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f Ie the difference between Y end ite expected value.

X i. the known Independent verIebIe, end

where

Y • a + pX + •
or

Y • • + PIX + 'aKa +E

month the USDA ••••••••• yield ~"for NOh atete beeed
on the IU/'VIY.

v•••••• In •••••••••••••••

The beet reIdoMhIp'between the IUrwy dete end finel yield I.
found It the NGionalIewl, the Ngion being the eet of .tet •• In
the IUrwy. Coneequently, the plot level dete Ie eummerlzed to
the et.ate end then to the Ngion level, where It Ie modeled
'-net the region yleId. hoh monthly NGional model norrneIly
••• one Independent vMebIe X.

The form of the NGionalIinNr model Ie either

S·'·'';·:i~;;','Y ,':~:ir/""

In the ex.-nple. ueed In till. peper, the lOybeen mOdel hee the
quedretic term while the com model IeUmltedto the InNr term.

The value. for X for com end eoybeene are .hown In the
following tIible••

The NetiONllAgricultur. Stanlc. seNic. u••• eurvey dete to
forecaet yield. for mIIjoregnoultur. oonmoditi •• , InOtuclingcom
Md lOybMN. The eurwy det. cont8Ins verieblll thet ~
the Independ.nt verleble. In lins.r foreoutlng model•• Thl.
pIIpIr dllcribll the foreoeeting model" .howlng what the key
IU/'VIYveriebl•• ere Md exemlnlng how they ere r.eted to finel
yMId. '
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In Juns, NASS condUCti e very lerge eurvey of egriculturel lena 'i)

U•• in the U.S. to •• timete the current ".lOn'. IOreege pllnted !'i'
to com end eoybeens. From the b•• e genereted by thi. eurvey,
NASS drew. e random eempleof corn encIeoybean p10tl. 'Thi,,,,
I. done through e two .tege procell, In which field. are eelected"
Md then rendom Iocetions 1Ir. d.eigneted within .lOh •••• cted
field. The procedure Ie oerrled cut eo that a eimple rendom
NmpI. i. obteined, end each pllnted lOre of com or eoybeens
hn an equ. chenoe of being InOtudedin the eemple. Thi. eimple
rendom .."pe property Ie an important •• eumption for the
eteti.tic81 model. to be applied to the eurwy d.ta.

The N.tiONll Agricultur81Sta.tiOl service (NASS),an egency of
the United Stet •• Depertment of Agrlcultur., conduct. monthly ,
MlcI IUrvey. In the let. IUnvMr end f.l to forec •• t com end
lOybNn yield•• Summerlzed det. from the eurvey forme the'
independ.nt verillble. for • etmi.tic81 model that predictl the
current MIIOn finel lYIfege yield. The IUrvey dete InOtucht'
verllIbl•• correleted with the finel everege number of 1Ir. or
pod. thet will be t.erve.ted, 8Iong with verillbl•• oorr.eted with
the finel everege gr.n weight per IIr or weight per pOd. Thi.
peper glvee •• hort deecription of theM verlebl•• end how they: 11!l!, ;;:

ere u.ed to foreceet finel everege yield. ',,, ..,,, ,",:

,-
The rendomly loceted pIoti are I f.w equlrl feet Iner•• ; Within
the pIotl, .nurnereto,. ·count Ind meeeure verlebl•• thet ere
poeitively correleted with finel yield. Among the verilible•
collected for eoybNns er. number Qf plent. per lOre, number of
noda per p1ent, number of liter. brenc"" per plant, number of
bIoonul, dried flow.,. end pod. per plant, end number of pod.
with beane per p1ent. For com the NASS .nurnereto,. count the
number of lt8Ib per lOre, number of eteIb with •• ,., number of
.., ehootl, end number of •• ,. with kernel. per lOre. They aleo
hu.k I rendom .."pe of •• ,. nNr the plot end rneeeure the
length of e typiceI kernel row on NOh •• r. Jult prior to fermer
harve.t of the com or eoybeln field in which the NmpI. I.
Ioceted, the .nu""retor herveetl the plot end obteins the finer
yield. The.erne NmpI. plot. ere revieited each month .tlrting
In Augu.t until fermer herve.t.

SOYBEANVARIABLESBYMONTH

Augult •• timated number of lateral brene"" per
eor.

september Estimated number of pod. with bel",
per lOre

October· (eetirneted number of pod. per lOre) X
December (net weight per pod)

Semple. er. llid out in .1 the "";or corn and eoybean producing
Itlte •. Dlt. ere collected during the period from the 211t of the
previou. month until the fir.t of the month. Starting in A"gu.t
and continuing through November, eround the 10th of elOh



CORNVARIABLESBYMONTH

(aUla with ears + ••• with kemels per
August ."e) X C.wr. kernel row length per

Mr)

September CE.,. with kernels per eere' X Caver.
kernel row length per Mr)

Ootober- (Eere with kernels per eere) X (.wr.
December. greln weight per ear)

RMadoIIlIhIpof the ••••••• _ weight v.riebIM to'" ever•••
yield

A. mentioned .ve, the aurvey vMebIes •• Mlacted to
oorreIate with the oomponente of finel yield, whioh are number
of ••• or pod. end w.t per •••. or pod. It I. quitellluminatin;
to ",*W the 3-dImeneIoneI distribution of finel yield end the
'ectors of the I~ndent variebI•• to ••• how they e.eln the
yield 1ewI. Since the Ind..,.ndent veriabIe In the model can
uaueIIybe 'eotorecIlnto the product of e wrlebIe oomIetacI with
tIneI weight end OM oorreIated with finel number, w. oen plot
the fitted model aurf•• over the weight X runber plene. The
projection of MIeoted IeveIe of the fitted yield aurfaoe onto thi.
plene Ie..., to eneiyze. An October eumpIe for soybNne end
• November OM for oem ere shown below.

SoybNne - October " 1183-1182

'if I. -" .... Jf --- U --.u - II

While NASS oonductetlWl aurvev dUring the Ieet ten deys of
NCh month, the over.1 maturity of the crop et thllt time will
very from VMr to V"',. dependin; on when It w•• plented,
eubHquent weether, etc. The foree •• tin; power of the model
Is enhenoecl by oIenifyin; NCh plot by stege of.rneturity end
IImltin; the Ind..,.ndent "erltible oeIouletione to dIItIIfrom pt.
NIeoted eteges. This edjustrnent .Iows the Independent
verltibl•• to be more oompereble eerossyNrS. Varitibles not
UHd directly In X (auoh •• nod•• and b100me,dried fIowere end
pod.) .re UHd·for maturity oIeaifioetion. Coneequently, the
predictor "aritiblel. not Iifunction of .1 the data, but only thoee
plote Ina .tage thllt haa exhibited good prediotive power for fine!
yield. Thi. critarle nonneIly meane the exclusion of very
Immetur• ..-npIesln the firet month of the survey; 'After that
the vest rnejority of the semple. ere used direotly In X.

A plot of the data In the September.' oorn regione! model I.
nwn below. (The digite plotted repr••• nt the yeer. '180-
'182).
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For soybNne, the weight per pod I. In grame, end the yield
oontours projected from the fitted model aurfaoe onto the plene
ere 27, 30, 33, 31 and 31 bu.heIs per eere. On Ootober 1,
uau.ly ebout half the orop haa been harvested, end the weight
Is for ju.t those harvellted sempI••• The pod. per 18 square f.et
Is for .1 sempI•••• of Ootober 1.

This grllph oontel"* e greet d•• of Information ebout soybean
yield•• The yNrS divide Into two di.tinct groupe, with 1883,
1884 and 1188 Inthe lower left corner, end the remeinln; yeers
distributed .on; the 31 to 31 bu.he1 contour region. The y•••
1183, 1184 and 1188 were MYer. drought years In the oom
belt, and both pod counte and weight were deprneed to the
point thIIt yields .wregecleround 30 bu.heI •• In the remeinin;
years, oonditione w.re more normel, and .wrage yield. were
oener.ly around 31 to 31. So fer there haa not been e year
'Wher. weight end numbers of pods were simultaneously neer
record level•. Ther. Is en obvious negetive oorreletion betw.en
evereoe weight end number. The two "eritibl•• interect inversely
with .ach other to produce epproxirnetely the eeme yield, even
though the weight end number "eriebl.s ere veryin; quit.
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SIIrII. S.R. (1171). Uneer Mod•••• New York: John WII.y •
lone. lno•.

The 8Uthor 0In be oontIOted It

.rkltt, TA (1.10). "The New Objective Yield Model. for Corn
end SoybNnI- , NlIdOnIIAgrtouItur" Statistioe Service. 5MB-80-
02, W•••• ngton, DC, 20250.

IAS InItitute lno., IASIGRAPH Softw •• : Reference, Verelon e.
ANt EdItion. Volume 1 end 2. Cery, He: SAS Institut., lno.,
1110.

Aver. com end soybNnI yield. oen be predioted by obeIrving
wriebl •• ttwt If. correlated with fine! numbers end weights. In
corn both couru end weights can be high lit the ..". time.
producing reoOfdyields. With soybNnI. how.ver. flMl count.
end weights ere InverMfy reIItId, producing •••••tively conetlnt
evereoe yield. in non-cIrought YNfS.

.., couru end IboVl ever. weights in the ..". y•• r.
eomething that Ie not generllly ••• n with soybeene.
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wldely. The he~ ever. weight ooouned In 1885. but It
heeldrought-llke ••.••.• rs of pod•. At the other extreme. ,.87
heelthe lowest October 1 weiGhtof the notmIIIy•••• but tt. pod
oouru w.r. the second highHt. 1112. which hes the record
yield to Ut'. heel the hlehNt numb4lfof.pod. on October 1.

Since the Mlrf•• IebeHcI on • model with I quedretlc t.nn. OM
oen ••• the speoIng betw •• n the contourslnor ••••••• the yield
Iewllnor •••••• Thle ImpIieethe! there •• dlmInI.hlng inorMHI
in yield •• the ever. welQhtend numberslno,...., Also. eince
the contours If. lit roughly 415degr •• engIe•• one oen deduce
tNt inor••••• in weight Of numbers will inor••• yield.
How.ver. ~ Ie MlMlYdata. end numbers end weight do not
vary Independently (they v.-y inveJMIy) so IIl'l inor•••• In one
wIHnonMIIy be eseociated with I deo,...ln the other end Wle
verN.

0.391

0.303

w 0.362
I
II
t

0.332E .
•r

0.273
18113

Ears per At;re
,itU _ tI .••~•• II -- - II -- 101 - tli - III - III

For com. usualy 8bout two-third. of the crop I. hervHted by
November 1. The greln wlMght. In pound•• I. ju.t for the
herve.ted eempI••• The •• r count ••• for ell eempI•••• of
No~r 10 The projected yield oontOu,. from the fitted
Mlrf•• If. 78. 88. 98. 108. 118!. 128 Ind 138 bu.hel. per
eor••

Her. w•••• the two drought y•• rs. 1183 end 19". In the
Iow.r left oorner. Ther. eppurs to be I••• depend.no. betw •• n
the weight end number Vlriebl•• for corn then there w•• with
sovbeene. Some years. Mlch •• 1985. 1981 Ind 1987 Ire
pu.hlng the limit on both •• rs end weight. In 1992 ••• r deneity
lnoreeeed drametioelly. whll. the •• r weight. meintelned In
everege ••vel for non-drought y•• ,.. 1982 •• t. new r.cord for
yield by • lerge mergln. driVln by the lerge .., count ••

Since the com model. hee no quedr.t1c t.nn. the IpIOing
betw •• n the contour l.veI.l.constant. The.46 degr•• contou,.
Indicat. both weight Ind number. drive fine! .Vlrage yield. If
conditione er, generally good. It i. po.sible to heve both lerg'
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