussion of outlook methodology and to begin

a formalized process for analyzing past results.

The experience to date has been beneficial, and these two years provide a

*background for considering changes in approach and procedures for future sur-

veys. The first step in this planning process should involve specifying the

objectives for this effort. There are a number of possibilities that we will

list for consideration.

1. To share outlook information from the survey with AAEA members attending

the symposiums held at the AAEA annual meetings.

. This objective is consistent with the current activities, however, it

might be appropriate to consider a wider dissemination of the survey results.

2. To disseminate the survey results to survey participants and the AAEA

membership through publication in the Journal or the AAEA Newsletter.

A more ambitious objective would be:

3. To disseminate the survey results to the general public through the

agricultural press.



In addition to the composite forecasts and statistical summaries of the

survey results, additional valuable information would be the track record of

the forecast.

4. To provide a data base for assessing the performance of cooperating

AAEA members in making outlook forecasts.

Given the experience from this survey effort over time, there is an

opportunity to do additional analysis.

5. To determine what factors influence forecasting accuracy and evaluate

method's for improving forecasting performance based on the analysis of past

forecasting experience.

Given enough time and experience with this annual survey effort, it would

be possible to determine what commodities are more amenable to price forecast-

ing and which are more difficult to forecast accurately. It would also be

possible to identify which forecasters are more accurate and why. Also, new

approaches might be found for developing and disseminating outlook information.

What Variables to Forecast

The 1980 outlook survey form allows for forecasting 62 variables relating

to production and prices of agricultural commodities, as well as other cost

and return factors. This year for the first time, respondents are asked to

specify those areas where they have major forecasting responsibility, and make

estimates only in those areas in which they possess "professional competence."

Should variables be added or deleted from this list? The criteria for mak-

ing these changes depends on the objectives of the effort. The ultimate use of

these survey results is for decision making. Both policy makers and agricultural

producers are interested in what the future holds for agricultural production and

prices. We expect that the primary function of those participating in the survey
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is to provide outlook information for agricultural producers. Their interest

will likely center on the price forecasts from the survey. While the produc-

tion, supply, and utilization data may provide the background or justification

for the price forecast, the question is what prices will do.

An aspect which should be reviewed is the set of commodities for which

forecasts are made. The tendency is to deal with those commodities that

have the largest value of production, however, it may be that this outlook

information would be equally or more valuable for some of the less signi-

ficant commodities whose prices are subject to greater uncertainty and for

which futures markets do not exist [Gardner].

Another dimension to these forecast variables is the time period for

which the forecasts are made. There is some ambiguity in the questionnaire

regarding calendar years and market years. In the first two surveys the

wheat price is made after the marketing year has ended. While the "offi-

cial" average price has not been released when the forecasts are made,

making a forecast for this time period is a moot point.

Another time related issue concerns the use of this information in a

decision-making context. Annual forecasts are of limited use to decision

makers. While annual prices might provide some basis for determining the

mix of commodities to produce, buying, storage, and other marketing deci-

sions require forecasts indicating trends within years. Therefore, we

would recommend that quarterly forecasts be requested for at least the

major crop and livestock commodities. This would multiply the number

of variables to be forecast. But there would appear to be opportunities

for replacing some of the lower priority variables that are now included,

such as cash receipts from all crops and products, cash receipts from all

livestock and products, land values, livestock and poultry production, and

crop supply and utilization.



Care should also be exercised in defining the weights and grades for

the commodities to be forecast. For example: the weight range for the

choice slaughter steer price at Omaha would be helpful,_ The same is true

for barrows and gilts, seven markets. Also, because of the large number of

classes for wheat, additional categories and market locations might be added.

Probabilistic or Point Forecasts

The present survey calls for point estimates regarding the future vari-

ables. A few respondents, however, have indicated ranges or intervals rather

than point estimates. But no information was provided to help in interpret-

ing these intervals. Are they 100 percent confidence intervals or 50 percent

intervals? With the growing acceptance of probabilistic information, there is

an alternative to this traditional approach of making point estimates.

While there are a few examples of the estimation and use of probabilities

in business management such as banking [Kabus], the potential has yet to be

realized. The most extensive experience with the use of probabilities is in

weather forecasting. Since 1965, probability of precipitation forecasts have

been routinely formulated and disseminated to the general public by the National

Weather Service. Although there was some initial resistance, it is now gener-

ally agreed that these probabilities are an important and integral part

the Services' public weather information [Murphy and Winkler].

Because publicly-employed outlook specialists are not usually directly

involved in the production or marketing of the commodity for which they are

making forecasts, they can be more objective in quantifying their probabil-

ities. They are not as likely to be influenced by what they hope will happen

as those whose financial situation is dependent upon the outcomes. Outlook

specialists can place their probabilities in a broader perspective, provid-

ing a clearer indication of the worst and best that can happen.

of



There is a lack of research testing alternative methods for requesting

probabilistic forecasts. Two approaches that appear to be the most feasible

for the outlook survey would be (I) use of the triangular probability func-

tion and (2) assigning "weights" measuring strengths of conviction.

Triangular probability distributions [Cassidy, et. al.] can be quanti-

fied by specifying three parameters: the lowest possible event, highest pos-

sible, and modal, i.e., most likely, event. This approach is an easy method

for eliciting respondents' beliefs. However, accuracy may be lost due to the

rigidity of the form of the distribution.

A procedure of assigning weights which measures the strength of the

respondent's conviction that particular events will occur has been inform-

ally tested with a variety of audiences. Briefly, the approach can be sum-

marized as follows:

1. Discrete events are defined, using a total of 8 to 12 outcomes

to describe the phenomenon.

2. The respondents are asked to identify the lowest and highest

events thought possible. All events outside these extremes are

assigned weights of zero.

3. They are then asked to consider the general shape of their prob-

ability distributions, e.g.,. uniform, normal, skewed right, etc.

4. They assign a weight of 100 to the most likely event, and weights

of 1 to 100 to the remaining events, consistent with their infor-

mation and beliefs.

5. The weights for each individual event are divided by the total

of all the weights to calculate the probability for each event.

This approach is easily explained. However, additional work is needed

to compare this approach with other alternatives to determine how well this

approach reflects the respondent's true beliefs. For a more thorough treat-

ment of the various methods for eliciting probabilities, see Spetzler and
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Stael von Holstein. They recommend a structured interview. process. and vari.-.
••

ous techniques to reduce biases in quantifying the subjective probabilites.

Probabilities, by no means, preclude the use of data analysis, includ-

ing econometric models and time series techniques, in outlook forecasting.

Weather forecasters often use "guidance" from statistical models in forming

theii probability of precipitation forecasts [Murphy and Winkler]. Hogarth

argues that probability assessment can add something to predictive accuracy

over and above that which can be achieved by the best available statistical

model. This has been shown to be the case he states, for substantive experts

in medicine and meteorology.

How to Aggregate the Results

Probabilities provide the mechanism for aggregating the information from

several experts and efficiently communicating it. A weighted average of the

individual assessments can be used to pool the information and form the aggre-

gate probability distribution for the group of respondents. Initially, a

simple weighting scheme which allocates equal weight to the probabilities of

each specialist on the panel could be used. After more experience accumu-

lates, differential weights might be based on the past performance of the

individual cooperating specialists. There are various "scoring rules" which

could be used for determining these differential wieghts.

Bessler [1977] discusses some alternative scoring rules that might be

used. The "proper" scoring rule that appears to be most applicable in this

situation is the quadratic scoring rule. To illustrate how this rule might

be used to derive weights for aggregating the probability forecasts, suppose

there are n mutually exclusive and collectively exhaustive events El, E7,

..., E. The specialists probability forecasts are denoted as p
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pn, and dl, ••, d
n 
represent the actual outcomes, where d. = 1 if

E. occurs and zero, otherwise.

The quadratic scoring rule is defined as:

Q (p,d) = [1- E (P . - di)
2
]

i=1 1

If event E. ,occurs, d. = 1 and d. = 0 for all i j, Thus,

)p,d) =(2p4 .
2

Based on this score, the weight to assign to the probabilities of

these events next year could be set as follows:

w = 2 + Q. (p,d)

With this weighing scheme, a weight of four would be used for a "perfect"

forecaster.
2/ The forecaster who misses it completely would have weight of 1.

The weights for this set of events would be summed for all m forecasters,

divided by the total, and multiplied times their probability forecasts to

derive the aggregate probabilities.
2/ 

The aggregate probability of event E.

would be:

P. = E )i E
k=1 wkPik k=1 k

As additional years of experience accumulate for each forecaster, a

weighted average scheme could be used to derive the weights. This scheme

should weight the more recent scores moie heavily. An exponential moving

average would be a good possibility because of its computational ease [Brown].

The following formula would base half the weight on the score for last year's

forecast and the other half on previous years performance for forecaster k:

1/ 
To be perfect, the forecaster must have assigned a probability of one to
the event that actually occurs.

2/ 
Forecasters with no history could be given weights of 1.
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where,

w + 5 w' i
kt 

= .5 w
k t-1 • k t-1

wikt 
is the average weight for the forecasts. inyear t

Wk t-1 
is the actual weight based on the forecasts made in year t-1

W k t-1 
is the average weight for the forecasts in year t-1

Care and Feeding of Survey Participants

In the past three surveys respondents have been "selected" on an inform-

al, volunteer basis. This approach presents some problems in developing con-

tinuity. It is difficult to accumulate a data base for evaluating track

records if the pool of respondents changes in composition from year-to-y6ar.

Alternatives should be explored for follow-up and feedback to maintain a more

consistent set of respondents each year. The goal might be to develop a

panel for each commodity consisting of those "experts" with the best fore-

casting performance.

Winkler and Murphy describe the expertise required for making probabil-

ity forecasts. There is "substantive" expertise that relates to knowledge

about the specific phenomena involved. Then there is "normative" expertise

which concerns the ability to express this knowledge as probability fore-

casts. They observed that it is easier to train substantive experts to have

normative skills, than it is to take individuals with normative abilities

and also make them substantive experts..

To help individuals on the panel become "better" forecasters, feedback

is needed. The results from comparing past forecasts to actual outcomes can

help the forecasters to evaluate and improve performance. This feedback

information (possibly in the form of scoring rule scores) should help the

outlook specialist understand the correspondence between beliefs and
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probabilities. Also, by providing comparisons among forecasters, those with

"poorer" performance records could be-lead to reevaluate the substantive and

normative processes they used to make their probability assessments. For fur-

ther discussion of how to identify and improve forecasting performance see

Winkler and Murphy.

Further research is needed in this area of agricultural price forecasting

performance. There would appear to be significant opportunities for improve-

ment. A good, recent example of such research is provided by Brandt and Bessler.

This symposium represents a positive step toward focusing increased attention

on this important function of agricultural economists.

Summary

The review of past surveys has demonstrated both graphical and statisti-

cal techniques for evaluating the performance of outlook forecasts. Prelimin-

ary comparisons- of both intercommodity and intertime period survey results

point to some intriguing issues in forecasting accuracy. However, the limita-

tions inherent in a two year data series must be recognized in drawing con-

clusions concerning forecasting performance.

Relative to the planning of future surveys there are several questions

to be discussed:

1. What objective should be set for this annual survey?

2. What information should be disseminated from the survey and to whom?

3. What variables should be forecast and for what time periods?

4. Should respondents provide probabilistic forecsts rather than point

estimates?

5. What type of weighting scheme should be used for aggregating or

summarizing the forecasts?
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6. Should procedures be changed to maintain the same panel of respond-

ents each year?

7. What methods should be used for reviewing the performance of the

outlook panelists and providing feedback?

8. What research should be initiated to improve overall forecasting

performance?
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Figure 1 (continued)
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Figure 1 (continued)
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Figure 1 (continued)
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Figure 1 (continued)
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Figure 1 (continued)
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Figure 1 (continued)
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Figure 1 (continued)
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Figure 1 (continued)
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Figure 1 (continued)

lg. SOYBEANS - 197R/7R

FREO 0 0 0 0 0 0 1 1 11 10 5 1 0 ,

I N T

FRED

-1.500 -.5000 0 .5000 1.500

N = 31; ME =

1 4

_ 0; RMSE = .27; R: -.61 to .64; Outliers =

20. SOYBEANS - 1978/79

8 3 2 1 0

-1.500 -.5000

N = 33; ME = -1.12; RMSE =

0 .5000 1.500

.40; R: -1.99 to -.09; Outliers =

$/bu.

$/bu.





28

Table 1. Mean Percentage Price Forecast Error

eriod

Commodity 1978/78

,
_

. 1978/79

,

1979/79

_

a/
1979/80-.

%  

Slaughter Cattle 1.1 13.0 2.0 9.0

Feeder Cattle __ __ 3.0 3.7

Barrows & Gilts 3.2 4.7 0.8 16.4

Wheat 11.0 12.4 • 0.2 10.0

Corn 6.0 12.0 , 2.0 19.0

Soybeans 0.01 16.0 0.01

2/
 
1980 actual prices based on partial year reports, figures should he

regarded as illustrative only.

Chart 1. "Track Record" of Live Cattle Forecasters, 1978 and 1979

Number of
Forecasters

4

2

1 a

Mean Squared

  Forecast Error

.50 1.50 2.50 3.50 4.50 5.50 6.50 7.50 8.50 9.50 ($/cwt)


