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Prospective Plantings reports are survey-based estimates of producer planting intentions that are typically 
released at the end of March and reflect producer responses to the March Agricultural Survey. Good and 
Irwin (2011) provide a thorough review of the survey procedures used by the USDA.  As one of the first 
indications of the upcoming supply for the new crop year, these reports have been shown to have significant 
impacts on commodity markets (e.g. Dorfman and Karali, 2015; Xie et al, 2016).  However, like any 
survey-based estimates, Prospective Plantings are subject to sampling and non-sampling errors. While 
USDA goes to a great extent to minimize potential errors through their survey design and reported data 
review procedures, some error is unavoidable. The purpose of this article is to assess reliability of 
Prospective Plantings estimates based on their track record over the last 20 years.  In doing so, we are 
expanding on brief reliability analyses published at the end of each prospective plantings report and taking 
a more detailed look at the errors associated with these estimates.  Several earlier farmdoc daily articles 
(e.g., April 4, 2014; October 15, 2015; January 27, 2016) examine additional issues related to USDA 
acreage reports.  

Prospective Plantings Errors 

In summary, our review of Prospective Plantings errors over the last 20 years shown in figure 1 indicates 
that the differences between corn planted acreage and prospective plantings remained within a +/-3% 
range or under 2 million acres 95% of the time.  Corn prospective plantings were within 1 million acres 
greater than planted acreage 45% of the time. Soybean prospective plantings errors remained within 3% 
(under 2 million acres) 80% of the time and within 4% (under 3 million acres) 95% of the time. Cotton errors 
were less than 1 million acres 90% of the time. Wheat errors remained within 3% (under 2 million acres) 
95% of the time and under 1 million acres 60% of the time. Prospective Plantings were unbiased estimates 
of planted acreage most of the time except in the periods of acreage contraction when corn and cotton 
prospective plantings tended to overestimate planted acreage.   
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Prospective Plantings Reliability on Average 

Table 1 shows the average values of planted acreage and their standard deviations for corn, soybeans, 
wheat and cotton over 1996-2015.  This information provides background on relative variability in acreage 
planted based on the coefficients of variation.  As the table shows, soybean acreage planted is relatively 
less variable while cotton acreage planted is relatively more variable among these commodities.   

The difference between the final estimate of planted acreage and prospective plantings can be regarded as 
error and examined in both acres and percentages.  Mean absolute error and Root mean squared error 
illustrate the average magnitude of the difference between the estimate and the final value, thus the 
average error of corn prospective plantings is 1,042 thousand acres or 1.48% of the planted acreage.  
Cotton prospective plantings errors appear smallest in acres (628 thousand) but largest in percentage 
terms (6.29%).   

 

Corn Soybeans Wheat Cotton
Acreage Planted

Mean (1000 acres) 84,369 74,437 60,282 12,808
Stdev (1000 acres) 6,630 4,661 5,520 2,277
CV (%) 7.86% 6.26% 9.16% 17.78%

AP - PP
Mean ABS (1000 acres) 1,042 1,290 915 628
Mean (1000 acres) -25 -67 -134 -51
Stdev (1000 acres) 1,321 1,587 1,253 816
T-test -0.09 -0.19 -0.48 -0.28
min -1,917 -2,582 -3,744 -1,320
max 3,073 3,296 1,997 2,170

(AP - PP)/AP
RMSPE (%) 1.48% 2.10% 2.11% 6.29%
Mean (%) -0.05% -0.10% -0.32% -0.69%
Stdev (%) 1.52% 2.15% 2.14% 6.41%
T-test -0.15 -0.21 -0.68 -0.48
min -2.36% -3.71% -6.90% -12.19%
max 3.29% 4.27% 2.66% 14.73%
AP is Acreage Planted, PP is prospective Plantings

Table 1. Reliability of Prospective Plantings Planting Acreage Estimates, 
1996-2015
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Average (mean) errors are examined to determine whether positive errors are offset by the negative errors 
to make sure there is no consistent bias in Prospective Plantings estimates.  The t-tests in table 1 indicate 
that the mean errors are not significantly different from zero at the conventional confidence levels, 
suggesting that Prospective Plantings have been unbiased estimates of planted acreage over the last 20 
years. While corn forecast errors were less than 3.5% even in extreme cases (max and min), other crops, 
particularly cotton, showed much larger errors reaching an overestimation by 12% in 2007 and an 
underestimation by almost 15% in 2011.  In acreage terms, soybeans and wheat have seen some of the 
largest errors with overestimation by 3,744 thousand acres in wheat in 2011 and underestimation by 3,296 
thousand acres in soybeans in 2012. 

Prospective Plantings Reliability by Scenario 

Table 2 breaks down our analysis for different types of errors and allows to take a closer look at the different 
situations in which the errors may be made.  The first two sets of results confirm the lack of bias in 
Prospective Plantings as there are roughly the same amount of positive and negative errors except for corn 
where we have more negative errors but the size of positive errors is slightly bigger.  At the same time the 
size of negative errors appears slightly bigger in cotton and wheat.   

 

 

The next set of results looks at the size of errors for the years of acreage expansion that were correctly 
characterized as such by Prospective Plantings estimates. These result show no bias in predicting acreage 
expansion by prospective plantings reports.  On the other hand, in years of acreage contraction, average 
forecast errors for corn and cotton are negative and significantly different from zero indicating 
overestimation of planted acreage (or underestimation of contraction) by about 0.77% or 640 thousand 
acres and by 3.53% or 419 thousand acres, respectively.  Incorrect prediction of expansion or contraction in 
planted acreage by prospective planting estimates was rare in all commodities except soybeans and limited 
to years with small acreage changes.  In 3 cases when it happened in the wheat market, prospective 
plantings indicated wheat acreage contraction relative to the previous year, instead acreage turned out to 
expand, which means that prospective plantings underestimated planted acreage by about 1.45% or 849 
thousand acres. 

Corn Soybeans Wheat Cotton
Positive Errors (PP<AP)

Count 8 10 10 10
Mean (acres) 1452 1222 782 577
Mean (%) 1.46% 1.64% 1.21% 4.30%

Negative Errors (PP>AP)
Count 12 10 10 10
Mean (acres) -821 -1357 -1049 -679
Mean (%) -1.04% -1.85% -1.86% -5.69%

Count 11 9 7 9
Mean (acres) 389 423 -307 438
Mean (%) 0.41% 0.55% -0.72% 3.02%

Count 6 6 10 10
Mean (acres) -640 ** -818 -308 -419 *
Mean (%) -0.77% ** -1.19% -0.58% -3.53% *

Count 3 5 3 1
Mean (acres) -313 -50 849 *
Mean (%) -0.31% 0.03% 1.45% *
AP is Acreage Planted, PP is prospective Plantings

Correctly Predicted Growth

Correctly Predicted Contraction

Incorrectly Predicted Direction of Change

Table 2. Reliability of Prospective Plantings for Different Types of Errors, 
1996-2015
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Implications 

Looking forward to the next Prospective Plantings report that will be released on March 31, 2016, our 
findings imply that while these estimates will not be equal to the June 2016 planted acreage numbers or the 
final planted acreage released in January 2017, they will be within a 3% margin of error for corn, soybeans 
and wheat and within a 1 million acre margin of error for cotton in the vast majority of the time.  On average, 
we can expect corn prospective plantings estimates to be 1.042 million acres or 1.48% different from the 
final planted acreage numbers.  Prospective plantings tend to be “off” from the final planted acreage by 
1.290 million acres or 2.10% for soybeans, 0.915 million acres or 2.11% for wheat and 0.628 million acres 
or 6.29% for cotton.  Most of the time, Prospective Plantings are unbiased estimates of final planted 
acreage, meaning that they neither overestimate or underestimate the final numbers.  However, the 
situations to watch out for are associated with acreage contraction.  Thus, if USDA will report that corn 
acreage will be down from what it was last year, they will likely underestimate this acreage reduction by 
0.77% or 640 thousand acres.  Similarly, if cotton acreage is down from last year, USDA will likely 
underestimate this acreage reduction by 3.53% or 419 thousand acres. No bias associated with acreage 
contraction has been detected in soybeans or wheat. 
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