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In this article, possible 2016 crop revenues are estimated for McLean County, lllinois. The expected 2016
crop revenue is $689 per acre, $189 per acre lower than the average revenue from 2010 through 2014.
There is a 30% chance of crop revenue being less than $600 per acre.

Approach

Crop revenue is based on county yields and harvest prices, resulting in the same revenue as used to
calculate payments under Area Risk Plan. Because county yields are used, the results show variability for
a county, which tends to be less variable than revenue for a farm.

The approach for generating possible yields and prices uses historical yields and prices from 1972 to 2014.
The historical data is shown in Table 1 under the heading “historical outcomes”. In this approach, there are
43 possible yield and price combinations, one for each year in the historical period. The approach will
maintain the correlation between yield and price changes, but the levels will reflect 2016 conditions.

Harvest prices are used to calculate revenue when determining crop insurance payments. These prices are
estimated based on a $3.80 projected price, roughly the current level of the December 2016 Chicago
Mercantile Exchange (CME) corn contract. The 2016 possible harvest prices equal percent changes in
historical prices times the $3.80 price. Take 1972 as an example having a projected and harvest prices of
$1.24 and $1.35, respectively (see Table 1). The 1972 harvest price is 8.9% higher than the 1972 projected
price (.089 = 1.35/1.24 — 1). The possible price associated with 1972 is $4.25 ($3.98 projected price x (1
+.089)). Harvest prices resulting from these prices are shown in the sixth column of Table 1. Further
discussion of possible harvest prices for 2016 is provided in the January 5" farmdoc daily article.

Possible 2016 yields reflect increases in yields over time. A trend line is fit to yields from 1972 through 2014
using linear regression: -3,515 + 1.836 x year. Given this equation, the 2016 trend yield is 186 bushels per
acre (-3,515 + 1.836 x 2016), representing the expected yield for McLean County for 2016. If 2016 could be
repeated a large number of times, the average likely would be close to 186 bushels per acre. Yield

differences for each year are calculated and are used to adjust from the trend yield. In 1972, for example,
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the actual yield is 126 bushels per acre and the 1972 trend yield is 106 bushels per acre (106 =-3,515 +
1.836 x 1972). The 1972 trend yield is 20 bushels higher than the trend yield (20 = 126 actual yield — 106
trend yield), giving an estimate of yield of 206 bushels per acre (186 trend yield + 20 difference in 1972).
This 206 per bushel yield represents a 2016 yield given 2016 technology, but given 1972 weather and
market conditions. The yields generated through this process are shown in the seventh column of Table 1.

Table 1. Projected and Harvest Prices, County Yields and County Revenue for Corn in
McLean County, lllinois, Along with 2016 Possible Outcomes Based on Historical Changes.

Historical Outcomes

2016 Possible Outcome®

Projected Harvest County County Harvest County County

year Price* Price* Yield> Revenue® Price® Yield® Revenue
$/bu. $/bu. Bu/acre $/acre $/bu.  Bu/acre $/acre

1972 $1.24 $1.35 126 $170 $4.14 206 $853
1973 $1.39 $2.46 118 $290 $6.73 197 $1,326
1974 $2.91 $3.80 90 $342 $4.96 167 $828
1975 $2.70 $2.90 135 $392 $4.08 210 $857
1976 $2.72 $2.65 132 $350 $3.70 205 $759
1977 $2.73 $2.09 94 $196 $2.91 165 $480
1978 $2.27 $2.31 125 $289 $3.87 194 $751
1979 $2.59 $2.78 142 $395 $4.08 210 $857
1980 $3.12 $3.61 83 $300 $4.40 149 $656
1981 $3.76 $2.91 129 $375 $2.94 193 $567
1982 $3.00 $2.20 142 $312 $2.79 204 $569
1983 $2.88 $3.48 81 $282 $4.59 141 $647
1984 $2.86 $2.78 113 $314 $3.69 171 $631
1985 $2.66 $2.23 157 $350 $3.19 214 $683
1986 $2.10 $1.69 144 $243 $3.06 199 $609
1987 $1.69 $1.83 139 $254 $4.11 192 $789
1988 $2.17 $2.89 62 $179 $5.06 113 $572
1989 $2.71 $2.39 141 $337 $3.35 190 $637
1990 $2.47 $2.30 141 $324 $3.54 188 $666
1991 $2.59 $2.51 116 $291 $3.68 162 $596
1992 $2.70 $2.09 163 $341 $2.94 207 $609
1993 $2.40 $2.49 140 $349 $3.94 182 $717
1994 $2.68 $2.16 166 $359 $3.06 206 $630
1995 $2.57 $3.23 119 $384 $4.78 157 $750
1996 $3.08 $2.84 159 $452 $3.50 195 $683
1997 $2.73 $2.81 143 $402 $3.91 178 $696
1998 $2.84 $2.19 149 $326 $2.93 182 $533
1999 $2.40 $2.01 161 $324 $3.18 192 $611
2000 $2.51 $2.04 155 $316 $3.09 184 $569
2001 $2.46 $2.08 158 $329 $3.21 185 $594
2002 $2.32 $2.52 144 $363 $4.13 169 $698
2003 $2.42 $2.26 182 $411 $3.55 205 $728
2004 $2.83 $2.05 185 $379 $2.75 207 $569
2005 $2.32 $2.02 161 $325 $3.31 181 $599
2006 $2.50 $3.03 182 $551 $4.61 200 $922
2007 $4.06 $3.58 196 $702 $3.35 212 $710
2008 $5.40 $4.13 190 $785 $2.91 204 $594
2009 $4.13 $3.72 186 $692 $3.42 198 $677
2010 $3.99 $5.46 170 $928 $5.20 181 $941
2011 $6.01 $6.32 160 $1,011 $4.00 169 $676
2012 $5.68 $7.50 110 $825 $5.02 117 $587
2013 $5.65 $4.39 189 $830 $2.95 194 $572
2014 $4.62 $3.49 218 $761 $2.87 221 $634

! Projected and harvest prices used for crop insurance.
2 County yields for McLean County, lllinois.

3 Equals harvest price times county yield.

* Possible 2016 outcomes based on historical changes.

® Equals $3.80 (the likely projected price for 2016) times harvest price divided by projected price. The resulting price

gives the price given that the same percentage change occurs that occurred historically.

5 Equals the 2016 trend yield plus the difference in actual and trend yield for the specific year. The trend yield,
based on regression, equals -3,515 + 1.836 times year. The 2016 trend yield is 186 bu/acre (-3515 + 1.836 x 2016).
The 1972 possible yield equals 186 trend yield for 2016 plus 126 actual yield for 2012 minus 106, 1972 trend yield (-
3,515 x 1.836 x 1972).
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County revenue equal county yield times harvest price, as shown in the eighth column of Table 1. The
average of these possible revenues is $689 per acre. This average is below crop revenues from 2010 to
2014: $927 in 2010, $1,011 in 2011, $825 in 2012, $830 in 2013, and $761 in 2014 (see Table 1).

Yield — Price Combinations

Possible yield and price combinations from Table 1 are shown as dots in Figure 1. Several of the yield-price
combinations are denoted by the year generating that combination. For example, the two lowest yields are
associated with 1988 and 2012, drought years. In both years, harvest price was higher than the expected
price. The year with the highest possible harvest price of $6.73 per bushel is 1973. A year like 2014 would
result in yield of 221 per acre, and a harvest price of $2.87 per bushel (see Figure 1).

Figure 1. Possible 2016 Harvest Prices and County Yields for Corn in
McLean County Based on Historical Changes, 1972 - 2015
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In Figure 1, the black vertical line is at $3.80 per bushel, the projected price used to generate the possible
harvest prices. The black horizontal line is associated with the expected yield of 186 bushels per acre.
These black lines divide the graph in quadrants:

1. Lower yield — higher price: Eleven of the observation fall into this quadrant, suggesting that 26% of
the time a lower yield and higher price will result.

2. Lower yield — lower price: Seven of the observations fall into this quadrant, suggesting that 16% of
the time a lower yield and higher price will result.

3. Higher yield — higher price: Seven of the observations fall into this quadrant, suggesting that 16%
of the time a higher yield and higher price will result

4. Higher yield — lower price: Eighteen of the combinations fall into this quadrant, suggestion that 42%
of the time a higher yield and lower price will result.

Note the negative correlation between yields and prices results in more yield-price combinations in the
“higher yield — lower price” and “lower yield — higher price” quadrants than in the other two quadrants.
McLean County is in central lllinois, an area where large amounts of corn are grown. Above-trend yields in
this area tend to result in higher aggregate supply, leading to lower prices. The opposite dynamic works as
well: below-trend yields lead to lower aggregate supply and higher prices.
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Further note that the largest number of observations falls into the “higher yield — lower price” quadrant,
suggesting that yield often is above trend and results in a lower price. Above trend yields and harvest prices
lower than projected prices occurred 42% of the time between 1972 and 2014. Stated alternatively, nearly
50% of the time yields are above trend and prices will be below the projected price. Unfortunately, this
guadrant does not result in the highest crop revenues.

Range of Possible Crop Revenues

Figure 2 shows the same yield — price pairs as in Figure 1. Lines in Figure 2 represent revenue levels of
$600, $700, $800, and $900 per acre. Take the line for $600 per acre. Any yield-price combination above
the line has crop revenue above $600 per acre while combinations below the line have revenue less than

$600 per acre. There are 13 of the yield-price combination below $600, indicating that there is roughly a
30% chance of crop revenue being less than $600 per acre. These combinations imply:

a 30% chance of crop revenue less than $600 per acre,

a 37% change of revenue between $600 and $700 per acre,

a 17% chance of revenue between $700 and $800 per acre,

a 9% chance of revenue between $800 and $900 per acre, and

a 7% chance of revenue over $900 per acre.

Figure 2. Possible 2016 Harvest Prices and County Yields for Corn in
McLean County Based on Historical Changes, 1972 - 2015
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These are higher chances of low revenues compared to recent years. Crop revenue in McLean County was
over $800 in each year from 2010 to 2013. This historical analysis would suggest that the chance of
revenue above $800 is about 16%.

Commentary

The expected level of crop revenue in McLean County is projected at $689 per acre, $182 per acre lower
than the average level from 2010 through 2013. Overall, crop revenue is projected lower in 2016. There
also is a risk of much lower crop revenues, with a 30% chance of crop revenues being below $600 per acre.
Higher levels are possible as well. However, historical changes in yield and prices suggest only a 15%
chance or revenues above $800 per acre, the level of crop revenue from 2010 to 2013.
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Yields and prices that result in crop revenue below $600 per acre likely would result in some form of crop
insurance and ARC payments. Hence, the crop revenues in this article do not give the complete picture on
gross revenue. Having said that, one should expect 2016 gross revenues to be below those from 2010 to
2013.
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