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ABSTRACT

The purpose of this study is to examine the impact of US (WASDE) and Brazilian (CONAB) crop reports on corn futures prices
and trading volumes in both the US and Brazilian markets. Employing an intraday announcement analysis, we investigate how
return volatilities and trading volumes respond to the release of these reports. Specifically, we compare prices and volume

behavior on report days with the 5 days preceding and following the announcements. Using both parametric and nonparametric

tests, our results indicate that WASDE report announcements significantly influence returns and trading volumes in both

markets. In contrast, the effects of CONAB reports are less pronounced than those associated with WASDE releases.

JEL Classification: Q11, G14

1 | Introduction

Government agencies in key agricultural-producing countries,
such as the US Department of Agriculture (USDA) and the
Brazilian Food Supply Company (CONAB), provide historical
data on major grain and oilseed commodities, including pro-
jections for harvested areas, yields, production, imports, ex-
ports, domestic consumption, and ending stocks. Monthly
reports from these agencies introduce new market information,
influencing marketing strategies and financial decisions across
the industry.

Several studies have already investigated the reaction of dif-
ferent reports on grain markets. Most of them explored the price
response to USDA reports using an event study methodology.

Overall, results have indicated the existence of market price
response to the release of USDA reports, suggesting that these
reports have informational value (Colling et al. 1996;
Isengildina-Massa et al. 2008, 2020; Lehecka 2014; Lehecka
et al. 2014; Mattos and Silveira 2016; Joseph and Garcia 2018;
Karali et al. 2019, 2020; Adjemian and Irwin 2020; Huang
et al. 2021; Cao and Robe 2022; McKenzie and Ke 2022; Massa
et al. 2024; Lee and Park 2024).

Focusing on the corn market, Brazil and the United States are
among the top three producers and exporters. Brazilian corn
production expanded sixfold between 1980 and 2023, reaching
around 5.19 billion bushels in 2022-2023." During this period,
Brazil's total corn planted area rose from 30 million to 55 mil-
lion acres, while yield increased from 28 to around 94 bushels/
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acre. Brazil's corn exports more than doubled between 2012/
2013 and 2022/2023, and as a result, Brazil became the world's
largest corn exporter in 2023. Considering the relevant share of
Brazilian corn exports, information on the country's crop
progress has become increasingly relevant to market partici-
pants for decision-making purposes.

Mattos and Silveira (2016) analyzed the impact of US and
Brazilian crop reports on corn and soybean futures prices. For
the United States, their findings indicate that World Agricul-
tural Supply and Demand Estimates (WASDE) crop reports
have a consistent and significant impact on price volatility in
corn and soybean futures markets. Brazilian crop reports also
influence price volatility, but their effects are weaker and less
pronounced than the US reports. While the study provides
relevant information regarding the impact of crop reports from
different countries on the corn market, further investigation is
necessary to account for new market developments in
recent years and expand the scope of analysis. In recent years,
in addition to the strong growth in Brazilian production, sig-
nificant discrepancies between USDA and CONAB crop esti-
mates have emerged, driven by methodological differences,
volatile weather conditions, and changes in Brazil's corn pro-
duction dynamics. Between 2010 and 2020, the average differ-
ence between the USDA and CONAB forecasts for Brazil's corn
production was approximately 15 million bushels. However,
this gap has widened substantially, reaching an average differ-
ence of about 106 million bushels in the 2020-2024 period
(CONAB 2023; USDA Foreign Agricultural Service 2023)—
Appendix 1. Furthermore, the discussion can be further refined
by using intraday data, which allows for a more comprehensive
analysis of both price and trading volume reactions. This
approach can be applied not only to the Chicago Mercantile
Exchange (CME) Group but also to the Brazilian exchange (B3),
offering a broader perspective on market dynamics.

The purpose of this study is to analyze the impact of crop
reports released by the USDA and CONAB on prices and
trading volume in the CME Group and B3 corn futures markets.
We adopt an event study method to investigate the announce-
ment effect of both reports. The data set consists of crop reports
and high-frequency corn futures prices and volumes from the
CME Group and B3 between 2018 and 2024. We explore how
prices and trading volume react immediately after the
announcement of the reports. In addition, since USDA and
CONAB reports were released on different days in 48 out of
73 months of our sample, we compare the reaction of prices and
volumes to the announcement of each agency.

This analysis provides an opportunity to explore the recent
period, characterized by significant divergence between USDA
and CONAB projections. By using intraday data, the study of-
fers a more detailed and accurate examination of price reactions
to these crop reports, while also incorporating an analysis of
trading volumes to provide a comprehensive understanding of
market dynamics. Additionally, the inclusion of both CME
Group and B3 corn futures markets enables a comparative
analysis of how these two major markets respond to the release
of crop reports from both agencies in different countries. As a
result, our findings offer novel insights into how information
from USDA and CONAB crop reports influences price and

trading behavior, with implications for marketing and risk
management strategies adopted by market participants. More-
over, the results may also be useful to evaluate the importance
of public data to commodity markets, particularly considering
budget reductions within federal governments and the growing
role of the private sector in market data collection.

2 | Reports and Data

The data set used in this study consists of USDA and CONAB
crop reports, along with prices and trading volume from the
CME Group and B3 corn futures markets. For USDA reports,
we used the WASDE monthly releases, which are prepared by
the World Agricultural Outlook Board. The WASDE reports
provide crop production forecasts and supply and demand
projections for the United States and globally. CONAB monthly
reports are limited to the Brazilian market and include pro-
duction and supply and demand projections for major grains
and oilseeds. Our analysis included all reports published
between April 2018 and April 2024, totaling 72 WASDE and 73
CONAB reports—Appendix 2.

The announcements of the reports coincided in 25 months.
CONAB released its report before the USDA in 30 months,
when the average time lag between the release of the reports
was 2.4 days (median 1.5days). Conversely, in 16 months, the
USDA released its report before CONAB—the average time lag
between announcements was 3.4days (median 2.0days)—
Table 1. Additionally, there was 1month when only the
WASDE report was released and another month when only
CONARB released its report.

Considering the period of the study (2018-2024), WASDE
reports are released at 11:00 a.m. central standard time (CST),
while CONAB typically publishes its reports at 9:00 a.m. Brasilia
time (BRT). Consequently, CONAB's announcements occur
between 5:00a.m. and 7:00 a.m. CST, depending on daylight
saving time in Brazil and the United States. The CME Group's
trading hours for corn futures contracts are from Sunday to
Friday, between 7:00 p.m. and 7:45a.m. CST, and Monday
to Friday, between 8:30 a.m. and 1:20 p.m. CST, as shown in
Figure 1. In Brazil, B3 trading occurs between 9:00 a.m. and

TABLE 1 | The time lag between WASDE and CONAB report
releases.

CONAB WASDE

before before

WASDE CONAB
Average (days) 2.4 3.4
Median (days) 1.5 2.0
Maximum (days) 1.0 20.0
Minimum (days) 11.0 1.0
SD (days) 2.2 4.6
Observations 30 16

(months)

Abbreviations: CONAB, Brazilian Food Supply Company; WASDE, World
Agricultural Supply and Demand Estimates.
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4:30 p.m. BRT from Monday to Friday, with after-hours sessions
between 5:05 p.m. and 6:00 p.m. BRT. Due to the time differ-
ence, WASDE reports are typically released between 1:00 p.m.
and 3:00 p.m. BRT, depending on daylight saving time, as
illustrated in Figure 2.

For the analysis of price and volume data, we used 1-min
intraday futures prices and trading volumes, focusing on the
nearest-to-maturity corn futures contracts traded on both the
CME Group and B3 markets from April 2018 to April 2024. We
selected nearby contracts due to their typically higher trading
volumes and liquidity, as observed in previous studies
(Karali 2012; Isengildina-Massa et al. 2008; Lehecka et al. 2014).

Corn returns were calculated using the last price per minute as
in Equation (1), where P, 4 and P, 4—; are the last prices of
consecutive 1-min intervals (m =1, ..., 1440) on a trading day
d=1,..., D. In addition, we used standard deviation and average
absolute deviation (AAD) as measures of volatility.

Rim,a = In(By,a/Bn-1,a) X 100. (€]

3 | Research Methods

The empirical analysis of this study was based on the theory of
efficient markets. Given that futures prices reflect the condi-
tional expectation of spot prices at the contract's maturity date,
any influence from crop reports on market participants' per-
ceptions of supply and demand conditions for a specific com-
modity should result in increased variability in futures returns
upon the release of these reports. According to semistrong
market efficiency, futures prices react instantaneously to
such announcements (Isengildina-Massa et al. 2008; Lehecka
et al. 2014).

We used an intraday announcement effect analysis to evaluate
price and volume reactions to the release of reports in the corn
futures markets, following Lehecka et al. (2014) and Joseph and
Garcia (2018). We compared minute-to-minute returns and

trading volumes from electronic trading platforms when reports
were released with those from the same time of the day on pre-
and post announcement days. Three steps were followed.

First, we collected volume data and calculated returns for inter-
vals starting 15 min before the report release and ending 60 min
after the event,” resulting in 75-min periods. For the CME Group
futures market, we used the following method: (i) for WASDE
reports, released at 11:00 a.m. CST (Figure 1), the first and last
data points were set at 10:46a.m. CST and 12:00 p.m. CST,
respectively; (ii) for CONAB reports, similar data points were set
at 6:46a.m. CST and 8:00a.m. CST, since the announcement
occurs at 7:00 a.m. CST.> For the B3 futures market, considering
that the WASDE reports are released at 1:00 p.m. BRT, data were
collected from 12:46 p.m. to 2:00 p.m. BRT.* For CONAB reports,
which are typically released at 9:00 a.m. BRT, coinciding with the
start of the B3 trading session, the analysis focused on data
between 9:00 a.m. and 10:00 a.m. BRT.

Second, for each report release, we obtained intraday returns and
volumes per minute for five trading days before and five
trading days after the release date, following the same 75-min
window as on report days—except for the B3 market and
CONAB announcements, where analysis is limited to a 60-min
window due to the overlap between CONAB's release and the
start of B3's trading session. This procedure is in line with pre-
vious studies, such as Joseph and Garcia (2018), Lehecka et al.
(2014), and Isengildina-Massa et al. (2008). For every minute
(m=1,..,75), we then compared the returns and volumes for
72 WASDE days (73 CONAB days) with those from 360 (365
for CONAB) prereport days and 360 (365 for CONAB)
postreport days.

At last, we used parametric and nonparametric tests to inves-
tigate the difference in return volatility and volume for report
and nonreport days. For returns, to test the equality of variances
and absolute returns, we used the two-tailed F test and
Kruskal-Wallis y? test. For volume, to test if volumes are equal
on report days and pre-/postreport days, we used t and Wil-
coxon tests.
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FIGURE1 |

Trading hours (CST) for corn futures contracts in the CME Group and WASDE and CONAB report release time between April 2018

and April 2024. Note: The release time of CONAB reports varies between 5 a.m. and 7:00 a.m. because of the daylight savings time in Brazil and the
United States. CME, Chicago Mercantile Exchange; CST, central standard time; CONAB, Brazilian Food Supply Company; WASDE, World Agri-

cultural Supply and Demand Estimates.
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FIGURE 2 | Trading hours (BRT) for corn futures contracts in the B3 and WASDE and CONAB report release time between April 2018 and April
2024. Note: The release time of WASDE reports varies between 1 p.m. and 3:00 p.m. because of the daylight savings time in Brazil and the United
States. B3, Brazilian exchange; BRT, Brasilia time; CONAB, Brazilian Food Supply Company; WASDE, World Agricultural Supply and Demand

Estimates.

TABLE 2 | Descriptive statistics of intraday returns and volumes (per minute) for the nearest-to-maturity CME Group and B3 corn futures

contracts (April 2018-April 2024).

CME group B3
Volume (number of Volume (number of
Return (%) contracts) Return (%) contracts)

Mean 0.00 117.01%* 0.00 17.07*
Median 0.00 22.00 0.00 6.00
Minimum —-17.75 1.00 —9.86 1.00
Maximum 6.19 26,214.00 6.69 9137.00
SD 0.07 312.68 0.11 47.19
Skewness —28.88 12.37 —0.74 43.95
Kurtosis 7230.10 378.56 454.42 5533.40
Jarque-Bera statistics ~ 25.78 x 10''* 70.96 X 10 32.23 X 10% 47.81 x 10"%*
Observations (n) 1,183,413 1,183,413 374,639 374,639

Abbreviations: B3, Brazilian exchange; CME, Chicago Mercantile Exchange.
*Significant at the 1% level.

4 | Results

Table 2 shows descriptive statistics for returns and volumes. We
calculated minute-to-minute returns using Equation (1) between
April 2018 and April 2024. In the CME Group (B3) market,
returns (R,) ranged from —17.75% to 6.19% (—9.86% to 6.69%),
and had a standard deviation of 0.07% (0.11%), while the mean
was not statistically distinguishable from zero. Although the
calculated means indicate no consistent upward or downward
trends, the negative skewness suggests that during the period
under analysis, there were significant price declines relative to
increases, particularly in the CME Group market. Furthermore,
the high value of kurtosis provides additional evidence for this
conclusion, indicating a significant occurrence of extreme events,
that is, large returns in both positive and negative directions.

For the CME Group (B3) trading volume, 1-min mean and
standard deviation were 117.01 (17.07) and 312.68 (47.19)

contracts, respectively. As expected, the CME corn futures
market exhibited significantly greater liquidity than the B3
market, particularly given the difference in contract sizes—5000
bushels for the CME Group and the equivalent of 1062.93
bushels for B3. The high skewness observed in both markets
suggests that while trading volumes remain relatively low on
most days, occasional spikes in volume occur. Likewise, the
high kurtosis values reinforce this finding, indicating a frequent
occurrence of extreme events. This pattern suggests that trading
volume tends to increase sharply during specific periods, lead-
ing to a significant number of days with exceptionally high
activity. Finally, the results of the Jarque-Bera tests confirm the
nonnormality of all series.

Table 3 shows the comparison between the mean, median, and
standard deviation of returns and trading volume on report and
nonreport days. Overall, mean returns were not statistically
distinguishable from zero. In both markets (CME Group and
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(Continued)

TABLE 3

B3

CME

CONAB
nonreport days

CONAB

report days

WASDE
nonreport days

CONAB CONAB WASDE
nonreport days report days

report days

WASDE
nonreport days

WASDE
report days

Comparison between WASDE and CONAB report days and no reports or only one report day®

3.82

*

10.32

Mean hypothesis

test—t statistics

16.45 x 107

15.97 x 10°

Median hypothesis
test—W statistics

1.89

1.69

Variance hypothesis
test—F statistics

Abbreviations: B3, Brazilian exchange; CME, Chicago Mercantile Exchange; CONAB, Brazilian Food Supply Company; WASDE, World Agricultural Supply and Demand Estimates.

#We used ¢ and Wilcoxon tests to test the null hypothesis of equality of returns and volumes in report and nonreport days, and F tests to test the null hypothesis of equality of return variances in both periods.

*Significant at the 1% level.

B3), return volatility on WASDE report days was higher than on
WASDE nonreport days, while return volatility on CONAB
report days was lower than on CONAB nonreport days. These
differences were statistically significant at 1%.

For trading volume at CME Group and B3, both the mean and
standard deviation were significantly higher on report days
compared with nonreport days, with statistical significance at
the 1% level. The only exception was the difference in mean
trading volumes between CONAB report and nonreport days at
B3, which was not statistically significant.

Furthermore, we found that return volatility and trading vol-
ume were statistically higher on days when both WASDE and
CONAB reports were released compared with days with either
no reports or only one report.

Excluding the days when both WASDE and CONAB reports
were released, we compared returns and volumes between days
when only WASDE reports were released, days when only
CONAB reports were released, and days without any report
(neither WASDE nor CONAB). For CME Group and B3 mar-
kets, our findings indicate that all returns were not statistically
distinguishable from zero at the 1% level in any case. Focusing
on the CME Group market, return volatility was higher on
WASDE-only report days in all comparisons: nonreport days,
CONAB-only report days, and WASDE + CONAB report days
(Table 4). Different results were found for CONAB. Return
volatility for CONAB-only days was lower in all comparisons:
nonreport days, WASDE-only report days, and WASDE +
CONARB report days (Table 4).

Three significant results were identified for the B3 market.
First, return volatility was higher on days when both WASDE
and CONAB reports were released, compared with WASDE-
only, CONAB-only, or nonreport days. Second, return volatility
on WASDE-only report days was greater than on CONAB-only
report days. Third, return volatilities on WASDE-only and
CONAB-only report days were lower than on nonreport days.
All results were statistically significant at the 1% level.

Furthermore, in both the CME Group and B3 markets, mean
volume and volume variability on WASDE-only report days
were generally higher across all comparisons, except for one
case in the CME Group market, where days with both
WASDE and CONAB reports showed higher values (Table 4).
In the CME Group market, mean volume and volume varia-
bility on CONAB-only report days were lower than those
observed on WASDE-only and WASDE + CONAB report
days, with volume variability also being lower compared
with nonreport days. The mean volume on CONAB-only
report days was not statistically different from that on
nonreport days. In contrast, in the B3 market, the mean vol-
ume on CONAB-only report days was higher than on both
nonreport days and WASDE + CONAB report days, with all
results statistically significant at the 1% level.

We used parametric and nonparametric tests to evaluate the
impact of the WASDE and CONAB report announcements on
return volatility and volume during 1-min periods starting
15 min before the announcements (¢t — 15), at the time of the
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only report

Comparison 1
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only
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(Continued)

TABLE 4

Nonreport
days (B)

report

days (A) days (B)

3.71 X 107*

Nonreport

Nonreport

days (B)

days (A)

days (A)
8.71 x 10%*

days (B) days (A)
3.51x 107*

days (A)

days (B)

8.32x 107*

2.35%x 10%*

2.25% 10%*

Median

hypothesis
test—W

statistics

2.13*

1.76* 2.26*

3.75*

1.28*

1.66*

Variance

hypothesis

test—F statistics

Abbreviations: B3, Brazilian exchange; CME, Chicago Mercantile Exchange; CONAB, Brazilian Food Supply Company; WASDE, World Agricultural Supply and Demand Estimates.

*Significant at the 1% level

**significant at the 5% level

***significant at the 10% level.

announcements (t = 0), and over the next 60 min following the
announcements (¢ + 60).

Tables 5 and 6 show the test results for return volatility (return
standard deviation) on WASDE and CONAB announcements,
respectively. We used the two-tailed F tests to evaluate if returns
variability for report days and nonreport days were equal. Our
results show that CME Group (B3) return volatilities on
WASDE announcement days were significantly greater than
those from days without WASDE releases in 71 out of 76 (in 67
out of 76) intervals, indicating that WASDE reports provided
relevant information to the CME Group and B3 corn markets—
Table 5. Volatility in the CME Group (B3) was significantly
greater on WASDE days in 10 out of 15 (in 12 out 15) intervals
before the announcement time and in all intervals (in 55 out of
61) after and at the time of the announcement.

For CONAB, the standard deviation of CME Group returns on
report days was significantly higher than those on days without
CONAB announcements in 40 out of 75 intervals (including the
time of the event)—Table 6. However, we found differences
when comparing volatilities during 1-min intervals before and
after the report release. Volatility on CONAB report days was
significantly greater than on days without CONAB reports only
in 2 out of 15 intervals before the report release and in 38 out of
61 intervals after the report release (including the time of the
event). The difference in volatility between CONAB days
and days without CONAB announcements was not statistically
distinguishable from zero in four intervals (all of them after the
report release). In the B3 market, similar analysis was done
exclusively after CONAB announcements, as the report releases
coincide with the opening of the Brazilian trading session at
9:00 a.m. BRT. Return volatility on CONAB report days was
significantly higher than on non-CONAB report days in only 19
out of 61 intervals (31%), while in 42 intervals (69%), it was
significantly lower.

These results were consistent with nonparametric Kruskal-
Wallis tests applied on AAD. CME Group (B3) volatility on
WASDE days (Table 7), measured by AAD, was significantly
greater than on days without WASDE announcements in 4 out
of 15 (in 5 out of 15) intervals before the report release, in the
interval during the report release, and in 57 out of 60 (in 40 out
of 60) intervals after the report release. Table 7 further indicates
that no statistically significant difference in volatility was
observed in 11 out of 15 (10 out of 15) intervals before the report
release and in 3 out of 60 (20 out of 60) intervals after the
release in the CME Group (B3) market.

The analysis using the AAD as a measure of volatility (Table 8)
indicates that the difference in return variability between
CONAB report days and non-CONAB report days was not sta-
tistically significant in 66 out of 76 intervals (87%) in the CME
Group market and in 57 out of 61 intervals (93%) in the B3
market. Volatility on CONAB report days was significantly
higher in eight intervals in the CME market (10.5%) and two
intervals in the B3 market (3.3%), while it was significantly
lower in two intervals in both markets.

We also compared return volatility across WASDE-only days,
CONAB-only days, and nonreport days (neither WASDE nor
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TABLE 7 | Intraday announcement effect test for corn futures absolute returns to the release of WASDE reports.
CME group B3
AAD AAD
Minute (WASDE AAD (WASDE (WASDE AAD (WASDE
marker report day) nonreport day) y* (WASDE) p value report day) nonreport day) x* (WASDE) p value
—15 0.05 0.05 2.10 0.15 0.03 0.05 0.57 0.45
-10 0.05 0.05 1.79 0.18 0.04 0.05 2.04 0.15
=5 0.07 0.05 6.86 0.01* 0.06 0.04 7.24 0.01*
—4 0.07 0.05 7.89 0.01* 0.05 0.04 1.39 0.24
-3 0.05 0.04 0.47 0.49 0.06 0.04 9.27 0.00*
-2 0.07 0.05 8.94 0.00* 0.07 0.05 0.66 0.42
-1 0.13 0.05 21.43 0.00* 0.09 0.04 13.03 0.00*
0 0.83 0.05 103.84 0.00* 0.30 0.06 53.64 0.00*
1 0.31 0.05 99.74 0.00* 0.19 0.04 36.76 0.00*
2 0.29 0.05 75.90 0.00* 0.18 0.05 41.81 0.00*
3 0.25 0.05 103.53 0.00* 0.14 0.04 18.53 0.00*
4 0.24 0.04 83.27 0.00* 0.11 0.04 26.80 0.00*
5 0.20 0.05 66.59 0.00* 0.09 0.04 12.96 0.00*
10 0.17 0.05 62.84 0.00* 0.12 0.04 28.48 0.00*
15 0.11 0.05 2591 0.00* 0.09 0.04 10.12 0.00*
20 0.11 0.05 32.79 0.00* 0.08 0.06 4.75 0.03%**
25 0.10 0.05 28.02 0.00* 0.05 0.04 3.25 0.07%**
30 0.09 0.04 25.22 0.00* 0.05 0.04 1.67 0.20
35 0.07 0.04 11.00 0.00* 0.06 0.05 5.20 0.02**
40 0.07 0.04 6.05 0.01* 0.06 0.05 2.56 0.11
45 0.07 0.05 1.70 0.19 0.07 0.04 3.46 0.06%**
50 0.06 0.04 5.02 0.03** 0.05 0.05 0.19 0.66
55 0.06 0.04 9.07 0.00* 0.04 0.05 0.26 0.61
60 0.06 0.04 1.98 0.16 0.06 0.06 0.11 0.74

Abbreviations: AAD, average absolute deviation; B3, Brazilian exchange; CME, Chicago Mercantile Exchange; WASDE, World Agricultural Supply and Demand

Estimates.

*Significant at the 1% level
**Significant at the 5% level
***Significant at the 10% level.

CONAB) in both the CME and B3 markets, as detailed in Ap-
pendixes 3-6. Results are qualitatively similar to results in
Tables 5-8 and corroborate previous evidence and studies
(Lehecka et al. 2014; Massa et al. 2024; Lee and Park 2024),
underscoring the USDA's significant role in price discovery and
mitigating information asymmetry in agricultural markets.
Moreover, our findings highlight the greater influence of WASDE
reports on return volatility compared with CONAB reports,
which is consistent with Mattos and Silveira (2016).

As shown in Figures 3 and 4, return volatility during the days of
WASDE report release reached its peak at the time of the
announcement (1.27% in CME Group and 0.56% in B3). In the
CME Group (B3) market, volatility on WASDE report days was
around 18 (6) times higher than the average volatility during
nonannouncement days. Even though return volatilities during
report days were statistically higher during most of the period
range, they continued at much higher levels after the

announcement of the WASDE report in both markets. For
instance, the CME Group (B3) average volatility for the 15-min-
window before the report was 0.09% (0.08%) versus 0.08% (0.07%)
on nonreport days. The same volatility level was only observed
again around 30 min after the announcement in both markets.
Comparing WASDE-only report days and nonreport days, we
found similar results. This suggests that prices may take almost
half an hour to reflect all the information contained in the
WASDE reports. These results are similar to those found by
Lehecka et al. (2014) and Lee and Park (2024). Lehecka et al.
(2014) found that “the return variance for the first minute of
the day trading session is forty times as much on days when a
report is released as on days without a report is released.” Pre-
vious studies suggest that it takes 10 min for the market to fully
reflect the new information contained in the WASDE reports.
Our results support this overall result, but the announcements of
the WASDE report seem to have a lower but longer impact on
intraday return volatilities.
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TABLE 8 | Intraday announcement effect test for corn futures absolute returns to the release of CONAB reports.
CME group B3
AAD AAD
Minute (CONAB AAD (CONAB (CONAB AAD (CONAB
marker report day) nonreport day) x* (CONAB) p value report day) nonreport day) x°> (CONAB) p value
—15 0.03 0.03 0.34 0.56
-10 0.03 0.03 0.88 0.35
=5 0.03 0.03 0.22 0.64
—4 0.03 0.04 0.15 0.70
-3 0.03 0.04 1.75 0.19
-2 0.02 0.03 2.99 0.08***
-1 0.03 0.03 0.04 0.84
0 0.05 0.03 6.01 0.01** 0.41 0.46 0.15 0.70
1 0.04 0.04 0.00 0.95 0.20 0.20 0.08 0.78
2 0.03 0.03 0.00 0.96 0.15 0.18 1.55 0.21
3 0.04 0.04 1.29 0.26 0.12 0.15 0.07 0.79
4 0.04 0.04 0.20 0.65 0.11 0.12 0.23 0.64
5 0.04 0.04 0.32 0.57 0.10 0.10 0.00 1.00
10 0.04 0.04 0.16 0.68 0.09 0.09 0.15 0.70
15 0.05 0.04 1.20 0.27 0.07 0.08 0.27 0.60
20 0.03 0.04 0.07 0.79 0.07 0.07 0.39 0.53
25 0.04 0.04 0.10 0.75 0.08 0.07 0.46 0.50
30 0.05 0.05 0.03 0.87 0.07 0.07 0.85 0.36
35 0.05 0.04 2.52 0.11 0.05 0.06 0.18 0.67
40 0.04 0.04 0.48 0.49 0.05 0.06 0.16 0.69
45 0.05 0.03 4.01 0.05%* 0.07 0.05 3.62 0.06%**
50 0.03 0.03 0.03 0.85 0.05 0.06 0.07 0.79
55 0.03 0.03 0.13 0.71 0.05 0.06 0.46 0.50
60 0.05 0.03 3.46 0.06%** 0.10 0.10 0.10 0.76

Abbreviations: AAD, average absolute deviation; B3, Brazilian exchange; CME, Chicago Mercantile Exchange; CONAB, Brazilian Food Supply Company.
*Significant at the 1% level

**Significant at the 5% level

***Significant at the 10% level.
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FIGURE 3 | CME Group intraday return volatility during WASDE report days and nonreport days. CME, Chicago Mercantile Exchange;
WASDE, World Agricultural Supply and Demand Estimates.
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Moreover, almost all return volatilities during the days of the  volatilities were lower on CONAB report days than on
release of CONAB's reports were statistically different from nonreport days in 87% of the period before the CONAB report
those calculated on nonreport days—Figures 5 and 6. Unlike was released, specifically from ¢ —15 through ¢ — 1 (Figure 5).
the result obtained for the WASDE report, CME Group return Return volatilities in the CME Group market were found to be
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30% higher at the time of the CONAB report release. A signif-
icant variability followed from ¢+ 0 through ¢ + 60, with 34% of
calculated volatilities on report days being lower than those
from nonreport days. One minute after the CONAB report was
released, the average return volatility was only 1% higher than
the average on nonreport days in the CME Group market. After
2min of the announcement, average volatilities calculated on
report days became 12% lower than on nonannouncement days.
CME average volatility during CONAB report days reached its
peak 44 min after the report release and then dropped approx-
imately by half afterward. The lowest volatility during the
report day occurred 53 min after the report was released.

In the B3 market, our results should be interpreted with caution, as
the release of the CONAB report coincides with the opening of the
trading session, which is also a time when volatility is already
typically higher in futures markets. Return volatility reached its
peak during the first minute of trade, a pattern observed on both the
CONAB report and nonreport days. During the following minute,
the standard deviation declined sharply by 47% on CONAB
report days and by 57% on nonreport days. After approximately
10 min, volatility generally settled within a 0.08% to 0.12% range.
Notably, in 70% of the period following the release of the CONAB
report, return volatility in the B3 market was lower on report days
compared with nonreport days.

7000

One-minute volume

1
.
.
3000 + ‘\‘
|
.
\
\
\,

2000

Test results for volume are reported in Tables 9 and 10. In both
markets (CME Group and B3), mean trade volumes were
especially higher in the minutes following the release of the
WASDE reports compared with mean volumes on days when
no WASDE report was released, with the difference being sta-
tistically distinguishable from zero (Table 9 and Figures 7
and 8). Trading volume on report days was, on average, higher
than on nonreport days throughout the entire 75-min analysis
window. This effect was particularly pronounced in the CME
Group market. In the B3 market, the difference was less evident
before the WASDE announcement (between t— 15 and t—9)
and after 15 min of the announcement.

Appendix 7 presents the test results comparing trade volume
between days when only WASDE reports were released
and days without any reports. Overall, all results show that
volume on WASDE days was significantly higher than on days
without WASDE reports in both markets (CME Group and B3).

When analyzing the impact of the CONAB report on trading
volume, we could not reject the null hypothesis of no difference
in average volumes on the report and nonreport days for most
periods (Table 10 and Figures 9 and 10). Similar findings were
found when we compared trading volume between CONAB-
only report days and nonreport days (Appendix 5). These results

e \/0lume (WASDE Report Day)

Volume (WASDE Non-Report Day)

FIGURE 7 | CME Group mean volume during WASDE report days and nonreport days. CME, Chicago Mercantile Exchange; WASDE, World

Agricultural Supply and Demand Estimates.
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FIGURE 8 | B3 mean volume during WASDE report days and nonreport days. B3, Brazilian exchange; WASDE, World Agricultural Supply and

Demand Estimates.
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FIGURE 9 | CME Group mean volume during CONAB report days and nonreport days. CME, Chicago Mercantile Exchange; CONAB, Brazilian

Food Supply Company.
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FIGURE 10 | B3 mean volume during CONAB report days and nonreport days. B3, Brazilian exchange; CONAB, Brazilian Food Supply

Company.

suggest a minor reaction of market liquidity to the announce-
ment of CONAB reports.

5 | Conclusions

This study investigates the impact of new public information
using intraday futures prices and volumes in the CME Group
and B3 corn futures market. Price and volume reactions to the
release of the WASDE and CONAB crop reports were evaluated
between April 2018 and April 2024. To the best of our knowl-
edge, this is the first study that explores price and volume
reactions to grain report announcements from different coun-
tries (the United statistics and Brazil) using intraday data.

Findings show the importance of WASDE and CONAB reports
in providing new information to grain markets. During both
report days, return volatilities were, in general, higher than the
return variability observed in nonreport days. Trading volume
was also higher when WASDE reports were released, but not
nearly as much on CONAB report days. Moreover, during
WASDE report days, return volatility and trading volume in
both the CME and B3 markets were statistically higher than
on days of CONAB reports.

Our findings were supported and confirmed by additional analysis.
For every minute (from 15min before through 60 min after the
report release), price returns and volumes on report days (WASDE
and CONAB) were compared with five nonreport days before and
after the announcements. Parametric and nonparametric tests were
used to investigate the difference in return volatility and trading
volume for report and nonreport days. In general, results show a
strong effect of the WASDE report release on intraday corn futures
prices and volumes in both the CME and B3 markets. During days
of CONAB reports, return volatility reactions were less frequent
and generally of smaller magnitude compared with those in days of
WASDE reports.

Our results are consistent with previous findings that WASDE
reports have a significant impact on futures prices and trading
volume in the corn market. On the other hand, CONAB reports do
not seem to have nearly as much impact on corn futures prices
and volume in the two exchanges. Despite the increasing impor-
tance of Brazilian corn production in the world market, futures
market participants appear to still pay less attention to CONAB
reports relative to WASDE reports. One possible explanation is
that future market participants were satisfied with the information
about Brazilian crops in the WASDE report during our sample
period. Another hypothesis is that there can be different impacts of
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CONARB reports during the year. Since in Brazil farmers are able
to grow three corn crops in a marketing year, traders may pay
more attention to CONAB reports that bring information about
the largest of the three crops, which is harvested between June
and August—the second corn crop (winter corn crop). We sug-
gest that future research could investigate this topic and explore
whether futures prices are impacted differently throughout the
marketing year by CONAB and WASDE reports.
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Endnotes

!The growth of Brazilian corn production is partly explained by its
capacity to harvest three crops per year. The first corn (“summer
crop”) is harvested throughout the country from late January to April.
The second crop (“winter crop”) is mostly harvested in the central-west
and southeast regions from June to August. The winter crop increased
from 0.30 billion bushels in 2004-2005 to 4.03 billion bushels in
2022-2023 and represented about 77.6% of Brazilian total production
(CONAB 2023). At last, the production of the third crop is more recent
and smaller (less than 2% of the total crop in 2022-2023) and harvested
mostly in northeastern Brazil between October and December.

2Previous studies found evidence that market participants in the corn
futures market adjust their positions during this interval
(Kauffman 2013; Joseph and Garcia 2018). Kauffman (2013) indicated
that, in general, the impact on volatility is observed 30 to 60 min after
the USDA announcement.

3When the release time is 5:00 a.m. or 6:00 a.m. because of daylight saving
time, the intervals are 4:46-6:00 a.m. and 5:46-7:00 a.m., respectively.

“When the release time turned is 2:00 p.m. or 3:00 p.m. because of day-
light saving time, the intervals are 1:46-3:00 p.m. and 2:46-4:00 p.m.,
respectively.
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Appendix 1

Brazilian Corn Production: USDA Versus CONAB (in Billion Bushels)

See Figure Al.

FIGURE A1 | The columns in green: USDA - CONAB. The blue line: USDA. The red line: CONAB. Source: USDA (2023) and CONAB (2023).

Production (lines)

6.0

5.5

»
0]

ol
=}

[
[0

25

2.0

r 0.30

r 0.25

r 0.20

T

[=)

=

«n
USDA-CONAB (bars)

r 0.05

- 0.00

[JUSDA-CONAB ——USDA ——CONAB

CONAB, Brazilian Food Supply Company; USDA, US Department of Agriculture.

Appendix 2

Report Release Dates Between April 2018 and April 2024

Year WASDE report release date CONAB report release date
2018 January 12, February 8, March 8, April 10, May 10, June 12, July April 11, May 10, June 12, July 10, August 9, September 11,
12, August 10, September 12, October 11, November 8, and October 11, November 9, and December 11.
December 11.
2019 January 11, February 8, March 8, April 9, May 10, June 11, July January 10, February 12, March 12, April 11, May 9, June 11, July
11, August 12, September 12, October 10, November 8, 11, August 8, September 10, October 10, November 13,
December 10. December 10.
2020 January 10, February 11, March 10, April 9, May 12, June 11, January 8, February 11, March 10, April 9, May 12, June 9, July 8,
July 10, August 12, September 11, October 9, November 10, August 11, September 10, October 8, November 10, December 10.
December 10.
2021 January 12, February 9, March 9, April 9, May 12, June 10, July January 13, February 11, March 11, April 8, May 12, June 10, July
12, August 12, September 10, October 12, November 9, 8, August 10, September 9, December 9.
December 9.
2022 January 12, February 9, March 9, April 8, May 12, June 10, July January 11, February 10, March 10, April 7, May 12, June 30, July
12, August 12, September 12, October 12, November 9, 1st, July 7, August 11, September 8, October 6, November 9,
December 9. December 8.
2023 January 12, February 8, March 9, April 11, May 12, June 9, July January 12, February 8, March 9, April 13, May 11, June 13, July
12, August 11, September 12, October 12, November 9, 13, August 10, September 6, October 10, November 9,
December 8. December 7.
2024 January 12, February 8, March 8, April 11. January 10, February 8, March 12, April 11.

Abbreviations: CONAB, Brazilian Food Supply Company; WASDE, World Agricultural Supply and Demand Estimates.
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