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I. INTRODUCTION 

Pesticides are. very important in the production of gra:h1 crops. 

Pesticides help farmers increase product.ion of agricultural crops by 

controlling insects~ weeds, and crop diseas~s. Asa. result, more food is 

available to consumers witl1 lower prices than with a system. not using 

pesticides. However~ some pesticides may have potentially a.dv'erse effects 

on h1i.llllan heal th and the environment. Therefore;, it is esseriti.al ·to make 

sure that the most economical pesticides consistent with environmental risks 

are used so that net social benefits are maximized • 

• 
UJ1der the Rebut table. Pre,sumption Against Registration (RPAR) process, 

the Office of Pesticide Programs~ U. S. En.viromnental Protection Agency (EPA), 

, identifies the pesticides .whose potenti~l environmental ·risks may outweigh 

the benefits to farmers and consumers. l'he e'\f"aluation of the loss of 

benefits from the. discontinuation of the use of these pesticides is an 

essential part of the information needed for ri~k-b.<!t1.ef"i t decisions-•. 
·.' 

The primary intended use of the model described in this re'f.>c-rt is '. 

to evaluate the benefits of alternative pesticide policies as they afi~~~ 

the production of grain crops at the national and regional levels. A 

simultaneous equation system was developed, ~nd estL1i.ated :ln order to 

generate equilibrium quantities and prices of soybeans~ corn, wheat~ grain 

sorghum, oats, and barley. The applicati.on of simulation techniques with 

this model perniits evaluation of the economic impacts of various pesticide 

policies. 

1 . In their.prototype model, Taylor and Lacewell used a modified version 

1TaylorJ c. Robert~ and Ronald Lacewell, f!:n E~ B~~·~e~d Simulation 
11Q_d~~-for Analyzin$ U:e~ac.ts of Pest.i.dde Policies· on Feed _Grains, · · 
Sn1;!3;ll. G:r:,ains 2 ~nd Co.tton. Southwestern Resource Analysts, Technical Report 
793~ October 21. 1978~ 
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of one of the USDA econometric ll!Odels. In their supply structures, however, 

they did not, except for cotton, include the regional su;pply f'unctioris and 

production cost in.fo:rma.tion. Further, in the Taylor-Lacewell model soybeans 

have regional acreage response fu..'l'J.c~::tons that do· not· require yield and cost 

information. Given the responsibility for a regional analysis of grain 

crops a.nd the .need for explicit consideration of the influence of yield a.rid 

cost-of-production variation among regions, the model described in this 

report was developed •.. The model is simultaneous in the sense that supply and 
. . ~ 

demand relationships among the seven crops --so;v'bea.ns 3 corn, wheat, grain 

sorgh:um, oats, 'barley, and cotton-- were considered in an interdependent 

system during the estimation process. This model contains the regional 

acreage response functions, yield :response fu:rictio:ns, and production costs 

for the seven crops by region. In addition to regional analysis, the 

model can e.:tso estimate the impacts o:f alterna.ti ve pesticde policies. at · 

the national level. 

II. GENERAL STRUCTURE AND ESTIMATION PROCEDURES 

A. General Structure of the Model 

This model uses annual ·data. with 136 equations , 89 of which are 

behavioral equations with the other 47 being identities. The model. 

·cont a.ins a total of 211 va.ria.bles ~ with 136 endogenous and 75 predetermined. 

Of the endogenous variables, 52 are related to the national level and 84 . 

are regiona.1 variables. As mentioned earlier~ this model was developed 

to estiID.lil-te regional production, a.creage 11 yield, .and national production, 

acreage and prices for the seven crops. ~ , 

The general st;ructure of the model is outlined i:n Figure 1. The flow 

chart has been simplified to clarify: the general structure. Rectangles 
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Figure l. Schema. tic Flow Chart for .Gr a.ins: 
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represent the endogenous variables and circles represent exogenous variables. 

Solid lines i.ndica.te behavioral rc:lla.tionships and dashed lines show 

identities. Subscript letter i refers to the specific region .for ea.ch 

cro~. 

The acreage for a given crop in each region is related to the expected 

net returns for that crop •. The expected net return is a t'mlction of expected 

prices of this c~p and competi.ng er.ops and their respective production 

costs including· pest-controJ- costs~ This concept was suggested by Taylor 
' 1 

and Lacewell. The expected net returns for a. crop. is important to producers 

in making production decisionso Several different assumptions can be ma.de 

regardirig the forn.a.tion of price expectati9n. .Among others, Bailey2 · h~ 

discussed this topic. In this model, a. simple (equal weights) moving 

aver.age of prices owr the past three 'yea.rs 3 is us~d in most' .. acr~a.ge response 
' t. ·-. 

:functions, and e. distributed lag moving average expectation is used illj the 

remaining one~. 

Total national :production consists ~of the sum of the :regj.onal production 

of ee.cll crop. The total national. supply c~nsists ·of to~aJ. national production 

together with the beginning-of-period stock. Tb.en, the interaction of 

l Taylor, C. Robert~ and D. Lacewell, op. cit. 

2 Bailey~ Martin .J. , National Income and the Price Level: A Stu!&t in Macro
Economic Theo£l, McGra.w:.Hill Co., 1971, ch. 11. 

3 Prices over the pa.st three years are lagged endogenous variables which are 
predeter.mined.o They are used in acreage resonse functions, not for the 
current price levels. Therefore they would not create ~ autocorrelation 
problem. 

4 A higher weight is gi ve:n on the most recent :period. For example, 

* * Pt = a.Pt-l + bPt_2 + cPt_3 , where Pt = expected price .at t, a + b + c = 
and a.Z! o~ c. 

l.0 

.. 

"'\ 
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tota.l nationa.l supply and demand generates an est:tmated equilibrium price a.t 

the national level. Basically, the supply side :for a given crop can be 

e::x.pressed a.lgebraica.lly as follows: 

* * 

where, 

1 • ~111t = Pt * -'Y1t - 01t 

2. yit ;:· f(LT, Ait) 

* c 
' A:tt-1) 3. Alt = :t'(NR.t , NR:it 

l. ' 

4. 
p 

Qit = Ait * yit 

·5. = :\(P 
p 

Kt ' Qt) . t 

6. Qa - f. cl + Kt-1 t - 1=1 it 

* :im1t = expected net returns. per acre. 

,.:i. = region, i=l, 2 $ ••• etc. 

t = year. 

Y.t = yield per acre. 
::i. 

Cit = production costs per acre. 

LT = log(T). 

T =year, 1950=1, 1951=2~ •.• etc. 

Ait = acreage planted. 

NR~t = expected net returns per acre of a competitive crop. 

p 
Qit = quantity produced in :region :I.. 

Kt = end-of-period stock at national level 

Pt = price at farm. level, U.S. 

~ = quantity produced, U.S. 

. ~ = total supply s U.S. 
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The alteru.ative pestic:Lde pol:i.cies to be evaluated are eJq:iected to 

differ in tenns of cost and/or yield. ·If production cost changes for a. 

crop in a certain region due to a new pesticide policy, then the expected· 

net return ·w:tll be affec:ted and, as a result, some changes of acreage planted 

might occur" Yield mtght change because of differences in the efficacy of 

alternative pest cont:rol methods. These changes in acreage and yield will 

eventually affect the market clearing prices and~ finally, social benefits. 

Crop prices are closely interdependent in this model. For example. 

and vice ·versa either directly 

or ind:l.:reetly. . Also' the expected net return fox. one. crop Will affect the 

production decis:ions for other crop1;; in a given :region~ as well as in other 

regions in later peri.odg via. the:Lr effe.ct on expected. net returns. 

Ordinary Lea.st Squti:res (OLS) techniques yield biased and. inconsistent 

',. ~ . . ' 
study. In order to get consisteht est.l.mators, more elaborate simultaneous·" 

estimation methods, such as 'J.\.,ro-sta.ge Least ·Squares (2SLS) techniques have 

been developed. Due to the relatively small number of observation 

.(28 observations for the period of 1950~1977) in this model, the 2SLS 

techniques we.re applied by using the principal-components method. That·is, 

it is not necessary to estimate the: pat·ameters of the whole system of equations 

in order to estimate a given equation. In this study~ for example, corn 

demand for feed was estimated 2SLS using only 18 of our 75 predetermined 
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1 Foi· a furthel~ di.ri>CtIBsie;n cd' 
~~tJ::!£_~~~ 2nd 
ancl Ja.J::t Kme:o~t,$~-·~ J~J .. t_~:tn.e:r1,ts of~ :mcc;r.to1netrics j :~ri ~~ ~r <l· z 

"""'""'-""~"~""''l>'>"'-""''-··~''-'".00"'-"-'='-~~"'"..,,,.,.._'""'' 

Also, i:>i;o;e H. H. Kolio;,~ian a.i:1d. W. :E. Or;.i;t,as ~ 

t'\ 

<;;, ilLsc ~ the the!JJ:'~~"'~ica.1 

Each 

i.H:iq; J ohXJ.st on~ 
Book Co, ,, 19'T2 ~ ch. 5 ~ 

Ma,ci:mi.1111"-JJ. Co. ~ 19T1. ~ C!h. 13. 

2 'I'he test:lng method :for oriie:r and. r~r.!k cc:mcU. are :i.u detail 1:!:;,t 
~ c11~ 13a Jan Kmenta~ !{ •. Y. ~ '.Mac:mill1:u:i. 
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For each crop, ending stock is an identity by definition.· That is, 

ending stock is equa.l to StWPlY minus demand in a given year. However, 

in order to re.fleet the real market situation in the process of si:muJ.ati:ng 

the future, the ending stock equa.tiqn will be estimated separately as a 

function of the quantity produced. 

l. S91be&1~: _The United States is the world's leading producer 

o:f soybeans, with production of more t.ha.n 70 percent of the world's soybean 

supply. I:n the recent deca.de, soy-bee.n eJ.'.:,Porls form. the U.S. have increased 
~ 

very r~pid.1.Y. - More than one third of' the SO"/beai.u~ .were exported. in the :form 

o'f' soybeans. 

Soybean demand. is derived :from the demand. for soybean meal and oil, 

which are joint products. There:t"'ore $ the domestic demand for soybeans · _ 

may be estimated by the soybean d.emand for crushing. The U.S. demand. for 

crushing accounted :for a.bout 55-58 percent of total soyb~Hm demand.· Soy
\ 

beans used directly :!'or feed s.mount to less than two percent. of ·total 

demand, a.nd hence they are excluded from this mod.el. 

The hypothesized demand functions for soybeans 

where, 

SBD = f( PSB , PC, l~AU, PCPCE )' 

SBX = f(PSB, SBPR) 

SBDEM = SBD + SB:X 

S:SK = f(PSB, SBPRs WSP) 

1 are: 

SBD = soybean demand :for crushing~ l~OOO bushels• 

l . 
Listing of the definition of variables or the PESTMODEL is given in 
Appendix Table A-1~ 



,.. 

PC = price of c~orn. 

PCPCE = per capita pernona.J. co:runun:ption expenditures :!.n the 
U.S.~ $/bueheJ.. 

SBK ;:; soybea;n ending stockli> on :farms~ 1~000 lntshfJls. 

· WSP ~ world~ soy"bean production, million 'bush.els. 

coeff:Lcient was i:ucom<>:lstent. with theory. For the same rert.son~ PSB wa.s deleted 

coefficients carr>/ s:!.gns consistent with theo:ry. '.l'b.e estimated. results~ 

given in Appendix Table A-2. 

livestock infol'."!I.!ation is important and~ in this model~ it is assumed to 

decade, and. have a.ccou:nted for a:i::·ound 20-30 pe:rcent of total corn de:qi.and • 

.Ar01md eight percent of co:i:·n was used for food a.nd seed in recent years. 

The corn demand .functions we.re h;y1?o"thesized as follows: 

CNFO = f(PC~ PW~ PCPCE) 

Cl\TJ.i'E """ f'(PC ~ PSB, NAU) 

CNX - f(PC~ CJ:tPH) 

c:i:rm.:M = CNFO + CNF'E + cm-: 

mm: ':;;; f(PC, CNPR) 
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where, 

CNFO = corn demand for food~ 1,000 'bw:ihels. 

CNFE = com demand .for feed, lsOOO bushels. 

CNX :: corn ex.ports, 1, 000 bu.sh.els. 

CN"PR :::: corn produced, 1~000 bushels~ 

CNK ::::: corn ending fftock, 1,000 bushf;!la. 

CNDEM ""' total demand :for corn. 

PW = wheat price~ $/bushel. 

" The price of wheat (PW) was, deleted from. the equation CNFO because 

it carried a. sign incosiate11t 1..i·ith theory. 1<'01~ the same reason~ the price 

of· corn (PC) was le~ ou-t of the export equation CNX. The estimated results 

are given in Appendix Table A-3. 

3. Wheat: Wheat demand also can be defined as uses for food, feed, and 

exports. The de:man<l for food has been i:fDout 70~-90 percen'c of the tQtal 

recent years, the major portion of which was und1a-r government programs. 

export f'or dollars has expanded rapidly. The demand f\ .. mctions were hypo-

thesized. as follows: 

WFO = f'(PW ~ PC PCPC:m) - ~ 

W'lt"'E "" f(PW PC~ NAU) . ) 

wx "" i'(PW ~ W'PR) 

'W"DEM ::: w"'FO + Wli'E + w:x 

WK ""' :t'(WPR} 

.. 



'WFO ~ wheat dem.aua. for food~ l, 000 bushels. 

WX ~ wheat demand fo:r exports, 1,000 lmshels. 

The price of wheat was initially included in the export equation but it 

was subsequently left out; because it ca.rried a si@l inconsistent with theory. 

The rest of the coef:ficiei;ts carry signs cornsistent with theory and the 

estimated res\ilts appear in ..A..ppendix Table A~4. 

crops in the U.S. Lesa thoo one percent is uzed for food and seedi; and . ,. 
' most of' the grain so:rghum is consumed by "livestock in the u.s. Co.nsequentl:y, 

livei:rtock info.rnxa.~cion is important in estimating the denu.md equations. 

About 20-30 :percent of sorghum has been exported ~·ince the early 1970 1~s. 

Demand for food will 'be excluded in this model since it is minimal. The 

hypothesized demand functi-on.s are: 

GSFE = :r( PGS , PC t NAU, TCPFI ) 

GSX = f(PGS~ GSPR) 

GSDEM = GSFE + · GSX 

GSK = :f( GSPR) 

where, 

GSFE = grain sorghum demand fox· feed:; l, 000 bushels. 

GSX - ei1,lort. demands 1$000 bushels. 

GSK ""' end.i..ng stock, l 9 000 bushels . 

PGS = price of grain sorghum~ $/bushel. 
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GSPB ""'grain so:rghum produced" 1~000 i:ru.shels. 

'l:LPFI = total ~1uJ1fber of.' l:i.vestock aud :pm:U:!Jry on farms :1 

index (1967=100). 

the eq_ua:tion. GB]'E due to the :!.nconsistency oi' their signs wt th theory. 
' 

The price of grain sorghum. was also excluded '.from the e:iq,;orl; equa.tio:n for 

the same reason. The esrti:me,tet'.L result rot of the f.Wrgbum :moc1e1 s,re g:!. ven in 

Appendix Table A-5. 

5. ~2:£16~'.:.: More thah half of the 11~lrley crop has ]:ieen used for 

f'eed in the u.i:.1. in the period of 1962 .... 1970 and less t;han. 20 percen,t has 

important for explaining 1n:oduct:lon e,nd cons1J:r.n;ption o:t~ this crop,. Of 

course~ otb.er feed grain prices such as corn price might also Ed'Tect the 

demand .. ;for barley. In the 1972-1976 period~ barley demanded fo:t':~xpoi:ta 

accounted for less th.an 20 percent of' total dem.at1d wheree .. s the demand ~for 

demand ±~unctions were h;y:potheslzecl as. follows~ 

where~ 

BFE = f(PB~ PC~ bIPI} 

BFO ~~(PB, PW~ PCPCE) 

BX = f(PB, BPR) 

BDEM = BFE + . BJ3'0 + BX 

BFE = ba.rley demand :for livestock: feed~ l~OOO bu.">hels~ 

B:F'O = barley demand for food~ l ,000 bµshels. 

PB = price of barley~ $/bushel. 



13 

:ti1coniEl:Lste:nt with 

6. Oats: Oat g:rain occ:u;piea: a rela;t;::tvely i.n~al.1 acreage in the U.S.~ 

the U.S. oat Cl'"OJ? is used :for food. Exports ha:ve a.ccountecl 'for about. 

equation for oats was not er::tims.ted for this model. '.J:he rest of the ·:crop 

OFE = f( PO 1' PC ~ PW~ MPI , ":r) 

0]'0 = f( PO~ PW, PCPCI!; ~ 'I') 

ODEM = OPE + o:F'O 

OK = f'(OPR) 

where, 

OF'E :0:: os,t demand f'or li vt.~stoc:k feed, l,.000 bushels. 

QFO - o.;;i.t de:mru.1.d for :rood~ 1~000 bushels, 

OK - oat ending stock, l~OOO bushels. 

PO -- price oi' cats,, $ 1.busheJ I J:.-o. '"& 

QPR :;;:.: oats p:r·od.u<.~ed~ 1~000 1::ruahels. 



Cotton: --- Cott;on is not a teed gra,in bu:t it is itv:::luded i11 this mc•df;l 
•, 

percent of the totaJ. te:id;ile market in. th·a 193ow s. But cotton~ s share of 

U.S. About half' of 

as follows: 

CTD = f(PCT~ PCCC~ PCRN) 

CT.X = f( CTPE~ WCIM) 

CTDEM ~ CTD + CTX 

C~::K ~ f'( CTPR~ CTX) 

where, 

CTD :;;;: domestic dema.na. for cotto:r1~ 1~000 bales. 

PCT ""' prlce of cotton~ cents/lb. 

PCCC = per ca.pi ta comn.'l!aption o:t' cotton.~ lbs. /person. 
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PCBN = per ca.pita consumption of rayon sJ1d noncell.ulose 
fibers~ lbs./person. 

CTK = cotton ending stock~. 1~000 bales. 

CTPR = cotton produced., 1,000 ·b~es. 

WCI.11& ::: world co·tton i!l'.\POrls by r1uijor importing ne,t:Lons ~ 
n:dllion bales. 

AJ..l o:f t.tw coefficients carr:i.ed the correct s:tgns and the estimi:r~ed 

re:sul:ts are given ln Appen.MJc Ti'l.:ble A-8. 
~ 

varies from three to 
., 

regiorui.l producJcion cos.t iui~ormaticixi. • .1. As men:t:tor1ed earlier~ e.i;»ch :r.egion~.l 
'• .. 

region. Yield is assumed. "'c;o 'be a functio:n o:f tim.e 

in every region. 

con:i;petitor. ..iUso, most of the acreage response funct5,ons include la.gged 

The impact; of a. pe~ticid.e :policy ca,n be evaluated through the acreage 

response and yield i'uuction.s. A change in prod:ut~tion cost would affect 

the a,.creage planted. wh:ic;h will in. turn af'f'ect. t:;he au,,-pply side. Change!$. in 

1 For further inquiry$ .see Appendix A=9 for the data sources of production 
costs. 
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yield will lla:ve the same effect. Then, at the l:.ts,tionaJ. level, ·the prices 

o:f crops will change and eventually the quan·tity dema.nd.ed • 

.1. SoL,12.eans) Total U.S •. soybean acrees pla.i~ted. ai·e di:vlded. into 

f'our regio:a.s as follows: 

1. IJ.e.ke and Co1·n--belt Reglon (SBAJ.iC) --Iowa., Ulh1ois ~ 
Indiana~ Michigan, Miuner3ota., Mir;;sour:t, Oh:i.o~ Wisconsin.. 

2. I'lorthern Plains Region ( SB.Al\'1'} --Kru1sa.s, :Nebraska, South 
Dakota • 

. 3. So~i:!;J1es,sterx1 Region ( SBJ\SE) --Alabama~ Georgii:.t~ .Ke:nt.ucky, 
l'l'orth C\IJ,:rolir.a ~ South Ci1roli:na. ~ Tex1.nEH2H:>e+~ ~ Vil:'ginia.. 

'l'he major colit!peting crop for soybeMs is coru in ~'l.ll but the Delta. Reg1.on 

where the col'.U}?etin.g crop is cotton, The:r~:rfo:re~ the e:Jq;:iected prices of corn 
I 

and cotton are includ.ed fo soybea.."l a.cx·eage response f\1:..-1ctions:, As mentioned 

earlier~ yield. is a :function of tecru'lology. 

SB.A.LC ""1 f(PSHl/PCl~ SBCT'"'C/CNC:r_.c~ Sl~ALC _1 ) 

SBA.NP = .$<( '-'SBl/P{'l SBCNP/CNC})IP ~ SBAl"TP \ .-t. .,.,. , ""' ·"-S -1' 

SB ASE = f( P8BliPC1 ~ · SBCSE/C:NCSE~ SB..'l...SE~·J.) 

SB.ADI, = f'(PS1U/PCT1 ~ S~CDT.J/11', SBADL_1 ) 

SBYLC = :f(I.T) 

SBYN'P = f'( r~T) 
SBYSE ·- :f(LT) 

SBYDL "" f'( VI.') 

SBPLC = BB.ft.LC * SBYJ .. C 

SBPNP = SBANP * SBYNP 

SBPSE = SBA.SE * SBYSE 

.• 



•. 

where, 
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SBPH ·- SBPLC + SBPl\f.P + SBPf3E + SBPDI~ 

SB.1-iLCs 8B.ANP ~ SBA.SE$ SBADL = soy"beru:1 acreages planted in 
La'll.:e and Corn-·belt, Iforthe:i.."n Plains~ Southe:~ast;ern~ 

and Delta region, res::pectively~ 1~000 a.ere~. 

SBYLC ~· SJfff\W ~ SBYSE $ SBYDJ.:, = soy'be1m yield 1.n Lt:'Jrn an.d Corn-
belt, No:ri:.he:rn Pla:lm>~ Scru.thet:>.ste:rn~ and J)eJ.:ta regiori.~, 
rei::pectlvely, l::n:i.shels/~re. 

SBCI,C ~ SBCNP ~ SJ3CSE ~ 8BCDL \\'];'. productio:n costs of soy'bea.ns 
in Lake a:n.d. Corn-belt~ No:i:therri Pla:Lns ~ Smri;;l;!eastern ~ 
and. D..::lt&& :i:·egio:n.$ respecti.vely ~ $/ac:re. 

CNCLC~ C.l'WNP~ Cl'WSE = production costs of' corn :in r.ake and 
Gorn-belt~ Northern Pl aim~~ an.,), Southeastern~ reapec~i Ye
ly, $/iacr.~. 

The estim.a.ted result a are gi \ten in Append.ix 1!'e.bl1:: A--2 w:tth t~vaJ..ues 

by setting SBB equ.aJ. to SBDE.M. 'J!he price equations for soy1JeH:i:ns ( PSB) ~ 

corn (PC)~ wheat (PW) 11 grai.n sorghtlm (PGS), ba.rley~ (PB}~ oats (PO), a.nd 

cotton (PCT) are given in Appen.dix Tables A,.;,2 to A~8,, l'l::spectively. 

2. Corn~ U.S. corn acreages a.re a~,.vid.ed into f:tve regions based on 

the sa.me classification c,r:i:teria roe:ntione(l ::l.n the;:,. soybean seet:Lon: 
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2,, Lake and Corn=beJ:t Region ( CNALC) --~Iowa, Illi.nois, Indiana~ 
lYl'.issouri ~ 1:1.tl.nnesota) ]iti.chiga.n, Ohio~ Wisconsin. 

3. Jl1o:rthern Plains Region (CNJ.UrP) ~-Colo:t"edo~ Kansas~ :!\le'braske,.~ 
South JJako·t;a. 

4. Southea.s-cern Hegion ( Cl'lASE) -~.JUabmrB,~ C!eorgj..s,, Kentucky~ 
Noxth Carolina., South Cs.rol:irm~ Tennessee. 

:response functions. 

'I'he corn *',crea.ge responi.H'~ f\.mctious. were hypothesizEod. e,s fol.lows: 

CNAN'E •• f(PCl/ClWJ:H•~~ 

CNALC :ur) 

Sl'1A.SW = :f(PG1/PWl~ CNCSW/T 0 

CNYJ:rn: = f ( .IJr ) 

CN'YLG ""' f(IB:) 

CNYNP ""' :f.'( LT ) 

CNPNE - CNANE * CNYliJE 

CNPLC = CNALC ·)!' c1nr.c 

CliPl~P '""" CN.i-\ll!P {} G.NYJSiP 

CNPSE :::: CNA.S1'i * CNYSE 

CNPSW = CNABW * 01\fYSW 

CNPR - CNPJ!TE. o;~ Ctf'.r?LC + GNPl\r:P + C1'TSE .,,_ GNPS'W' 

CNB - GNPR + CJ2.IB: ~l 



• 

where,. 

1.9 

CNANE~ GNALC' C'N:A1f.?, CMASE' GNASW = COl'n ~.\Crei:~ge pl.anted :ln 
Northeastern~ Lake and Corn·~·belt -~ Nortl-.q:rn Fla.ins~ 
Southeastern, and Southwestern region, ::t~eiil-p~ctfve.ly ~ 
l,,000 acres • 

c:DH.'.'lliE, CNYLC ~ CNYN.P, CNYSE1' CNYSW :::: corn yield. in North .. -
east;ern, Lake and Com-belt, Northern Plains, Soi.i:th
ee.ert;ern11 and Southw·estern regionlfres:pec-tive1.,v ~ 1.000 acre1:1. 

CN"S :::: totl!il. coin a·upply!> 1~000 bushels. 

CNCNE, CNCSW = co1·n production costs :1.n Northeastern~ and 
Southwestern region,. .$/acre. 

PC2 

PAC 

= ( • 5*PC l ·r • 3*PC + •. 2*PC ) / 3. This varla"ble is 
another YF.l!.rlable -6sed as a.ii3e~ected price l> $/busheL 

-· prices pru.d by farmers for al.l conmlodH;::!.,:Sls used in 
J)roduction, i:nde.x ( 1967=100). 

PW'1 = (l?W~·l + :rw_2 + PW_ 3)/3. Expc-:lcted prl1~e of wheat', $/bushel. 

Initially. th.e e:x;pe<.::ted. :p:rfoe of' soybeans and it~~ produci:don cost 

i.nfonns:tion were includecl in the er.iua:t;io:os where com and soy1'~~aus co~pete 

with ea.ch othe:t.~. However~ t11e aoybea:o variables ca~·ried aigns ir.I.conais:t.ent 

with theory, and theref'ore, they were deleted. Only t,he expecte-)d. pr:i.ce of 

wb.ea,t •ras included in the eq_uatricm of CN.ASW. The ei;r!;imated :results are 

1 

3. Whes.t: 

l. Ceut~rel Pl~dru; He:gion (WACP) --Minnesota.$ 1~·orth. Dakota~ 
Sout;h Dakota., Coloradc'~ W1.sconsin, Kansa.s~ Nebraska. 

2. Southern Plains R.egion (WASP) --.New M::!x:i.co $ Ok1aho.ma:,. Texas. 

"< ·~T ""- i P]. i n i ( '1•l' ,\ "'l.~ ) -•· uO·I-~.i.1.ern. _ .a: ns ;: .. e·g on • .H.J.~ 

4. Southwestern Region (W!iSW) 1 
Wash:l.ngt,on~ Arizona. 

-·-:Mo:nta.na, Id.ab.0 10 Ut.all, Wyomi.ng. 

The sta:tea of Wa.shington and Ar:'l.zona. are no·t in the Southwestern area 'but 
they are inclurled. in So1.rthwei:rte:rn: Region .ft)llowing the c;l.a.ssif':i.cation of' 
USDA publication, Costs .?~~~ Jfood. Git:,~§..:t...!.~~~lti..::~L...~ 
and Cot·to.r1. 1974-19 76.' USD..4.. EBS , liER--· 331r.~· -___ ................ . 
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Among the four resionl:i', ~ the Central Plains :region produces more than 

half of the U.S. wheat production. The plante.a. acres luw·e been stable 

over the la.st two deca.d.es ln e.J.1 :i:-egiona except the Central Pla:i.:r•s, ;whe·~~e tbe 

acres have f1uct.1.W.ted, but in re·cent years-. have increased .• 

T.he hypothesized supply functions are as follows : 

where,, 

WACP = f(PWl, WCCP/T, WACP_1 ) 

WA.SP = f"(Pwl/WCSP ~ WAJ3P ~l) 

WJUi!P = :f(PWl/WCNP ~ WANP -l) 

. WASW = f.( l:'Wl ,, . WCSW /T, W.ASW _1 ) 

WY'CP 11> f(lB!) 

WYSP = f'(LT) 

WYNP.;: :f(I,T) 

wmw = :f( LT) 

WPCP ::::: WACP * WYCP 

WPSP = WASl) Iii W'i'SP 

WPNP = W.ANP * 'WYNIJ . 

WPSW :;:; WASW * WYSW 

WPR = WPCP + WPSP + '\oi"'PJ:W + WJ?SW 

·· ...... 

W.ACP, WASP, WAlJP, Wi\..SW = wheat acres planted in Central, 
S01.xthe:n1, Northern Plains, and Soii:thverstex"l1 .r·egiou, 
:t·espectiYely, 1~000 acres,, 

WYCP~ WYSP, WYlfl.!~ WYSW = wheat y:l.eld in Central,. Sou~t;liern~ 
Nor.the1~n Plains, a:o.d Southwest.e1·n region~ res:pect:i.ve.ly, 
bus:bela/ ac:l~e. 

WS = total supply of wheat!> 1~000 bushels. 

• 
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WCCP ~ WCl3P ~ WGifP ~ WCSW ""' ·whee.i~ :prottuet.:ton 1:: os·t;t; in Centr~<i.J.. ~ 
fiout1:u:1rn ~ lforthre.:rn .Plains ~ (';rn 
$/ e.c.r~:i. 

coe:ff:l.cients car:r~r 

whea:t .• 

1 .. 

GSA.NP 

u,,.s., 

on ( GEIUU') """'·Go.l1:'ire,do ~, Ka:o.£HUll ~ M.huwuri 10 

:O'sik. i::it a. 

(GSASP) 

"'""'··A.id 1~ ei na. ~ CaJ.1 fo .rr1::i.a. 

are: 

"': -f.•f·p·t'l.<:::·1 f'cn~"t G'"",:~~(~~11,r.p.~ 11'~r .•. Ci·~A:11'r1L) ) ·'- i. , , '-''··'' .. I .L ,) .. ).b, ·~ • • ~ .~ "' " ~.. •I .>; -1 ·• 

GHAS·P •· f(PGSl/ClcSCSP, GSAS:P • ) 
..... 1 

Gf>J'.~18111~, :J:&.:. 
~· 

[~'~ ... ·~111 ' 
:1, •• ;1> ... i.f"Ll'"' '' ···-1 J 

GBXl'!:P ... ,,, j'( lf m) 
• i,. t '"""~" . 

1JJiSYSl? '"'""- IlI') 

G{lYSW _, '"r} ,lo •• 

GBPNP - GS.ANP ,w, GSU~P 

GSS 



tive 

o.f' 
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GSA1.NP ~! GS.A..t~n? ~ Cl·S.Afii~l ,, ... 

J?GS1. ~,, .. 

PBl 

E\outhi:rn 
1 ~000 e,(:ree., 

~ m.r:rnw -- gr.~in sorghu:m 
!• t.?nd. Soutlnre~tern 

Grain 

+ PB ') + :P13 
,,..,.,"·~ 

GS Clf P ~ (}13 C'S P ~~ Gi:li(;~~·1;,1r ·-
l'loJ"th.e rn ~ Bout: he ~:10. P 1 ~'d.:n B ,. arl d 

i ~~ $ / a,c r~e 1l> 

:ral:de A--5 ,. 

$ i~:~ t) 11,Jt h.E:~; ~C!l 

~lf ·bt~H b.~~ 1.s / a.c ~C"'E~- ·1· 

1 ;000 

12, NoxtlM::rn PI.1:1.i:trn Region {t!ANP) ·--Monta;rrn.~ North Da~kota~ 
Boutl1. Dakott~. ~· \,ofymir.iug. 

Southern Pla:Ln.s. (JB,~fiP) --Color~~do, Oklahoma. 

the.: North•::irn Pla::!srn 

in recent years" 

Mi.)re than. haJ.:f of t.he U. S, 

in. ·the lforthertl :Pla:i .. n.:s 



= f(PB1/PG .. Sl ~ BGSP ~ ) 

B.ABW = 
B.Al'!W ·~'" 

J3Y1Wl3J ~: :IW.') 

llY.NP ~'""" IJ~e} 

:BYr3]? ...... '"'mi 1.1.1 , • 

BYSW '"'~' :r,,~c) 

BYJ~W "'~" 

BF!fiI: ''"' 1~~ JB.:nrn 

BPNP "'""' B.ANP •t BYNP 

.BPSW - :B.AS1ii1 ·~!" BYSW 

J3PNW ""'" :B.l~mii' ·i• BYNW 

BF'.R :;:::, l1P:DHG + + 13:Pl'.1lP + BP8W + :BP.MW 

BB ''" BPP + PJ{ .. . ~'· '··~l 

BA~UD, BAI.ff~ BA.SP~ Bli>S"W ~ l3JUfW "" 
JfoJ1:·the:rn 1, B·outhie:r:u 

~· 

• 
Bnrn; ~ BY.NP 1 BYSP :• .BYsw jf :SYJ!rw .,. BANE ,, BJ\.NP ~ BJ'.l.SP '.! 

BASW $ BANW ~ :i. 

PJU '"'"'' ( PB 
·~·1 

··!· PH .. 1 
.,,.. PB ..... ,:. of , $/bushel .. 

POl ""~'· (PO 
...... ]. + :po ''I• 1·~ PO )/ 3, 

·~.::. 

]3!;1 :r.:: "tcd;.a,1 ie1:e 
" 1 



BC!l!E ~ :BCNP ~ BCHP s :SCSW ~, BCI<r# ~ 
lfo:i::·thea!J'.t~>sl'n ~ Morbh.ern F'la,J.ns , 
w·ies'teni Pl&.:i.ns ~ :resp~cti vr;;:ly ~' $hlere,. 

2 <(.' Lake auld. Ccxt'l-:t~,,..1'l~f;I:t~ I\agior.i ( 
J:.tl.cl:dgt1:1'.'.\ ~ ~ Ohio~ 

barley in 
~· al:J~Cl !~OZ""th~-w 

• New York. 

13.egion (OJU\lP) ~~,l~bi:rbaXJ.l.'.\i,~ North Dal~:ota~ 
J)akota ... 

since 1950. Especial-

ly, acres in the Lake and Corn.-belt region decre1;1r,;ed 22. 8 m:U.liou 

functions have been hypothasized as follows: 

OAI~'E "" f( POl/OCNE ~ OAJ:rE ~ ) 
....... ,;\. .. 

O.AlU? .~ POl/OCl~P ~ 

ClYl\1E ~ :r(:ur) 

OJ'.1'1f = ff'",T) '.1_ . 

o:n:,c :::Z,.'; f'(tT) 

OPNP ~ OA~JP * OYNP 

OPLC i= OALC * OYLC 

OPR = OPI\(}<J + OP!\f P + OPLC 
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OANJ~ ~ OiLN.P ~ OAI,G '~': O!:i::t. 10/~~res ,p.laJ'.l.ted :i.:r:i No:rtl:1;.e~~.ste":~ri.i. J.iror~:;J.1,.;~:irn 
Plad.:ns:; a:nd I1aite; a.w:l Co.rt1.-~ :!. 'ill:1ly ~ 
l1ush~!J.$ / a::::n~. 

onn~ ~ o:on:i ~ OYLC ::.~ os.t :J:.:n. Mo.rt.her:i.r:1·tern~ Jfort."h~;n:·n P.lsJ:.n~ ~ 
aud I,a:ll:f.; a~ud Co.r1'.l~-'be lt. r<~g:i.or;, ~ r!~speeti Yf,11.y ~ bu.~~hf;ls I a1::re. 

POI"'' (pi] ·i· 
'""-J. 

OG1m ~· OC.ll!P ::. OCI.oC "·' oa;I:;. c:Q,'3.t;. 
I'l~~i!ll\i , ~,i;nd Iot1.kt~ ~,ir.tcl Corn-~l:H~l·t 

1:r1 .North1;1·aatern~1 lkiri:;he.rn 
on, $ 

E.x:r;e·c·ced. ];i:r:i.ce:s of 1~o01ri1pe·t;i:ng crc•p:~ sud1 £~s eo:rn .aJ:1.d i:ioy'bea.ns wexe 
~ 

o.f the u,,s.,, tot.r.:..J.,, 

In the Eki utht~ aj:li:.(~ rn ana. D•<:J.t;.19. ~ 1~1.J.·t~ prtncip:al crop cc1:m1;ieting 

w:tth cotton i.s S()y.bt~ans. In t.hi::ise tWQ regi.o:nal acrea.ge respcz1rse :functions, 

tog1a"l:;her with cot.ton expected price, 



CTl\.>S'M 

c111.M3P 

C~'.l~HIS 

c~;11JJL 

G'Y.Y.SW 

C'l'YSP 

C'I'YSE 

C:'I'YIKL 

c~ePSW 

C"I'PSP 

CTB 

2:6 

"""' PCT1/GTC/3W ~ C'i:J.' 1\r::.w 
-~ .I: \,J IV~•l } 

_,. 
f'{Pc~:1/c~~wsP i C'I'ASP 

'~·1 
) 

-" PC!l:'J./PSBl ~ c~.rcsm ~ .... 1 ) 

~~ f( PC~f'l ~ G1~Cj)Ii ;i,, er~ ,1D1 ) "·L!-... ] 
"""', .. 

·- u.r) 

,,_ I/J?) 

''""' :ur.) 

"'""" r\ ·err) . •"''' 

''" .. C~P J~~l31~l * rn;YSW 

-~ 
'll· C~CYSP 

- CTPE:W + C'..t'PS1i: + CTPDL + Cr:l"PSP 

c~:'.AE~.p ~ CTABW Iii' c:r.AJJl'.i 
~~ t.li~it ~~ :C"l'.l. , ~3 c.n..xt.:tMsr:r~n 

"' e cittox1 1~u:n:"l!J;j)l' 

~ Sout1111••;:!~rt;;.ern, 

, 1 1,000 acri~~s. 

in South-.. 
and. Delta. 

C'11:rn1.o:; C1r:nIP ~ C1I'YSW ~ C':l:iDl1 "" co'tt(m y'ield. :in Sm.~th1iHlSt.i::~1·n' 
8out.lM:1rn Plains :1 Southwer~tr:":r.11.:1 a.nr:i ])e1t~ .. 
resJp•~c:ti Yt~ly ~ bales 

PC'I'l 

CTCSE$ CTCSP ~ CTCeSW, C'l1CDL '"" cot.ton JJrod.uctirn:'.l. r::oi'.it in SQuth~· 
(~r:ist ern ~ Southtu"li. l?1~dw~ ~ ffoutb.e.a:~;t~;Jrn. ~ .!'1:.ri.d llelt.e, :region~· 
rei:r£H::et:! .. vely, $/acre, 

was deleted :from ·~he 1~q.ui:1t:ton G'11ADI"' 'bec~euse it 



IV. 

of 1956,~19T7. 

In ,a,d.di:!:; 

fbr 

l ]"or a l'li:r.·tJ:i.,er on vi:irif:tc:at:ton of mod.11"~1~ r;;H'>e HolH:~r~;, 

ti.nd Dan:l.el L, H1.11'linf,i;dd, 
Hill Book Co • . 1 :t{(~''ti' York. i• 

w:'l.th 

d 
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1. F.MS . (Ro.ot·~Mea.11-Square) Simula.ti on Error 

2.. RMS Percent Erro:i:·, 

3. Mean Error 

4. Mean Percent E:rror 

The difference between the actual a.nd t.:q.e estimated ve,luea of a.~1 Erndo-

gen.oua variable is the error of si:mu.lation.. The smaJ.ler t.he e1·ror, the better 

is the perfo:r:r.ri.a.nce of tl"i.e model. Mean Percent Errox and. RMS Pe:t'<!ent Error 

w:·e two of the :most COlllll'.lQnly i.u3ed :measures for testing .the perf'·o~.nce of 

forecasting mode.la. 
,,·::· .. 

.i... ··: .... ··.:. 

The econometr:Lc model has been simulated eyna.micalJ.y 0·1rer the sample 

per:i.od of 1956:-1977. The simulation results f'or the price level.s a.re 

descri.l:>eCl. i:a. teI'm."> of Mean Percent Error and RMS Percent .Error. IJ.1hey will 

also be show graphically in this report (F:i.gures 2·~16). 

The si:m-1Jlat.ion result;s indicate that ·the :prices of corn and oats 

a.re higher than their a.c.tual :price levels in :most yea.rs except for the la.st 

several yea.re. As a result, .the Mean Percent Error and Fi.MS Percent Error· 

become J.arge:r than other crops as shown in Table l even tl1ough the :prea.iction.s 

follow the a.ctual levels closely. 'l1herefore, t11ose munber.s should be 

.. 
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Table 1. 

to 
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V. SIMfJLATION EXPERIMl1lN1".rS 

PESl'MODEJ..i is able to· ,g;enera:te credible forecasts of cer!;.aJ.n key. variables 

for each of the includ~d c:rops. TJ.J.eref'ore, the model will be used. tc1 perform. 

exper:tments that would prQvide £-urthe:r insigh·ts into tl1e opex·,s.tion c•:f the 

:model. The a.pplica.tion iq.te:rest is the assessment of ·the effect;a of various 

alternative peatidd.e policies. 1:rhe· impact,s of a given pesticide pol:!.cy 

are assessed in this .modei by apecit::;·i:ng chan.ges :!.n production costs and/or 
• 

yields. To exper:i.ment with. this mo·del, the initial. input of actual. price 

levels o:f' ·the :past; three years (1975-19Ti') .·vrez·e used in fomulat:i.ng the 

expected :itr!.ces for ·the y·ear 19"{8. To start the model operating, average 

val ue;:;1 o:J:.' the past three yea.:r.·s . ( 1975-197'0 '1-rere 1:.wed fo1· la,gged acres an\l 

ertocks. :Projections of t.he exogenqii.s ;ra;dables were made in order to 

permit the mod.el to generate values of' the endogenous Yariables up t.o 

1990. Man.y alternative projectfons could be made· for the e:x9genous va.r:ba.bl:es 
. . . . 

which in:tluen<~e, for ex~le, demand, suppJ.y, and technoJ.ogy and thus t.here 

could be many c9mbinations of projections for the exogenous variables.; 

In 01·der to simpii:fY the E:nraJ.u.ation o:f" vaz1.ous pest;icide :polic:l.es, 

a certain combination of projections of exogen.oi1s va..ria.bJ.es have been 

.selected and will be referred to as the 11baseline11 me>del. The simulation 

experiments con~s.re the vaJ.uea of' end.ogenous variables gene·:r.ated by the 

ubaselinen model with those obtained by new pesticide policies .. 

The .f.ollow~1g projections of the exogenous variables were eniployed 

to de.fine the "baseiine11 modeJ. as shown in Table 2. 

where, Cij = production coat for crop i in region j. 
Based on. 1973-1977 ·a.v·ere.ge level. 
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= L 01 ·If l?CP<Ill\,-i {Per ca.11H;a personal c<m.:s1JJmptiori. expimd'L'tu.re ~ 
~5/p1m:r-aon) ~ 

CPI FI = 1. 01 * CPI FI ( Cons ·1~rnei~ p:dc:e :tndex ;f\?r food i te:ms ~· 1967=100) , 
t t-1 

PAC.._ -· 1. 01 * PAC., ... 1 
Lt ~,,. ...... ....... 

(Pr:i1:Jea paid. by f,s.,i."'I!l.f.~rs for all com.oditier; 1;1.sed. 
in production.11- index, 1967=100). 

5., WSPt = l. 0025 11 WSP·!;-l (World so,ybe.a.n production, m:i.lllor.:i bushels). 

6. . 'I' t 

8. LPI """ 105 (Livestock. :prodi.2.ct:i.o:n index$ 196"{=100 ~ baa.ed on 19~{0-1977 level):. 

9, MPI . t - MPit-l "1· • 5 (Meat animal production index~ 1967'::::100; lH.i.seO. cm 
1.9'T0-19TT l•~Yel) • 

10. NJ\..Ut i:;:. NAUt~·l + 10 (l<ifumbeJ~ of an:Lm.al ui1:its~ 1,000 units~ based on 
l9'!CJ~ .. 19TT .level). 

11. 

12. 

l.l~. 

= '11IiPFit.~l + • 5 (Tota.l 1i vestock a;o.d pouJ~t.:t";f on ffil"'..W.S, index~ 
· · 1967""100 ~ based on 1970-1977 11:!vel). 

PCCC = 15. 3 (Per capita consumption of cottoi1, lbs. /person, based on 
1973-19'7"7 level) , 

PCRN = 37., 8 {Per ca;pita cons1.mq:ition of rayon arid nonceJ.lulo•se ~ lbs. /perso~L 
ba:~ed on 1973 .. ·191'7 level). 

WCD-1 ,,,.: 1040"7 (World cotton :i.ll!ports, by ma,j or import-.ing na:t: . .:tons, 
12 000 bu.shiels ~ baaed on 197 3-1977 .leYel) + 

1990 al"e shown in Table 2, Thes1a p1·oj ect iom~ re fl e·r:::t the :past t :rends :for 

the e.xogenous variables a.f' the PESTMODEI,. Using tl~ese proji~~ct,ed Yalues,. 

by the 11bs.seline 11 models are eh.own by the solid lines :i.n Figures 1'/--25, 

and. their numerical Yal ues are shown :in Table 3. . . 

Under the "baselineu ;assumptions 9 the projections f':ro:m. this model 

indicate that the prices of the seven crops wou1.d increase continuously 

.. 
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~~_g_~~.1'..::.. 

PAC f_gQQ PC~Bd l~CR.! 

1978 202 15,, 3 51~ 6181 37.8 
1979 20lt 15.3 5/f35 31'. i3 
1980 206 15.3 5,792 37.8 
1981 208 J.5. 3 5,849 37,8 
1982 210 15.3 .5 .907 37.8 
1983 212 15.3 5,966 3'r.s 
1984 214 15.3 6,025 3'7. 8 
1985 217 15.3 6,085 37.8 
1986 219 15.3 6,J..46 3'7.8 
1987 221 15,3 6,207 3/.8 
1988 .223 15.3 6,269 37.8 
1989 225 15.3 6,332 :37.8 
1990 228 lE" "> ~~j 6~395 37.8 
--......... -~ - .. ----·---.--~-------··---.. _ .. ___ ... ___ .. _____ _ 

~ §~£ .~BC!E .§~£SF.· 

1978 49.99 4J. .6li 34 .11.J. 60.24 
19'19 50 .119 42.06 31~. "(5 60.84 
1980 50.99 42.48 35.10 61. 414. 
1981 :51. 50 42.91 35,45 62.05 
1982 52.02 43, 3l+ 35.eo 62.6'[ 
1983 52.54 43. 77 36.16 63. 30 . 
198>+ 53. 07' 4.4 .. ~!l 36.52 63.93 
1985 53.60 44 .• 65 36.89 611,.57 
1986 51+ .• 14 115 .. 10 37.26 65.22 
1987 54.68 lt5 .. 55 3'/.63 65.87 
J.9158 55.23 46.0l 38.0J. 66.53 
1989 55.78 46 •. 4'{ 38. 39 67.20 
1990 56. 3li. 46.93 38. Tf 67.87 
... ----·---------... --. ----""·---""'~"""'_..i ............ -------... -, .......... , 

r.th ~EfI WCIM WCCP -
1978 ~;~9 109.o 1040"( 31. 0~2 
19"{9 30 109.5 1040T 31, 33 
1980 31 110.0 10407 31.611. 
1981 32 110.5 10407 31.96 
1982 33 lll.O .1040'7' 32.28 
1983 34 111.5 lQl.tOi' 32.60 
198.I+ 35 112.0 10~·07 32.93 
1985 36 112.5 10407 33.26 
1986 ':i"l' 

JI llJ.O lOlJ.07 33.59 
198'7 38 113.5 10407 33.93 
1988 39 114 .. 0 10407 34 .. 27 
J..989 40 :L:Ll4·. 5 . 101+07 311.61 
1990 4.J. 115.0 10407 31i. 96 

·-· .... -···------------·---·--·-·""'"~--~-----....._.. 
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Table 3. Projected Endogenous Variables by Baseline Model: 1978-199a-::I 

PSB PC PW PGS PB PO . PCT 
$/bushel U1b. 

1978 6.75 2.90 3.07 1.88 2.08 2.01 57.80 
1979 5. 85 2.89 4.28 1.67 1.46 3.03 74.02 
1980 6.23 3.07 4.45 1. 73 1.52 2.89 71.62 
1981 7.09 3.69 5.23 1. 79 1.64 2.92 67.70 
1982 7.75 4.41 6.10 1.84 1.76 2.95 64.91 
1983 8.41 4.67 6.25 1.90 1.85 2. 72 66.oo 
1984 9.00 4.81 6.2i 1.96 1.91· 2.45 67.84 
1985 9~45 4.87 6.09 2.02 1.97 2.20 68.90 
1986 9.64 4.81 5.84 2.08 2.01 1.97 69. 32 
1987 9.67 4.70 5.59 2.14 2.06 - 1. 78 69.58 
1988 9.63 4.61 5.42 2.19 2.11 1.67 69.82 
1989 9.56 4.51 5.29 2.25 2.15 1.59 70.35 
1990 9.51 4.48 5.28 2. 31 2.20 1.56 70.72 

SBPR CNPR WPR GSPR BPR OPR CTPR 
1, 000 bushels 1,000 bales 

1978 1,808,428 5,526,083 1,635,567 728,315 311,611 574 '753 6,346 
1979 1,895,701 5,490,688 1,642,854 726,652 319, 739 553,640 6,484 
1980 1, 775 ,629 5,593,458 1,683,736 732 ,592 316,924 562, 710 6,665 
1981 1, 723, 844 5,742,850 1,737,454 739 ,516 310,469 595,417 6,958 
1982 1,622,815 5,886,298 1,820,445 747,542 301,814 635 ,697 7,168 
1983 1,516,440 6,103,026 1,918,780 749,660 297,740 664,858 7,089 
1984 1,424,782 6,386,544 2,027,274 751,194 296,771 683,769 6,951 
1985 1,368,095 6,646,607 2,120,351 752,165 296,988 672 ,619 6,871 
1986 1, 370' 341 6,848,325 2,189,709 756,521 298,366 679,316 6,839 
1987 1,408,652 6,992,207 2 ,231,514 761,999 299,950 658,247 6,820 
1988 1,464,083 7 ,067 ,644. 2,245,092 766,502 301,108 628,625 6,802 
1989 l:,5~T,020 7 ,119,979 2,247,173 773,299 302,814 596,096 6,762 
1990 1,585 ,536 7 ,131,319 2,235,647 778,704 304,100 562,500 6,734 

SBDEM· CNDEM WDEM GS DEM BDEM ODEM CT DEM 
1, 000 bushels 1,000 .bales 

1978 1,777,487 6,346,982 1,866,933 685,674 378,957 864,702 14,353 
• 1979 1,889,971 5,998,159 1,675,246 740,163 421,810 761,794 13,475 
1980 1, 824 ,832 6,093,908 1,716,107 743,430 420,829 767,970 13,608 
1981 1, 755 ,944 6,158,350 1,769,799 747,239 415,785 790,244 13,824 . 
1982 1,680,463 6,082,585 1,852,748 751,653 410,159 817 ,675 13,978 
1983 1,602,597 6 ,287' 393 l,95i,034 752,818 407,511 837,533 13,918 
1984 1,535,503 6,555,311 2,059,473 753,662 406,881 850,412 13,816 
1985 1,494,009 6,801,077 2,152,502 754,196 407,023 853, 736 13,758 
1986 1,495,653 6,991,701 2,221,827 756,592 407,918 847,379 13,735 
1987 1,523,696 7 ,127,669 2,263,612 759,604 408,948 833,031 13, 720 
1988 1,564,272 7,198,957 2,277,183 762,081 409,700 812,859 13,707 
1989 1,610,342 7,248,414 2 ,279,285 765,820 410,809 790,706 13,678 
1990 . 1,653,175 7 ,259 ,130 2,267,769 768,792 411,645 767,828 13,658 

:!_I Other variables are not presented but available frorri. the investigator. 
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during the next decade, but not at a uniform rate. What is important in 

the evaluation of pestici¢1.e policy is not the absolute level of.the 

variables but the differences between the values of these variables and those 

generated under alternative situations that describe the pesticide policy 

to be evaluated. Accordingly the next step was to investigate how the 

endogenous variables are affected by the various alternative pesticide 

policies. For evaluation by this model, the . alternative policies are des

cribed in terms of changes in yields and/or production cost. Thus we 

have three cases: a change in yield only, a change in cost only, and 

simultaneous changes in yield and cost. 

A. Change in Yield 

If a pesticide for soybeans is banned, a change in yield might be 

expected. This may affect the total production of soybeans and lead to 

new equilibrium prices and quantities of soybeans and other crops. In 

order to illustrate the use of the PESTMODEL, soybean yields in Southeastern 

and Delta regions were assumed to decrease by three bushels per acre for 

the period of 1978-1990. These models are denoted "A11 in the Figures 17-25 

and Tables 4-5. 

The results show that if a pesticide ban results in a three-bushel 

soybean yield reduction in these two regions, then the total soybean 

production would decrease substantially in the early 1980' s and the soybean 

price would rise in the same years as shown in the Tables 3-6 and Figures 

17-25. As soybean production decreases, other grain production such as 

corn and wheat increases in the early 1980's as expected. Regional changes 

in acres of soybeans, corn and cotton due to the yield change in SBASE 

(Southeastern region) and SBADLC (Delta region) are given in Table 6. 
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The Figures and Tables show that, moo.el 11 c11 fol.lows the sr:Uoo ge:o.e.ral 

pattern as the other models but has more sigrd.ficant. effects u;po:n. p:r:i.c:es 

w.1.d. qua.nt.:i.t,iea pi·od.uced than when only yields or coi:rt.s are a.lte.red. by t.he 

change in pestidd.e pol:icy. This is, of course, the e:Kpected x-esu.lt. 

A.s -with :models ~· 1 A" and. 11 B11 , the study show that 'by the en.d of the ten-yea.r 

period, the i:mpe.ct, ·of model 11 c1 ~ ha.a nearly vai:dshed. Changes :i.n both 

nation.al a.nd regional acres of soybeans~ com~ and cotton at the end of 

the period are sh·Own in Ta.~l.e 6. 

VI. SU.M:MARY Ji.ND CONCLUSION 

The primacy objectives of thi:a study were to formulate a simultaneous 

equation system to ger.o.erate the eq,u:i.libri1.lll.l. qu.antit,ieE; W:l.d :pr:tces for the 

seven crops --·soybeans, corn, ·wheat~ r)arley, oats, and co·t.to:n; .and to u.se 

sinmJ.a.t;ion techu:i .. ques to ilblfl,trate ·t:.he use of the model in eval u~:t.l:ri.g the 

econom:i.c imps.ct of var:i.ous pest id de :policies" 

The equation system cons:i.ats of' 136 equat:l.ons inc:Lud.i.ng· ·those at 1::iot.h 

na.t.ional and regional l.eYels. The supply equation.a were e.sti:mated 'by 

Ordinary Least Squares ll'.!ethod whe!·ea.s the .d.e:ma.n.d equa:tions ·w-ere estima:ced 

by T'lfo-.. stage Least.· Sq_uarea method. .IUl of the estim.a.tea. coefficients in 

the final version of the model carri.ed. the.oretically consistent signs. 

Ir1 order 'to reflec1• i;;he r1~g:tonal changes in the ru!.l.·tional produet.iou and. 

prices of ·the seven. c:ro:ps ~ the model --PESTMODEI1··.,~· ha.s regioni1l acres.ge 

response!.' y5.eld~ SJlil product:ion f'unct:i.ons. 

Sim:ulation techniques were used. "to ol::d.;s.in both "ex post" and nex ante11 

fo:eeca.sts of' ·t;he encloge:n.o'Us va:r:ts.bles. 11Ex post 11 re~ults, in both their 
. 

graphic a.rui m:unei:·ica.J. form,. were reasonable s.JJ.d acceptable. In ordi:~r t,o 

make the "ex an.·t;e11 :forecasts, the exogenous variables were projected firs.t 
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:a.ACRE 
':aA.NE 
11AN'F 
B.ANW 
BASP 
BA.SW· 
BCNE 
:SCNP 
BCNW 
BCSF 
BCSW 
BDEM 
BX 
BJi'E 
l3JJ'O 
BPR 
J3PBBE 
BPfiliP 
BJ?EHW 
BPBSP 
.BPRSW 
:me 
BS == 
BTif.E 
BYNP 
BYNW 
:aYSP 
BYSW 
Cl.ACRE 
C'NA.tC 
CN.ANE 
CNANP 
CNASE 
CNASW 
CMCLC 
CNCNE 
CN'CNP 
CNCSE 

"\ CNCo'W 
C.NDl!~M 
ex 
CNPE 
CNFO 
CNPR 
CNP LC 
Cii'PNE 
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Barley ac:r.elii planted~ l,000 acres~ u.s. 
:Sarley s.c:res plaotad~ lll>Ooo· acres, Northeastern regi.ml 
Ba1~1ey acres p.laute d, 1, 000 ac :i•t:ia ~ ?ITorlhern. PJ.ains regio:n 
Bu·J.e.y acres pla.n.ted~ 1,000 a,cres ~ Northwestern region 
Ba:r1ey acJ:ei? planted it l. ~000 acrel\l 11 Sotithern Pldns region 
Barley acres planted~ l ~ooo acrea It. Spu:thwest;ern. region 
Barley p:rodui~tion costs in No:rtheaste:t'l'l. region, $/acre 
B.f!l.r.ley p:t•oduction coflts .in Nc,rthem Plains :.reg1.on, $/aere 
Barl.e~· prod:uctiiJn costs i1~. Northweste1"I1 ;region.I> $/a.er~ 
:Ba:r.l.ey i1rod.uct:lcm costs in Southern. Plains region:. $/acre 
:Barley prod1ict!oIJ. r.:osta ir..11 Soutb.,.,..r·ei:lte:i,-n region,. $/ac:r.e 
1:rotal barley dema..nd" 1 11 000 'busl1.e:l.a . · 
Barley deman!l. for :exports:, l, 000 bushels 
:Sarle;~t demand for U.ve·atock :f.eedt 1~.000 ln11shelm~ U .• s. 
Barley demand fo:r• 1:ood; i,OOO bushels~ U~S. 
1:rote.1 barley prod.u.c·t iov. ~ 1~000 b·uab.eb 
.Barley produ.cti-on in. Northe1u:'l'·tern reHa;ion, 1,.000 busheJ.a 
Barley :production in No:1."tl1ern Plair~s region, 1~000 1:nm.hels 
Barley producrt ion in liortJt1w·eatern. region" 1, 000 b'!,Whi\';lS 
Barley :i;;rod.ootion iri. Sou~thern Plains regiont l,OOO bushels. 
Ba:r1ey p:.rodu1:;:-tion in f~outh~·e1:rte1'1l P:Laina regiOlh .1 ~000 buab.els 
Barley ending stock~ lr;OOO bu.ishelis~ U.S. 
:BP:Ft + BK · 

-l 
Barley yield.a in ?.Jortheastern region~ busb:elsia.c:re 
Barley yiel·is in .No:rthe:rn Plains l'egion, '!;rn.shels /acre .· 
Barley yields i:n Norlhwea·t;ern region,. 1ru.shela/ar;.n~ 
Barley yields in Southern Plains region~ busb.els /acre 
Bs.rley yields in Southwestern. region:, 1nwhela/acre 
Co:r':!l acreage :planted :Ln u.,s. , l ,000 acres 
Co:t'l'l acreage planted i~:t 1..al!:e and Cornm·Belt region, 1 ~000 ac;res 
Corn acreage pla.r~.tecl in Northea.?:1tern :region., l,000. acres 
Corn acreage ple:nted. in Northern Plains region 11o l ~ 000 sc1~es 
Co:1:n ac:i:-ea.J!')-e planted. in Soutb.ea.ate·rn region, 1,000. B•Cl"eS 

Corp. ar..ireage. pl~.i::rt.ed. in Sou:th:weatern regi.cn, l ,000 acres 
Cc.lr:n p:r.odtll.Ctio:r. cosi.;s in Lalte an.ii Corn-Belt regio:o ~ $/acre 
Corn product;1on cos·t;s: :!.n I:-rortheaste:r,n region:i; $/acr'f.t 
Corn prodw!tion coat.a in lJ'orthern Plai.ns region.~ $/acre 
Corn production cosi;s: j.n Southeastern reg:f"on., $/acre 
Cor:o. production costs .in Sou1;;hwe1rtern :::·egion1' $/acre 
:rotal corn dem8lldi; U.S.~ 1~000 bushels . 
Co~ demand .for exports, :l 11 000 ·i:nmhela 
Corn de!m;!.nd. fo1~ li."1testoc!k feed, l,.000 b'llSllels 
Corn de:Jr.a:nd. for f'ood, l, 000 b"C.Sbr:::ls 
Total corn produc·.tion, U.S."' .1llooci b'!..wbele 
Corn production in Lak:e and Corn-BeJ:t reg::ton~ 1~000 buahels 
Corn prod.uction in J.iio:rtheaste:rn region.~ 1,000 'buBhe:l,i;i · 
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ll}. SF.IX "" =J.00951+ + 432li.3~s:BPRD 

16. 

17. 

1·8. 

(~~~~83i+) ( 26) 

SBK ~ ·~2826L l + 
(-2. 

PSB 

SB:D ··~ 

19. SBDEM '"' SBD + sr1x 
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<\" , 0 3ftt<f8P 
(L221) 

93*Ii!AU + 
( 2. 931) 

2Jp9~ 

(5,. 
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Table A-3. PES-™°D~: Corn Eg.~tions •. 

1. CNA..l'iE ~ -795.983 + 8688.33*PC1/CNCNE + .908959*CNANE l 
(3.196} (2.321) (10.47). -

4 +251.22l*LT 
(2.836) 

" 
2. CNALC = 1793.63 + 181588*PC2/CNCLC + .347488*CNALC 1 

(.5146} (2.245) (l.72) -

+575l~.47*LT 
(2.684) 

3. CN.ANP = 4243.76 + 706.01l*PCl -l907.6*CNCNP/PAC 
(1.538) (lel97) (-.5379) 

+.6l*CNANP 
( 3 .. 143) -l. 

4. ON.ASE= 1311+.45 + 450l6.4~PCl/CN'CSE + .66*CNABE l. 
( 2. 46 3) ( 2. 06 3) . ( 6 .117) -

5. CN.ASW = -6L2427 + 174.33l~PCl/PWl ~l.04*CNCSW/T 
(~~.8452) (2.087) (-.1399) 

+c825834*CNCSW l 
(9. 335) ~ 

6. CNYNE = 30.76 + 6.2515*LT 
(4.855} (3.021) 

7. CNYLC = 35.8 + l8.92~LT 
(6.312} (9~541) 

8. CNYNP = 16.7 + 15.86*IJ.C 
(1.116) (6. 724) 

9~ CNYSE = 4.09 + 10.5*LT 
. (l.645} (6.993) 

10 •. CNYSW m 15~94 + 14.79*!.lr 
{2.33) (5.567) 

ll. CNPl~E = CNANE*ClllYNE 
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Table ,A,-3 con' t. 

12 .. CNPLC = CNALC*CNYLC 

13. CNPNP = ~!ANP*OONP 

14 .. CNPSE = CNASE*C!nSE 

l.5. CNPSW = CNASW*~f!SW 

16. Ci."'iPR = c~~"E + mn:>1c + c~IJ?NP + CNPSE + cJ'li?sw 
. - . 

18. CNX = -621520 "? ~ 398684*CN.PP.J) 
(-5.788) (9.356) 

20w cm: = 1414150 + .2.2465*C!q?RD =572607*PC 
(7.055) (ll.47) (li .• 252) 

21. CNFO G l 78412 ··17858~ 7\tPC + 67. l233~PCPCE 
(21~23) (-3.536) (20.89} ' 

22.. CNFE .:: -5504160 -518069*PC + 383507.*PBB 
(-5.403) (2.834) (3.951) 

+109.98*:NAU 
{1~079) 

• 

'• 

-..... 

.. ' 
) 
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Table A-4. PESTMODJJ:L; 'Wllea.t Equations. -----*'atllll: o:A;o4AJ;$ CZ i1' ..... tlllU 

L. WACP = 7088.98 + 1204n2l*PWl -273.967*WCCP/T 
(2~l.68) ( ~929) (-.2713) 

+.655l*WACP · 
( 3.101) -:.t 

2. WASP= 2079.8 + 164.l0.6*PW1./WCS:P = .7012*WASP_1 
(1.564) (.3712) (4.02} 

3. WANP = 2001. 99 + 9211. 85*PW1/WCNP + •. 62*W~4.NP J 
(2.l}4l) (l.211+) (3.068) - .. 

4. W.ASW = 882.944 + l48.905*PW1 =46.6318*WCSW/T 
{1.972) (. 7982) {-.8876) 

+~73*WASW J 
(3.896) -. 

5$ WYCP = 5.53 + 7.3*LT 
(2.635) (8.909) 

6. WYSP = ~3098 + 7.44342*LT 
( .1309) (8.058) 

7. ~NP r=: i2. 7126 + 5*2393B~:ur 
( T.889) ca. 332} 

8. WYSW = li.0498 + 7 .. 64t•tT 
(6.654) ( 'i ~641) 

9 . ·WPCP l!ill WACP~CP .. 
10. WPSP = WASP*WYSP 

" 

11~ WP.NP i.; Wli.NP~"YNP 

12. WPSW == WASW~SW 

13. WPR = WPCP + WPSP + WPNP + WPSW 

14. WX ~ 269341 + .61403.l*WPRD 
(-l.147) (60173) 



Table A-4 con it. __ """""'".__.__.......~, 
15 • WK ;:; 28595. 4 + ¢ 0020742*WPR'D 

(5.716) (.1935) 
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18. WFO =465607' -2589~~PW + 43968*PC + 21.~82J..5*PCPCE 
(53.19) (-1.253) (1#928) (21 .• 553) . . 

19. WFE = -272'T99 -135689*PW + 192291 *PC + 7. 40~NAU 
(-1.052) (-l.253) (2.308) (l.351) 

20. WDEM ::=' WFO + WF'.E + WX 

'" 
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Table A-5. PEST.MODEL~ Grain Sorghum Eque,t:i.on.s. 
_,,...........,.....__.__._,.......,.......,~-~~--------

1. GSANP = 6316.52 + 9Tl.l*PG-Sl/PBl -83l.344*GSC~'F/T 
( .699'T) (.5502) (..;J..651) 

.,, + • .l3*GSJ1J,J'P -l 

( .52l+8) 

2. GS.ASP w 3J.51~.0l + 8130.27 111'PGSl/GSCSP + .446~~00ASP 1 
( ~ 27~' ( ~ 1 ?9)' '2· ~66) -'•·LI .ii;.l.f.;) \~.•~" " 

3. GBh5W = -11. 7l+ + 228.682*PGS1/PCl -·· 352*CSCSW 
(-.0466) (.3465). ( .79) 
+, 8829'*GSASW 

-J .. (8.768) 

4. G.SYNP = 12. O~.l~ + ll1 .• l~t1r..T 
(.3641) ("7.039) 

5. fiBYSP : 4., 70638 + ll.63*LT 
(l..253) (9.98) 

6. O.SYSW = 32.8967 + ll.83*LT 
(llf.49) (ll+. 49) 

7. GSP!iP = GSA1JTP*GSY1\J:P 

8. GSP.SP = GSASP *CIBYSP 

9. GSPSW = G.'?ASW*GSYSW 

10. GSPR : C'iBl?HP + C'SPSP + GSSW 

11. G.SX = -9951 + • 39l*GBPRD 
(~·. 3639) (5· .• r48J 

12. f'..SK = 425143 + .225*GSPRD 
(l.208). (!-t. l 75} 



13. 

14. 

GfJFli! ~ -.579811.0 
(-6.,902} 

67 
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1l'a.ble A-6. PES'I:M01I!!iI1~ Bs,:eley Equations~ 
-~4Wl~, ....... -..,,z<.r.o~~ ··-~-"'~"""OO!C:;~l-t:m"'"'~~""'"''"'''"'"""lOW"~..,.,.,,._~~.,,,-., 

L BA.'flf.E ~,;; -63.83~~3 + 1l~9.558*PBl/POl A•L6l529*BCNE 
(-1.326) (2069} (-3.713) 

·!- • 5552~~BA~TE J 
( I:: 8'"'' = -,,; • (;:I 

2. BJ\JlP .. , 156T.6"f + ln56,.17*PB1/J3CN1? + .6~~5879{+',BAffP l 
(1.291) ·(.4646 . (4.209) -

3. BASP ~~ 1~()9.05 -+ J.49.125*P:Hl/PGS1 -9"83~;BCSf 
(.5556) (.09368) (1. T61) 

4. Bil.SW= ~·2~~L83 + :u21:.4.c6·W:p131/BC8W + ,8986li. 

6,, :SYNE 

BYl\TP 

8. BYSP 

(·~L 517) {2. 722) (l3oH3) 

= Jh52.23 + 9390096·~tiPlU/J:WNW + .544'*:S.A1iW 
(. 3369) (;.L. '1'09) ( 4 J+6l} -~·l 

~· 29.1 + 5.5*LT 
(T)+l9} (3.588) 

~ ~3ey9 +. 6~!1*I}J: 
( 4. 4 76) ( 5 0 042 ) 

10. BY:J:i1'f ~ 23,,0 + 3o9'~1ll1 
(8.559) (5. ·rai+J 

11. BPrrn:: ::::: BANE*BYN:B: 

12. BPNP , ..... BJl.NP·:%BYllTP 

l":l .:J• BPSP = Bl\i)P*BYSP 

14. BPSW ~ BASW~~'.BYSW 



l6. 

17. 

18. 

20. 
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BPR = BPNE~ + BPN}l + BPSP + EPSW + BPNW 

BS :ll<: BPR + BK _ 
=>,.L 

BX = 15259. 5 =4 506~ 2l w·J:B + .196l62~BPRD 
L4715) <·~.3535) (L641,t) 

EK,... 43636.1 ·-~~9507.,7*PIJ 1· ::L,,032*BPB:O 
(1.61.li) (-3. 37'0 (10.98} 

21. BF'E :l!J 25890,9 =5551.0.2'~PB + 26i:35.l2'*MPI 

22. 

( .6623) (-5.279) {5,.501) 

BFO = 9519 7. 9 ~1202" 1.4 i*BP + 
(51.50) <·-2.-143) 

12 ~ 8946'~PC~CE 
(15~0) 

• 
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Table A-7. PESTMODEL: Oats Equation. 

1. O.ANE = 1.63435 + 1524.75*P01/0CNE + .941369*0ANE l 
( .03764) ( .8685) . (17.66) -

o1 2. OALC = -377.258 +18263~6*POl/OCLC + .929736*0ALC l 
(-. 7797) (l. 596) . (24. 73) • -

. 3. OANP = 8ll. 263 + 9857. 29*P01/0CNP + • 779783*0.ANP -l 
(1.989) (1.85) . (7.284) 

4. OYNE = 32.6 + 4.5*LT 
(12.65 (4.368) 

5. OYLC = 33.2 + 6.3*LT 
(14.41) (4.267) 

6. OYNP = 17.3 + 6.3*LT 
(4.387) {3.525) 

7. OPNE = O.ANE*OYNE 

8. OPLC = OALC*OYLC 

9. OPNP = OANP*OYNP 

10. OPR = OPNE + OPLC + OPNP 

11. OK = 120516 + .652*0PRD 
( 3. ~28) (8.448) 

12. OS = OPR + OK_1 

13. PO= (lll5638 + 67299.81*PW + 7109.2*MPI + 16.255*PCPCE -33026*T -OS)/155981.7 

14. OFE = 946663 -116792*PO + 59419.l*PW 
(2.058) (""'.1.031) (l. 367) 

+7109. 2*.MPI "'."33026*T 
(1.46) (-4.837) 

15. OFO = i68975 ""."39189. 7*PO + 7880. 7l*PW 
>"- (23.42) (-1.281J (l.15) 

+16.255*PCPCE -1344.59*T 
(. 712) . (-2.285) 

16. ODEM = OFE + OFO . 
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Table A-8. PESTMODEL: Cotton Equations. 

1. CTASW = 326. 513 + 2054.87*PCT1/CTCSW + • 59123*CTASW l 
(1.531) (.744) (2.77) -

2. CTASP = 1910.67 + 820.15*PCT1/CTCSP + .6422*CTASP l 
(2. 443) (. 03886) ( 6. 291) -

3. CTASE = 150.44 + 53.5114*PCT1/PSB1 -1.90649*CTCSE 
(.1688) (1.756) (-.4142) 

+.6663*CTASE l 
(6. 534) -

4. CTADL = 894.28 + 49.99*PCT1/PSB1 -6.5053*CTCDL 
(.9172) (.885) (-.3256) 

+.2523*CTADL l 
(3.714) - . 

5. CTPSW = CTASW*CTYSW 

6. CTPSP = CTASP*CTYSP 

7. CTPSE = CTASE*CTYSE 

8. CTPDL = CTADL*CTYDL 

9. CTPR = CTPSW + CTPSP + CTPSE + CTPD: 

10. CTX = 3783. 05 + • Ol402*CTPR + . 0489l*WCIM 
(. 7732) ( . 6226) . ( • 509) 

11. CTK = 14488.1 -.64132*CTX 

12. CTS = CTPR + CTK_1 

13. PCT= (12864 + 597.177*PCCC/PCF.ri + CTX -CTS)/54.2253 

14. CTD = 12864 -54.2253*PCT + 597.177*PCCC/PCTu.1' 
(19.03) (-4.548) (5.187) 

15. CTDEM = CTD + CTX 

··--~- -~~ 
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PSB - pr:tcif,\ of 

Soy'kH~&J:I acre:s ( BB,;U:,c; ~ 
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(WACP\ll 
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GSX 
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6) Oats: 

OFE - demand for feed, 1,000 bushels, DRI 

OFO - demand for food, 1,000 bushels, DRI 

OK - ending stock 

Acres planted (O.ANE, ••• etc.) - 1,000 acres, DRI and Agricultural Statistics 

Production (OPNE, ••• etc.) - 1,000 bushels, DRI and Agricultural Statistics 

7) Cotton: 

CTD - cotton demand, 1,000 bales ( 500 lbs.), DRI and Agricultural Statistics 

CTX - cotton export, 1,000 bales (500 lbs.), DRI and Agricultural Statistics 

CTK - cotton ending stock, 1,000 bales, DRI and Agricultural Statistics 

PCT - price of cotton at farm level, </./lb., Agricultural Statistics 

PCCC - per capita consumption of cott~n, lbs./person, Agricultural Statistics 

PCCR, PCCNC - per capita consumption of rayon and non-cellulose fibers, 
lbs./person, Agricultural Statistics 

PCRN = PCCR + PCCNC 

WCIM - world cotton imports by major importing nations, 480 lbs. /bale, 
1,000 bales, Agricultural Statistics 

Acres planted ( CTASW, • • • etc.) - 1,000 acres, Agricultural Statistics 

Production ( CTPSW, ••• etc~) - 1,000 bales, Agricultural Statistics 

8) Data sources for production costs: 

1. 1974-75: All crops, all regions 

2. 1960-61 

Costs of Producting Food Grains, Feed Grains 2 Oilseeds, 
and Cotton. 1974-1976. USDA, ERS, .AER-338. 

1966-71: Farm Cost Situation. USDA. No. 39-42 • 

a) Corn - East-Central Illinois Data for Corn Belt 

b) Soybeans - East-Central Illinois Data for Corn Belt 

c) Cotton - Yazoo-Mississippi Delta for Delta 

d) Wheat - South Central Kansas for Northern Plains 

e) Sorghum - South Central Kansas for Northern Plains 

3. 1976-78: All crops, all regions 
Costs of Producing Selected Crops in the U.S. - 1976, 

1977, and Projections for 1978. USDA, ESCS 
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4. 1957-58: Cotton and soybeans - Delta region 
Crop Production Practices a.lid Costs by Size of Farm. 
Delta Area, Mississippi 1957-78. .AER No. 21, USDA, 
FED-ERS, Nof. 1962. 

5. 1950-54: Field Crop Costs and Returns, 1948-1954. R. H. Wilcox and 

6. 1957: 

7. 1961, 
1970: 

R. A. Hinton. University of Illinois, Agricultural Experiment 
Station Bulletin 609. 

Sorghum. Oklahoma State. Oklahoma Agricultural Experiment 
Station Bulletin B-525, 1959 - Southern Plains. 

Barl~y - Northern Plains. North Dakota State University 
and Agricultural Experiment Station. Bulletin 456. 
Costs and Returns in North Dakota. 

* Using these cost data, interpolation between the years were made by using 
the Price Index (1967=100) Paid by Farmers for all Commodities Bougb.t 
to Use In Production (PAC); this type of data is named as cost "A". 

* Using the cost data of AER-338 and Congressional Report (Costs of Producing 
Selected Crops in the United States - 1976-1977 2 USDA-ESCS), extrapolation 
was made back to 1950 using the PAC. This is named as cost "B". In the 
current report, only cost "A" was utilized. 

• 

... 

• 
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