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Producer Ability to Forecast Harvest Corn and Soybean Prices

David Kenyon*

Corn and soybean producer most likely, low and high harvest price expectations were

" obtained in January and February each year from 1991 - 1996. Average expectations missed

B s prices by $0.23 - 0.65 per bushel ax_ld missed soybean prices by $0.51 - 1.04 per bushel.

Producer price expectations covered a wide range -- $1.00 for corn and $1.70 for soybeans.

They consistently underestimated the probability of large price changes from January - February
harvest.

Introduction

Under the 1996 Farm Bill, producers will have increased planting flexibility and face
sased price risk. The elimination of acreage restrictions and target prices will make
r_s much more dependent on market prices. Supply response models and price risk
ement strategies developed under old government programs will have to be re-evaluated.
ducers form price expectations are important in both of these areas. However, few
_ Yot actual producer price expectations and distribution of those expectations are
ailable. In the absence of actual producer expectations, different hypotheses of how
producers formulate price expectations have been developed. Some of the models are effective
ort prices (Houch and Ryan, Evans and Kenyon), futures prices (Gardner), adaptive
tations (Nerlove), and various combinations of the above models. Shideed and White
ared six price expectation models for corn and soybeans. No unique specification
ged as the best formulation for both commodities in their study. Eales et al. found
icer price expectations were not significantly different from futures prices, but that their
imate of market price variance was always lower than the markets’ estimate based on option
t implied volatilities. The Eales et al. study is based on one time period in 1987 - 1988.
ysis of producer price expecta_tions over a longer time period may produce more insights
) how producers are forming price expectations.

The current study analyzes producer price expectations across six production seasons

1 through 1996). In January or February each year, producers estimate harvest prices of

corn and soybeans. These expectations are analyzed to determine their ability to forecast

‘harvest price and their conformity to various hypotheses about how producers form price
tations.

David Kenyon is professor of agricultural and applied economics at Virginia Tech, Blacksburg, VA
4061-0401.

» 285



286




bushel, although three of the years had harvest prices between $5.27 and 5.29 per
‘Given these wide price swings from year to year, the producers’ price expectations
lly missed harvest prices by a substantial amount. For corn, in five of the six years,
srage expectations were off by $0.23 to $0.65 per bushel. For soybeans, in five of six
ir price expectations were $0.51 to $1.04 per bushel above or below harvest price. In
-producers tended to overestimate low harvest prices and underestimate high harvest

lity--
mnd
> give
rop Elicitation Dates, Number Producers, Average Price Forecast, Actual
the Harvest Price, and Forecast Error.
id Average Actual Average
4 I tion - Number Price Harvest Forecast
h 8 ~ Date Producers Forecast Price Error
t Corn ($/bu)
xS
in :
1 /5/91 29 2.43 2.48 -0.05
;;S /92 30 2.65 2.07 0.58
119/93 64 2.20 2.43 0.23
8/94 44 2.62 2.13 0.49
2/6/95 27 2.34 2.99 -0.65
g /5/96 ) 28 2.98 3.36 -0.38
was
ar 15 Soybeans ($/bu)
hese
. /91 30 5.81 527 0.54
2/4/92 32 5.80 5.29 0.51
- '1/19/93 62 5.67 6.60 -0.93
/18/94 41 _ 6.33 5.29 1.04
2/6/95 - 28 5.64 6.56 -0.92
ich 2/5/96 29 6.81 6.75 0.06
287




below the harvest price. Only in
the eventua] harvest price.

Table 2. Distribution of Producer Most Likely Corn Price Expectations, 1991-199¢.

Range ($/bu) 1991 o . D 1996 |
Number of Producers
1.70 - 1.89 0 0 9 2
1.90 - 2,09 0 16 2
2.10-2.29 6 4 22 2 11
2.30-2.49 13 7 12 10 10
2.50 - 2.69 5 6 2 8 0
2.70-2.89 1 10 3 13 0 10
2.90 - 3,09 1 2 0 g 1 11
3.10-3.29 0 0 0 0 1
3.30 - 3.49 0 1 0 0 0 0
3.50 - 3.69 0 1 0 0 0
Mean 2.43 2.65 2.20 2.62 2.34 2.98
St. Dev. 0.22 0.26 0.25 0.31 0.27 0.22
Min. 1.90 2.25 1.70 1.72 1.95 2.45
Max. 2.96 3.50 2.75 3.00 3.15 3.25
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- Individual producer soybean expectations had a range of $1.50 per bushel each year
except 1995 (Table 3). In some years, the distributions were very skewed. In 1991, 11 out of
30 producers expected prices between $6.00 - 6.24 per bushel. Only four producers expected
higher prices, but 15 producers expected lower prices, with eight producers expecting prices as
much as $0.75 - 1.50 lower than the most frequently expected price range. The same general
attern holds in 1992 and 1994, where most of the price expectations are below the most
frequently expected price range. In 1995, 21 of the 28 expectations are between $5.25 - 5.99
per bushel. Yet six producers expected prices above $6.25 a bushel. In 1993 and 1996 the
rice expectations are more evenly spread out around the most frequently expected price range.

Table 3. Distribution of Producer Most Likely Soybean Price Expectations,

3 1991 - 1996.

—3 | Range ($/bu) 1991 1992 1993 1994 1995 1996
Number of Producers
—3 4.75-4.99 0 1 1 0 0 0
5.00-5.24 - 1 0 2 1 0 0
5.25 - 5.49 0 1 4 1 7 0
5.50 - 5.74 7 7 16 0 8 0
5.75 - 5.99 v 4 18 1 6 0
6.00 - 6.24 1 14 16 10 1 1
6.25 - 6.49 2 4 4 5 4 1
6.50 - 6.74 0 1 1 13 2 7
6.75 - 6.9 2 0 0 5 0 8
7.00-7.24 0 0 0 4 0 6
7.25-17.49 0 0 0 0 0 3
7.50 - 7.74 0 0 0 1 0 d
7.75-7.79 0 0 0 0 0 1
Mean 5.81 5.80 5.67 6.33 5.64 6.81
St. Dev. 0.35 0.34 0.32 0.47 0.41 0.38
Min. 5.00 475 4.75 5.00 5.20 6.00
Max. 6.75 6.50 6.50 7.50 6.50 - 17.67
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Like corn, only one or two producers’ price expectations in January or February were l
within the price range of the eventual harvest price. Only in 1996 were the price expectationg |
centered around the eventual harvest price. In all the other years, the eventual harvest price |
was in the tails of the producer price expectation distributions.

Comparison of the two distributions of expected prices seems to indicate producers
have more difficulty reaching a consensus of expected price for soybeans compared to corn,
This apparent difficulty may be related to the two month longer forecast period for soybeans
and the weather uncertainty associated with the South American soybean crop in January,
February, and March. For soybeans, producers must anticipate the weather for two crops--the !
South American crop in January through March and the United States crop during July through
September. ’

Comparison Expectation Models

How are these producers forming their price expectations? Are they based on cash
prices, futures prices, government support prices, errors in previous estimates, or some
combination of the above? Table 4 compares the producers average price expectations in
January and February to three simple but frequently used proxies for producer price
expectations. The first comparison is the futures market price for December corn and
November soybean on the elicitation day adjusted for expected basis in the two markets.
Expected basis is the average harvest basis from the previous five years. The second proxy is
cash harvest prices from the previous year. For example, the harvest price for soybeans on

November 15, 1990, was $5.39 a bushel (Table 4). The third proxy is the current cash price
on the elicitation day.

All three of these proxies are highly correlated with producer price expectations in
January and early February. The simple correlation coefficient is 0.93 or greater for each
proxy (Table 5). For corn, the December futures market price is most highly correlated with

corn price expectations based on futures prices contained the most information. However, they
found that soybean price expectations based on last years’ prices were superior to futures
prices. The soybean results of Shideed and White are not supported by the results in Table 9,
but the differences are not significantly different given that they are based on only six
observations.
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'- pmparison of Producer Price Expectations With Futures Prices, Previous
darvest Prices, and Current Prices.

7 Average Adjusted - Previous Current
Producer Futures Harvest _ Cash
Expectation Price Cash Price
Corn ($/bu)
2.43 2.56 2.48 2:.57
2.65 2.64 2.48 2.77
2.20 2.38 2.07 22
2.62 2.68 2.43 2.95
2.34 2.52 2.13 2.47
2.98 2.96 2.99 3.81
Soybeans ($/bu)

5.81 ' 6.10 5.39 5.62
5.80 5.89 5.27 5.73
5.67 5.76 5.29 5.72
6.33 6.37. 6.60 6.85
5.64 5.55 5.29 5.42
681 6.93 6.56 7.36

Correlation Between Average Producer Price Expectations and Futures

' __ Prices, Harvest Prices, and Current Prices."

Adjusted Previous Current

Futures Harvest Cash
Price Cash Price
.984 .949 967
.969 .930 : .982

291




Much more analysis needs to be done with these actual producer price expectations. As
more data is gathered, statistical analysis will become possible using more sophisticated
expectation models that require more degrees of freedom. The large error in forecast accuracy
and wide distribution in producer expectations at a given point in time would suggest the
inclusion of previous errors or some measure of dispersion of producer expectations. The
wide distribution of expectations suggests that producers are using a wide range of models or
methods in forming price expectations.

Producer Distribution Estimates

Producers were asked to estimate a low and high harvest price with only a ten percent
probability of going below or above these prices at harvest. The average low and high price
estimates for each year are reported in Table 6. For corn, the average spread between the low
and high price is $0.84 per bushel. The distributions are skewed to the right with more
probability of higher than lower prices. Compared to the most likely price, the high price is
$0.40 - 0.67 bushel higher, whereas the low price is only $0.35 - 0.55 bushel lower. The
lower bound price could be affected by the loan rate, but only in 1993 were the lower corn
price estimates of some producers near the loan rate. ’

Table 6. Producer Expectations of Most Likely, Low and High Price at Harvest
Compared to Actual Harvest Price.

‘ Actual Price
Production Expectations Exceeds Low (L)
Average Average Average Actual or High (H)
Most Likely Low High Harvest Price
Year Price Price Price Price Expectations
Corn ($/bu) %
1991 - 2.43 2.03 3.00 2.48 0 H
1992 2.65 215 3.18 2.07 60 L
1993 2.20 1.85 2.72 2.43 19 U
1994 2.62 2.23 3.23 2.13 52 L
1995 2.34 1.92 2.74 2.99 56 U
1996 2.98 2.43 3.65 3.36 21 U
Soybeans ($/bu) %
1991 5.81 4.98 7.16 5.27 7 L i
1992 5.80 5.10 6.75 5.29 35 L 1
1993 5.67 5.03 6.67 6.60 60 U
1994 6.33 5.66 7.38 5.29 68 L
1995 5.64 5.06 6.54 5.56 36 U
1996 6.81 5.91 7.88 6.75 3 L
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or soybeans, the average spread between the low and high price is $1.77 per bushel.
years, the potential price increase is $0.30 - 0.40 a bushel greater than the potential
1side movement each year. In 1991, the upside potential is $0.52 greater than the

iside potential. '

h -“most likely, low, and high price expectations across all producers and years are
triangular distributions in Figure 1. From 1991 to 1996, Virginia producers placed a
probability on price increases compared to price decreases.

CORN
M = most likely
. L =low price
“ H =high price
M=254
5
| | L (| ] i 1 L L L 1 1 L J
1.7 S T 21 23 25 27 29 31 33 Tw
SOYBEANS
M=6.01
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~ Each producer’s distribution of prices was skewed to the right. Producer expectations
increases were consistently $0.20 - 0.30 a bushel greater than their anticipated price
ases. Over 50 percent of the harvest corn prices were in the right or left tail of the
vidual producer’s expectations in 1992, 1994, and 1995. For soybeans, the harvest price
in the tail of 35-68 percent of the producer distributions in four of the six years. These
s indicate that producers are substantially underestimating the probability of large price

In general, these results indicate that producers have a wide range of price expectations
they underestimate the probability of large price changes. These results seem to
previous research that suggests no one model of how producers form expectations is
nt across commodities and time. These results also indicate that producers need
ontinued education on how to analyze market prices and how to evaluate the price risks they
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