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Official Production Estimates 
For Corn And Soybeans: 
Preparation And Accuracy 
By James P. Houck and Daniel 

Pearson 

The official U.S. government fore­
casts for crop acreage, yield, and 
production have recently come under 
close scrutiny and some criticism. In 
today's world of shortages and un­
certainty, the grain markets and grain 
prices react quickly to any change in 
the reported level of acreage or up­
coming production. Some farmers 
even say forecasts are used purposely 
to drive grain prices up or down. 
Additionally, world grain stocks and 
production are in a knife-edge bal­
ance. So changes in the U.S. grain 
production outlook-as each grow­
ing season unfolds--can change the 
global food situation from hope to 
despair and back again within a few 
weeks. 

This issue of Minnesota Agricul­
tural Economist describes briefly 
and unofficially how these crucial 
acreage and production forecasts are 
made and released during the crop 
year. It also examines the accuracy 
and behavior of monthly production 
forecasts for corn and soybeans over 
several recent crop years. Corn and 
soybeans arc emphasized here to 
limit this article and because these 
crops are the most important to Min­
nesota agriculture. However, much 
of the information applies to other 
crops and livestock products. 

Forming the estimates 

lhe Statistical Reporting Service 

The Statistical Reporting Service 
(SRS) prepares and publishes the 

official U.S. crop estimates. SRS is 
the primary fact-collecting and fact­
reporting agency of the U.S. Depart­
ment of Agriculture. SRS is a broad­
based, nonpolicymaking organiza­
tion headquartered in Washington 
D.C. Today, it consists of a Research 
Division, a Survey Division, an Es­
timates Division, 44 State Statistical 
Offices (SSO's), and the Crop Re­
porting Board. 

The Research Division develops 
new and improved collecting, esti­
mating, and forecasting methods for 
agricultural statistics. The Survey 
Division designs the forms and pro­
cedures for the SSOs to use in col­
lecting data by mail or by personal 
and telephone interviews. The Es­
timates Division defines and identi­
fies the data to be collected, pre­
scribes the statistical methods to be 
used, and is the principal contact 
with data users. 

The State Statistical Offices con­
duct surveys, summarize data, and 
recommend state and county esti­
mates to the Crop Reporting Board. 
They also publish information of in­
terest to their own states. For ex­
ample, theM innesota Crop and Live­
stock Reporting Service publishes 
(among other things) the annual re­
port, Minnesota Agricultural Statis­
tics. 

There are 44 SSOs; the Massa­
chusetts office serves six New En­
gland states, and the Maryland office 
also serves Delaware. This decentral­
ized approach for making estimates 
is based on the idea that statisticians 
in the SSOs: (I) can adapt general 
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procedures to local circumstances; 
and (2) have better knowledge of 
regional conditions than people lo­
cated in Washington, D.C. 

The Crop Reporting Board is not 
a fixed organizational unit. It is con­
vened to officially review and adopt 
estimates to be published. The board 
has several permanent members plus 
five or six commodity specialists 
selected from the Estimates Division 
and the SSOs. State representation 
changes for each report. This is to 
provide representation from all parts 
of the country and to assure that 
statisticians with firsthand knowl­
edge contribute to the final official 
estimates. 

Corn and soybean crop reports 

The two types of reports consid­
ered here involve acreage and pro­
duction. For corn and soybeans, the 
annual cycle of reports begins early 
in the year with farmers' intentions 
to plant. These are followed by fore­
casts of planted acreages, acreages 
in tended for harvest, probable yields, 
and potential production. Beginning 
in July for corn and August for 
soybeans, forecasts of crop produc­
tion as of the I st of each month are 
made through November. Then in 
January, final estimates of acreage 
harvested, actual yields, and produc­
tion are made. 

Acreage reports 

The first acreage report of each 
year for spring-seeded crops-such 
as corn and soybeans-is the Pros­
pective Plantings report. It is now 
published in January and is revised 
in March. (The January report began 
in I 970 and the March report will be 
replaced by an April report in I 976.) 
These planting estimates are based 
on mail surveys; approximately 
390,000 farmers receive question­
naires about their spring planting 
plans. Normally, more than one­
fourth of the questionnaires are re-



turned. These are then used to com­
pute acreage indications. 

Major nationwide interview sur­
veys using area samples and sophisti­
cated sampling techniques are con­
ducted about June I to establish 
estimates of spring plantings and 
acreages available for harvest. In ad­
dition, questionnaires also are mailed 
to approximately 4 70,000 produc­
ers. About one-third of these ques­
tionnaires normally are returned and 
used in the computations. The re­
sults of these surveys are released in 
the June acreage report. The esti­
mates of planted acreage, published 
in the June report, are normally 
changed very little during the crop 
season. However, since planting may 
be incomplete when the survey is 
taken around June 1, additional in­
formation is collected in July from a 
subgroup of those reporting in June. 
If a revision is necessary, it is pub­
lished in August. 

Production reports 

Forecasts of expected yield and 
production are issued during the 
growing season, and estimates are 
issued at season's end. Forecasts and 
estimates are considered by SRS to 
be two distinct items. Forecasts re­
late to an expected future occur­
rence, such as forecasted crop pro­
duction as expected before actual 
harvest. Forecasts assume that 
weather conditions and insect dam­
age for the remainder of the growing 
season will be about the same as the 
average of recent years. Estimates 
generally refer to the measurement 
of an accomplished fact, such as 
actual production estimated after the 
harvest. 

The first forecasts of yield and 
production are made in July for co.rn 
and in August for soybeans. They are 
then revised monthly until harvest. 
The monthly forecasts are based on 
information from both probability 
surveys and general mail question­
naires. SRS enumerators make actual 
on-the-spot plant counts and mea­
surements in approximately 3,200 
corn fields and 1, 700 soybean fields. 
Statisticians then use these data to 
forecast average yields. Question­
naires are also sent monthly to about 
75,000 individuals who are asked to 
give their opinions on local crop 
conditions and expected crop yields. 
Roughly one-third are returned. 

The end-of-year estimates of acre­
age, yield, and production are re-

ported in the Crop Production An­
nual Summary published in January 
after the harvest. By this time, all 
yield sample plots have been har­
vested and analyzed. Also, over 
800,000 questionnaires are mailed. 
Farmers report acres planted, acres 
harvested, and production for each 
major crop use (such as corn for 
grain or for silage). They also report 
acres abandoned or used for other 
purposes. 

Gathering reliable data 

When making any kind of survey, 
it is rarely possible--or even neces­
sary-to get data from everyone. 
What the total group is like can be 
inferred from a small, carefully se­
lected portion of the group called a 
sample. Mail sample surveys are the 
traditional method of developing ag­
ricultural estimates in this country. 
They are still widely used to provide 
general information on various agri­
cultural activities. Mail surveys are 
relatively quick and economical; how­
ever, they cannot alone provide all 
the information needed for accurate 
estimates. For example, not all farm­
ers in a sample respond to the ques­
tionnaire. Those who do may not be 
representative of the sample or the 
group. Some respondents may even 
misreport information. (All individ­
ual responses are kept confidential 
by SRS and are used only to develop 
estimates.) 

To overcome these weaknesses in 
the general mail survey, SRS has 
increased its use of probability sam­
pling and interviews. Statistical 
theory provides a basis for selecting 
samples so that the chance (proba­
bility) of any farm or farmer being in 
a sample can be computed. Then 
estimates can be made with much 
greater precision from relatively 
small samples. · 

Still, the basic information sourc­
es for crop estimates are individual 
farmers, no matter how they are 
selected. So the overall reliability of 
both forecasts and estimates really 
depends upon the accuracy with 
which individuals respond to SRS 
surveys and interviewers as well as 
the accuracy of the actual SRS mea­
surements. 

Preparing and issuing reports 

In December, the contents and the 
date and hour of release for each 
scheduled report in the coming year 
is announced. Work on each report 

-2-

must begin well before the issuing 
date. This includes survey prepara­
tion, approval and printing of ques­
tionnaires, issuance of instructions, 
establishment of training schools for 
enumerators, and many other activi­
ties. In the SSOs, survey data are 
collected, edited, summarized, ana­
lyzed, and then expanded into state­
wide totals. State statisticians pre­
pare initial indications and transmit 
them (with supporting materials) for 
review by the Crop Reporting Board 
in Washington, D.C. 

Production estimates for corn and 
soybeans are sensitive because these 
crops are heavily traded on the com­
modity futures markets. Anyone 
having early access to official esti­
mates would have an obvious advan­
tage in trading. Consequently, strict 
precautions are taken to prevent 
leakage of such information before 
its official release. The reports from 
the SSOs receive special handling in 
the mail; upon arrival in Wash­
ington, they are placed into a steel 
box secured by two locks. One key is 
held in the Office of the Secretary of 
Agriculture and the other by the 
Secretary of the Crop Reporting 
Board. 

Early in the morning of the sched­
uled release day, the chairman of the 
Crop Reporting Board and a repre­
sentative of the Secretary of Agricul­
ture open the box and remove the 
state reports. Then, escorted by a 
guard, they take these reports to the 
board rooms. 

While the final report is being 
prepared, the offic·~ area is isolated 
and guarded. Doors are locked, win­
dow blinds are closed and sealed, and 
all telephones are disconnected. 
Food is sent in. Only authorized 
persons may enter, and no one leaves 
until the report is released. Shortly 
before the report is to be distributed. 
the Secretary of Agriculture or his 
representative enters the board room 
for -a first look at the commodity 
estimates. He receives a briefing on 
the report (which has been printed 
inside the locked area) and signs it. 

Minutes before the release time, 
the Chairman takes several copies or 
the report to the newsroom outside 
the locked area. Reporters from wire 
services, newspapers, radio, televi­
sion, and brokerage houses wait be­
hind a restraining line for copies of 
the report. At the exact release time. 
the report is made available to every­
one in the room. 



Figure 1. Corn indicated production by months 
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State and national estimates go 
immediately by telephone, comput­
er, or facsimile to the SSOs where 
the information is announced to local 
news media. Later, full reports are 
mailed to individuals requesting 
them. 

Using the information 

Gathering, summarizing, and pub­
lishing crop and livestock data is 
time-comsuming and expensive. 
How is this information used, and 
who uses it? To begin with, farmers, 
themselves, are major users of the 
data. Of course, the value of the 
information depends partly on the 
type and size of the farmer's' 
operation. 

To a cash-crop farmer, early­
season indications of planting inten­
tions can be quite helpful. For in­
stance, if large increases in corn 
acreage are projected, the farmer 
may decide to plant less corn and 
more soybeans. Estimates of total 
production during the crop year may 
help a producer decide whether to 
sell, store, or feed his grain. The 
same can be said for farmers' use of 
data on livestock numbers, type, 
weights, slaughterings, breeding in­
tentions, etc. 

Other important users of agricul­
tural statistics are farm organiza­
tions, agribusiness firms, commodity 
traders, business analysts, state and 
national farm policy makers, and 
foreign buyers of agricultural prod­
ucts. These groups want accurate 
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Table 1. Corn: errors in production forecasts, 1963-1975 

Maximum Month of 
maximum error Crop year 

1963 ........... . 
1964 ........... . 
1965 ........... . 
1966 ........... . 
1967 ........... . 
1968 ........... . 
1969 ........... . 
1970 ........... . 
1971 * * ......... . 
1972* * ......... . 
1973 * * ......... . 
1974** ......... . 
1975 ........... . 

forecast error* 

Percent 

- 4.2 
+ 11.6 

4.7 
4.5 
7.3 

+ 4.2 
8.6 

+ 16.1 
- 6.7 
-- 11 .2 
+ 2.1 
+ 7.1 
+ 4.8 

July 
July 
July 
August 
July 
Sept. 
July 
July 
Sept. 
August 
Sept.-Oct. 
Sept. 
July 

*"Forecast error" is the difference between the monthly corn produc­
tion forecast and the final yearend estimate of actual production. A plus 
sign ( +) indicates an overestimate; a minus sign indicates an under­
estimate. 
**No July estimates were made in these years. 

Table 2. Corn: average error in production forecasts by month, 
1963-1975 

Month Average monthly 
forecast error 

------------------------------------------~~~ 

July ............................... . 
Augu~ ............................... . 
September ............................ . 
October . . . . . . . . . . . . . ....... . 
November ............................ . 

Percent 
6.5 
5.6 
4.3 
2.6 
1.6 

Table 3. Soybeans: errors in production forecasts, 1963-1975 

Crop year_ 

1963 ........... . 
1964 ........... . 
1965 ........... . 
1966 ......... . 
1967 ........... . 
1968 ........... . 
1969 ........... . 
1970 ........... . 
1971 ........... . 
1972 ........... . 
1973 ........... . 
1974 ........... . 
1975 ........... . 

Maximum 
forecast error* 

Percent 

+4.2 
+6.7 
+2.5 
-7.3 
+2.7 
-3.8 
-6.9 
-1.2 
+ 5.1 
+6.3 
+3.4 
+8.3 
-5.2 

Month of 
maximum error 

Sept. 
August 
Sept. 
August 
Sept. 
August 
Sept. 
August 
August 
Nov. 
Sept. 
Sept. 
Sept. 

*"Forecast error" is the difference between the monthly soybean 
production forecast and the final yearend estimate of actual produc­
tion. A plus sign ( +) indicates an overestimate; a minus sign indicates 
an underestimate. 

--4--

and up-to-date information on which 
to base purchases, sales, economic 
projections, pol icy recoml)1enda tion s, 
new investments, outputs of related 
products such as fertilizer and ma­
chinery, and many other public and 
private activities. The eagerness 
which which newly released crop 
reports are seized by reporters and 
relayed to the public attest to their 
value in today' world. 

The record of accuracy 
What's the SRS's track record in 

forecasting corn and soybean pro­
duction. Beginning with July for 
corn and August for soybeans, SRS 
issues monthly forecasts of indicated 
production (July corn forecasts were 
not made in the I 971-7 4 period). 
Acreage data for these estimates are 
fairly firm by then. So changes in 
indicated production are mostly 
from changes in yield estimates as 
each growing season unfolds. 

Forecasting corn production 

Accuracy in forecasting season by 
season corn production for 1963 
through 1975 is shown in figure I. 
The solid line in each year's panel is 
the final estimate of that year's pro­
duction made after the close of the 
season. (This figure goes into the 
official statistics.) The dotted line in 
each panel shows the progress of the 
SRS forecast from July to December. 

In some years (such as 1964 and 
1970), the forecasts started off too 
high and then gradually closed in on 
the final figure. In other years (such 
as 1969 and 1972), the early fore­
casts were too low initially and then 
crept up toward the final estimate. In 
a few years (such as 1965 and 1966), 
they started off too high or low and 
then reversed themselves to the 
other side of the line before moving 
toward the final figures. Recall that 
most of the month-to-month changes 
in these forecasts are because of 
changes in yield estimates which re­
tlect the uncertainties of weather and 
pest problems. These hazards gener­
ally cannot be predicted or measured 
in advance. Consequently, much of 
the difference between an individual 
forecast and the final production fig­
ures is not an "error" in the sense 
that better measurement could elimi­
nate it. It is because of the impact of 
basically unpredictable forces. 

Note the large, early overestimate 
in 1970--the year of the corn blight. 
That year, the forecasts were revised 



Figure 2. Soybeans indicated production by months 
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downward through the season as re­
ports poured in of new, serious in­
festations. In 197 4, the large rapid 
drop of the forecast late in the grow­
ing season occurred when record 
early frosts and poor harvest time 
weather occurred throughout many 
production areas. Over this 13-year 
period, early-season overestimates 
occurred about as often as early­
season underestimates. No sy sterna­
tic biases or tendencies seem to oc­
cur in the forecasts of corn produc­
tion. 

In addition, the overall record of 
accuracy in SRS corn forecasts ap­
pears quite good. For each crop year 
in the period, table I contains the 
maximum forecast error in percen­
tage terms and. the month in which it 
occurred. Almost always, the largest 
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error occurred in July or Augu st and 
then narrowed as the sea on pro­
g re sed. The average maximum error 
was about 7 .2 pe rcent above o r be­
low the ac tual output. T abl e 2 show s 
the pa ttern of ave rage erro r in corn 
produc tion fo recasts by month. No te 
the definite trend towa rd mo re accu­
rate forecasts a th e eason pro­
g resses. 

Forecasting soybean production 

F igure 2 shows the reco rd of ac­
curacy for soybean production fo re­
ca ts fo r 1963 through 1975. Soy­
bean produc tion is first fo recas t in 
August. The expe rience in individ­
ual oybean c rop years during th e 
pe riod can eas ily be een from th e 
individual panels in figure 2. 

Notice that soybean p roduction 
fo reca ts a re generally less subj ec t to 
rev ision than co rn fo recas ts. Table 3 
confirms thi s; it has exactly the same 
inte rpretation fo r soybeans as tabl e I 
h as fo r corn. P rojec ted soy bean 
yield s fluctua te less from month to 
month than do corn yields. So once 
the pl anted ac reage is fa irly well 
known, soybean production is easie r 
to fo reca t th an is co rn p roduct ion. 
The average maximum fo recast e rror 
fo r soybean product ion during the 
13-year pe riod i ~ only about 4.9 
pe rcent above or below the actua l 
output. Table 4 show the pattern of 
average error in soybean production 
fo recas ts by month. Once again, th e 
fo recasts become mo re accu ra te a 
the season progres es. 

James P. Houck (left) is professor 
and Daniel Pearson is resea rch 
assistant in the Department of Agri­
cultural and Applied Economics. 
Former undergraduate resea rch 
assistant Pam Beckman helped an­
alyze the data. 

Table 4. Soybeans: average error in production forecasts by month, 
1963-1975 
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