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ÁciilJoìr,llDGiI,,iIi{TS

The au-ihor wi-shes to ackrrol+1ec16e the su-pport ancl guiclance of all
tirose l.'ho assistecl in i,nlcing this project ¿ncL report possibleo

The ¿,utho¡' r'rould- lilce Lo expres$ particular appreciaiion to

Ðr* -¿iull" ìfood-u uncler r'¡ìrose supe-rirision this th.esis wa.s i;rj.tiepu IIis

aC.r'ices assistance and critÍcisms l'¡ere inveLl-uable* li'ppreciation is

also cLirected. tol.¡ard. ?rofessor S.I(* Si-nhau uho assistecl by i,ray of

statistical consul-tation.

Âclcaor'rledgenent rnust be given to those in tire Livestock Industry,

ir'ho freely gave tireir iilie end iiformation* l'ro i{en linowlesu l.ianager

of the Public }iarke'cs Liniteci lras most helpfi.Llu as rras the S.baff of the

Canad.ian T,ivestock Co-opcrativc (ilesterri)Li-ruited., The tr,ro pacìcing

planÌ;s (airon¡tmous by requcst for obvious busiiress 
"uason*) 

i.¡hi-ch co*

nira-¡¡*a.l ì'r l-1.ì - q.i:lrrl¡¡ Âaca¡i¡¡ c,ran-.i,--l ô^1-¡^,.,1 n-r^,^,..(,l,)el¿¿ LeLr ¿11. Lt.tJ-s _ -**", , _ _y_uräI acisloHl.cu8elrieilte

fhe forebearance of l.irsn l.ia::ilyn iÍorley, typis.t of ihe original

ancL fin¿l druftc of 'chis thcsis, is gratcfui-ly arclrnor,;red.gcd",



.IirV -qi"IJ:rlTSIS 0_- il?,P.OiìS T1'I ESTIi,i.¿i.llItiIG YIALD i{i\D Grtù{DE
OF CJiTT],E SOID OL,I Ji ¡]W: IJ]!]IGH'I BASIS

Rich¿r,d l.lurr.ay ,rlrryn Loyls
University of l.ian_itobau l_96{-

The l-ivestock industry is an j-mportant segirLeni of the ì,Ia¡-itoba

economyo ThousanCLs of cattle are sold anrl slaughtered- in the ldnnipeg

rnarket area e¿ch yearÞ itäost of ihese anj-mals are sold on a l-ive r,ieight

basisu a me''hod- of sale by wliich ihe estimated value of a-n" animal d.e-

'bermines ihe prÍce per pound paid. to the se]ler* The evaluation oïocess

involves estim¿ition of -Lhe yield, and. gracle by an experiencecl buyer* 1,he

possi'bility exists of errors in estina'r,ing yicld_ and. grad_e i.,¡hich l¡i1l

affect the firral esiirn¿_ie of toi;a1 vallr_eo

This thesis is a re-oort on the ne.-h-rre, frequency a:rd. iiragrritud.e of

yield- and gracìe estitnation errors com¡litted. by 'che purchasers of a*nimals

for two s'b* Soniface 1:a.cking firrns* The d.a-ta sampling l¡as lirri,ued_ to a

tine period, of less th¡-n one uonthu c"uring i,{hic}l a tol,-al o1 zB7 steers

an - 52 heifers r'rere sarnpledo îhe sarnpling r¡as linited_ ,co steers and.

heifers of the estj¡rated. grad-e cla.ssificar,'ions Canad.a Choice* Calada G:ood.

a:ld. Calrad.a Sta:rdard."

The s'cud.y atternp'red. i,o de'uer¡dne the size of errors experienced by

the packers und.er the assr-ui4rtion tii¿rt the packers are concerned. -rui-th orrly

aggrega'Live accuracy* ,t:t atternpt r¡as naCr-e to cÌeterurine the freQuency

a::Ld. magtlitud-e of emol:s ex.oerienced, by sellers of ind.ivid-ual- anirilals.

The stud"y also atternpted. to d.eter¡rine d.ifferences in error.s ¡nade on s-reers

a-nd- on ?reifers as r'¡ell as error d-ifferences between sales ila.d-e d.irectlv

io the paclcing pla:rts and sales through the public ]jari:ets Limitecl*



Tho i,iajor issu.lp';ions ilecessary to '¿he airalysj-s ijeïc:
/. \l f J t'le buycrs assistiirg in 'i;he szuiple gathering r¡er.e un¿ffccted.

in tlreir d.ecisj-on ni:king by 'uhe recorciing of their crecisions"

/ ^\l2) the buyers grad.e esii,,rates r¡ere a-btcurots io identify tÌte

official carcass g-rad.eu

/-\\i/ the v¿lu-e of eacir becf cerca.ss grade purchased r,¡as i;ìre

averaå'e of the prices Lhe buyers a.ttei,rpted to pay- for those g-rad_eso

/,\
\4 ) iÌre populr';io¡.r of errors sar.,rpled. ìiere norilally d-istributed.,

The sig::-lficant ccnclusions d-ra',,;t f:con -l,ire s,cud.y aï'e as foll_ol¡s:

/. \trJ uain'[enance of id.enti'Ly of indiviclu-¡-I ,Eni¡ir¿:.ls 'chrough 'che

slau.ghter process al'uhou¿;h t'ir'e ¿-rd- l¿¡.bor coi.isuìÌinb$ is feasibte at

least on a research ba.sis*

/ ^\t'¿) individual yield.u grade u.n<r pr.ice eri,ors d.o not aluays

cancer off so tÌra.t the packer buyers nlay p¿Iy less ilran or mo:.e ilran

'r;heir buying o:rders for their beef procureilients, tividence of over-

paSments as large as 'fi)0*96 per Ïruncìred-weight live and. r.rnd.erpa¡ments as

large as :p'0"89 per hu-rrdredweiglit live l¡ere fou::rd on packers ;ourchases,
/ -\\'t) indivicìual- yield., gr.ad_e a-irc pi:ice er,rors occurred. rrhich

resulted ilri;otal pricing errors as large as ,¡4"50 per, ltr-rrrci-rcCueigirt

]-ive* Irl a-l-l cs.sese ov'ell one*third, ojl'¿he anj-rr:La.ls i¡eïe,:.r:icecl I,iitir an

erro:r of over 'i1.00 pcr hr.urcire<lveight h-ve*

(+) yietd,u and probably grad.e errors? are of such irature 'i;hat

prod.ucers of high valued- aninals are und-erpaid-, a:rd. 'p::ociu-cers of' loi,¡

val-u-ed. aninals are overpaicl*

/-\t5l ino'.e stud_y is requj-reci -Lo dctcct conclusive clifferenccs

betr¡een -bhe ability of buyers io cv¿rl.u-ate steers ancl heifers" arrd to



eccu"ïa''üely e.¿alu-ate animal-s pu-r'chaseô. through cl-iL:ect and- incirec'L

chan¡lel s"
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IiiTRODUCTIOi[

I â I|JSTORY

Found-ing of f-he Red. R:iver Settlenent in the ea-Tly nineteenth

century resulted Ín the introduction of cattle into the area r,¡hich is

notr l¡rown as the fuairie ProvÍnces" Early slaughterirrg rdas d.one only

for hom,e consr:mption but later, animals i¡ere sl-au-ghtered. by local

butchers for ihe gror',ring urban population, lly l87oe an export trade

for cattle had d.eveloped rrith the u,s, rn the Prairie Provinces a

fer¡¡ sroalL paclcing plants r'rere record.ed. as early as l8go but their

imForta;r.ce r,¡as not significant irntil about 1910*1

In t-he early stages of d.evelopment, cattle r.¡ere sold. both d.irect

to packing plants a.nd through public stocþards, .An .A.ct passed. by the

l'iarritoba Govertment in 1911 incorporated. the Public l{arlcets Linrited.*
Õ

This institution officially bega:r operatÍon on August L4s rgrS*t The

me'bhod. of price negotíation adopted. involved settlement on the basís

of live price per pound. by the private treai;y rnethod.u

Development of trurck transportation from 1:he r97oss oru'¡ard. in*

creased. the proportion of 'çruck deliveries at the extlense of d.eliveries

by railr,iay tra:rsportation* Accompanyíng the increased. importance of

truck d.eLiveries was the increased. proportion of a:rimals by*passing the

l{nFn chowne s'c" Hud.sonn J"Ne l,ewÍse þe_-Qigç_qt_.j[ry]iq!inå !g
tlvestocltu liiarketing' serviceu Econornics DiviÀíoÇ cajlada
Departnent of Agriculture, i{ovember L94I, p,5"

Cq{radqrs- Ieree-st_8pblig ya-rlcele F\rlletin pubtished by the
ünion Stoclqyardsu St* Boni.face* I{ali-i;obau L9i27.
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public stocþard.s ancl being solc1 d-irectly to i;he pa.ckers. Although

these trend.s are not necessarily related, they have very closely
7

paÏa.lJelled- one a^notherq-

Recogn-ltion of the furportance of beef grad.ing ïras first made in

1928 rvhen a report of the Joint Beef Cornmittee rias nad.e pubtic in
Á

1"ij-nn-ipeg,- I'J:is report recormrended. that the Departroent of ,{gricultr.lre

d.evelop an official grad.ing and- brand.ing systen for beef" The reasons

for these reconmend.ations r,rereå (f) to ensure beef consumers of quality,
, / ^\and- 12) to provid.e incentive to prod.ucers to market better quality an:i-

maJs' In Septeinberu L)2)u the service of beef gradjng became avaifable

to arly establishments requesiing it, The official grad.es adopted- r,,'ere

Itchoicerr*.¿ "go9¿"n5 Rapid. progress r,¡as made in the attenpt to increase

the numbers of ariimals officially grad"ecl" By ltiaye 1942î the system r,ras

sufficiently d.eveloped. that it became staiutory that all beef to be

bra:rded. itas required. to be first €trad.ed- and. stanped. by an official
gtrader at the poÍnt of slaughtero

TIre record.s avai-Iable d.o not indicate hol,¡ the transition to the

present live sale nrethod evolvedø Since their inception, the packing

plants and" Fublic I'larkets l,ìmi ted have negotiated. on a live geig'ht price

d.eterm-ined. by some form of visual appraisal of the an:imal prior io
slaugirter. At the time r+hen packers pr:rchased- a large proportion of

Choi.m, g!. -al_.s &eJ¿Aeqf_i{ar, he@s p* j.

H*J, l,laybeeu Beef and. \real Grad.ing in CanagA, livestock
Dj-v'i sion l{arketing service, ca.nada Deparì,:orent of Agricultu-re,
Ottar'rau Decenrber, Ig55o þ, 3n

Tl^-i¡ - A¿uJuôa lra ¿i-o

4



their procurenents from ]ivesLock drovers, the price ihe proclucer

received. r'¡as deternined. on a rrper head.r 'basis" These a:rine.ls i.rere"

however, ulti¡ratel-y purchasecl by ihe packers on a rrper powrd.r basis.

'rhe importance of d-rovers has decreased. to the point i,¡here only a fevr

prod.u-cers still selL anilials by this method.o A receni d.evelopnent has

been the apparent trend. towarcls nLarketing sJ-augirter ariimal-s on a raiL
5a

grade basis"

2O TI{D PROBI'EM

By far tire largest proportion of slaughter cattl-e narketed. are

priced. by a visu.ar appraisal of th-e a-rrimal- pri.or to slaughter* tlve
nni n'i n o 'i rr¡n'l rro- lJf e mrlri no, n'f -¡-,r^ i mnn-*^-* +-,-^^jrr---LL;-Lli.g r.r]voJ-ves u¡¿v ¡¡¿u!¿¡ttl vr ulrv ¿uyv¿ udru uJ.pyÈi of estirn¿tions by

tire buyer in the process of arriving at the finar- price offered_" Jrrl

estimate of the caTcass €trade of the animal deterrnines ihe carcass price

accord-ing -bo the offered cårcass prices in that time period.; esti-mation

of yield. deterrnines the ad.justnent from carcass price to live priceo The

live price is negotiated. on a per pou-nd, basisu

Appraisal of the ani-mar is performed. by an experienced packing

plant buyeru but lds estinates are based. on su-bjective judgments rather

than on objectively o,uantifiabre characteristicso fhe buyer a,;tempts

to visual-ize Llte an:imal in its saleable carcess condition a:rd to eva-l*

uate the carcass in 'berms of his buying ord.ers* llhen he has d.ecid.ed

upon the a:rticipated, carcass gËadeu he must then convert ihe carcass

price per pouird. to a live price per pound. accord.ing to ¡is estj.:nate of
the yie1d.6

rì:
See page 1þ,



l'he gracle of a ce:,cass is d_e-,¿ermined. en-Lirely by the physical

featu::es of 'che actuar carcass as pe::ceived- in accord-ance r.¡ith ihe

official grad-e sta.rrclard.s by the goveïrunent beef grad.ero fhere is no

ê Þrioli rel-ationshíp bet-vieen the characieristics of t-he 1ive a:linal

and. the resulting ca.rcass grade" fne buyer, d.epend.ing on his experi*

encee must appraise the live a:l-imal accord.ing' to his estimation of ,che

characteristics of the resulting cålrcassø

similarry, yield is d.epend.ent on the total amount of loss in
weight fro¡r the l-ive to the carcass cond.ition. Buyersu on the basj-s of

their experiencee âïe su-pposed.ly able to jud.ge the emount of t-his l-oss

and convert this estiilate to a. yield. estimate l¡hich is then used- to

convert carcass price to Líve priceo

i'fary factors contribute to the difficulty of estimating cårcass

grad.eo Since the esti-nation of grade is su-bjective rather than qua:iti-

tative, the buyer himself is a souree of error.- nifferent buvers

appraising the sa¡e a:rimal- under id.entical cond.iticns may esti:na-be the

g-rad-e d.ifferentlyo Second.ly, since official gra.d.e d.esignations clepend_

on such factors as agee conformityu ueat coloru ¿urd col-or of a::.d- relative
d"istribution of fatu these factors must be d.etected. by the buyer if the

proper apprai-sal is to be nad.e* the rel-ationship of external a¡rd- ín*
ternal characteristics is not rcnown with certainty* As a resu_ltu in-
ability to d.etec'u ínternar characteristics or ui-sinternret¡.1ì on nr lþs

relat-ionship befi+een externaL and internal features rnay result in esti-
mation errorse 'IhÍrd.ly, ,che resul_tant carcass

extent a subjective d.ecision, Skill in carcass

grad.e is 'r;o a large

grading is noi a}.rays
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unjforrn betr'ieen qualífied. grad.ers. Consec¡uen'u1yu a:r acld.itional- source

nf ar.r.nr i q nnooì h'l a fr^- *i"^ lr"',v¿ ¿u ywo,jruJ_e r_ron trne Duyer _ grader rela.Lionship"

Sim-ilar to grad.e estiination is the pïoblem of relatíng externa;.

characteristics of the a^ir:imal to the aaount of r.ieight loss in the

slaughter processo 1'he rueight loss is influencecl mainly by; (t) arnount

of rrfiflrr (waier and. feed.) u Q) viscera and bocly r,rasJrese (5) nece"sary

trim ii¡nllr,.ìino fefi çn| lrnri qac / ' \ - 'ur-¿lrr ,lu¿Lru¿frë r*- (4, hr-de a.ild. append.å.gese The amorrn¡s

of these components relative to the carcass weight vary consid.erably

from a¡i¡a1 to airir:.alu Ability to d.etect these cLifferences may be dif-
ficult" r\rrther, these subjective evaluations are generally mad.e on

the basis of a brief and" sometÍroes distant assessment of the air-Lrua1rs

phenotypic traits. .Lbility to estinate accurately the factors d.etermin-

ing yield may be a function of proxinity to the a::_imal" Since price

negotiation usua.lly occurs rapid.ly and. und-er cond.itíons of consid.erable

clistraction, calculation errors in converting the ca^rcass prj-ce per

'nnrrnÄ J-n l-l¡ a ì ì tra nri ôô hôr -¡n:rnÄr/rJL'ur(¿ uu ulrc 
'JVL vr¿v' lsr ler¿l,u are also a possibì-lity"

Th.ereforeu 'Lhe l-ive pìr.rchase process seems to be one of estina_

ting the physical €trade and yierd. of a live aninale then tra¡sforming

these estimates into a price per pound. of the live aruLmal" The problem

firndamental- to this sfr.i.dy is to neasure and anaryze the accr:racy r¡ith

tvh-ich these estinates are accomplished-u a-nd. fuz,iheru to measure and.

analyze the effect of these estimates on the value and_ price tyans*

fortations resultins ilrar.afr nrn -
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Common cfassifica'uions of research usually includ.e applied"

research as one type* rn marketingu applied. research is usually of

the efficiency orientaied. nature. The method. of efficietlc¡r oyiutrtated

research is generally concerned. r¡íth conceptualizing an abstractu id.eaÌ

narketr r,.rhere, according to Alfred. I'larshallu nthe same price is paid.
afor the same thing at the same time in all p,erts of the ¡rerket ,o*,,o

The d-eviations from the id.eaL narket are measlrred. and taken to be a

rûeasure of the relative efficiency of the existing system,

In this stu-d.yu the ideal or perfect market r,¡as consid.ered. to be

ihat in i,¡hich there ffere t1.o d_eviations bet-r,¡een the gracle arrd yield

estimates placed. on inclivid.u-af ani¡o¡ls orior to slaup'hter ¡ncl the tr.,ue

grade and. yiell knor,rn only after slaugt:teru rn the absence of these

deviationsu the price pa.id. for ar animal r¡ould have been the price that

a:rjmal was i¡orth as a:r input factor to the production process of the

packing plant unless other sources of variations existed., Such in-oer-

fections could result from calculation errors and/or premiums or clis-

counts paid as a result of differences in bargain:ing por,ieïe

A strdy of the accuracy of pricing a:rinals is jmportant for
n

several- reasons6 A recently prblished. report' reveared. varying d.eg::ees

of dissatisfaction with the l-ive sale of slaughter cattle* lÍve sale is

:{lfred }'krshalIr Princtple-å -o"f Ecoqomics" (T,ond.on; Maci'Llrran
and Compa::y l,td"e I96L) pp. 270-71*

r,iveFtock_ Itlarleeting in $anitoba" Report of ihe ser.ect com¡r-ittee
of the legisla.tive Àssembly of l,tanitoba* Februarys I964.u p, jjs
and. Chapter 1þ -p_as-Ef:n,
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preferred. because it provid.es greatcr freed"om to bargain and an

opportuaity for the seller to reject or accept a:: offered. 1:rice" 0n

the other hand, rail payment is ad-vantageous becau-se of its precision

in nriaino Si-¡^o in tha ro-i'j no¡*on+ -^l'l;- - *^+l¿¿¿ j,¿+v¿f¡Õo ur¿rL- -Þ* I-LÐ¡lrre¡ru Þç!¿Årf5 ruv ur'ì.od- no gstination

of grade or yield is required-, these sollrces of error are eh¡ninated,

Rail pricing is opposed. because of the difficurties invorved. in

id.entification of animars, the loss of freed.om to reject a bid. of

total knoi,n: magn-itud.e, fear of large losses d.ue to condennations a¡d

the inpossibilif of sitauLtaneous bid-ding in a¡l auction ring of feed.er

ancl packer bu.yers*

Althou-gh ì;he incid-ence of rail pricing has been increasing in
recent yearse a very small proportion of the slaughter anlmals sold. in
the l{iim:ipeg narket area are sol-d in this nianner* In ord.er to d-eter-

mine uhether improvem.ents in 'uhe existíng marlceting systern are r:rgently

need.edr some quafititative lcror,rledge must be available on the rel-atíve

accuracies of rail pricing and- ]ive prícing'" The probleur of .bhe

practi-cability of re.il pricing rrras cr.alyzed, in British Columbia in
a

I9+O-4'1-^' Á si-milar a¡d- niore e>Craustive stu.cly r¡as d-one in }Lin::esota
ô,^ 1Ïrom 1946*48,' The resu-lts of these stu,d.ies ind.icar'e that improvement

in marketing' efficíency fron ihe standpoint of grade ancl yield estjmation

accuracy may be possible" Holreveru since ma;ry technological and. insti*
tutional cha:rges have occLr-rred since these stud.ies r,¡ere maile aad., si:rce

a- 'Ihe Licability of ttl-e a:rd. ì.fe
The National- -{d.visory iJeef Conunitteeu Ottai,ra, I'Iarch, L9+2"

An,Ao Dol¡elLs Go ]Inglenann ll.,ll" ¡u""in, P"À" And.ersonu
I',f.a.rh.eJ!ng Slaughteq _C¿ttl-e by Ca¡cass i:íeid:rt and G.rad
lìr I I oii n Tiin 'l Ê'ì TT--i *"^-^i J-., ^-ô riirur-Lc r,rtr I'rJ0 E aoJg u'r v çr Þ¿ vJ ur rr¡1,lTl€SOta J,gfiCUltUf al
Station, Febru.ary, I9+9,

Technical
Experi¡rentaL
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l;hev r'rere nrrrj o{ ou-t ulÌcler cond.i-i:ions i;emnor¡l lv ¡ncl seô,or ,'nlìi cFìl l^vrruJ !¡ ur u va r r u¿ U U- l, UJILI9I' L,OllU.J ___ _*_*y

d-ifferent froro the i{arri''r;oba situa.tion, bheir reported finciings msy noi

be valid. currently and locally.

Yield. and grade components are iaportant to pricing accuracy

because of their importance in the price d.etermination process" Ä

rel-atively small physical error in the estimation of yield. or grad.e may

resuft in a relatively large p::ice error per þou-nd. and a reratively

large aggrega'i:e error r,rhen consiclered, on the total animal basis" Á-ï]

error in ',,he estimate by one grade cou-ld. easily result in a ten d.ol1ar

total price error on an a:ri,nal" gimif4']-yu a d.eviation of one perceni*

age poj-rrt betr^¡een estj-raaied and. true ]rield. could. easil-y result in a

total- price eïror of five d-ollars p"r uni*"1-ufO If these eïïors are

co¡l¡dtted. simultaneouslyn a total price eïïor of fifteen d.ollars meer1s

a relatívely large loss to one bargainer and a large gain to the other*

,A¡ error of this magnitud.e may exceed. the totar margin of profit avail-

able to either the producer or the processor from the arrinal.

Approximately four hund.red- thousa:rd slaughter cattre are soro

arurually in the iíiiuripeg market äreae (see Table r) and erïors of the

type st-uilied. could. account for mar6i thousarrds of d.ollars being redi-stri-

buted. among producers arrd packers* Assessment of these errorse if they

d-o in fact existu is importa:rt to both packers ancl producers in jmprovi-ng

marke'cing efficiency as r,¡elI as to assist policy nakers in effectj:rg a

nore efficient and equitable system if th:is r,'ere found" to be d.esirableo

10 fhese values a.re approximated. frorn a rive anima] assumed. to
l'reigh one thousand. pouncls" The assuned. carcass price is
about $45"00 per hirndred.neig'ht and a grade príce d,ifferential
of {12"00*
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TOTAL CATTIE RECE].TED BY PTBLIC STOCI{Y:$DS ÀI:ID PL{jiiTS
*

TN i'LAl\-lT0BlL 1959-63

Year Lg6o 196L L962

Received. at Public
Stocþard"s (Tè'pg" ) Ze+urc+

Received- at
Plants (Mutr" ) t4zrzoo

c/¿g J I j

LIJ9JVV

77^ 17AÀ
/Jv9 t-t-+

¿e)9vJJ

232?256 24-6 sggS

146so7g r5+e759

Total I'Ta:ritoba 4-UO e 

'ÈJ+
4251543 /L/9 | t J 378s155 +OLþ754

Toial Canada 2srg3s70r 2p748e506 2s565s782 2e5l8eBBg 2s5gos267

Source, l,ivCeio cI __l.la-rket Eevi er,r, Iiarke'us Inf ormation
Prod.uction a-zrd ltiarlceting' Breilrchu Departnent
culr,1-ire, Ottarra, Ca¡ada,

tìaati nnv\/v v4v¿¡9
nf ¡1 o':"i -

4." SCOPE AND IÏI{I1.ÀTION OF TIIE STUDY

lhe scope of this stu.dy v¡as confined. to an anafvsi-s of vielc] a:rd

Srade estimation errors on slaughter cattle sold- in the l'Íiruripeg market

âTeâo Price errors resulting frorn other sor.tïces of variation* thoug'h

economj"cafly important if they existed.u r,rere outsid.e the scope of the

present s-budy" sùrilerly, the relative costs of z'ail pricing and. ]ive
nri ei n.o TlTêrê n^'l: nnncì r'ì aøo.l|¿¿vr¡¡€á vvçrç ¿¡vv vv¡¿u&sv¡ ,,ere the relative desirabilÍties of ü:e

tr'¡o method.s of sale other than the conparison of acclrracy* Ihe carcass

gracle ancl Lrue yield. rn'ere incorporated. only as a meails of deterrrrining

the dev-iation from the id.eaL,
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Icleally, the results of this sÌ;u.d.5r r,roul-d. enable d_ireci irference

to t-he eniire population of aninals sold- on a live neight basis in the

iiinir-ipeg mu.rl<et ÐrêÐ.o Du-e to sa:apl-ing r-estrictj-ons tjris type of broad

generalizatíon is inpossible from 'uhe resul-ts of ihe present study,

[he collection of necessary data involved. a heavy inpu-b of

research labor per animal incruded. in the sampleo Tne iechnique for

sampling was unfamiliar to the industry and- research persoitrel time i¡as

limited.o Äs a resutt of these restrictions only t-vio processing' Ínsti1,r.r.-

tions lrere sarrlpled.u the period. of time rr¡as liniited. to one month and- the

class of cattle resiricted to steers and. heifers of 1ùe three to1: grad.es,

1'he fact that only 'n,¡o of about fourteen packers r¡ere inclu¿e¿

need. not be a serious limitation in itself* The nurnber of animals pur*

chased by these fvùo processors make u.p a consid.erable portion of total
animals processed in lliruripeg, Hoi,reveru the one packer was buying a

particular class of steers and heifers for a pariicular narket" As a

resultr only 'chat particu-lar class ca¡ be consid.ered. to have been sampled.o

Th.e other processol: purchased al1 kinds and cl-asses of aninals by all
cha¡nels but this d-id not represent a ra:rd.om sample of all packerso For

this reasonu the stu"dy may be more justifiably consid.ered. as a case studv

of tr,ro processors rather then a stud.y of the I'ta¡litoba meat processing

índustry*

nne limitation of the time period. studied. could be seríouso con*

sj-d.erable seasonal varÍation occuJs in 1ivestock marketingsn Although

absoLute mrmbers of animals roarketed d.isptay less variationu the structure

of the classes a:rd. kincls of anj*.naIs varies to a large degree* fl:e month
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sÐx{Jled rr¡as chatlacierizecl- b5. heav¡r co-,r anC feed_er ce.tile rlel-iverj.es

a,rcL rel-:.tively light clel-iveries of the classes being sampled.* Lr

add"itionr a seasonal roovenent of grass*fecl ca'utIe i'las beiiig receiveclo

TÌre gracles of these cattle rnay bc pei:aIized. becau_se of extreme ]¡ellor,/*

ing of 'che e:rternal fat layers resulting fron hig.ir caroteire-pigrrrent

conient* Jud-gment of the irue grad.e on such anlme.ls is consid.ereil uo

be rnore difficurt than on dry-fed, cattle* tìherefore, fl:e errors noïm-

ally involved in gracle estirrrates nay be overemphasized. by statistics
from clata gathered- frou a ,oopu.la'Lion con'La.ining a, higher than average

lrropor'ì;:'-on of grass*fecl" cattle,

'Ihe saaiple l.ras al-so l-imited to steers a¡cÌ heifers estinated to

;o::od.uce cÐ.rcasses gracling Canada Choice (ae¿), Canada Good. (Blu.e) and.

Canada Sta:rd.a¡cl (lroltn)* Since esti-ura';ed. grad,ings '.lere not all correct

sone carcasses of l_or.+er grad.es irere inclucled.* The si;r.:_d.y carriecl ou.b in
'1 I

llínnesota** showed. snall d-ífferences in the ability of buy-ers ¡-o esti-
mate grad.e and- yield, on steers a.ird. heifers compared vrith ihese estima-

tions on slaughter col'¡sr the accuracy of estination on steers and heifers

being sJ-ightly greater ilra:r on co.i,rsq

Accuracy of pricing necessaïi]y involves the inctusion of value

of edible ald- inedible offal" This infornation nas not availa'bfe a:rd.

therefore cou-ld- not be includ.ed., TJre scope r,¡as lirnited. to ¡1re carcass

of the a:rímaI a¡d the esti.lnate of ihis Çarcass by ,;he buyer at tine point

of saleo

tl rbi.i, p, 22
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The Li-rni'r,ations no'r,ed T.iere a consequ_ent of the lj¡lited. time

and- resources availabl_e to acconplish a nore coraprehensive surveSru a:1d

the refusal of one major packing finn 'bo co-opereite in ihe study, ifhe

effects of the limitations a-Te to restrict the iirferential- b¿se for
generalizati.oir, Ho'ltever, valu_able infor¡:ation r"ias revealed and.

generalizatioirs i,¡ith:Ln tire restric,cions lrere mad.e*
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1* DjdFI.tiITION 0f fEIliS

Consid.er:able ter:,iiilology 1¡-ss¿ in this thesis has specia.l mea:r-Lng

r¡hen used in tl:e context of livestock marketi-ngu Sone terrns r¡ere u_sed-

j-n order to sinplify d-escriltion ¿¡d. are u.tr-io.ue to this report* I,Iuch of
tha {-^--ì-'^r^''" ís defined l;hen it ¡oÐepì-s in J:ha -ro.¡oi.t l¡rrÌ-ii.ie¿vrvt)J ¿ù uçr ¿tf,gu LItt(jlI I

elppropri-a'be to clarify some of the Ímpor:tant ¿:rd. recu-::ring terils a.,; Llús

point*

Gra{e * ís ci.efinecl as 'che qu-alil,y cì.esignation a-Ltribu,ued- to gre cold.

ca::cass of a beef animal* 'IìÌre gracle is determined. by an ernproyee of

i;ire ca:rada Deparbrnent of 1*gricurtureu r,j-ves,r,ock Division, in accordasce

r.:ì ih c*otrrJ-nrr¡ J' 
f

_eef grades**

The official- beef grades r¡liich r,¡ere j-nclu-d-ecl Ín the study 1rerei
/-\llJ Ca:rada Choice - d-eno'ced. as nRed.rt

/ ^\\2) Ca:rad-a Good- - clenoted. as ttBluen

t-\\J) Canacla Stand.ard * deno'ced_ as ttBro-,¡nn

| ^\\4) Official grades less than arly of the above, d.enoted as
'lUngrgde¿tt"

f¿gfq * is d.efined_ as the ratio of the irreight of the carcass af.ber

chilling io the live aninal i,reight at ì;he tj_ue of sale, It is usually

expressed- in pe:: centulltq

rn practice, the cåïcass is not rer,leighed after cooling and. only

the ho'b ca-Tcass ,¡eight at the time of sLa.u-ghter is ava.il"ableo Due to

1 S"" A,oPend-lx tr-{rt
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the slrinleage in the coolÍng process each packer d-eciu-cis a sta-rtclard

1:ercentage aLlorra¡ce fron ';he hot csrcess veight in orcler -bo estjmate

the cold. catrcass ueight* Th.e d-ed.uction is u-suall-¡r -bir::ee per centu fhe

estiuate of lris1¿ r'¡hicb. the buyer raakes is based- on his esti:riate of 'Lhe

cold carcass ireig'ht"

Exam¡le- .o-f Calcu.la'ci_on _o! _Iield.

¿¿E¿U =

üve arú¡ra1 ueÍght Ç80 pou.nd.s

I-Iot carcass ueighb 575 pound_s

--4D1sccunt T:y 3i'" to obbe-j-n

llstina'ue of cold- cÐrcass neighi 557 "7j pounds

Col-_4 Carqass l;eip:lUL _, r^^
@xluu
L.F.''7 .7É,
_rJ lJ f) 

", I 
^^^ô^ 

L rvv

56.9r%

Ce¿:caqs - is clefined. as'uh.e sa.leabLe portion of'the sl¡u-shtererì.ririr1¿l

remaiiúng aftez" removal of the hid.eu ap.oend-ages ancl alr the internar

orgalLs (edible ancl 'inedible)" 'Ih.e sa.feabLe carcass is usually d.ivided-

-lnno-i frr¿l'in-l1rr ial-¡ l-.,n r¡o-r].¡ .,\¡.rì.1â-l-r.i ^-1 -^^r4-i ^-^¿v¿rij¿ uv_q¿¡rdrlJ ¿f r þU Uf: U lig¿ll.¿J :ty-lius Ut rUcl-L rJUl-. t¡JUlli) e

SlrauAhte-r r'Urlma1 * is d,efinecl as a steer or heifer in a suj-iabJ-e physi-cal

condition Í'or slaughter, processing e¡cl resaLe*

lfVe Sal-g * refers -bo the consur¡ma'r;ion of price negotiations on slaughter

cattle pri-or io slaughter a¡d prior 'uo kno-v¡ledge of ,che trre caÍcass

grade or iteÍght" fhis rcethod- involves estimation of the cÐrcass €rade
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from 'che physical fea'uures of tire a:rirnal- Ðr.d conversion of the estiua''cecl

ca.rcass p::ice to a lir¡e-rieig'ìrt price by an es'bj¡a'ce of the yield.,

Df::'eq_t S-ales - å:re d.efined in this study a.s those sal_es of livestock

r,¡hich occr¿r at the l-ocation of 'lhe purchasíng packíng pfalr'r;o It is to

be noted that bhis defini-tion i s d.ifferent from fl:at used- in cunent

statistical reports. Such reports d.efine as d.irect sRtes ¡nv s¡'les .Lo

a packi-ng plant other tha:r through a Fub1ic l4arkei*

r.¡È+reç! 
sgl-eg----------------- - are d.efined. in this str.rd.y as flrose sales r,¡hich are

conswnmated- in tl:e Pu-blic }larlceis l,inited. by tire auction uethod. of

selling,

Rafl _Çf_a4-e_ù -q.-q 3ø!1_ _Pfi-c_e_d= - refe::s to the estabt ishment of grade andf or

price of a slaughter a:::i¡ral- after the arrimar has been processed, a:rd. is

hangíng in the cooLer of the processing ;olant*

Eirurlpeg-l'1sE:ke'Þ Ärea - is d.efined as the geographic area from i.¡hich the

ilirur:ipeg and. st. Boniface Packing Pla¡ts receive their supi¡ries of

sfaughter a¡imals* The area is composecì. primaril-y of lr1a:riioba and. Eastern

Saskatchel¡a:r*

-Egqqr * r'¡it-hin the context of this stud.y is d"efined. as anJ¡ d-ivergence of

the buyers estin¡.te of yieldu or of grad.e, from 'uhe true yield.u or grad_e

as d-eter¡n:ined. by the beef grad.er. The infornation ob,ua-Lned. from the

cÐJcass I'ras asstlxled. to be accr:rate and. final; a tru.e neasìlre of yield. a:rcl

gracleo
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2o ],fVA S,¡"i,ll'iRIU'ISAC'II01[S

I;ive sale t::;ursa.ctÍons âs defined in the preced.ii:rg sec,uion

replesent the largest oroportion of slaugh'cer cett]e sales in the

'diruripeg Iriarket åTêå.o Á.ccurate statisti cs r,;ere not avaj_Lab]e to d.e*

ter¡ri:re the exact prolortion but it has been estimated. th¡_t ¿rbout

ninety per cent of aLl si-augÌrter animals are sold. by ihis nethod. of
L̂pïl_cLngs

the mechanics of the ]ive-sale tra:rsaction invoLves the trans*

forna'uion of 1,'Ìre caïcå.ss price into a live price by acljustment accord.inSç

ì;o yield-* Tne carcass price is d.etemined by the esti¡ra.ted. grad.e of

l-he a:rina]-o The conve::si-on to a live price is accomprished. by the buy-

ers estiraate of the yield of .bjre alinia.l-o The accuracy of tre estj.:::ates

d.epends priraarily on the experience ancl conipetence of ,;he buyeru ¿nc ¡re

Cr.egree -bo r,¡hich t::u-e yield ancl grad_e can be estima.Led. by a visual apprais_

al of 'r;he external charac-beristÍcs,

The ca::cass price per polrncl tçhich buyers employ is determj-ned. i;i,ch-

in -bhe packing firn eccord.ing 'co the estinated supplies of livestoclc

requiredr end tire price a'r r¡hich these can be solcl to reta-il bu-yers. îhe

prices are given to the buyer as hls nbuying.-ordersr*

If, for e>la.:npl-e, ihe bu_5ring orders areg iÌecl s,r;eers* $45*OO per

hundredl'¡ei3ht of cårcassp Blue steers:* {}41*oO pe:: hu-nd:red-r,¡eigh,,, of ca-ccass,

a:rd- Bro.r+n steers, ;ri4.1,00 ¡er hu:r.drecii,'eight of cercassu these prices are

in effectu the maxi¡lum prices r.¡jrich .z bu"yer r¡ay bid to secure these cl asses

of steersn

Y" 
t: l]ûlco:k' Ðistrict su.pervisoru Li-vestock Division, canacla

Deirarbrneni of Agi:icu"l'rllre* j'1::* Ijancock esiim¿¡.ted. the pr:oportionof r¿:iI graded- e,iùria,l-s bo be fror:r eight .Lo ten pe:r ceirto r.L r.ras
a.rso repor i;ed that ï-his plopor i;ion is slor.rly inãr,easingo
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If a producer offers a;r .::rima.l, it is appreised_ b;r -Ì;lr.e buyer

i'¡ho nrentall¡' places an estlna'i;e of g::ad.e a:ici y'i sl¿ on -bhe anj.nal* then

converts thc orcìe::cc prÍce fo.r ¡ha'c esLinated 3ricie to a iive 0.,:icc

acco::d-ing to ir,is esti:late of yielcl-" 'I'his live ìrrice is then in effect

tire m¡xiiru¡.r;::i:ice vhicìr tìre bu-yer ca:r offeL: for tha'¿ ai::i:ralo Ássu.:liirp_.

'cliat ,che anjlnal in cluestion is coirsiclerecl by ,uhe buyer to fu.lfil_I the

requjrements of 'LÌ'Ie ?rRed' g::ade u:rci to yield fi-fiy-six irer cento he

may offer ll25,2A per hu-nclred.ueig'ht of l-ive anjmalof Ïfu Ìro,..iever, the

aninaL T'rei:e assurned to be estimat-ecl as a ftBluerl caïcass and. ihe esti-
¡oatecl yield to be fifty-six lrer cent, ilte maximu¡r offe:: p::ice r.^¡ou1d. be

$24"08 per hund.reC.veight of live a:rima]* Sim;ilarly, if ,che same aninal

estiraated 'co pr:ovide a bLue caïcess r,¡ere estim¿_ted io yield. fifi¡,-i1y"
per centu 'che mazj¡n¡n offer príce lrould- be #27,65 pe:: hunclredrreight of

live a¡:i¡laI"

Slaughter arLimal-s are not aluays so1cl in síngle a:rinal- units* It
nay seen adva"i:tageous to a sell-er to negoi;i ate on the basis of a group

of ar-Lrnals. If the arrìmals so offered. are of'the sane estimated. carcass

grad.eu the l-ot price r,¡ill l¡e detenrined br¡ ¡n rrsl;ii1¡.Ns of the ave:rage yielcL

of tire grroupø rf 'uhe lot is estimatecl to be h.eterogeneous in cÐrcass

g::ad.e, ei'Lher the sei:arate esií:naiecl grade 'u¡ill be priced. or a ueighted.

avel:age price of the estjmated. gracle r,iill- be used. along l^ri'u-h an estimatecL

averâge yield, factor* In either casee the necha:rics of d.eter"rnining i;he

price offered are similar a:rd. only the unit of sale has changed,n

v- Red. Carcass Price

Esiimatecl Yield
live Srice

-p

I

=

X

{ô45.00

56',/"

Yu = ¡þ'45,00 x 56/o = tï 25ø20
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The price ord-ers '.';hich clirect 'che livestock buyers incfude ;o::ices

for all classes and- grades of lives'uoclc. fne o_uo'ced. prices for s'üeers

¡lci lieifers are usually d-ifferent, steers being at a preniun ovêr heifers.

Frices often differ for different rreight rer€es of ihe sa:le grad.e classi-

fic¿tions, The preniur:s or di_scorrnis be1,r.¡een Erecles oÍ' steers over

heifersu ancl beû+een ueig'ht T(r,oges very over 'uirne accorcling io rrr¡rket

cond.itions,

-5* DIFJTCT ÂiìD ]]üD]FJCT SALIS

Direct saLes lrere defined. in ¿ n::eceding section as those sales

i¡hich are consumrtated. at the plolt'cs ivhich ma.ke the purchaseo Tiri-s type

of sal-e is often referred to as trBack-d.oor ciel-iveries,rt

fnclirect sales liere defined- as those sales l.rhich are consummated

by 'che auc'úion method. of selling at the Public l.,jarkets T,ímitecl. fhe

re'l ative importance of initirect sales has been d.jminishins ¡s js er¡idenced

by the folloiting figures: In I)J"I o a.bout sixty-six per ceirt of total

cattle marketi-ngs I'rere d.elivered. to flre pu-b]ic s'uockyards; in L96j abou_t

61 per cent l¡ere sold througir the 1:ublic s,r,ock¡r¿¡¿s"4

furimals sold- d.írectly to the paclcing pla:rt by the p:rocì.u.cer or

trucker are unloaded. in'co temporar¡r holding pens irihere they are evaluated_

a¡d- r'¡here ihe bargaining process occurs" Often the a¡:inal-s ar:e .rreighecl

pÏior 'co the final price decision" ¡{.nirnal-s sold- in this ua:rner åJre av¿iL*

abl-e to tìre buyer for cl-ose exa:línation of the physical charecteristics

'¡hich assist hi.m in judging iire iniei:nal char¿:.cieristics* ii bu-yer iras

the o1:por'ì,-unilry to r'¡al-lc arouncl the::rirna1, to poke or feel-,1;he criiical_

",i.' 
' 1963
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su-rfå.ces of the a:ri:lars bod.ye a:rd- -bo ç¿r-Lch Í'¡;s nove¡len-ü* îhese

opi:orû-':r-i';i cs a::c rr¡eu-g'ìrrtJ to al-lo,.. Lhe br-rycr to bet'ber apllrai_se ¡re

concii'cion of fiirish, degree of fill and. so possiÌ:ly to increase his

3ccurecy of es'i;inate of .lriel_cL alcl;r.-r¿de* ïn the c¡se of ¡ c"r,or:n nf

a:ri:nals to be solc sjmu-Lta¡eou-sl-y, he rnay ninp;le altrong ilremu e_nd_

develoir a men'bally orclered, aprrrajsal of the anim¿¡r s taken singly or

a-s srnaller, relatively hor::ogenous glrou"ps@

Price nego Liati on in inclirec-b sales is normal_I]¡ by the auction

ne bhoci a:rd- occurs in a¡ auction ring' a'utencled by severaL ìruyers re;,:resen'b-

:lng different ínterestsn The seJ-ler is an erperienced. coi:lilission agent

a-nd' a-n auctioneer serves as the mod.e::ator to naintain o.oen opportrr.nities

for bid-d.ing ãncl a n-rrifonn a;rd- rapid fl-or¡ of sal_es. By this method", ,;he

buyer is seldom ¿Lble to d.o n:ore than visually assess the a-nimal as it is
brou-ght into 1;he auction ring, moved. a.rou¡c¡- for se-¡eral seconcls, ,chen

rnovecl ou'L, often before bid.cling has terminatecl and- a pri ce d-eternlnerl*

the buyer is usually several feet from flre a¡ina.l a:r.d. can enly feel the

a-nimaL rnomentaril]' if it passes his vantage pointu

a:ri-uals sord. in a ga'oup in the auction ring receive only s]ightly
more time fo:: the grou.p tha.rr the -i;ime given for a single aninal" separa*

tion of lots into srnaller gïou-ps are inad.e only if the buyer:s or conrlssion

agenb feel thi-s necessal:]¡e

4* ST:\'I$.üiIilT 0.q' TI-H IIYPOÎIIdSAS

The primary function of hypo'cheses is to clirect ancl gu.i<le scieniific
ino-u:lry i;o i-bs concl-u.sion* Tirere are severiil areas frolr r.hich hypoiheses
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^ '- / ' \¡,ruJ ) u,.r -.i 'tiLese ile'i il.3: | 1rl r'rOlr a-i a:ral¡'s:s of tìre *trO":lc-:-a'cic

" /^\srtrieiron anC, \2j Í'ron a cri"icel evaluation of þracL'ica1 ex;reyience*

Tire ]l¡po'i;lLeses ';¡hiCl Ê-re defined. belor'¡ resu'] tecl f::oil iro'r;h scl-irceÉjo

Their prii.ta.r:y fulction ì.rås 'uo Buirì-e ';jie resea¡ch in ar: ord.er,ly u:ral-rsis

clf 1;'-,e i;¡¡;re ¡rrd 1;lle ;l¡¡'ni'l.ildl e of êt"Tî¡r nnlrr.r-ì l:ì-r,Á' l¡:¡ I -i r¡¡.q'i:nôr. 'ñrr:,-ar.v-¿v uJ pu cr¿u urrv r¿:ü,t)rr¿ ukv_v v¿ ç* _ -- -¿ _- S l-:'j.

the l-ive*,¡u-rchase of slaugirier aninal-so

It r.'as hypotiresized. ihltu on rühe û.v'eraÈ,ee sfau.drte:: anir¡iafs live*

purcllased by p;cliing pJ-a;ris ì:ave grld.e ir:rd yield estÍrrr,.;ed. cori:ec-tl-;r ¿¡1flu

as a resr-iLü of i;his sccluråcy ¡:iínafs ¿.re on the avc-ri.¡;e ¡.ccr_r.r:gte]_¡. ÞriceC,

a.ccoråj-::¿' io tlleir gr:dc ütd v-icld.o

It i';aS f1'.9"{:ì.,.-'r" l¡r¡rrnì:bo<'io-4';hai eVen'bhCULp,þ|he nean ef::Of Of

gp¿rde a]lcl ¡iiei-d ney be'úeroe rrrria'b:-on in flre aì:ility to es.'cina,ce ¡l:'-eJ-d.,

gt',ad"e arc] 1:rice acclt,r:aiel;' on ind.ivÍriu-a.l- a¿iilals resu"lts in e::rors in tlie

eva.Luation of a,nd- henceu i;he payrnent for, indi',¡iduat ait-inafs*

Ït rtas ilrvpothesized ti:at e:r'rors.r:esul'cing in sales direc'c to ps.ck*

ing plairts ¡.re not iis great as fron those sales nego'uiaiecl tìrrough the

ind-irecb ne-Lhod., ¿-:rd consecu-eü'Llyu iiri:t pricina ¿rccr..rïacy is g::ea,r;er for

C"irect safes tha:r for indir"ect saleso

ft '.i'as furbher hypotliesizecl il:¿.t gracìe e.rrd. yiercl es,cj.il¿tio:r

rrlore ð.ccuJ'a.te for 'uhe s'úeer class tha:r for the heifer cl_ass a::d- as

.r:esultr ;orícin¿' accu-r¿r.cy is ¡rreater for. steers tllan for heifers"

I-b ';¡es hyiroihesiz:ed tjra,t evalu.ation errors

produce:c of' Ìrigh quaLity anj-inal_s a¡d favo::a.bl-e -ì;o

qua-J-ity a-*inalso

a,Ïe

'she

u.irfavorable 'üo tire

produce:: cÍ' l-oi';
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f'c uas fr,rrther iiypoihesizec that evuluation erl.ors are -¿nfavorabl-e

proclu"cers of h:igh yield.ing animal s a¡c. favorable 'r,o -lhe rrrodu-cers

yielcling animals,



CIL¿I?TER III

'I¡IIORY .¿UtlD Ì'IETIIODOLOGY

]. ÀSSUI.IPTÏOI{S

The a-nal-ytica1 frar:er¡,'orh and sta.tis'cica1 tests of h¡ipotheses

invo'lverl m¡l.iylp'r'^-+';- ^-^-'-^r'i^n<- IIlro amni-nin,¡l r¡¡'l'iriitr¡ n'î nn:r*vk !r4!¿¡rõ vçL vQJ-rL 4ùùuJlp !4Ul¿ù @ ¿r]V VUP] J.'JU¿I¿ v A¿ILL¿ uJ Ut Ul¡¿i

clusions d,rar+n froli anal¡rsis based. on these assu.mpì;ions cj_epend.s on

the lo.o'in:l consisLcncv of tfte ¡ir¡'l -¡sis.qs r¡ol-1 rq n¡ -hhr. anr-nì-n-ìno'luLLv ue¿J plp qD LJv¿! @È vtuv¿r¿vúr

validity of the assllrìpiions@ lhe assunpiions lis'ued. ¿-nô C.escribed.

bel-ou ãre only the najor assrün.otj-ons rrrade in the s'cu.c1y" other nino?

assr.r¡np'bions are discussecÌ. as they become necessary to the ana.lysisn

sonre of the limitations of the assur¡rpii-ons are d.iscusseil in this

seciion but 'j;hese li¡ri'Lations becone more inporiant in the last

chapter in discussion of 't-he find.ínp's a¡c1 stntemeirt of conclusions*

"an assumpiion necessary to the str-rdy rre.s ilrat the buyers in-

volved. in the sampl-ing process rrere unaffec'ced by the sampfing" rn

orcler that a representative sample of the errors con.nitted. on ]íve

purchased. arrlmal-s frora the h.ro paciiing plants saml:led. be obtaj_ned-" it
r¡iâs Tl.ecessary to accurately recei-ve arrd recorcl the estirnates r.¡h.j.ch lyeye

used. b¡. tbe buyers in their price-inaking d-ecisions* rf the buyers

aitempted. to improve their estima,tes or rrere caused. .Lo err more often

clue to the fact t-hat their purchases luere ind.ivid_ually record.ed., the

errors reco:rd.ed iiou-ld not be representa'ui-ve of the normal si'ì;uation*

Qua*ntification of bias from tiris sourceu if existentu ua.s no,ç possible

so -Lhat the assumption r¡as necessaryo
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The assurnption seens ju-stified- for tt'¡o ïeasoils¿ The reasons for
+l^ ^ ^ -"'-^l ^ r -r-i-^.Ð' Ifêrâ 'rel'i l¡nnr.'n *n l-Lo l-.'¡o--Lllc S,AÌri)l-e Ïii-il].n.' ¡s¡v,.¿¡ uv u¡rç uuJsrÞe tïfeif Co-Oþefetion

r'Ias volurrta"rilSr given alr.d- as fa:: as is knor,;n no attemp.ì; T{as nåde io de--

viate frou their u-sual practiceso tr1.:.rthernore, the buyer did not a.I:.'ays

knor'¡ at the tj"ne cf purcha.se l'ilrich animals r,¡ere io be includ.ed. in ,uhe

sample* lhe d.ecision to select a:ry particular animal we.s of,cen made j.ni*

mediatery after the salee thereforeu any effecl,- of the sânpling' pro*

ced-ure on the bu-yers j_s not erpected_ to be serious.

.Another iraporta:r.i assumption requj-red by the analysis r,ras that

buyers ilo in fact atte::npt to estima-te'r,he tru-e ca-racå.ss pr:¡c'l e oi. ¡n animal

as defined. in Chapter II, Tf some o-bher qu,elity clesignation sygis¡ìt 1iç3s

prac'ciced-u grade es'i;i¡na.Lion errors as d-efined- in this stud_y i+oul¿ not

refrect the br-ryers ability to estima.'ce the official grad-e* J"lthou-g.h

large errors could be ::ecord-eciu this l.roul-C measu.re onl-y ihe clifference

beh¡een eva.luation accord-ing to the buye::sr system e"nd. eval_uation by

official carcass gradeso

since nost oacl'ing firms su-pply ihe retail i;rad.e in terrus of the

g'overi'ürent grad.e, it is reasonabl_e io expect that this is the uni-t of

es'bima.te r,¡hích is used.. tr\:rtherrnoreu the buying ord.ers received- by tire

buyers in the pa.ckers sa:üplecr nere in t'erns of -L;he g;overnroent grad-es.

Finally, i t iias cl-aj¡led b)' 'r-hc Ìruyers that thei:r at,cempt l{as tc ¿ìssess

the an:imal only in terms of thei:r esti¡rate of the governnent grade*

Conversion of Ïis1¿ a:rd grad.e errors to price erroï.s required. the

assr:-rnption that an avera.ge carcass g'rad.e price lras tlie value of caïcasses

of 'uhat €trade to the pacicer" 'lhe ca.rcass grad-e price u-sed was calcul-a.tecL
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-bv lve'i'".-i;rr ihn eÍì-..a.ssfì i'.¡1 -i ¡¡'. :='.i nh 1"rr¡r,-¡a 
^-''t-i-.. Ír.¡ì 'l.lto:¡ t,-a)ïrê rr:ìì; ''j.b:rrb vr^v vL-!r uú.uu I,¡:uçÐ .,-.¿Cll IJLIJ rl'il OS u-1..1¿. .. __ _ . *r'l_i13'

f'or e¿'.ch gr'¿tde of crïctss, 'ithc:vcrü[.je ri]'ice foL: cecìr gîiLcle Lrovioled. a

iollrerjel.'l,ative _;rice I eve'l fror: i:hich -bhe val-ue oi gru.de erroïs cjla

J'iel-ù errors cot-Ìld- j:e deterrnined*

lt:-i-s assumllr'ion ray be ju-s Lified. by the fact 'r;Ì:at si-nce these

ilri caq '.',a'¡.¡: -iþs o-l-r.-l -¡:.i aa- r,'|.-i nlr hr..t^-.- ^.,+i*,.ì-a¡l r]ro¡r r.ÌôFô irñirit!r ¿uvÐ .. er ç ur¡ç d,ç uu-clf, !l-'Içg¡j fjl.LlUll UUy t:f ij C.lJ U-Llila ìJCu u¿¿vj \ j e¿ - f,..;' ¿rl8'g

en ever¿-ì:ge oÍ' these l;ould- give an indicetion of -ì;he ave"¿lte velue of

'çhe caTcasses to 1;he packer* 1'he vafu-e of by*proclucts is assuned. to be

i'ef I ected- in the price ihe bu¡'e¡ is r¡i-l-iing to bicl fo:: i;he a:rimal*

la:acetric tylle tes-bs of hypotheses requ.ii:e tha-b saìtirl-es be d¡:aitn

'lîrn¡r l'-nnr.rn rrn nrr'1 ..rüi-OnSo tlfe teStS USed íif tlfiS S-;U.1.\¡ ì.,êr-.1 ni. .í:lro nr¿r vlr !:rrvrrrr j/viJLurL uJUlrJ å ¿lr(j ueii uij t |ljg(-L Jrl uj.trs s ul.*r __._ _.jl.a*

nei::ic t.ype so tlut the assr..mption of ra:rdon samoles from a nornal_ d_is*

tribution i:as requ-ired.o

,{lthor-rgh no special ì;ecir:r:iqu.e r.,ras used- io enslìre ::anclon sa;npJ-ing,

no attemp'L was rnace io l-iní'; the estimation errors io a¡y peïticuLar

type or types" Since oltl-y s'üeeïs ail.d heifers of th.e esti:nated classes

cf Red.u Bl-ue a::d Brol¡n lrere sålnplecl* ihe så-rnpt ç col_lection was linited

to th<¡se classificationso i'iithin 'r,he classifications, a:rim¿lJ_s were

chosen as ïafl.doaly a.s cond.itions pemitì;ed* Jn Ëome casesu d.ue -bo the

linri-'cecl m:mbers of ¡nimals ava.ilablen al-l of i,*le ail-lmals of tÌrat classi*

fica.tion pu::chased a'c that time hacl 'bc be inclucled-, ,Ihis hoiçevêr," 1¡¿g

a sa-upling lini'ca'uion imposed- by conditii;ns end. no b by ciiscríninative

ssnpling€

'ft:'e assu¡rpticn of a norrûal- distribution of erïoïs is l¡ar'ranr;ed

n-i¡n,oi.i'lrr'i'tr¡ ihe f.a* Èl^-Jr 1.-i n1^-.i ¡s'l lrlrarrnmê.no ï^râzrJr.L¡u+¿¿J þJ urrg raL:u r,Jtaü Ð}ojogl___.* rw¡¡v¿¡v!¡v+rs ,"_,,e beirtg Saxlpledô
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:ilthoug'h it t¡as hyootiresiz-ed. that errors at either e:¡-treme of grad.e or

yielil :.r-ou.ld. tend'bo occu-T consj-stentlv in onrr dirpctionp fl:is is not

sufficient reason for viol-ation of 'r,he normality assu:nption* since

there is no a tlrio,r:L reason for a greater nr¡-¡nber of Ìrigh valued. ani¡ra1s

ì;han lorr¡ valu.ed. anlmals in those sampled.u a:rd. since a ::aruiom salqrle has

been assuned., each directional error has equal probability of occurrenceê

i¡or thj-s reason ''r;he directionaf erïors woul-d. no,c bc expected. to in.i;ro-

clu-ce skel¡ness into the data, A pz,elircinary test for correl-ation of
yiel-d- a.nd- grad.e errors provid.ed no evicience tliat these eïroïË tend.ecl -bo

occur toge'che::* I'irerefore, consid"erÍng ì;he erroï distribuiion in its
enti::ety, th.e assu.np-Lion of norraali.ty seerls ju-stified."

îhe Ie-s'c importa-rrt assumli'cion is concerned r.¡ith ';he representa.tir¡e-

ness of the sa,],rple' In ord.er to .¡:roviCre an iirferential- base for genera.li-

zatíon ii is necessary to assu¡ae i{rat the sample r'r-as represen'catj-ve of

tlle population fron r,,rhictr it i;as ¿rar¡n* It l.¡as men-bionecl earl-ier that
+l^^ ^]---1,- ,-^^ i.^u.rre srucly rras r-n effect, limited to a case stud_y of the Red." Blu_e and,

Sroio'n steers a¡d- l:eifers purchased. by the d.irect and inclirect i:rethod.s bv

t'..ro packing plalts in a. one iaonth period" lhe s¡mple i,¡as d_rar.n as lran_

C.oraJ-y as possible for this pu_rpose* Generalization to al_I a.::imaj-s l-ive

purchased in -i;he i;ií:::ni1:eg rn¡rliet area is l-imj-ted. by lack of lcnor¡ledge of
'l-1.^ -^^-^-^"^!^+: --u,re -t'ef)rcsenrarlveness of tÌre samples fo:: that ;oopulation*

2o SOIIRC,! 0F THE ])jrt},

One of the reasons for und.ertaking 'ciris study tras to investi,qare

e rel-¡-.'uivel;' uflappri-zeô- an:ea.o rnforr::a'biotr of ,;he t¡pe requirecL .Lo e.cceili;
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^-. Tã:õ^4- r-ha l.r¡:rni-lr^^ôc{ ò."^âi^'l- fn-¡ ì'ha fi-c.l- h'¡ir,.l-'1..,^-" ^ ; - ..-"-'.^i1*
.live¿:vuv'J9 e^vu.LJe.;uI Jjf,Ç IiIÈu iJr'pWVIIçùrùg .!ù U-11<!Vc¿

a.bl-e in l-ivestock slalghter records@ Such inform¿Ltion is poten';iaIly

¿';v-ailable only fron ';ite s]-aug'hter-processing pla:riso It ís in ihe

interest of Lhe prckerse if they are able to procure ü:.eir reo.uired.

su.pplies of slau"ghter. cattie in conpetition r¡ith other pla.rr'cso only to

ensllre ihat their ìruyers ,oro'ucc'Ì; 'rhe packing plant from losses on pur*

chases in a given ';irue perÍ-od" flris condiiion carr be satisfied. by

aggrega'cíve accur¿l.te lricing" rnclividual vari¡.r,'ion is no'r, ¿:r importe:rt

considera'cion -bo ihe buire¡ or p]a:ri as long as the reqi;j-r,ed_ aiúmal_s are

procuJ:ccr ¿t a suffÍcien'uly attractive aver¿rge ;Jricc* Coirr:ec1u-en'u1y, only

e-ggregatíve sta',,istics ,?re available in ,che packing industry*l

Ðu-e to the a.-r¡ailabilit¡r of only :.g-g:,egaLive sta,cis,,;ics ærcl 1;he

necelsit5' of d.ata on af'r- Índ-ir¡id,uar a¡inal- basis it l¡as necessar.y to

obtain the d-ata from j-is original souïcee beginning at the poini of

saLe of the an.inal" Iir ord.er to gather the clatau co-operation frorn a

packing pla]lt or packing plants i.,re.s requ.ired o ,Since it '¡¡as d-esirecl to

make a comperison betr,¡een d.irect a:.:cl indirect salesu ,che co-opera,uion of

the ?ublic itfarkets TriLr-i'r;ed- l'¡as also required* ,l.l:e necesssïy co*o-pe:ration

i,¡as solici',;ecl frou the Fublic I'iarkets lindted. and. from ,uuo packing plarrts

in si;" Bo¿iface* One packer, called- ?aclcer .au is depend.ent on both

cLirect ar:d. indirect pr-rrchases for its procu.renents; the otheru called.

Packer Bu Þurchases ¿:.L'l its anir¡als from the pubric }larkets"

l
'11Lr- s l_tÏ ornâ.tl_on
hrrr¡avc ¡rrø^ìrr.- ^^-v4J v¿ È y|d ulldÞvù

is not published. but the results of each
are ava^Llable 'bo him on a daily basis"
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3* ',[lt siJ.PiIi{G 'iitc}x,IIrìirT ])ES0nISED

rllr-e d-ata I'equired- for a"rre.lysis cf )¡ield. a:rcì- grade invoLved. nain-

tenance of id-eniity of each aninal from the poin'b of sal-e to the chilled-

carcass conCiiion* In the mechairized. slaughter process of a nod.ern rneat

pacliing pla:r'c, ihis is a ti¡:e collslrrning ancì difficu"lt tasll, especially

since ih-is type of id.entification is not norma.lly road.e" The nethod. of

id.entification chosen IIas a uaterproofed, nrn:bered tag wlúch r.¡as attached

to 'che Lj-ve arríilal at the tine of weighing, tdhen bhe hicl-e r,ras rerooved-

the tag or ihe ¡rurirber from'che tag i,ras tra:r.sferred to the cårcass'

Sa:nples rilere tsken sirnul-ta¡eously fron l¡otir cl-irect a:rd. ind,irect

sourcesô One re'mber of the research .i;ea.rn iuas

secure information from arúmals sofcl clirec,clv to

the packing plant to

the packing plant,

Another ruember of the research 'uean occupied a positi-on in one of the

auciion rings in the Iniblic }tarkets hmitecl and. obtai-ned- steers and.

heifers fron both paclrers simultaneously* The nethod. of identifying. and.

recording the d.a-ta ivas the sarne in both loca'Lions and- for both packers*

iihen the animals trere t'iei6hed imnediately afier sale, they i,rere

i À an4i fi a,l ll'¡ ^f-Êi -'i ^-o .l-ì- ^rq-enrJ-rl-eo oS BJJ-.r:i-Lng oue or une glued iags io its hid.e, The Live ueig'ht,

tho lirra nri oa ¡a¡ -narr-nÄ ^n.l .1-L^ 1vgv r¿vç y¿rçs ,vcr. iruuirLi äil(r uJre ot¿yers estj-mate of grad.e a:rd. yield. i,iere

recorded. for each a:r-lmal" 1'he a:r-lmals for each packer a:rd in both locations

r'rere Þenned. separa.tely froro otheruntagged- pu-rchases so 1;ha.t they ruoul_d. be

sJ-au-ghtered. se3laratelyo The reason for the separa'bc peining of ';he tagged.

animals l^¡as to nini¡rize the inconveirience to -fhe pacÌ{ing p1a:rL and to pï"e*

vent unrrecessåry loss of iagged a:rimaLso
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,[fter slau,ghter, chilling and- grad.ing in 'che plant cool-ers, the

inforination from the ca-rcasses r.ras me'r;ched. r+ith the inÍomiation obtained_

at ihe tiue of purcÌ:ase* Th.e information obteined. from the ca¡casses

inr:lllrlorl thr. ar.e{6 ¡ssi pr-led .{:o ì:he n-e?^q<< }-n¡ *horrrv¿kuçu þrrç ¿íaër.*v çuur5r:uu uv urrv vur ui.¡v goverfinent grad_er and.

the hot carcass '¡eigh'b* [he colcl carcass veigh'c i,'as es'uimated. fro¡l the
'lr^'l- 

^--^--^ '"^; ^,'Ir.u r, c.j-r'çass r,re:_ght and. ihe true yield- calcu-latecl*

The selection of arimals for the sample v¡as clone as :rand.o¡:l¡, as

conCitions pen:ritted * the onl¡r ¿-i""rimination r,"¡hich ,;¡as nad.e r".as that

ar:-i]nals estimated- to provid-e ca-rcasses of the lìecl, Blue or Bro1rn c1asses

rtere selectecl* Bocau-se of tire l-íuriLeci ni¡lbers of a:r:lnals of the recuired.

c'iassesp the ad'option of a¡ eleþor'ate sanpling technio,rr-e tias lob feasibfe,

;ln importa::i consideration r¡as to obtain an adeo.ua'¿e nLl-rnber in t-he saJ¡pfe

to a.llolr cotilrreherisive a-iralysis* If' a larger staff he_cl been ar¡ai1able.

ancl if marlleiings had been heaviere a, more statisl;ically orientated.

sarnpling iechniqr-re could have been acloptecl*

'Ihe foLlo-l'¡ing table shol'¡s the sarnple sizes obtainec be'bii¡een Jv-Lv ZZ

ancl 'l"ugust l8e 196j" fn a fe'r cases ';he sample size is boo sna1l for cc¡ir*

prehensive a:raljrsiso Dt¿e to sone loss of i-nformatioa and aLL iirforr:ration

not being ava-ilable on sotne a;limalsu -Lhe sa:lple nunibers shor,m in ihe tabLe

I^rere not ava:ila-ble for al_I stages of a.nalysis* Ðiff.erent sampl_e sizes of

the sa.::re classifica'uíon i¿ilI be no'cecl. for cliffe::enì; pu,:r¡:oses in the s,urrriy

incricating that tjre inforrne.tion on eveiy anímal iir ihe orig1na_l ÊåÍrpl_e

r:;s not useful for ¡.11 purposese
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?Á3I,E 2

CFJG.:tilÄl S,',JíPI,E SI,\ES

Packer A Paclcer B

Sieers Ì{eifers Steers Heifers

Intl-iz'ec't purch¿ìses 79 25 109 tl
Direc'L purchases 99 16 no purcirases j.Lo purcha.ses

T0T;'{-L us +L r0g 11.

+* ']]jEO1ìJJ!IC"{TL riSi)NClS O1 'J.J,U IESîS OiT 1-IYPO'ITTE.$ES

Ìihenever it is possible'r;o d.o so, it is of g-reatest use'bo'r,est

Lh.e va.liriity of' hyÞo'uheses by statistical sigrriÍ'ica:rce tes'ùso some

hypotheses ,f-Te no'u readil¡r ecia-o-Lable "to c-ua-¿ttita.tive si.",rúficalce tests

and. soneo although quanLitaLive, violaie aesunptíons of the test" Often

st¿Ltistical significance tests may be ¡racl-e but th.e results of the tests

are eccepbai:le only i:i'uhin thc linits of the valÍd.ity of the requ-irccì.

assumptions 
"

îhe attenp'c 'r:+a.s nad-e in tjris s'',rr-dy to subjec't ea.ch hypothesís -to

a statis'çical- sigrriÍ'icance iesi o:: at least'i;o ex,or"ess'che data. in

statis'cical- for'::r to f¿cilita',;e draníng co.aclulsions f::on the qu-a:r,cit¿-tive

cLatan sone of the assr-r,nptions a:rd 'r;hei:: appu-cability have ¿lrea¿y been

ciiscussed-' ['ire applicabili'uy of ì;ire conclusions drar,¡n from bhe s¡uoy as

a basis for genera.l-ization ¿re c.iscllssed in -bhe finel chaÌrber.



-ja

l}le 'iiz'st ir)'iro'bhesis, iirat on -the sveïage J¡ield- anci grade ere

:nr:llrr"i;elr¡ osrì:irr"i:a¡l rn¡l ¡6.;q¡¡¡i1p;r-ì-'l¡¡ ¡rri-4^'l a -?,Ã ì,:ài ^ô/ì onnn:-Á'i- - lcvvv-'. u vvrJ vÐ u¿r-r._1. UcLL ¿:l-Li-L UU_r:;(.)LlL|9rL t,f.V ¿LlIfJI¿ì.J;.j Al'g !r ruuu dL;uu: u¿tlb uO

';lieir eveilc.ge greid.e ;ild cå.:rcass ueighte resu-] ts fron the ind.ustry co:r-

fj-dence in the live-pr-rrcÌrase ne'r,hoc1 of livestock na-rlietingo Tirtrice.'be

accoun'Lin$ enó. record.ing technic;r-res afloi,: 'cìre p:,cking pla:rt to .record

the daily pcrforìnallce of i'cs 1ivestocl{ "ouyer's, Consistent bu.yer errot:s

'¡¡ill- be corrected by one rnear']s or a::other" Errors resultirle in ove.,:*

ilåyrûent rrill be rapidl-l¡ corrected- since th:ls r,rould resul'ú in uru:.ecessar-¡

1o-os-:es to 'i;lre -.1:lcl'i -' -' ---ì '-'-r r'- - nnrrnpti l:'i r¡o c¡rci-a'¡ ô-^ìâ^-¿õ æa¡rrl-!¿vuuvu urrv yc,üiiloéi lJltÐ]îe jn e ---.,,- ,-r-.;eüp eTfOfS reSUl'Ling

iü" u"nclerpa¡rureiri;s l:'oì-Ll-d, u-l-tinltely l:e reflected. in-lhe iiæbiliiy of a

-r1ri¡¡ar .l-a s-'n.¡'--^ lfiS Sh¡f C Oí i;he ,1 i.r¡es*ocl. sl,,¡.¡l i ctJu-Jy! uu p¿lJuut'u jLJ¡. Þtlùì-r'u u! Lll_- *_ _ _*,,,.*_,jso

Cne of ';he nethoCs usecl to correc'c consisten,r; Þri cinE erroïs

coulcÌ be to alter the price of car:c¿sses to coinl:er.:.sate for the erroï.sø

This methocl r.iou-l-d. be imd.esirabfe íor l,-r,ro ïeåsoose It r¡ou-ld recjui.Te

cccr.lra'úe llnor:]ec'lge of the l,1ipe and ex,:lci nra3ritude of thc e]:Tors of each

bl:yeru and r¡oul-d- ?equire cifferenb pricc orders for c.iffercnl, bü.yeïfìo A

nuch more effectir¡e Tra.y to cot'::ect the e:r::o:: r¡rould be to atten-ot ,co

correcrL 'lhc bs.sic crlrol:? i.c*c the ineccuu¿cJr ojl asscssljlcnt of yjsl¿

'.-.r1 /n^ m-Ë^ ll.. ì*.-..,^""-i--.., r-ì,.^ ^-Lizrlul u]-' 8J-'¿1(ic e .uJ/ ¿riljì/r u v r!rÊ! urrc ¿"i 1:l'r,y tO eS'Cifna_te these d.eie::lAina.ntS

of price, 'che ,¡::ice errors r.ioúl_cl iend 'Lo be el-iliina-bed-*

The a-'bsence of yield- o:: grad-e erroïse on the s,veïàË;ee d.ces no'b

ensure'ì;hat inean price erlrors,¡i11 be zeroø P,:icing erlrors nay sbill
occll.T sirrce yirrld.p gracie ü1cl price are not indepenC.ent of e¿.ch. oiher..o

The '¡alue of a. yield- erlîor cì-ei:ends on ,crie price revel ¿Lt ivhich

that y:-eld. eri:or cccuJse ?he a:ralys"is of ¡riel-d. erroï,s occuj:s rurd.er cir*
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ofcuìjrstûnces oÍ' cliffe::ent ¡rri-ce levcls, cì-cpcrtiir; o.l ;he carcass or:ide

the a:rinal-s" Älthough yicld- errors âre measurecl j-n i..ercentage poin'üse

''che v:lu¿rtion er::ors iLre L'reasulred. in d-ollers l.ret hundred.neig'ìrt of live

aninal. lhe ::efei;ionship be',;rr¡een a yield error ¿.ixì the resulting price

errors ciraurges '.¡ith cila:rgiug carcass g'rude of the anúllafs"

The val-ue of a ¿-,rade error Cr-epeirds u-pon the C-ifference in price

befrrreen 'iire grad-es on which the error i'¡as comrn-Lttecl* If prÍce ciifferen-

tial-s betn¡een grades lrere equs'ì u a given negzritud.e of grade error uou.ld.

irave a-¡r ¡¿ssoc'i ¿.ted. rriagn-i-bu-cle of prÍce errol:s the rel-ai;ionsÌrip lrou.lcl

reraain cons ta:r-b fcr c:r error of' onc ¿;rr-,cle occurring' art i.i:¡r l-evel- of

greC-e clid if the ¡.:ean gracle error lere zerou tire i.:elrr pr:Lce el:ïor due 'co

sracle trould, L¡e zero, I'Io-,reveru "uìLe gl:ade ;orice Ciifereirtlal-s are rarely,

if ever, equal" i;s e resu-l-tu thc f¡.ci';ir.:t 'uhe riea:r grade eriloï is zero,

cÌoes not necessa::i.1y irnply iirat tite mean.crice error is zero"

Since grade and- yield- errors may occur sjmulba¡eously on arqr a-,r-irnal,

discrepancy f::on accuru.te rnean prj-cing c¿JÌ resul-i; from both sources of

errore 'rherefo::e it is concl-uded th¿'r; even though yielcl anci gra.<ie mea:r

errors ney be zeros nca:r tot,il- pr"ice er:ror is no'i; necessaril) zêiroø

T:e second hypothesis is extrenel-y ira;oor:t¿nt 'r,o r?ris s bu.rì.y* Qne

críierion of a:r efficienl, n:arileting sysLem is tha',; tire sa.,üe plice is;oaicl-

'Înr r¡lro q.r,.a rrnnÄ¡.JCt in. the Saffe ,;imc ner.i or'l ls,r,r r -\¿ va ur¿u Ðdrrç yr uutlcr l-n. ;fle sÐlle -;*-- , -,- ;age b J o Jí 3:racle i"ncl

yielcl estiüt¿rti-oir errors result in -irricin€{ errors a¡d. therefore, lial-

disiribuLion of livestock payuentÊe 'cÌre siys'cen cioes not ::reet tÌ::i-s b¿;sic

criteriou of efficienc;'* ;;1ihou-6çÌr o'çjrer facto::s r¡_rsi be col:siilered. ín
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eval-u"a-Ùirrg the iÍve s¿le ¡tetiiod. of nic.::l:e''ci::g 'lir.cs'Locl:, 'r;h'is s'uud.)' r¡as

coitccrlcci oirl-¡; i;'1i¡t the ci'ro::s coir:rur'];'ueci in es'¿iar¿.-i,i1g grad_e anó yieid..

Errors of tirt" tyoe s'Luri-ied- ¡.r'e iii,1,or'-"i;rt bo tÌte seller of siirgJ-e

animals or snall groups of anir:u] s* If erors tend-'co c¿ncel- out in

1."r.c"¡. L'îõ1)^a? - i:ho ilrnlraz, ì c ,¡r-n-l-r.¡-l-c..ì - ^* i-.1^l- l.-..-.',r r',.,.¡i.-J--ì ^-.^ ;.^ -" '¿Gf,üir ãy'uuyrp uri- ì/c:v,!vr ¿J.Lrvuoúl,uG ¿i¿¿Jil$ú rít.!'€e V¿)fJ-iill-Oi:ts l-11 pri-Cel';

paicl fo:: '¿lie sane c;uarity of a¡inef" Since buye:rs ùl:e coj'lstaji-ï;r¡7 in*

fo::r¡ed of 'r,he resulJus of their pu-l:cÌtases, it is possibfe for -i;her¿ ,ro

colrrec'r; ccnsisi;ent errors a¡rd- to ¿sçsflplisLi the bu_.yiirg objecf;ivcs or.

the paciring,ols-nt* [ie sel]-e:'of large groups of animals i.rirl afso be

protected- agai-iLst l-::,-z"Se varl'-ation in prici.ng for icl-entic¡ll ar:-i¡ra1s. Tne

varie.tion exi:erì-enced. rrillu theoretical-Iy, d.ininish i.¡iih the size of ,i;he

Ð'fÕ1in SOIC] f,:lf On -r-r-^ ^1.;^^r-j--^ -: - .r4,ff.ê.ür.Jr-ìlro onnrr¡.

l}e seller of ii:diviclual a¡riinals is facerl iiiiìr expected. gai-ns or

l-osses clepencling' on tire nagrr-Ltu.d.e of ihe inclivid-i;Lal errol,s. If errors

occlir in -rLoth Cirec-i;ions and so c¿incel off, eJ-tÌtorr-gÌr. tïre l:uyersl record.

ind-icates accur:ate .¡lurcira.singe sorire sellers have gained- a,; ,uhe expense

of other selLers" Sone se]lers lri 11 be overirerid- a-nd. sone LrÌìd.ei:pa-id-* Tire

-1".:nt !h-, l- hr.-'^-- ¡l-e en¡qì:s:r*'lr¡ -ì .rl"nrma,ì n-l l-hoir -^rrrntr-^^-,-.--, l^..-.,¿quu ur¿qu wuJvrù 4rç uvrfùud¿ulJ Ji¡!url¿su u¿ urlcrJ-'yt/l'Uilelses iAA,y fL¿r.Ve SCIì1C

effect on -Lhe anount of variation r¡irich resu] ts from tire l-ive-sa.l-e nethod.

but this type of inÍoraation ís not su-fficient to ensure eliii:in'"tion of

errors on inciividu-al a.rimals*

If va:'ia-tion e;cists in the pricing of identice.l a.niriralsn ihis is
in i-Lself a ty;oe of inefficiencyu Bu-'r; airareness of this inefficiericv

niay d.evelop other lypes of inefficiencies, Fro<j.ucers or buyers roa¡,- be

abl-e io use the iird.ivid.ual v¡.::iat:i on,co Ureir l:enefi,u* One e:iample of
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proÍitrble u-se oí bhe inefficiercy is the feeùiu; of ¿r:-i-rr¡.ls irr.ior i;o

^.-f ^ 
j -^ ^.^ ^.t-J-^.-^.^! ,¡-^ .-- j -j--sà.re aa a:r a';"ce:r1tt Lo nexiinize aniuai r'ieigh'c rùile mii¡i-:::izing ';he physí*

cal effecis of the -feedin€i. Feed. usecl fo:: ilú-s pu.rpose repr.esen'l,s a:r

econonic r¡aste since i-bs nu.tri'cive v¿:lu-e is no''c realized-, .rfu¡therniore"

if packers d,iscover ì;Ìia'c bhey are pr-ying for rr'Í.iflì' r,¡hich is not accowrtecl

for by the yield. est'i r:l*'r,es e-'uter,rpts to offse'i; these effors c¿:n be maåe j-¡r

eriy one of three lia.]-so Tne first is to atterriilL to cor:rect the errors in

)'ie]d. estim¿.'ciono rf the inciilence of rfillri is li;rgeu correction by

this method. is likely'co resur'¡; in a"::evision of ilre buyers estimatrng

he.bits, TJre incid.en.ce of rrfi'r lrr r,,rill eppe¡r to ,r,-ire buyer as e;l upriarct

bías in l:is es''cimateso llence ,co corrcct the Í'auJ_,uu a1'l es,;inates of

yield may be cliscolr-n';ecÌ by soroe cornï¡errsating a.uounto The second. correc.Live

proced-rrre is to establish price levels r¡hich are d'i scountecl forthe amou::t

of ilfiIIrt i'¡hich buyers are un¿;b1e to cl-etec'c* Tiris rneiirod- r,rou]d. ::eqr:-lre

ei.lch bqyer io aclju-st his prices to his orin eppalren.b bias* The ,r,hi::d. cor-

rective nethod i¡oi.rld. be to combine the above tv¡o comec'r,ir/e neasures*

The result of a:t¡' of 'uhe 'ullree me'cl:ocls r¡ou.l-d represent further econorn-ic

J-neffíciency* The i:rice of ¿+11 a:r-irnals lr.ould- ref'lect a d-iscol¡li frosl

iire rea] valu-e by a sufficient n.rgnii-u-de to corc,,:e¡rsate fc¡r 'cire E¡¡riitaLs on

t+hich errors occu-rred. due to rrfiililø

'rhe thircl hy;oothesisu tirat pricizrg is ¡:ore ¿ccu-ra.te by the cr.irec-r

laethod. of sellíng than by the inctiz'ect raethod, resu.lts f::om a¡ analysis

of the ti,¡o al'Lerirativeso lrive*sale tra.nsac'r,ions b¡r both b;¡ck-d-oor deliver*

ies anC the auction rnethocÌ i,¡ere clescyibed in Chap,;er tvlon lhe rea.son for



r;ire ìr;'poiiresized- di fference results fronr the pro:dni'by of the i:u-;'er. ,;o

';hc e¡:-i:ni] æ.c the spcecl uitit r:hich ';he nego'cil.,cions occu_ï6

Severa-l fac';ors coul-ci ha.r"¡e offse'cring ilrfl-c¿encc on ihe hypothe*

sized. resul-tsn Since p"r-rrcirases na.d-e in a¡ elrc'Lion ::ing occu-l iltor'e

rapidLy and at a gleatci: die'i;ürce fron tÌre bu.5's¡u greater sj;j-]l l¡oulcl

be requ.i::ec i;o pi-r-ich;.se accolciin¡; io'Ltie Ìtuying orders" If -bj-iis is in

fact tl:e case and if it is lecogriizecl bythe paclcing. lrlants, ,che nore

e,';pcrÍei:ced. bu-ye::s nay be assigned to flr.e au-c1,ion ::ings" this rrould.

tend -'uo offsei the Cj-s¡rúvan'Lage of the grea-ter ,i.is'ba¡ce frorn 'bhe a;rima1

e"n,L ';Ïre ::apri-rlÍ"ty of salesn si¡r'i-l-ai:.l;¡p if corçe'ui-bion forces ro_pi¿ re*

essessi¡ret'Lb of 'Lhc.: exLe::na.I fea'bu-res, ilrc ciis¿d-vanta.ges of bhe auctíor-r

i,te,uhod- tlolild be p::.tl;i co¡:lËensatecì. by.bire g::e¿te:: d.eg::ee of coni-;eti,uion

in 'che ar¿ction .,:ing, 'fl:.eo::e'cical-J-y the ¡.u,c''cion irie,uhocl_ iüvol-ves ilore

coräpe'L;i'uive bidd,ing tlta:r back d.oo¡: aleiir¡e::ies bece_u_se of the pa.rì;ici,ca*

tion of an experienced. co::¡l:.ission a.ger:.'r; rtho perfo::n:s ,r,he selling service,

¡.tcl i;he preseTrce of o'i;her experienced ì:uyers '.,rho may bid, on ,r;ire sa.ne

aninalð

15re irripcrtarice of 'Lhsse consid.e::ations ís no'ü knorrm ¡rnd. r,¡cr-;-lcl be

e;rirenely dj"ffíci.i1'r, -bo d,etect a.nd measu.re" 'lhe slgecific prcbJ.em s,cu.d-ied.

in :respec'r, to ôri::eci anc. inci.¡:ec'c del-iverj,es is linitecl to a co¡npa:,Íson

of 'che erïoïs resu-l'uirrg f'::oi:i purchase*sare "t.r¿.;isaci;:Lons naole in j,l:e ir¡¡o

¡:ethor-l-s*

The fou¡j;h hypo-bhesis coircerrring i;he difÍ'ererice in abilit.,u to

estim:r'ue yielci o:: gratd.e on steers end- heifels L:es"r-r-1,r,s fron flre ap;tareüt

j"n¡r:'ession of bu-yers '¡hat ihe abil-ity CLiffers* 'ilhese iiiil¡::essions have
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sore bases of justiÍ'ic¡.tion"

Stee::s a,rd l:eifers dj-ffer ¡r¿t'bonicall-y in i;he rel-a'r,ive CLisili-.

L-uLion oi inu-scle anci fa'i; t-i ssueu S-feers tend,'r;o cì.isplay heavie.r rauscling

in tÌre Loiil ¡:rc- ïllul-p ercü.s, r,rhcreas heifers teirj. to Cisplry- heavicr

írìu-sc'ling in the fron-b cp-a.rters* Ileifers tend. also to cievelolr a grearüej:

anount of internal fat stratifica'',ion ,;¡hich resu.l-ts in a 'l or;er sï'ad.e

tha"n the externa.l chara.c''ceristics inclicaten

J,n add-Íiíor:e.l factor con';ributing to -'che g¡ea_ter d.ifficulty in

acct-tr'a.teJ-y p::'icing hcifers is -bire condi'r,ion of r:regn¿ncy. EarJ-y stages

of i:reg'nai'icy nay not -¡e d.eLec'i;ecl froi"n a rairicl approì-sal of the anj-n¿.,1s

bui if the cond-itj-on Ís sufficiently ad-vancede it i,ray sig-nificairtl-y

af'f ecÌ; the yield." /"s a resul bu 'che )rj-eld of a pregnant heifer n¿¿y be

overes'r;irnated-"

t¡inal,lle heifers are selCoin sel-ec-becl a.nd- fed. as fatteirin6 ceit'ble,

Often i;Ìre heifers r¡¡hich are rnarketecl ai:e herd culls l,'Ìr-Lch have been

force-fed. -i;o a safeable conclítiono t'his tend.s 'Lo cievel-op heterogeniet¡r

in the a¡-i¡lal u:rits" Às a result of this refative heì;erogen-iety, buy.ers

rilay elipericnce oífficr,llty in er:çloying their past experience to assess

any particu"lar aninal.

']he valiclity of ¿:lî4¡ or all these factors l.,.hich may contribu_te io

ihe greaier difficu-lty in i:urchasing heifers tha:r steers is not knol¡n

a:rd. camot be a::alyzed. from '¿he d-a'r,a collected for drj-s s-bucly" ,rhey

r.rerer hoiiever, the factors rvhich resu-]ted. in the forrmrla.iion of ilre tesi-
¡l¡'l o h¡¡nnthaci ov¡¡vv¿u ø
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1¡or rÌiscussion puï,Ðosese l,he ]ast t-r.¡o ìrypoiheses iliày be corrsici-ered.

join'i;1]r" loth ìrynotheses resul'u fron a ccnsid-er¿'cion of an-LnaLs r,¡jrich

f¿:l-1 in 'uhe ext::emes of gracre ancl yieta, rf buyers are in¡eres.i;e¿ only

in ind.'i viclual eryors cancelling out so flrai on1¡, averate errors &-!:e zero e

it is possible tha'u errors iril-l tend to increase ¿s i;he extrernes of' yiel-cl

aud. grade clre approechedo Since qu.ality is rneasured in d.iscrete ineasure-

ments l,¡hich have a relutiv.ely r,.rid.e rar,rÊiee occu.rrence of the type of eïïoï,s

ìrypothesizecl is probabry less frequen-b tiran üre occurrence o:î J¡ield error:so

:il'uhoi;-gh yierd is a con'binuous measu-remen'c, the rcroi,rn rarlge fo:r top

qu-ality slstu,ghter ceitle is liiul';ed jlo:: tlre niost ¡:art to betrçeen the ex*

treines oÍ' fifi;}r-three and si:i-by per cent" Since this approxi.nate no:rma.I

ranS'e is lcnoi"rnu a bu}rs¡ T/IiIl pïeven-b J-arge eïïoïs fron occurring on ,r,he

averÐ.8'e by restriciíng his estimates to ihe rarlge of typical yields* But

at Lhe sa¡e 'r;irne that the buyer pro-bects hi¡rse-ì-f a-ga-inst -i;he large erroïs,
his action i'¡ould represen'c coirsisient ovey a:rd. underpayment to prod.ucers

i''her:e anin¡.]s f.all ou'usid-e Lhe fupical rÐrlgee 'Ihe procLucer of hig.tr ciua:,lity

and/or hiSh yielciing a:rimals r,roul-cL be consisi;ently 'uurc1erpa.id." il1 e prod-ucer

of l-on quality anc/or loi,' yieLdirg a;riraals l¡oul-cl be consis'benii-y overpaic1*

fhis type of in¿'rkeiing inefficiency l¡oi:.Id. ì;end to discourage the marltet*

ing of aninals in extre¡neJ-y gaod conclitions e:rd to encourage or. ¿rt l-eas,u

not to d,iscou-raLge'uhe niarketing o.f s¡im¿.rs in poor co'ditiono sJince J:igrr

't¡a'iued- a.*LmaLs ¿.::e und.erpa.id. accoz:cling bo i;l:ieir hi.gh qu.alit], and yielc.,

the producer is no'r; receiving a iraymeni coiutlensür¿lte with-LÌ:.ei:: trr..le valLre"

SiiniJ'æly, l-ol'¡ valuec- airinal-s aJ'e p-ù.rchasecl ¿t a. price in excess of tileir
true value so th¿:t there is insu-ificien'r d.iscourage¡oent to -bhe procì.i;ction

of poorer anim¡;fs*
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5* TIü S'I,.¿_TISTICÁ-L ?EST 0¡' itlü lirpoTlülsjls

The statistical test of the hypothesis that yield.e grade a:rd.

pricing errors cancel out theoreticai-ly ínvolves the calcu-lation of a

stud.ents rts statistic r:nd.er the ]'üutr llypothesis that the populatíon

mean Ís zeroz i,ê.¡ P¡; ¡-u = 0

'Ihe ltt statístic is cafcuLated. accord.ing to the fonnula;

t' - lr- þ
S/rf''{n

r,rhere f = calculated. samole ¡neam

s = calculated sanple standard. d"eviatíon

n = sample sÍzee d.egrees of freed.on = rr - I

p" = populatÍon nean hypothesized. equal to zero

The population r¿as d.efined. as the nrxnber of animals i:r each clas-

sification r¡h:ich were pwchased. by the packing plant i^n the iiroe perioc

JvLy 22 to August LBs L963" Since the population is finite¡ the test

of significance theoreticallf i:evolved. a correction for fj:riten€sso The

correction factor is given by L:é, where N is the number q¡ aninìa.ls ji
I\

the popuJ-ationu ancl n is the number of observations in the sample"

0perationallyu if the sqr¡ple síze is not greater then twenty per cent of

the population size, this ad.justrnent has l-ittle effect and so is not re-

quired" fn no case rùas the sanple size in excess of' tvrenty per cent of

the population size so that this ad.justment r^¡as not ¡rad.e ín any of the

+^ ^.{: ^ugÞ uÞ6

Since the second. þpothesis involved the analysis a-nd. d"escrj-ption

of ind.ívidual errorse d.irect use of statisiical tests ¡vas not feasible,
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F:cobabil-iti¡ frequenc)¡ ì,abfes rriei'e cal-ci-r-l-iLied- ';o sneci-f¡¡ tjte -bl:eolctic¿:-1

p::o'Ce'bility, assri:.ling ';ltc erï'ors ¿jÏc noril¿;lJ-y .J:is';ributeil, of an ell:or
)cf gtven siz;e occurringo- lliie recordcd erro:cs in yielcì., gracie e:ic. price

rre disnla;ed. on '¿he se¡:e '¿ables")

the 1:robabil-i'ly frequcnc¡r ìis bribu,tiorrs lrer.e calcul¿'ced. by fincliirc
-i;he i:rea und.er tire normai curve for an error of a specifi-ec nagmtu_deo

1¡or the errors the me¿::.rs of 
"ilrich 

r,,rêTê rro-lJ stati stically diffelent fr,om

zero? the mea:r of ';lle populaiion Ìd¿rs ass-üiÍ]ecl to be zerou For'uhe error:s

tl:re me¿rns cf r¡ri-ch i¡e::e s'batirs'cl-ca-11y diffeyeir'¿ -îroro zerou the ¡nean of

ä]e population uas assluled to be i;he nean of tire sa;n1:1e. This a.ssu.::i1r'r:icn

rs jusi;ífied since ar sarn.ple nean is ''¡he bes'b estirn¿.te of 'che Ì:oou-l-ation

parsine-i;er p.

fl:e erro::s obserrred in ',,he s¡r¡r¡fe i.;ere l;¡hrl_¿ltecL as Record.ecl

F::equ.encieso if:ese irere celcul¿L1;ed. bJ' dÍvid_ing th.e nurrber of obse¡.vaticns

of a .3;ivcn niagrritud-e of error by the to'cal nu:nber of oÌ¡serva.tíons j-n ,che

saillpleo In grou"ping the p::ice erlrors fo.¡: ca] cul¿.,tion of Record-ecì. Irrequ.ency,

a.n error of less tlian (plu-s or m:lnus) r'en ceirts r¡a.s considerecÌ to be a:r

error of zeroo Tierd- effors'iiere g:roupecl to bl:.e nearest 0"5 an<i. since

gr'ades ¡re d.iscrete ruc¡.si',reilcntsu grouping ir¿s Ðfl errac,ü llroced.-ul-,eç

1'he rela'r,ive variabÍl-íty expected. by tlie seller ancÌ the pachel raay

be re¡:reserrtecÌ by th.e varia:rce of 'Lhe errors r,¡hicir each experienced." îhe

best estimate of bire tr¿e veriance eqrerienced- by the sel-ler ís ,r,he vari*

ance of 'bire obse:rve'Lions cal-cu.Laiecl fron'uhe sanple" The bes,c esLina.-üe of

the tr"ue variance experiei.rced by i;he packer, if packez,s a:.e only interes,ced,

See tables
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in aggregabe accuracys is the variance of ihe n:ea:t of the sa.rnpleu îhis

value is d.efined statÍsticaÌly as the variance of the observa'cions in

the samFle d.ivicied. by ihe nunbcr of observations in the sampleu i,€"j
2')Às-- = s- ,- The sou¡rrc z'oot o-i the variarrce of the nean is theX ;"

stand.ard- error of estiroate" ï'c is easily seen tilat 'che expected. variation

fori;he seller is greater than ',;he expected variation of 'uhe packer,

fhe statis'uical test of tÌre hypothesis comparing the resul-ts of

d.irect ancl indirect salesu and- of comparing the resulis of steer anc

heifer safes r,¡as tes'ced- by tite use of a Stud-entts fitrt test" 'Ihe itl'uLl

lÎ¡r.nnr-lraoic rr¡r]a- test in e¿¿ch case lias.bLtat the difference betl¡een the

population meal.]s of each classification i.¡as zeros ioe*3

lT . l! 
- 

i¡¡¡ . f. P.eol-J

llìhe rrttt siaiistic is ca]-cul-a'l"ed. accord.inE to the formula:

ì'l
å._!.L

n. 1L.
l-r-¿

iuith n. -¡-
]- J

2 deErees of freedo¡r

where
a

. .th
sampJ_e üean or. ïne l- class]-l.'l-ceT]'on,

lu = sample mean of ttre ¡th classificaiionu
u

2 2 _ .th .ths. u s. = sample vari¿rnce of i--- e:rd j--- cfassification,
-U

)-1^ tr-

11. , iL . = salrple sj-ze of the i u" rn,i. j ut' classific¡r'uion"
-u

In these iests as l":ell- as in the tes't s of ihe fjrst hypothesis, the

Á

T I i 
^ 

â,' H"JJ.G" Steel ald- J"Iio Torieo
Statis Lics, J'fcGraw-I{i11 Booi<
ï,ondon, L960, F"I9"

Princip]_es_ a:rd- Pro ced.glgg_:cf
flnm-n.-¡¡r -fna lïa..' Ynr'i¡ fFn-n*È^vvuyøÐr ¿LLvø I ¿lçÈ ¿ç,]LAt ILiJ--9II UU9
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Tejection ol: acceptance of the iiiull Hypothesis about yierd. or grad.e

d.oes not ensure that the price error has the same resurt, since both

yield and grade errors affect the price erroïsa the two in co¡rbination

ioay affect price in a na¡ner differently fronr the effect of either

treated separately. Fur'uhermore, the existence of unequal price d.if-

ferentials between ¡r¡rlcs ¡nrl ¡li-Ê'flerent price levels allows the possÍ-

bility of a net price error even if grade a:id. yierd. errors cancel our"

The statistical significance test on the d-ifference between

nearls is an i-ncomplete a::alysis upon r,rhich to base acceptance or l:e-

jection of either the tlrird. or fourflr lqrpotheses" rir effectu the sig-

rrlficance test on the means is a test on differel'l-ces in results of

purchases by the packers of steers anci of heifersu and of purchases

d"irect and. ind.irect' It provides iuflormation on the relatlve l-ocatÍon

of the ùistribution of errors experienced by the seller for each classi-

ficationu but does not provid.e information about rel-ative accuracy rrith-

in each classification,

A comparison of rela'uive accuracy Tr¡as accomplished. by calculation

of a correlation coefficient in each case betr¡¡een the estinatecl evalu-

ation and. the acl,ual- eval-uationo a correLation coefficient is a

numerical neasure of thedegree io i.¡hich tr,¡o variables move togethero

The square of the correlation coefficient is l¡rorün as the Coeffícient of

Deter:minationo The coefficient of d.etermination ü.easures 'r,he proportion

of the variation in the depend.ent variable lv-hich is determinecl by the

varia¡ce in the ind.epend-ent variable"5

q- d.l)oG. Steel and. J"II, 'Iorieu
SJatis'L_Lcs, ivrcGraw-Hill Book
J,ondon, L96O, p" 187"

Pqincipl es;_¡nd Pro c ed.uqg q -gL
Company Inc", l{ew Torko Îoronto,
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A. i;est of sigrrrficarce on the d.ifference betl,¡een tr"¡o correla'r,ion

coefficients is in effec'u a iest of 'uire ability to estiruate accuraiely

in the classifications tested" 'Ihe ini'orr¡ration obtained from the

statistical comparison of ulea.i.l.s as lrel_l as the comparísoïI of correlation

coefficients prov-id.es ad-eo,uaie iirfonnation rlpon r,¡lúch to reach con-

clusj-ons for the third. ancl lourth h¡¡potheses"

lhe test of sigzúficance on the d-ifference betr¡¡een correlation

coefficients invol-ves carcul-aticn of a ttzßr statistic und.er the Null
lI-,^^.1-L^-.ì ^¡rJ yv urtsÈrÈ I

}T,

where

r.-
I

and- P .

J

ô

f

p
J

are Lire Population Correlation coefficients"

u"?10È. ^ 1+ï'",=
'ì¿-f

nuraber of obse¡wations in the sample frorn whichr. a-rtd. r . are calcul-aied..
¿l

calculation of the Z statistic requires a rogarithnic trans-

fo:nration and. is represented- natheuatically by;

t7_
L. L.a,J__

¡+here z,t z.:
-¿

1+
-a -l

J
f

n.
J

0i'
I

It significant d.ifference betv¿een the correlation coefficients

ind.icates that a d.ifference d"oes exíst in the amou¡rt of Ì;he variation

in the denrrndrcnl V¡finlr'lrr e1¡rt-l :ilrr-,l ltr rr--¿i-*inrr -i- flro in¡lorro-¡;orrte/rvrelrrçu uJ v4¿I@ ulgff JlL ---_

variable"

If significâ:l.ce tes'r,s are done on mea:rs a¡.d. correlation coefficienÌ;s

n¡l n¡rl ril:od 'l.rnm ,.1"o ; th --.-" .th -,vø4vs¿oev* ¡¿wr' ultê r ¿nd j --- cl"assifj-cations, 'Çh.ere are four possible

rfËffii=.'
/ ù' <;'.ji¡
g Ld6."jæ*å?Y I
\f,r.r,=.oÇ|/'

---.*.--^f_--
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cornbinaiions of results, Iirst, a non significa::t clifference betr,¡een

the means of the i-th 
"na ¡th clrssifications may be associated ruith a

non significani difference between the ith ana ¡th correl-ation co-

efficients. This resuLt r,¡oui-d ind-icate that the mean errors as i.¡ell

as the ability to estina-be accurately in the two classifications d.o

not differ siatistj-cally, It could then be conclud.ed- tha-b purchases

a¡rd, sales d.o not d.iffer for the tlvo classifications, Second" a non

significant d.ifference betrveen means but a significant difference be-

tr'¡een correlation coei'fj-cients could. be interpreted. as sinll"ar me¿n

therrors but a d"ifference in the abififir to evalu¿.te a.rrimals in the i'

and j "" classificati-on. lhÍs result couLd also be interpreted. as a

non sig:rificant difference of purchases by the packer (consid-ering

only the packerts aggregative standpoint) but a d-ifference in accuracy

of pricing of anj-nals sold. by the prod.u-cer. Thir"d., a significant dif-

ference between meaJrs and. a non significant d.ifference betr^reen corïe-

Lati-on coeffi-cients indicates a difference in thel-ocation of the error

d.istribution but no d.ifference in the abiliti¡ to estjmateo Finallyu if

both comparisons lrere significantu a d.ifference in both the rn'ea:r erlrors

a:rd. the ability to estiraate r,¡ouJ-d. be indicated*

The renaining two l¡ypotheses lliere not easily adaptable to

statistical analysis and testo Complete analysis l¡oulC require calcula-

tion of the fj¡st non-central mornent and" the seconcl, third. and. fourth

central ¡soments* These vaLues are üore comroonly ls.oio-n as the mearre

varianceu skerroess and. kurtosis, A precise d.escription of this iype

ruould then aLlor¡ accurate assessment of the data in -Le.¡.us of the
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ìrypotheses" Since this exhaustive s'i;atistical treatlrrent l^ras found.

irnnossilrle for th.e nrinil¡er of cl-assifications and nu¡nber of observa-

tions available, a fess d.efinitive statistical treatlrent was adoptedo

One rnethod. of quantification uas possible by assuning thai the estirnated

and. actuaL obserwations r.¡ere normal-ly d.istribu'uedo If data are norinally

d.istributed it is keor,rn tlat 68,27 per cent of the obsezvations fall

i'¡itirin one stand.ard. d.eviation of eith.er sicìe of the meal, 95"45 per cent

fall l.¡ithin tl.¡o standard. d.eviations, and 99,73 per cent fall ivithin
r.

three standard cleviations of the meanu" Since both bhe nean and. s'band-

ard. d.eviation of the estirrlated and actual d.istributions of priced d.atar

were avaj.lable for afl cl-assesu the comparison of the two theoretical

d-is'i;ributions of prj-ces coul-d be ruad.en The hypotheses would be sup-

ported if the ra.nge of the ùistribution of the actual (iVon¡af) prices

fall without the :rang'e of the ciistribuiion of the estfurated. (.Attenpted)

prices" Alother method. of provid.ing evid.ence for the sixth þypothesis

l¡as used-, 'lhe same method. r^¡as not useful for treatroent of g.rade be-

cau.se of the smalL m.i:nber of grad.e classificationsu lrora the tra¡s-

formed. price d.atr:. (d"escribed. in the next section) mearrs of the exiremes

of the true yield-s of both the Attempbed. and. Nor¡ral prices r,¡ere calcu-

lated" rt l¡as d-ecid.ed. to select the top and. botton ttrenty per cent of

the true yield-s as represeirtative of the extremes of tr.ue yierd. The

differences betl¡een th.e means of the Ätternpied. and llorroal prices l+ere

then subjected. to statistical significance tests. rf the mean of the

i[orroal price 'hrere greater ar:d less respectivery than the meari of the

- Bo 0st1e, St¿ti.s,LicS-Lg_Research, îhe Iona State College Pressu
å.nresu Iowa, þ" 25o

' lhese terors are d.efined. in the next sectionu
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Attenpted price at the upper a:rd- ro¡,¡er extremes, sigrr-ificance woulcl

ind-icai;e th¿t a true difference existed. and. hence the hypothesis r,¡ou1d.

be supported'' If no evi-dence of a diffeïence l¡as for¡nd.u this coulci be

considered as rejection of the hypothesisn

6O ¿-ITÁIYSTS OF YIiILD AI\]Ð GRAÐE ER.Î.OP,S BY
CONüENSION INIO PRTC]I{G ERRORS

a::. economic analysis of any problem is rarely concerned. with only

the physical aspects of the probrerno Expressi.on of any phenornena in
monetary terms is usually necessary for coraplete econonic analysis* [rans-

forrnation of yield. anci grad.e errors into ¡ionetary terns proved. to be one

of the most d.ifficul-t as.pects of the present study*

rt'¡uas necessary to express yield. and. grade errors as priced8

effors for several reasons* Due to the ru¿ture of yield. arrd grad.e eïrorse

qtrantification in their oi,m units of measurenent allowed. no couparÍsons

of their relative importa:rce and. theref'ore, had. fimiNsfl economic sig_

nificance, rf for exampleu it were found. that the expected. value of

grade errors was 0"5 and- that the expected. varue of yiercl errors rrras

L"o for a:1y given class of animalsø o::lv comparison of that grade eïror
lrith grad-e errors froro other cl-assifications could be mad.e; a:rd" si-milarly

only conpa:isons with other yield eïïors cou-l_cl be mads* The information

does not give a d.irectly comparable set of values for the tl¡o kinds of

error v¡ithi-n a:r¡r classo It cannot be conclud.ed that from this inforrna_

tion yield. errors are larger or more important than grad.e errors since

H ¡rPriced. errortl or ttprj-ced clatat¡ refer to the yield. and grade
errors expressed in the forn of erross in price per ci.rt, of
Live animar d.erived by the conversion method. d.escribed. i.nthis sectiono



tney are neasured on d.ifferent scaleso

fn ord.er to be abl-e to make the di-rect comparison it iras neces-

sary to convert the yield. and. grad.e d-ata into priced. datao Because of

severar compricating factors encountered. Ín the processn several

assumptÍons hrere required.. The assumptions resulted. in the transfoz:¡.ed.

data d.iffering slightly fron the actual conditions u¡rd.er i,¡hich the

sample was taken* severaL sources of variation rùeïe ev-id.ent in a:1y

given pricing situation* There was the variation j-n prices due to the

differences in ihe yield. and. grade estimates, the variation basic to

th:i.s studyo secondly, pricing variation resulted. fron d.ifferences in
the d"egree of competitlon surrounding each sale, ,Another possible source

of variation rlay arise in the proced"ure followed. in convertjng carcass

prÍce to live price* Finally, since the samples contai¡. ani-urals pr:r-

chased- over a period. of one month, variaiion in price coul_d resurt from

daily price changesn These factors combined. to produce the result that

in either of the hro nethod.s of sellingu æd for boflr packing firms,

different pclces were paid for a¡-i:naLs estimated. to be of the same

quality and- yielcl* Converselyu i.t lras not i-:nusual for the same price to
be paid for a¡rimars estimated, to be of different grad.es and. yield.*

Und-er these conditions it r,¡as impossible completely to isoLate the

effect of yield ancl grad.e errors on price* rn ord.er to overcome this
problenn a nethod was d.errised. rvh:ich enabLed. approximation of the price

errors resulting fron the yield. a^nd grade erroïso The results obtained.

by this ¡oethod are not an exact and absoLute neasure of the effect of

grad'e errors and. of yie1d. erf,'ors on the errors in pricing of the ¡rrimafs
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in the samplêo The method a]lor,¡ed. an approximation of U:e pricing

errors ancl an approximation of their reLative irnportance* these

approximations are, hor,rever* realistic for the price conditi-ons pre*

rr^-i-l;á- ;* e+ T)^-.:4^^^ ^J- tr]^^ !i.-^ ^¡ ¡l^- -------r i-- -vd.-lrr-rrB ¿r¿ p r/@ rrun-iface at the ti¡e of the sarnpling¡

A further importa:rt cor¡sideratÍon to be made before describing

the actual method. of isolating the components of pricing errors is that

the relationshiip betl¡een yield a¡d grad.e errors expressed. in prices wÍLJ.

not renain constant over time, lheir relative magnitud.e rrrilI d.epend on

two factors; the price d,ifferential betv¡een gradesu and. the prevailing

price level, lhe former is j-nportant onJ-y to the nagn:itud.e of the price

error caused. by errors in estìmntlng grad.e; the greater is the grade

price d.ifferential, the greater -r;rill be the price effect of a grad.e

error@ The latter is ìmportant only to the pricing error resulting fron

errors in estjmating yi.e1d; the higher the price level* the greater wi]å

be the price effect of a yietd. erroro since grade pri.ce differentials

have a tendency to move in an opposite ùirection to price level* the

nagrútud.es of the two price eruors would tencl to move in opposite d.irec*

tions* ï{hen supplies of top quality slaughter cattle are rela'civery

ri€bt and. prices riseu the nagnitud.e of yield price errors relative to

grad.e price errors r¡ould. increaseo fhe relative positions change be*

cause of ihe increasing price reveL and the d.ecreasing grade price d.if*

ferential" Hence it ca.zl be conclud.ed. that the higher the price level,

ihe grea'ber will be the magnitude of yield. price errors relative to

grade price €Trorsø conversely 'i;he lov¡er the price revel, the greater

r'¡i]l be the rnagnif,ud.e of the grade price erïor in rel,ation to the yield.
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price errore

fjince price ]evels i'¡ere somel.rhat higher than nornal during the

sampling period.u j-t can be conclud-ed. that the yierd- price erroïs are

abnorrnally large compared. to the g:cade errorse An offsetting tend.ency

is suspected. due to the fact that abnormaL grad.e eïrors were occurl'ing

because of the heairy marJretings of grass fed. cattleo The resurts of

the analysis wil-l- provid.e a representative evalu¿tion of the errolrs

resulting wrder the conùitions of price a-rrd narketing during the

comn'1 aÄ iropi nÄ

With the Iimitations and necessity of 'che conversion of errors

into price errors di.scussedn ii si;ill rem¡ins to d.escribe in d.etail the

actual technique used. to accomprish this goal, rn ord-er to renove al-r

sources of variatj-on except that attributable to yield, and. grad.e, a

method. had" to be found- r,¡Ìr-ich ensured. that all anirnals estimated. to be

of the same grade a^nd. yield. r+ere priced. id-enticallyo Use of the recorded

purchase prices did. not meet this requ-irement for the reasons arrea$r

discussed.' Ïi Ïras assumed. that the average price wlr-ich bu-yers attempted.

to pay for each carcass grade of a¡:j-:nal was the true varue of that car-

cass to the firm" llr-is provid.ed the basis for a uniforu price for

ideniical animals. Since prices r¡¡ere not the

sale nor for each packeru all. average attempted"

lateù f'or ea"ch classification of ar¡-Lrnal*

The average attempted- carcass price for

same for each nethod of

carcass price was calcu-

each packer by each

The live price paid. ai

carcass price by the

method. of purchase -r¡ras ca-l-cul-ated. as foLloi,¡s"

the point of sale Tras converted. to a-i: attenpted
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iratec] carcasses tJere then grouped. and the âverage value foi¡rd.o l'his

average caÏcass grade price Ìras then assuned bo be the value of that

grade of ani.nal to the packer for r.¡hich the value r¡res cal-cu-latedn ttte

cal-culaied value itas noi necessarily equal for both dlect ald. inclirect

purchasesø lllihough the above assulnption is not corapletely valid.u it

establishes a i,'rorkabl-e value ruhich was representative of the price

conclitions existÍng at that ì;i-ne,

å. further assurnption bec¡rne necessary due to the existence of

Ungraded- arri-nals erroneously occurring Ín the sample, Since the Un*

graded. amirnals resu-l-'ued- from overesti-ma'bes of grad.es on the pu.rt of the

buyersr no averege carcass price i'ias calculabl-e for that classificaiion"

thereforeo it l¡as assumed. that the Ungrad.ed aniua-l-s would be valued" a-L

a d"iscount frc:n ihe Brolin grad.e by ''che sarne arrÌount as Broms are dis*

counted from Slue grad-eso That is, if the Bl-ue - Brown calculated

aver¿Ìge differenLial idere Íij2,00 per hundred.vreight of carcass, the

Brou.n - Ungrad.ed d,ifferential- r{as aLso assl.txted. to be {i2nOO"9

Having d.eteril-ined. the prices which are assurned. to represent the

val-ue of a carcass, ¿1 val-u.e representing' the conbined yield ancl grade

error could be easily calcurated., This r.Ias accomplished by taking the

difference beti,reen the appraised. value of the an-imal and. the true v-al-ue

of the antlmal-* The true val-ue of the arri-ma1 was fou¡rd. by converting the

'crue grade price to a live priee by the actuaL recorded. yie}i of the

anjmal" For d.escriptive purposesp this value has been -bezued the

v JustificaLion for i;his assump'uion was fourid. in the Livestoci<
l"[arket Revier¡" The rerevant d.ifferen'cials for live grad-es d.is-
played. a reLatio¡rship close enough .Lo thai assu¡red that serious
cListurbances of true values r,roul-d- not resu]'c fron its ..use 

"
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rrlfornal P¡'icelt* the arrpraised. value r,ias calcu]-ated- by cor.:verting 'che

esti-inated. grade p::ice to a l_ive price by the estj.:ilated yield.o For

d,escriptive purposes this varue has been termed the ?tAttenpted. pricelr*

The difference betireen the rrAttenpted. Price* and. ihe ttNornal pricert is

a measure of the total price error resulting from yield_ and gracÌe
'lô

errorso*- If the alr.i.llal I'rere correctly appraised-, this method" v¡ouJ-d.

give equal A.ttenpted. and. ldormal prices and" thereforee no price erroïø

The value calculated- is in each caseu an exact measure of the totat

price error give-n tþe s_t¿L_ted- gssuqUtignç.,

The totaL price error as calcul-ated_ above has 'w¡o possible com*

ponentsn rt nay be a:ry combination of positive or negative yielcl a:rd.

grad.e errorso ilstimation of the tl.io components is oirly an approxima.-

'l-i r¡a n-n¡naÄrr¡av¿yv Pfvvvss¿v6

CalcuLation of the portion of total price error attrÍbutabte to

error in yield. estination invoLved use of the Norrual Price and a price

calcuLated- fro¡l the average carcass prj-ce for the true gr;:.d-e and con-

verted to a live price by the estimate of yield., Tire ùiffeïence betv¡een

the ltTormal- Price and- the live price calcula.ted. as above is a¡ approxi-

roation of the required- yield price errorø sinilarry a price error for
grade r'¡as calculated. by taking the d-ifference between the Norrnaf Frice

and a price calculated- fron the estimated. grad.e prj,ce converted. 'co a

I i r¡a nri na Ìrrr llr¡ *-'^ -'.i ^l ¡r¿ v e }J¿ ¿vv pJ u¡rç u¿ Uç J AEIUO

10 A positive d.ifference replesents an error favorable to the
produceru unfavorable to the buyer" A negative differeirce
represents ai1 error favo::abl-e to the buyer and. wrfavorable
to the producer*
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These oalcu-lated prices are only close approximaiions of ,che

true val-ues' ln the cases in v¡hich both errors l,Ieïe corulitted. sinu-l--

taneor-tsry, an error resulted. which uas d-ue to their sir'rul-taneou-s

occuïrence. This smal-l combined error i,res a form of interaction" It
t^¡as fowld that the work involved. in accounting for ì;his extrenel-y sinall

interaction term lr¡as not i¡arranted by the increased- accuracy atiained.*

The magnitude of the tem vras small- in re]ation to the price errors

resulting from yield. or grade considered. separately, ff, for exampleu

a grad.e estination error of one represen';s a carcass i,lrice error of

:i2"ao per hundredrreight, and- a oile ;oercentage point error iri yield

resu-lts in ,j0"45 þer hund.redv,reight of live aninal, the magnitud.e of ,,he

interaction tern would be only $0.02 per hundred.i,reighi of l-ive urriral,ll

The informaij-on lost by neglecting this terrn is obv-iou.sly smal-l in ¡el-a-

tion to'i;he other values, rb.rthermore, sínce there is no evidence of

correlation of ¡-ie1d and grad.e errorse the interaction ternrs lrould, be

expected. to tend to cancel out and- therefore, n.ot to bj-as'i;he resuLts"

A:r ïllustrative Examrrle

Consid.er a steer i,¡hich is estimated to produ.ce a Red. carcass and

to yield- fií'cy-six per cent" If the average attempted. R.ecl carcass price

r,¡as i¡'46'JB per ci,rt., the,\tternpied. príce on this particu.lar errimal lrould

be iÅ25,97 G¡+øÕa x 561I) per cirt, l-i.ve, If the carcass gra.d.ed 131ue, had.

an averag'e valu.e of +45"88 per ciitu, and yielded fif'ty-seven per centu

the true vaLue or i{orznaL Price wour-d be i¡26 "rj þi4.5,88 x 5'l//o) per c:.rt"

tl
The value is calculated. by multiplying the
d.ifferential +i2"00 by the yield error of 1

æqrì o n-ni na
hô_a ôônfPvr vv¡ruô
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live" Therefore, 'che steer r'¡as undervalued. by iiO,l8 per g,rt" of live

44UA¿o

The $0"18 und.erpayment is composed of ti.¡o componentsu a negative

ssmFonent due to the yield. estimation error and. a positive cornponent of

the grad.e eruor@ The approximate inagrrltud.es of ihe true conponents are

calcul-ated. as forrol,rs, The yield. price error is flre d.ifference beil^¡een

the lilorrnal Price (úì20"15 per ci'rto live) and. the val.ue of the Blue car-

cass converted to a live price by the estinate of yield.. This value i.s
¿\^- .^ l¿'.,n- nn -r,./\412r"69 \¡145"68 x Joì\) and. thereforeu the cllfference is Íj-,46 or a-n und.er*

ilqrmcnt n-F Ên-n*rr-ci -¡ narrl'o rra¡ l.rrrnÄ ",aÄr.r¡..i al¡J- nf 'l i -.ir@Jueuv vr rv¿ uy-S1X cellts pef nLlÏroÍeul/Je-L8tLL oI J-l-Ve arfi-rual-" Similafly

the grade price eryor equals the difference betl.¡een ihe Norrual- Price and.

ilie esti:nated Red carcass converted. to a l-i-ve price per nound by the

+h,^ ",'i ^l ,l fiì1^i ^ --^f -.^ i - 
('õa À Á | Ì1\Àa aõ. rn:í\urLry Jrsrr.L. rllrs va]-ue ís tt26,44 kï+aÕa x 57i/r) and the cl.ifference rs

$+"29 per chrtoe or an overpayment of twenLy-nine cents per hundred.r.reight

of the Live a¡rimal-' The total of the tno errors is an und.erpaSrment of

seventeen cents per cwtn live. lJhis value is very cl-ose to the value

found. by calculating the difference betv¡een the i{oraal Price and. the

Ättenpted. Priceu hence the interaction 'cerm has been unimportant ruathe-

rnaticaJ.ly"

It nust be lepeated that these values are not the priced. val.ues

of the eruors conrmi tted in estimating yield. and grad.e of the animals in

the s,qmpleo lhey ean be consiciered. only as ¡nalytical approxirnations of

the value of 'uhe actual errors committedu fhe naiure of the raw d.ata

did not permit the d-irect cal-curation of yield. and gxade price errorse



CI{APTER IV

À]\,TIYSTS OF T}IE I{Y?OT]IESES

1" IÌ{ÎRO}UCTION

In this chapter the sta'bisticaL analysis ancl results of ihe

statisticar significance tests are reported-" conclusions regard.ing

acceptance or rejection of ihe hypotheses are also d.rairrn, The

hypotheses lend theuselves to separate d.iscussj-on and. preseniationu

hence a section is d.evoted, to each hypothesis"
1

Since both the physical eruor and criced. error- are usually

reporied togetheru and. since the 'cechnique of plicing the errors has

already been d-escribed-, it reuai-ns only to present the average prj.ces

on which the transformations were based. 'I'his inforrnation is siven

in Table J* It i,¡i]l be noted. that in the case of Packer B, prices

are given only for the Red. a:.rd Blue caï'c,esses purchasecl by the indirect

methodu Paclter B procured all of its anlmal-s frorn the Pubtic i{arl<ets

li¡rited and attempted. to purchase oirly Red. and. Blue carcasseso This

objective was real-ized in all of the animals included- in the sample

¿¿VU I@94çI !@

tìPriced- errore priced d,atau yietd. price errore grad"e price
errorrt refer to the resul'us of the price transfor¡ration
technique described in Sec''cion 6 of Chapter IIT"
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CAIClttÀT.äD ;lVðlU¡GE i.TtEÌPt'ED CÀRCASS PRICiLS
OiY åTT'I-4.IS SJìJ'.IP].,ED

Grade

Packer À Packer 3

Steers Heifers Steers ]leifers

Ind.irect Red.

!¿uç

Brotrn

Ungrad.ed

s46"00 ö42"45

+4"O2 4L"52

A1 ñl qa r.6.
TLA JL tvø )v

59.00 55"60

6 46,38 ffi47,96

45"88 41,02

Ðirect Red

!¿uç

Brow-n

+5"88 43*'sB

45.18 39"25

+I"85 77 "89

Jvø\e )vøJ+

2@ "å]\Á.LYS]S O}¡ TIIE FT1ìST HTPOTHESTS

It i,,¡as hypothesized. that the average grad.e and yield errors of

1i-ve purchased. slaug'hter animal-s lrouLd be zeto and that tire resultirrg

total price error vroul-d be zeroo This i:ypoilresis was tes'úed. by subject-

iirg each of the rneans of the yield"u grade a:rd, price errors'co a Stud.entts

I it test" The data used. in the iests and. the m¡nerical resul-ts are

surunarized. in table 4*

Reference i,o Table 4 for Packer A ind.icates that the hypothesis

ïras suppor'iecl for yield. estirnates for boih steers aÎcL heifers" The

mean error of yield. estirnates on L28 steers of +o*15 percentage points
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TAstE 4

SITiTISTTÕ?J ÁÌ\IAJ,YSIS Oj¡ iillAÀT YIEIDg GIì.ADü, Ài[D PRICE JÌIìROilS

-A.verag'e S s/lA
g¡nrple error/100 Stand.ard. Stanclard t t r

Pgker -- C1-as-sificati*o.-n_ Uniûs___ Size . lb* Ji-v_e_ _ Ðevi{þiolr Err:or - - _v-alqqa

Äo 'Iotal Steers ,úP :r2B 0,f9 *Bl
YieId

Grade

n-fr 
^õ 

ux
Jv

Jì Ih

$+o"02

40 +o"10

2"L3

rltvoy f

2"01-

{;0.70
ô fì<

tþIø l)

{ilìr"41

É}0,10

0"72

^^tr
,lruoU I

i$0,12

dlUø Zil

"2I
"95

5n9l#
< oEritt

1ø41^ ^

')"67"ox

__ _ _ -_ prise___ -_29 __ _ ¡b+Qq_1-5 ___ ¡¡_0J4___ __ldQ"lâ. _. ._ I,!å_
-4" Total Steers Grade- L7B o"2g ,66

price 98

lotal Iiej.fers Gracle 4I

$iÐ" 28

+o"-16

;;t0,50

t;0"96

_-_-____ p-rr-æ* **?9-*__S:Q,ë*_- _t¡r0_.1! _ ____ !åo*13-*---*- 4,45-tt
A"o Total Steers price I00

¿ v ue!Á

.Price- To'u¿L Heifers price 29

iJo 'Iotal Steers ?å
]^a 1 17IVU -LøL)

Yield price 100 $i-0" 55

Tctal Heifers % t] -L"96

price 100

Total Heifers Grade tl

-0" 5I
ü-0"04- 

p.rþc --18_-*-lit-0'gQ . $.q'69-. --Í¡0i22 i,6t'tÍ
3o Total Steers Grade tOB

,lâ-Uo )Y

$-0"85

2"r2

úi]"00
1r'A

0"+7

'rÌô 1 tr

i$l-"04

{t0"76

0"20

.JitU a J-U

0,46

1l ôfi

s0"02

o*2r

llio" 10

tìo.24

Ã q] ll{.

4.22"k1'

6*98*x

2"61ìÉ*

o"47

ã tr?Yrii-

-0,10 0"69

-- "--pTrce- 10- - $=O*Q5 -----ti0*OB---* 6Q"Q5--_"l"oB-*
3* Total Steers price 100

Total
Price Total Hei-fers price 10

@ r¡*-x¿rr denotes statistical significance at ø= O*OI
't^

" u%* d.enotes percentage points of error
c ,.^

"Grade" denotes nu¡rber of grad.es in error
.t erTotal Pricetr is the sr.ur of ihe yield. price erroï and grade price €ïroro
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loverestimation of yierd. by an average of o,l5 percentage points) r,ras

not si;atistically sig'rr-ifica¡t" Sirni|¿rly a mean eÍ.ror of yielci estinates

on 40 heifers of J,Ð"JO percentage points (al overe"iimation of yield. by

a-n average of 0"i0 percentage ooints) was noi s-ba'¡;isticalty significa¡r1;,

'Ihe yield. price errors for steers a¡rd- heifers of {tO"O2 and. úijO"l5 respec.*

tiveì v r'¡ere ¡lsn ngt fOUnCl tO be sjpnific:nì:lv fiif.Ferent froin zar.o-uv vv uÀb¿u¿ ¿v4¿ u4ty g¡I ¿ çJ u¿¡ v ¿ ¿ 9u ¿ça v o

lhe d-ata indicate ihat the hypothesis is rejected for yield. errors

froru Packer 3o The rnean error of yieId. estj,mates on IOB sieers a-nd. rl
heifers iqere -l-"J7 and -L"96 percentage rloints respectively rrhere the

negative sign inclicates an unclerestiuration of yield" the lesu-liing price

errors were {þ-0o55 and. {i-0'80 respeciively for steers and. heifers" Each

of these four values tras hiehly significant at s, = OoOl as lable 4

ind.icates, Hence i;here j-s no evid.ence to support the Ìrypothesis of mea::

errors being zcroo

The average grade errors on steers ¿¡::o heifers purchased. by

Packer,{ vrere fou¡rd. to be statistically significa:rt Índ.icating ihai; the

mean en:or of grade is d.ifferent frorn zoreø The mean grade error on 17B

sieers of 0.29 and_ the resuJting grad.e price error of {iO"2B r,rere highly

significant" Similarly, the near: gracl-e e:rror of +Ð.76 on 41 heifers a:rd.

-Lhe resulting av'erage gracle price erroÍ of li)0,81 were highly significant*

fhe same conclusion is ind.icatecl by the data on steers from

Packer B' 0he average grad.e eïror was -0,71 and- the grad-e price eïror

was ;rr-0.04, both val-ues highry sigr:-ificant inclicaiing ttrat the ue¿n

errors are not zeroo The grade error of -0"L0 on heifers and- its resul-t-

ing grade price error of -0o05 was not significa:rt" This resul-t r,¡ould.



sir.pport the hypothesis, but sj-nce the resufts r'Ieï:e based. on only 11

observations conclusive evid.ence in support of the hypothesis cannot

be consid.ered. to have been gíven,

fl:e data indicate that for both packers and for both the steer

a:rd. hej-fer classes, the mea¡r of the total price errors was statistically

different from zero* This infornation warrants the conclusion that the

hypothesis is rejected.u i"e", that there is no evidence to índ,icate that

the nean total price erÌrors resulting from grade and. yield errors are

zëToø The mea¡r total price errors for steers and. heifers purchased_ by

Packer A r¡ere {i0"50 and- $0*96 respectivelyu The comparable resufts for

Packer B were {ö'-0"59 and $-0"85, The j-nportance of these errors may be

more read.ily i:nd.erstood. by expression of their nagn:itud.e in terms of a

live arrinal" Ïf the average r^reight of the a¡:i-nals purchased r^¡as 1000

pound-su the price error per aninal I'rould" bec overpayments by Packer À

on steers and heifers of fö5,00 and $9"60 respectively; underpayments by

Packer B on steers and heifers of $5"90 and_ {iB*50 respec,uively.

It is noted- that the errors record.ed. fron the tlro paekers were of

opposite sign in al-I cases" Tl:is indicates, although not every varue r,¡as

sÍgnificant, that consistent overestj¡ates l.¡ere made by Packer A and con-

si-stent u¡id-erestimates luere made by ?acker B, Existence of this differ-

ence in the case of prices could. be explained. by the fact that the aver-

age Àttempted price for Packer B r¡¡as consid.erably higher than for

?acker A' In competitive bid.d,ingu differences j-n carcass price levels

betv¡een firms couLd. pernit one firm to pay less than its Attemp'Led. price

while a¡other paid raore" Ilovieveru siirce tJre price errors record.ed. are
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based. on the yield. arrd grade errorse the ùi-fference su-ggests a d.iffer-

ence in the abilit}' of the buyers of the tv¡o finns to visue.lLy appraise

the qualities of a five animal* No reason for th:is d.ifference Ín

ability ís suggested-, íf it does in fact exist"

ïn brief surunarye it rrouLd. appear ihat the hypothesis of mean

errors eque.Iling zero is su¡ported only in the case of yield" estimation

on steers and. heifers þurchasecl by Packer Ao ÄÌthough there rdas sotne

evidence of mean errors not d.iffering fron zeyo ín the heifer purchases

of Packer Bn the snafl sample size d.e'¿racts fron i,l:e conclusiveness of

ih-ls evidence* In all other instances tested- there ¡^¡as evid.ence that

tlre nean errors did not equar zeroø There l¡as evid-ence of dif*
ferences in abiliiy to eval-u-ate aidmal-s between the i,r,¡o packera a1-

though -bhis difference r+as not investigated- further" rn .i;he case of

.Packer Ä, grade errors resulted. in about the same nean pricing erïors

as d.id yield errorse fhe data on Packer B indica,i;e that yield. pricing

errors i'lere larger than the grade pricing errors@

3O AIT¿.LYSIS OF THT SECOND hYPOTIIES]S

rt was hypothesiøed that inability to estinate yield, a¡d. grad_e

accurately uou-ld result in consid.erable pricing erroïs on ind-ividual

a¡rimals,

Euid-ence in support of this h¡npothesÍs is foirnci. in lables þ,

6 and 7' TLrese tabl-es include ihe theoreiical and record.ed. d.istribu-

iion of errors of specified magnitud.es. The yield. eï:rors are given by

l+hole percentage poi-irts since a finer d-istinction ivould. add very little



infornation 'bo the analysiso l'or the sarne ïeason price eïrors are given

in increroents of fifiy cents per hundredr.ieiglrt of live Ðlìima]*

From Table 5 it is seen 'bhat the largest errors ín yield esii-
mation for bo'bh packers l¡ere rnacle on steers* Packer .4. com¡nitted" yiel¿

esti¡aation errors of up -bo eight percentage points" The effect of

these errors was pricing errors as large as {ij"50 per hu-ndred.veigþt of

live a:rimal, Paclcer B comniited- yield. estimation errors on steers of

up to seven percentage poÍ:rts which resul-ted. in pricing erroïs as

large as $7"50 per hundredweight l-ive" pacr<er 1.r connitted- errors on

heifers of u-p to sÍx percentage points resultiirg j-n price errors of up

to {i2uO0. Packer B comnitted errors on heifers of up to five percentage

points which resulted in pricing errors of u.p to $2.50u Tn both steers

a:rd. heifersu the proportion judged. accurately for yield. l,¡as less tha::

eighteen per cent* The proportion with less than a ten cent error r¡¡as

less than seventeen per cent"

The theoretical probabirities of errors of specified. mag-

r:-itud.e give the expected. frequency of errors of given magnitud.es,

ït is seen from Tab]e 5 that the range of yield. erïoïs is as

large as six percentage points in both directions from zero and the

resulting errors as large as $2*50 for steers fron Packeï Aø The values

for heifers from Packer A are five percentage points attd {$2,00, Steers

fron ?acker B rrrould. have errors ranging up to six percentage poj-nts

and $5.0o r,¡hile heifers nould. have errors as large as six pereentage

points and. {È2.50* Comparison of the theoretical and, actual distributions
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IIIÈ]ORETICAII PIì03;-!L]ILITIESA ¡I.IiI RÌICORDtrD FRNqUENCINSb Or OCCUrìiì].Ii.[CÐ

O}' Y]ELD ERRORS O}" SP}:]C]F]ÈD I,ÍAGI{ITUDES

Iìrror' lheo" Rec, Error Theo, Reco Error 'Il':.eo" Rec, Error lheo" Rec*
,i',6 Prob" lreq " Price Prob" Freo. % Prob- l¡rea * Price ljrob. Freo -
n
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The TheoreticaL Probabilities r'rere calculated urrder -bhe asslunptions that
the errors were norÍrally ùistributed," 'l'he neihod. of calculation did. not
permj-t calcu]ation of a value 'ior zero error, hence the absence of an
entrry in those cellsu

The Recorcled. Frequencies were cal-culated- fro¡n the nuruber of animals
observed to falt wiihin the h¡nits specifiedø

Erroru exÌlressed. 1n percentage poin'Ls, refers to the difference beti,¡een
the esti-rnated yield and. the true yieId., lield" price error is the priced"
resi-r.lt of tire estimation erroro
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indlcate thai bhe errors are noi exacily nor'mally d.istributed. but that

tire assuinption of normality is not necess¿¿ril-y a limiting factor io the

^-.-1*".^;^aIEIJ È!ùü

Fron the above informati-on it carl be conclud.ed. tirat larEe and

frequent yield. errors do occur on individual an-imals a^nd that the effect

of the yield errors on price is to cause consid.erable pricing variation"

Table 6 gives the record.ed. and. theoretical d,istribution of grad.e

and grad-e price errors for Packer Ä a:rd- Packer B" It is ind.icaied- that

the largest grad.e errors in the case of steers purchased by Packer Â

was tvrou although only fou.r per cent of the aniunls ruere r:úsjud.ged. by

¿ìn error of this mgnit-ud.e* the resulting' price errors r'¡ere not greater

than {Ë2*50 on :únety-nine per cent of -i;he alimalso Packer A comnitted.

errors of up to three grad.es on the heifers purchased. but the error rras

this great on only tr'ro per cent of the arti¡ralsn The resul--bing price

error l{as as great as $5"50 per hund,redweieht }ive but limited. to $2"50

on 93 per cent of the animals. 0n 58 per cent of the steers and. 54 per

cent of the heifers there were no grad.e and no grade price errorsê

Packer B estilaated. grad.e accurately on 69 per cent of its steers

and 55 per cent of its heifers* Since this packer only attempted to buy

Red- and Blue carcasses and. Ïras successful in limiting its purchases to

these grad.es the greatest error tr"Jas orree The naximun pri-ce errors due

to grade i,lere fifty cents per hundredr,reight for steers and. one d.oLlar

per hwtdrediøeight for heifers" t'he tireoretical probabilities incl"icate

that about B per cent of the steers a:rd. 14 per cent of ihe heifers

iuoul-cl he nisjudgecl in grade by an error of two g:rades*
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T¿rble 7 tives the thcoretical probability and recorded, frequen-

cies of 'uhe to'ual price errors resul'bing fron botì: yield. alci gr:rde

estination errorsè It ca:r be read.ily seen that errors as la;.rge as

,p4")u peï nundïeaweight live were comnitted. (Steers - Packer Ä) a:rd

that as fei.¡ as 10 per cent (Heifers - Packer B) riere accurately

aporaised for true valu-e,

Packer A accurately appraised about 15 per cent of its steer a:rd.

heifer nllrchrrses (-tz'c/- +^* ^)-^^--^ 1A,1 fn-n haiforol About one-tìt-Lrclr¡e¿¡e¿ yv.!ç¡e,ùçù \¿,4u rvr Þ ugçIÞF L+/v LwL IIç4IçIÈ¡/t 0

ß1",1) of its s-beer purchases i+ere in error by rnore tha:i lrl,OO per

¿r1nre-rÊo-lrrer-gírr -Lr.ve and about one-half of its hei f ers (nf/") rrere in

error by rnore than Íi1"00 per huncì.red-rreight liveo One per cent of its

steers were mi-sjuriged by an error as large as l;d4.50 per hundred.i'reight

and three per cent of the heifers were misjud.ged. by as much as $4,00

pez' hund.red.weight live,

The errors comrni tted. by Packer ì3 appeared to be about the same

in ind.ividual cases as those coiuiritted by Packer An aJthou.gh the range

of errors for Packer B rnias smaller than tlrat for Facl<er A" Packer B

correctly evalu¡Lted. I6i( of the steers anù Lúib of the heifers it pr:r-

chased", ribout 65-fr of the steers ¡rrd ireifers purchased irere includea

in il¡a -^qnñ.ô n'î n71.67 rtn {-n nrra Än] 'l q-¿ ;ror l¡rrrrrì¡or'lr.¡oi.'1a+ l jrr^ 1l-- --1il L.rÌe l'aIr8e oI e-r-- *p *,JeJ-gl]t JJVee Þrrors

as large as *"'J"50 per hu:rd.red.lreigirtl.,'ere conniited. on sieers and- as

large as $2'50 per hundred.weighi live r'¡ere commitied. on heifers,

In sunnaryu it is concl-ud"ed- 'chat consid.erable inclividual erors

occu-rred. on the live purchased. a:rirnals from both Packers, lield. errors

as large as eight percentage pointsu grade errors as large as three
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gïades (ti:e iiaxiiaum possible in tÌre siuCy) ¿:ri. to';al- price erïoïs as

large as ,J4o50 per hundredi+eight of l-ive animal lrere observeC.* The

proportion of aninals estiinated. correctly in yield- llas as lor'; as 101úu

ì - ^'-^^^ - ^ -r ^,., ^^ z¡ca^ -*^r ;. +^.+---r ^- ; 'r ^,.= - - ^'4l-n SfaQee AS lOtI c||s )\¡o, ärlu II.t u(JUaI pl'IUe AS JU!ìr AS ILæo fne SeIa-EJ-Ve

'ìn¡n¡ln-¡na n{' n.w,o¡16 ô1¡T^-¡q tn npi n' 'l aac .¡laqrr r'ì â1 ;ilr.rrpo¿'Larrce u¿ g¿'n*- - -- r-*--lng accuracy Iüas ress Lird.lr Jrero

error fron a pricint'variabil-ity standpoint. The theoretical probabili-

ties of errors of specified rnagrri Luöes ¿ì-1so ind.ica-be consid,erable in-

d-ivid.ual variation and. 'i;herefore, recli-si;ribution of livestock payrients

was in factu the case in the samples d.rav¡nu

Reference to Table 4 provides an estimate of ihe rela.tive

varial¡ility experienced. by the pa.ckers and. prod.ucers of the a:tirnals

includ.ed. in the study. The Siandard Deviation of åny ilarticular class

-^*-^^^-'+^ ìure of the variation experienced by the seller" lhe¿ s}J¿ vùçrr uÞ @ luso-È

Standard. Error of Estiurate is a neas-u.re oÍ' the variation experienced by

the packer if it is interested. only in aggregate accuracy. ït is

obvious from Table 4 that the relative variation of errors is many

tines greater for ihe seller of ind.ivid.ual anj:nals than for the packer

buying according to its ruean errors@

4. .AIIA.LYSTS OF THE THIND I]TPOT}Ï$ÏS

It was hypothesized. that yield., gracle and pricing errors Trould

not be as great for aniroals sold d.irectly to the packing plant as those

sold by the auction rneihod."

The hypothesis lias tested. in iwo tr!-aysc First the d.ifference

betr,¡een the means of the errors was tested. for inforaution about ihe



relatíve location of the d-istribution of errorsø Second" -Lhe difference

betrveen the coruefation coefficients of estj^mated. values a¡d actual

values inras tested for each cfass to provide information about the

relative accuracies of estinating in both cases* fhe resufts of the

statistical significa¡rce tests on the me,nns are gÍven in Table Bu the

results of the tests on the correLation coefficients in Table 9. The

d.ata is from Pacicer A since it ruas the only packer mak:i-ng both d.iyect

arid. indirect purchases.

A síe[ificant difference i,ias found. from the test of nean yield.

errors bet-r¡een ùirect and ind.irect steers" fhe mean error índirect

was found to be -0.15 percentage poj-nts compared r^rith ,"0,61 percentage

poi:rts for the meari error direc'c" Tlt:is d.ifference r.ras significant at

&= 0*05n The d.ifference befween the resulting price errors of S-0*06

and. &l+Oof4 r,¡as found" to be not statistically significant* The test of

significance on the heifer class ind,icated statistical significance at

t= 0o10. The mean errors of yield., ind-irect and. directe h¡ere -0"i-7

a:rd. +O"94 respectively" The priced. effect of these errorse $-0*11 and.

$+0"57e was significant at & = 0"10* Hence, there rroufd. appear to

be some indication of d-ifference betr¡een nealr yield. errors d"irect and"

indirect' This d.ifference howeveru is contrarSr to that lrypothesized-

since the abso]ute magnitud-es of the errors d.irect are greater than

the absolute nagn-itud.es of the errors ind.irect"

The mean grad.e errors for steers and. heÍfers by the d.irect and

ind.irect method-s of purchase Ì¡Iere all positive, ifo sign:ificant d.iffer-

ence 'r^ras foirnd. betn¡een the nean grade errors€ Á¡ ind.ication of differ-
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ence in pricing erros due io grade rras found. in the case of steerso

The nean error of ind.irect steers i,ias found. to be #0"37 and. the mean

error of d.irect steers r¡as {ji0.14. The d,ifference of ti0,2J r.ras sig'-

nj-ficant at s = 0,f0, This diffeÏence is atiribu-table to the d.Ífferent

price level-s existing in the 'ur,¿o nethod.s of sal-e ra'cher ihan the mean

grad.e error itsel-f. 'Ihe mean prícing errcrs due to grad.e for heifers

r{elre noi statlsi;ically different,

The strongest inùica'bion of rejection of the hypothesis on the

basis of means is fou:rd in the laclc of siEnificance beti¡een the means

of the total price errorse The mearr. total price error of steers in-

direct l¡as {j0,11 , the mean toial- price error of steers d"irect was -i¡0.29.

The fi0"02 d-ifference Has no" signiíica-r:t" Sinilarl;yu the d.ifference for

heifers of $0"55 v¡as not significa.nt"

The infori¡iation in Table ! indica'ces iirat the variability of

pricing steers d.iffers betr,¡reen the tr,¡o method.s of sale. The test of

'clte ùifference betl¡een correlation coefficienis was highly sign:ificant

a- t^n.l-'t. ^'--¡^ ^--¡ +^J---lvll vv vl¡ 6¿dss Ulu UV UéI ]J¡IUçO ¿Itg I&¡IçAVIIUE lïdù rfv v urs¡¿!¿¡vø¡¡u J

the yield. prices although a considerable ari'rirmetic d.ifference ruas found-.

[he opposite resulis blere found. in the test on the coruelation coeffi-cients

from heifers" There rrere no significant d.ifferences altLrough ari-bh-lietic

differences lrere fou:rdo

Therefore, it appears that the reln'uive accu-Tacy of pricing

differed. betv¡een d.irect and" iridirect sales for steers but not for heifers,

the d.ifferences bettieen steers a-nd" heifers may be partly accounted for by

ihe s¡naLl nurnbers of heifers recorded but thj-s d"oes not seem to completely



explain the diff ercnce since the ciiffer-ence lras rçell_ d-efined 
"

In sumrna:ry-, the infor"rnation obiained" ind.icates some d-ifferences

betlueen the d-irect and. i-ndirect rnethod-s of saleu lhere was evid.ence

to support the conclu-sion that the packer experienced d.ifferences irr

yielcl errors be'ul'¿een direct and inclirect procur.erients but this evid.ence

indicated. that errors from ùl::ect purcheLses r,rere the lerrgero rn the

relnining cases of grad.e and. totel price eri:orse there was no sub-

s'ca¡rtial ind.ication of the hypothesized. differenceso Differences

betvreen the correl-ation coeffici-ents cal"cula'r,ed beti+een estinated. a¡ri

actual evaluations indicated. that steers ¡rurchased. by' the direci method.

riere significaatly different froi¡. s"Leers purchased. ind.j-rect and 'uhat

the accuracy r'ras greater for dj-rect procu:ementsu i[o su-ch d.ífference

was found for heifers. Based. on this informationu i't woul-d. appear that

there are solne cLifferences in the relative accuracies betl'¡een direct and

ind.irect purchases but more inforr¿ation is rec¿uired. to d.efine these dif-

ferenceso

5" ÀI.{ATYSIS OF .IhE }'CUR'IH TTTPOTIüdSIS

ft was hypothesized, that yield.u grad-e and. price errors on the

steer class are smaLler than those errors on the heifer class, This

hypothesis r"¡as testecl in the sarne manîer as the third hypothesis. A

test of significance on the difference between the roea.rr. erïors f::om

steers and l:eifers provided a statisi;ical test of the d.ifference in the

relative locations of the d.istributions of errorso A test of signifi-

cance on the correlaii"on coefficients betv¡een estimated. eval-uation and.
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actual- value Í'rom steers and heifers ides & test of the relative

accll-racy in each caseo The results of the bests are given in

lables 10 and- 11,

Visual appraisal of the results fron Packer A ind.icaies that

mean errors from heifers are consistently larger than the errors on

steersn Holreveru this observation l¡as supported. statistically only

in the case of grad.e errorse grade price errors and" total price errorso

The average ùifferences between yield- and. yielcì- price errors on steers

and. heifers rrere found to be 0"1-5 ald. $O.IJ respectively, 'che enrors

on heifers being the larger of the twou The d.ifference between rneai:

errors on grade and. grad"e price v¡ere fourrd to be 0"47 and. $O"53 respec-

tively, errors on heifers being the larger" The differences for ihe

grade a:ralysis uere hJ-g'hly sigTrificanto The toi;al price error of

{}0"66 was also hig'hly significant*

l'here T^ras r1o indi-cation fron the data from Packer B that the

nean errors of steers and heifers d.iffered"" Àlthough a üiean d-ifference

of O.BJ iuas found. in yield. errorss this value l¡as not statistically

signi,ficant" Only in the case of yield. errors v¡as the calculated size

of errors for steers smaller than those from heiferso

Comparison of the correlation coefficients fron Packer A resulted.

in onJ.y one si-gn:ificant dj-fference; the high correlation coefficient

for heifers yield- price (O,g¡e) was found. to be signi-fica:rtly different

from the same coefficient for steers (O,gf]) suggesting grea'Ge'r accuracy

for heífers" The comparisons from grade price a¡d. total price errors

were not statisticatly significant, although in each of these casese as
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{o.76

ll;+0"81

{¡+c"96

_L"96

Íå-0"80

-0.10

$-0,05

s-0"85

0.15

f$0,13

o,47

qÞUo )-)

s0.66

vovJ

liio.25

0" 21

ldo,01

{}0.26

lt1ô+¿

o lv

7 AA*X/oaï

7 1 À+iX/ø¿a

) AF](XN

L"26

,82

o"22

aì.7tr

a t?ì(-+rt¡ denotes significalce at ß = 0c01,
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TESîS

U*BLE II

O,il SIGNIFï CAl\OIl 0N CORRE],ATIOII C0EF I'ICIEIfIS CAÍ,CULAT]I]
STAE'ËS Al\D IüIFEËS PURCMSED BT PÀCIüIR A .t'$D P,i.Cn3R B

FROI"J

pru,,j,¡ç

Size

Correlation
Coefficient

Correl-ation
S¡rnn'l e l"lnaffi r.ieirt

Steers Size ileifers I zra'

P_ÀglaIR Ä

Yield. Price IlB

êr.¡drr Pv.i ce I38LJ

To'i,aL Price L1B

PACIÕ1R 3

Tie1d- Price 100

Grade Price L00

Total Price 100

"9Q6

,672

,2L5

.g8g

,f60

4L

L1

L1

10

t0

10

'901
.7aar

,9+2

.4 R]oTv4

1øc)

Uø IO

Lø1)

I,14

0,66

a t¡lfJ+rr denotes significsJrce at d = O,Of o
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in the first, 1he value r,ias higher for heifers tiran steerso

The compa:rison of correfation coefficients on the price data

from Packer B shor,red only one significant difference; betrreen grade

príces. Both values ríere very highe 0"989 for steers and 0,942 for

heifers" The d.ifference bel¡+een yield. prices and total- prices were

not significanto

Hence, it nas shown that although the nean yie1d. errors from

steers and- heifers for both packers d.id. not differu there was in-

d.ication that there l¡as less accuracy in steers tha¡r heifers for

Packer A* The relative accuracies l'¡ere not statistically dÍfferent

for Sacker B* This inforrnation is contrary to the results hypothe-

sized-" fhe mean grade errors fron Packer A Ìrere fou.nd to be d.ifferent

as hypothesized., but the refative accu:acy of estiraate lras about the

ssre for steers and. ireife:'s. No d.ifference in the nean gËade errors

r,¡as found. from Packer B but the accuracy of estimate r'ras greater for

steers than for heifersu The mean total price errors lrere found. to be

star-istica[y si$dficantu ihe nea:r errors on heifers breino lrr.øoz' f6r"

?acker Au but there l¡ras no d.etectable d-ifference in the relative

accuracies of estj¡ate* The d.ata from ?acker B inùicated. no d.ifferences

in mean errors or accuracy of estimate beti.reen steers a¡rd. heifers indi-

cati-ng that accuracy of pricing steers and heifers in that firm d.id. not

,t i f-Ê^*+¿¿¡ Yl 6
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6, À1IAIYSIS OF l.iIE F]I¡TH I]YPOT]]ESTS

It r+as hypothesized. thai eval-uation errors comm:itted on grad.e

rr¡ould- be wtfavorable to the producer of h:igh quality animals and. favor-

abLe to the prod.ucer of lolv quality a¡-irnals. Restatedu th-is hypothesÍs

rvould suggest that h:i-gh quality anin¿ls v¡ould. be consistently wrcler-

vaLued. and. loi'¡ quality animars viould. be consistently overvalued.*

lest of this hypothesis was mad.e d.ifficult by two factors,

Firstu since the grade d.esignatiorrs a-re discrete there j-s no contÍnuurn

over r'¡hich to select values* second,, since only four possible grad.e

d.esignations were included. in the stud.y the extremes of grade r,¡ere in

effect, non-e:ristent* The top and. bottom grades included. a large

proportion of the totar nu¡rber of a¡rlnal-s* rn the case of packer B,

only two grad-es øere avail¿ble, hence ihe top and. bottom grades in-
cl-uded. a]-l the animalsu

The only rnethod. of iest ava.írabl-e r,¡as tirat of calculating ex-

pected. ra-ur.ges for both actual and esti-:nated. evaluations by use of the

mean a¡d- standard- d.eviation of each distribution* rt was necessaïy

to assume tlrat the d.istributÍons Ì{eïe normaL" the range for ninety_

five per cent of the observations lras caLculated. for both Nornal ?rice

and. Attempted Frice" This informaiion is summarized j-n Table 12,

If the re:ige of the .Attenpted- PrÍces is smaller than atd. i.rithin

the ralge of the lvomnar pricesu this coul-d. be consid.ered as evidence

in support of the hypothesis" Hor,¡ever, it is not conclusive evid.ence

since the errors thenselves are not consid.ered" by th:is nethod.* Howeveru
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ÎA.BT,E T2

THEOREI]CÁ-I Rå.I{GE TOR .A.C[U-,{.L jtIID

ESTTIIATED GRAÐE PRTCESE

Theoretical Ra:rEe Size of RanEe

]tr,Â afll.f,,rö 
^

Á åw¡u¡L ð

Steers - Esti¡nated. Grades

Àctual Grades

Heifers - Estima.ted. Gracles

-åctu¿.l Grad-es

P*i{clcEL B_

Steers * Estirna.ted- Grad"es

Àctuaf Grades

I{eifers - 'itrstinated. Grades

Actual Grad-es

ü2L"95 - {ü28"0J

ô^r 
^^ñ ^ai)þ1Lo*4 - tÞ41 øYÐ

/Nr - -õ r''\^r f f
4Þf /o/Cl - ü¿?Éoo

ûL6"47 - 
"Ã25.37

tlr^ A a^ /È^f ôai)¿/*ooY - ¡¡)¿o4ÕJ

âÍ^ ¡ t1r^- 
^aÃÞ¿4ø4¿ - ,¿Þ1ÖoZQ

d'^^ -É ô^- 
^^tÞ21ø2 ( - A¿?¡YY

fi22"64 * l\26'02

$i6"08

ùiOo)é

4ìÌ? AQ

{iì8,90

{iì2*12

;.li5,84

íü3"+2

fiange within which g5l" of animals v¡ould fa^l-t if Estimated.
ll-valuation ancl å.ct-ua1 Evaluation lrere nornrally d.istributedo



for the reasons mentioned this t¡as the only feasible nethod- of testing

the hypothesis"

It is seen from Table L2 that in al-l cases except oneu the

range of the "A.ttenpted. Prices is smaffer thå,ne a¡rd uithin the range of

the Normal Prices, The exception is found- in Packer Bu heifer purchasesu

wh:ich r,¡as based on a very small sample" In this case the ra"nges are al-

nost idenì;ical at both extremes"

Therefore, t¡s limited. infolmation avail-able v¡ould tend. to support

the hypothesis of und,ervafuation of the h:igh quality animals e"nd over-

evaluation of the 1ow quality an:ima1s, but fr:¡ther study is required to

establish this relationsh-lp"

7 n AI'T¿,IYSIS O3 TIIE SIXTH TIYPOTTTES]S

It was hypothesized" that evaluation errors wou-fd be unfavorabte

to the prod"ucers of high yield.ing an:i.:nals and favorable to the pro-

ducers of l-or,¡ yielding a:rimals, Stated nore generally, it is hypothe-

sized. ihat hjigh yield"ing ¿urirnals are consistently undervalued- ar:d. the

lolr yield.ing an:ima1s are consistently overvalued..

TLre analysis of this hypothesis r'¡as considerably more mea.::ing-

ful than the analysis of the previous hypothesisE [r¡o nethod.s of

analysis lìIere possible, the results of which are pïesented. in Tables 15

a.nd 14" ¡Ihe operation of calculaiing ïanges in r.¡hích 95iå of ihe ob-

servations of both Nornaf and" X"ttempted. Prices r'iould fal-l- uas performed.,

the results being given in fable 11, ln additior]e neal.s of the lrTonnaL
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and- "a.itenpted prices from ihe r.rpper ancl Io'urer one-fifih of tìre true

yield-s i¡ere cal-culated. the d.ifferences betr¡reen the mearis of the

:lttenpted, a.td I'Ior.naI prices so calcu.lated. at each ex'¡reme lras tested-

for statistical significeLirce, The resul'Ls of these operations are

sunr:rarized- in Table l-4" If statis'uical significance were fourrd. for

the ciifferences beti,¡een No:roial aod. ¡\tienpted. prices at each extreue,

and if the neans of the ,tttenrpted Prices fell- withi-n the mearrs of the

I'[onna]- Prices, ihis r+oul-d- be further evid.ence in support of the

hypothesis*

the eviclence presented in Tabte IJ ís, i.dthout exception, in

sup;oort of 'r,he hypothesis of consistent overvaluing ancl unclervaru.ing

alinafs at tire extrenes* ïn every case ,che expected. rai.ge of the Norrira.l

Prices is la.rger ihan and brackets the range of the Ätteupted- Pricesn

In or:ly one casee lieifers froil. Packer B, the two ra^rlges differ only

s1ight1y" In this excep'cionu the close values occur only at the lov¡er

end of the range ancl sj-nce tir-i-s r¡as based" on only ten observations, it

can not be consid.ered as indicative contrary evid.ence*

Reference to Table 14 reveals that in all but one comparisonu

the hypothesis r¿¡oul-d be supported. Hor.reveru not all the clifferences at

the extre¡tes I,rere found. to be statistica[v sien:ificant" The hv-rrothesis

is supported, statisii-ca1ly on the purchases of steers from bottr packers

based. on tr,rent¡r observatiotls a'ü each extrene" Hol.rever, in the case of

heifersu significance I'úas found. onJ-y for the upper extreme frorn Packer 3.

Butr since these tests r,¡ere basecl on onJ-y tivo observations from Paclcer B,

and three fron Paclcer A, the absence of significa:rce is probably oue to
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T¿TBLE lJ

T]{EOÎXTIC/ú PinïGE TOR ILC'I[]AJ, ¿.i\D ESTIIúTED
YIELD PF.]CBSA

fÌleoretical Ranee Size of Renee

_PJ.oT@R A

Steers * Estirua'Led" Yie1d.

Actual Yield

Heifers - iïstimated. Yield

Actu¿l Yield

ll ¡, ñ1¿ï¡1) 1t
I ðV])dIL !

(¡+^^--^ ':ì^..1--.,'- .- !^-t vì ^f ¡V UççT ù : PÞ UU@ UçU IASIU

¿1W UU(iI ¡ ¿gJU

Heifers - Es-birnatecl Yield.

åv u|&! Á¿çtru

¡\r il rr r\^, -irpJ-lo)J ^ ú¿¿F6 lL

fiL6"47 - '-#25"37

ió24"83 - #26,75

¿\^^ h^^ 
^/ü¿4ø41 * ;Ð1C)ø¿O

!ß22,65 * {i24,47

#22,64.- i¡26"02

'ú22"2L

tßzL,44

'a27 "27

lß27,96

ú?oUO

'ù6,52

ii7 "?o

Í$8"90

{ijl, 97

4Þ) øÕ+

{ij]"80

!t5"38

Calcul-¿lted by assumiirg thaL Àctual ancl Esiimated- Yield. prices
T.rere nor"natly d.ist::ibuted.. Thc range r.¡i'ch-Ln r.rhich )J'tl[' of t]ne
values i"¡ou-Ld be expecied. to fall is given,
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TAB],8 14

0F SIGIIIFIClìlilClI 0¡I DI-L'FIIP,fiICE Bl!îl'mElT iiill/iNS
l[Om'irLt, PIì]CES ,S]lÐ ATTiü'tP1'i¡D PFJCIjS 0F

HIGII Ài\|I T,Oi¡ VJiLIIED Æ{NIÁI.LSA

OF

itl-r¡nber of ltlean Norrnal
Observations ?rice Di-fferences 'trb

1i^-* À ++^-..^+^-1r'¡Y4r äuu5u+JUçu
Price

P.&C](ER ,i|

qt-^^-^
U UçEJ Þ

-rf^-i 4^.-^AIçI¿ ç¡ È

PÄClITlì B

Steers

f aç¿t gf ù

JJOTII ¿Uii

HL 2O/"

Lott ZU/o

rrL ¿0/o

Lot+ ZOfr

nL ¿v/c

T'o,¡ 2U/à

Hi 20fr

22,58

26,12

IB*90

24"55

27 "79

27 
'q

25,68

)-/, .7A
LJq I J

25"?9

20"o5

,tr oô

27,O2

23"96

1)1

-r'ìñ

'17õtJ

o,44.

tao

o"21

L^72

z r 
"il-)iJELL

L,52

-l 't tì

7 26Ì/¡ì,'

1) 
^A+)(

o"32

/t utã'

20

20

(f

6

20

20

2

2

The rrhightr vaLueci anirnals l,reïe consid.ereC to be the
flea tnra ¡r'i elÁ< ond- tlf911¡?l ValUed. I,iere CgngidefeCj. tO
2Ç6 of the 'crue yÍeld.s"

lr*tt Creno'ües sigrr:ifica.nt at ø= 0"05"

rr+rv.rÌ cierlotes significant a'L s= 0o01,

hj r,4roqf 2M ¡f
be the lor¡est

b
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ïne snlaJJ- salnple Slzee

In sumary, the two airalyses consid-er-ecl jointly provicie stroirg

eviclence tha'u yield. errors resul-t in u-LLcier'valrra'r,ion of bhe Ìrigh

-"'i-r^1;*^' --'"-'-'i^ and overvahraiion of the Lori yielciing aniiiralsoJ !ç!q¿¡¡õ 4luljré!È



CIIATTER V

SUIßL{RY ni[D COI'TCIUSIO]\TS

1. T}iI.I Til.ITTÀTIONS ÏN RN"I'ROSPECT

It r,¡as roentioned early in the report that the study wase of

necessity, liurited- to a case siudy of tluo St" Boniface Paclcing Plantsu

No attempt tvas mad.e to compare the results of the tiuo plants but apparent

di-fferences r,rere noted in passing* Originally, the second, paclcing ptant

r^¡as inclu-d-ed. only on the strong recor¡mend-ation of certaln members of the

livestocl< trade who felt bias would be avoíded. by sampling'u-vro plants.

On analysise sone interesting points for fi;rther stud-y rrere revealed- by

inclusion of the second Þlant,

It was stated. that the study was linited. to the classes of ar::i.mals

estimated. to grad.e Red., 31ue and Bror¡rn carcasses€ Since generalization

is lim:iied, only to the cl-asses samplecl, this lim:itation rüas a problem

only in the case of heifers i'¡here insufficient numbers ì,,rere obtained for

comprehensive analysiso tr\rrther, the fimited. number of grades sampled.

prevented a comprehensive analysis of the fifth þpothesís*

The short tine period sampled- l{ras å limitation in iwo lüayso Firste

since the sanpling r,ias done at a tj¡ie when slaughter animals of the

desired t¡rpe were in short supplyu inad.equate nuubers r¡ere obtained- in

some sanpl-es@ Second-, the influence of the grass-fed cond.ítion on the

incid.ence of grad"e errors l¡as not measurabl-e, i'¡ìrether this signíficantly

affected. the grad.e results is noi l¡rolm* Simj-larlyu the effect of high
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price levels oit 'uhe relative size of yield errors ancì 5rad.e er"rors rras

noi iluJ.rerically corrsid.ered.*

In suornaryu the nost serious l-iniiation affeci;ing 'che stucly iras

ihe inability to obtain l¿rrger sanple sizeso Furiher st¡tisiical-

a.iralysis and. r,lore infor'maiion would- irave been avail-able if seimple sizes

cou.Id have been increasecl, particularly irr '¿he ìreiíer cLasses"

2, COi'tctusïOiùs

One of the nosi importa:lt findirrgs of tiris stud.y is ihe successful

use of an id"entificaiion systen 'l,o mainiain inclivid-u-al id.errtity of ani-

nals, Once the nethod- of id.entification lrad. been ad.op'red and was und-er*

stood by a1l coi:cernecln ihe nethod. -vrorked. satisfactorily" although

iltproveuents r.rould. be required. for its use if it r¡ere io be ad.opted.

arrmrna¡nl'¡"ì 'lr" i-l- zrrnr¡.:Ä l-^ 1ìô o c-!ì -.?-^L^-- -^J-'.^-l n.o -.-l-L'^-ì-.., ,l-+uellltllcL'UJ-d-J-rJ r a U .Pf'(JV eu U(J Ue a S<Ì |,ISI AC LOIy ne'UlIQq U.l Ëia uile¿'J.l.l3 Ud. üa

for research purposes. '!\.r.rther¡rore, the s¡mpling ind.icated that co-

operation for research i-n i,his field is readily secured Í'rom most fims*

A deep inierest r'ras shorrn by the people in the l-ivestoclc industry towa.rd.

+r^^ ^,.1-,,,t--v¡rç È uuuJ 6

The analysis of the CLata supplied. satisfactory inf'ormation only

in four problen åTeasa First i-t was found tha-t niean yield-, grad.e;:.nd.

price errors are not alr^lays zeroe nor rias the r¡acker always protected

agaiirst es'cina';ion errors on -ourchases in a given 'r,j_ine period.* Second.u

it l¿as fou¡rcl tirat considerable ind.ivi-du-al- errors d.o occu-r and that this

can result in large losses and. gains to sellers of irrdividual a:rinals*

Th-irdr fairly conclusive eviclence r.ras found. tc¡ j-nd-ica.'ce thatu in yield.
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errors at leastu the live-purchasing nethod. l-ead.s to inefficiency in
i-rnd-enr-aluing the exceptionally high yield.ing a¡l_inals and. over.valuinpl

the lov¡ yielding a.nimals" There rras sorûe evid-ence that the sa¡¡re result

occurs from grad.e errorsq Fourth, there v¡as j-nd.ication of consiclerable

differences betrr'een the Packers as to buyers abilities to evalua,ce

an-imals accurately* I[o attempt i,¿as reil.e to stucly these differences but

their existence was apparent in urost of flre results,

Bvidence in support ofu or contrary to, the hypotheses on a

conparison of direct anC" ind.irect deliveriesu and. steers ancl heifers

l¡as not concl_usive* Differences rùere no-i:ed betv¡een direct and. ind.irect

d.eriveries and. some of 'uhe d.ifferences ì"ieïe ste.,r;isticarly significant"

sùuilarlyu in some cases? steers rnrere found to have less error tha::

heifers* Iloi,reveru more stud-y and. larger sa.mples are necessary to cÌe^

ter¡oine definite relationshlps in these areaso

The courparison of the effect on pricing of yield. and- grad.e errors

did. not reveal arry particular pattern, 'rhe range of error due to yierd.

seemed. to be larger than the range due to gradeo The means of each

source of erroru howeveru shor'¡ed. grad-e larger in some casese yield.

Iarger in others*

In sunrnary, the stud.y inclicates that, for ihe two packers stu-d.ied.,

yield- and. g'rad.e errors both on a-n ind.ividual and average basis do exist

and- are inportant sources of pricing inaccuracies, From the stand,point

of pricing ind.ividual a¡imal-s, this study ind.icates that the live sale

method of selling cattle cloes not meet the criterion of ef-Êi r:i enerr hy

t"¡hich the sanre price is paid. for the safle coltïtorliiy at the same time"
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It is therefore conclud.ed. that i-uprovements in the economi ç efficiency

of selling cattle msy be possj-ble" Hor,rever, further study of alterna-

tive ¡aethod.s of sale is necessary before the ilnprovements could. be

inplenentedo

5" RECOI'ßffi']DATIONS I'OR FURTi{m. STi.lDY

Tkre present study provid.es a satisfactory method. of securing

data for this type of research and. indicates several problem areas for

frr¡il¡ov o*'r'ì.¡Ð vuuty o

One of the inefficiencies of the live sale method. of marketing

slaughter cattle l'las been analyzed. and an approxínation of the result*

ing price errors madeø Other factors hor,rever, must be qua:rtified anùf or

consid.ered- to properly evaluate the relative effj-ciency of the live sale

nethod." lhese factors includ.e; (r) relative costs of l-ive sale and.

alterna'uive metirods of saleu Q) clained. loss of freed.on io bargain

which is avajlable in the l-ive sale nethoa, a¡¿ (5) general d.egree of

satisfaction by processor and prod.ucer luith the present live sale method.,

Policy arrd. legislation aimed. at imnrowinr" lirrostnnk nrsrketinr" effiniency

rtoul-d. be prenature and, haphazard. r¡ithout quantification of these fac'üors"

therefore, it is recommend"ed. that a study of several ,rracking plants, of

all types of cattle ancl over a longer time perioci be made* The stud.y coulcl

be d.esigned. to test all- of 'uhe fac'r,ors menij-oned.

An appareut d.ifference llas pointed. out in the ¡biìjtv of thc f,1¡s

packing plants to appraise live a¡-i-mals" A stud.y of this difference

may reveal rnetÌrocls of improving accuracy of evaluation under the present



Rq

Live sale meUrod- of merketing.

trl-irther* a d-ifference in Àttelapted prices r+as noted. betr,¡een the

tl'ro packers on purchases ma"d.e on the same grad.es of a¡imals in the

?ubl-ic l,Tark-ets T,imitedo since these purchases lrere made by the one

firn in conpetition r¿ith t-he other on the same a:rimalsu thi-s d,ifference

may point out imperfections in flre ctajmed. high d_egree of competition

involved in sales by the auction method* I{owever, it may also indi-
cate imperfections in the present Grade standards" rt is therefore

recomtnended that this problen be analyzed. to detern:ine r,'hichu if either,

^f +ì^^ -r,^^.^^.l-^rvr uus Þu66eÞut=u CållSêS iS inVO]-Ved."

Finallyu since large nr.mbers of airimars are sor-cl in groups or
ItlotsrÌ u the resu]ts of this str-rd.y may not truly represent the error
position of me:¡r se]lers" A stud.y of the accuracy of pricing lots would.,

in conjunction l,¡iih the results of this study, give a more complete

picl,-ure of l"ive sale pricing Ð.cctrrs.cfa
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EXCERPT FF.OI,I BgnF GPr{III'TG RìGUL{TIOÌ'IS]

TIVESTOCK Ai]Ð LTtrN¡ STOCK PRODUCT'S ACT

The foLlowiirg is an ezcerpt fron the Seef Grading iLegulations

and. crefines ihe gracles analy'zed in 'che tlr.esis" The purpose of its
j-nclusion is to poinl; out the su-'ojective n¿lture of the s';¿:rduriso

This subjecti'uity na.y conpou:rd the difficulty of the livestock buyer

to estÍnate the carcass grade of a live an-imal, Sio¡le of tÌre terus

such as r?e>lcel-lent conforua';ionttu rtrelatively blocþ-rtu r¡good con-

for¡naiionìe, rrthe neclc short aild. thickfi ar'e quali'uative te¡.nrs but

probably have objective co'rnotiu'Liorr 'uc experienced. grad.ers ¿r"nd }ive-

stock buyers* i{oviever, -terns such as r¡at least mod.erately fizmil,

Itloir medium confirroationtt, rrslj-ghtly tess meatyr! are ìrighly subjec-

tive in inierpretertion a:rd rpplica'uion to any given arrj¡nalo Sj¡:ilar

qualitative terns r'¡il-l be noted. in the text of the follo"r,,¡ing excerpto

?rThe

lrr¡ canl-_i nio

I"
^+^^--^ --.,rÞ UççT È 4I¡U

/\\a/

(¡)

(")

st¿:rdards for the gracles for beef carc¿l.sses established.
? ^.r +L^^^ n^-.-.1-tions are as follows;) vr ur¡vÈg ¿LËóuJd

Canad.a Choice beef carcasses are beef carcasses fron
heifers having the foiloiuing characteristics;

excellent confor¡¿;tion, finish and o-ualityu rela'cively
^t ^^t^1- h^ñr¡r I ,-- + , ^^:i^^ r-h^ -^ár: ^-Of.tUJ-UL:Ií!y, IIedVIIJ aIILL UILLI-U¿ULLJ J.J-CÞlltlLI9 l,lle .!1{-UIl til!
n-n.l J-.n j nl¡ -n¿l l-ho qh¡-nlrq frrl'l ¡¡ mrrqn] or:l "4¡Iq UllluÀ9 4Iq UItç ÐII@IAÐ l4!!J 4V-ÈV!Eú,

-bhe flesh is firm, velvetyo fi.ne grained a:rd. of a light
^-n 

nhaz,n¡ -noel nnl n-n "v¿ v¡¿vr ¿¡y ¿ vs vv¿v¿ t

the bones a-re soft, r'ed a:rd porous irhen splitu there are
pearl-h-ke cappin¿; cartila.ges on tire lurnbar verfibraeu

the Ca-nad"a Gazer'ce part II" Volr.me Ç2, August Lis I95Bs p* 826"
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and, Lnarked iird.ications of youth in the cirineu ste::.nunu
sâcruirne and_ aitch bones, except ';hat the cartilages nay
have slight grarrulation in the upper d.orsal arca;

/.\(dJ the ex'Lerj-or surfaces of the carcasses are covered irit]:.
firn fat, white or slig'irtly tinged" -r¡¡itjr red.d.ish or a¡rber
col-or, r'¡hich is for the rnost part snooth and uniforrn in
colo:r; arrcl

/\(e/ the d-egree of finish may i-ncrease ryith ilre carcass weight
but ';here j-s no excess propo.'tion of fat at any ',reight"

2o Canad-a Good. beef carcasses are beef carcasses fror¿ sieers
and. heifers having the following characteristics;

/\\al good coirformationu finish, and quali-Ly; hips, loins and
rilrs- õlh.1^1.^ -h,l -'l -!^ô âl;;h+l-" I ^^^ "^ê-+rr l:hqrr l-n?¡ ¿ wÐ g vrr4vAÈ erru rv¿d usù ùrIÉIt urJ rvÞÞ 11.t_* -J
Canada Choice; neck may be sligl'rtly l_ess short ancl thick
than for Canad-a Choice;

flesh at least mocierately

the rnaximt¡n bone maturity
Choice;

(¿) ihe fat covering extends r,¡ell- over exterior surface but
nay be sonel'ihat laLcking on the neck and lo-¡er parts of
the hj.ps aird_ sirould.ers, a-nd. is fir.rLu or slightly softu
smooth and i'ihiteo or having a yellovrish tinge; and.

(e) the degree of Í'inish nay increase with carcass lreightu
but ihere is no excess proportioir of fat at any rreight"

3" CarLada Standard beef carcasses are beef carcasses fr,om steers
and hej-fers having the fotlowing characteristics:

\a/ top ued-iun or betier confo:matj-on, finish and cluality;
may have slightly less d.epth of fleshing in ribs, Ioins,
and. Ìr-ips, than Canad.a Good; only a slig.irt teird.ency to
arrgulari by irrith hip and should.er points no more than

(¡)
barely noticeable;
flesh at least raod.erately firm rvith the color rangin_g
frora bright red to somei.¡Ìrat darker;
same maximi.rm bone ¡raturity as for Carada Choice;

fat covering not exceedi.ng the average of Cana.d.a Good.u
and. ai l-east a light covering exteuding over most of
the exierior surfaceu fat covering firr to slightly
soft and of a r.¡hite to pale yello-vr color; a-r:.d.

\Ð/
Ir c/

'fi m nnì- a-na--irrolrr ¿icrl¡.r¿I[¡p f¡V V 9ÁVçÞùJ v ulJ uarrL,

is the same as for Canacla

\cl
\ o_/

(e) there is no excess proportion of f¿.to
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4, Canada Connercial-:Cl-ass l- beef c¿ìTcasses ar:e beef carcasses
of steers and heifers having the following characteristics:

1\(al Low rned.iun confornation, fin-lsh and. qualiiy, rela'cively'
long in proportion to r";id-th and, incl-ined to be slightly
angular, with hip and sirou.lder points noticeable but
not prorninent;

/. \(bJ mod-erate fleshing but sorrreuhat less th¿n the ruini¡rum for
Canad,a Standard.;

/\{,cJ same maxirm¡l bone maturity as for Ce.nad.a Choice;
/.\(d) at leasi a light fat covering over most of the exterior

su.rface, r,¡ith ti:e same maxirru..un as for Canada Choi_ce; and.
/\{.eJ there is no excess p:'oportion of fat"

Ã
Jø

fron young
/\\a/

Ca-irad.a Co;,ulercial-*C1ass 2 beef cercasses are beef cal:casses
corvs aricl aged heifers having 'che foLlou.iing charac'uel,is'Lics;

the coir.fornation, and finish are ¡.t least equal 'uo th¿t of
Cornucrcial Cl¿ss 1; the hips are noö.er*tely 'thick, Ioins
-- - -1- r- ñr ' ílt ¡hrrnÞ q¡Ä rr'l .ì-a rnn¡-ì a-¡.1-a-l .r r.ra'l-l nnrra-na¡] .ìjurircyJrldu rJ-¿1 r,, l'ru9 ujluLi-r! ulru ruJ.uLe iLtooef'aueJ-y iIeI- vvvv¡vse
tltere is orogressively better coirfomration as age approaches
rne ürajllmum;

the flesh is firn, fine grained and- of good color;
the hind o.uarters have cartilarge on tÌie iips of the l-urnbar
vertebrae or a red. l-ine where the cartilage vlas plesent,
ind.ica'uing that ossification rrras oiúy recently conpletedu
and. on the front ciuarterse r,¡hi-le there may be consid.erable
ossifi-catione some pearl-liIce cartilage is evid.ent on the
';ip of the d.orsaL vertebrae ald. tire sternum bone;

the exterior fat extend.s i,¡el-L over the carcass, i+ith the
same Íiaxinnllll as for Canad.a ohoice å ând

ì;he fat is firm, and crealny to yellolrish in coloro

Can¿cla Commercíal---Cl¡ss J beef carcasses ,ire beef carcasses
heifers and. young coi,¡s having the follol.ring characte.ri.stics:

^=,^-€- + --",ì ,,- ^+UV(jI'Id,U Ullu |,JaS; uy;

confoznation superior to Ca"nada Utili-'cy; and.

üìa-xirrium bone lnaturi-ty sa-ne as for Ca:rad-a Com:nercial Class 2or?

\0/

I ^l

of

\ crl

lal

6o

tal
\o/
lcl


