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CHAPTER I 

INTRODUCTION 

During the period 1925•29, Oklahoma cash income from cotton lint 

averaged 122 million dollars annually. This was approximately 59 per

cent of the cash receipts from crops and almost 40 percent of the total 

cash farm receipts. Si.nee this perfod.y cotton has been movi:ng out of 

Oklahoma. agriculture. In 1957,, the cash income from cotton lint was 

only 22 million dollars,, or 13 percent of the cash receipts from crops 

and five percent of the total cash farm receipts. This is a decrease in 

cash receipts from cotton lint of 100 million dollars, or approximately 

82 percent. 

In Crop Reporting District VII in Southwestern Oklahoma3 cotton 

acreage declined from a high of 1,429$000 acres in 1929 to 351$000 acres 

in 1957. This was a decrease in acreage of over one million acres, Ol'f 

approximately 75 percent.. 

During most of the period frOOl. 1929 through 1957 government. price 

support. and product.ion adjustment programs have been in operation or in 

a stand=by position. In the 29=year periodp acreage control programs have 

been in effect 13 years. The allotment years were 1934, 1935, 1937 

through 1942, 1950 and 1954 through 1957. 

In. addition to these allotment yearsJl there was a plow=up campaign 

in 1933. Cotton option contracts were provided for making payments to 

growers who destroyed part of their 1933 crop. Some type of price support 

program has been in conti~uous operation since 1933. This has been through 

l 



a support. price, loan rat:ei or some type of payment for di.verting cotton 

land to other uses. 

Pu:rpose and.I. Objectives of Study 

The primary purpose of this study is to analyze. and appraise the 

effects of e.conomirc, phys:i.cal., and institutional factors upon cotto11 

a.cr®ag;e in Southwestern Oklahoma. Southwes t:e:rn Oklahoma is defined to 

iniclwd\e the following e.i.ght counties~ Cadd.OJy Comanche» Cottony Gree.rJ 

RarmonJJ Jacksi:mJ Kiowa and Tillman. 

Specific objec;tives to be investigated inc.lude ~ 

1. The aprrai.sal of the general physical and economic character= 

is tics of the. area and changes that have. occurred since 1929. 

2, The de.ve.lopment OJf 1;:c::.onomic and statistical :relationships of 

for: 

A. The total ~~9 yea.:r pe1dod Olf the study 

1B, The. allotment. ye:ar.s 

C, The nori. 0 aU.ro1tm1cJ.nt yeiars. 

3. The evaluation (Jf the edfffects rdf go,11re:rnm,ental reontir:0Jl progicams 

upon cotton acreage in S0uthwestei1m Oklahmna through: 

A. Acreage alfotiniE>.nts 

B. Cha.nges in re.lative prices. 

In an analysi.:s of cl:umg;es that have occu:r::i:·ecl i.n. c.01tton ,!:tc.:rc·ei,age since 

1929, it will be nece.ssary to use various estimating p:rocedures. Om\e; 

t.eclmique c.otnlll.only used is that of e:stimati.:ng stait:i..st.ical r,slati.oniships 

such as supply elasticities to determine how cotton produc:ers :respond to 

2 
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change.s in vari.ous facfwrs. P:dc.e elasti.cit:y e.st:imate.s for diffet"ent 

i.n.stitutional a:rrrangements might provide some basis for eva.luating the 

effects of government pr@gr.ams on cotton acre.age. 

Most previous studies of price e lastkities of supply suggest that 

cotton producers reBpond very little to changes in price in planning their 

the elast:id.ty of acreage with re.spect to last year Os deflated prkeJ 

while. signifka.ntly greater than zero» was ©f the: order of only Oo2o 1 

Ne:d.ovie obtained. similar :reinl\lts considering the period 1910 to 19.3.3. 2 

under the suppcn:t programs. Jr,n 1948 JJ about 36 per.cent of the. cotton 

low Y Heady found that.~ on the :i.ndivi.dua 1 farm$ substituU01rn among ic:rops 

is relativtSly easy. 3 This m~ans that on typical farms small «::hange:s in 

that are profitable. 

1Robert M. Walsh, '8Re.:s11,1o)nsie to Price.· in the P:roductioio. of Cott.10l!Q1. and 
C0Jttoinse1Ml/' Jom::r!.8..,1,2£ F~Jr;!!l ~cong,@J,~J Vol. 26., (May, 1944) 9 pp. 359··72. 

2 . 
Marc Nedovefl I,hJll ~Mmic:s of .§J!P.RJ.Y.9 (Balti1wore, 19,58), p. 201. 

3E. o, Heady J ouThe Su.pp ly of U. S, Farm PrlQlduc tl3 Under Conditim.11s 
Full Employment/0 filJJ.fil'.,!.C~~ Econo%!£ ,Revlrft1!» Vol. 45y (Mayy 1955) p. 230. 



Most (Q)f the elasticity est:in1ate.t1, have been. based on large economic 

areas or the entire cotton belt, This is the f it·st: study undertaken in 

Oklahoma to estimate supply elasticities and attempt to measure the 

~£fee.ts of government programs on cotton acreage in a specific a:reao 

Somewhat similar studies are cu:r:rently underway in Mississippi and 

Arkansas, 

In t:he. development: of econio11Jmic and stat:isti.cal relationships fo)r 

Area VU; it will be 1:1'.e.cessary t.o examirne th1;; physical characteristics, 

changes in the cropping sys'!:em in th€, area» and the types of governmental 

pit·ograms which have be/ff!'.ll in operatio1no On the basis of these character= 

istics,, changes, and pr,ogramsJ eclQJnomic :rela.t:tonships willL be devefopie:d to 

show how p:roduce1C's adjust c,ott<Oln acir:·eage to changes bt vari<Olus factors. 

Data will be obtained t© :represent e.ach measuir.abh factor in the 

economic model for use, in a i;,it:atist:ical m,01dei.l of acreage response. "I'he 

statistical mcidei.l ·will ut:i.lizl\:l the meithod of lieast s,qiuare.:s o Acre.agis'l 

respollruse will be estimate& for th<e. tot.al pe:dod.~ allotment years a!rlld i.ion= 

allotment years. 

Cotton acreage in Area VU» the absenrce (OJf govern.ilJIJfl',nta l programs~ 

w:Ul be e.sUmatedl for alt(l>,lt:ll'l!.ativ([i!, p,tice co;:iditi(\)l:1!S f:reom thesi\:l statistic.al 

~.(q\uatfons, o The evaluat;Lon of the ed:fect of gl\Jlvernmental control p:ro1grams 

will be based on these at'.:it'eage eliJtimateis and on the price elasticities 

of acreage response indicated in the equat.1oi1ms o 



Probably the px'ini:t:tpa.1 li.mitation of this studly is the fact that the 

analysis is basce.d on time e.erie.s dlata. '.lrhi:s mea.1.1.:s t:ha.t the data are 

averaged. acit'oss diffe.:rerrr.t. physlcal and economic 1Ee.sourc.e situations. 

Theres aria also Hmitatiou!:i stemming from ina<tll@quacy of data. For 

si:;ts of many diff@r.il'i.rnt 'iJilJWtlities and staple lengths an«ll a particular 

grade a111ru :staple l~.ngth can at best 01,d.y rqprp:rn:i:itimat~ the gene.ral lev\Sll 

bles affecting the 

analysis. 

ly 
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CHAPTER II 

CHARACTERISTICS OF AREA 

The area under.r consideration is located in Southwestern Oklahoma and 

is shown as the shaded a:rea :tn Figure 1. Crop Reporting District VII con-

of which was in farmlaitl!.d i.n 1954. 

a sub=humid :rainfall zone and ranges in topography from level to steeply 

rolling. Soil types range from sandy to fine textureJd clays. The va:da .. 

tion in topography and soil type probably accounts for much of the dif= 
.. 

ac.t:'es since 194,0. While the land in farms has varied frOO'I a high of 

tfon of lairud in farms has :re.maine.d relatively CIOl!Uttant at slightly mo:re 

than 90 percent of the land area. {Table l). 

change in classificati~n of use by the Bureau of the C~nsus. In some 
.. 

r.ensus years~ the pasture la~d included only plowabl~ pasture» while in 
'I 
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ielassifiieation, it appeared that land in pasture was.increasing.du:r.:limg the 
. ' 

peri.od. The ll!llw in total pa1t.ure land of 472.vOOO ac:res in 1940 in.r.lude.d 

in classif:ic:ation was responsible for much of the declill11.e from 19:35. '.r(Mtal 

pasture land incltuiing woodland pasture reached a high for the period of 

1,,768,944 acres 1n 1954. Tot.al c:r(Q)pland reached a peak of 2»464.,634 acres 

in 1930 and declined t© 2;i 149 1 916 acres in 1954 Crable I). 

Ye.~pt 

1930 

1935 

1940 

1945 

1950 

1954 

lANI)J AREA.v LAND m FARMS» PROPORTION OF LAND AREA m FARMS; 
NUMBER OF FARMS, CROPlAND AW PASTURE IANDl» OKLAHOMA 

AREA VII, 1930•1954 

Land Land in Proportion Number Crop= Pasture-
Area Farms in Farms of Farms land land 

(Acres} (A<C1.te~} = .. (Percem.tl u~(I). > (Acre.rs) (Amsl 

4,Al4;080 3,,993.11156 90.4 . 24 .o.32'i 2,,464»634 
' 

1»350.9374 

4i&01»920 4,,095/~48 9:3.0 2!»224 2,9454»897 1,,441.9578 

4, :313-.$ 760 4;iOlLB ,915:3 91.8 11 p693 2.9235,007 412.oOOl 

4/)373J)760 4;i084»521 93.3 15»234 2p371, 106 l,9667pllO 

4p.37)p760 ,3.9974;i526 90.8 Urp07.3 2p383.9699 l.9562»279 

49373»760 3,951»5.39 90.3. U.99,39 2»149,916 l.11768»944 

a .. 
This does mi.Olt 1111\@ lude woodland pastu:re • 

Source: .Yn;i ted § ta tll_ ~~ ~ m kjl\ lJ;.u~, u. s. De~artment of C!Olm0 

me:rce. Bureau of the Census, 1930~1954. 

Number and S:f..z~ of Fams 

a 

The number 0if farms i.n Area VII rieached a peak. o~ 24 9 .327 inm 19.30 &!:lid 

steadily de©reased to a low Olf 11»939 ilt'll. 1954. This was a decrease of 51 

perrcent in the number Olf- :farms sinc.e 1930 (Table I). 
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cU.ne in 1tu1mber (OJf fa.rms 3 th,~ size of far.ms has be.en increasing (Ta.bl~ II). 

The averagei size farm in Are.a VU increa.sei.d fri:lm 164 acres in 19.30 to 331 

'JrABJLE II 

NUMBER FARMS BY. SIZE CJLAS:SIF!CATION.9 OlUAHOMA 
AREA VII 1930-1954 

~~---~~=~-=~~~~=r 

~-~--=""---=-~=~=iti=~~-~!~:1?>'11-~~.!r.~=~=~ ....... , .... c~~--0..-= /.~"f/161r~ge 
10~49 50.,,-;9 100~179 180-4,99 500=999 lQQD ' Siz~-- >-

and F.a~m 
-~==Ovie.:r 

Y@a}~ ~:L:::::::lii::C:!~~~i::_:_Tu24 l_:_{N~7~1ss_l 

1935 184 

1950 282 

Sou:rc.e g )UfJ!!H'.€19, St-~$~~1§), P: ... ~~t~ ~ ~l\J::i,;i~~.9 ll». S. Derpartm.e.nt of Com.Q 
merce fe lthlt'®f.l.U (IJf th1~ C~1llliiSlUS ,9 19 30° 195i4 o 



i.n the 100"'179 ac:re classifications have been declining, The decreases 

in the numbe.r of farms in the latter two c.lassifications are l!Jl.uite. 

impo:rtant since these two groups c.omprised over 61 percent of the t.otal 

nu.mbe:r of fa ms in 19 30. 

The variation in the number of farms in the 180 .. 499 acre claHifi.ca~ 

ti©n has not been over a ·ve\ry wide range and n(Q) deHnite trend could be 

E;i8tablished. In the last two classi.ficatfons of 500~999 acres and 1000 

acres and overJ the numbe.:r.:s havf.ll been inc:r@asiJ:i.g quite rapidly s:t1mce 

1930. Although the last tW:Q) classificat:io:ms dc1:l! not cio,ntain a large 

number of fal'.ms J) they do C(())ntain a la:rge percentage of the, tota 1 land 

i.n farms. 

Tenure Arran.gemernts 

Fr(())m 1930 to 1951'+ the total imumbe:r of farm operators dec:reas~d by 

approximately 50 p®.rc.ieint (table U:10. In 1930,, the predominant ten'!lre 

ar:r.angeme.nt was sharecroppiltg. However J rdlu:ri.ng the past twenty=f:ive 

y®at'S the number of tenants de1((;t'eased by alnM:llSt one=ha lf. 

The mllmber OJf fuU~·owne:rs has been de1:::reasing slightly, but the per"' 

centage of full"'OWll'li,e:rs has :r:em.ained :relatively stable. The pe:ricemtages 

(OJ.€: opet'ate>rs are 01mly aJ!liproJd.!:lllate i1m 1950 and 1954 s:i,m.ce th~ f:i..gm:ee:s a.pp],y 

ti:» farms OJpe:rateid. t'athe.r th~u~i num:beit' OJf c»JPl®lt'atr~r»:i::s. Pat·t~,owne:rr:s have befJn 

increasing blillth absoilutiely arnd re,JLatively si.D.ce 19,30. Pu:t~own.e:rs i,ll'l.~ 

creased from lO pe.rcent o):f al JL opera tlQJrs i11 19 30 to 18 percemt in 1945. 

the percentage has inc:reiaselii si,;m(G;ifl 194,5 b1.11t the figures are olrllly appro:ii:ioo.t® 

b®.cause IQlf the change :i.n ce\nsus classi.fic:ati(l)n to. 1950 ,ul!d 1954. Although 

sha:r.l:!l«::riQlpping was predominant in the pa:st,.ffe it; appears that part io,:r :fuU= 



that ge.neral direction. 

ta.ge of m,!U:!.age:rs. 

TAJBLE: III 

N'lJMBER OF :WARM OPERATORS BY OWNERSHIP 3 OKLAHOMA 
AREA VII 1930~1954 

Pa:rt= Tota 

11 

Year O'W'n~.£!..__~-.,-=p·tirnte:r=~-~-Ma~r,~-... -==1'~-n~~:ra tors~= 

1930 

1935 

1940 

1945 

6J455 

6,683 

5»462 

6y008 

5,,001 b 

393 

2i' rra 
2y8~-l;} 

23867 

7'':c!'lb L, 

17 15 J)393 24,317 

79 13,:?qo 2:2).HO 

66 9 ,!.i,30 17»802 

56 329 16,260 

28 5»050 l.J,800 
b 

1950 

19,54 lb.~ 382 
b 3 61sb =fl'·· ,, ~~3 4,, 190 12i:212b 

-- ~-.....,.~uuc;,:~~~~=~ ~~~=~ 

8this could. diff4il:r. f:rom. number oif; far.·imM1 Si!J.vr:e rD)lffi@ ope.:r,at\Ol:r could 
ope.rate more. t.ha.rrn Ol!Ul fi,u:m. 

0T.his figure is the\ ri,1:;1.mb~.:r of fa·.rms 01pi;1r,mtl!ii\d by owl!'.Jl.er:ship rathe.:r 
than the nur.xnbe.:r of :farm ope:ratt::10,rtS. 

S~'.llu.rc(:.I: Y!fl.t~-4 fil'.~~ f'ig'~JJilJ.! .£_:f :!_m_s.1~,ttt1.!~.!~L, U, S, De,par.·tment of 
Commer.:"Cl!lly Bu.re . .1::1u «)If ~:he. C!P.,!W:U!.S, l.9JOm1954, 
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are cottonJ) wheat ami.d g:rabl sorghum. Cotton i.s of greatHt importance on 

the sandier soils and of least importance on the finely textured clays. 

Farmers can and have shifted from one major cash crop to another with a 

minimum reallocation of resources in response to varying economic condi• 

t:tons. HistoricallyJ) co,ttoitA is probably the most impOJrtant crop measured 

in terms of gross income followed by wheat and grain sorghum in that order. 

Fr@m the standpoint of acr~s devoted to each cropJ) wheat is most important 

followed by cotton and grain sorghum in that order. 

Changes that have tak~l!ll place in the acreages of these thii"ee major 

crops are 1:n::-esetllted :i.n Figuife 2 and Table IV. F:r0>m a peak of 1J)~29 »600 

acres in 1929, cott!Oln acreagl!:1\ declined tiC!l :reach a 1ow of 3511 500 acres in 

1957. This was a decrease of approxi.mately 7.5 pierrcent. Comparable de 00 

clines in cottiC!l1m ac:reage have OHC:~.u:rred over the.state as a whole. Since 

almost one=half of the state 0s cotton is grown in this areaJ the serious= 

Il!ess of this decline is apparent to the cotton industry in Oklahoma. Most 

of this decline had occurred by 1941 when gove:r~ment acreage allotment 

programs were in full effect (Table IV). 

The first wheat acreage.a available on a «:it'iunty basis were in 19.35. 

In this year 580.j)OOO a©lries IO)f wheat were :b:i. cultivation in Are.a VIIo Olil!. 

the basis iC!l:f the available data.J) wheat acreage planted was at a low oif 

5.35»000 in 1942 and by 194,9 had c:.limbed t.tll an all 0 time r.eco:r.d of lJ).374.j)OOO 

acres. The. increased wheat: acreage was g:reater than the decrea.se in 

cotton acreage for the same period of time. 

!Grain sorghum acreages were re.ported for the fint time b1. 1939 whelll\ 

,329.9~W6 aci::e.s were in c.u lt:f.va t:u.on. Sorghum ac:rea.ge was at a high of 

431J)800 acres in 1943 and declined to reach a 1«:>w of 171~ooo·acres in 1949. 
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Year 

JL9:28 
1929 
1930 
19.31 
1932 
1933 
1934 
1935 
1936 
1931 
1938 
1939 
1940 
194,1 
194,2 
1943 
1944 
194,5 
1946 
194,7 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 

TABLE 1V 

CO'ETON ALLOTMENT AND ACREAGE IN CUL'IIVA'.lrlON JULY 1 AND 
WHEAT AND GRAIN SORGHUM PLANTED> ACREAGES,, OKlA"' 

HOMA AREA VII 1928~1957 
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Cott\Oln CottOJn in 
Cultivation 

Whlillat Grain Sorghum 
A Uotment 1 

{l.9000 Ac1Les) 

a 904.8 a 
904 .• 8 

782.2 
662.2 
643.3 
655.3 
647,0 
600.22 

4012.4 

478.4 
:3'"(3.1 
366.0 
364.9 

July 1 2 
_J'.], 1000 Ac.:ir.e,u 

l»:316,9 
l 4,::,9 " ,9 ,,:;,, .b 
1/324 .2 
1»076,9 
1»021.8 
1,,2:2:3 .o 

825.0 
193.1 
777.9 
756.8 
558.2 
595U:3 
519.3 
523 .;;;i 
606.1 
5'13.5 
546.o 
400.5 
;)64 0 9 
,386.0 
344. 0 5 
505.2 
"7'63 6 .) ., 0 .. 

764.6 
64,4.5 
4,1LiB, 
446.3 
364.6 
·3i:;·•7 0 
,.} / o J:> 
351,5 

Planted Planted 
Acreage 2 Acr~age 2 

0.&00 J.g.,_]F_e:s...,}...___L __ l""", O=O=L-· _A=c=re=fil-== 

!1.8 na 
1:'lla na 
,rna na 
na. na 
na ima 

na M 

!ma na 
580.0 na 
6~l5 .6 na 
782.6 na 
986.3 na 
550.0 329.2 
623.5 3s6.o 
656.0 34,:;, 6 ~~ () ,J 

535.0 366.4, 
589.0 431.8 
820.0 411.1 

1}084,.0 324.4 
l.9230 .o 319,l 
1$}258.0 191.3 
1»331.0 212.4 
1» 374 .• O 171,0 
1,011.2.0 264.4 
1»0:IH,O 24:L6 
l,9093.0 178.4, 
1»256.o 191. 7 

909.0 230.8 
859.0J .o 
865.0 0 .5 
802.0 219.0 

8Based on pe:r.~e:n:at:age l!,"!lllat:lonsh:ip be:t'il®.~n A:r.,fHi VII a1rul!. State data, 

binc lLudes ac:r.P.>.age in ac.re~ge resiarve. p:r1:1g:r.am. 

na,.,,1 , 1 bl 
i~©Jt av a 1. a -~. 

Sou:rcceg 1 OklaJ:i.~,ma State Agdcultu:ral StabilizatiQJ;m and C©Jm1s~i:tvaU01ta re!Ci0:r.dls. 

:2 
Ok Lahoma Ct'op, R!:\po1:tiing S:e.1,e·vk.e. 
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Competitive Positicn'.ll :of Cotton 

From 1943 thr@ugh 1949 there was a conside.:rable \shift from cotton 

p:r,oduction to wheat in th!!l a:r.ea.. There are several ~~sic: reasons for this o 

Probably the most important :reason waiSl the inc.1°ease in the price of wheato 

During this perfad the p1d.ce received for wheat a.ve:rageid about 15 cents 

per bushel more than the averagie pri.c:e in the Uve.,.,year period immediate= 

ly prec:eeding 1943. 

Tech@ical c:hange.s were also occurring i1m thi$l pie::riod whfoh de<crei,ui@d 

the competitive position of ©ott«:mo Whe.at a.nd g:raiim soi:rghums were better 

adapted t<QI me©hanizatio>n than 1(:'1lltton and thus w@re i1m a better ©ompetitive 

position. This may be pa:ttly e:ll:plLailraed by the fa1Ct that both wheat and 

g:rain sorghum were la.bcor ... e:ir..te1r11sive crops :i.n this pe:riod while cotton was 

a labor~intensive criQlp. 'there were many ope:rat:ioi'l\s wh:itieh had to be pe·:r"" 

formed on coitton, su~.h as t:hinning» cultivating and hoei.ng th21t required 

manual labor. Also most of the IC©tton at that time was harvested by hand 

which :required c:onsidlera.hle labtn:. Manual labor re.quiremernllts we:re; c:o1!llsider= 

ably less for wheat and!. s;:rain sorghum produir;t;i.on. 

The compa:ri.soill\ oif mQJ11thly or seas'1llnal labor r:ei(()luirements for cottlQlnJ 

wheat and g;:rain · sorghum pr@dur1;:tion i:s probably of g:reat(f!,l:rc implilJ:rtance t@ 

the farmer than is tlQltal labc:r ir.'eltq[ui:reme,nts. Sea:sona l r@igi11.d:rements may 

iirndireat® poilil)U of grie:late~rt c1Q;mpetit.Jton bet:oo@en the 11;::rcoipi:i U'ig1urrei :n. The 

greatest potential labor ci0n:fli<Ctt .occurs d.ur:i.1!ilg the mont:h of Jili.ll'M~, whem 

CIQ)tton must be chopped and cult:i.vatedlJJ whe.a.t t.lQ)mbi1ru,,d,,1 andl grain sorghum 

plantecL The least pot.e.nti.al ir::icnmflicct orc::curs dlu:r.ing t:he mont.h of lD)e,~iembe:r 

when usually only the :l..a.st: part of the c.ott!Oln ha:tvest.ing <0>piei.rat:i.ori :t@lmai.11\S. 
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On an individual crop basis, the. g:r.eate&,t fabor· l°f«;l,VJli:rement f,or Cl(ltto,l 

occurs :in the months of. Ji.111.e., Octoloe.:r andl Mrl))·\ll®mber. The g:reateist labor 

reqi;ui.rement !Xlonths for whi!;!.at are. June.~ July 1 Au:s;ust a.nd September. Labo:r. 

:r.equir"1lments f QJr sorghum axe highest in Fe,b:rua:ry anrdl June. 

· Based on the compE!ltiti.ori. between thei ccl·rcJJJP)S in June.Ji crOJtt.on would 

:require 7.2 hours of labol:r per ac:reJJ whi111at 0.98 hour.s pei.r acre,, and 

grain sorghum 0.87 hout'S per ac:ril'J. If a hired 100 hours 

sorghum. l'hi.s assumes th.at the farm opeirat©lf.' act a.s manag!S\r only and pro

vides no la bo:r.. For the.SIi?), acl::eagis.\s » the total y@a:r ly la.bo:r :re<gJu irem:nents 

grain siorghurms. 

Ordl.i.nar:i.J .. y » the fa:rr.'m O'flJiii\'JCato·ir: WrQJuld p:r(a1v:!.dl~ some labot·. Assum:!.tig 

that the fa:r.m opElrator is t(O suppll.y all t:.:r.air.tr,;il:!(;'mdr:bring labrQi)r and1 hire 

the :remaining labi0r nee,diMil..i labor c(om.petition be.twe.ein the thris:e ,Q;JrlC\J:[J'ii\ 

would be g:re.atest i.n JIJ.Jlnei, Wo:!!';o each 100 hrr:n2i1:s iCil:f Qp~ra.tor Os bbor a·,,1,.~il

a.ble in June or othe:rc peak months f,cn:· t:ract,~li'""d:ri:viiig, 75 a.re.:r,!'H3 of 

14,9 acres 01f wheat and U.3 .ac:t·es of gra:tn :sot·ghmn cra,uld be prordluc.€,zj],. 

fcor coU.onJ 407 lWIJ\U fot· '!iiYht~.at and l(36 h(O,r\l\:rii:i 

the farm «))P®:rr:ator would need t,lJ! hir!El 1,9877 hQ1u:r:s 

hours fo:r wheat and 49 hin1u:rs :for grain sc:iqi;hum, 

labor for cotton, 63 

Custom harvesting and. hauling is an ,!u·:c@;pt®.dl priivctic!fz for wheat and 

grain SlCllrghum in Southwraistl';:l:l'.:'l!m Oklahoim.a. Iu tthe. pt'(1£'1Wfous compmta tioil."t.9 

labor comp~titio11 Ls t,r.ms:td<slt·e.d ,only up to hat've.st t:bll!.e fo:r wheat :a.nd 



itfon 

i«:m:.a 1 la.bo:r. In 

4william F. Lag;rcmlle, ~?~O>!JJ. ~JLQ!W!._~ .1,"\'.l\ 1[9,;!d!,~bi'IY~_:611\:~irn Oklah.£!!.lla.J 
Ok1ahoma Agricultural E:i.i'.JP®.it.:lment St£;Jtim:1l Bullet.:b.11 N©l. B<350 (June» 1950) » 
pp. 5 and 25=27. 



CHAPTER III 

lGJOVER.NiMENT PROGRAMS FOR CO'I'!ON 

The series of events t1¥hich furnished the main pressure for price~ 

support legislation an.d the. S!trong accent on price supports in the whole 

system of a.griculture poHcy are: the sharp agricultural price de.clines 

in the early 1920 vs, the 1snli'bs@lquent gradual deir. line in ag:riculL tural 

tor of the economy was in a.111 alm(C':):st continuous depressed conditiQ>n from 

1920 through 1941. 

Characteristically ft fa.rm prices drop faster and farther than :h'I\"' 

clined only 25 pe.:rce.nt, Similarly» in the 1938 recession, farm prices 

dropped 22 percent as compia:re.d with a dee U .. ne of seven p@l.rcent in iimdustl'.''ial 

p:dces .5 

The vulnerabilU.:y of: :f:arm prices in a ,~.epressiorrii stem:s la:rgl!1i.ly fr«)m 

sumer demand and price. ~u:ring the major depression, the index of agri~ 

industrial production de~re:ased 47 pei.:rteemt. 

19 
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The economic implications of this difference between adjustments in 

agricultural and industrial output are very important. It means that 

the short run price elasticity of supply of all farm products is very 

low, especially when farm prices decline. This means then that very low 

farm prices do not motivate farmers to reduce aggregate output and neither 

can high prices be counte.d on to bring forth a large output increase. 6 

Apparently the fixity of resources in agriculture, technological progress 

and weather are more important in their effect upon farm production than 

is the level of farm prices. 

Types of Farm Price Programs 

In almost eve·ry session of Congress since the 1920°s there has been 

some type farm price legislation passed or under consideration. Many of 

the farm programs have attempted to raise the price of farm prod.ucts and 

have be.en combinations of features of 91pure sup·port" programs and 00re ... 

stricted outputuu programs with either an attempt to withhold part of the 

supply from the market, or restt'ict. the output. of fa:rm pr10ducts, or both. 

In recent years.9 emphasi.s has also be.en plac.ed on programs whic.h are 

designed to increase aggregate demand, reduce marketing margins to affect 

the derived demands for agricultural productsj) and increase farm prices 

through discriminatory pri.cing schemes. 

Two specific types of programs a.ffecting price are ilh.1.strated in Figure 

4, where .,the relative amounu o:f government expenditures., consumers G gains or 

6Rainer Schickele~ Agricultu~ .fQ..licy (New York» 1954)» pp. 153-166. 



21 

lossesp and producers 0 gains or losses are shown. Other types of govern

mental support programs' could be analyzed in a similar manner but the 

extent of gains or losses incurred by producers, consumers, and society 

would depend on the specific assumptions used in the analysis • 

...1... 
X 

o~~~~~~~A;--~---!B:--~-::!c~~~~~~~~
x/u. T. 

Figure 4. Diagram of Welfare Losses Under. Alternative 
Price Support Programs 

For the illustration, the curves DD and SS are the demand and supply 

cur·ves respecti:ve.ly for commodity X. Both sched.ules are assumed to have a 

price elasticity of less than un:U:y. They intersect at point J so that OB 

represents the equilibrium ~utput and OL the e~uilibrium price. Under a 

purely competitive ma.rket, if price deviates fa:om OL, forces are set in 

motion to brin.g it back to that level. A price abwe the equilibrium 

price would induce sellers to undercut each other in an attempt to dispose 
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of thei.r quantities in the market which would drive. pri.ce baick down to the 

equilibrium level. A price below the equilibrium liiinrel would result iti a 

shortage which would cause consumers to bid the price up to equilibrium.7 

Fure Support Program 

One type of 11pure support'u program may be. cha:r.acterized as follows: 

will supply OC and c.onsumers will purchase quantity OA. Thiil would. l~ave 

an exc.ess in supply amounting to AC. 'I'his ,e:K.c::ess supply AC W©Yll1hll be pu:r."" 

chased by the Govern.meITT.t at price OM and d.est:r.oyed or removed from the 

domestic ma:rcket by gifts to a foreign c01.mtry. 

'!he effects of a uvpure. support'' p1rngram would be as follows. Govern .. 

ment expenditures would increase by are.a cf the rectangle ACPN. Col!l'.sumieirs 

would be paying more fot' a smaller ,quantity of the good. with the net 

incirease represented by the a:r.ea of the t:rapiezoid LJNM. Producier:s 

would be producing a largex· quantity (OC), w,::m!d re:c.ei.ve a higher price 

(OM) per unit and produce.rs O gross income would increase. by a:r.e.a OCPM 

only at an add.it:i.onal cost for variable factors of p:rod.1.wt:i.011. This cost 

is measured by the. area of t.he. t:rape.zoid BCP.Jf assuming e.lastk fa,c.tor 

Government expenditures minus the net benef:l..t.s t.o producers and cmUHlmeir.·!'ii » 

then net loss under this type pr,ifrram would. be measured by the a:rfJ.a of the 

five~sided figure ACPJN. 

7Richard H, Le:ftwich 7 'Ib.@. PrJ._ce .§yJ!!:~m ?.E~. Resr.nltrc~ A_ll~u ... (N,,1.w 
York, 1955) p. 32. 



Re.st:ricted Output Program 

A 00 restricted outputn program may be characteri.zed as follows g An 

output larger than OA is prevented by direct control. The output 0A 

would be purchased by consumers at the price OM and no Government pur= 

chases or subsidies would be ne.cessa.ry. Under this program» Government 

e.xpenditures would be solely administrative and were considered zero for 

this analysis. A quantity OA of the commodity is consumed at price OM. 

The effects of a. 81:restricted output'' program would be a.s follows. 

The net increase i.n consumer exp,endlitures as compared it(O) the frel!::l ma.rket 

situation would be represented by the area of the trapezoid LJNM, The 

increase in the gross :i..ncome of producers would be measured by the di.f • 

ference between the area of the rectangle OA~1M and the area of the rec

tangle OJBJL, Some of the !"6S(O)ulf.ces, however, used to pr<tlldluce the quantity 

AB could now be shifted to other u:se.s whe.re. presumably they could ear!!ll. an 

amount measured by the area of the trapezoid ABJI. Conse«que.ntly:; the net 

increment to prod.uce.rs would be measured by the area of the rec.tangle. 

· LKNM minus the are.a of the triangle. IJK. Society losses under this type. 

program woul~ be measu,ced by the area o( the triangle IJN. Sin<eie the 

a:rea of the triangle IJN i:s included in the a:rr:ea of the five=sided figure 

ACPJN ilTh the previous section, it follows that. 0're.stri,ctedl ouitput01 )flI'())ffl 

grams can never involve a greater loss to society than npure supJfH)t·t 11 

programs. 
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Farm Price Legislation 

The first specific farm price. program applicable in' the period under 

study was the Agricultural Marketing Act of 1929. 8 This represented an 

effort to withhold a portion of the supply from the market when supplies 

we:re believed to be temporarily large relative to demand. Fo:r a particu-

lar year.l) this program would be similar to the "pure support 0' program 

except for storage costs. The Federal Farm Board was established under 

this Act to finance cooperative marketing associations in performing 

loan-storage functions during years of surplus production. Loaning opera• 

tions on cotton were begun in October, 1929. 

The funds of the Farm Board were exhausted by 1933, the supplies of 

cotton had not been reduced, and prices were at extremely low levels. 

The Board did not have the power to control output and~ with demand decreas• 

ing each year under the world=wide depression., was unable to stabilize 

prices through storage alone. In May, 1933 the Board was abolished. 

FoUowing the unsucceHful experience of the Federal Farm Board, the 

Agricultural Adjustment Act of 1933 was passed which had the feature of 

production control in order to raise farm prices. The. apparent aim of thh 

program would be similar t:o the n:restricted output1•1 program except for the 

use of acreage :rather than quantity as a basis for a restriction. 

8 . 
The material for this and following paragraphs is taken primarily 

from: C~ Curtis Cable, Jr., a, Chronology 9.1 Government Programs~ 
American Upland Cot,!?n, Arkansas Agricultural Experiment Station Bulletin 
587, (AprU, 195'7); B.. l,. Tontz., 0ijthe Evoluti.Oil;!J. of Agricultural Parity / 0 

(unpub. Ph.D. dissertation, Oklahoma State Unive:rsity.l) 1952).l) pp. 103·113D 
an.dl Price Programs., Agri.iculture Information Bulletin No. 135JJ USM 
(Washington, 1957), pp. 6-53. 



The Act of 1933 provided government payments to producers for reducing 

acreage and production. The initial step in this reduction was the plow• 

up campaign in 1933 when more than one million producers agreed to plow 

under 10 million acres of cotton in return either for rent.al payments 

rangi.ng from $7.00 to $20.00 per acre or for lower rentals plus an 

option to buy a quantity of Goverrnment•owned cotton equivalent to the 

amount not produced on the cotton acreage destroyed. It was believed 

that a reduction in the acreage harvested 1.n 193.3 and subsequent years 

would bring about the neil:'.essa·ry adjustments in supply, and payment would 

provide farmers with income relief while the adjustments were being made. 

The allotments in Area VII were set at only two=thirds the 1929 acreage in 

cultivation July 1. 

In 1934 the Bankhead. Cotton Act was passed which provided a compul= 

sory form of control. Cotton ginned in excess of individual farm quotas 

was to be taxed at 50 percent of the current ave.rage price. the proceeds 

of the tax was to.be returned to producers complying with the program. 

On January 6P 1936 the Supreme Court invalidated as unconstitutional 

the control and tax features of the 1933 Act and the Bankhead Act. This 

decision terminated ~roduction co~trols insofar as they were executed 

by individual c10>ntracts with coercive imp:Ucati.ons. 

The Soil Conservation a'il\Ldl. Jmio,mestic Aqotment Act was passed les:s than 

two months after the Supreme Court invalidated the control programs. The 

i.ntent of the Act was to restrict the use of land for basic crops by making 

payments :fut· diverting land from these crops to other uses. Producers re

ceived as oudiversion18 payments five cents in 1936 and 5.5 cents in 1937 

for each pound of the yirai.ld which would have been harvested from a~.res 
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v:i.ded for following S!Ol:U tm.p,:rov:i.ng practices. 'rhus allotments and rental 

payments of the. de.funct Ag:r:icultural Adljustment Act. of 1933 were <1;;onti.nued 

and were supposed to act as a check on overproduction. 9 In Area VII, the 

payments were almost as effective in limiting cotton production as the 

howeve:r » the major p,oirti11;1n of the Act was idiimt:ical with the 1933 Act 

except for the tax featu:r.e:a. 

quotas were, approved, ear;h cotton prod.uce:r cio11Jld, rii.ot sell mo:re than his 

9c. B. Ratchford and R. Freund,, Wb£.t Lb£ 9,?Y,E:l~ennt Di$! 12 .Q.Q!:"'11;,,Q!J» 
(unpub. report» North CiSl:t[)l:i.na. State College 1 RaleighJ North C<!llrcol:baa:,, 
1954)0 
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per pouncll. However J marketing quotas for an i.ndividua.l producer were 

computed on the basis of either the normal or the actual yield of his 

alloted acres, whichever was higher (provided he did not over=pla.nt his 

allotment for iu:1.y crop). Thus, the entire crop produced on alloted acres 

could be marketed without penalty, and the supply control features (Qlf 

q_uotas were only partially effe.ctive O In Area VII, allotmem.ts were 

ir.d..tially set at approximately 660 th@usand acre.s-mdown more than 25 

pe.rcent from the 19.34 a.Uotmem1t. As compared with acreage in cult.ivatioim 

July ly 1929» the reduction was more than 50 percento 

Nationally, the allotments were less effective in reducing production 

than in Area VII. By the end of the 19 38 c:r©Jp year, U.S. carryover 

stocks of cotton were 13 million bales~ the. hi.ghe:st on reclQlrd up to that 

time o It is gem~ra lly agre.edl. that only the, outbreak of war in Europe 

spared the goverl:!menta.l price~rai:sing programs fr(Qlm the same failure a.s 

e:gpe.rienced under the Federal Farm Board program. 

The allotment and control features of the Agricultural Adjustment Act 

of 1938 remained. almost :l.ntact untU 1958 SJ with min.or amenmdments each 

legislative session. However., the base for d.etermini.ng allotments for 

State a.nd Areas was ui:uller.going changes wh:J'..c:h we:re to d'.ec.rea.se all,\)tme.nts 

in the southern a.nd sOJu.th.weste:rn states and t.o increase. allotmemts in the 

far-westei.:rn states. By 1957;) the allotment in Ar~a VU: was d(Olwn to :365 JOOO 

acres. This was a decrease of 75 percent from the l.929 acreage ilrll. culti= 

vat ion. 

The Agricu.ltu.rd Act of 1948 p:r.ov:tded a n.ew fo:i::mula for computing 

parity prices bu.t was not aJ.lowedl to become effec.tive for cotton unt:1..1 

1957. Flexible price supports were also provided. to replace the 90 percent 
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of parity supports for the 1950 and succeeding cotton crops;· This 

provision, however, was not allowed to become effective during the period 

under study. 

In 1956 "acreage reserve" and 61conservation reserve 1i programs were 

established to supplement existing programs. Under the "conservation 

reserve" program, farmers were paid to take certain basic commodities out 

of production and divert the land to long~term conservation practices. 

The producer would receive a part of the cost of establishing the con= 

se.rvation practice and would receive an annual payment for the term of 

the contract. To qualify for acreage reserve payments, cotton farmers had 

to comply with all allotments on his farm and reduce his cotton acreage 

below his cotton allotment. He also had to designate the specific 

acreage to be included in the acreage reserve. In Area VII about one~ 

fifth of the allotme.nt was under these supplemental programs. 



CHAPTER 'VI 

ECONOMIC REIATIONSHIPS AFFECTING SUPPLY 

Concept of Supply 

Supply may be defined as the various quantities of a good which 

sellers will. place on the market at all possible alternative prices,, 

10 other things equal. The factors usually held constant when defining 
I 

the supply curve in the short=run include (1) technology, (2) prices 

of alternative products, and (3) supply curves of factors of production. 

The length of run dictates the classification of fixed and variable 

factors. Generally, in the short run as usually defined, some factors 

of production are fixed in nature while others are variable. In the long-

run a 11. factors of production are considered variable. 

The supply curve of a firm may be described as either (1) the maximum 

quantity per unit of time that will be supplied at a given price or (2) 

the minimum price at which a given quantity will be supplied. If a firm 

is in a competitive industry with horizontal supply curves of factors to 

each firm and if it produces only one output, then the £1rm 0s supply curve 

for that output is identical with its marginal cost curve when marginal. 

cost is above average variable cost. The supply curve is identical with 

the average variable cost curve when marginal cost is below average variable 

cost. Outside the context of a competitive industry, the supply cu:rve i.s 

10 Leftwich.9 p. ;30. 

29 



not defined. When a firm produces more than one output, a unique cost 
· 11 

curve is not defined, although a unique cost surface is defined. 

Supply of Cotton in Area VII 

The supply of cotton in any given year in Area VII is an aggregation 

of the response of the individual firms in the area and is affected by 

many variables. Some of these variables are measurable while others 

are subject only to qualitative evaluation. In addition, some variables 

may be more important during certain years than in other years. In 

general the schema presented in Figure 5 shows the factors which are be= 

lieved to affect cotton supply in Area VII. 

In this schema, supply was defined as the total amount of cotton pro-

duced in Area VII in a given year. The factors believed to affect supply 

were classified into two time periods, current year (t) and previous 

year (t-1). 

Producers Supply Response 

Based on the physical characteristics of the area, planned production 

and actual production may be quite different in an individual year. Since 

actual production is subject to the vagaries of weather in the current 

year, the assumption was made that acreage in cultivation July 1 was a 

better measure of planned production than actual production. Therefore, 

one of the most important assumptions in the following analysis is that 
(. 

acreage in cultivation July 1 is an unbiased indicator of intended supply. 

1~erlove, pp. 29•30. 
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Based on this assumption, the producers' supply response may be 

expressed as: Y = f(X1, x2 , ••• Xn); where Y is acreage in cultivation 

on July 1 and x1 through Xn are factors that producers would consider in 

determining acreage. The factors included in this general equation and 

illustrated in Figure 5 will be examined for direction of potential 

effect in alternative time periods. 

Cotton Allotment 

The size of the cotton allotment probably is the most important 

factor affecting acreage in allotment years. The penalty for overplanting 

has been such that for all practical purposes the allotments have repre• 

· sented the maximum acreage. As allotments are increased~ pla.nted acreage 

would be expected to increase. Conversely, as allotments are decreased, 

planted acreage would be expected to decrease. 

Level of Cotton Acreage 

Cotton acreage in the previous year could be an important factor in 

estimating shortmrun changes in acreage. The effect of the level of cotton 

acreage would be different, depending upon whether the acreage was at a 

high or.low level. If acreages were at a high level and all resources 

fully employed., this would have the effect of limiting any expansion of 

acreage. Conversely, if acreage were at a low level and some other factor 

indicated a reduction in acreage, the relative gain from transfer.ring the 

highly productive cotton land to another enterprise might be. small. More• 

over, because of the fixity of resources in individual agricultural enter= 

prises, large changes in acreage in an individual year ma.y resu.lt from. only 

drastic changes in the physical or economic environment. New technology~ 



3.3 

customs, and experience or knowledge of producers could also have some 

effect on dampening large changes in a short period of time. Therefore., 

acreage in the previous year would be expected to be positively correlated 

with acreage in the current year. 

Price of Cotton 

Normally producers would adjust their acreage up for an increase in 

the expected price and down for a decrease in the expected price. In 

years of price support programs, the expected price would be measured by 

the announced price support level. The adjustment in acreage caused by 

a change in price might be rather small during years of Government controls, 

since changes in the price of cotton have bee.n rather nominal. The sup 00 

port·price has not been high enough to encourage producers to_ overplant, 

with the heavy penalties involved nor low enough to cause a subst19.nt.ial 

underplanting. 

In years without price supports; the expected price might be based on 

some combination of past prices. If prices were favorable in the previous 

year and all other factors remained constant, the producer might expect 

the favorable prices to continue. It was assumed that price in the 

previous year would be directly correlated with acreage in cultiva.tion in 

the current year. 

Price of Alternative Commodities 

Changes in the prices of wheat, grain sorghum and beef cattle would 

be expected to have similar effects on the direction of change i.n cotton 

acreage since they are all considered as compet:i.ng enterprises in Area 

VII. These prices are assumed to reflect the relative profitability of 
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alternative enterprises. When the. prices of the alternative commodl.i.ties 

were high rela.tive to cotton., producers could shift their re.sources from 

cotton to these e.nterprises. If the prices of these commoditi!?!s were low 

relative to that of cotton, producers could shift to cotton only in the 

absence of allotment programs, In the absence of acreage allotments, 

producers would be e.xpected to adjust their cotton acreage up for a de= 

crease in the relative price of one or more of these competing enterprises 

and down for a relative increase. in price. 

Cost of Production 

Estimates of cost of producti.oin of cotton are not available for Okla

homa or for Area VII. Consequently» the. wage rate for harvesting cotton 

was assumed to reflect the relative cost of labor, an important factor in 

the production of cotton, As the wage rate increased relati:'7e to the 

price of cotton1 the planted acreage would bei expected to i::llecrease and as 

wage ra.te decreased.? planted ac.reage would be expected to increase. ".lt'his 

factor probably would be more importa.n.t in nonmallot.m.ent years than in 

allotment years. 

Climatic Conditions 

Climatic conditions 1.n any year would be reflected in both yields 

and harve.sted acreage a.s compa:red wi.th planted acreage, It would appear 

that yield reduction da.ta from specific cau.ses would re.fleet change.s :Ln 

climatic conditions. Therefore, the percentage reduction from a normal 

yield from all causes was assume.id to represent c.hanges in climatic cond.:i"' 

tions, Yield reduction might be expected to be positively or negatively 

co:r.·related with planted e.c,rea,ge the following year depending upon th@ 
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logic used by the producer. If producers have one bad er.op year due to 

climatic conditions, and in general expect the next year to be somewhat 

better, then yield reduction in tel would be negatively correlated with 

planted acreages in period t. Ifi however, producers think that climatic 

conditions come in nbunches 09 then the reverse logic would be applicable. 

Producers then would expect the first bad year to be followed by another 

bad year; therefore yield reduction in t=l would be positively corre= 

lated with planted acreage in period t. No information was available 

to indicate how producers would react under these conditions. No attempt 

was made to estimate the effect of climatic conditions in period ton 

acreage in cultivation July 1 in period t. 

The following function summarizes the way in which producers would 

be expected to adjust their acreage in response to a change in the factors 

affecting supply: 
I\ 

y • a + blXl + b2X2 "" bf.3 .. b4X4 ±. b5X5 .. b6X6 .. bf7 

where 

Y = estimated cotton acreage 

x1 = cotton allotment int or acreage 
in t-1 

x2 • cotton loan rate int or price 
in t•l 

x3 = price of wheat in t•l 

x4 = wage rate in t~l 

x5 = yield reduction in t .. l 

x6 • price of sorghum in t~l 

x7 • price of cattle in t=l 

The sign attached to each b value indicates whether the direction of 

adjustment to changes i.n the independent variable is positive or negative. 

In the case of x5 (yield reduction) either sign could be appropriate de~ 

pending on. the. assumptions regarding producer expectationms. 



Supply Response Under Alternative Conditions 

Allotment Years 

The principle change in a model of adjustments in producer supply 

under allotment years from the general model would be the differences in 

x1 and~ and in the number of years analyzed. In this model x1 would 

represent allotments only and~ would represent the cotton loan rate. 

Allotments would be expected to be more important in this model than 

in the general model since they affect all years under consideration. 

There might be a tendency for the competing enterprises--wheat, 

sorghum, and beef cattle--to be more important when their prices were 

high relative to cotton than when they are low relative to cotton. Pro

ducers could reduce cotton acreage under allotments but they could not 

increase acreage without large penalties, Similarly, high wage rates 

were expected to be more important in curtailing acreages than low wage 

rates were in providing an incentive to expand acre.age above the allot• 

m~nt. 

Non~Allotment Years 

This model was developed in essentially the same manner as the 

general model. The principle difference was in the variable x1 which 

included only the acreage in period t~l. Cotton loan rate or price of 

cotton in t-1 was used as x2 since the. cotton price was supported in 

certain non-allotment years. 

The direction of adjustment for changes in the factors affecting 

supply would be expected to be the same as in the previous models. 
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However, the prices of competing enterprises probably would be more 

important in this model than in the other models since there were no 

acreage restrictions. Wage rates also might be more important. 

Underplantings Model 

In twelve of the thirteen years that acreage allotments have been 

in effect, producers have underplanted their allotments. The number of 

acres underplanted has ranged from a low of 9,000 acres in 1956 to as 

high as 122,000 acres in 1941~ One underplantings model was developed to 

determine if the underplantings could be attributed to any measurable 

factor. Let U = f(X1 ••• Xn) where U is acres underplanted and x1 through 

X are factors that might affect underplantings. n 

The various factors considered in the underplantings model and the 

way in which these factors would be expected to influence underplantings 

are as £o llows : 

Cotton Loan Rate 

The level of the loan rate was expected to be negatively correlated 

with underplantings. As the cotton loan rate increased, producers would 

be expected to decrease their underplantings. As loan rate decreased, 

underplantings would be expected to increase. 

Cotton Allotment 

The size of the allotment was expected to be positively correiated 

with underplantings. As allotments increased, underplantings would be 

expected to increase. Conversely, as allotments decreased, underplantings 

might become smaller because of concentration of acreage on the land best 



38 

suited to cotton production. 

Price of Alternative Enterprises 

The prices of wheat, grain sorghum, and cattle, as competing enter• 

prises, would be expected to be positively correlated with underplantings. 

They would tend to be more effective when their prices were high relative 

to that of cotton. Producers could shift resources out of cot.ton pro-

duction into these other uses. As the prices of the competing enter= 

prises increased, uuderplantings would. be expe.cted to increase. 

Cost of Production 

As in the general model, changes in wage rates were·'assumed to re• 

fleet changes in the cost of cotton production. As wage rate increased, 

underplanting would be expected to increase$ and as wage rate decreased, 

underplantings would be expected to decrease. 

Climatic Conditions 

'!he percentage reduction from full yield was used to reflect climatic 

conditions. No A £riol1'.i direction of effect was stipulated for the yield 

reduction variable. 

Taking these factors into consideration, the underplanting function 

may be expressed as follows: 

11 u a Q blXl + b2x2 + b3x3 + b4X4 ±. b5x5 + b6X6 + bf7 

where 
I\ 
U = underplantings 

x1 = cotton loan i·ate 

~=cotton allotment 

x4 = wage rate in t-1 

x5 = yield reduc.tion in 

x6 = price of cattle in 

t•l 

t"'l 

x3 = price of wheat in t-1 X 
7 

• price of grain sorghum in t-1 



CHAPTER V 

S'!'Al'!STICAL ANALYSIS 

Method of Analysis 

The major objectives of the statistical analysis of factors affecti1rng 

change.s in cotton acreage are: ( 1) to determine if a relationship exists 

between the dependent variable (Yt) and the independent variables (Xit) and 

get a measure of this relationship and (2) make a prediction of (Yt) from 

A method of estimation which may be used to obtain estimates of the 

structural parameters of the single equation model is the method of least 

squares. This method of esti.mation consi.sts of minimizing the sums of 

squares of error. 

The single equation model c.an be written as 

/\ 
where Y represents the estimated dependent variable; A is the value of the 

constant; xi.t are the independent variables (I = 1, 2, ••• n); Ut is the 

random disturbance; and t = 1,, 2 1 ••• 'l.v · the number of observations. 

To obtain best unbiased estimates by the method of least squares the 

U1 s a.ndX 0s must meet ce:r.·ta.i.:n :r.athe.r rigid spe.c.ificat.ions. The usual 

assumptions concerning the u0s are (1) the u0 s must follow some (not 

necessarily normal) probabiHt.y distribut:i.on, (2) that the mean or expected 

value is zero? 0) that the variance of Ut be finite and. independent of 

.39 
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the particular values of the xus, and (4) that the uus be serially inde• 

12 pendent. 

An important assumption regarding the xvs is that they be a known set 

of numbers or predetermined variables in contrast to a random variable. 

It is also assumed that the x 0s are independent of the uus and are 

measured without error. Any errors of measurement are assumed to be 

associated with the dependent variable and are reflected by the distur-

bance factor Ut. The effects of omitted variables are also assumed to be 

reflected in ut. 

Estimates of the structural parameters, the Bi 0 s are obtained by 

minimizing the sums of squares of errors about the dependent variable. 

That is, the sums of squares 

is minimized by the technique of least squaresi where Yt is the observed 
f\ 

value and Yt the estimated value of the dependent variable. 

If the previous assumpt.i.cms are met 9 then the least squares technique 

gives estimates of structural coefficients which possesses certain d.esi.r• 

able statistical properties. These desirable properties are best and 

unbiased.. l3 

12R. J. Foote., AnalXJ:.!£!! tools 12!, .§j;udying Demand ~ Price Struc• 
tures, Agriculture Handbook No~ 146, USDA, AMS (Washington, D. c., August 
1958} pp. 57"."60. 

l3A best estimate is obtained when the variance is as small as pos= 
sible for a given set of estimating procedures. An unbiased estimate 
exists when the average value obt.a.ined regardle.ss of the sample size 
equals the value that would be obtained from a similar calculation based 
on the combined evidence of all possible samples. For further elaboration, 
see Foote p. 57Q58. · 



The least squares technique was used in this analysis since the 

independent variables were assumed to be predetermined or exogeneous to 

the system. Endogenous variables lagged by one or more time periods 

were considered predetermined. 

The statistical criteria used to determine goodness of fit of the 

regression equations were the coefficient of determination, students 

tatest and Fisher 0s F•test. The Durbin=Watson test of serial correlae 

tion was computed for some of the equations. 

The coefficient of determination or R2 value indicates the pro• 

portion of variability on (Yt) explained by the variables (Xit). As 
2 · 2 

R approaches 1, the closeness of fit is improved such that if R = 1, 

the regression equation would pass through every observed point and 

14 would completely characterize the data •. 

The tb, is the symbol for the student t-test of the b1• 
l. 

The b, 
l. 

are regression coefficients and show the change that would occur in (Yt) 

41 

with a one unit change in the independent variables (Xu),. The tb value 
i 

is used to determine if the regression coefficients are significantly 

different from zero at a given probability level. This is a test of the 

null hypothesis. For example, if the tb in a given sample is signifi= 
i 

cant at the five percent lllllvelJ) this means that bi± t 05 sb1 does not 

include the interval ze.ro in the sample. If the true population parameter 

is equal to zero, then a significant value of tb for a sample would be 
i 

expected to occur only five percent of the time due to chance alone. The 

14 
George w. Snedecor, Stat.istical Metb,Q.~.!,p (Ames, Iowa.I' 1956), ch. 14. 



interpretation is that the intervals established on the basis of repeated 

sampling would contain the population parameter 95 percent of the time. 

Just as the tb value was used to test the significance of the 
i 

individual bi, the F value was used to test every bi simultaneously equal 

to zero. That is, the F value is used to determine the significance of 

the entire equation. 

Description of Data 

The specific data used in the analyses of acreage response in Area 

VII are described in this section and presented in tabular form in Appendix 

?able 1. 

Acreage 

Cotton acreage in culti'vation July l in Oklahoma Area vu, was 

selected for use in the analysis. Planted acreage figures probably would 

be more closely associated with planned acreage but these data were not 

available. The acreage for 1957 includes acres devoted to the acreage 

reserve program. 

Cotton Allotment 

The cotton allotments for Area VII were obtained from Oklahoma State. 

Agricultural Stabilization and Conservation records and used as x2 in the 

analysis. Since there were no allotment figures available for 1934 and 

19.35, an allotment was computed such that the ratio between the Area VII 

allotments in 1934 and 1935 and Area VII acreage in 1929 were identical 

with the rati.os between the state allotments in 19.34 and 19.35 and the 
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4, t · 19;'.;))9 1.5 s 1,;a e acre.age in .. ,i.. • 'the.re was some ques t:i.on about the 19 37 a Uotme.nt 

figure sinc.e it was not de.fined in c.urrent terminology,; however si.nce 

diversion payments we.re made on the basis of spe.cial soU~depleting bases 

for cotton.1 the figure was use.d as an approximation of the allotment. 

Cotton Loan Rate 

The loan rate used in the analysis was based on the loan rate at 

average locations for Middling 7/8 inch cotton. Although there was no 

way to determine the exact cotton classification applicable to Area VII, 

most of the cotton ginned in Oklahoma averaged 7/8 inch or longer during 

the period under study. !he loan rate per pound was deflated by the index 

of pr:l..ces re.ce.ived by Oklahoma farmers for all farm commoditi.es. The 

index was computed from monthly data for annual crop year August through 

Ju.1.y. 

Pr:i..ce of Cotton 

The weighted seasom\ avet·age pJdces re.c.eived by Oklahoma farmers for 

the cotton marketing season August. through July were usie\d to represem.t 

the pri.ce of cotton. The.se prices we:rr:e deflat:.ed by the cotton crop year 

inde.xes of prices re.ceivel(l1 by Oklahoma farmers for all commodities, 

Price of Wheat 

The weighted season average prices received by Oklahonia farmers for 

the wheat marketing season June th:rough Ma.y the follow:lLng year were. 

selecte.d for use in the ana.1.ysis, 'these seaison average prices were de• 

£lated by the index of pr.ice.a received 'by Oklahoma. farmers fot· all 

15 . 
For example the Ar·e>.a VII allotment. in 19.34 was computed as follows: 

(St=~,!:l al~Otl!'!§l.nt in 19~) (AreU!!..Acre!ige in 1~21 
State Acreage in 1929 



commodities. The index used in deflating wheat prices was computed from 

monthly data for the annual crop year June through May. 

Wage Rate 

44 

The average wage rate paid by Oklahoma farmers for pic~ing 100 pounds 

of seed cotton was selected. This average wage rate refers to wages paid 

from the beginning of picking season through the end of October. In 1941 

and subsequent years the wage rate is based on rates paid for snapping 

bolls converted to seed cotton equivalent. These rates were deflated by 

the cotton crop year index of prices paid by U.S. farmers for contnodities 

u.sed in living and production. 

Yield Reduction 

Cotton yield reduction refers to the percentage reduction from a 

normal yield due to specific causes in Oklahoma. Th~ figures used were 

for the entire state; none were available for Area VII. .The specific 

items included in the estimates of yield reduction are deficient moisturei 

excessive moisture, other climatic conditions, plant diseases, boll w~evil 

and other insects. 

Price of Grain Sorghum 

The weighted season average prices of grai.n sorghum received by Okla• 

homa farmers for the marketing season beginning September l were used in 

the analysis, These prices were d.efla.ted by the index of prices received 

by Oklahoma farmers for all farm commoditiesi based on the same marketing 

sea.son. 



Price of Cattle 

The average annual prices received by Oklah9ma farmers for cattle 

was assumed to reflect cattle prices in Area VII. These prices were 

deflated· by the annual average index of prices received for all farm 

commodities in Oklahoma. 

Results 

Total Period 

The analysis of acreage response in Area VIII was first made for 

the 29=year period, 1929 through 1957. The assumption was made that 

the relationships between the dependent variable and the independent 

variables were linear in natural units. The results from four models in 

this analysis, based on data described in a previous section, are as 

follows. 

Model I=A. 

The equation to be fitted in the model is of the form·: 
I\ 

Y == a+ b 1X1 + baXa + b.3X:3 + b4X4 + b 5x 5 

where 
I\ 
Y = cotton acreage 

x1 • cotton allotment int or acreage in t=l 

~•cotton loan rate int or price in t .. l 

x3 • price of wheat in t 0 l 

x4 • wage rate in t=l 

x5 • yield reduction in t=l 

The fitted equation with the standard deviation of the bi shown in 

parent hes is is : 

45 
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/\. 
Y • 224.9274 + .8179** x1 + 28.0634 ~ !"' 5.9887* x3 • .6579 x4 

(.0986) (19.4441) ~ (2.41.2). . (1.2983) 

+ 1.ao96 x5 
(1.58.32) 

The significance of the individual b value is indicated by a single· 

or double asterisk showing significance at the five percent level and 

one percent level respectively. 

The signs of the significant. regression coefficients, b1 and b3., 
I\ . 

are consistent with those expected since Y should increase with an in~ 

crease in allotments or acreage and decrease with an increase in price of 

wheat. Although the remaining b values were not significant at the five 

percent level, their signs should be noted. A positive cotton price 

coefficient and a negative wage rate coefficient were consistent with 

what would normally be expected. The positive coefficient for yield 

reduction indicated that producers did expect .some !9bunchingvi of years 

of similar climatic conditions. 

The R2 value of .883 indicates that 88 percent of the variation in Y 

, has been accounted for by the independent variables. Since the F value · 

of 81.20 is significant at. the one percent. level, the hypothesis that all 

~ 0s = 0 would be rejected. 

'!he price elasticity of acreage response computed at the mean values 

is estimated at .445. For a one percent change in price of cotton, Y or 

acreage would change by approximately .45 percent. 

The only difference between this m~del and the previous model 

is that two variables, x6 _(price of sorghum in t=l) and x7 (price of 

cattle in t.'71) have been added. The other variables have previous;y 



been defined O 

the fitted equation with the standard deviation of the bi shown in 

parenthesis is: 

Y = 424.0917 + .8066** x1 + 26.4554 x.a • 6.4340 x3 
( 01072) (20 • .3037) . 0.440) 

+ 2.5630 x5 - .7913 x6 - .12168 ~ 
(1.895) (l.0548) (.3994) 

"' .9203 X 
(1.380) 4 

47 

Only b1 (acreage or allotments) is statistically significant at the 

one percent probability level. However, b.3 (wheat price) is significant 

at the 10 percent level. The signs of both b1 and bJ are consistent with 

economic expectations. A positive b2 (cotton price), negative b4 (wage 

rate), positive b5 (yield reduction)» negative b6 (sorghum price) and 

negative b7 (cattle price) are consistent with economic logic. 

2 The R value of .886 indicates that ab()ut 89 percent of the varia-

ticm in Y has been accounted for by the independent variables. .The in

clusion of sorghum prices and cattle prices has increased the R2 value by 

less than one percent. Again the F value of 23.49 is significant at the 

one percent level» and the. hypothesis that all ~0s • 0 would be rejected. 

l'he price elasticity of acreage response. computed at mean values is 

estimated! at .419. This appears to be consistent with the previous model. 

Model lll=A 

This model differs from the previous model in that two variables, 

x4 (wage rate) and x5 (yield reduction) have been excluded. The other 

variables have previously been defined. 

The fitted equation with the standard deviation of the b1 shown in 

parenthesis is: 



I\ 
Y • 224.1363 + .8653** x1 +20.6630 x2 - 5.1469 x3 ~ .0435 x6 

(.07997) (18.353) (3.308) (.9065) 

·+ .0147 x7 (.3866) 

The sign of the only statistically s:i.gnificant. b value (acreage or 

allotments) is pos.:ltive asi in previous mod.els. A positive b2 (cotton 

price) 9 negative b.3 (whe.at ·price) and negative b6 (sorghll.lllllll prfoai) a.re 

consistent with expectati.om.s., although they were not significant a.t· the 

five percent level. A positive b7 (cattle pr.ice) was not consistent with 

the theoretical development of the expected effect but the standard error 

was large as compared with the regression coieiff icient. 

The R2 value of .876 indicates that about 88 percent of the varia~ 

tion in Y has been acciciunte& for by the independent variables. 1'he 

2 omission of wage rate and yield reduc:.tiomi has decreased the R value by 

only one percent froim th~ p,1cevi.ou.s model. Agai.n t.he F value of 32.59 is 

significant at the o~e p~rcent level and the hypothesis that all ~0s.., 0 

would be rejected. 

is estimated at , 327. '!'his is the change that WICJ)UJl.cl OICCUt' in Y as a 

result of a o~e percent ©hange in cotton price. This is slightly lower 

than in the pre·vfo1.as moidleL 

Model IV=A 

All the variables except x1, ~ and x3 ha!e been excluded from 

this model. The fitted equation with the standlard deviation of the bi 

shown in parenthesis is: 
A 
y .., 235 .o64o + .8628** x1 + 21.1674 Kg - 1~ ·.~816095~ x3 

(.0710) (16.858) ,~ ~ 1 



All the signs of the b values a:re consistent with the economic model 

developed in a previous section. The b1 (alfotment or ac:reage) and b:3 

(wheat price) values are s:i.gnificant at the five percent level. In addm 

ition., the regression coefficient for x2 was larger than the standard 

error. 

The R2 value of .876 is about the same as in the previous model. 

Again the F value of 59.02 is significant at the one percent level and 

the hypothesis that all ~0s = 0 is :rejected. 

The price elasticity indicated in this equation is .335 computed at 

mean values. 

Allotment Year Period 

This analysis of acre~ge response in Area VII includes only those 
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years in the 29°year period, 19,29 through 1957» when govermi.ent allotment 

or control programs were in operation. The data and assumptions are the 

same as in the previous analyses. ,There were 13 observations in this 

time period. 

Model II 0 B 

The equation to be fitted in this model is of the form: 

where 
I\ 
y = cotton acreage X4 = wage rate i~ t=l 

Xl = cotton allotment x5 • yield reduction in t=l 

X2 = cotton loan rate x6 • price of sorghum in t•l 

x, = ·:£.>rice of wheat in t .. l x7 = price of cattle in t=l 

The estimating equation with the standard deviation of the b1 shown 

in parenthesis is: 



I\ 
Y = =686.9289 + 1.195* x1 + 5,0848 x2 + .34213 x3 + 2.3809 x4 

(.2995) (13,073) (1.8235) ( 1. 761) 

+ 1.687 x5 ~ .2640 x6 + .3786 x1 
(1.4848) (,9183) (.3628) 

The signs of only bl (allotment), b2 (loan rate), and b6 (price of 

grain sorghum) were consistent with the e(:onomic model. Moreover, only 
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b1 was significant at the five percent probability level. None of the 

inconsistent b values were significant at the five percent level but some 

regression coefficients were larger than their standard errors. 

The R2 value ·of .975 indicates that app:roxima.te.ly 98 percent of the 

/I 
variation in Y was acc.ounted. for by the regression e~uat,ton, The F 

sis that all /3 ° s "" 0 would be rejected. 

The price elasticity of acreage resp«:nri.se camputad at the mean values -

is estimated at .095. This indicates that a one percent increa.se in 

cotton price would cause app:roximate ly a .1 percem,t increase in cotton 

Modal llI=B 

The equation to be fitted in this modal is of tha same form as 

the previous model. Only variables x4 and x.5 have been e.xcludacL 

The estimating equat:Lo1n with the, standard deviation of the b, shown 
J. 

in parenthesis is: 

/\ 
Y = ~77.1695 + .8040** x1 + 7.1798 x2 - .31558 x3 + .4675 x6 

(.1191) (11.380) .. (1,7·67) (.6699) 

+ .05153 x7 
( )2808) 

!here is only one significant b value, b1 (allotmenmt). the dgns of 

b1 (allotment)» b2 (cotton pricie) and b3 (pri.cie. of wheat) are consistent 



with the economic. mod.e 1 but the signs of b6 ( sorghum pric.e) and b'7 

(cattle price) were not consistent. The R2 vs lue was , 966 and the. F 

value was significant. The price elasticity of acreage response was 

.135. 

Model IV=B 

Only three independent variablesy Xi-9 ~, and x3 were included 

in this model. The estimating equation with the standard deviation of 

the bi shown in parenthesis is: 

/\ 
y "" -2s.213 + .8819*'1'' x1 + 7.463 x2 ~ ,3758 x3 

(.0636) (9.382) (1.117) 

The signs of all the b v.alues in this model are consistent with the 

ec.onomic model, howeve.r i on.ly b1 (a llotooent) i.s signific.a.nt at the five. 

perc:ent le.ve.l. Apparently, only the a.Uotment is impoictant in deit:ermin"' 
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ing acreage in Area VII d.u.:r.ing ye.ars with governmental controls in opera~ 

tion, Specific values of the test of si.gni.fi.cance at·e included in Appendix 

Table 2. 

Non=Allotment Year Period 

This analysis of ac·reage :response in Area VU includes aU years in 

the 29myear period,, 1929 through 1957, when the·re were no allotments or 

control programs in ope.ration, The data descr:i.bed. in a previous section 

are used in na.tura.l units with the assumpti.on of linearity of relationships 
I 

among variables. There were 16 observations i.n each of the three models 

analyzed for this time peri,od. 

Mode 1 n-c~ 1 

The equation to be fitted in this model is of the form: 



where 
A 
Y e c.otton acreage 

x1 = cotton acreage in t=l 

x2 e cotton loan. rate in t 
or pric.e in t-1 

x3 = price of wheat in t•l 

x4 = wage rate in t=l 

x5 = yield reduction in t-1 

x6 = price. of sorghum i.n t .. 1 

x7 = price of cat.de in t=l 

The estimating equation with the standard deviation of the b. shown 
1 

in parenthesis is: 

/\ 
Y = 247909618 + .5952* x1 + 74.278 x~ - 25.2025* x3 + .2986 x4 

(.2.326) (55.848) ' (ll.019) (~L643) 

+ 9.937 x5 - 5.aos x6 = 1.s23 x 
(60004) (4.249) (1.313) 7 

The signs of the two statht:tcally s:!.gnificant b values J b1 (acreage 

in t-1) and b3 (pr.ice of wheat) J are. cons i:stent with economi.c llogfo o 

The positive sign of b4 {wage :rate) was not e.xp~.cted sii:u:e acreage woulds 

be expected to decrease as the wage rate :inc1ceasedo 'rhe signs of the 

other b values are consistent with the economic model developed in a 

previous section. 

2 
The R. value off ,91 indicate.s that 91 percent o.f the vat'iat:ion in Y 

has be.en accounted for by the independent variables. ?he F value of 12 .18 

is significant at the on\';\ percent level and the hyp:othesis that all 13°s e 0 

would be rejec.ted. 

is estimated at 1.003. !hi.s implies that fo1t a one pe:rc.ent. chang:s in 

This model differs from Mornel u:-c-1 in that x4 (wage rat.e) has 

been exclud.ed. The remaining variables have been defined.. 



The estimating equation with the standard deviation of the b, shown 
l. 

in pa:re.nthesis is: 

I\ 
Y ~ 2433.272.3 + ,5874* x1 + 74.1802 x,, - 24.5956~~ x3 + 9,7859 x5 

(.209) (52.684.) ,,~ (9.089) (5,522) 

= 5.6709 x6 ~ 1.7713 x7 
(3,84) (l.159) · 

There are two b valu.es significant at the five percent level» b1 

(acreage in t~l) and b.3 (pI:'ice of wheat). The signs of all the b values 

including b1 and b3 are co,nsistent with the economic maidel developed in 

Chapter IV. 
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The R2 value of .91 is approximately the same as the R2 value obtain~ 

ed in the equation including wage rates. The F ~alue of 15.96 is signifi-

cant at tile oir,e percent level and the hypothesis that aU (3°s = 0 would 

be rejected. The Dui:bin~Watsomi. statistic used in test:tng for serial 

d:2 
c.orrelation was computed for th:l..s e:quat:i.on. 'Ihe value of ~= was 1.13. 

s 
A value this large» wh:Ue tn:its:i.cle the range of indicating definite serial 

correlati.on» was in the, :ra.rmge where no conclusive statement could be made 

Price elastici.ty of acreage response computed\ at the mean values is 

Mod.el II.l=C 

In th:ts model both x4 and x5 were @.xcluded. The estimating 

equation with the standard deviatioJn of the bi shoiwi:li in pa.r1em.thesi:s :i..s: 

I\ 
Y :.. 107EL 7174 + .8010~0c x1 + 23.923 X".:! m 13.300 x3 "' 1.295 x6 

(.1883) (48.907) ,i;. (7.141) (3.244) 0 
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Only bl (acreage i.n t•l.) is significant at the five percent level, 

although b3 (price of wheat) is significant at the 10 percent level. The 

signs of all the b values are c.onsiste.nt with the economfo model. 

2 The R value of .884 indicates that approximately 88 percent of the 

' variation in Y has been accounted for by the independent variables. This· 

is a decrease of approximately three percent from the previous model. 

The F value of 15.25 is significant at the one percent level~ and the 

hypothesis that all ~vs• 0 would be rejected. 

The price elastici.ty of acreage response computed a.t the mean values 

is estimated at ,337, This is a reduction of two~thirds from the previous 

model and indicates a definite interrelationship between the prices of 

cotton and the values of the omitted variables. 

Model IV-C 

All the dependent variables except x1, ~ and x3 have been 

eliminated from this model. The estimating equation with the standard 

deviation of the b. values are shown in p,arenthesis: 
1 

I\ 
Y = 875,9751 + .84968 x1 + 13.90899 x2 - 13.05394 x3 

. (.11316) 04. 372) (5 .4704) 

The signs of all the b values conform with economic logic and t.he 

:regression coefficients b1 (acreage :i.n t .. l) and b3 (price of wheat) we:r.ei 

sign:l.fi.cantl.y different frci,m. zero a.t the five percent p:rr:obabUity lEivel. 

2 
'the R value of .883 :i.s about the same as for Model III=C. The F 

value of 29 .94 :i.s signifi.cant at the one per.cent level and the hypothesis 

that all ~9s • 0 would be reje.c.ted. 

T.he price elasticity of acreage.response computed at the mean values 

is Ht:1.mated at .196. 'thi.e is a further red.uction from the estimate in 
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Model II=C and indicates that a one. pe.rcent change. in the price. of c:0tton 

would cause only a .2 percemt. change. in cotton ac:l':eage. 

Underplanting:sModel 

In twelve of the thirt.e.e.n years that allotment prog;raNs have bee.n :tn 

operationy cotton producers have underplanted their a:11.o)tments, In the 

previous anal.ysisJl the size of the allotment e.'.%:erte.d a g:reat deal of 

of the allotment. Conseque.ntly an attempt was made. to determine htoiw some 

of the factors use,d in previous analyses might affeic.t underpb.nt:i!'.llgs. 

Model V 

?he equation fitted in this model was~ 

where 

- .28879 x~ + .22396 x1 
(1.082) C (l.018) 

I\ 
U ~ underplantings of cotton 

allotment 

x.l = cot ton. h"!!an :rate 

x2 "" cotton a llc,t.m.ent 

X3 "" p:ric.e of whe,at in t 0 l 

x4 ""wage rate in t-1 

Xr.: :,,: yield :reduc:U.on b1, t 00 l 
:;i 

x6 ""'price of cattle in t 0 l 

x7 "" price of sorghum in t-1 

None of the b values were significant at the :Hve percent p:rtl())bability 

level. The signs o:f b23 b3» b4 , o5J and. b7 we:r.e consistent with the 

9 
postulated directions of e.f!fi:ect of the. variables 9 but the R'·- value was 

probability level; therefore,, the hypothesis that all i, 0 s "" 0 was not 

rejected. Therefore,y no further analyses are reported. 



CHAPTER VI 

IMPACTS OF GOWEJRNMENl'AL CONTROL PROGRAMS ON ACREAGE 

Producers did not respond in the. same way to the same set of e.conomic 

forces in allotment years as they di.d in non=allotment yearso Consequent= 

ly J the estimates of the factors obtained for the total peiriod appeared to 

understate the anticipated effects for application to non=control cou= 

ditionso This appeared to be the case for price elasticity as well as 

for the other parameterso 

!he price elasticity est:tmates for the total :29=yea:r period varie.d 

from ,328 in Model IV-A to .445 in Model I=A (Table V)o If these esti= 

mates are considlered as estimates of the short run price elasticity of 

acreage response and if a simple Nerlove adjustment model is assumecl» 

then long run price elastic:i.t.y estimates can be computed from the pa:ram~ 

eter for acreage in the previous year (X 1). Under these assumptions, the 

long=run price elasticity estimates for the: t©tal period varied from 2.1 

in. Model UdA to 2.4 in Models IQA, III~A, an.d J[VeA ('table. V). These 

estimates indicate that the full adjustment of acreage response. to a 

change in the price of cotton does not occur in the first yearo This 

a-ppears reasoMble since prt?Jducers generally cannot make complete ad.just 0 

men ts in a short pe.r:i..od l'.l1f time .• 

'The price elasticity estima.t.es for a.llotment ye.a.rs a.re shown in 

'Table V but the parameters on which they were based were not statistically 

significant O In general the estimates are quite low and the. primary fa.ie= 

tor affecting cotton acreage during these years was the size of th®. ttHotment" 



57 

TABLE V 

SHORT-RUN AND LONG-RUN ELASTICITY ESTIMATES BY PERIODS AND MODELS 

ShortQRun Long .. Runa 
29°Year Allotment Non=Allotment 29=Year Non=A llotment 

Model Period Years Years Period Years 

I .445 2.44 

II .419 .095 LOO 2, 17 2.58 

ll=C=2 1.05 2,53 

III 0 321 .135 0 331 2.43 1.69 

IV .3.35 .140 ,196 2.44 1 • .30 

8 Not applicable in allotment years. 

The price elasticity estimates for non-allotment years varied from 

,19 in Model IV=C to 1.05 in Model Il=C=2. There was more variation in 

estimates from the various models in this time period than in any other 

time period. Under the same assumptions regarding short=run and long=run 

elasticity as used for the total period 3 the long•run price elasticity 

estimates were computed. These estimates ranged from 1,3 to 2.58, 

Model lI=C=2 was sel~cted for use in the evaluation of the impacts 

of governmental control programs, From an economic standpoint, more 

factors were included in this model which were believed to affe©t cotton 

acreage than were :l.nc lude'!ll in mo,:U: of the other mode ls. Also the s :lgns 

of all the regression coef:f:lciemta were C(Ollill!Ei:lstent with the ecc:mom:lc model 

developed in Chapter IV. From a statistical standpoint, all the regressioit 

coefficients were larger than their respective standard errors in this 

model» which was not the case in other models, and both b1 (cotton 



acreage in t~l) and b3 (wheat price in tel) were statistically significant 

at the five percent probab:U.i.ty level, Moreover, th:is model accou!!.ted for 

as much variation in cotton acreage as any of the other modi.els f(Q)I' the 

same time period. 

va:rfous Levels of cot.ton p:rices (Table V:0. In geneiralp these estin11ates 

were about the same for prices of cotton :ranging from 10 cents per pound 

up to 35 cents per pound. The shortQrun price elasticity was about unity 

while the longcrun price elasticity was about 2.5" 

TABLE VI 

SHOR'JrcRUN AND LONG ... RUN ELA.S"I'ICI.'l'Y ESTIMATES AT VARIOUS PRICES OlF 
COTTON USJ!Ji.\i'G MODEL IIQCQ2, OKlAHOMA AREA VII 

= ~ 

Price of Cotton Short=Ru.n LongcRun 
~centtl_ 

35 1.0.38 2.515 

30 1,044 2,530 

25 1.053 2,553 

20 1.067 :2.587 

15 1.092 2.647 

10 1,144 2 0 77£" 

Estimated Acreages at Actual Prices 

on cottoin acreage in Area VII would be the esti.mation of acreage that would 
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attempt to determine the specific level of cotton acreage in the absence 

of allotment programs, Model II=C-2, which is based on non°allotment years, 

was used to compute estimated acreages for the allotment years. The data 

for all variables except acreage were assumed to be the same without 

governmental controls as actually existed under controls. This was an 

important assumption and probably does not reflect adequately the 

probable prices of c.ot.ton and the other commodities if, in fact, control 

programs had been eliminated. However, there was no basis for deter~ 

mining the probable prices, other than by pure speculation, for inclusion 

in such an analysis. Even if these prices are not realistic in this 

sense, they appear to be reaU.sti.c in reflecting the economic forces. 

affecting changes in cotton acreage. 

'l'wo methods of estima.U.cin were used. I!!\\ the first. method» Method 13 

the removal of allotments was visualized as being effective in an 

individual year, For 1934, the cotton acreag~ in 19.33 was used as x1 to 
I\ 

compute an estimated acreage (Y). For 1935, the acreage in 1934 was 

used to estimate acreage that would have been planted if no allotments 

existed. In each subsequent allotment year» cotton acreage in cultiva= 
/\ 

tion in t=l was used as x1 in Equation IIQCQ2 to compute a Y value. 

These estimates are included in Table VII and Figure 6. 

On the basis of this procedure, allotments in .the p:r.e=war period} 

1937=194:2, had the effect of keeping cotton acreage in cultivation at a 

higher level than would have been in cultivation in the absence of 

allotments. Although there was considerable variationJ the general 

level of the estimated acreages was about one-third below the actual 

acreages. In the post=war periodJ 1954=1957, allotments had. the opposite 
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effect. 'Ihe estimated acreages were more than Oln\e .. fourth higher than the. 

actual acreages. On the basis of this method» it appears that allotments 

may have he.ld c101tt.on acreage in the at·ea in the pre..,war period\ and 

curtailed potential cotton acreage expansion in the post.,war period. 

Year 

1934 
19'35 
19) .31 
1938 

.1939 
1940 
1941 
194,2 
1950 
1954 
195.5 
1956 
1957 

TABLE VII 

ES'IJ!MATED CO'I'?ON ACREA~ES DURING ALLOTMENT 
YEARSp OKLAHOMA AREA VII, 1934=1957 

Method 1a 
( 1000 Acres l 

408.097 
621,999 
502.698 
138.582 
604.012 
175,175 
492.858 
442.549 
264,279 
496.776 
682.123 
305.884 
lJ.81.644 

Method· u:b 
(1000 ACl'];S~ 

4.08.097 
377.073 
502.698 

= 10.699 
269,790 

= 16.058 
143.092 
219 )240 
264.279 
496. rr6 
717 ,'111 
513" 3'i'2 
514,762 

aA Hotments remi:nred each year. 

b 
Based on ac.tual acreages in t=l or aic.rea.g;es in t 0 l estimate,dl by the 

equation from the beg:i.nning of a ~®g;uence ,of allotment yeiars. 

using &creage in 1933 as x1 • ID'or 1935: the e.:Btimated acreage was 

cc(l)mpu.ted from. Model Il~C=2 using the previous year 0 s e:stimated act'eage 
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operation of governmental controls. At the beginning of a new sequenc.e 

of governmental controls, the. same. proced:u.:re was followed. There was 

mine annual variation i.n the. acreages estimated by this method tha.n iii 

the. estimates by the first method. Negati.ve. ac.:reages f:rom Method. II 

were obtained for 1938 and 1.9.!i-O. These we:re the. result of an unusually 

high relative price of wheat in 1938 and the higher prices for cattle 

and grain sorghum in 1940. 

The general direction of effects of governmental control programs 
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on cotton a.creage, based cm. e.stimates from Method II, we.re about the same 

as the results from Method I. However» the magnitude of differences 

between estimated and actual acreages were greater. In the pre=war period,i 

estimated acreages were only one=fourth as high as the a.ctua l ac.1eeages, 

In the postc,war period, esti.mated acreages were almost one=half larger 

than actual acreages. 'l'he.se re.:su,lts i,nd:tc.ate that allotments may have 

had the effect of holding acreage in cott(.HlL during the late 1930°:is and 

of curtailing potential expansion of cotto1m acreage in the post=war 

pe·.r.iod. 

A dHfarent method of evaJ.uating the, effects of governmental control 

programs on cotton acreage in Are.a VII wouldl be the estimat:J.on of pote.ntial 

variation in acreage und.er vari.ous price. relationships between cotton andl 

alternative enterprises. S:i.11.ce wheat was the most imp:QJ:rr.tant alte::rnat:ive,, 

it was sele.cted for specific consideration. The general procedure. 

adopted was to estimate cotton acreage under various wheat and cotton 

prices with cattle and grail.11. sorghum prices constant at thie 1954=5'7 



in cultivation July l, 1957 plus cottc,n acreage. devoted Ito the acre.age. 

With a wheat price of $1.75 per bushel and a cotton price of 30 

and is about three times the base acreage 1JJf 1957 o For each five cent 

liirne·by 

cott(Q)n to decline. to less than 15 cernts pe.:r pcmnd wi.th wheat at $1 0 75 pe:r 

bushel!, before estimate& acreage would. be below 1957 acreageo Wi.th the 

TABLE VUI 

ES'IJtMATED COI~WN ACREAGE WITH VARIOUS PRICES OF CO'I'lOM Al~ 
WHEA'I» OKJJ.\.HOMA AREA VII. 

Price of Cotton 
_(_cents ,l?_er lb.) 

,20 
.4,0 
,35 
. 35 

,20 
.20 
, 15 
025 

P:dce of Whe.at Estimated Co>tton Acreage 
~~J,..i;_ent B J?~J Jb _,,l~=-==='(""-Jl""2,.."0=,;;,0~0=a_£""",:r"'"e""'s""". le=·== 

1.75 
1.75 
l O 1.5 
2.00 
2 0 00 
2o25 

.90 
1,50 
2 0 00 

• 90 
1.00 
lo25 
2o50 

925,.66 
816,17 
6F{9 .66 
sns 1. 
842 .4,6 
621.10 

1)579.38 
1;038.27 

588.96 
1p433. 
1. /31+5 • :24 

987 0 39 
128, :2;t 



If it is assumed th.at .allotments were removed from both cotton and 

wheat, then the price of both crops probably would decrease. If the 
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pri.ces were 25 cents per pound for cotton and 90 cents per bushel for wheat, 

the estimated acreage would be 1,579 .i .380 acres. This i:s about the same 

as the acreage in 1929 and indicates that, at these price relationships, 

practically all the resources suited to cotton production would be 

shifted to the cotton enterpt·ise in Area VII. Even if the price of 

cotton decli.ned to :20 c.ents, estimated aciceage would still approximate 

the 1929 acreage. 

Various other price combinations are i.ncluded in Table VIII. The 

only price combination in Table VIII which results in an acreage as 

low or lowe.r than the 1957 acreage is $2. 50 for wheat and 25 cents for 

cotton, The estimated acreage for this pri.ce combination i.s 128 ,2t+O 

acres. 

The general results from the analysis of estimated acreages under 

various wheat and cotton. price combinations indicate that the estimated 

acreage of cotton in the post.•wat' period would be at a higher level 

than the 1957 base. Estimat~d acreages would decrease below this base 

only if there was a la:rige decrease in the price of cotton relative to 

the price of wheat, These results are similar. to the results obtained 

from the previous analyses. 



CHAPTER VII 

SUMMARY AND CONCLUSIONS 

Cotton act'eage in Southwestern Oklal:wnia declined by almost 75 pe:r= 

cent from 1929 to 19 57. M.ajior reha:nges other than the dee line :i..n 

cotton acreage have also occ.urred in the agr:i.cultural sector of the 

are,a during this period, Important changH noted were an i.nc.rease in 

the average size of farm» a decrease in the. number of farm operators» 

and a change :i..n the c:r.<C)ppi:ng system. In addi.tion1 governmental. control 

programs have been in operation or in a stand-by position duri.ng the 

most of the period. The major Agricultural Acts we1re reviewed and the 

general effects of the c.o,ri,trol programs on acreage in Area VII ascer~ 

t.ained, 

Theo re t ica l economic 1.ce lat ion:ships were de,,e loped for explaining 

changes in cotton acreage in Area VII. The acreage of cotton in cultim 

allotment; cotton price or loan :rate; prire:es (Clf wheat, grain sorghum, 

and cattle; cost of producti,01rn; and climatic conditions. 

The pr,iducer:s O acreage :response was estimated by the least squares 

single. equation techniqtue for the entire 291-yea:r period ( 1929~1957) J 

the allotment years P and th~~ non~a llotment years in this period. The 

:regression coefficients of x1 (cotton acreage in t•l) and x3 (price of 

wheat) were statistically significan,t at the five per.cent probability 

level for the total period. The same coefficients were statisti.ca lly 



significant in the nou-allotment year period. However :i.n the allotment 

year periody only the regression coefficient: for cotton allotment was 

statistically significant at the five percent level, 
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The estimated. price elasticities of acreage response obtaine.d in the 

various mod.els were di.ffe.rent. In the 29-year pe.riod, the estimate 

selecte.d was abo1Jt: .40 whi.le in the non-allotment years the estimate. 

selected was approximately unity. The estimates in allotment years we:re 

co·M:i.derably lowe.r J a.bout .15, but were based on parameters which were 

not statistically significant. 

Three types of estimates of cotton acreages in the absence of 

goverrn.mental cont:rc,1 p:rogt·am.s we:re mad.e using the n1C.m.ea 1.1.otment year 

Model !'!-C=2. Two methods of estimation were based on the assumption 

th.at actual prices would p:revai.1 eithe,c with or without allotments. The 

results from these two methods indicated that 3 in the absence of gove:rn

menta. 1 programs; cotton a.cre.a.g~ might have be.en lower in the pre=war yeais 

and higher in the post-war years. 

The third type of estimate involved estimates of cot.ton acreage 

1.llnder alternative comb:inati,c1;i:11,s of the prices of cotton and wheat; while 

holdi.ng other· vat'iables co1J.1LStant at post=war levels. I.t was found that 

the price of cott,m would have. to decrease below 15 cents pe.r pound with 

wheat at $1. 75 per bushel for iestimated cott.on acreage to be below the 

1957 acre.age. Most o:f. the. price combinati.ons indicated a level of cotton 

acreage in excess of present acreages. At prices of 25 cents per pound 

:for cotton and 90 cents per bushel for wheatJ> cotton acreage would 

approximate the same level as e:idsted in 1929, 



Although no definite statements can be made about acreages in the 

absence of control programsJ the evidence is strong that governmental 

all.otme.nt programs ha.ve affected the al.location of resources in Area VII. 

Conclusions reached in this study are that the control programs probably 

resulted in additional re.sources committed to cotton production in the 

pre.=war period and probably resulte1d in an effective barrier to the. com-

mitt.ment of additicmi.al resources to cotton i.n the post=wa:r period for 

Area VII. 
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1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
195? 

APPENDIX TABLE 1 

DATA USED IN STATISTICAL ANALYSIS OF FACTORS AFFECTING COTTON ACREAGE JULY 1, UKlAHOMA AREA VU, 1929-1957 

Area VII Prices Received 
Cotton Acreage bx Oklahoma Farmers Oklahoma 

in : : Grain : Beef Yield 
Cultivation:Allotment Cotton: Wheat: Sorghum: Cattle Reduction 

(1,000 Acres) (Cents)(Cents)(Dollars)(Dollars (Percent) 

1,316.9 -- . 17 .5 1.04 1.39 · 8.40 42 
1,429.6 -- 16.1 .96 1.43 8.20 45 
1,324.2 -- 8,7 .68 1.02 6.20 54 
1,076.9 -- 5,1 ;33 ,55, 4.30 30 
1,021.8 -- 6.1 .32 .54 3.40 36 
1,223.0 -- 9.6 .6? ,93 3.00 .28 

825,0 904.8a 11.8 .81 1.68 3.10 72 
793,7 904,aa 10,6 .86 1.16 5.00 47 
m.9 -- 11.0 .99 1.84 5.20 75 
756.8 782.2 7.2: .96 .95 6.10 37 
558.2 662.2 8.0 .56 .79 5.70 35 
595.3 643.3 8.4 .65 1.12 6.30 41 
579.3 655.3 9.1 .62 .91 6.60 22 
523.2 647.0 15.5 ___ .93 1.04 8.10 27 
606.1 600.2 17.3 1.11 1.55 9.50 31 
573-5 -- 18.2 1.38 2.20 9.90 50 
546.o -- 18.7 1.39 1.66 8,90 23 
400.5 -- 20.1 1.45 2.14 10.50 51 
364;9 -- 30.l l.80 2.41 12.20 50 
386.o -- 30.2 2.17 3,43 16.20 42 
344.5 -- 28.6 1.98 2.14 20.70 38 
505.2 -- 27.8 l.87 l.96 18.30. 24 
363:6 402,4 38,5 2,02 1,88 22,00 59 
764.6 -- 35.6 2.20 2.30 26.70 45 
644,5 -- 31.3 2.12 2.86 21.70 60 
471,4 -- 29.6 2.13 2,20 13,90 31 
446.3 478,4 31.2 2.18 2.20 13.80 56 
364.6 373.7 29.l 2.05 1.64 14.10 22 
357.0 366.0 28.4 2.00 2.18 13,30 54 
351,5b 364,9 22.7 1.93 1.64 15.69 --

~ased on percentage relationship. between Area VII and Stat.e data. 

bincludes acreage in the _Acreage. Reserve· Jll::ogr_am. 

:Wage Rate : Index of 
Cotton for : Index of Prices Prices Paid by 

Loan :Harvesting: Received for U.S. Farmers for 
Rate : Oklahoma :All Farm Commodities Commodities Used in 

'LIB" Mid.: Cotton : b:t Oklahoma Farmers : Living and Production 
(Cents) (Dollars) (Aug-July (Jan-Dec. (Aug-July Ave.) 

Ave.) Ave.) 

-- 1.28 146.8 151 145 -- 1.22 133.1 146 141 -- -73 86.9 113 125 -- ,45 54.6 72 105 -- ,48 56.6 5? , 95 
10.00 .65 78.3 65 107 
12.00 ,75 105.0 90 116 
10~00 .70 107.0 107 115 -- .75 121.1 111 122 
9.00 .75 97.0 116 119' 
8,30 .70 87,0 90 120 
8.70 .65 96.o 90 122 
8.90 .72 103.5 97 124 

14.02 1.20 145.3 122 142 
17.02 1.50 171.0 155 159 
18.41 l.80 181.5 179 171 
20.03· 1.95 184.0 182 177 
19.84 1.90 199.8 189 185 
22.83 2.60 263.2 223 218 
26.49 2.60 303.5 286 246 
2a.79 2.65 279.l 299 246 
27.23 - 2.35 266.6 266 240 
27 •. 90 2,65 322,0· 284 263 
30,46 2,90 325,5 335 274 
30,91 2.85 280.7 310 266 
30.ao 2.85 256.3 263 262 
31.58 2;85 256.0 256 263 
31.70 2.80' 241.9 252 261 
29.34 2.55 244.5 241 270 
28,81 2.50 261.8 .249 

Sources: -.Cott:on . .Acreage: Oklahoma Crop and Livestock Reporting Service. 
Cotton Allotment: Ok°Iahoma State Agricultural Stabilization and Conservation Records. 
Prices of Cotton; Wheat, Grain Sorghum and Cattle and All Indices of Prices Received: "Prices Received by Oklahoma Farmers, 1910-

1957," Processed Series P-297, '(June, 1958). · 
·Wage Rate and Cotton Loan Rate: Statistics £!n~.!!!!£~~, USDA Statistical Bulletin No. 99, (February, 1957), 
Yield Reduction: Crops and Markets, USDA, AMS. 
Index of Prices Paid: Oklahoma Farm Price Statistical Bulletin No. 238 and Agriculture Handbook No. 118, Vol. 1. 

-..:z 
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APPENDIX TABLE 2 

RESULTS FROM STATISTICAL ANALYSES OF FACTORS AFFECTING COTTON ACREAGE JOLY 1, OKIAIIOMA AREA VII, 1929•1957 

Regression Coefficients and Standard Errors Price Elasticit~ 
Cotton Allotment Cotton Price Grain 

R2 
Short Run8 Long Run3 

or Acreage or Loan Rate Wheat Price Wage Rate Yield Reduction Sorghum P1:ice Cattle Price F E "' Xl ~ X X4 X x6 X Value p p 

Model I b .81797 28.06337 -5.98872 -.65795 1.80967 .883448 81.20057 .44531 2.44636 
Sb (.09864) (19.44418) (2.41228) (l.29836) (1.58327) 

-· 
Model II-A b .80660 26.45540 -6.43409 -.92032 2.56310 -. 791'32 -.12169. .88678 23.49748 .41980 2.17060 

"b (.10723) (20.30374) (3.44015) (l.38028) (1.89570) (1.05483) (.39943) 

Model II-B b 1.19518 5.0848 .34213 2.38090 i.68714 -.26401 .37867 - .97599 29.03328 .09563 

"b ( .29954) (13.07376) (1.82356) (1. 76114) (l.48484) ( .91837) ( .36281) 

Model II-C-1 b .5955 74.278 -25.2025 .2986 9.937 -5.808 -1.823 .914 -12.18 1.003 2.589 
Sb (.2326) (55.848) (ll.019) _ (2.643) (6.004) (4.249) (l.313) 

Model II-C-2 b .5875 74.18 -24.60 _9.79 -5.67 -1. 77 .914 15.96 1.046 2.536 
Sb ( .209) (52.68) 

(9.09) ______ 
(5.52) (3.84) (1.15) 

Model III-A b .86532 20.66307 -5.14693 -.04354 .01471 .87633 32.59606 .32788 2.43445 

~b 
( .07997) (18.35320) (3.30834) (.90658) (.38668) 

Model III·B b .80404 7.17987 -.13558 .46752 .05153 .96670 39.41697 .13503 
Sb (.11917) (11.380) (l. 767) (.6699) (.2808} 

Model III-C b .8010 23.923 -13.300 -1.295 -.2154 .884 15.25 .337 l.69 
Sb :<.1883) '(48.907) (7 .141) (3.244) ( .834) 

Model 'JJI-A b .86282 21.i6740 -5.28653 .87628 59.02187 .33589 2.44853 
"b (.07109) (16.85810) (2.31093) 

Model IV•B b .88193 7,46390 -.37586 .962981 168. 75991 .14037 
"b C .06369) (9.38289) (l.11745) 

Model IV-C b .'84968 13.90899 -13.05394 ·.88318 29.94916 .19617 l.30497 
Sb (.11316) (34.37186) (5.47040) 

Model V b -.0132 5.478 .7640 -1. 713 -.7296 .2239 -.2887 .62 4.88 

"b ( .268) (13.244) (l.521) (1.511) (1.458) (1.018) (l.082) 

aEstimated at mean value of variables. 
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