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The sample fields in which observations and counts were made were
selected by a randomprocess with probabilities proportional to size of
field. These selections were made from farms reporting winter wheat
seeded in the previous DecemberEnumerative Survey. Approximately 1,400
sample fields were allocated to the 9-States in 1963 compared to 965 sample
fields for the same States in 1962 (see Table 102) • The samples were
allocated to each individual State roughly in proportion to the expanded
seeded acreage from the DecemberEnumerative Survey, but also considered
were differences in observed variances between states.

Sample fields were subsampled by selecting two plots within the field
using a random process plot consisting of three rows, each about 26 inches
long. In case wheat rows can not be distinguished due to reseeding or turn ro'
rows, the total area cobeed by the frame is used as the plot. In the
latter case the unit is about 4.356 square feet (.0001 of.an arce).

The objective yield surveys for wheat provide quantitative information
which can be used to predict or measure wheat yield and production. The
surveys.have been conducted to obtain forecasts for yield and production
on May1, June 1, and July 1, and estimates of yield alJd harvesting loss
on August 1. The sample data utilized in estimating production are gross
yield, hal'Vesting loss, and acres remaining for harvest.

A sample of 1,400 fields 1n nine States (Illinois, Indiana, Kansas,
Michigan, Missouri, Nebraska, Ohio, Oklahoma, and Texas) was drawn, of
which about 1,100 were sampled for the 1963 crop year. This 9-8tate area
was fully operational for winter wheat on the July 1, final pre -harvest,
and post -harvest surveys. (See Table 101.) The 1963 program al.so included
about 275 pre-harvest field counts in a pilot survey conducted in six
additional winter wheat States (South Dakota, Montana, Idaho, Colora40,
Washington, and Oregon). In addition to the 275 sample fields, weekly
counts am observations were made in 60 winter wheat fields for the new
States during the entire growing season to obtain information for develop-
ing forecasting models for use in future years.

Objective yield counts and measurements were also started in six
spring wheat States (North Dakota, South Dakota, Montana, Idam, Washiogton,
am Minnesota) for the first time during 1963. A single pre-harvest visit
and a post-harvest visit were madeto about 400 fields in these States for
making an estimate of yield at harvest time. Weekly counts and obserntions
were made in about 65 spring wheat fields throughout the growing season.
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1.1 Sample Design and Procedures

A. Purpose and History of Survey:
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Table 101: Win~er Wheat: Numberot Sample Fields

IY States, 1962

-
state May 1 June 1 . July 1 ..Pre -Hanest . post;..•Harvest..

~ "" --
Illinois 33 33 100 100 100

~,,"

let:!. iana 33 33 100 100 100
Knosas 100 100 300 300 300

:-:.~"
Michigan 15 15 15 15 15
Missouri 20 20 20 20 20
Nebraska 30 30 30 30 30
ohio 33 33 100 100 100

", Oklahoma . 50 150 150 150 150.
Texas 50 150 150 150 150

Total 364- 564- 965 965 965
.•.. -

Tab1e 1~: Winter Wheat: Bwnber ot Sample Fields 11

Y Generally excEl!deothe number tab1lated due to sample loss trom such causes
as plow-up, refusals, etc ..

Post-Harvest

100
100
300
100
100
150
100
200
250

1,400

1
'.~.

~.

. By States, 1963

State May 1 June 1 Jul.y 1 Pre -Harvest

Illinois 33 33 100 100
Indiana 33 33 100 100
Kansas 100 100 300 300
Michigan 15 15 100 100
Missouri 20 20 20 100
Nebraska 30 30 ::30 150
Ohio 33 33 100 100
Oklahoma 50 150 150 200
Texas 50 150 150 250..

Total 364 564- 1,400 1,400
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Y North Dakota weekly samples included 10 other spring samples aId 5 durum
samples.

Table 101.: Spring Wheat: Number of Weekly samples !I
By staus, 1963

..
N. Dakota gj. 15 15 15 150 150
S. Dakota 10 10 10 15 15
Montana 10 10 10 15 15
Idaho 10 10 10 30 30
Washington 10 10 10 30 30
Minnesota 10 10 10 60 60

Total 65 65 65 420 420

Generally exceeds the number tal:ul.ated due to sample loss from such causes

as plow-uP, refusals, etc.

post-HarvestWeekly : Pre -Harvest
in July

: Weekly : Weekly
State : in May in June

-155--'-.

Table 103: Winur Wheat: Number of WeeJtly Samples Y
By States, 1963

- Weekly : Weekly Weekly
Pre -Harvest gj

state in May in June in July Post-Harvest

-s. Dakota 10 10 10 40 40

colorado 10 10 10 60 60

Idaho 10 10 10 40 40

!(Ontana 10 10 10 50 50

Oregon 10 10 10 40 40

Washington . 10 10 10 50 50. - -
Total 60 60 60 280 280
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In the States added to the program in 1963, the sampling rate was n:uch

lower since no forecasting was to be done. The objective was to obtain
data for determining sample size and forecasting parameters and for making pre-
harvest estimate for this group of states. Selection of plots within sample
fields was done in the sameway as for the other States.

The weekly observation fields in tbe newStates were sampled selectively
from two major producing areas of differing growing conditiona within each
State. ThI:ee sample units 'were randomly selected from each sample fiel i . These
units consisted of six rows, each about 26 inches long. The actual t"1z'-ot'-'iU~it
observed was four rows since the center two of the siX rows were not used for
counts or' measurements. See Tables 103 and ld4. for the sizes of the samples
in the newStates.

C. Collecting the Data

In the 9 winter wheat States which were in 1962 program (OhiO, Indiana,
Illinois, Michigan" Missouri, Nebraska, Kansas, Oklahoma, aa:l Texas)" the
sample fields were visited about May1 abd the farm operaoors were interviewed
to determine acres of wheat planted, date of planting, and variety of wheat
planted. Estimates were also obtained from the operators for the expected
date of harvest and the probable' yield. For summarization of the interview
data collected set 'Table 105~- .
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May 1, 1962 and 1963 Estimates of Acreage and Yield From Operator Interv~e~sTable 105: Winter Wheat:

State Fields

1963 1962 1963
Illinois 31 32 95·5 98.0 100.0 100.0 32·5 34·5
Indiana 26 56 89·4 97·5 98.0 99·2 30.0 37·6
Kansas 155 165 95·6 86.9 "99·6 92.8 27·0 21.3
Michigan 15 15 101.1 98.9 97·9 99·2 30·5
Missouri 19 62 92·7 94·2 100.0 99·8 29·7 28.8
Nebraska 30 113 1l5·2 95·6 100.0 99·2 29·5 28·3
Ohio 30 58 87·9 99·9 96.1 CJ:)·7 30.0 32·5
Oklahoma 43 132 78.9 86.4 96.7 88.6 19.6 19·0
Texas 45 204 78·5 79·2 92·8 97·0 22.6 17·3



Folloving the interviev vi th the operator, counts and .measurementsvere
taken in the sample units. The average rov space vas recorded to be used in
computing the expansion factor for each sample. The grain vas classified
according to stage of maturity and counts vere madeon numberof stalks, number
of stalks taller than ten inches, numberof heads in boot, numberof heads
emerged, and numberof stalks damagedor infested. The accuracy of the
forecasting model hinges ~o a large extent on proper classification of data
as to ma1:.urity eategory, so that clear, unambiguousdefinitions of maturity
stages are mandatory as in strict adherence to these definitions by the samplers.

Just outside the un!t, semple heads vere cut for making spikelet counts
and obtaining grain veights. For subsequent IOOnthlyvisits to the same sample
plots, similar counts and measurements vere obtained until the vheat vas mature.
Whenthe grain vas classified as being in the hard dough or ripe stage of I

ma*urity heads vere counted am sample plots harvested to obtain grain veights
and moisture content.

As soon as possible after the field had been harvested, the operator.,.vfs
interviewed to obtain information on acres harvested for grain and grain yields.
A final. visit was then made to the sample fields vhere nev plots vere selected
in the same manner as the original sample units. These newplots were gleaned
to obtain the ID.UIlberof heads and kernels lef't af'ter harvest to provide an
estimate of harvesting loss. The field counts and interview data are
summarized in Tables 106 through 114.



Table 106: Winter Wheat: Averages from Field Counts - May 1, 1962 and 1963, by States

Fields Stalks 11
State

1962 1963 1962 1963
Illinois 31 6.19 1,079 922 0 29 5·0
Indiana 32 5·75 770 877 0 0 4.6
Kansas 91 7·72 847 499 19 67 6·9
Michigan 5·83 694 0 1.5
Mis souri 20 6.09 672 748 0 78 7·8
Nebraska 28 6.76 763 744 0 0 3.4
Ohio 29 5·95 852 827 0 0 1.9
Oklahoma 43 7·33 409 410 94 227 12·7
Texas 41 7·99 558 275 64 92 10.6

11 Per 13.1 feet of ro'W'With .6 foot of rO'Wspace (!sample units)

•IT
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I
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1963
27·9 31·8
31.8 25.7
22.1 20.3
20." 8.8
24.5 28.1
22.5 22.6
22.0 15.3
22.6 20.9
23.0 16.7

BEADS 11
Stalks !/

. ,t: .' ~ . :'. , '.',

_ .
j ~•• ' h

...' .. -----.--.-- ..

Fields

Tab~e ~07: W:1nterWheat: Averages from F1el.dCounts, June 1, 1962 and 1963, b7 States

State

n1ioois 31 33 461 518 400 400 15 9 2.4
Indiana 32 32 358 476 400 245 25 88 4·9
Kansas 95 85 505 339 232 295 10 9 5·3
Michigan 15 15 403 572 133 0 44 0 5·8
Missouri 20 33 299 463 356 352 9 8 1.6
Bebraska 27 45 418 470 353 315 162 36 1·0
Ohio 29 31 430 559 282 69 80 74 21·0
Oklahoma : 122 159 281 303 218 225 1 0 7·3
Texas : ~ 115 391 230 113 211-2 2 3 1·0

y Per 13.1 teet ot row with .6 toot ot row space (2 sample units).
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BEADS 1/

- _...400 0 (yO ;'1·9 39·2 33·7320 0 0 18.8 )2.8 )6.0376 3 1 7.8 23·7 22.2235 0 2 4·9 33.6 35·1274 0 0 13·4 25·]; 29·1372 7 1 17·3 28.0 25·5271 1 3 4.2 30·5 37·9220 0 2 4.8 22·3 21.1300 1 0 5·4 23·3 18.1

1963
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stalks Y

411
325"7533
282
438
333264
382

.- ...•....

Fields

Tab1.e 1.06: W1n"terWhea"t: Averases :tram f'1e1.d cOWJts, July 1., 1.962 aDd 1.963, by 8ta"te

state

miDOis . ~ 95.
Indiana 89 90
Kansas 255 250
Michigan 15 97
Missouri 20 85
Be~raska 27 128
Ohio 88 88
Oklahoma 116 76
Texas 109 162

!/ Per 13.1 feet of row with .6 foot of row space (2 semple units).
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Tab1e 109: Winter Wheat: Laboratory ~is of Head Samp1.es,June 1., 1.962

B;y States

I111nois 3 10 64 .369 .444 13·6 ·392 .8344 15 58 .49lt- ·517 1".1 ·399 .469
5 6 86 .707 ·527 1".2 .403 ·5~

Indiana 3 18 60 .407 ·520 14·3 ."22 1.~3
4 13 64 .911 1.~O 17·3 .646 .668
5 0

Kansas 3 9 55 .538 ·533 15·0 .476 .601
•• 38 69 ·587 .607 15·2 .478 ·392

t· ·5 27 64 .7••6 .696 15·0 .466 ·390
Michigan 3 0

4 0
5 0

· 6 44 .365 ·327 12·3 .291 .754Missouri · 3· 4 9 50 .656 .587 13·2 ·354 ·553
5 5 48 1.060 .880 16.2 ·568 ·751

Bebraska 3 3 38 ·556 .273 12·9 ·316 1.174
4 13 41 .430 .280 12·9 ·325 .356
5 0

Ohio 3 26 47 ·513 ·560 15·2 .480 1.322
4 1 57 .81,.7 ·980 17.8 ·700 ·596
5 0

Oklahoma 3 1 99 .875 .9'1-0 17.4 .81,.6 .81,.6
4 16 32 .648 .696 13·5 ·393 ·393
5 56 42 .888 ·918 14.2 .431 .431

Texas 3 1 7 ·071 .060 5·6 .200 .084 ~
4 .61 ·i4 .:~ :~ ~l:~ ;~~ ;~~ .. :R>'
5 .2 •

State
Maturit)" : Number
categor)" Samples

SUBSAMPLE OF 5 HEADS FURfcAST WEIGH'l'

Method 1: Method2
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TabJ.e no: Winter Wheat: Laboratory Analysis of Head SampJ.es - June 1., 1.963, by States

SUBSAMPLEOF 10 BEADS R>RECASTWEIGH!'
Maturity : Number ..

state category : Samples Weight Method 1 : Method 2
per

··
Illinois 3 21 .,.. .435 .411 14.8 .514 .856

4&5 6 38 .811 .890 15·6 22.2 ·551 .649
IgUana · 3 24 56 .419 .438 16.4 ·568 .821· 4&5 1 60 ·932 1.010 16.6 26·3 .884 .516
Kansas 3 11 55 .435 .435 15·0 .6011- .583

~5 64 53 ·120 .102 14.6 15·5 ·514 .431
Michigan 3 0

4&5 0
Missouri 3 3 64 ·319 ·300 12·9 .621 .629

4&5 30 59 .640 .651 14·3 15·5 ·399 .452
lebraska 3 30 13 .318 ·333 14.1 .585 .746

4&5 12 53 .466 .424 14.0 13·8 ·311 .363
Ohio 3 10 41 .460 .464 11.2 .816 ·903

4&5 0
Oklahoma 3 0

4&5 100 44 .831 .865 14·5 11.1 ·558 .452
Texas 3 9 33 ·399 ·363 15·9 ·551 .534

4&5 109 42 ·586 .624 13·7 15·7 ·515 ·320

~,
0\., lA) .
I' •

"



Table lll: Winter Wheat: Laboratory Analysis of Head Samples, July 1, 1963, by States

-iL"" .
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FORECAST WEmlfl'..
Maturi:ty

State : category
Humber :
samples

SUBSAMPLEOF 10 BEADS

: Method 1 .-
Method 2

nllnois 3 0
4&5 II 66 1.140 1.143 15·1 20.2 ·510 ·153

Indiana 3 0. 4&5 32 50 1.266 1.223 16.1 23·4 ·113 ·109.
Kansas 3 0

4&5 0
Michigan 3 1 32 .109 ·130 11·1 1·391

4&5 96 45 1.138 1.093 16.8 21.9 .851 .668

Missouri 3 0
4&5 0..

Bebraska 3 0
4&5 22 57 .615 .621 13·8 13·0 ·344 ·395

Ohio 3 2 42 1.210 1.495 15·6 .190 2 .490
4&5 80 48 1.221 1.234 11·0 21.1 .855 .118

Oklahoma 3 0
4&5 0

Texas 3 0
4&5 3 .691 .407 12·3 11·7 .583 ·361

I

j.
I'



Illinois 93 412 .625 .455 13·2 .470 .609 14 16 .454Indiana 88 312 ·921 .681 16.8 .649 .837 16 19 .646Kansas 263 376 .674 .464 15·1 .459 .683 16 15 .473Michigan 15 226 1.088 .842 14.1 .863 1.052 17 23 .864Missouri 20 279 .651 .450 13·8 .457 .635 15 16 .461Nebraska 27 395 ·537 ·308 13·0 ·320 ·530 15 13 .296Ohio 87 271 .963 .425 16·3 .692 ·898 15 19 .677Oklahoma no 218 .687 .422 15·5 ·397 .672 14 16 .479 .i'Texas 49 223 .620 15·2 ·389 .543 12 13 .380 .~
""."-.

-) ..Illinois · 88 4a:! .821 .583 15·9 •585 .819 15 18 .606·Indiana 88 329 1.<Y20 .705 17·5 .691 1.819 16 22 .800Kansas · 250 317 .734 .484 15·1 .476 .740 15 15 ·512·Michigan : 95 248 1.109 .837 17.6 ·766 1.210 17 23 .840Missouri : 85 359 .711 .4~ 15·5 .498 ·731 14 16 ·528Nebraska : 125 350 .633 .417 14·5 .412 .659 14 14 .449Ohio : 83 29f. 1.192 ·797 17.4 .766 1.187 17 21 .889Oklahoma : 135 275 .728 ·507 15·0 .483 .412 14 16 ·507Texas 137 239 .716 ·318 16.7 .432 6.891 14 15 .463

TobIe 112: Winter Wheat: Laboratory Analysis of Head Samples, Hard Dough .and Ripe Stage, 1962, by States

Table 112: Winter Wheat: Laboratory Ana~is o~ Head Samples, Bard Dough am Ripe Stage, 1963, b)" States

: Average
: wt. o~
: grain

. -

-.
. .. . ."., 0, _ ••• __ • _ •••• • P __ • __

.... ,"

':':i •...... : eo .• '~.

. .' .. . .. --...-...
.'. " .• I ; ~. ~'..: ','

...Sample
number

··
: Sample

state size

State



Ill. 95 9:J 41.4 6 2 83 4 0 0·9Im. 92 99 44.5 10 5 611- 4 9 1.1Kan. . 263 96 21.1 34 48 162 15 9 1.4.
Mich. : 95 93 39·9 32 6 42 8 1 .1.2
Mo. 100 93 30·1 9 2 72 0 II 0·9Nebr. : 135 95 24.5 8 11 17 25 1 2·9Ohio : 81 95 41.2 8 2 21 3 11 1.1Okla. : 160 93 21.6 9 1 132 1 11 0.6Tex. 198 92 16.1 6 12 152 0 6 2.2

Table 113: Winter Wheat: Averages from Post-Harvest Interve1ws, 1.963, by' States
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Table 114: Winter Wheat: Averages f'romPost-Harvest Gleaning of Fields, 1962 and 1963, by' States

..i
'1' ' .~:,I I ••• '_1 ••1 •.

. ~'- ~::.:..;'.•.;._..~..~:' --: .~ - . .• .. .....•...... .. -- •.•.... ...•. .-.. .•.

state Fields

l11iDOis 96 ~ 7.0 102·9 9·1 12·3 10.8
IDdiana 91 ~ 6.2 11.2 11.0 14.0 11.4
Kansas 271 236 11.0 170.8 12.2 13·9 10·9
Michigan 90 7 ·5 15·3
Missouri 20 100 12·3 6.6 109·6 8.7 6.8 11.8 10·3
Nebraska 128 12·3 11.2
Ohio 87 76 16.1 7·2 109·1 12.4 9.7 13.'6 15·6
Ollahoma 106 142 14.0 3·9 44.9 8·9 5·2 12.1 12.0
Texas 60 157 12.8 10·3 43·5 7.6 4·5 9·9 10.0

1/ Per 13.1 ft. of row adjusted to .6 foot of row space (2 sample units).

•
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The numberot sample fields for each State remaining af't;er disaster,

abaDdoDlllent,cbaDgein intentions, reNals, aDd other losses is soownin
Table 115.

Table 115: Winter Wheat: Bumberot SampleFields, by' States
Monthly 1963, Annua~ 1962

state • .• . August 1or Ma71 June 1 J'uly 1
Region 1963 · 1963 1963 1962 1963·

•.
Ohio 31 31 88 88 85
Indiana 33 15 90 90 91
I1l1nois 34 32 95 ~ 89
Michigan 15 33 ~ 15 95
Missauri 34 33 86 20 86
Nebraska 45 37 128 27 125
Kansas 86 8If. 239 2611- 248
Oklahoma 52 160 135 III 135
Texas 62 175 164 101 164

.!

Region 3~ 600 l,1l9 810 1,118

{o
;0.. '

. 1

I

The general program used in the eight newstates is a pilot study' and
applies only to 1963. Essentia1l7 the samepre-harvest counts am
measurementswere madebut onl7 on the pre -harvest surve7 conducted just
prior to havest time. The post-harvest survq was the same as tor the
nine States. The sample units which were drawn for weekly visits in the
newStates were observed each week for the same counts am measurements
obtained in the other sample units. The objective ot the weekly measure-
ments was to get a couplete record of growth and development of 'the plants
for use in developing effect! ve forecasting DJdels •
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1.2 Forecasting HOdels

To predict )'1eld per acre tor Winter wheat by state, separate
forecasting models were used tor the two componentsof y1eld, weight o~
grain per head aDdnumberof heads. '1'heseJOOdelswere combinedto give a
71e14- forecast in b.1shels per acre for each semple and the average of
these self ..••iglrms s8ZllP1-ey1elds gave the forecast of y1eld per acre tot' the
State. The forecast ot:j'1eld was combinedWith acres of wheat for harvest
to give the production forecast for the state. Since the model.sdiffer
trom survey to survey, they Will be described separately for each survey.

"Ac~e~.fo~ harvest" was obtained by adjusting pl.anted acres reported
in the DecemberEnumerative Survey to f:l.nal.acres for harvest based on
ratios from the Objective Yield aurv.ys. For Mayl. am June 1., the Dec-
emberEnumerative Survw "acres planted to winter wheat" (see Tabl.e 116)
was adjusted to "acres for harvest: by ratios which were computedfrom
data on the Objective Yield FormA-l. For the Jul.y 1 and August 1.
Yield Surveys, the JUDeEnumerative Sllrvey supplied an estimate of acres
for harvest which was adjusted tor abamonmentby ra't1os obtaiD8d from
data on the Objective Yield FormA-2. See Table ll7 for a 8UJI'ID81'ization
of the ra'tios and.imica'ted acerages by state.
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" Table 116: Winter Wheat: Estimates ot Planted Acres trom December
.,.

t.~.1.

Survey, 1962 am 1963:.~.

" -- 1962 1963... ..;. .

Ratio:l', state Ratio· Direct to . Direct to.,. '. ," · ..' -.. expansion June expansion June
, (000) (000) (000) (000)

, ~
Ohio · 1,167 1,259 1,283 1,288·IDiiana 1,203 1,070 1,289 1,299. Illinois 1,237 1,419 1,272 1,628

"

Michigan 917 6If.9 1,009 880'1 fJ Missouri 1,459 1,260 1,636 1,305--.',-" ., Bebraska 1,795 2,281 3,061 3,030
Kansas · 8,734 8,377 8,080 7,~·. _J' Oklahoma 4,538 3,972 4,034 3,881
Texas • 3,125 2,913 3,019 3,122···
mTAL 24,175 24,683 24,335 - -23,200



!/ (Acres seeded as of May) to (Acres seeded as of previous December)

gJ (Acres for grain harvest) to (Acres seeded)

3/ (Acres seeded as ot Ju.l;y) to (Acres seeded as of May)

III (Net Beres for grain harvest in field) t (Acres for harvest in field)

Table 117: Winter Wheat: Acreage Adjustment Ratio by states, 1963

:roRMA-1 LISTIm June :roRMA-2 LISTm JS~l' lMA'l'E8
Dec. · Enum• . ACRES FOR HARVIST- BY M)lfDI.S· •state Enum• R-l 1/ R-3 2/ · acres • R-1 31 R-3 'zI .· • •acres . for.

seeded . _. June : May : June : harvest : : leY' 1 : 'J\me..~ : JUly-l-: Aug. 1... ", .
Ohio 1,288 1.~ 1.001- ·992 ·992 1,431 ·916 •986 1,283 1,283 1,377 1,377Imiana 1,299 .978 ·997 ·992 .99~ 1,421 .843 ·998 1,260 1,286 1,196 1,196I111nois 1,628 .981 .981 ·999 ·96 1,791 .936 ·997 1,595 1,546 1,671 1,671Michigan 880 ·989 ·989 ·980 ·980 1,129 ·955 ·993 853 853 1,070 1,070Missouri . 1,305 ·94-3 ·94-9 ·995 ·981 1,189 ·919 1. 000 1,225 1,214 1, 09.3 1,093.
Nebraska 3,030 1. (20 1.020 ·910 .914 2,654 .938 ·993 2,813 2,825 2,472 2,472Kansas 7,902 ·993 ·994 .813 .814 8,287 .908 ·998 6,380 6,394- 7,510 7,510Oklahoma 3,881 .9911- 1. 003 ·746 .770 3,307 2,878 2,998 3,307 3,307Texas 3,122 ·970 ·973 ·739 ·751 2, o6lI- 2,238 2,282 2,064 2,064

Region : 20,525 20,681 21:,760 21,760

•

.1.0 ' . ' ...•. ' 0 '
, .. ;' ~ ;', ,.. ~

I oj 1 0 ,,, ,,", ,.; t, :" ,I '. t. '" .: .' •.;; . ~",'. • . : .. '
'. '. 'f'. I: ' • ,'J .;.;.. :' I . t~ ••
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The symbols in this table will be limited to the samemeanings
througbout the report, i.e. "a" is the y intercept of a, resression line,
"b" is the regression coefficient or slope of the line, "r2" is the
coetticient of determination, "x" and "Y" are arithmetic means of the
variables involved and "x" and. "y" are independent and dependent variables.
stalk count has been the most satisfeatory variable found for forecasting
head counts at harvest from May1 information and this relationship has
produced fairly good results. The main diff'icul ty appears to be
inaccurate stalk counts because of the large numberto be counted and, as
the season progresses, because of the large numberof dead stalks. In
DI8IIY cases it is difficult to get an accurate count of the live and dead
stalks. In 1963 for the firs't time, the count of stalks taller than 10
inches was obtained. By substituting this count for that of total stalks,
mch greater accuracy and consistency was obtained. The bar charts
sbownin Figures 1 through 6 depict the eff'ecti veness of the May1 head
c;.0UDb model considering the stage of maturity at this time .

For the June 1 forecast of numberof beads per sample at harvest, a
regression of two ratios was tested. The ratio of numberof beads on
June 1 to numberof heads at harvest was predicted by a regression on
the ratio of June 1 heads to stalks. Most of the relationship proved to
be apurious and this model was dropped in favor of a relationship s1m1lar - ,-
to 'the one used May1 1:ut with June 1 parameters. The relationship of
stalk counts to final bead count was used to forecast heads at harvest if
'the ma:tvt'ty ~ the wheat in the sample un1t was in categories 1 through 3
(preflo8s, early boot, late boot or flowers). For categories 4 through 7
(milk, soft dough, hard dough, and ripe) the bead count was adjusted to
final heads per sample based on averages developed trom observations made
in past years.

The July 1 and August 1 forecast of final head count used the same'
mdels depeDdingupon maturity category. The change in head count in July
and August is small so the adjustment tor converting current head count
to final head count at this stage is neglegible.

Bead weight on Mayl.:lsditf'icult to predict from counts and measurement
made since there are no plant characteristics to indicate what the final
head weight will be. In someof the earlier States such as Oklahomaand
Texas the May1 counts do provide some indication of expected head weight.
However, tor the most part, the May1 torecast of final head weigh't;was
madeby using the average pre-harvest head weight observed over the past
few years.

!he June 1 and July 1 forecasts of head weight also uses stage of
maturity to determine relationships and parameters to be used. For samples
classified in maturity categories 1 or 2 (pre:flag or early boot) the
average historical harvest weight was used as was done in the May1
forecast. For sample fields in maturity categor.y 3 (late boot or flowers)
the relationship between spikelet count and final head weight was used
in the form or a regress! on fOstima'bor. Twoforecasts were obtained,
one from State parameters and one :from regional' parameters as shownin
Table 119.



Procedure Used in 1963 for Forecasting Fi881 HeadsPer Sample

Categories 1, 2, abd'~ _.
for ~ ~ .~ for ~ ~ .(2 -"

R
ill.Y = (Current head count) (R2)

AY = (Current head count) + R1

----------------------------------------------------------------------------
Where~ = Estimate of final head count

Xl = Current stalk count
Xl = (Current head count) + (Current stalk count)
Rl = (Current head c~) + (Final head count)
R2 = Past years average of l(Final head count) + (Current head count»)-

Forecasting Final Weight per Head

Categories 1 am 2

'"Y = Average ilead wt. from
past years Y

Category 3 !I Categories 4, 5, 6, & 7 !/

Y

, ;

,.
Y = Current head weight

adjusted to harvest weight-----------------------------------------------------------------------------
.:.,.

. :

'i "

"'.WhereY = Forecast head weight
Xl = Current sp1ke1et count
~ = Current grain count

y Method1

gJ Method2 uses adjustment based on average of past years.
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Forecasts of the componentsof yield for the two mdels mentioned above

are based on regional parameters and state parameters. The componentsfor
each of these lOOde1sare combinedto g1ve two forecasts of gross yield in
gramsper sample for each field. This yield in grams per sample is converted
to gross bushels per acre. The forecast gross yields for the two JOOde1s
are weighed together inversely proportional to the forecast error for
each model to obtain one combinedforecast of gross yield. Averagepost-
harvest gleanings fromprevious years was used as a measure of the harvesting
loss aIldwas subtracted from the combinedforecast gross yield to arrive at
a forecast of net yield .

The May1 model for forecasting numberof ~ads in the s~le at .
harvest time usESa linear. regression between:" talk. count" and' beads at
harvest11

• The coefficient of determination (r2) for this relationship
(1951 and 1962 combinedtor the 9-State Region) is .624. These regressions
(re = a + bx) are shownby States in Table 118.

Table 118: Winter Wheat: Regression of HeadsProduced to
May1 Stalk Count, 1961 and 1962 data pooled, by States

- ..
State n a . b r2 x!/ :ygJ. ..

··Ohio 43 172·3 .117 ·323 782 264
!mians 48 92·0 .270 .657 801 308
Illinois 45 62.2 .326 ·7(12 1,008 391
Michigan 26 127·5 .163 .292 649 233
Missouri 33 115·8 .262 .417 700 299
Nebraska :62 2·3 ·509 ·719 788 399
Kansas :144 91·5 ·337 .613 820 368
Oklahoma :100 6.6 .612 .821 422 265
Texas : 73 47.1 ·573 .834 522 346··Region :621 88.7 ·351 .624 702 335

!/ x = stalk count in sample on May1

gj '7 = head count in sample at harvest
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Table 119: l-bntblyForecasts of Winter Wheat B,y States, 1963

. MAY 1 . JUNE 1 JULY 1. .
: Forecast Forecast August Forecast Forecast August 1: Forecast : August 1

State : uslht using net using using net using net
: state Region yield state Region yield State yield
: parameters : parameters : parameters : parameters : parameters

Ohio 34·6 36.5 44.1 32.0 29·5 44.1 45·2 44.1
Indiana 40.8 38.7 44.6 48.1 35.4 44.6 46.6 44.6
Illinois 35·9 40.2 43·8 52·1 39·5 43·8 43·1 43·8
Michigan 39·0 32·5 39·0 41.6 43.1 39·0 40.6 39·0
Missouri 29·2 34·4 33·2 30.4 34·7 33·2 32·3 33·2
Nebraska 35·6 33·4 26.1 39.4 36.4 26.1 23·9' 26.1
Kansas 19·9 23·3 22.8 24.0 23·2 22.8 22·3 22.8
Oklahoma 24.6 20.8 21.8 22.2 21·5 21.8 21.8 21.8
Texas 16.7 15.6 17·9 16·3 17.0 17·9 17·9 17·9
9-8tates 27.2 27.6 28.0 30.2 27·9 28.0 27.8 28.0
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Figure 1i -- Winter Wheat: Regional .Regressions of Final Head Weight

on Bpiklet Count, 1962
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:In most states observations were madein only one-third of the sample fields
~for the Mayand June Surnys. This sample was not large enough to give
stable forecasts by States of the weight per head so the States were
,grouped into Regions as shownin Figures 7 through 8 to utilize data from
a larger numberof observations. As shownby Tables 120 through 123, weighing
the forecasts obtained from State parameters with those obtained from
Regional parameters showedconsiderable improvementover using either set
of parameters alone.

Jpor sample fields in the maturity categories four through seven (milk, soft
.dough, hard dough, am ripe) the June 1 and J~ 1 forecasts for head

. weight were based upon the relationship between grain count am final
head weight. As the coetfie1ents of determination shownin Tables 126
through 127 shaw the grain count had a DIlchhigher correlation with final
head weight than did the spikelet count. Therefore, the grain count is
used as soon as the head has developed sufficiently for accurate grain
counts to be made. This m:xlel also used State am Regional parameters to
.g1ve two forecasts. The regional regressions are shownin Figure II and
a summaryof the regression and correlation coefficients is shownby State
am by Region in Table 127..

·in addition to these regressions, factors have been developed for converting
gross weight per bead at the time of survey to mature net grain. These
factllrs are the ratios of survey weight per head to final pre -harvest weight
per head for each of maturitr categories 3 through 7 (late boot, milk, soft
dough, hard dough, and ripe.) The factors are shownin Table 128.

-
"~

. -
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To compute a single torecasrof head weight, the predictions resulting from
this regres.ion relationship: and the ratio t8£iors were weighed together.

The factor used for expanding the y.l.eld from grams per sample to bushels per
acre is shown on the cOlJ:!PUtationform as:

F =
t,
~ Division by (453 ·59)(60) changes grams to pounds and pounds to bushels.
~..'. Line 7 is the average row space so the (43/560) + (13.l)(Line 7) is the
If expansion factor obtained by computing the reciprooal of the sampling fraction.
i The 13·1 represents six rows (number ot rows in a sample) times the standard
t width of a wheat frame of 26.141 inches expressed in feet. The remaining
f fac'Oor of (26.141) + (weighed average width wheat frame) adjusts for wheatf· frames used that were not of the specified width.t Tbe barvesting loss is obtsined tor eseh State by ;yesrs. Tbe computation et •

! harvesting loss is obtained by ad3u&tiog the '.gleaned weight ot grain to
•. 14·5 percent moisture content and expanding to bushels per acre. This is on

the computation form as fo~s:1 Harvest loss = (Line 11)(SummaryF 1 Item 2) 1.0 - (SUmmaryF, Item 3)( .01)
.855where Line 11 = expansion factor

SummaryF1 Item 2 = weight of gleaning
SummaryF 1 Item 3 = percent mois'h.re content of gleanings

I; Figure la Winter Wheat: Regional Regression of Fina~..
Bead Weight on Count, 1962
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Board Forecasts

Table 120 -- Winter Wheat ObJectivive Forecast May 1, 1963

State

Ohio 1,283 268 .669 34·6 36·5 2·7 3·0 45,675 1,366 3Ia- • 0 46,444Indiana 1,260 320 .635 40.8 38.7 2·5 2.6 50,148 1,3~ 37.0 48,248I11100is 1,595 372 ·511 35·9 40.2 2.4 2.4 60,610 1,735 35·0 60,725Michigan 853 238 .819 39·0 32·5 4·3 3·7 30,537 1,060 35·0 37,100Missouri . 1,225 3·5 .485 29·2 34·3 2.4 2·5 38,955 1,191 28.0 33,348.Nebraska 2,813 427 .479 35·6 33·4 2.4 2.0 97,~8 2,981 26.0 77,506Kansas 6,380 308 .442 19·9 23·3 1.1 1.1 137,808 8,447 21.0 177,387Oklahoma 2,878 3·5 .496 24.6 20.8 1.5 1.5 65,331 3,408 22.0 74,976Texas 2,238 257 .456 16·7 15·6 1.3 1.0 36,256 2,540 16.0 40,~0
Region : 20,525 27.2 27.6 1.5 1.5 562,368 24,032 24.8 596,374

!/
... _-;r- -- .-..--.Forecast Error = Sx = lEi (Oi - 0i)2 where 0 = yield, ... - -

n
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Table 121 -- Winter WheatObjective Yield Forecast, June 1, 1963

State

Ohio 1,283 211 .131 32.0 29·5 4.1 4.6 39,516 1,)66 34.0 46,444-
.Indiana 1,286 355 .683 48.1 35.4 2.6 2·9 53,155 1,3~ 36.0 46,9lI4
Illinois 1,546 ••.08 .610 52.1 39·5 3·6 2.2 10,807 1,135 35·0 60,125
Michigan · 853 253 .-819 "'1.6 43·1 36,161 1,060 35·0 31,100·Missouri : 1,21'" 360 .443 30.4 34·1 1.9 2·3 39,516 1,191 28.0 33,348
Nebraska : 2,825 "'03 ·523 39 .••. 36.4 3·1 2.6 107 ,068 2,981 22.0 65,582
Kansas : 6,391- 307 ·501 24.0 23·2 1.0 1.0 150,898 8,441 21.0 111,387
Oklahoma : 2,998 211 •••.98 22.2 2~·5 •••• .6 65,356 3,••.08 22.0 74,916
Texas : 2,282 246 .442 16·3 11·0 ·5 ·5 31,881 2,540 16.0 "'0,640··Region :20,681 30.2 27·9 1.2 1.1 601,~4 24,032 24·3 583,146

Y Forecast error = 8x = J I1. (9i - 9i)2 where 9 = yield
n



!'able 122 -- Winter WheatObjective Forecast, July 1, 1963

.- ,.:.~_.··~~~r
. --.-'.

Production

I ' .
• -'.~ .• ~.o# _ ••••••.• _ •••• ,_. ••••• _ •

-, ..-.- .

. ''- ...':.. ,"

: Forecast
error

: "'~ , •••• < ".": •• " •• "

State

Ohio l,3TT 296 ·186 4~.6 1.3 62,191 1,366 36.0 49,181
Indiana 1,196 328 ·700 46.6 1.4 55,7'j4. 1,282 38.0 48,716
illinois 1,671 398 ·574 43.1 ·9 72,020 1,735 37·0 64,195Michigan 1,070 255 ·772 40.6 1.2 43,442 1,051 36·5 38,362Missouri 1,093 357 .486 32·3 ·5 35,3ol. 1,191 31.5 37,516Nebraska 2,472 348 .401 23·9 ·9 59,081 2,815 22·5 63,338Kansas 7,510 318 .467 22·3 .1 167,473 8,357 22.0 183,354Oklahoma 3,307 279 .481 21.8 .0 72,093 3,408 21.5 73,272Texas 2,064 250 .471 17·9 .0 36,¢6 2,267 16.0 36,272..

Region : 21,760 21.8 .4 6~,884. 23,472 25·3 5~,701

!/ Forecast error = ax = r~-'(ei - 9i)2 where e = yield

n
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Table 123 -- Winter Wheat Objective Yield Estimates, August I, 1963

Production

Ohio 1,377 293 .778 ".1 1.4 60,726 1,366 39·0 53,274IDliana 1,196 327 .684 44.6 1.3 53,342 1,282 41.0 52,562illinois 1,671 403 ·582 43·8 1.4 73,190 1,735 39·0 67,665Michigan 1,070 249 .762 39·0 1.8 41,730 1,051 38.0 39,938Missouri 1,093 357 .499 33·2 1·3 36,288 1,191 33·0 39,303Bebraska 2,472 353 .428 26.1 1.2 64,519 2,815 21.5 60,522'Kansas 7,510 320 .475 22.8 ·7 171,228 8,357 22.0 183,854Oklahoma 3,307 279 .481 21.8 1.1 72,093 3,408 22.0 74,'176Texas 2,064 250 .471 17·9 1.0 36,91-6 3,267 16·5 31,406..
Region : 21,160 313 ·522 28.0 ·3 610,062 23,472 26.0 609,500

if
(,0' {Ci,)

)-,~o._~- ~
l-117/,o



Ohio 32·5 35·5 29·4 32·3 34.0 38.0 40·5 41.7 41.2 44.1 39·0
Indiana 37.6 39·8 30·7 34·9 37·0 40.1 43·5 32·9 44·5 44.6 41.0
Illinois 34·5 38.0 27·2 33:•..8 35·0 39·4 43·1 43·0 41.4 43·8 39·0
Michigan 30·5 35·8 31·9 37.0 35·0 37.4 40·7 41.1 39·9 39·0 38.0
Missouri 28.8 31·8 24.8 26.9 28.0 32.0 33·2 33·5 30·7 33·2 33·0
Nebraska 28·3 34·5 25·2 20.6 26.0 21.2 21·7 21·5 24·5 26.1 21.5
KaMas 21·3 21.6 17·2 18.4 21.0 19·5 21.6 21.2 21.1 22.8 22.1
Oklahoma 19·0 22·7 15·3 18.4 22.0 20·5 21.0 21·3 21.6 21.8 22.0
Texas 17·3 16.0 12.1 19·8 16.0 17·7 19·6 19·0 16.1 17·9 16.5

Talle 124 - Winter Wheat Yield Indications - 1963

••••m••

: Board

., '-'" - .-.- .. - - ...... "'-'" .:~"":-

FINAL
Other Indications : Objective

".,..
.. ...

: Regression
MAY FORECASTS
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Ohio 30.0 36.2 25·2 26.1 27·0 31.3 33·3 34.2 29·4 32.8 32·0
IDdiana 30.0 33·2 26.7 31·0 30.0 34.6 37·3 37·6 32·5 39·3 35·5lllinois 32·5 41.0 31.5 32·0 31.0 31.6 34·9 34·4 32.0 34·9 32·5
Michigan 35·3 28.2 32·6 31.0 30.0 35·2 33·2 36·9 32·5Missouri . 29·7 30.8 17·8 25·8 29·0 25·1 27·2 26.4 22.6 23·6 27·0.
Nebraska 29·5 33·1 26.2 22·5 26.0 18·9 19·9 19·1 22.1 18.7 19·5Kansas 27·0 27·8 19·1 19·3 25·0 21.3 23·6 23·1 25·3 25·9 23·5OkJ.ahoma 19·6 18.8 16.2 17·0 23·0 18.0 18.9 18.4 20·3 14.1 19·0Texas 22.6 22.7 15·2 21.4 20.0 18·3 16.4 18.0 21.1 20.2 16.0

_ - .'

: Board

...----"......-. ~1~~····~-
. ' .---...

:" .

...........
"
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,.~ .....- ..

FDfAL
: Other Indications Objective

. "/0

.1' •

: Regression:

Table 125 -- Winter Wheat Yield Imications - 1962

MAY FORECASTS
: Objective Yield

State
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\, Table 126 -- Winter Wheat: Parameters tor .
i FirJ8l We~.~· Head ·ve. ~let· Count,•• • June and July a aI

~.\
I

r2
. State b xy ygJn a··

I. Ohio 87 - ·0509 ·0050 .185 155 .678!
, Michigan 15 - ·7<:29 .0129 .405 174 .864I

Missouri 20 .oo~ .741 148 .460! -.0173I

·1 Region 122 - .1385 ·0059 .258 159 .676
.

Nebraska · 27 - .2598 .0066 .484 139 .406·Kansas · 262 -.1269 ·0051 ·373 142 .480·
~ Region · 289 -.1~6 .0053 ·374 141 .462··· - -IIldiana · 88 ·0505 .0034 .159 156 .646•

Illinois · 93 ·0307 ·0<:27 ·353 143 .4~·Oklahoma · 1~ - ·0545 .O<M. .192 139 ·502·Texas · 75 -.~26 .0037 .244 126 ·390···Region 360 -. --65 ·0035 .211 138 .476··
! ~ Y X = Spilte1et count per ten heads
: I

J gJ Y = Weigbt per bead



Table 127 -- Winter Wheat: Parameters tor Final Weiglrt Per Head
vs. Ora Count I June and J~ data

-191-

state · n . · b r2 ill Y· a · y· ·· •.. ·'. ·Ohio 87 -·0590 .00..2 .683 186 .678Michigan 15 -.0120 ·~9 .982 227 .864--,. .. .. :".

Region 1: 1~ -·0773 • O<AA ·784- 205 •764
Illinois · 93 .0106 .OOn .640 160 .454·Missouri · 20 ·~5 .0026 .807 160 .460·" Nebraska 27 .0123 .~ ·139 129 .296·- .. ·:...\" . ··'. ~fl .; Region 2: 140 .0084 .0025 .684- 145 ·376 .•..-r" . ·•IoU ana · 88 .Olll .0032 .487 195 .646•- .
Kansas : 262 .0036 .589 152 .472

..
- .0370o' .• Oklahoma :1d&. -.0354 .0034 .648 169 ·502Texas · 75 -.0330 .0033 .815 138 ·390···Region 3: 529 -.0353 .0035 .6d&. 156 .476:

!/ X = Grain cowrt per ten heads

gJ Y = Weiglrt per head
,..
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Tat1e 128 -- Winter Whea't: FaC'tors to Predict Final

Bead Weight trom Weight ot Immature
Heads, by Region, 1963

.;.
Mauri ty~ Code Ohio Ill. Kans •
Cate gol'7 Ind. Mo. OUa.

.•. : '- ! Mich • Nebr. Texas

Late Boot 1.962 1·3413 1. 972.. Milk 4 .618 .118 .679
80ft Dough 5 .558 •633 .532

Ma'turi ty Code Ohio Mo. Okla.
Categor.y Ill. Nebr. Texas

Ind. Kane •
Mich •

• -Hard Dough 6 .969 .986 ·999Ripe 7 ·969 .986 .9]9
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7·3 Evalvation ot Yield Forecast

Comparisons ot objective yield estimates and torecasts, and Board levels
maybe tound in Tables 119 through 125 and Figures 1 through 10. Tables
129 thr01,1gh13~, showthe torecasts that were made and give a measure of
the torecast .rror as computed by the tollowing toruu.la:

sx=

...
where Q is yield torecast and 9 is the tiDal yield tor

each sample tield

This error maybe interpreted only very loosely in terms ot confidence limits
around May1, June 1, aId July 1 tore casts • The torecast JIIBClelsare based
mostly on regression equations. In computing confidence lill'tts arowxl a
regression line, the confidence range increases as the imependent variable
departs from the aversge ot variables used to computeparameter estimates._,
Delineation ot this concept: / Upper Confidence L1m1t

[ ---:.:.:.::7.1/ Reg. Line

y ----~~.- _: Lower Confidence Limit
. I

•• •
X

The bracket indicates confidence limits arowxl the dependent variable with
a g1ven independent variable X. The change in confidence range due to
departure ot a current mean (i) and a long range mean (X) is small enough
to ignore as w1ll be shown.
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The regressons are based upon the assumption (which is valid in our case)
that tor each Y1there is a correspoDding knownIt. Estimates ot I'!gression
parameters were computedfrom n observations and used to predict a y trom
! ditterent set ot n1 observations ot Xi' The meanx is from n1 observations,
X is the meanfrom the n observations used to estimate parameters, and

n1 2 III

1: xt = E . ( _ x)2
i=1 1=1 ~

'\
The variance ot a predicted meany is:

o ,.
V(y) = E (Yi - Yi)

1 0 - 2
(!. + '! + (1 - x)2)
(n1 n n1 )

E Xi
i=l

taking expected value ot last term we get

..:~- . i·· .. ~ '-:

.~.•.' '. ~
- ~.. -
) -~ •• o'

B (X - it )2,; E (X - it )2 = ~I 0

1«~ : 2 fF. (01 -1)
EExi

.,; 1
;r

- -

Bp =, E (Yi - ti)2 (1 + .! )'1/ 2
o - 2 (;1 0)'

= 1.414 8.x

as Sf is computedon the previous page from n observations where
n == n1 aDdn ~ 100 so 1/n ~ 1

n:2. ~ .)
p f f - t (cr, n - 2) Bp ~ u ~ y + t( 0', n - 2) sp 5 = 1 - a

Y PrinCiples and Procedures ot Statistics, Steele and Torre
McGraw-Bill, 1960
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The bar portion of Figures 1 througblO gives a distribution of the yield
forecast eeror between the two componentsof the forecast, head weight and
head count. The shaded bar represents that portion of the discrepancy of
the yield forecast which is attributed to the forecast of weight per head
while the unshaded bar represents that portion arising from the forecast
of head count. The discrepancies charted. are ,the differences between' the
forecast based upon State, parameters alone and the final yield so in .JDOst
cases, the actual forecasts obtained by weighing of the state and regional.
models were considerably smaller.

Table 123 summarizes the August 1 pre-harvest estimates. The standard
deviation of the meanin this tabl.e contains DO forecast error, since the '
entire plots were harvested. These Si values maybe used to makeprobabil.ity
statements about the true yield. For example, the true yield will be within
the range of the saaple yield plus or mirD.1S(l.. 96) ax bushels, 95 times out
of l.oo, so that the case of the 9-State total., the probability is .95 that
tme true yield is between 28.6 and 27.4 bushels per acre.

-The ax is interpreted in terms of a confidence interval on Figure 1 through.
JDarea is represented by the brackets around the objective yield estimates.- ,,-
The "X" on the forecast bar charts represents objective yield forecasts on
Mayl., Junel, am July 1, am a yield estimate on August 1, all using state
parameters. The 'a9" indicates the Board estimate. In most cases, the August
Board estimate lies within the 95~ confidence limits lilt for the 9-States
is more than a bushel below the confidence range. Although it is difficult
to mathematicall.y justify any estimates outside this confidence range for
the August 1 estimate, it should be noted in most cases that the objective
yield am Board levels are not in serious disagreement. On a total production
basis the August 1 objective yield is l.ess than one-tenth of one percent
away from the Board estimate for the 9-State total.

Table 12" shows the major survey and Board yield imications for 1963. In
four of the States (OhiO, Indiana, Illinois, and Nebraksa) the objective
Yield and Board level differ considerably. In Ohio, Indiana, and Illinois,
the Board l.evel is about three bushels per acre below the level substantiated
by three of the more reliable indicators (general. crop, farmer reported
yield on the probabil.ity objecti". survey, and the field counts from the
objective survey). In Nebraaka both of the objective yield indications (farmer
report and field counts) support a higher level than the Board has adopted.
A sim:Uar si tu.ation is indicated in Tabl.e 125 for 1962. This would seem to
indicate that a review of the Board level. of yield for the East North Central
States is warranted. The tables also showearly season objective yield
forecasts to be as good, or better than early Board forecasts in all cases
except Nebraska. The 1963 yield forecasts by DX>del,survey, and State, are
shownin Table ll9.

The imividual. early season forecasts of yield and acreages for harvest from
the objective yield are not derived from the same'bases as those used by'
the Board in estimating its harvested acres and yield per acre. The Objective
Yield utilizes the acres intended for harvest at the time of the interview
in its forecast. The poorer fields which maybe abandoned l.ater in the
season are included in the forecast and give a higher acreage and a lower
estimate of yield. The Board forecasts of final acres for harvest are
generally based on an average acerage abandonment. While this is good for
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average )"ears, it can give a verr misleading forecast of acres for harvest
end average Yield for unusual years. Anadjustment which could conceivably
put early season obJective forecasts of acres for harvest on the samebasis
as those of the Boardwouldbe a comparisonof the June Enumerative Survey
acres for' harvest nth the final acreage for harvest as derived from the
FormD adjustment. This might adjust for someof the non-samplingbias
which arises from the farmers' anticipation of acres reported for harvest
in excess of those ac~ harvested.

It wouldappear then that the regional production figure whouldbe the
imication utilized from the Mayam June ObJective Yield. The Board
regional production should not be more than two standard errors from the
objective Yield. The samewouldapply on a state level--tJhe larger standard
error gives just as gOOda measureot reliability as does a small. standard
error. The acres am Yield for Mayand June should not Decessar11ybe on
the samelevel tor objective Yield and Board as covered above bit by July __
and later these also should be measuring nearly the samething.

No torecasts were iDadetor the 8 stat.eB 1.11 the program. For the first t~me
in 1963. Six ot the States completed a Winter wheat yield COmputationtorm
am acreage record form at harvest time. The data on these torms were DlBde
available to the CropReporting Board on August 1 tor all the newwinter
wheat States (Washington,Oregon,Montana, Idaho, Colorado, am South
Dakota), and also on September1 tor Winter wheat in Montana, Idaho,
Washingotn,and Oregon. A 8lIDIIIarj: ot the data from these computation forms
With comparisonot Boardestimates is shownin Table 129. The expansion
tactor aed on the cOllp1tation torm is the sameas tor the 9 winter wheat
states except that harvesting loss is taken out by the tactor used tor thenewStates.

The 6 spring wheat states (Washington,Maltana, Idaho, North Dakota, South
Dakota, and M1anesota)also completedthe Yield computation form and acreage
record torm and the data on these torma were madeavailable to the Crop
Reporting Board on September1 aDdOctober 1. A summaryof the data from
these computation torms and With COmparisonsof the Board estimates 1s
wbownin Tables 130 aDd131. In couparing the relative levels ot Board and
objective Yields, it should be noted the objective yield program is not yet
operational in these States.
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'!'ab1e 129 -- August 1 and September 1 Indications For Winter Wheat States New to Program in 1963

. ," ,'.,
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: S8DI.P1e
AcresState Size

Production..
AmOS'!'1 ..
S. Dakota 40 449 416 ·381 17.6 7,9Q2 515 19·5 10, ot..2li>ntana 40 2,ot..3 457 ·5~ 29·9 61,086 1,891 28.0 52, 9If.8Idabo 12 691 499 .482 32.0 22 ,112 657 35·0 22,995Colorado ·, 52 1,620 377 .431 20.8 33,696 1,7~ 12.0 20,772

·Washington : 38 2,146 324 ·917 39.6 84 , 982 1,7 3 40.0 71,320Oregon 24 705 331 .897 42.0 29,610 7314- 38·5 28,259··SFPlEMBm 1:

Montana 44 2,042 462 .610 31.9 65,140 .}.,891 28.0 52,~8Idaho 39 685 470 .614 41.9 28,702 657 35·0 22,995Washington 36 2,142 325 .924 43.1 92,320 1,783 40.0 71,320Oregon . 38 721 306 ·999 47·5 34,248 7314- 39·0 28,626
.



SEPrEMmR 1 ··
Minnesota · 4 103 239 .610 ~·5 3,3'a8 51 29!O 1,419· .R. Dakota 29 1,425 201f. .741 30·7 43.~8 1,653 26.0 42,978Montana 2 123 222 ·131 32·5 3,998 180 24.0 .4,320··OOlCBER 1
Minnesota' 4 103 239 .610 32·5 3,348 51 30.0 1,530R. Dakota 29 1,494- 2011. ·747 30·9 46,165 1,653 26.0 42,978Montana 2 123 222 ·731 32.8 4,034 180 23.0 4,140

•I

.~,
,0)
'..

: Production

of _
Ii-

Sample
Size

Table 130 -- September 1 and October 1 Estimates for DurumWheat states _ 1963

state
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Table 131 -- September 1 and October 1 Eetimates tor "other Spring" Wheat States _ 1963

: Sample ..state Size
Production

··~1..:
··Minnesota 45 835 252 .491 27·3 22,796 791 25·0 19,775R. Dakota ~ 4,316 253 .486 24·5 105,742 4,029 21.0 84, 609.S. Dakota 73 1,342 186 .408 12·3 16,507 1,389 13.0 18,057Ibntana 61 2,003 270 .496 21.8 43,665 1,784 22.0 39,248Idaho 25 29f, 317 ·727 49.9 14,6n 366 41.0 15,006Washington 12 67 238 .783 32.4 2,ln 135 30.0 4,050ocroBER 1

Minnesota 45 832 252 .491 27·3 22,n4 791 25·0 11,775R. Dakota ~ 4,205 255 .486 23.6 99,238 4,029 21.0 84,609S. Dakota 73 1,310 186 .408 12·3 ~6,113 1,389 13·0 18,051Montana 65 2,011 263 ·506 21.8 43,m 1,784 21.5 38,356Idaho 21 295 319 ·732 50.0 14,150 366 41.0 15,0<i)Washington 14 67 232 ·740 30.1 2,011 135 29.0 3,915
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7.4 Summaryof Research

The following is a brief sWllDaryof the research done during 1963 and will
be used to supplement earlier research done for Winter Wheat in the 9
operating states.

stalk C01Jl1thas proven to be a gOGdindication of final head count. The
main diftiuul ty in its use is inaccuracy in counting due to the large DUmber
of stalks in a sample unit and because of inconsistancies in the counting of
dead stalks. One of the principal difficulties is getting enumerators to
count both live and dead stalks each mnth. Initial research has indicated
that the count of stalks ten inches or higher obtained in the 1963 program
wUl prOVide a more accurage indication of final head count.

To evaluate the effeciency of the head weight forecasting models, a
comparJ.son of forecast error was made between Model I and Model II by
maturity categories. In forecasting head weight Model I uses the spikelet
cOUlrt;and grain counts from heads clipped outside the unit and Modeln is
based On an adjustment of head weight from samples taken outside the samplA;._
unit during the growing season to find head weight at harvest time. A similar
comparison was madeto test the effectiveness of the grain count for Model I
versus the spikelet count for Model I. For those States that have been
compared to date, the grain count was the mst effective forecasting variable
for Model I in 1963. Bence, it should be used as soon in the season as
accurate grain counts can be made. The comparison between Method I and
Method II, showedMethodII to be a precise 11ldication for categories for
through seven. The period of growth covered by category three (late boot
stage) and the early POrtion of category four (milk stage) is a period of
rapid ebu8e in head weight. The adjustment factors shown in Table 128
give some indication of this rapid change. The head weight forecasts made
by using Method II were observed on an 11ldividual sample basis. This check
showed.the weight per head in the latter part of maturity category 3 was as
mch as three times as heavy as in the early part of that category. Checks
were made on other observations to determine if the samples appesred to be
miscategorized, but IIO evidence was found to substantiate this. It is
suggested that Method II should DOtbe used until the sample unit reaches the
milk stage (maturity category 4).

The forecast error obtained in the present program (see Tables 120, 12l,and
122) maybe interpreted as a measure of accuracy involved in forecasting the
fina1 estimate of yield. This value computed from 1963 forecasting could ~
used as shown in section 7.3 to construct confidence limits around 1964
forecasts lIve assume no change in the effectiveness of the forecast mcdel
trom one year to the next.

Weare interested in incorporating some method of p,ltting accurage cofidence
limi'ts aroUlld our forecasts at the 'time they are .made. One possibUity
for de'termining sa.'tisfactory confidence limits for the forecasts would be to
use the I: (9 - 9)2 values combined for several years. This should be

n - 2
acceptable after the program reaches a point of opera'tional s'tabUity where
the same forecasting mdels are used from one year to the next.
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The weekly development data is being sUDlD8rizedto taciliate the study ot
plant growth and devUopment during the growing season. Information expected
to come ~m this time series study ot plant growth should improve torecasting
mdels by 1solatillg the 1Ddepement variables which have the mst influences
on tinal y1eld I am sbowing stages ot maturity in which the particular mdels
am variables are ettect1v.e. For instance, initial research iDdicates that
classitication ot the sample unit as to whether it is irrigated or drylao:i
wheat and usillg a separate model tor each ot these groups may provide a mre
efficient torecast ot yield. The time series study also points out stages
of rapid transition lth1ch are not adapted to certain stypes ot torecasting
models. All reasonable relationships between early season counts and
measurements versus tinal yields are beirJg compared tor effectiveness in
toreca&'t1ng t1nal product1on. The use ot curvilinear relationships will be
considered •

The revis10ns in 'the present '-state program aDd the mdels which emerge
from 8'tudies nowbeirJg lIIIde on the 8 new states are to be programmed tor the
7074 eOlllpl1teraDd incorpora'ted into the 1964 torecasts.
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