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Predicting crop yields

One of the USDA datasets that is the most up-to-date is the crop condition index
> Data is collected on the weekends and is reported on Monday afternoons
o As of 2022, USDA was collecting data from 43 states
> Crop condition reports go back to 1986
o Corn and soybean reports start around Memorial day
o Wheat reports start for most states in April

o There are usually some reports in the fall for most winter wheat states

> There are some reports during the winter but not consistently for all states and all winter weeks
> The USDA report on crop conditions is at the state level
> There are five levels of crop conditions

o Excellent

> Good

> Fair

> Poor

> Very poor
o The USDA estimates the percentage of the state crop within each crop condition level
> The levels are mutually exclusive so the total across levels = 100%
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Using the USDA data to predict yields

Using the Bain and Fortenbery model (2013)
> Use an index of crop conditions reports (CCIndex) to estimate yield
o There is a weight assigned to each crop condition
o CClIndex = (% acreage Excellent) * 1 +
(% acreage Good) * 0.75 +
(% acreage Fair) * 0.50 +
(% acreage Poor) * 0.25 +
(% acreage Very poor) * 0
o Possible values range from
o 100 —if all the crop acres are excellent
> 0—ifall the crop acres are very poor
> A score of 50 would indicate the average crop condition for the state is in fair condition
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Procedure

Crop condition reports for a specific week are used to construct a CCl index for the last
30 years.

These 30 CClI scores are then used in regression analysis to estimate the deviation from
the trend line crop yield

Because the yield estimate is based on a specific week, the model has to be rerun for each
week of the growing season
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Wheat estimate

The last estimate | ran for Kansas was on April 23
o This is before any other estimates were available.
> My estimate was for 36.2 bu/ac
> Wheat estimates typically have a low R-squared value (i.e., ability to predict)

> My model had an R-squared value of 0.32
> Wheat crops can often look poor but end up yielding well and vice versa

> As a result, the confidence interval of the estimate is large
> My model had a range from 31.1to 41.4
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Historical Kansas Wheat Yields

Wheat yields can be highly variable
from year to year

There is a long history of state wheat
yields available

The yield trend line is in blue

o Strong evidence that yields are getting
ua better over time
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Condition of Kansas Wheat as of WEEK #16 Yield Prediction Based on CCl Score
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Figure 2. Historical Crop Conditions for Wheat in Kansas - 4/23/23 Figure 3. Expected Yield (Trend Deviation) for Various CCI Index Values - 4/23/23

Corn and Soybean predictions

These are as the crop reports from 8/13/23

Based on PLANTED acres
o A future estimate will use the last crop report on acres
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Corn Yields per Acre by State - 8/13/23

Bushels per harvested acre

2023 prediction

Corn Harvested Acres by State - 8/13/23

1,000 acres

2023 harvest estimate

Last Planted Lower Upper
Last Lower Upper !
State year Cl  Predicted ¢ Rsquared State year acres Cl  Predicted Cl R squared
TR o e TSI Hoh Colorado 980 1,250 1,048 1,069 1,091 0.59
iy Illinois 10,600 11,500 11,268 11,302 11,336 0.13
llingis 214.0 199.3 203.3  207.3 0.66
Indiana 5130 5500 5,337 5350 5,363 0.04
Indiana 190.0 1891 192.7  196.2 0.71
lowa 12,400 13,400 12,922 12,983 13,045 -0.03
lowa 200.0 1956 199.8 203.9 0.59
Kansas 4,440 5500 4,932 4,987 5,042 0.65
Kansas 115.0 120.7 1246 1284 0.55
Kentucky 1,350 1,550 1,422 1,431 1,441 -0.03
Kentucky 156.0 180.5 184.0 187.5 0.82 _
Michigan 2,000 2,400 2,061 2,084 2,106 -0.01
Michigan 168.0 168.1 170.5 1729 0.53
i Minnesota 7,490 8400 7,570 7,670 7,770 0.47
R b Hsocndl I sian i Missouri 3,120 3,650 3,413 3,455 3,497 -0.02
Missouri 1910 1inaz.s [ 1nss2ll lens 0.78 Nebraska 8820 9500 9,058 9095 9,131 0.78
Nebraska 1650 1855 188.5 1914 0.59 North_Carolina 785 990 894 906 919 -0.03
MNorth_Carolina  126.0 140.0 143.2  146.5 0.82 North_Daketa 2,670 3,000 3,311 3,450 3,500 ~0.04
North_Dakota 1310 1383 142.9  147.6 0.31 ahio 5180 4500 3260 3283 32906 017
Ohio 187.0 190.6 1945 1984 0.73 Pennsylvania 840 1,240 854 868 882 0.52
Pennsylvania 140.0 1625 166.5 1706 0.7 South_Dakota 5,010 6,200 5,469 5,559 5649 0.55
South_Dakota 132.0 153.7 157.6 161.6 0.51 Tennessee 795 1,000 906 918 929 -0.05
Tennessee 130.0 169.3 1731 176.8 os2 R Texas 1,610 2,500 2,134 2175 2,216 oz
Texas 95.0 1276 131.3  134.9 0.57 Wisconsin 3,030 4,000 3,036 3,087 3,137 S )
ural Economics
Wisconsin 180.0 168.6 1721 175.7 0.53 sum | — 74,250 85980 78905 79,673 80,441 -
Total Corn Production by State - 8/13/23
1,000,000 bushels
2023 prediction
Last Lower Upper
State year Cl  Predicted cl -
e w w w o« Total Corn Production
llinois 2,268 2,246 2,297 2,350
Indiana a75 1,009 1,031 1,082 - -
Estimate from 18 leading corn states
lowa 2,480 2,528 2,594 2,660
Kansas 511 595 621 647 Based on planted acres
Kentucky 21 257 263 270
Michigan 336 346 355 364
Minnesota 1,461 1,353 1,413 1,475
Missouri 502 487 508 531
Nebraska 1,455 1,680 1,714 1,748
Nerth_Carolina 99 125 130 135
Nerth_Dakota 350 458 493 530
Ohio 595 623 638 654
Pennsylvania 118 139 145 150
South_Dakota 661 841 876 913
Tennessee 103 153 159 164
Texas 183 272 285 200 | NN
Wisconsin 545 512 531 581

sum —

12,941 13,759

14,198 14,644
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Condition of US Comn as of 8/13/23

Condition of Kansas Com as of 8/13/23
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Soybean Yields per Acre by State - 8/13/23 Soybean Harvested Acres by State - 8/13/23
Bushels per harvested acre 1,000 acres
2023 prediction 2023 harvest estimate
Last Lower Upper Last Planted Lower ) Upper
State year Cl  Predicted €l R squared State year acres Cl  Predicted Cl R squared
U e e g T i Arkansas 3,150 2,900 2,843 2,856 2,869 0.14
Hlinois 63.0 60.1 61.5 62.9 0.23 Ilinais 10,750 10,000 9,902 9,929 9,856 -0.03
Indi 4 4 -0
T P T 045 ndiana 5830 5500 5463 5472 5,480 0.01
lowa 10,030 9,700 9,608 9,629 9,651 -0.02
lowa 58.5 55.7 57.4 59.1 0.26
Kansas 4,810 4,250 4,063 4110 4,158 0.08
Kansas 275 354 37.4 39.3 0.42
Kentucky 1,940 1,900 1,873 1,878 1,884 -0.03
Kentucky 51.0 52.9 54.6 56.3 0.44
Louisiana 1,210 1,120 998 1,032 1,066 0.15
Louisiana 47.0 514 52.7 54.1 0.45
Michigan 2,240 2,050 2,034 2,037 2,040 -0.03
Michigan 47.0 46.2 47.7 49.3 0.07 i
Minnesota 7,390 7,500 7,342 7,370 7,398 0.43
Minnesota 500 457 47511293 0.28 Mississippi 2,290 2,300 2,240 2,264 2,268 ~0.02
Mississippi 54.0| | 667 57.7 687 0.63 Missouri 6060 5600 5444 5502 5559  -0.03
Missouri 455 449 461 472 0.56 Nebraska 5680 5500 5422 5435 5,448 0.05
Nebraska 49.0 585 59.7 608 0.55 North_Carolina 1,690 1,650 1,587 1,600 1,612 0.03
North_Carolina 385  37.8 387 396 0.63 North_Dakota 5670 5650 5,538 5,568 5,508 -0.03
Morth_Dakota  35.0 31.3 33.4 355 0.09 Chio 5,080 4,900 4,871 4,880 4,889 =0.01
Ohio 555 56.3 57.7  59.1 0.46 South_Dakota 5070 5,300 5,211 5232 5,253 -0.01
South_Dakota 38.0  43.0 445  46.0 o2z [N Tennessee 1,620 1,600 1,550 1,557 1,563 o1s NN
Tennessee 48.0 50.7 524 54.1 0.64 Wisconsin 2,150 2,100 2,081 2,070 2,079 -0.04 X
:ultural Economics
Wisconsin 540 448 47.7 50.7 0.08 sum | — 82,660 79,520 78,081 78,411 78,770 -




Total Soybean Production by State - 8/13/23
1,000,000 bushels

2023 prediction

Last Lower Upper
State year Cl  Predicted cl -
e e 016 [otal Soybeal ) Production
linois 677 596 611 626
Indiana 33s 314 321 3z - H
Estimate from 18 leading soybean states
lowa 587 535 553 570
Kansas 132 144 154 164 Based on planted acres
Kentucky 99 99 103 106
Louisiana 57 81 54 58
Michigan 105 94 97 101
Minnesota 370 336 350 364
Mississippi 124 127 130 133
Missouri 276 244 253 263
Nebraska 278 317 324 331
Morth_Carolina B85 60 62 B4
North_Dakota 198 173 186 199
Ohio 282 274 282 289
South_Dakota 193 224 233 241
Tennessee 78 79 s2 o |
Wisconsin 116 92 98 108 KANsAS STATE . .
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sum | — 4,136 3,916 4,053 4,192 UNIVERSITY
Condition of US SB 1as of 8/13/23 Condition of Kansas SB 1as of B/13/23
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Thank you!

Gregg Ibendahl
o email: ibendahl@ksu.edu
o twitter: @lbendahl
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