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Abstract

Farmers’ expectations of uncertain future outcomes are a significant determinant of farm
level decisions related to investment and the supply of commodities. However, our understand-
ing of the process by which farmers form their expectations is still limited. This study uses
direct measures of farmers’ expectations collected through the Purdue University/CME Group
Ag Economy Barometer to measure the effect of surprise information on farmers’ short- and
long-term expectations. The effect is identified using an event study framework previously used
to examine the impact of market information on commodity futures markets. Using the varia-
tion between professional and USDA forecasts of corn ending stocks, we demonstrate that sur-
prise information alters farmers’ short- and long-term expectations of the financial conditions
of their farm operation and the broader agricultural economy. This change in expectations is
also linked to potential economic outcomes, as captured by farmers’ attitudes on investment
decisions. Specifically, when USDA forecasts more corn ending stocks than anticipated by pro-
fessional forecasters, farmers are shown to be more pessimistic. This study provides a necessary
first step toward understanding the process by which farmers incorporate new information in
their expectations.
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Introduction

Farmers’ expectations of uncertain future outcomes are key for decision making. Commodity
price expectations are a significant determinant of supply dynamics (e.g. (Ezekiel, 1938; Nerlove,
1958; Nerlove and Bessler, 2001) and storage decisions (Wright, 2001). Similarly, farmland price
expectations drive investment decisions (Briggeman et al., 2009; Weber and Key, 2015) and income
expectations influence the adoption of conservation practices (Nielsen et al., 1989) and technology
(Baerenklau and Knapp, 2007). As a result, expectations are an important component of many
models of farm decision making and the agricultural economy. However, our understanding of
the process by which farmers form their expectations is still limited. This study uses a novel
survey-based measure of farmer expectations in an event study framework to identify the effect
of information on farmers’ expectations.

In October of 2015, the Center for Commercial Agriculture at Purdue University and CME
Group, Inc. began a survey of farmers’ economic attitudes and expectations, the Ag Economy
Barometer. The Ag Economy Barometer is modeled after the University of Michigan Survey of
Consumers, which collects information on consumer economic attitudes and expectations. The
Survey of Consumers was developed in 1946 on the principle that consumers attitudes and ex-
pectations could supplement our understanding of economic conditions when other measures of
economic activity are inconsistent with theoretical predictions (Katona, 1974). The Survey of Con-
sumers has been used to establish an empirical link between expectations and economic outcomes,
such as consumption growth (Carroll et al., 1994), consumer spending (Souleles, 2004), and income
(Barsky and Sims, 2012). These studies examine either individual responses or aggregate measures
of consumer sentiment computed from the respondents’ attitudes toward the current economy and
short- and long-term expectations. The Ag Economy Barometer was developed to provide a simi-
lar monthly measure of farmers’ sentiment as it relates to their farm and the broader US agricultural
sector.

While the Ag Economy Barometer is discussed widely in the popular press, the information
provided by the Ag Economy Barometer’s measures of farmer sentiment is largely unexplored.
Agricultural economists primarily examine expectations through commodity futures markets. Fu-
tures markets are believed to be market participants’ aggregate expectation of spot prices in the
future (Working, 1949). In an efficient commodity futures market, new information will alter the
expectations of market participants, and price levels will adjust accordingly (Fama, 1970). Previous
research demonstrates that the United States Department of Agriculture (USDA) World Agricul-
tural Supply and Demand Estimate (WASDE) reports shift commodity prices in a manner that is
consistent with theory (Isengildina-Massa et al., 2008b,a; Adjemian, 2012; McKenzie and Ke, 2021).
These studies assume that the price shifts occurred in an efficient market because of the changes
in expectations of market participants.
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In contrast, we directly test the degree to which farmers’ expectations are influenced by new
information on corn ending stocks estimates provided by WASDE. Nerlove and Bessler (2001)
argue that direct measures of expectations can be used “...not only to test models of expectation
formation freed from the constraints imposed by the behavioral model in aggregate time series
analysis, but also to understand better the way in which expectations are actually formed and
how they might influence subsequent behavior, and to refine models of expectation formation in
the light of this evidence (pg 199)”.

Consistent with Nerlove and Bessler (2001), we first test models of expectation formation freed
from the constraints imposed by the assumption that commodity futures markets aggregate the ex-
pectations of market participants efficiently. By using measures of surprise information in WASDE
corn ending stocks following Colling and Irwin (1990), we are able to understand better the way
in which expectations are actually formed. A positive surprise in corn ending stocks would sug-
gest more stocks than anticipated with implied negative price pressure. Consistent with theory,
we find more than expected corn ending stocks decrease farmers’ short–term expectation for the
financial conditions of their farm and the US agricultural economy at large. In addition, we find
a similar effect for farmers’ long–term expectations, consistent with prior findings that WASDE
reports affect deferred commodity futures prices (Adjemian, 2012). Further, using individual re-
sponses from the Ag Economy Barometer, we demonstrate a difference between the expectations
of farmers who produce corn and those who feed corn to livestock. As Nerlove and Bessler (2001)
argue, the direct measurement of expectations may yield insights into resulting changes in farmer
behavior in light of new information on corn ending stock estimates, such as investment behav-
ior. We show that farmer optimism toward large investments is decreased by positive surprises in
WASDE corn ending stocks. As a result, this study provides a necessary first step towards refining
our models of farmer expectation formation. For example, we provide evidence that farmer ex-
pectations adjust more slowly to information than futures market prices do. Farmers’ short-term
expectations appear to adjust fully to surprise information in WASDE corn ending stocks one day
after WASDE is released. Futures market prices, however, have been shown to fully incorporate
new information within ten minutes (Lehecka et al., 2014).

The remainder of this paper is organized as follows. In the next section, we demonstrate how
this study contributes to two disparate strands of the existing literature: the role of information
in expectation formation and the influence of market information on commodity futures markets.
Next, we define the important features and characteristics of the Ag Economy Barometer survey.
Then, we explain our empirical methods and identification strategy for modeling the influence of
WASDE information on farmers’ attitudes and expectations. We then present our empirical results
and additional robustness checks. The paper concludes with implications for research and policy.
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Literature Review

This study contributes to two disparate strands of the existing literature. We aim to establish an
empirical link between market information and farmers’ attitudes toward the current economy
and short- and long-term expectations. We draw from the economic theory and empirical tools
provided by previous studies of direct measures of inflation expectations of various economic
agents. This approach builds on the rich tradition of direct measurement of expectations of farmers
and others in the agricultural economy. We also exploit the event study design previously used to
measure the impact of WASDE on commodity futures markets. By combining the insights from
these strands of literature, we develop an identification strategy to accurately measure the link
between information and farmers’ expectations.

Information and Expectations

Our understanding of the way in which expectations are influenced by new information is largely
drawn from studies of inflation. These studies are motivated by the critical role of inflation ex-
pectations in many empirical models of the economy (e.g. Mankiw and Reis, 2007). As a result,
central banks seek to influence inflation expectations and use communication as a useful “...tool to
help stabilize the economy” (Candia et al., 2020, pg. 23). However, previous studies suggest cen-
tral bank communications rarely reach the public, and when they do, they often do not affect the
consumers’ beliefs (Lamla and Vinogradov, 2019; Binder, 2017). As a result, a large literature ex-
amines what types of information actually influence inflation expectations of consumers and other
economic agents. For example, Haldane and McMahon (2018) and Haldane et al. (2020) show that
more direct and simplified messages from central banks can be more effective in shifting inflation
expectations. In addition, a number of studies highlight the influence of other sources of informa-
tion on inflation, such as social media or news outlets (Binder and Rodrigue, 2018; Coibion et al.,
2018, 2019, 2020).

These studies all measure the influence of information on inflation expectations directly
through surveys of consumers, firms, and professional forecasters. The agricultural economics
literature is also marked by a rich tradition of direct expectation measurement through surveys.
The USDA was the first to collect survey-based expectations of consumers in 1944 (Pesaran and
Weale, 2006). For example, the USDA Hogs and Pigs report has been used in foundational studies
of farmers’ expectations, such as Runkle (1991) and Colling et al. (1992). In addition, agricul-
tural economists examined US farmers’ expectations through surveys independent of the USDA
(Schultz and Brownlee, 1942; Heady and Kaldor, 1954; Bessler, 1982), as well as in developing
countries (Ravallion, 1985). More recently, a number of studies examine the expectations of other
agricultural market participants, such as bankers and real estate appraisers (Kuethe and Hubbs,
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2017; Kuethe and Oppedahl, 2021; Kuethe et al., 2021).

WASDE Information in Commodity Markets

As previously mentioned, the agricultural economics literature has measured the relationship be-
tween information and expectations indirectly through commodity futures prices. This research
builds on the notion that in an efficient market, prices will respond to valuable information (Camp-
bell et al., 1998). The maintained hypothesis is that the price response is directly related to the
change in (unobserved) expectations of market participants (Fama, 1970). The standard approach
within this literature is to estimate the causal impact of information provided by USDA reports on
commodity futures market prices in an event study framework.

A number of studies estimate the causal impact of the WASDE on commodity futures mar-
kets by examining commodity prices before and after the release. The studies largely show that
WASDE affects commodity prices across a variety of commodities, like cotton, corn, soybeans, and
wheat, and outcome measures, such as price variance or implied volatility (Fortenbery and Sum-
ner, 1993; Isengildina-Massa et al., 2008b,a; Adjemian, 2012; McKenzie and Ke, 2021; Isengildina-
Massa et al., 2021). WASDE reduces uncertainty in commodity markets as measured by implied
volatility in corn and soybean options (Isengildina-Massa et al., 2008a). At least one study suggests
that WASDE release does not always lead to changes in commodity futures prices (Fortenbery and
Sumner, 1993). However, a number of studies show that the impact of WASDE varies by time in
the marketing year (Isengildina-Massa et al., 2021) and the information included in the report (Ad-
jemian, 2012; Isengildina-Massa et al., 2021). In fact, there is recent evidence that WASDE releases
influence commodity market prices outside of the US (McKenzie and Ke, 2021). Most important
to our study, the impact of WASDE on commodity futures prices varies by commodity stocks
(Adjemian, 2012).

This study similarly uses an event study framework to test for the causal impact of WASDE
release, but our approach differs from convention in three important ways. First, as previously
discussed, we examine expectations directly using responses from the Ag Economy Barometer
survey. Second, by examining measures of commodity price variance or volatility, previous studies
only yield estimates of magnitude of WASDE releases on expectations or uncertainty. By using
our direct measure of expectations, we are also able to estimate the sign or direction of response.
Our approach builds on Colling and Irwin (1990), who estimate the impact of the Hogs and Pigs
Report on hog futures prices. Colling and Irwin (1990) measure the “unanticipated” or “surprise”
information in the Hogs and Pigs Report as the difference between published report estimates and
a priori professional forecasts of the same information. Thus, the surprise information would not
be incorporated into the commodity futures price prior to the release. In a similar fashion, we
would expect the surprise information to not be incorporated in respondents’ expectations prior
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to the WASDE release. Third, instead of looking at the WASDE report in aggregate, we examine
the impact of specific information contained in the report, following Colling and Irwin (1990),
Grunewald et al. (1993), Garcia et al. (1997), McKenzie and Darby (2017), and Karali et al. (2019).
We measure surprise as the percentage difference between WASDE reported corn ending stock
estimates and the median of a priori professional forecasts reported by Bloomberg, LP.

Data

We directly test the degree to which farmers’ expectations are influenced by new information, us-
ing data collected by the Ag Economy Barometer and Bloomberg, LP. The Ag Economy Barometer
began in October of 2015 as a collaboration between The Center for Commercial Agriculture at
Purdue University and CME Group, Incorporated.1 The Ag Economy Barometer is a weighted,
repeated cross section of commercial farmers. Each month, the Ag Economy Barometer surveys
400 farmers. The respondents are selected using sample weights derived from the USDA Cen-
sus of Agriculture. The survey is designed such that each respondent produces at least $500,000
of agricultural commodities annually, and the survey weighting ensures that the largest agricul-
tural enterprises are represented. Further, the weighting procedure makes sure that the aggregate
measure of sentiment reflects the farming sector at large.

The Ag Economy Barometer includes a set of questions that address seasonal or timely con-
cerns within the agricultural sector, as well as set of core questions that are included each month.
These core questions are modeled after The University of Michigan Survey of Consumers and
are used to create the monthly Ag Economy Barometer sentiment index. The core questions of
the Ag Economy Barometer solicit farmers’ attitudes and expectations. As shown below, the core
questions address farmers’ attitudes toward their financial conditions (question 1) and large farm
investments (question 5), as well as short-term expectations for the individual farmer’s operation
(question 2) and the broader agricultural economy (question 3). Finally, the core questions exam-
ine the long-term expectations for the broader agricultural economy (question 4). The five core
questions are as follows:

1. We are interested in how farmers are getting along financially. Would you say that your
operation today is financially better off, worse off, or about the same compared to a year
ago?

2. Now, looking ahead, do you think that a year from now your operation will be better off
financially, worse off, or just about the same as now?

3. Turning to the general agricultural economy as a whole, do you think that during the next

1All information on the Ag Economy Barometer is according to the Center of Commerical Agriculture at Purdue Uni-
versity website: https://ag.purdue.edu/commercialag/ageconomybarometer/
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twelve months there will be good times financially, or bad times?
4. Looking ahead, which would you say is more likely, U.S. agriculture during the next five

years will have widespread good times or widespread bad times?
5. Thinking about large farm investments - like buildings and machinery - generally speaking,

do you think now is a good time or bad time to buy such items?

The core questions are used to calculate the monthly Ag Economy Barometer sentiment index.
As shown in figure 1, the monthly Ag Economy Barometer sentiment index has fluctuated widely
through the observation period. A sentiment index value of 100 reflects neutral sentiment. A sen-
timent index above 100 indicates optimistic sentiment, and a sentiment index below 100 suggest
pessimistic sentiment. The Ag Economy Barometer sentiment index has largely indicated positive
or optimistic sentiment. However, the sentiment index has indicated pessimism in 2017, in 2020 at
the beginnings of the COVID19 pandemic, and most recently in the summer of 2022.2

In addition to the individual attitudes and expectations, in a number of months, we observe
the time at which each respondents completed the phone survey. We therefore, can examine in-
dividual responses to the Ag Economy Barometer survey before and after the release of WASDE
reports. WASDE reports are released between the 9th and 12th day of each month at 12PM EST.
As shown in the top panel of table 1, our dataset includes 9 months in which the WASDE report
was released during the survey collection period. The top panel of table 1 shows the number of
survey responses before, on, and after the WASDE release day.

In a manner consistent with Colling and Irwin (1990), the surprise information in WASDE is
measured using data obtained from Bloomberg, LP. Bloomberg LP surveys professional forecasters
to obtain their expectations of WASDE ending stocks of major agricultural commodities. After
the release of WASDE, Bloomberg, LP provides a measure of surprise based on the percentage
difference between the median expected ending stocks estimate of the professional forecasters
and the actual ending stocks estimate reported by WASDE.

While the WASDE report includes many agricultural commodities, our empirical analysis con-
centrates on the ending stocks of corn due to its importance to the US agricultural economy. Corn
is the largest value crop in the US and is grown commercially in many states (U.S. Department
of Agriculture, National Agriculture Statistics Service, 2021b). As a result, we believe each farmer
responding to the Ag Economy Barometer survey is likely aware of corn market conditions. The
second panel of table 1 shows the corresponding monthly surprise in corn ending stocks estimate.
When the surprise is negative, there are less ending stocks reported than were expected by profes-
sional forecasters. A negative surprise should place positive pressure on corn futures prices. The
lower panel of table 1 shows the percentage change in the nearby corn futures contract from 12

2The Ag Economy Barometer sentiment index is calculated as a mean of relative scores for each of the five core questions.
The score for each question is calculated by subtracting the percentage of negative responses from the percentage of positive
responses, and adding 100. Adding 100 creates a potential range of scores from 0 to 200, and assigns 100 the neutral value.
The Ag Economy Barometer sentiment index is then calculated as the mean of these relative scores.
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Figure 1: Purdue University/CME Group, Inc. Ag Economy Barometer senti-
ment index (October 2015 – July 2022)

Source: Purdue University Center for Commercial Agriculture, Producer Survey, (October 2015 – July 2022)

PM EST (time of WASDE release) to the end of the day-time trading session (2 PM EST).
As previously mentioned, the change in farmers’ attitudes and expectations to surprise infor-

mation in the WASDE corn ending stocks estimates would likely differ depending on whether
the farmers produce corn or feed corn to livestock. Because a negative ending stock surprise is
associated with positive corn price pressure, we would expect the attitudes and expectations of
corn farmers to move in opposition to ending stocks surprises. In contrast, the attitudes and ex-
pectations of farmers who feed corn to livestock would be positively correlated with corn ending
stocks surprises. To capture the heterogeneity in response we assign farms into three categories.
First, a farmer who produces corn is classified as a “Corn Farmer.” Second, a farmer who feeds
corn to livestock but does not grow corn, is classified as a “Corn Feeder.” Finally, any farmer who
grows crops other than corn and does not produce livestock is classified as “Other.” Table A1 in
the Appendix shows the number of respondents by farm type classification before, on, and after
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Table 1: Suprise information in WASDE

Date June 2018 June 2019 Sept 2019 Dec 2019 Nov 2020 Dec 2020 May 2021 Dec 2021 July 2022

Release Date 12th 11th 12th 10th 10th 10th 12th 9th 12th

Ag Economy Barometer Survey Responses

Before 62 131 253 68 64 173 137 59 33
Release Day 52 99 74 64 83 139 101 21 165
After 287 171 73 268 253 88 162 324 202
Total 401 401 400 400 400 400 400 400 400

% Surprise Information in WASDE Corn Ending Stocks (millions of short tons)

–5.31 –1.13 9.61 0.00 –15.74 –15.74 15.92 0.10 0.01

% Change in nearby Corn Futures Price 12 PM ET - 2 PM ET Release Day

1.268 4.126 2.479 0.199 2.216 –1.001 –1.459 0.297 1.066

the release day of the WASDE report.

Methods

Our identification strategy builds on previous studies that examine the impact of WASDE releases
on commodity futures prices. Specifically, we use an event study framework, one of the oldest and
simplest causal identification methods.

Colling and Irwin (1990) develop an empirical test of the effect of surprise information on
commodity price levels by examining changes before and after WASDE releases. The model builds
on Pearce and Roley (1984) and takes the form:

∆Futures Pricet = α + β1 xs
t︸︷︷︸

surprise

+β2 xe
t︸︷︷︸

expected

+β3

m∑
i=1

xk
t−i︸︷︷︸

known

+µt (1)

where xs
t is the surprise information at time t, xe

t the expected ending stocks estimates from profes-
sional forecasters prior to 12 PM EST on WASDE release day, and

∑m
i=1 xk

t−i both the expected and
surprise information which is already known from previous days. Colling and Irwin (1990) show
that, in an efficient market, all of the expected (xe

t ) and known information (
∑m

i=1 xk
t−i) is reflected in

the futures price at (t-1). Therefore, (1) collapses to:

∆Futures Pricet = α + β1 xs
t︸︷︷︸

surprise

+µt. (1’)
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The impact of surprise information on the change in commodity futures prices is captured by
coefficient β1, which can be estimated by Ordinary Least Squares (OLS). The regression estimate
of β1 has a causal interpretation because the surprise information is exogenous.

In a manner similar to Colling and Irwin (1990), we examine the change in farmers’ attitudes
and expectations as they relate to surprise information in WASDE reports. In contrast to the change
in futures prices examined in (1’), our outcome variable is not continuous. Instead, we observe an
ordered limited dependent variable that approximates the unobserved attitudes and expectations
of respondents which are continuous (Theil, 1952; Carlson and Parkin, 1975). Lahiri and Zhao
(2015) show that individual survey responses can be used in an ordinal regression framework to
approximate the unobserved continuous attitudes and expectations.

Each of the core questions from the Ag Economy Barometer elicit ordinal responses with three
possible categories. These categories can generally described as (i) positive or good, (ii) neutral, or
(iii) negative or bad.3 We use an ordered logistic regression to estimate the probability of a farmer
choosing a categorical response given the surprise information of WASDE corn ending stocks.
Following (1’), the regression takes the form:

yit = β1 xs
t︸︷︷︸

surprise

+µit (2)

where yit represents the unobserved continuous attitudes or expectations of respondents. The
unobserved continuous attitudes or expectations are mapped to the observed ordinal variable by
a decision rule using the unobserved cutoff values α1 and α2. When yit < α1, respondents chooses
the negative category, and when α2 < yit, the respondent chooses the positive category. Finally,
when α1 < yit < α2, the respondent chooses the neutral category. For example, respondents choose
the neutral category when:

Pr(yit = 2) = Pr(α1 < yit ≤ α2)

= Pr(α1 < β1xs
t + µit ≤ α2)

= Pr(α1 − β1xs
t < µit ≤ α2 − β1xs

t )

= F(α1 − β1xs
t ) − F(α2 − β1xs

t )

where F is the cumulative distribution function of µit.
We adjust equation (2) to include additional control variables that likely influence farmers at-

3The positive response is “Better off” for question 1 and 2, “Good times” for questions 3 through 4b, and ”Higher”
for question 5. The neutral response is “About the same” for questions 1, 2, and 5 and “Neutral” for questions 3 through
4b. The negative response is “Worse off” for question 1 and 2, “Bad time” for questions 3 through 4b, and “Lower” for
question 5
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titudes and expectations in relation to corn ending stocks. First, we include fixed effects for farm
type. As previously described, we categorize each respondent as either a corn farmer, a corn
feeder, or other to reflect whether the farm produces corn or uses corn as an input. Second, we in-
clude an additional fixed effect to capture the uncertainty during the corn growing season. While
a crop is growing, the effects of weather, pests, and price are all undetermined. After harvest, un-
certainty is diminished. More than 80% of the 2021 US corn crop had emerged by June and more
than 80% matured in September (U.S. Department of Agriculture, National Agriculture Statistics
Service, 2021a). Therefore, our growing season fixed effect takes the value of one in the months
of June – September to reflect the growing season for much of the US corn crop. Our preferred
specification can be expressed:

Pr(yit = j) = Pr(α j−1 < β1 xs
t︸︷︷︸

surprise

+β2DCorn Farmer + β3DCorn Feeder

+ β4DGrowing Season + µit ≤ α j) where j ∈ [1, 2, 3].

(3)

Because (3) is estimated by ordered logistic regression, the coefficient estimates cannot be directly
interpreted in a manner similar to OLS. As a result, we also calculate the marginal effects of the
surprise information in WASDE corn ending stocks estimates, and other control variables, follow-
ing:

∂Pr(yit = j)
∂xs

t
= {F′(α j−1 − β1xs

t ) − F′(α j − β1xs
t )}β1. (4)

Robustness Checks

In addition to our preferred specification (3), we estimate three models. First, we differentiate be-
tween the impact of surprise information on WASDE release days and the days following. Second,
we estimate the effect of the release of WASDE reports irrespective of the information contained in
the report. Third, we construct a placebo test in months in which WASDE reports do not coincide
with the collection of Ag Economy Barometer responses.

In our preferred specification (3), the effect of WASDE surprise information is measured by
the changes in attitudes and expectations before and after WASDE is released. However, there
is reason to suspect that the effect of surprise information differs between the day the report is
released and the subsequent days that follow. For example, the effect on the release day might
be confounded by responses before and after the 12 PM EST release. As a result, we estimate an
additional model that categorizes the observation period as before, during, and after the release
day. Lehecka et al. (2014) use a similar framework to show that the impact of announcements
on commodity futures prices dissipate after 10 minutes. The heterogeneous timing effects are
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estimated using the equation:

Pr(yit = j) = Pr(α j−1 < βRelease Day xs
t︸︷︷︸

surprise

×Drelease day + βAfter xs
t︸︷︷︸

surprise

×Drelease day

+ β2DCorn Farmer + β3DCorn Feeder + β4DGrowing Season + µit ≤ α j) where j ∈ [1, 2, 3].

(5)

The coefficient βRelease Day is the estimated effect of surprise corn ending stocks on farmers’ attitudes
and expectations on the day of the WASDE release, and βAfter is the estimated effect of surprise corn
ending stocks on the days following the WASDE release.

As previously mentioned, the majority of previous studies measure the effect of WASDE release
on commodity futures prices using a binary indicator (Isengildina-Massa et al., 2008b,a; Adjemian,
2012; McKenzie and Ke, 2021; Isengildina-Massa et al., 2021). To ensure that the empirical findings
of our preferred specification are not influenced by the use of surprise ending stocks, we similarly
estimate an alternate version of our preferred specification using a binary indicator of WASDE
release. This binary indicator is not influenced by the degree of surprise. The estimated regression
can be expressed:

Pr(yit = j) = Pr(α j−1 < βAfterDAfter + β2DCorn Farmer + β3DCorn Feeder

+ β4DGrowing Season + µit ≤ α j) where j ∈ [1, 2, 3].
(6)

The coefficient βAfter is the estimated effect of WASDE release on farmers’ attitudes and expecta-
tions.

Finally, to ensure that the results of our preferred specification are not driven by general pat-
terns in farmers’ attitudes and expectations, we construct a placebo treatment effect in months in
which the WASDE release does not coincide with the collection of the Ag Economy Barometer
survey. Similar event studies frequently impose a placebo treatment to test whether the results are
robust to parallel time trends (Huntington-Klein, 2021). There are 26 months of the Ag Economy
Barometer survey in which the dates of the collection window do not overlap a WASDE release.
Our placebo artificially assigns a binary treatment roughly halfway through the collection period.
Table A2 in the Appendix details the months and the arbitrary assignment of treatment during the
collection period. We are unable to simulate a surprise effect and as a result, we estimate (6) on
the placebo periods.

Results

The estimation results of our preferred specification (3) are reported in table 2. The columns cor-
respond to the core Ag Economy Barometer questions previously discussed. The first row reports
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the estimated log odds from the ordered logistic regression of the relationship between farmers’
attitudes and expectations with respect to surprise information of corn ending stocks in WASDE.
As previously discussed, we would expect the estimated log odds to be negative due to the down-
ward price pressure associated with higher than expected corn ending stocks. The estimated log
odds are negative and statistically distinguishable from zero in all but one case. Farmers’ attitude
toward the current financial conditions of their operation (column 1) are statistically indistinguish-
able from zero, yet the estimated log odds is negative.

Table 2: Estimated effect of Surprise information on Corn Ending Stocks fore-
cast from the WASDE release on Farmer Attitudes and Expectations
about Financial Conditions – Ordered Logistic Regression

Own Own US US Own
Operation Operation Agriculture Agriculture Farm

Current Short–Term Short–Term Long–Term Investment
Attitude Expectation Expectation Expectation Attitude

Corn Surprise –0.002 –0.022∗∗∗ –0.012∗∗∗ –0.015∗∗∗ –0.017∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004)

Corn Farmer 0.406∗∗∗ –0.239∗∗ 0.204∗ –0.072 0.011
(0.107) (0.105) (0.111) (0.106) (0.121)

Corn Feeder –0.082 –0.260∗∗ 0.020 –0.004 0.043
(0.133) (0.131) (0.136) (0.131) (0.148)

Growing Season –0.899∗∗∗ –0.247∗∗∗ –0.751∗∗∗ 0.172∗∗∗ –0.595∗∗∗

(0.066) (0.063) (0.066) (0.064) (0.072)

α1 –0.709∗∗∗ –1.252∗∗∗ –0.261∗∗ –0.436∗∗∗ 0.422∗∗∗

(0.111) (0.110) (0.113) (0.109) (0.122)

α2 1.315∗∗∗ 0.711∗∗∗ 0.524∗∗∗ 0.404∗∗∗ 0.843∗∗∗

(0.112) (0.109) (0.114) (0.109) (0.123)

Obs. 3,606 3,606 3,606 3,606 3,606
χ2 245.838 54.542 159.911 23.982 90.636
BIC 7418.812 7706.454 7338.126 7657.411 6039.772
AIC 7381.670 7669.312 7300.984 7620.269 6002.630
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.010
Source: Purdue University Center for Commercial Agriculture, Producer Survey

Rows 2 and 3 of table 2 report the estimated log odds for our farm type fixed effects, which
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capture the difference in attitudes and expectations between farmers who produce corn (Corn
Farmer) and those who feed corn to livestock (Corn Feeder). The estimated log odds represent
the difference between each group and the omitted category, farmers who do not grow corn nor
raise livestock. The only statistically significant differences among farm types are observed for
respondents’ attitudes and short-term expectations with respect to their own operation (columns 1
and 2). In addition, the final row reports the estimated log odds for the growing season fixed effect.
In all but one case (column 4), the estimated log odds are statistically significant and negative. This
finding suggests that farmers are generally more pessimistic during the growing season when
ambiguity or uncertainty of current crop conditions are high.

As previously discussed, the estimated log odds cannot be directly interpreted in a manner
similar to OLS coefficients. As a result, we also report the estimated marginal effects of surprise
information in corn ending stocks estimates in WASDE in table 3. For example, the estimated
marginal effects suggest that a one percentage point increase in WASDE corn ending stocks esti-
mate surprise increases the probability that a farmer expects the short-term financial conditions
of their farm operation and the long-term financial conditions of the US agricultural economy at
large to be “worse off” by 0.4%. Similarly, a one percentage point increase decreases the prob-
ability that a respondent would report “better off”, by –0.4% for the same questions. In several
instances, the surprise in WASDE corn ending stocks estimate was 15%, which implies that farm-
ers are approximately 6% more likely to report “worse off” and 6% less likely to report “better
off.”

Robustness Checks

Table 4 similarly reports the estimated log odds of (5) which differentiates between the impact
of surprise information on WASDE release days and the days following. The first row of table 4
shows that the estimated log odds is statistically significant and negative on the day of the report
for only two of the five core questions: short-term expectations of their own operation (column
2) and investment attitude for their own farm (column 5). In contrast, row 2 shows that the esti-
mated log odds are statistically significant and negative for four of the five core questions on days
following the release. The only exception is for respondents’ current attitude toward the finan-
cial conditions of their own farm. There are two potential reasons why we would expect surprise
WASDE information to have a larger impact on the days following the release than on release day.
First, the release day may include respondents who were surveyed both before and after the 12
PM EST release of the WASDE report. Second, farmers may respond not to the WASDE report but
to the resulting price response in futures markets. It is therefore not surprising that the log odds
are statistically significant in more cases following the release day than on release day. However,
χ2 tests of the difference between the estimated log odds on release day and after suggest that the
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Table 3: Estimated Marginal Effects of Information on the Farmer Attitudes
and Expectations of Financial Conditions

Financial Conditions Worse off About the same Better off

Current Attitude – Own Operation 0.000 –0.000 –0.000
(0.001) (0.000) (0.001)

Short–term Expectation – Own Operation 0.004∗∗∗ –0.000 –0.004∗∗∗

(0.001) (0.000) (0.001)

Short–term Expectation – US Agriculture 0.003∗∗∗ –0.000∗∗∗ –0.003∗∗∗

(0.001) (0.000) (0.001)

Long–term Expectation – US Agriculture 0.004∗∗∗ 0.000∗ –0.004∗∗∗

(0.001) (0.000) (0.001)

Current Attitude – Farm Investment 0.004∗∗∗ –0.001∗∗∗ –0.003∗∗∗

(0.001) (0.000) (0.001)

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.010
Source: Purdue University Center for Commercial Agriculture, Producer Survey

difference is only statistically meaningful in the case of farmers’ short-term expectations for their
own farm (column 2).

The estimation results of our two remaining robustness checks are reported in the appendix.
Table A8 reports the estimated log odds for (6) which considers the effect of the release of WASDE
reports irrespective of the information contained in the report. In contrast to our preferred speci-
fication, the estimated log odds is marginally statistically significant (10%) and negative for only
one of the five core questions, farmers’ short-term expectations of their own farm. All other log
odds estimates are indistinguishable from zero. Table A9 similarly reports the estimation results
of our placebo test in months in which WASDE reports do not coincide with the collection of
Ag Economy Barometer responses. The placebo test yields a statistically significant response in
only one of the five core questions, farmers’ long-term expectations of the financial conditions of
the US agricultural economy at large. However, the estimated log odds of farmers’ attitudes and
short-term expectations are statistically indistinguishable from zero.
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Table 4: Estimated effect of the WASDE release on Farmer Attitudes and Ex-
pectations about Financial Conditions on WASDE release day and the
days after – Ordered Logistic Regression

Own Own US US Own
Operation Operation Agriculture Agriculture Farm

Current Short–Term Short–Term Long–Term Investment
Attitude Expectation Expectation Expectation Attitude

Release Day Corn Surprise 0.006 –0.013∗∗ –0.009 –0.009 –0.015∗∗

(0.006) (0.006) (0.006) (0.006) (0.007)

After Corn Surprise –0.007 –0.029∗∗∗ –0.014∗∗∗ –0.019∗∗∗ –0.018∗∗∗

(0.005) (0.005) (0.005) (0.005) (0.005)

Corn Farmer 0.409∗∗∗ –0.236∗∗ 0.205∗ –0.071 0.012
(0.107) (0.105) (0.111) (0.106) (0.121)

Corn Feeder –0.068 –0.245∗ 0.025 0.006 0.046
(0.133) (0.131) (0.136) (0.131) (0.148)

Growing Season –0.905∗∗∗ –0.254∗∗∗ –0.753∗∗∗ 0.168∗∗∗ –0.596∗∗∗

(0.066) (0.064) (0.066) (0.064) (0.072)

α1 –0.706∗∗∗ –1.250∗∗∗ –0.260∗∗ –0.435∗∗∗ 0.423∗∗∗

(0.111) (0.110) (0.113) (0.109) (0.122)

α2 1.319∗∗∗ 0.714∗∗∗ 0.526∗∗∗ 0.406∗∗∗ 0.843∗∗∗

(0.112) (0.109) (0.114) (0.109) (0.123)

Obs. 3,606 3,606 3,606 3,606 3,606
χ2 248.437 58.717 160.320 25.587 90.766
BIC 7424.404 7710.469 7345.908 7663.996 6047.832
AIC 7381.071 7667.136 7302.575 7620.664 6004.500

χ2βRelease Day = βAfter 2.60 4.17∗∗ 0.41 1.61 0.13
Two-sided P-Value 0.107 0.041 0.522 0.205 0.718
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.010
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Conclusion

Given the central role of expectations in many models of farm decision making and the agricul-
tural economy, this study uses a novel survey-based measure of farmer expectations in an event
study framework to identify the effect of information on farmers’ attitudes and expectations. As
Nerlove and Bessler (2001) argue, these direct measures of expectations are used (i) to test models
of expectation formation freed from the assumptions of commodity futures market efficiency, (ii)
to examine how expectations may influence subsequent behavior, and (iii) to provide a necessary
first step toward refining our models of farmer expectations.

This study provides three important findings. First, market information influences farmers’ at-
titudes and expectations in both the short- and long-term, as well as for their farm and the broader
agricultural economy. Second, the change in farmers’ attitudes and expectations may influence
economic outcomes and decisions, such as investments in buildings and machinery. Third, farm-
ers expectations adjust more slowly to information than futures market prices do.

This study has implications for policy. Each year, the USDA spends millions of dollars to
collect and disseminate market information. In 2019, US congress appropriated $3.2 billion dollars
to fund the statistical programs of Federal agencies, $261.3 million, or more than 8%, was for the
USDA (Office of Management and Budget, 2020). While a number of studies have shown that
USDA reports impact commodity futures markets, this study provides an additional measure of
the value of information provided by the USDA. Further, this study suggests that farmers respond
differently to information than commodity market participants at large. As a result, policy makers
may desire to alter the way in which information is provided, if the primary goal is to directly
influence farmer behavior.

This study also represents a first step toward broader research refining our models of farmer
expectations and subsequent outcomes. While we show that farmers’ attitudes and expectations
toward investments is influenced by market information, more detailed information on farmers’
behavior could establish a stronger empirical link between expectations and economic outcomes,
such as the adoption of conservation practices or technology or farmers’ planting and storage
decisions.

This study examines farmers’ attitudes and expectations reflected in the five core questions
of the Ag Economy Barometer survey. Future studies could similarly examine attitudes and ex-
pectations collected through questions that address seasonal or timely concerns. Seasonal con-
cerns include perennial management decisions, such as crop insurance election and cash rental
agreements. Timely concerns may include other market developments and major current events,
such as farm policy changes, climate and weather anomalies, and international trade. Finally, this
framework could be used to evaluate other sources of information. A number of recent studies
also use direct observation of expectations from surveys in a randomized control trial framework
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to measure the impact of information (Coibion et al., 2018, 2020). These studies use targeted infor-
mation treatments and repeated observations from a pool of respondents to quantify the degree to
which expectations or outcomes vary across forms or sources of information. A similar framework
could be employed to revisit classic problems related to farmers’ expectations, such as commodity
supply dynamics as pioneered by Ezekiel (1938) and Nerlove (1958).
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Appendix

Table A1: Enterprise of Farm Respondents to Ag Economy Barometer Survey

Release Day Corn Farmer Corn Feeder Other Total

Before 750 123 107 980
27.27% 25.36% 28.84% 27.18%

Release Day 582 130 86 798
21.16% 26.80% 23.18% 22.13%

After 1,418 232 178 1,828
51.56% 47.84% 47.98% 50.69%

Total 2,750 485 371 3,606
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Table A2: Ag Economy Barometer Months

Survey Dates
Month First Day Last Day Placebo

2019
Februrary 11 15 13
March 11 14 13
July 15 19 17
August 13 20 17
October 14 22 18
November 11 15 12
2020
January 13 16 14
April 20 24 22
May 18 22 20
June 22 26 24
July 20 24 22
August 17 21 19
September 21 25 23
October 19 23 21
2021
January 19 22 21
Februrary 15 18 17
March 22 26 24
April 19 23 22
June 21 25 23
July 19 23 21
August 23 27 25
2022
Februrary 14 17 15
March 14 18 16
April 18 23 20
May 17 21 19
June 10 17 13

22



Table A3: Estimated Marginal Effects of Information on the Farmer Attitudes
for the Current Financial Condition of Their Operation

(1) (2) (3)
Worse off About the same Better off

Corn Farmer –0.088∗∗∗ 0.024∗∗∗ 0.064∗∗∗

(0.023) (0.006) (0.017)

Corn Feeder 0.018 –0.005 –0.013
(0.029) (0.008) (0.021)

Corn Surprise 0.000 –0.000 –0.000
(0.001) (0.000) (0.001)

Growing Season 0.195∗∗∗ –0.053∗∗∗ –0.143∗∗∗

(0.013) (0.005) (0.011)

Obs. 3606.000 3606.000 3606.000
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.010
Source: Purdue University Center for Commercial Agriculture, Producer Survey

Table A4: Estimated Marginal Effects of Information on Farmer Expectations
of the Financial Conditions of their Operation in One Year

(1) (2) (3)
Worse off About the same Better off

Corn Farmer 0.047∗∗ –0.001 –0.047∗∗

(0.021) (0.001) (0.021)

Corn Feeder 0.052∗∗ –0.001 –0.051∗∗

(0.026) (0.001) (0.026)

Corn Surprise 0.004∗∗∗ –0.000 –0.004∗∗∗

(0.001) (0.000) (0.001)

Growing Season 0.049∗∗∗ –0.001 –0.048∗∗∗

(0.013) (0.001) (0.012)

Obs. 3606.000 3606.000 3606.000
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.010
Source: Purdue University Center for Commercial Agriculture, Producer Survey
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Table A5: Estimated Marginal Effects of Information on Farmer Expectations
of the Financial Conditions of the US Agricultural Economy in One
Year

(1) (2) (3)
Bad Times Neutral Good Times

Corn Farmer –0.049∗ 0.004∗ 0.044∗

(0.027) (0.002) (0.024)

Corn Feeder –0.005 0.000 0.004
(0.033) (0.003) (0.030)

Corn Surprise 0.003∗∗∗ –0.000∗∗∗ –0.003∗∗∗

(0.001) (0.000) (0.001)

Growing Season 0.180∗∗∗ –0.017∗∗∗ –0.163∗∗∗

(0.015) (0.002) (0.014)

Obs. 3606.000 3606.000 3606.000
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.010
Source: Purdue University Center for Commercial Agriculture, Producer Survey

Table A6: Estimated Marginal Effects of Information on Farmer Expecations of
Financial Conditions of the US Agricultural Economy over the next
Five Years

(1) (2) (3)
Bad Times Neutral Good Times

Corn Farmer 0.017 0.000 –0.017
(0.025) (0.001) (0.026)

Corn Feeder 0.001 0.000 –0.001
(0.031) (0.001) (0.032)

Corn Surprise 0.004∗∗∗ 0.000∗ –0.004∗∗∗

(0.001) (0.000) (0.001)

Growing Season –0.040∗∗∗ –0.001∗ 0.041∗∗∗

(0.015) (0.001) (0.015)

Obs. 3606.000 3606.000 3606.000
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.010
Source: Purdue University Center for Commercial Agriculture, Producer Survey
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Table A7: Estimated Marginal Effects of Information on Farmer Attitudes to-
ward current large farm investments (Buildings and Machinery)

(1) (2) (3)
Bad Time Neutral Good Time

Corn Farmer –0.002 0.000 0.002
(0.027) (0.004) (0.023)

Corn Feeder –0.010 0.001 0.008
(0.033) (0.005) (0.028)

Corn Surprise 0.004∗∗∗ –0.001∗∗∗ –0.003∗∗∗

(0.001) (0.000) (0.001)

Growing Season 0.132∗∗∗ –0.019∗∗∗ –0.113∗∗∗

(0.015) (0.002) (0.013)

Obs. 3606.000 3606.000 3606.000
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.010
Source: Purdue University Center for Commercial Agriculture, Producer Survey
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Table A8: Estimated effect of the WASDE release on Farmer Attitudes and Ex-
pectations about Financial Conditions – Ordered Logistic Regression

Own Own US US Own
Operation Operation Agriculture Agriculture Farm

Current Short–Term Short–Term Long–Term Investment
Attitude Expectation Expectation Expectation Attitude

Release Day and After 0.007 –0.119∗ 0.037 0.051 0.037
(0.071) (0.069) (0.072) (0.071) (0.079)

Corn Farmer 0.404∗∗∗ –0.264∗∗ 0.191∗ –0.089 –0.006
(0.107) (0.105) (0.111) (0.106) (0.120)

Corn Feeder –0.084 –0.276∗∗ 0.010 –0.016 0.027
(0.133) (0.131) (0.136) (0.131) (0.148)

Growing Season –0.901∗∗∗ –0.273∗∗∗ –0.758∗∗∗ 0.165∗∗∗ –0.608∗∗∗

(0.066) (0.063) (0.066) (0.064) (0.072)

α1 –0.710∗∗∗ –1.410∗∗∗ –0.271∗∗ –0.443∗∗∗ 0.393∗∗∗

(0.122) (0.121) (0.125) (0.120) (0.135)

α2 1.314∗∗∗ 0.540∗∗∗ 0.512∗∗∗ 0.395∗∗∗ 0.811∗∗∗

(0.123) (0.119) (0.125) (0.120) (0.135)

Obs. 3,606 3,606 3,606 3,606 3,606
χ2 245.627 24.423 151.086 8.973 75.603
BIC 7419.023 7736.572 7346.951 7672.420 6054.805
AIC 7381.881 7699.430 7309.809 7635.278 6017.663
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.010
Source: Purdue University Center for Commercial Agriculture, Producer Survey
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Table A9: Estimated effect of Placebo WASDE release on Farmer Attitudes and
Expectations about Financial Conditions – Ordered Logistic Regres-
sion

Own Own US US Own
Operation Operation Agriculture Agriculture Farm

Current Short–Term Short–Term Long–Term Investment
Attitude Expectation Expectation Expectation Attitude

Release Day and After –0.027 –0.035 –0.036 –0.086∗∗ –0.034
(0.038) (0.037) (0.038) (0.037) (0.042)

Corn Farmer 0.432∗∗∗ 0.326∗∗∗ 0.285∗∗∗ 0.124∗∗ 0.245∗∗∗

(0.063) (0.062) (0.063) (0.061) (0.071)

Corn Feeder 0.098 0.430∗∗∗ 0.231∗∗∗ 0.201∗∗∗ 0.235∗∗∗

(0.073) (0.073) (0.073) (0.071) (0.082)

Growing Season –0.200∗∗∗ –0.101∗∗∗ –0.179∗∗∗ –0.072∗ –0.070∗

(0.038) (0.038) (0.038) (0.038) (0.042)

α1 –0.177∗∗∗ –0.718∗∗∗ 0.095 –0.495∗∗∗ 0.841∗∗∗

(0.065) (0.065) (0.065) (0.063) (0.073)

α2 1.807∗∗∗ 1.302∗∗∗ 0.867∗∗∗ 0.369∗∗∗ 1.251∗∗∗

(0.068) (0.066) (0.066) (0.063) (0.074)

Obs. 10,414 10,414 10,414 10,414 10,414
χ2 118.216 42.295 44.129 15.902 15.586
BIC 21467.287 22123.122 21439.350 22136.107 17342.528
AIC 21423.782 22079.617 21395.844 22092.602 17299.023
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.010
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