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/T Sli]DY OF STEER-HEIFER ?RICE DTFFEP.ÐTTIÆS

Jan Earry J" II. lleijs
University of i{anitoba, l-.jJ'l

In economic theory the steer-heifer price d.ifferential can be

justified on the ground that it afLor.¡s for a d.ifference jn form utitity

betr¡een steers and. heifers. Foro utility covers both the quality and

quantity of a cornnod.ity. a steer-heifer price d.ifferentiar could-,

thereforer logically be based. on differences in the quarity anô,for

quantity of neat obtained from the two sexes of beef cattle.

The first section of this study exa.mines the officiaL narket price

reports to jlsure that heifer and. steer prices used. to calculate price

d.ífferentiaLs and. ratios are accurate and. couparable" It shor^rs that the

livestock narketiag classification into live grades assures that steers

and. heifers rrithj:r each Live grade produce carcasses that will receive,

on the average, the sane official carcass grad.e. fn a later section j-t

is also shown that heifers and steers of the ssrne carcass grade wilr
generally produce retail meat cuts that are of equal quality as judged.

by consumers.

The prices of steers and heifers that are classified. into the same

live grad.e are, therefore, comparable lrith respect to quality. The only

remaiajng reason for a d.ifferential betryeen steer and. heifer prices ngst

then be a dÍfference jr the quantities of meat obtaj:red fro¡a heifers and.

steers of the same grad.e.

The next three sections are d.evoted. to an exami:tation of the real



d.ifferences i¡ neat yields insofar as these are lgror,,rn.

the fi¡st section d.escribes d-ifferences in dressi.:rg percentage per

hundredweight between steers and. heifers. In the second. the evid.ence for
d-ifferences in by-product yield.s and. values is exa¡nj¡ed.. The last section

consid.ers the possibility of differences j¡ retail cut-out valueo

The next chapter presents an ecoaomic model that d.escribes the

extent and. behavior of a d.j-fferentíal for for"n over ti:ne and place in the

perfect market. This tood.el provid.es the standard. by which to select the

measurements used. in presentíng empirical find.ings"

é' d.escription of the aetual steer-heifer pr5.ce differential that

foIlor'¡s gives a brief history of the d.ifferential for the d.ifferent grades

of cattle and for the five major public stocþards" fhe results in this
sectj-on are conpared. with expected. priee d.ifferentials d.erived fron the

economic nod.el.

The analysis of the price d.ifferential, necessitated. by a rack of

agreement between the actuaL and. expected d.ifferential, suggests tiro soqrces

of jnefficÍency and. offers possible explanations.

Next the possible effects of the excessive price differential on

resource allocation in the beef enterpríse and on beef production generally

are explored. Solutions to the problem are offered. for consideration.

trr the last chapter a surunarJr of the find.ings is given. The aspects

of the steer-heifer price d.ifferential that require fi:rther stud.y are

indicated "
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CHAPTER T

INTRODUCTÏON

Objectives of the Study

the ultimate objectÍve of all narketing researcb shoultl be an

increase i¡ the efficiency of narketi¡.g systens and. method.s. The measr¡re-

nent and the pJ.anning of improvements i¡ efficiency require accurate

larowled.ge of the actual perfonnance of the market. They also require a

weLl-d.efined. model, or a concept of an itieal narket, embottyiag optimr:n

efficiencyr witb which the perfonnance of the existing narket ca¡r be

conpared." 0n1y when these two fundanentals are well uncLerstood. can a

psarìin€f,l¡l appra^1sal of exlstj-ng nethod.s be nad.e ¿:rfl írnFrovements d.eveloped.

and. appi.ied.

The first objectÍve of this stud.y is to develop a model for priee

d.ifferentiaLs with respect to fo:m. the nod.e1 is an apprication to live-

stock narketing of the theory of the perfect narket with respect to fo:m

and. p1ace. .An attenipt ¡'Iill be nade to iaclud.e all hro¡r¡r rational faetors

influencj¡g the steer-heifer price differential" This part of the study

will i¡clud.e the assenbly and. critical exarninatioa of results from previous

stud.ies which touched. on some aspects of steer-heifer price d.ifferentials,

or on factors infLuencing them. an attempt ÏniII be na.d.e to co-ord.i¡ate

and. relate these separate findings to the speci.fic problen i¡vo1ved. in

this study"

The next objectÍve of this stLldy is to examine the accuracy of the
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available narketing statisticsr æd to ascertajn v¡hich techniques shoulcl

be applied. to narketing d.ata to &ssure the nost accurate a:rd. useful

measures of the rear steer-heifer price differential" [his is a most

inportant part of the study. If price differentials are calculated fron

prices contaj:red in the official narket reports, ¡þs implicit assr:nption

is nade that price d.ifferentials calculatecL froni weighted prices (these

being the only type of averå€es used. i¡ these statistics) wflr be a¡r

accurate reflection of the real d.ifferentials observed in rar,¡ marketing

data' Ït is inportant to make this d.istjaction between price d.ata and.

price statistics. Too frequently this d.istinction seems to be overlooked,

particularly in the fietd. of priee d.ifferentials.

Forlowing tirls logical sequence, the next part of the stndy raitl

contain a bríef deseription of the steer-heifer price differential for¡nd

in the market, usi:ag the best availabre measureso The pur¡rose of üris

part of the study is to get an i¡rd,icatioa of the extent and the charac-

teristics of this d.ifferential over tine and. place for the varÍous grades

of a¡rimals"

klren these facts are presented., an appraisal of the d.egree of

efficiency j:rvolved j¡n this part of the pricÍ¡rg mechanism is possible.

By conparing the erpected. d.ifferential as d.erived. fron the nod.el, trith

the actual- d.ifferential calculated fron narketing statistics, it is

possible to measuxe the d.egree of inefficiency. Next an attenpt ¡cilL be

¡nade to id,entify the sections of the neat market responsible for this i:r-

effi.cÍency.

Brief reference will be ¡rad.e to the possible effects of this príciag



j¡refficiency on the beef enterprise.

The last section wíll deal- with need.ed adùi-tional sh¡dies, and.

suggested. solutions to the problem.

Tmportance of the Problen

lhe selection of a probren for economic research nay often be

justified on several ground.s. The first one, i.:a terns eg 'imFortance, is

usually lack of hrowred.ge regardi-ng econonic phenonena which appear to

ind.icate aa inperfection in the efficient functioni:rg of sone part of the

econony" It is usually only after a study is corpleted. that this factor

can be appraÍsed. w:ith any degree of accuracy. f-n order to solve a

lproblemfi it is necessarJr that the actua]- situatlon, as well as the ideal

situation, is clearly hroua. The d.ivergence between the two situations

will be an i¡dication of the extent of the problen. rn the case of the

steer-heifer prÍce d.ifferential, it is, therefore, fj¡st of all necessarJr

to estabrish how nuch the differential really is, as conpared. to what it
appears to be. secondl-y, it is necessary to diseover and. evaluate the

inFortant factors i:rfluencjng this d.ifferential"

0n1y when all these factors are lmown is it possible to d.eter¡ri¡re

whether a probLem s¡ jnFerfection exists. The size of the d.ifferentiat

by itserf does not ind.icate the extent of the problern. A rarge d.iffer-

entiar nay be accounted for by sound. reasonsr ffid need. not be predon:i-

nantly due to imtr'erfections. rf the fi¡st is the ca,se a stud.y can be

ended at that point" Idhen large in¡perfections åre found. to account for

a significant part of the differentiat, it may be desirable to proceed
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i'rith the sh¡dy in ord.er to d.ete¡qine whether improvements couLd be Ee.d.e

to bring the actual differential closer j¡ líne with the justified. differ-
ential.

lhe economis 'ímFortance of the steer-heifer price d.ifferentiaL can

be i:ed.icated. j¡r several lrays. 1'¡s gìmFrest measure Ís the relative
number of hei-fers marketed.. The number of heifers can be expressed. as a
percentage of the nr:mber of steers of all r,reights sold for slaughter at

stockyards (and. after 1940, also direct to packers). Between the years

1931 and 1954t annual heifer narketings rrere between 55.4 per cent (tg53)

and 91.0 per cent (tgll). [he average for th:is period r,¡as 48.9 per cent

of steer narketings; thus, on the average for every tr,¡o steers sold. for
slaughter, one heifer r{as sord.. rn absolute figures the total numbers

of heÍfers narketed. annually in Ca¡rada d.uring the last ni.:re years ranged.

betseen 2091686 tn IgjZ and j22¡77j jn Lg46.

It is sigrrifica:rt to note that the proportion of heifers narketed

has j:rcreased appreciably over the years. Better production nethod.s na¡r

have gradually enabled. fa::mers to narket a larger proportion of tÌ:.e heifer
calves. In order to secure the same rate of gror.rth of the cattle herd,

fe¡¡er heif'ers need. to be retaj¡ed on the far¡n at present as conpare¿ to
earlier years. This fact nay have j¡rfluenced. heifer rnarketings consider-

ab1y. It is conceivable that both quantity and. E-rality of heifers so1d. are

affected. by this trend.. rf, in earlier years, a large proportion of the

heifers nere sold as r¡rfi¡ished. two-year ol_ds whenever need. arose to
balance herd. size with severe reductions i¡. feed suþply, this fact night
justify a price discount. I¡r recent years this factor would be of lesser
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:imFortance, si:rce many heifer calves are, from the start, d.esti:red. for

the narket as yearU.:rgs"

Ä noneta:Xr ind.ication of the importance of the discount of heifers

und.er steers is given by calculating the amount by which all heifers are

d.iscounted-. A crud.e esti¡oate of this discount for the year 1955 for all

heifers sold. for slatighter at public stocþards and, so1d. d.ireet to paekers

amounts to slightly over fÍve nillion d.ollars. The calculation TÍas as

foLlows:

Grade Nt¡mber of heifers Average price d.ifferential
($ Pe= cirt")

Choice 251666 2.I9

Goocl TBrOrO 2"L5

Mediu¡o IL3r593 2.O'l

Cornmon 74rzro r.j4

Total 29Lr499 I"97

Ât an assumed rueight of 900 por:nds per heifer the value of the d.iscount

on all heifers would. be $$5 ,1601546.

The average dífferential is caLculated by weightÍ-ng the d.iffer-

ential for each gtrad.e by the proportions falling in each €¡rade at the

Toronto, llinnipeg, Calgary, and. Edmonton publie narkets. These narkets

hand.le about 8O per cent of all eattle sold at all public markets.

The total d.iscor¡nt for 1955 may not be representative of the average

d.iscount over the years. The total discount is j:rfluencecl by the prÍce

differential for each grad.e and. the total guantity of heifers of each

grade narketed" Both factors varXr considerably over the years" This
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lack of stability i¡ the d.Íscou¿t nay, by itself, forrn a sufficient reason

for studying the steer-heifer price d.ifferential-.

Fa¡mers I j¡terest j-n the steer-heifer priee d.ifferential was shoun

at the Saskatchewan tÍarketíng Board hearings.l The Mla¡ketiag Service of

the Canad.a Departnent of .é,gricuJture has shown i¡rterest j¡r the steer-heifer

price spread a¡d has recently started. retail cut-out stud.ies j:r several

Canadian citíes. the lleat Packersr Cor.mcil has recently published. an

a¡ticle in its bi-monthly paper, j.:r which suggested. reasons for the price

d.ifferential are presented..2 lts research d.epartnent is presently conduct-

ing further studies in this field."

All these facts j-¡rd.icate that a stud.y of price d.ifferential-s for

fo:m is lrarranted.. It ig irnFortant to ascertain the factors that i:rfluence

this d.iseount i^n order to appraise the efficiency rrith ¡¡hich this aspect of

pricing operates.

Scope of the Study

In economie theory, the steer-heifer price d.ifferentíal can be

justified on the ground. that it allows for a difference j¡ fo:m utility

befween steers a:ad. heifers. I'om utility covers both the quality and.

cluantity of a commodity. A steer-hei.fer prÍce d.ifference could., therefore,

logicaIly be based on d.ifferences in the quality anð,/or quantity of neat

3.ct coneernjrg A Proposed Livestock ÞIarketi¡s Plan, Regina, April 7, J95|2,
Nunber 10-C, pp" 35-6, 55.

-Proceedings at Pub1ic Heari:rgs und.er the Natural Products Marketing

Ploducts, loronto, Irtay-June, 1956.

2-Meat Packersr Cormcil of Canada, A Letter .on Canad.j-an livestock
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obtained. fron the two sexes of beef cattle.

Ïn ord.er to nake a neaningful anaLysis, it is necessaJqr to establish

fj-rst whether a real difference i¡ forn utility exists between steers and.

heifers. rt is 
"1gq 

.imFortant that the heifer and. steer prices used. to

calculate price differentials and. price ratios a.re accurate and. conparable.

The first section of the study, therefore, exami-nes the official
¡qarket reports from which the prices used. i:r this stud.y are taken. It
shows that the livestock narketing classification j¡to live grad.es assuïes

that steers and. heifers withil each grad.e produce caïcasses that w:i1l re-

ceive the same official carcass grades. rn a later section, it is a^l_so

shotm that heifers and. steers of the sane ca-ïcass grade nill generally

produce retail meat cuts that are of equal qiality as judged. by consuners.

[he prices of steers and. heifers that are classified j¡rto the same

live grade are, therefore, conparable with respect to quality" The only

renai:Ii-ng reason for a d.ifferential beti+een steer and. helfer prices n¿st

then be a difference in the quantities of neat obtaj¡ed. fron heifers and.

steers of the sa:ne grade"

The next three sections are d.evoted. to an examination of the reaJ-

d.ifferences in neat yield.s insofar as these are knoi.rn. The results are

then used" in conjunction r'¡Íth an economic mod.el that d.escribes the extent

and. behavior of the price d.ifferential over ti¡ne and. place in a perfect

narket.

The d.escription of the actual price d.ifferential, folrowí:rg a

section devoted to some nethod.olog:ical consid.erations, gÍves a brief
history of the price d.ifferential nhich ca¡ then be com,pared. with the



erpected d.ifferential contained i:r the nodel"

The analysis of the price d.ifferential, necessitated. by a lack of

agreenent between the actual and expected. differential, suggests two sources

of d.isagree¡nent and- offers possible ex¡rlanatÍons,

Next, the possible effects of the excessive price d.ifferentiaL on

resource al-location in the beef enterprise and on beef production generally

are explored. Solutions to the problen are offerecl for consid.eration.

In the last chapter, a sunmary of the finclings is gi.ven. The aspects

of the steer-heifer price differential that require inore stud.y are ind.icated..



CHAPIER ÏÏ

ÁNALYS]S OF DTtrFNNMICE IN FOAI{ OF i{EIFEP,S AI\TD STEERS

Accuracy of Livestock Marketing Classification

The livestock narketi.:rg statistics issued. i:l period.ical reports by

the l{arketing Senrice of the Fed.eral Departnent of Agricul-ture have fre-

quently been críticized.. Particularly, the classification of cattle sold.

at markets, into live grad.es, has received. much attention.

In the narket reports of the lrtarketiag Sewj.ce, steers are reported

under eight classifications. Steers are fjrst d.ivid.ed. j¡c.to t¡vo weight

classes: those wrd.er 11000 pound.s and. those over 11000 pound.s. f¡r each

of these two crasses steers are reported. in four grad.es; nanely, choice,

good-r med.ium, and. cornmon. Heifers a.Te reported j:: the sane four grad.es,

but no weight d.ivision is used.. The local branches of the ûiarketing

service are accused. of 'tstatistically gradingrr by d.ivid.i.:agl the range of

prices paid. for all an'imals falling l¡ithj¡ one crass, into arbitrarxr or

predetermined. proportions. ûne critic d.escribed. it: " o . " cattle soId.

at public narkets are classified. into the various trad.ing categories of
Itchoicetr, trgood.", rtconmercialrr, etc., mainly on a compsrative price basis,

with no hard. and. fast specification,,,l

I-8" K. l,eckier tr?rice Support Qrerations in the Canad-ian Livestock
Ïndustryr't C.anad.ian Journal of AruþËl-h¡ral Econonics, Vol. I, No. 2,
1953, p. 18.
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Such critÍcísn does not d.o fuIl justice to the marketing reports.

There are sone j¡d.ications that classification into live grad-es is not

purely arbitrarXrr and nay fit the classification by carcass rather l¡el].

The first of these i:id.ications is the occur:rence of gaps j¡ the

d.aily price rarge for a particular class of cattle" At sone narkets,

occasionally no price is quoted. for one or two grad.es of a class of cattle.

ïf rrstatistical gradi-ng" was practised, this couLd. never happen.

OnIy infrequently is there a nornal distribution of prices from the

1ow to the high for each class of cattle. More often, prices cluster into

several fairly d.istinct groups, and. renai¡ this lray for days, or even weeks.

If these groups do not represent the real qualities as sho¡m by carcass

grades and rueights, it is only due to the i:rabirity of packer buyers to

jud.ge cattre grad.e and yield. on the hoof" For ind.ividual aninals, the

buyer est'imates are freopently inaccurate, but when total sales are con-

sid.ered., average prices r'rilr roughly represent the true value of each

classification.

. This fact is frankry adnitted by the packers: t'The burk of the

con¡nercial cattle, j¡r Canada and. United. States, has ahrays been sold on a

live basis, But i:r realíty, packers and. butchers buy beef cattle on the

basis of their value as dressed. ¡reat and by-products. Because the bqyers,

through long experience, hrow fairly well the out-turn of the tive anjmal

and have everXr-day practice in judging relative live and. d.¡essed. equ:lvalents,

they have been able to make fairly acci.uate estimates of the value of vari-

ous classes of live cattle. Even with thj-s experience, however, their

purchases are based on the va1ue of the average of a number of aninals and
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of various classes rather tha¡r the actual out-turn of a partÍcular
^animal.rr-

For some days, the range of prices for each live grad.e, as calcu-

Lated. by the Marketing sewice, overlaps. rf the breakd.ol¡'n of the price

range was purely arbÍtrary, this could. never happen.

These facts lead to the conclusion that live classification is not

solely a matter of rtstatistically grading". The ¡narket reporter at a
public narket spends a eonsid.erable part of the day on the trading

grouncls, discussj-ng prÍces and qualit¡r offered- with both buyers and

seLlers. He reports to the office the ra::ge of prices at r¡hich various

qualities of aninars are beiag sold. that d.ay. The next d.ay, the prices

on the sales slips are fitted. into these ranges for each €rad.e a¡d. a

weighted. average pri.ce for each live grad.e is calculated. Unusual cases

are aLso j¡rd.icated. by the narl<et reporter, and. account for the fact that

price ranges overlap occasional ly.

It is not suggested that thís procedure will aIr'rays arrive at the

same classification of anj-mals as d.eter.mi.:red. by carcass grading. price

ranges are based on buyer estirnates of quality and. yield., ard are apt to

be sonewhat inaccurate. 'lfl:en a dayrs sales a¡e consid.ered., the average

enror will not be as large, since both grade and yieId. errors for a large

number of arrinals caneel out sonewhat in ihe absence of a consistent bias.

2¡feat faclerst Cor.lncif , November , ]Lg|j:, as quoted. i:r a
speech, rrRail Grading of Livestocl< and. Associated Proble¡rsrrf presented. by
Roy Grantr Assistant General Þlanager, Maritine Co-operator Services Ltd..,
at llariti.¡ae Convention, A. I. C., fu I'red.erictonr.August B-10, Lg|¡D.
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The nethod. enployed. by the }farketing ServÍce can possi.bly introduce

nell errors. The proporti-on falling into the live classifícations nay not

coj-ncid.e with the results of carcass ggad.ing. Thís is partry due to the

pricing inefficiency displayed. by the buyers j¡r the n¡arket and. partly to

nelü errors jntroduced. by the nethod. of classifyj¡rg live a¡irnals. It is

virtually irnFossible to single out one of these emors. conparison of

live classifications and. carcass grades for longer periods of time do not

show a great deal of error. For a shorter tine period, the e?ror, due to

both factorsr nað¡ be consid.erably more significant" The importance of

this error d.epends on the purpose for which these statistics are used..

For price differential stud.ies in which various qualities of animals

are compared. over time and. pIace, or r,¡ith carcasses of eorrespond.iag

qualities, the errors introduced. nay be significant. Áverage prices of

parti-cular live classes of beef anj¡rals, as calcul-ated. by the l{arketing

service, based. ind.irectly on the buyersr jud.genent of quality and yieId.,

may not represent the reaL carcass grad.e and. yield., as d.ete::m:ined. after

slaughter.

There d.oes not appea:' to be nmch evidence, then, that the procedi.re

follo¡rred. by the lrtarketíng Servi.ce in classifying aninrals into 1ive grad.es

will i¡troduce serious neüI errors. Iviost of the inaccuracies i¡r the

classifÍcation could. rather be blarned. on the inability or bias shown by

buyers i:r estimatiag grades and- yields.'

7
'several stud.ies are concerned. with appraising the accr:racy with

which buyers estirnate gfades and. yields of live anìmals. Among these are:c. D. PhilJ-ips, and. T. L. Pearson, .a.ccuracy of present Marketiag lrtethod in



L3

The eryor introduced. by the procedure ad.opted- by the MarketÍng

Service can be expected. to be larger for d.aily and I,reekly prices, than for
nonthly and. yearly prices, sj¡.ce in the shorter time periods, the quantities

soLd. are nuch smaller. But this error r'iitJ- agai-:: be red.uced. by the fact

that durí:eg these tirne periods of a day, or even a week, prices offered.

by packer buyers often do not change very much.

The persistent criticism of the accuracy of live grad.ing by some

branches of the neat trade takes on less significance irhen the critics
use the statistics, so much d.epreciated, to d.efend. or explai:r their narket

conduct: rranyone who foLlows closely the official narket reports from

rn¡eek to week and. season to season, readily observes that there are d-efj¡ite

price differentials for livestock of the same classification between

d.ifferent ¡narkets . " o . . differentials between various grad.es and.

classes of Ìivestock nay fluctuate on the same narket. Two nai-n factors

d.ete:rnine what the trad.e can pay for one n¿rket crassification over

another. "4

It appears, therefore, that I'[arketing Service price statistics give

a reasonably accurate breakd.o¡m of aveïage prices paid. for the various

Ericins vear calveÊ, Bulletin 610, r,exington Kentucþ ,A.gricultural
Experiment Station, University of Kentuclqy, I{arch, Ig|,+"
The National .A.d.visory Beef cornmif,f,ss, The prac_ticability of seLline cattle
Þv .0arqa.ss Grad.e anÈ lleieûrt, Ottawa, Dept. of -@4e.
E" I{. Jebe, and. E. s. clifton, Estj:nalj¡s Jie]ds anct Grades of síaughter
ËteçTs and Heifgrs, Jorrrnal paper No" .i-28¡ rj¡ent
Station, Ames, Iorrra"

Produc_þs, Toronto, October, \gjj, p. 4.

L'Meat Packersr councÍl of canad^ao Å-þ!tæ on canad.ía¡r livestock
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qualities of livestock, as estinated. by the trad.e. This assr:mption 1ri1l

be nad.e during this stud.y of steer-heifer price d.ifferentials. rt is

important to realize that i.:r a study of price d.ifferentials, major err

phasis is placed. on the relationship between pri-ces, rather than on the

absolute prices. Even though average prices quoted. in officÍaI narketj¡g

statistics are not entirely accurate, they are quite ad.equate as long as

the d.egree and. d.irection of the inaccuracies are the same for the heifer

and. steer prices used. to caLculate price d.ifferentials and. price ratios.

Conparison of Dressing percentage of Heifers and. Steers

The d.ressing percentage or yietd. of an anjmal is the carcass weight

as a percentage of live rreight. The d.ifference betr+een live and. carcass

weig'ht is n^ad.e up of by-products a¡d. waste. îhe by-products usually con-

tribute less than 1! per cent to the total reverlue that a processor rea-l-Ízes

from a beef anìmal. consequently, the higher the carcass yield_ of an

snirnsl isr the higher w:irl be the price a processor is willing to pay per

live hund.red.weight. If heifers on the average yield. less than steers, a

price diJferential allol¡'ing for this difference in yieltt r,¡ould. be justÍ-

fied.. It isr thereforeo necessar1r to knolv the real d.ifference i:r dressing

percentage of steers and heifers.

I{any results of yierd. tests that are reported. in publications

d.ealing with some aspect of lívestock narketi.:rg are of limited scientific
value. Results thløt at first appear to be conclusive prove, on closer

exan:ination, to be arnbiguous and., not infrequently, d.eceptive. The yietd

of a beef an'ima] is i¡rfluenced. by narly factors. A conparison of the
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d.ressing percentage of steers and. heifers shouLd show the j-:nfluence of the

sex of the anìmal on the carcass yield.. This requires that other factors

that also j:rfluence yield must be heLd. constant, or, if this is jrnpossible,

an alloi,¡ance should. be nad.e for their i-:rfluence on the sample. This rule

seems obvious, but too often it is not observed. by people who are too

closely cor¡nected ¡¡-ith livestock rnarketing to be ignorant of the major

factors i-nfluencing dressing percenta.ges. trbequentty, ít is not ind.icated.

horn¡ the dressi:ag percentages are calculated, Nor is the size of the sample

and. the d.egree of variation always stated.. 0,¡rissions of this nature nalce

it d.ifficult to compare and. consolid.ate results fron d.ifferent studies"

For these reasons, it is necessarrr to g:ive a brief sÌrrrey of the marry

factors that are hrown to ínfruence d.ressj¡.g percentages. Onry this

approach will clear up the confusion arrd. explai-n tire apparently contra-

dicting resul-ts found in nany sf,udies of carcass yields.

Factors i-nfluencj¡g dressj.:rg percentages cslr convenientty be broken

d.o¡¡n i:rto those that are iechnical a:rd those that a¡e biological. Tech-

nical d.ifferences in yield. are importa:rt when results from two or more

d.ifferent tests are conpared.. It is inFortant to assure that Live lueight

arrd. carcass weight a.Te rneasured. in the same way; otherwise, an apparentry

real d.ifference ì.:r yierd. nay be siraply a technical d.ifference.

Live weight of cattle can be taken weight off ca¡ (". o. c.) at

desti¡ation or free on board (r. o" b") at shippi.:lg point. several stud.ies

have been mad.e of the reration between the dressing percentage and. the

d.istance shipped., amount of feed.j:rg and watering j¡ tra¡sitr and lengths

of waiting period. at yard.s. Generatly, cattle shípped a consid.erable
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d-istarrce without feed or water will have a higher carcass yield when based

on I4r. o" c. weight than uhen ce.lcul-ated. on the f. o. b. rveight. The ano¿nt

of feed-Jng and waterfue ix transit and. at stocþard-s r^¡ill influence the

dressing percentage for the såme Teason.

Equally imfortant is the carcass weight used.. The d.egree of d.efatting

will i:rfluence the yield. eonsid.erably. Dr:-ring the second. l,Iorld. llar, regula-

tions requi-red- the removal of excess fat at specified. places on the ca^rcass.

These regtl-lations have been rescinded., but there is an i.:rcreasing tend.ency

to d.efat carcasses on the killing floor, although this is not yet standard.

procedure. The 'ímportance of d.efattj-ng is indicated. by the fact that the

d.ifference i:r yield may amount, to z per cent. The d.efatted yietd. for zr59o

steers and heifers with ¡n avera.ge live weight of 11002 por:rrd.s was !2.8 per

cent. Had the d-efatting fat not been removed, the yield. wouI¿ have been 54.8
k

Þer cent./

Carcasses car¡ be wei-ghed. on the killing floor or after they have been

in the cooler- Cold. or ch:iIIed weight lrill- be less than killi-ng floor or

r{aJ3n carcass weigbt due to shri::kage. the diffeïence has been esti¡iated. at

apprÕxinatdry 2 p"" 
"e*t.6

Al-1 these factors have to be larown a¡d. should be specifled r¡hen

results of tests are given, i-:r order to j-nsure that jJr conparing results

I

. 'H. J. Maybee, Mgat,.Ca{cass Grad.ing in Canad.a, Livestock Division,IvIarketingSe:sricenCarrad.aDept.ora@cation96O'195o,P..64.
6r¡ia. , þ. 62.
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from several studies, only real d.ifferences i¡ d¡essing percentagp are con-

sid.ered."

Biologiear factors affecting the yield. of an animar appear to be

na:ry and. varied.. This is i-nd.icated by the trenend.ous variation of the

dressiag percentage for all cattle fron a lor'¡ of just over 40 per cent to

a high of over 70 per cent. rt is, however, possible to cross-crassify

aninals i-n such a r^ray that the range of variation j:r yield. is reduced. con-

sid.erably for a si:egle category.

One of the best hronn factors is the d.irect relation betneen dress-

i-ng percentage and. carcass grade, 'rhe higher the grad.e, the higher is the

average yietd.. This relation is associated, i,¡ith the fact that conforna-

tion and. fi:rish a¡e tlro factors d.etermi¡ing the grad.e. l,ack of conforma-

tion and. fi¡tish r,riLl usually result in a l-ower yield., as rvell- as a lower

grade. The reration between grad.e and. yietd. is l¡ell- illustrated. i¡r

Table I.

TABLE Ï

REI,A.TION BEI''/JEE}I CARCASS GNADE AND DAESSTIG PERC}INTAGES
OF STEERS Á]fD HEIFEES'í

Carcass
Grad.e

A

;1å
B
fr

D

No. Dressing per cent

i+Source: National Advisory Beef Committee, The Practicability of
Settlne C"ttle ¡v C , Dept. o@,
Ivlarch, 1942, p. 5.

178
ttSg

664
xv

6

Steers

60"47
58.23
>6.tL
trtr cz
57.74

No.

40
105
¿oL

54
L5

Heifers
Dressiag per cent

58"25
56"30
55"t3
52.52
5r.75
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The relationship holds for steers, as welL as for heifers. The

high grad.i-rlg ¡¡ìmals are the best yield.ers. It niust, however, be poi:rted.

out that the relation is true only for the average yie1d. hd.ividuaL

animals within a grade nay d.eviate consid.erably frorn the mean. fhe extent

of this variation for both steers and. heifers grading A is shown jn

Table fI.

lA3tE IT

DISTRIBUTION OF DRESSTNG PF.D.CEÀFIÄGES

OF GOOD SÎEERS AIID iilIIFERSà-

o/
Class contaj::i¡g the near¡Y
Three classes about the mean
Fivet|||il
sgven il rr rl

Ni:re il rr 
'l

Eleven il il il

Range of
d.ressing percentage

Number of aninals
Mean dressi:rg percentage

Steers Heifers
Per cent u:ithin range Per cent with:in range

'ÉSource: National :tdvi-sory Beef Committee, The Practicability of
sellinE cattLe bv carcass Grade and',¡leiFht, Dept" of Agricurture, Ottawà,
Ivlarch, 1942, p. 20.

Igot" class intezval is equal to 1,00 dressing percenïagec

Only slightly nore thån 10 per cent of the a¡j¡rals feII withj¡ the

class contai¡rjng the mean d.ressi¡tg percentages of the groupso A range of

seven classes (the nean class plus and. minus three classes) lras ¡.ecesss¡Ir

t7"+9
45.L4
oo"ru
ÕU" lO
90"55
95.22

TI34
57 "7

ro.75
42"34
62.68
80.01
9r"35
oÁ ô'ì

zrl^

56"4
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to contain B0 per cent of the anirnal-s" The d.ressing percentage for steers

ranged. fron 49 to 7L; a variation of 22 percentage poi-nts. Heifersr dress-

ing percentages ranged. from 41 to 76; a variation of 53 poilts,
rT¡ho nracarlce of such a high d.egree of variation causes an average

relationship to be of little practical value. The average relationship

applies only to a snall proportion of all animals. It is also important

to keep this variation j¡ nind. when results of yield stud.ies are based on

very srnall sanples. The char¡ces are very smal-I that the averages for such

sa.nFles give a faír approxj¡nation of the real- d.ifferences between them.

Besid.es the variation with caïcass ggade, the yieId. is related to

the live r+eight of the animal" Normally, the heavj-er the animal, the higher

the d.ressing percentage will be. The relationship i-s most pronounced if the

sample is restricted. to one carcass grad.e. This is ind.icated in Table III,

which shows the relation bet¡'¡een Jrield. and. live r,ieight for both steers arrd

heifers"

the relation between live weight and. yield is clirect. the heavier

the aninal, the higher will be the yield, &d this relationship is the same

for steers and. heifers. the resuLts i.:r ihis table may clear up much of the

confusion" It can be seen that r¡hen animal-s are classified. by grade and.

weight class, the yield of heifers and. steers is virtually the sane.



Carcass
weight Nunber
range steers

TA3I,E IÏÏ

RETATÏON BETI¡JEEN YTEIÐ ÁND TIiiE i,JEIGHT FOR
VARIOUS GRÁDES OF STEERS AND J{EIFERS.'T

100-400
400-500
500-600
600 up

Grading A

- Fa
lhh hu¡L¿V VJ¿

L677 816
t496 935
344 1095

Gradiag B

1BB 695
6l-7 8Og
L43 962
20 LL42

Grading C

198 690
234 BO7
28 945
3 LO95

Average
Iive

weight

5oo-40o
40o-5oo
500-600
600 up

Yietd

500-4.00
40o-500
500-600
600 up

Number
heifers

55.2
56,3
57 "6
59"3

ç3¿ding A

L57
145

Õo

20

Average
live

weight

,+Source: Hanitoba calf cIubs, Fat Stock Shoir¡s and. Sales, 195I-56,
I[arketing Service, Dept. of Âgricu.lture, idi-anipeg, it[anitoba.

^/sYield- was calculated from live weight off truck (r. o. t.) anA
warm carcass -weight defatted.

Lr ord.er to d.eteru:ine r,ihether a d"ifference in yield. can be attributed.

to the sex of an animal, steers and. heifers of id-entical grade and. weight

have to be used." this fact has been overlooked. or d.isregard.ed- i¡ practi-

eally all previous stud.ies of yield. differences between steers and. heifers.

54.L
55"r
)QeU
20o)

Grading B

L30
118

5

--. ^ -a/rr-ero-

680
795
908

53"O
54"6

ht h

55.r

57 "B

Grad.i.:og C

oöl
797
95L

54
15

¿

,4.2
54"8
55"4

o2ö
BO2

801

52"8
54.9
55.2
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ïn nany of the stud.i.es, only one €rade for both sexes was used., but in

none rlas the average live weight approximately the sane for both sexes.

In order to get an id.ea of the ty¡re of error nad.e by d.isregard.i-ng d.Íffer-

ences il average live lveight, a weighted avera€e yield. was calcuJ-ated. for

a"Ll steers a¡d. for al-l heifers grad.iag A" The weighted. average yield for

steers was57.2! per cent, while heifers averaged. only 16.16 per cent, a

d.ifference in average yietd. of 1.05 per cent. But nobody familiar r'¡ith

the relationship betr,¡een yield. and weight of an a¡rimal would ascribe this

difference in yietd. to the sex of the ani-nal. The trrre explanation for

this d.ifference is the fact that average weight of steers was 886 pounds,

as compared to 785 pourrds for heifers, a difference of 101 pounds.

In other nord.s, ¡then steers and- heifers of the sane grade and. live

lreight are compaÍed., the average yield. is not significantly d.ifferent. At

this pointr ít is necessary to ernphasize agaj:r that Table III represents

an average relationship; average live weight end. average yieId. are usecl.

It is trle that by taki:rg heifers a:rd. steers of the sarae grad.e and ireight

ranger variation around. the nean yield. is somer¡hat reduced.. fn orcier to

deternine the range of yieId. values for animals of the same 1íve weight,

a frequency distributi.on of the dressed. iveight of BB0 poli:rd- steers pro-

d.ucj:rg Í. grad.e ca-rcasses was mad.e.
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D]SÎR]BII]ÏON OF CARCASS Y]EI,DS OF B8O POUND GRA}E .A. STEERS+T

Carcass weight
ranSe

45a-459
460-469
4.70-479
4BO-4e9
490-499
500-509
510-519
520-529
530-539
540-5+9

Carcass tteight l.[idvalue i-n ter"ms o/Frequency nidvalue of dressing per cents

2
+

l1
23
29
¿o
22
11

6
5

rÉSource: Manitoba calf c1ubs, Fat Stock Shows and Sales, l95L-56,
Marketi.::g Servi-ce, Dept. of Agriculture, Wimipeg, Manitoba.

455
+o)
475
485
+95
505
5t5
525
555
545

al-.s Live r,leight, w. o. t.; carcass weight, v¡'arn, d.efatted..

lhe d.ata showr j¡ Table W, when pIotted., folLol¡ed. a normal d.istri-

bution. The roean carcass weight was 500.0 pounds, with a stand.ard

déviation of 18.64 pound.s. In terins of dressj¡g percentage, the mearì rras

56.8, and one stand.ard. d-eviation was 2"1 percentage points. Àpproxinately

tlvo third.s of the yield.s from the BB0 pound steers were within plus or

mj¡us 2.1 dressing percentages of the mea.no .4. range of 8.5 per cent,

aronnd. the ¡nean contaj:red approxinateLy 95 per cent of the i¡d.ividual

yields"

It is d.ifficult to account for aLl of this variatíon. Virtualty

all ani.utals were shipped. by truck to the shows, but the d-istance travelled"

was probably in no case the same. Not all anj¡nals r.¡ere fed and watered.

22

52"8
54.o
55"1
56"2
57.+
58.5
59"7
o\,r"Õ
or,y
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before weighiag, wh:ile others stayed. ove:might before being weighed. But

these factors rvould. not necessarily result in a vj-rtually no:mal d.istri-

bution of yields. A large part of the variation nay be due to feed.ing

a¡d. hered.itarXr factors, as well as to other ind.ividual I'norÌna1rt differ-

ences. It was casually obserr¡ed. that for animaJ-s raised. on the same fern

(as jndicated. by the nane of the otrner), the variation 5n yiel-d. ¡¡as much

less"

The variation shor,¡¿ in this gqmFle of A steers of BB0 pound.s wil_l

roughly represent the typical variation around the trle mean of sninsls

of given T4teight and. grad.e being nornally sold. at the public narkets. This

will be especiarly tnre for the top three carcass grad.es. For rower

gradesr va¡j.atj-on jn the yield. of a¡irnal-s of a given neight around. their
rrtypi-saftt yield. may be ruch larger, since there is less rmiforaity anong

the lor.rer grad.e cattle. For the sarne reason, the variation for heifers

may be somewhat larger than that for steers of the same grad.e and. weight.

The calculatlon fro¡o Table III sho¡¡ed that practically all the

d.ifferenee j:r average yield. betryeen aJ.I weights of steers and. heifers

vsithj¡n a given grade j-s due to the difference j¡ the avera€e live weight

of the two sexes" I^lhen steers and. heifers of equal grad.e and. live weight

I{ere compared, the average yÍeld. was identical"

This resul-t enphasizes the error involved. i.:a the custom of attri-
buting a difference in average yield. to such factors as accid.ental or

deliberate breed.iag of heifers, nhen, i:r reality, the d.ifference j¡r live

weight is the eorrect explanatory factor. I,lost heifers are narlceted. when

they are approxinately 12 to 15 months old., and. at this age there is little
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likerj-trood. of pregnancy. I4oreover, the effects of pregnancy on quality

and. quantity of carcass are by no neans all d.etrj-nenta1"7

The average weight of heifers offered for sale at public narkets is

probabLy r25-L75 pounds lov¡er tha.n that of steers r¡nder lrooo pound.s.

Ïemale calves grorir a bit slower and are ready for rTarket at a lower

weight. rn one stud.y, rr255 of the Lr55l steers und.er 1roo0 por:nd.s felr
in the 801-1'000 por:nd. weight ranger wbile of the ?68 heifers, onLy 232

weighed. between Bo1-1roo0, but !00 ranged. fron 50r-B0o polurds.B rhe sane

situatiou prevailed. j:r the }Íanitoba ca.}f club d.ata, which al.so Í¡clud.es a

reasonable number of fa¡"n-fed. cattle besid.es those from club membersn

rn Table ïrï, the average increase in dressing percentage ¡,rith an

increase j¡l live weight of 100 pound.s is approximately 1 per cent for a1L

three grad.es and for both steers and heifers. rf the average weight of

the com¡qon zun of heifers is l-.25-1r75 pound.s lower than that of steers, the

average dressing percentage of heifers l¡iIl- be at the nost 2 per cent

below that of steers of conparable grade, the average price d.ifferentiat

should be just large enough to alIow for this average d.ifference in yield.

of 2 percentagB poi.:rts, other things being the same" D¡e to the large

variation around the noraal yie1d., which was shor,¡n in Table IV, the actuaL

difference in yield. of a particular Iot of steers and. heifers nay varJr

7M. E. hsmÍnger, .Aninal Seiqnce, Ll1jnois ïnterstate Prj:cters and.
Publishers, 1950.

BNu.tioo"l 
.A.d.visory Beef Cornnittee, The practigabilitv of Selli¡¡e

Cattle by Carcass Grad.e and. .hleiqht, Dept. of Á.griculture, Otiar,¡a,
lutarch, L942, pp. 16-17"
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consj-derably and with it, the price d.ifferential. If the cattle buyer is

only interested. in the average yield., this variation will be somei,¡hat

reduced.. To the extent that a bqyer n:isjud.ges the yield., the price d.iffer-

ential- based. on this error irill not represent the true d.ifference in yield.

Conparison of By-Product Yield. of lleifers and. Steers

the amount and. the value of by-products is a¡rother factor d.eter-

mining the price processors ca:r pay for live animals"

The by-products and waste products nake up th.e difference between

live weight and. carcass weight. Except for the stonach and. j¡testi-nal

contents, all products can be soId" The returns for by-products vary

consid.erably between individual aaimals, as well as over time.

The by-products of a beef a¡ri-mat can be classified into:9

Hide

Fats (ed.ib1e) - killing fat, d.efattíng fat

Edible Offal - líver, heart, tongue, tail, sweet-

bread.s, and. kidneys

Processed. I,Ieats - headmeat, cheekrneat, lipneat,

rrreasand. meat, brawn, and. tripe

ïned.ible 0ffa1 - casings, bones, tarrkage, arrd.

substances used. for pharmaceuticaj-s.

'Á.d.apted. from: hdustrial and. Developnent Council of lfeat Packers,
A J,etter on Canad.ian Livestock Products, Toronto, April-l'iay, L952, Þ.7¡
a¡rd froin tests by lvieat Board., Dept. of Agriculture, Ottawa, L945.
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This classification i¡d.icates the wid.e rang€ and. large number of

by-products that can be produced fron beef altimg]s. The fact that by-

product ret*rns varJr consid.erably between arrjmals makes it necessary to

investigate the possibility of an appreciable and. consistent d.ifference i¡l

the quantity or quality of by-products derived. fron steers and heifers.

If such a d.ifference exists, it woul-d. affect the steer-heifer price d.iffer-

ential-"

there a:re no stud.ies available that d.eal with, or even make nention

of the relative qualÍty of steer and heifer by-products. It will, therefore,

be assuned. that, if a reaL difference in quality does exist, it has no

i¡rfl-uence on the pri-ce d.ifferentiat. This assumption is supported- by

find.ings fron studies conducted in British Colunbia in 1942" It was for.¡nd.

that, at that tine, the packers in Vancouver Ìùere receivi-:ng the same value

per por:nd. for the by-products of each grade of a¡rina1.10

Table V shor,¡s the quantity of by-products for both sexes per hund.red.-

weight of live anirnaL. Ït appears that the total weight of by-products per

100 pound.s live weight is greater for heifers than for steers. the sa¡oe

relationship is true when sub-totals and- i:rdividual by-products are com-

pared". This apparently logical conclusion may, honever, be partly d.eceptive.

It is to be noted. that the average live iøeight of steers j¡ the test was

11076 pounds, while hej-fers weighed. only BBB pound.s, a difference of

CattLe by Carcass Grad.e a¡ld. hreiEht, Dept"
1942, p. B.

l0_, . .--National Ldvisory Seef Connittee, The Practicabil-ity of SellinE
of Agriculture, 0ttawa, March,



TASLE V

YIE],D OF BY-PRODUCTS FROi'f STEEITS Jr¡ID MIFERSä.

(Powrds per 100 pounds live weieht)

3y-Product

Eides
Fat

Kilting
Defatting

Edib1e 0ffa1
Eeart
l,iver
Tail
Ki rìnarrq

Tongue
Processed. Meats

Head. I,Ieats
Cheek rr

rip tl

Brains
Bread.s
Itreasa¡ds
Tripe

Good. and. Choice
Steers lleifers

6"050
4"349

2"4M
1.905

2.O40

.967

'L1o
¡uh

"395
2.188

.046

.749

"og3
"070
"o21
"046

I.)OI

¿l

nSource: Tests by Meat Board, Dept. of Àgriculture, Ottalra, T94j"

nearly 200 pound.s"

Before drarring a conclusion, it is necessa:¡r to lcrol¡ how by-product

quantities are affected- when live weight of the a::j.nars ís charrged..

Table vr shows this reLationship for the more inporta¡lt by-products"

Total

¿o)2O
2,L73

2.227

"360
r"o47

"L46
.191

"479 2"M7
,056
"422
"LLz
"084
"028
.056

1.689

6"to4
4.729

]'4"627 L5.503



TABI,E VI

V¿RÏÄTION ]Ií QU'ANTITT OF BY-PRODUCIS LIITH TIVE -!,JEIGH'I 
OF TA[[I,E*

Live lleight
Mid.-va1ue Hide Heart

550
650
750
850
950

1r050
i_r150

7.O9
7.08
7.O7
a"Õ¿
6.84
6 "576.6r

{-Adapted. from: National Advisorry lssf Çonmittee, The Practicabit_ity
of Selli¡s Cattle by C¿¡cass Grade and !íeieht, Dept. of Agrieulture, Ottawa,
llarch, L942, p. 9.

While total by-products per hund:edweight tend. to d.ecrease as live

weight i:tcreases, this is nostly due to the prepond.erance of the hide

quantity which explesses this tend.ency nost strongly" Heart and liver

constitute a constant proportion of live weight" Head. neats show the sane

relationship as hÍd.es, although less pronounced." For tongues, the relation-

ship is reversed; its proportion of live weight j^ncreases slightly when the

aninal gains weight. If hid.es are exclud.ed., the average relationship rrill

be an approximately constant proportion of by-products to live weight"

hiith these relationships in ni.:rd, [able V can be interpreted. m:ch

nore fully and conclusions dral¡n fron it will have more general apptication.

If the rel-ation between live weight and. the quantity of by-products,

d.isregard.ing hid.es, is one of virtually constant proportion, the difference

"40
.40
.¿lU
.40
.40
n^

"40

Liver Tongue Headmeats

"95
.95
.95
otr

.95

"95
,95

"38

"39
,79
.39

eo

28

"51
"51
,51
.51

"49
"50

Ãa\

Tota1

o<z
9.52
o7)
9.07
9"O7
B"81
B"85
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in quantity of by-products per hr:ndred.r'reight for steers and. heifers in

Table V ca¡not be attributed to the difference j¡r weight, except jn the

case of hid.es. The reason for the difference must be associated. with the

sex of the ani-nal-.

Ïf the results of ]vleat Board tests are accepted., Good and. Choice

heifers will, on the average, produce nore by-products tha¡ steers of

th:is quality. This relation is tnre for total by-products, as well as for

the i¡.divid.ual- by-products contai¡red. in the sub-groups of fat, ed.ible

offal, and processed. meats"

The effect of this difference Ín by-product yield. on the steer-

heifer price d.ifferential- will depend. again on the average prices for by-

products, especially on the prices of those by-products of whÍch heifers

contain a larger quantity per hundred.weight than steers" Regardless of

the rel-ative prices of by-products, heifers should. receive a premium over

steers, other things being equal, on the basis of their higher by-product

quantity per hundred.weight. The extent of this prer,r-ium will depend. on the

prices of ind.ividual- by-products, and will vary uith changes j:r the value

of by-products"

It is dangerous to d.raw concl-usions from Table VI, for although the

approximate number of animaLs stud.ied. is specifiecl, no neasure of variance

i-s g:Íven. If the range or standard. deviation had been Íncluded_, the

results and. i¡plications could. be stated. r.rith much more accuracy and con-

fid.ence" Such measures could ai-so be used. jn appraising results fron

other stud.ies" The extent of the variations should be consid.ered. i-n

d.etermj¡ing the miniuun size of the sample, fu ord.er that the significance
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of the average d.ifference in by-product quantities of steers and. heifers

can be tested. statistically. That this is of real r'mForta:rce is shor,rn j:¡

Table VII, nhere results of anotirer study i:a by-product yields are adapted

to m¡ke them conparable to those contained. i¡ the preceding tr¡o tables"

T¡,BIE VI]
' YIETD OF BY-PRODUC'I'S FOR STEERS .A}TD HETIERSåT

By-Product
quantities antl
total va-lue

Hid.es, cured.
Edib1e fats reduced

to tallorv
Heart
ï,iver
Tail
Tongue
Head. a¡rd. Cheeheat
Lipneat
Brains
Bread.s
ÏIeasands
Tripe

Good. lleavy Steers
Avg. live ueight

1250 lbs.

tt 
^A

"32
.84
lô

"12
"40
.oB
.04
.04
.o+

r.44

Good. Butcher Steers
Avg. live weight

1025 Ibs"

Total lbs. per cr'l'b.
Tota^} value per cwt.

x/+dapted from: lndnstriaL and. Development Council of i,leat Packers,
À Letter on Canad.iarr l,ivestock Products, Toronto, April-May, L946.

The results in TabLe VII d.o not agree with those shov¡n in Table VI"

In the lattero it was shovrn that the sum of the by-prod.ucts remained. a

consta¡t proportion of li-ve weight, although there was a tendency for

5"32

7"90
?'t1

"!2
"7+
"44
"10
.05

lotþ

Good lleifers
Avg. live weight

900 lbs.

L2"86
$1.72

tr^^

7,72

"37o.7

"14
"76
"42
"II
"06
.06
ôuo

1.58

L7"25
$1.80

12,81
$1.76
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some irrdividual by-products to varl¡ more or less than proportionally. For

hid.es, this variati-on was nore disti-nct. This characteristic of hid.es,

combjned. with thejr large absolute quantityr conpared- to that of other

by-products, made the total yield. of by-products proportionately smaller

r*hen live weight increased.. The data on yield. variations in Table VI was

originalty contained. in a yield card nad.e up by Swift and Conpany, of

Chicago. The results were based- on a study of ,thousand.s of anima1s".lI

The calculations jn Tab1e VII appear to contrad.ict the conclusions

d¡al¡n fro¡a lable VI, that by-product yield.s, other than hides, tend to

rena-in a constant proportion of 1íve weight l'rhen the l-atter is changed-.

It was concluded that the consistently higher by-product yield. per hundred-

weight for heifers i¡r Table V had to be attributed. to the sex, rather tha¡

to the difference in average weight.

The results i-n Table VII d.o not support these conclusions. The

difference ia by-product yield. of Good. Healry Steers and Good. Sutcher Steers

suggests that by-product yield. varies Ínversely i,rith weight, si:ace both

classes of steers are of virtually the same quality" The average by-prod.uct

yield of good. heifers was lower than that of both weight cl-asses of steers"

These results are the oxact opposite of those ir¡ Table V and. Tab1e VI"

Ä close couparison of the yields for ind-ividual by-products i:r all

three stud.ies reveals consid.erable variation. lhis may be due to d.ifferences

tl--I{ational Àdvisory Beef Committee,
Cattle by Carcass Grad-e and- WeiEht, Dept.
1942, p. B"

The P.racticability of SeIlinE
of Agriculture, Ottarua, l{arch,
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in killjng technique, in measulement, or i:r d.efj:rition. Another possible

Teason for this discrepancy could. be found irr sanFling variations. This

possibility is emphasized by the fact that, j-n the study frorn which Tab1e VI

l¡as derived, neÍther the number of aninals, nor their quality and. sex was

j.:cdicated., although it was suggested that the number j¡volved was large.

The study fron which Table VII was taken did. not specify the total nunber

of anjmals, or the proportion falling r¡ithin each of the three classes.

ïn order to get an i¡d.ication of the value of by-productsr the

j:rd.ividual quantities j:a the previous tables were multiplied. by the

correspond.ing ceili-ng prices for Toronto that were in effect duri.:rg ltlorld.

12'lrlar II.*' The total va]-ue of by-products for the various classes of aninals

is shor'¡n i¡ Tab1e VIII"

TA3I,E VIII

YIET,D AND VATUE OF BT-PRODUCTS FOR SEVERAI, CI,ASSES

A]ilD GRADES OF SIEER.S AI\D IIEIFERS{-

Class a:rd Grad.e
of animal

Good. a¡d. Choige heifers
Good. heifersV . I
Good. Butcher steersV
Good and Choice ste,ers
Good. Hearry steersV

Average ïield. of ./
live weight ,by-productÊÈr.(Ibs. ) (lbs. per cut. )

*source: Tests by lvleat Board, Dept. of Agriculture, Ottawar 1945,
a¡rd. Industrial and Developnent Council of ivleat Packers, A Letter on Ca.¡radian
Livestock Products, Toronto, April-May, 1946 

"

o/s Tota;- yield and. vaLue d.o not i:rclud.e casi^ngs, bones, and temkageo

BB8

900
LrO25
L1076
Ir25o

g/fiefa" and val.ues for these three classes nay not be fuIly comparable,

15"50
12.81
r5"25
L4"67
T2"86

Value of ^l
bv-oroductss
1$-per cwt.)

r"g4
Io IO
1"80
1.84
L"72



Fron the variation irr by-product yield.s and values shown in Table VIIIT

it is d.ifficult to draw arry d-efinite conclusions, especially si-nce the

groups are not on a strictly comparable basis"

The inportance of the val-ue of by-products can easily be under-

estjmated.. When prices of the nore inportant by-products, like hid.esr fatt

and some fancy meats afe favorable, the revenue of these products will

cover all cost of killjng and process'ing livestock at the packing plants"

Ed.ible and. i.:aed.ibIe by-products can accoÌrnt for 6 to 20 per cent of the

total value of the beef anj-naI, the large variation bei-ng due to the

severe fLuctuations in the prices of raany by-products. The recent trend.

of by-product values has been d.ovørward, due to the severe conrpetition

fron new substitutes, whlle oew uses for by-products have not been devel-

oped. fast enough to nai¡taj:: the d.emand..

trborn the available i¡rformatíon, as shonn j¡ table VIII, it is

ìrnpossible to arrive at the real difference in by-product yieId. a¡rd value

between steers and- heifers. More and better-pla¡ned- stud.ies are need.ed

before this natter can be clarified..

lirith respect to particular by-products, the available i:rfornation is

not rmch more satisfactory. The d.ifference i¡ the proportion of killi:rg

and d.efatting fat for both sexes has often been usecl to ttexplaj:trr steer-

heifer price d,ifferentia-Ls. 3ut the results in Tables V and. VII, as t+e}I

sj:rce for these animals, the cured.-hid.e weight was taken, and the weight
of edibte fats was reduced to tallow neíght.

1)-.fndustria1arrd.Deve1opnentCounciIofMeatPackers'À.@,
Canadian Livestock Products, Toronto, Àpril-May, L946.



as those fron other stud.ies concemed. nith by-product yiel-ds, are far

contradictory. l,ack of sta:rd.ardization in dressing aninals rvould und.oubted.ly

contribute to this high d.egree of variation in results obtained i:r the vari-

ous studies. Ðisregard. of statistical techniques in setting up tests and

i-n presenting results d.oes not help matters.

For the remaj¡der of this study, ii will be assrmed. that the reaf

d.ifference in yield and value of by-products betin¡een steers and. heifers is

negligible, and d.oes not enter into the determination of the steer-heifer

price d.ifferential. Thi-s assr:nption is supported- by trad.ing practices.

üFor practical accounting purposes in making settlement to the producert

the value of the by-products are averaged for the d.ifferent carcass grad"es

and. taken j.:lto account j:r the price offered. for carcasses of any particular
l<grad.entt-' This statenent suggests the existence of a rea"l average differ-

ence i¡r the yield of by-products for each grad.e, but variation due to the

sex of the ani:nal is not imFlied. The assumption thai the d.ifference irt

by-product yield- from steers and. heifers is negligible is also suggested.

by the results of stud.ies where findings for both sexes are pooled, rather

tharr shor'¡r separately. Irr one such stud.y, 2r59O steers arrd heifers lrere

about equally d.ivid.ed between the Choice, Good, and. Commercial Live g"ud.u".l4

54

Act concerning .LProposed Livestoclc l4arkeijng Plan, Regina, trpril 7t L955t
Number IO-C, p. cif)

14H. J. i{aybee, I{eat Carcqgs Grad.j+s in Canad.a, l,ivestock DivisÍon,
iviarketi¡g Service, Canada Dept. of Agriculture, Publication !60r L95O,
p" 64.

-t7*'Proceeclings at Pub1ic Hearings und.er the Natural Products ivlarketirtg



)2

1[o j.:rd.ication i,¡as given that by-produet yield. d.iffered. significantly by

gtrade or sexo The nr.mber of aninats stud.ied seems large enough to exhibit

a reaf difference, if it exists"

For atl these reasons, the assumption seems ¡iarranted that the

d.ifference j¡r value of by-products fron steers and heifers is not signifi-

cant enough to be considered. i.:r d.etermi¡ring the steer-heifer price

differential.

Conparison of Retail Cut-out of Heifers a¡td. Steers

.Another factor that could. togically be partially responsibl-e for the

steer-heifer price differential is the relative retail value of carcasses

from steers and. heifers of the sa.me quality" I¡r this connection, ít is

inportant to d.istj¡guish between grade and. quality. Á. great deal of con-

fusion i¡l this area is probably due to ambiguous use of these two tems"

Although quality is a najor detezrnina:rt of the ggade of a carcass,

Ít is not the only one, Confo¡rnation, fleshing, and. fi:rish will i-nfl-uence

the carcass grad.e also. Qpality in meats refers nore specifÍcally to the

nutritive value and. the palatability. Although nutritive value can be

neasured most accurately, sj¡rce it is based. on objective criteria ljke

protejl, vitamin, and calorie content, it is of relatively srnalL practical

irnFortance. I{eat buyers, and. especially consr:mers, appeaï to be more con-

cerned with factors like co1or, texture, and degree of marbling as ind.icators

of palatability" These observable eharacteristics are presumably good. j-nd.i-

cators of tenderrress, quantity, and quality of juice and. fatr arrd. the
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d.esirability and i:rtensity of fl"avor ald. aroma, dl of which d.eterm:ine the

palatability of meat.

Q.rality j¡r this sense of the word is a d.istinct factor d.etemdning

a grade of meat, and shoul-d., therefore, be separated fron the other factors.

Confor¡oation, lthich Índ.icates the proportion of meat to bone, is thus not

related. to quality, but is a predon:inantly quantítative measure. It jxdi-

cates the a.mou¡t, and. not the quality of neat that can be sold. from a

given carcass. Fleshi.:rg signifies the proportion of lean to fatr and. it

can va.lTr within rather broad" ljmits without affecti-rrg the quality of the

meat. The proportÍon of lean to fat is, therefore, pred.om:inantly a

quantitative factor j¡ the d.eternination of the grad.e"

Finish refers to the th:ichness, smoothness, æd the d.istribution of

the fat eovering on the outsid.e of the carcass. The desirable d.egree of

finish varies d.irectly with the weight of the carcasso This factor appears

to be more closely associated. with quality" Adequate fj:lish and. marbling

are ind.icators of palatability to the meat buyers and as such, are not

independent of quality as d.efi¡ed. previ-ously" Und.er-fj.nish may, thereforet

reduce the quality of a car.cass. Over-filish lvill not have the same effect,

si¡rce such carcasses carl usually be trjmmed of excegs fat a¡d ri-bbed.t

lrithout affectiag the quality. Án exception nay be mad.e for extreme cases

of over-ffuísh and. patchi:ress, lrhich wilL affect meat qual-lty d.etrimentally"

But patchiness miII usually result in a lor,¡er carcass gËade, and. is, there-

fore, of no importance as long as anjrals of the sane carcass grade are

conoared.
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The qualÍty of meat, as indicated by color, texture, arrd. d.egree of

marbri:rgr d.epends largely on the feed.i:rg and. rnanagement of f,þs anima'lg

prior to slaughterJlg, and. on the techniques of ha¡dling carcasses an¿

retail cuts. Feed.ing and. management practices will shoi.¡ the effects of

age, ueightr arrd. d.iet on quality. Sometimes sex is i¡clud.ed. as another

factor j.:rfluencj:rg quality, although this suggestion is never supported. by

results of quality tests. rf the practical d.efj¡rition of quality, as

stated. previouslyr is used, many confusÍ:rg and. deceptive arguments rvitl be

sfinin¿f,efl.

One excuse for j¡crud.ing sex as a dete:ro:ina:rt of quality rnay werl

be the fact that old., weighty heifers and. cows usually produce rneat of

disti-nctly inferior quality" But this Lack of quality coutd nore togically

be attributed to the age, rreightr and d.iet of the aninals, rather than to

the sex. steers raised. r:nd-er the same conditions would probably not

prod.uce meat of better qu.ality.

In some casesr the reason for includ.ing sex must be attributed. to

the arnbiguous connotations g:iven to the word. quality by the various gï.oups

that are concerned. with neat.

F. B. Ivloryison, in 1936, referred to six stud.ies showi-::g that there

r{as no appreciable d.ifference due to sex jn the yield. and- retait value of

the carcass, or in the color, tenderness¡ and palatabirity of the roeat

fron young hei-fers that i'¡ere properly fÍnished-,l5 Th""u results T¡rere more

15f. ¡. Iulorrison, Fegd.s and. Feed.j:rg, Morrison publlshing Cornpany,
Ithaca, Nei,r York, 1976, p. 648"
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recently confirned. by ftcsminger, who stated. that: tt0arefully controlled.

er¡reri-nents have nor¿ shown conclusively that, r'ihen heifers are marl<eted. at

the proper weight and. d.egree of finish, sex malces no appreciable difference

i:: the dressing percentage, fu the reiail value of the caïcass, or j:r the

color, tend.erness¡ and patatability of the meat.,,16

rt is inportant to note that "proper weiglrt and. degree of fi-nish"

will apply more stringently to d.ifferences j:r d-ressj-ng percentage and retail
cut-out than to quality. It is reasonable to conclud.e that heif'er meat and

steer meat, of carcasses grading the sarre, rn¡il1 be of id.entical quality in

terts of color, texture, and. fj-nish. This conclusion d.oes not preclud.e the

existence of rather wid.e d-ifferences j¡r confornation and. fleshing betr^¡een

steer and. heÍfer carca.sses of the same grad.e, but i-t roeans that l¡ithj¡r the

limits imFosed. by grade specifications, differences i.:t conformation,

fleshi:rg, and. fi-nish rr¡il1 not affect the relative quality and rnust, there-

fore, be consid.ered as quantitative d.ifferences"

In practice, consumers are not able to id.entify the sex of beef as

d.isplayed in the retail store or ¡.ihen cooked; nor is there evi-d,ence that

they specify, implicitly or explicitry, the sex of meat bought. For these

Teasons, d.ifferences in quality of steer a:rd. heifer meat cannot be con-

sid.ered as a valid reason for a steer-heifer price dífferential.

si-nce the quality of the roeat for one grad.e of steer and. heifer

16t't. n. hrsminger, Anj-rnal Seience, Illjnois ïnterstate Printers and.
PublÍshers, 1!10, p. 474.



59

caTcasses is virtually the sarne to the consumer, the only logical reason

for a price d.ifferential at the wholesale level must be a d-ifference in the

quantity and value of retail cuts obtained from both types of careasseso

Consr¡mers are not i¡rterested. in buying carcassesc They warit the

varj-ous kinds and. qualities of neat cuts that are contai-ned i¡ the carcass.

The retail-errs function is to d.ivid.e the carcass into the kinds and sizes

of neat cuts that consumers are willing to buy. The value that consumers

attach to the product lrill d.eterrnine the price they are wil1j.:rg to pay for

a given amount and quality of meatn

To assess the value at retail of a partÍeular carcass, it is thus

necessarlr to total the product of quantity tines price for the ind.ividual

retail cuts" Some cuts, lJJre steaks and. roasts, which rnake up only a

relatively snarr proportion, usually account for the major part of total

value, whilo portions li.J<e flarrlc, plate, brisket, atd. brisket point ad.d.

little to the total value of the carcass, although they nake up a consider-

able proportíon of the carcass. Products like fat, bones, and" triruning,

which may accolxlt for 15 to 20 per cent of the carcass, usuaÌIy have to

be sold. at non:i:nal prices.

These facts bring out clearly thato in comparing cârcasses of equal

quality, at least two factors have to be considered. j-:c d.eterroÍning the

retail value. It is not enough to hro¡¡ the d.ifference in the proportion

of neat to bone a.nd of lean to fat in the carcasses. Si¡rce the prices of

the j¡.d.ividual retail cuts are usually d.ifferent, it is necessary to Jsroiv,

Ín addition, the relative proportion of those cuts that can be obtained.

fron the carcasses. The larger the proportion of the high-priced. cuts,



and. the lower the proportion of the low-príced cuts and. waste naterial,

more vaLuable a carcass will be to a retailer.

If heifer carcasses no::n,al1y have a slightly lower proportion of

neat to bone, and lean to fat, and particularly if this d.efici-ency is more

pronounced. ín the loins and. rowrds, which produce the higher priced. beef

cutsr one would. expect heifer carcasses to be discounted. und.er steer

carcasses of the same quality and. weight ¡angêo Trade literature abound"s

l¡ith statements to this effect, but j.:r no cases are these assertions sub-

stantiated. lrith results fron retail cut-out tests.

One source states that: "ft is generally accepted. in the ruholesale

and. retail beef trade that, after the yearling or baby beef stage, the

loins and ribs of heifers d.o not carlT the same thich:ess of beef covering

as steers of comparable weight and. quality; their hips and. rowrds are not

usually as full as those of comparable steers; after a si-¡ailar period. of

feed.i¡lgr the better quality of heifers usually carry consid.erably more

surface fat cover than steers, which nust often be trj¡rned off before
't'7

retair sa] e ' 
rr* |

Statements of this kind. nay be mislead.ing" It nmst not be forgotten

that conformati-on and. fi¡ish are taken i:rto account in establishing the

grade of a carcass. l'litirin a grade and- weight c1ass, the difference i:r

conforuation and finish between steer and. heifer carcasses will not be

40
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Act conce:rcing
l{u¡rber 10-C, pp. -J

17-'Proceedings at PubLic Hearings und.er the lriatural Products l{arketi¡r'
Regina, April 7, L955,



41

very large. This is particularly true of the d.egree of fi-:aish. Over-

finish, especially patchiness, will result j¡r a lower carcass gËade unless

the carcass is trirnmed. of the excess fat before the final gtrade is decid.ed.

upon.

lioreover, the d.eficiency in the thicl¡aess of loin and. rounds may be

partly compensated. for by the lighter bone i-n heifers" the fact that

heifers usually produce lighter carcasses than steers may agaix nake up

sonewhat for the l-ack of confornation, sinee lighter ca.rcasses often bri-ng

more per pound. that heavy carcasses, even though both are in the same grad.e

classification.

In recent years, a fer¡ stud.ies have been started. to determine the

cut-out of steer and heifer carcasses of various grad.es. Sj.:ace these

studies are beJng conducted on a small sca1e, final results ¡sill. not be

available for some tine. A.n exqmination of some preliminary results rnay,

however, throw some light on the relative retail cut-out of steers and.

heifers. In one study, r¡here the proportion of some i.¡holesale cuts were

compared., the results applying to our problem up to d.ate are as follows:]8

Steers itTumber Avg. weight Per cent in
gfad.j¡g tested. of carcass Hi¡d. Hip l,oins and Rib

3 27 555 48"3 25"L 2B.O

c 9 506 48.6 25"5 27 "7
Heifers
r-naðinc"

B L 544 50"0 25"8

c I 5O2 50"0 27 "2

I{usbandry Departrnent, Ontario Agricultural College, Guelph,

l%ref:¡mnary results of a stud.y bei.::g conducted. by the

éY 
"O

27.5

Ontario"

ll;- .L --\
I ¡^ ql 'uj,\

T \'? i j,i\

îä Ii \ lii
\,- ' r, -rl

\'it' a Ì
\{/
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The results of this test, wh:ich is perhaps the only stud.y of this

nature i:rcluding both steer a¡d heifer carcasses, certai::Iy do not sub-

stantiate the conclusion that heifers produce a l-or¡er proportion of the

more valuable r¡holesale cuts" Especially, the mmber of heifers tested. is

too small to draw any d.efilj-te conclusions. The high va-Lue obtained for

both heifers j¡r the tabulation sugg'ests that the d.ifference j:r cut-out

nay not be very significant; the alternative explanation is that a large

variation exists withi¡ each grad.e of earcasses.

The preliminary results of another study, which is concerned r'¡ith

the relative proportion of retail cuts that can be obtained. from steer and

heifer carcasses grad.ing A, *"r19

Per cent of carcass

Hind Quarter 48.0 +7.9 48,0
Sirlojn Tip 7.79 4.16 4.21
Sirlojn Butt 5"10 5"27 4"79
Short Loj:r 7 "BZ 7"11 6.35
Runp 5.09 j.55 5"79

Round 6"21 6"07 7 "46
TotaL of five cuts 28.21 27.96 2B"ZO

Number

steersra/

Front Quarter 52.O

Rib 5"5o

Total of sjx cuts 35.7L 37.09 j4.46
al ^.: The two groups of steers ¡,¡ere tested. at different stores"

!/Contai¡rs one steer grad.Íag B.

Hei-fers

2

stores in Vancouver.

Steersg/

lo*'Preliminary results of a study being conducted. at two noat retail

6þ/

52"r

5"L5

)¿.v
6"26
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This tabuLation shows the proportion of the most imFortant retail
cuts" Soth groups of steer carcasses have a sonewhat larger perceatage of
the five valuable hfudquarter cuts and the one front cut than the heifer
carcasses. For ind.ividual cuts, however, the variation betrreen the rwo

groups of steer ca.Tcasses is very sÍ.gnificant" Here again, the number

tested' Ís too sraall to allow accurate comparisons. l1e3s inForta:rt is the

fact that the average weight of the carcasses for each group is not i.:r-
cluded. It is quite possible that here, as in the case of d.ifferences j¡r

d'ressiag percentage, a large part of the variation in cut-out is associated.

with vari-ations Ín the evera8e carcass weight" rn any case, the ínfonnation

that is available on this subject is not sufficient to allorv general con-

clusions about the retative retail cut-out of steers and. heifers"

l'he unr,¡r:i11i-ngness or negleet oa the part of meat processors and.

retailers to substantÍate theÍr qualitatÍve statenents concerning differences
j¡ retail cut-out of heifer and. steer caxcasses with resuLts of accuratery

conducted' and' presented. tests .akes efficiency stud.ies of this aspect of
Livestock narketi.ng very d.i.fficult. For Lack of accurate i-aformation,

i.¡rferior ¡neasrrres have to be used.,

An approximation of the real d.ifference i¡ retaiL cut-out can be

obtaj¡ed when heifer and steer carcass prices are connpared.. A d.ífferential

or ratio calculated. fron these prices rcill contajn the difference in value

resulting from a d.ifference in retail cut-out yield.. Sj¡rce this cliffer-
ential varies consid.erabLy over tine, while the real d.ifferenee in retail
cut-out value is practieally constant, particularly i¡ the short nxr, the

actual d-ifferential is not an accurate measure. It is reasonable to assr;me
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that the differential will never be smaller than that necessary to a1low

for the reaL d.ifference j¡ retail cut-out, for otherv,rise it would be un-

profitable to buy heifer rather than steer ca.rcasses" On this assu.urption,

the lowest price dÍfferentj.al occurri¡g jn the narket nay be a reasonably

accurate estimate of the difference in the retair cut-out varue. This

nethod, when applied jn a later section, shows that the imfortance of the

d.ifference in retail cut-out may not be nearly ¿s jnportant as is often

suggested..

sunnary of Differences i-n Forn of Heifers and. steers

Chapter II of the steer-heifer prÍce d.ifferential stud.y r¡as con-

cerned. with a¡ anarysis of the rationar factors that brlng about a

d.ifference i¡r value of the two sexes. To m¡ke the conparison meaningful,

aJximals producÍng the same quality of beef, as jud.ged. by consumers, Ìrere

consid.ered..

At the retail level a d.ifferential uould be justified if heifer

carcasses produced. a lov¡er proportion of saleable meats anð"/or if heifer

carcasses contaj¡red. a lower proportion of the more va^l-uable neat cuts.

this argunent is often advanceð j:r trad.e literature, although it is never

substantiated. with results of retail cut-out tests. It is, therefore,

impossible to kroru whether a retail differential is justified. on these

grounds. fn case there i.s a real clifference in cut-out value, it should

be reflected in the fornn of a steer-heÍfer caïcass price d.ifferential.

Ánother possible reason for the existence of a differentia-l- would.

be a d.ifference in the value of by-products. rt was shor¡n that if a



differential was called. for, it lrould. be jn favor of heifers. .A.lthough

there was a basis for this d.ifferential- in some studies, this relationship

lras not clearly brought out, and. l¡as contradicted. by other studies. Ihe

d.ifference in by-product yieLds and values Ïias? tnoreovere very insignifi-

cant and. of no practical ìmFortance. ft lril1, therefore, be assumed. for

the renaind.er of this stud.y that a price d.ifferential canr¡ot reasonably

be based. on a d.ifference in by-product value bet¡,¡een steers and. heifers

of the sarne quality.

The only renai:ring reason for a differential betl¡een steer and.

heifer prices is a d.ifference j-n the yield. or dressing percentage. It was

shonn that heifers and steers of the sa.me grad.e and weight class d.id. not

d.iffer siguificantly i:r yieId.. However, sj:rce the average weight of

heifers narketed. withi¡r each grad.e is nor.mally lower than that of steers,

and. si-nce, on the average, yield. varies d.irectry with lÍve weigbt, there

is a justification for a price d.ifferentiaL" Ie the no:mal1y encountered.

weight rarrg€r yield. j.¡rcreased approximately 1 percentage point for every

100 pound.s j¡crease i¡ live weight j.:o the case of steers and. heifers

grad.i.:ng A or 3" rf the average rr:¡ of heifers ä:ithin each grad.e weÍ.ghs

approxirnately 150 pounds less than steers of comparable grad.es, a price

d.ifferential that aj-lo¡+s for a 1"1 per cent difference j¡ yield wiII be

justified 
"

lhe d-ifference in yield, together ¡'¡ith the difference in the retail
cut-out are, accordi:rg to this analysis, the only rational justifications

for a price d.ifferential" In the folloming section of the study, a nodel
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j-s constructed that incorporates the j¡rfornation contaj.:aed. i¡r this d.is-

cussionn Due to Lack of conplete informatiou., some estinrations will have

to be nade that witl approxima.f,s the real d.ifference i:r yielcl"
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CBAPTER TT]

THEORY AND IvETHODOI,OGY

Theoretical tr?amework of Steer-Heifer Price Differential Study

A stud-y of the steer-heifer price d.ifferential covers only a small

segnent of the nuch more j¡clusive problem of pricjng efficiency, whi_ch

has caused. inuch d.iscussion. The terr 'tefficiencyrr im,plies the existence

of a standard- or ideal u:ith which existi:rg pricing practices and. institu-
tions ca¡ be compared.

Theory of the perfect narket

The need for a stand.ard. has been stated by many economists conce11ecl

with eval-uating effici.ency i¡. narketing agricultural products. r'A n¿rket-

i'::g firmr functi-on, or systen cannot be jud.ged. as efficient or economica^L

Ín any absolute sensee but onry relative to alternatives or to some

standard," stud.ies nay be designed. to shor¡ how the existÍng marketing

nethod.s courd. be inproved., i. e., mad.e nore effÍcient and. less costly. To

be most useful, however, narketj:rg research shoul-d. be orientated. l¡:ith

reference to some concept of an idear- or perfect market.,,l

lhis ideal can be found. jn the tìreory of the perfect market, which

contains three tests of pricing efficiency, developed. from the classica-L

d.ivision of utility into space, time, and. forn utility. Geoffrey s. shepherd.,

a
Iñt¿. J. .tsressler Jr",

Farm Economics, Vol. 31, No.
'rAgrieultural içiarketing Researchr rr :Isulîna1 of1, Part 2, February, L949, p. 54.
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one of the forenost promoters of this concept, d.eveloped and. applied it to

the marlceting of agricultural proclucts. He d.efj:res the perfect narket with

respect to price discovery as one that would. result in rr . . . a price that

r¡ou1d be uniform (plus or ninus shipping costs) over a narket area at any

one time, and. (plus or mi-nus storage costs) over a period. of tine at any

one marlcet . " . Larr!/ a unifonn price for a conmodity, . " plus or nj¡rus

appropriate price d.ifferentials for d.ifferent classes and. grad.es r,¡:ith:in

that conmod.ity.'t-

The assumptions uaderlying this theory are that all buyers and sellers

have perfect hrowl-edge of supply, demand., and. price, and act rationally
upon that hrowledge. Moreover, perfect competition shou-ld prevail in the

narlcet" The i¡clusion of perfect competition as a prerequÍsite has evoked.

¡¡uch criticism concerni¡g the value of this concept of the perfect market,

Ït ir¡ould. not only make such a standard. extremely unrealistic, but even

rrndesirable.

Vrlhatever truth there may be in these critj-cisms, the perfect narket

concept, though perhaps far fron ideal, has not been seriously challenged.

by another sta¡dard. of reference. IúÍoreover, the possible d.isad.vantages of

the theory of the perfect ¡rarket are less serious i:i the area of pricÍng

effieiency with which this study deal-s. approximate perfection r¡¡ith respect

to form rnight we]l be expected. to hoLd. under conditions of imperfect com-

tF. r,. Thomsen, R. J" Foote, Asicgltural prices, l.[cGraw-Hil1 Book
Comparry Inc., 1952, p" 128, citing Ceoffrey
ivjarketine Thgg$/, Dept. of Economics and sociolóry, r-o*ã sTrffi"gu,
-Anes, Ioua, !978t p. 20 (nimeographed)"
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petitionr even though prices were not uniforn i.:r respect to time an¿ place.

The perfect urarket r,¡:ith respect to fo:m

Accord.ing to the d.efini.tlon of the perfect rnarket rcith respect to

fo:m, there wil-L be a riniform price i.n a particul-ar narket for a comnodity

after allowance is nad.e for reaJ. d.ifferences in quality antl quantity. ln a

previous section, j.t lras shown that steer and. heifer c€,rcasses of the sane

gtrad'e will be perfect substitutes r^rith respect to quality as defined. i¡
this study. Conguners wj.Il not shov¡ a quality preference for neat obtaìned.

fron steer carcasses as co¡opa.red. to roeat from heifer ca.rcasses of the same

carca"ss grad.e"

It was also sholrn that the classification of livestock soLd. at public

narkets jnto the various live grades is a reasonably accr.gate reflection of

the carcass grad.e classification. Tt is trle that nany ind.ividual animaLs

are nisjudgeci, but on the average the reLationship uill hold.. Moreover, it
is reasonabLe to assume that the amount of variation a¡o¡:ntt the average

relationship is the same for both sexes of animals.

Und.er these assumptions, steers and. heifers classified. in any par-

ticurar live grade ¡,¡ilt produce carcasses of a correspond.iag ca^rcass grade,

whose quarity will be the sane to the consumer. since the quality of the

noat is the sane, the only justification for a price differential will be

a d'ífference in the quantity of neat produced fron heifers as eompare¿ to

steers" In the perfect uarket, steers and. heÍfers r,rithj¡ one grad.e classi-
fication wiLl not differ i:n price by more than the value of this real

d.ifference i-:r quantity. The previous sectioa shor¡ed that the d.ifference
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amounted to an average d.ifference i:r yield. of 1"5 per cent an¿ an r:¡lcaor,nr

difference in retail cut-out value. 16 gimplify matters, a1I real quantity

d'ifferences rri11 in this section be expressed in te:rns of dressing per-

centages"

rt is now possible to give a brief description of what wourd be

expected to happen j¡ the perfect market with respect to the steer-hei.fer

price d.ifferential. The follo¡ù'j:ng discussion ¡riIl be concerned. with one

grade of cattle, but, of course, the same relationship wirl hold. for ar1

grad.es.

rir the perfect narket, then, at given conditions of suppry of cattle
classified. as Good. a¡rd- d.enand. for correspon¿ing (n) carcasses, reflectiag
consumer d'eüend. for 3 quality neat, buyers and. sellers will arrive at such

a price for Good cattle that the difference in price between steers and

heifers will be just enough, and- not nore than enough, to alrow for the

d.ifference i.n value resu-lting fronr the rear difference ia quantity. .{¡n

sxanFle will clarify this situation. Suppose supply a¡d. d.emand. cond.itions

are such that a price of {$20 per hundred.weight for Good. steers results. If
Good. steers dress out 50 per eent (::r terns of retail cuts) and. Good. heifers

only 45 per cent, heifers will sell for !! tines Íi20 or $ÈlB per hr:ndred.-
50

weight. Ilad the steer price been $r0, heifers would_ bring 3[! tÍnes $]0
50

or $9. As long as the heifer yield i" 90 per eent of the steer yÍeld, the

price of heifers will b" 90 per cent of the steer price, no matter hon much

the latter varies.

It is reasonable to assune that the difference i:r yield and value
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actually stays constant over tj-me, especialry i:r the short r:ur.. But even

in the long run, this relationsbip wilL not varJr greatly, r.uJ-ess a d.istj.:rct

trend' is present. Si.:tce the d.jJference Ín yield betueen steers and hej.fers
gadiJxg'B is vi¡tually constant over time, the heifer price wiII be a con-

stant percentage of the steer price. As long as the yield. d.j.fference is 10

per cent, the absolute price d.ifferentiar for heifers at the various price
leveLs for Good cattle will vary such that the heifer price will remai¡ 90

per cent of the steer price at alL tj_:nes.

The proportion of steers ar¡tt heifers offered. for saLe is, of course,

of no inlrortance in d.ete:mining the price of eÍther sex of catil.e. .¡l.t a

given consumer d.emand. for B q'aLity beef, the totar supply of Good. cattle
will be the d.ecidíng factor in establish.ing the price level for this gtrade

of cattle' The heifer price wilL be 1o per eent less than the steer price
to allow for the difference in yield., regardless of the relative quantfties
of steers and. heifers narketed.. rf the price dÍfferentiaL tend^ed to becone

larger than 10 per cent, it would. be nore profitabLe for cattle buyers to
buy heifers as conpared. to steers, sùæe heifers are perfect substítutes
with respect to quality and differ from steers with:in a grade only by the

amou¡tt of neat produced'. [his condition would. cause an upward. pressure on

the heifer price a¡d. a d.on:rsard pressure on the steer price, r:ntil the

heiJer príce was agajrr 90 per cent of the steer price.

rn the perfect rnarket, then, r,¡ithin each grade the heifer price will
be a constant percentage of the steer price, regard.less of the variation in
the price level of the particular grad.e of cattle, and. j:rd.epend.ent of the

relative proportion of steers ar¡d heifers sold..
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It fs now possible to drop sone of the assr:mptions of the theoqy of

the perfect narket to bring the nod.el more j¡. Ij¡e with actual nårketing

situations and. cond,itions r*iri.ch are often far fron perfect. Sone of tÏ¡e
inFerfections !ri1I affect the price of both steers and. heifers to the same

d'egree and should., therefore, not distort the heifer-steer price ratio. In

this category fall errors in Jud.gfug the true grad.e and. yield of cattle, as

well as errors j-atroduceci by classify5.:rg animals i¡rto live grad.es on the

basis of price pa:id.

More serious are errors caused. bJ. the fact that the nr¡mber of steers

and. heifers so1d. withi¡ a grad.e nay not always be large enough to represent

the average real value. But all these and. si-nilar ir¡¡perfections ru-ill only

cause a random fluctuation around the expected. heifer-steer pri.ce ratio.
They t*ill not cause a persistent d.eviation from the expected. ratio over a

large narketing period., but wiII largely ca¡rcel out.

The perfeet narket wÍth respect to form a¡rd. place

The existence of a steer-heifer price d.ifferential has some j-nterest-

ing effects on the i:rtern-¡narket novement of cattle, In ord.er 1s simFlifJr

matters, only two markets rrill be consj.d.ered." It llill be assu¡oed that the

relationship is that of a surplus-producj:rg area (t'I:-rr:eipeg) to a d.eficit-
producing area (Toronto). Moreover, total transfer costs per hund.reclweight

wirl be taken to be the same for both steers and. heifers, as welr as for
steer ¡nd heifer carcasrses and. meat cuts. These assumptions appear to be

substantially realistic .

Und.er these condj.tions i-a the perfect narket, the l.Jinnipeg price of
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steers wirl be equal to the loronto price, after arlowance is mad.e for
transfer costs. The same reratj-onship wilr hold. for hej.fers i¡ both

markets. Thus, when transfer cherges between îoronto and Itrí:rnipeg are $1

per Ïn'udredweight, and the Toronto steer price is $20 per hundredrveigbt,

steers in I{inruipee vñiLl sell for $I9" "{.ssr:ning the dÍfference j.:e yieJ-d of

heifers conpared. to steers to be the sane at L0 per cent j:r both inarkets,

the loronto heifer price i¿iLL be 90 per cent of $2e or $18 per hundred_

weightu arrd. the irti.:uripeg heifer price !o per cent of $r9r or S1T"r0 per

hund¡edweigþt"

si¡ce the ratio of steer to heífer price wilr be equal i¡a both

markets, ar¡d. si¡ce the price leveL of a given grad.e of cattle is nornally

unequal at sur!1us and d.eficit rnarkets, the absolute narket differential
for steers r,riLI always be }arger than that for heifers. r¡r the exâ,nFle,

the steer prices j¡ the two rnarkets differed. by {Nr per hurdredweight,

whi.le the d.ifference j.¡r heifer prices was oaly $.90 per hundredweight.

Und.er such cond.itions, onJ.y steers lrilI be shipped. between roarkets. This

is to be e4pected., since transportatíon charges are based. on 1ive weíght.

ÏJhen steers yieJ.d. 50 per cent meat as coÍrpared. to +j per cent for heífers,

a steer contains L0 per cent more neat per hr¡ndredweight of live weight

than a heifer, and. at the same transfer charge per hr:nùred.weÍght it wirl,
therefore, be 1o per cent cheaper to tra¡sfer meat in the fo:m of live
steers tha¡r of live heifers.

If part of the difference 5:r yield is i¡ the for¡n of a d.ifference in
retail cut-out, it will also be nore profitable to transfer steer carcasses

than heifer carcasses for the reason i¡d.icated. aboveo irlhen steer carcasses
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yieId. 5 per cent nore saLeable retail cuts than heifer carcasses of

comparable qtrality, slt-ipping neat i^a the for"n of steer earcasses uiIl be 5

per cent cheaper,

Thís analysís bri:ngs out clearly the impact of a difference in. yield.

on price relationships at one ¡narket a¡rd. also betweeo markets. The

existence of this yield d.ifference in products that are perfect substi-

ùrtes with respect to quality as jud.ged by consumers should. result in the

transfer of the higher yield.ing ¿¡imal s onLy. Ttre relationship betrreen

freight charges for live anjmals and. for fresh neats r¡iLt d.eterni¡e in

what fonn meat can be sent most econonically. In this a:ra]¡¡sis¡ it ¡rras

conclud.ed. that r¡nd.er perfect cond.itions, only steers end./ot steer cåxcasses

wou1d. be shipped. fron a su:plus to a deficit area.

However, it nust not be forgotten that, in this n4âlysis, the

d.ifference ia yieId. refe¡s to the average nrn of steers and. heifers of a

given grad.e or quality" The diJference in yield results fron the fact

that heifers ou. the average are narketed at a lorcer roeight than steers,

while it ¡vas shoÌrn that yield varied. directly rq'ith live neight. It is,

thereforer al.ways advantageous to tra¡sfer the heavier cattle, since in

that case nore meat is noved per hund.redweight of live weight. This will
apply to steers, as well as to heifers. If the sane relatiooship between

weight aail yield. exists at the retail cut-out leveI, sh'ipnent of heavier

ca^rcasses t¡:iIl be preferred.. Ilnder these tr,¡o cond.itions, sone heifers and

heifer carcasses that are heavier than average night be shipped. just as

profi.tably as the average n¡n of steers. If female cattle tend. to produce

carcasses that typical3.y have a lower yield. of retail cuts, Índ.epend.ent of
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the variatioa with weight, it will always be nore profitable to tra¡rsfer

steer carcasses. All in all, relatively few heifers and heifer carcasses

would. be er¡rected to be transferre<j. between the two markets.

Marketing Data and l{arketi:rg Statistics

ln this section the usefulness and. accuraey of the available market

price statistics as measures in price d.ifferential stud.ies r,ritt be d.is-

cussed" fhís natter is of consid.erable jrnportance" Good results can

hard.ly be expected when poor measures are used-" l'ùren the accuracy of the

statistics used. is not lsovrn, the results of a study are really of no

great practical significance, since the true results are not hrown.

To get at the core of the problem it is necessaJ1r to bri-ng out the

d.istj:rction between rnarketing d.ata and. narketí:rg statistics" In livestock

narketingr the original data consist of the prices paid for ind.ividual

anims g or lots of anirnals of a particular grad.e and. ryei.ght at a given

narket and. tj¡e. 0f course, narketing iafornation is seldon available i¡

this ran fom" Sractically all livestoclc merketing data are surqnarized

i¡to statistics of d.ai1y, weekly, nonthly, and yearly r,reighted average

prices and. total quantities sold. Such treatnent of d.ata is for rnany

practical purposes very d.esirable and. r'riIl often increase its usefulness.

3ut there is noth:ing i.nherent i:r procedures like weighf,ing prices by the

quantities sold. that raakes the resultilg average príces accurate measures

or tools for all pu:rposeso Statistical treatment of original narketi:rg

prÍce d.ata for d.escriptive and. analrtical pr.rrposes d.epend.s on the theory or

nod.el used. to erplain or pred.ict narket price behavior" The statistics used
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should. be consistent with sound., theoretical explanations of actual nerlcet-

ing relatíonshÍps.

Theoretíea1 requirenents of statisticat measures

Accord.i:rg to the theory of the perfect rnarket at any 1evel of supply

of a given gade of cattreo and of the d.enand. for the quality of neat ob-

tajned. fron these cattle, heifers wil-t be d.j-scounted. conpared to steers to

aLlow for the real. d.ifference in quantity of neat obtaj:red per htrndred.-

Iteight. Since the quality of meat d.erived fron both sexes of cattle is

ídentical i:r the consumersr eyes, it is only the relative quantity of neat

per hundredlreig'ht that jnfluences the steer-heifer price d.ifferential. The

proportion of steers to heifers soLd. at a given cond.ition of supply and.

d.emand. will not aJfect the d.ifferential-, since, after allouing for the

d.j.fference in yield.n steers and. heifers l¡:ithin a grad.e are perfect substi-

tutes"

Â hypothetical exarnple rriIl denonstrate this poÍ.nt. Suppose that a

narket opens a particular d.ay r.rith a price level for Good. beef cattle l¡hich

results in a price for Good steers of $20 per htradredweight. If heifers

yÍeld.r on the avesager 10 per cent less tha:r steers, Good. heifers should.

selI at 90 per cent of the steer price, uhich is $18 per hwrdredweight.

Arot¡nd. noonr buyers discover that their opening price leveL for Good. cattle

was too high. A new level is established. at which Good. steers IüiIl- be sold.

for, say, $10" The heifer príce will_ sti1l be 90 per cent of the steer

price at $9.

llhen at the end. of the d.ay weighted. average prices are calculated. for
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Good. steers and. heifers soJ.d, the ratio of these average prlces shouLd.

again be 90 per cent. ThÍs result rriI1 be obtaiued. from weighted- average

prices only i'rhen the proportion of steers and heifers sold, at the two price

leve1s is the sane. é. sinple sxamFle wíIL clarify this poiat:

Steers Heifers

Qpantity soLd. Avg. price Quantity sold. Avg, price price ratio

50 $L0.00 20 $ g.oo go.o

100 20.00 40 1B.OO gO,O

ï'Ieighted avg.,price 16.667 Heighted avg. price 15.00 9O.O
i

The proportion of steers and. heifers soLd. at the two price leveLs is the

samer and. the average ratio calculated. from the weÍghted. average steer and

heifer prices is accurate at 90 per cent.

ïf the proportion ís different, the ratio of the weighted. average

heifer and steer priees will be a biased estimate of the real relationship.

This Ís clearly brought out rqhen j:r the previous examFle the quantity of

steers sold. at the two price leve1s is reversed.:

Steers Heifers

Quantity sold. Avg. price Qpantity sold Avg. price price ratio

100 $Lo"oo 20 $ g.Oo go.o

50 20.00 40 1B"OO go.o

l,feighted avg. price t5.773 lteighted avg. price l5"OO ]-]LZ.j

The disproportion i.::. the quantity of steers and heifers sord at the two

price l-evels has nade the ratio cal.culated fron weighted average prices a

biased. estimate of the true average price ratio, wLich here, as j¡r the

previous example, i" 90 per cent.
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Nornallyr this type of emor r'¡:i11 not be very J-iJcely to occr.¡r r,¡.itnin

one d.ayr sinee usually only one price level uí1I prevail. Esen r,¡hen the

price level does change dr;r5-ng a d.ay, weighted. daily averages cat be used.

Í¡ calculati.:a.g rel-atively ¡¡nbiased. heifer-steer price ratios, since the

proportion of steers and. hej-fers sold at each price leve1 will be approxi-

mately equal. Cattle at stocþard.s are so1d. at rand.on all during the d.ay;

there is no tendency for one sex to be relatively nore plentiful at some

part of the d.ay. Weighted. d.aily average prices ca:e, therefore, be ex¡rected.

to produce accurate price ratios, especially rvhen total quantities of each

sex na¡keted are sufficiently large to i¡sure an approxirnatell nor"naL

d.istribution of the variation j¡ yield. for both.

But except for the nost recent years, such d.airy prices are not

read.ily available. rn a study covering a longer tjme period, weekly,

nonthly, or yearly prices have to be used., all of rr¡hich are weighted.

averages. Sj-:nce both price level and. relative quantities of steers and

heifers r¡ithi¡ one grad.e vary d,airy, seasonally, and. cyclically, the use

of weighted average prices will introduce a bias. 'Ihe extent of this bias

r'iill depend. on; (f) tne extent of the variation in the relative quantiüy

of steers and heifers; (e) trre extent to whÍch the price l-ever varies;

(Ð *e frequency with ruhich the price revel changes; and, (4) the extent

to which errors ca.trcel each other out"

/rpplication to hypothetical d.ata

It is clear fron the number of factors i¡wolved. that a test for bias

i-s a conplex and. cumbersome procedure. The problem is coroplicated. by the
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laek of testing nateriaL, except for the most recent years. Daily avera€e

prices and. quantities at the various public narkets, ¡¡hich constitute the

best testing naterial, are only availabLe for the last two years. For the

year 1955, ratj-os of d.aily prices of Good. steers r¡nd.er 11000 pound.s, and.

Good. heífers j:r ÏIi-nnipeg were cal-culated.. Und.er cond.itions of the perfect

rnarket, these ratios ¡¡ould 3smain constant, regard.less of shanges in

relative quantities of steers and. heifers sold. and of ehanges ia the price

level. Ca1culatìng a nonthJ-y or yearty average ratio wouJ-tl be a very

sjmple matter" Even if the d.aily ratios fluctuatecl, but in a rand,on

fashion around the true mean, a sinple average of the daily ratios would

give a good. estimate of the nonthly and the yearly ratÍos. lhese esti^nates

could. then be used to test the bias jntroðuced. by calculating ratios fron

ireighted. average nouthly and. yearly prices.

Hovrever, the natter is not nearly ¿s sim,Fle as thj.s. In reality,

daily price ratíos are not constant, but vary consid.erably fron d.ay to d.ay

wj.th a rather distj¡rct seasonal" pattern. These variatioas cannot be due

to errors of jud.gement i¡ prÍce d.Íscovery, for i¡r such cases, the variation

r,EouLd be of a rand.om natr¡re. This imperfection can be more accurately

te:rued an intentiona^L trerrorrt because of its non-rand.om character. The

seasonal patte:m ind.icates that other factors besid.es relative yield of

meat enter j:rto the steer-heifer price d.ifferential. This fact makes an

appraisar of the bias due to weighting even more jmportant. 0n1y then is

it possibre to distinguish and. to measure the extent of both weighti:rg

bias and. intentional d.iscrini¡ation.

A sinrFle method of est:imating the bias i-:rtroduced by using r,reighted.
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average prices is to calculate a hy¡rothetical d.aily heifer price by assuming

that heifers seII at a constant d.iscor:nt fron the actual steer price. If
the discor:nt is 10 per cent, the heifer-steer price ratio will be 90 per

cent each day, and, therefore, the nonthly ratio i.rlrr also be 9o per cent.

lhis percentage witl be obtai.:red. when the ratio is calculated. fron the

unweighted, or simpler average nonthly steer and. heifer prices. The d.iffer-

ence betrveen th:is ratio¡ 90 per cent, and. the ratio calculated. fron weighted.

average nonthly steer and. heífer príces uill constitute the bias j¡troduced.

by usJng weighted average prices. [he results of these calculations for
1955 Wfunipeg d.aiIy prj-ces of Good. steers under I¡OOO pounds are shoun j¡

Table IK.

TABI,E Ð(

ESîTMATION OF THE BTAS CAUSED BT IMIGHTII,TG TN THE CJ,I,CULATION
OF ¡IONTETY HEIFER-STEEN PRTCE RATIOS FOR 1955'É

Month

January
Iebrua:ry
March
Àpri1
May
June
July
August
September
0ctober
November
December
Average

I{onthly ratio cal.culated froE
Sìmf1e avg. of Ïleighted. avg. of
d.ail-y prices daily prices

(r) (z)
90"0 89.6
90.0 90"0
9o.o 90.1
90"0 Bg.g
90.0 9O"3
9o.o 90.0
90.o Bg"7
90.0 9O.29o.o 9o.o
90.0 89.6
9o.o go"3
90.0 89"6
90"0 go.2

¿ÉActual steer prices as obtaìned. from the files of the l,iarketjng

Bias due to using
lreighted. avg. prices

(r) - (z)
+.4

o0
+.1
-o1
*.5

.o
_.3
+.2

.0
-.4
+"5
-"4
+.2
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trbon the results sholrn i¡ this table, it appears that ratios cal.cu-

lated. from weighted. average prices d.o not i¡troduce a very J.arge errorô

The rnonthly ratios and. the yearly ratio calcul-ated. from weighted. average

pri.ces are surprisingly close to the expected. 90 per cent ratio. It nqst

not be overlooked., however, that these calculations appry to the year 1955

only. Previouslr, 1t was stated thet the extent of the bias caused. by

usi-ng weighted. prices d.epend.s on the variation j¡ the relative quantities

of steers and. heifers rnarketed. and on the extent of the variation i-n the

price level" Tn L955, the relative proportion of steers and. heifers

narketed. each day or nonth did not vaqr rueh. More irnportant ¡vas the fact

that seasonal variation in the price leve1 d.id. not amount to nore than

$2.00 per hundredweight, nhereas a variatj.on of over $5.00 is not unusual.

In ord.er to substantiate this argr:nent, daily prices for some years

previous to 1955 would. be need.ed. These prices, however, are not read.iry

available. To test for weigbting bias in years previous to L955, a less

accurate but stiLl useful neasuJre can be enployed.. It is possible to

evafuate the bias introduced. by ealculating yearly price ratios fron

weighted. yearly prices. These are calculated. by taking'a weighted average

of monthly prj-ces, which will be assu:ned. accurate. .A,gain, a h¡rothetical

heifer price r¡¡iIl be calculated. by assumiag a 10 per cent d.iscount. The

yearly ratio, calculated by teking tr¡s s'imple average of nonthry prices

Service, ¡/ilnnileg, ere used., and. heifers are assumed to sell at 90 per
cent of steer priees. The differences betneen colunns (r) an¿ (z) u""
clue solely to lreighting. Prices are r:nweÍghted. i¡ the first coh:nn, and
in the second. cofu¡ur are weighted. by the uurobers of steers and. heifers
narketed. each d.ay.
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is, therefore, 90 per cent and can be used to test the ratio based. on the

weighted average yearly prices. The results of these calculations are

show"n Ín Tabl.e X.

T/IBT.E X

ESTïI'IATION 0F ritr BIAS CAUSED 3Y I,IEIGHT]NG IN Tm 0A],0UT.,ATION 0F
arÍr{uar IßIÎER-STEER ?RICE ru$Ios, Ig47_tg54x

Year

YearLv ratio calculated.,from
Sjnple avg. of Weighted avg. of
nonthly prÍ.ces nonthly prices

L947
L9ß
t949
L950
1951
1952
1955
r954

90.0
90.0
90"0
90.0
90.0
90.o
90.0
90.0

xHeifer prices are Ïr¡rpothetical, being calculated. at 90 per cent of
the price of steers, whÍch l¡as obt¡iqed. fron Livestock and. Anlnal products,
Statistics, Ðominion Sureau of Statistics, Otffi

The bias sholnnr in this table Ís far nore serious. Especially for
yeexs lÍke L94B and 1952, r¡hen the price level varied nore than no:mally,

and' for 1954, when the varj.ation ín the relative proportion of steers and

heifers sold over the seasons rras extraordinar¡r, irsljng weighted averages

to calculate yearly price ratios u:ill result in consid.erable inaccuracy.

TabLe x shows only part of the weighting bias, si-nce montlrry weighted.

average prices are assuned unbiasecl. In fact, this is not often the case,

as was shown in Table IX" It is reasonable to er¡lect that the total bias

89"0
96"0
89.5
90.4
90"6
BB.5
Bg.6
9r.0

Biae alue to usiag
weighted. avg. prices

-1.0
+6,0
_"5
+.4
+.6
-l_.5
-.4
+1"0
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¡'rill be even greater, since monthi-y weighted average prices are nost likely

to be biased 1n years like L947, ]-948, ].952, and 1954"

.{pplication to actual data

So far the weightíng bias has been estimated. on the assunption that

the heifer-steer price ratio renaj:as constant over time" In practice,

however, this ratio varies seasonally. ït is, therefoxe, necessary to

g'ive an i¡dication of weíghting bias in this nore conpl-icated case" This

is not alr easy natter. îhe type of test to be enployed. d.epend.s on what

the price ratio is expected. to measure.

If it is assu.med. that, after allowing for the real d.ifference in

yield., steers and. heifers are perfect substitutes, it is useful to caLculate

the average d.iscount per hundredseight of hejfers sold.. The fact that the

heifer-steer price ratio varies over tjme is recognized. but consid.ered. as

an imperfection" -A¡ unbiased. estimate of the average heifer discount can

be obtajned by taking the weighted average of the d.aily price rati-o (assr¡ned

to be r:nbiased), usi:rg as ueights the quantities of heifers sold..

If, on the other hand, the fact that the price ratio varies over

tine is taken to indicate that steer and. hei-fer meat have quite i:rdepend.ent

d"emands and are, thereforer irrperfeet substitutes, another calculation nust

be enployed." ldhen steer and heifer meats have ind"epend.ent demands, the

quantity of each sex of aninal narketed. is raainly jrnFortant relative to

the d.enand. for each ty¡re of meat. The proportion of heifers to steers has

only an i¡direct effect on their relative prices"

ïn this case the most useful, rx:biased, average price ratio will
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result r,r¡hen a sinple average of the daily price ratios is taken. This

mea.sure is quite sin:ilar to the hog-beef price ratio; it estimates the

average level of the daily heifer-steer price ratios.

.An average of the two price ratios obtai¡.ed- by each of these method.s

nay represent the more reasonabLe measure since, i^a practice, heifer and.

steer meat are very close substitutes, although a slight ind.epend.ence of

tlemand perhaps exists. hlhatever assunrption or approach ls used, neither

witl justify using ratios calculated. fron weighted. average yearty prices.

the bias resulti.:eg from using nonthly weíghted. average prices in calculating

nonthly ratios is shotrn in Table XI. The ratios caLculateti by the two

nethod.s explaÍned. above are compared with the ratio calculated. from weighted.

average nonthly prices.

Regardless of t¡hÍch approach to the problem is taken, ratios calcu-

lated. fron weighted. average nonthly prices r,rill give biased. estimates. For

nost months, the bias, as measured. agai:cst the two stand.ard.s, is in the

sane d.irection, although the magnitud.e d.iffers apprecÍab1y"

Sigulficant is the fact that for both approaches, the error intro-

duced. by usi-ag weighted average prices to calculate ratios is most imFortant

in the fall nonths, when total cattle narketi.ngs are largest. The aegative

sign of the bias durS-ng these noaths also shows that the use of weighted.

prices ¡nakes price ratios appear excessively large, Over the rest of the

year the bias is rather sma'l l- and tbe yearly average is onl-y very slightly

biased..
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3IÀS I]flIRODTICAD BY CAICTILATIIüG HETT'ER-STEER PRICE RATIOS FROM
I/EIGHÎED A\r$RAGE MONTHLY PRICES, I'fItüNIpEc, ig]2jx

Moathl-y ratio -calculated. by t-akinE
Avg. of d.a:ily

tr'ieighted. avg. gimFle avg. price ratios Biee due to usÍne
of nonthly of daily ieighted by (l) ffi"¿Month prÍces pri-ce ratj-os heifers so1d. of (e) of (t)

(r)

Jano 8L.9
Feb" 85.4
ltlarch BB"7
Âpril 87.3
Ilay 88.6
June 89"8
July 85.8
Aug" 82.6
Sept. 81.6
Oct. 4.2
Nov. 85.6
Deco 88.6
Avg" 85"'l

(z)

82.4
85.B
BB.O
87.7
BB.9
89.6
84"2
82"4
92.4
85.7
85.B
BB.5
85.9

#Source: Daily steer and. heifer prices and sales were obtained. fronfiles of the l{arketing service, Dept. of agrÍcurture, lli:rnipeg.

ß)
8.2.4
95"6
88,2
87.6
88"9
89.8
84.1
82"4
92"7
85.1
84.9
89.9
85"B

b)

Agai¡, these results apply only to r9jr" To get an i¡dication of

the bias caused. by usi:rg neighted. avera€e yearly prices in calculating

yearly ratios, a comparison for the years ]94l-Lg5,4 l¡as nad.e. The nonthly

weighted. average prices, used. to cal-culate the yearly avera€es and ratios,

ffere assumed. unbiased.. The results Ín Table XII neasl¡re, therefore, on-1y

part of the real bias.

(r) - (a) (r) - (¡)
-.5 -'5
-"4 -u2*"7 +.1
-"4 -.5
-"5 -.3
+"2
'.4 -"3+"2 +"2
-.8 -1"1

-1"1 -"9
-o2 +"7
+"1 -L.7
'n2 -'1



TABI,E XII

SIAS TNTRODUCED BY CÆ,CÜÏ,ÆING HETFER-STEER PRTCE RATTOS FR.OM
ïIETGITTED A]TERAGE TEARTY PRICES, I^IINNIPEG, L947-I954*

ïear1y ratio calculated. bv takÍne
Avg" nonthly

Ratio of g.imFle avg" price retios
weighted. avg. of nonthly weighted by

Year yearJ.y príces price ratios heifers sold

(r)

1947 88.5
r94B g3.O
1949 88.6
1g5o gL.A
1951 92"2
L952 85"9
L953 86.6
1954 81.4

(z)

90,3
BB.6
90.2
90.8
91.8
89.'7
87.6
81.4

'tfSor¡rce: Prices and. saLes of Good steers under I'OO0 pound,s and
Good. heifers !¡ere obta'ined. fror tr ,Dom-i.nion Btrreau of Statistics, o@s54.

Ttre resul-ts ln this table do not leave any doubt that the bias

i¡.troduced. by using r'reighted. average prices is larger than can reasonably

be overLooked. i¡. a rneanirrgful analysis of price d.ifferentials. !trhichever

approach to the problen is used, the bias is large enough to conrpletely

reverse the yearly variation for some years" The extent of the weighti:rg

bias should. not be conpared to the absolute value of the price ratio, but

rather to the extent of the variation of the ratio over time. Generally

this variation does not exeeed. lo percentage poi-rets Ín axy one narket. A

bias of 4 percentage points is, therefore, highly sigrrificant. This fact

is shom' in Table XII, and- is particularJ-y ìmFortant rEhen the weigbtjrrg

(=)

89.2
g7 

"6
89"o
90"9
9]-"'l
86.g
86.g
80.6

Bias due to usÍns(r)ffi'¿
or (e) or (5)
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(r) - (e) (r) - (¡)
-2.O - "g+4.4 +5"4
-r"6 - .4
+.6 *"5
+.4 *.5
-3.8 _1,0
-1.0 - o2

+.9
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bías for two consecutive years is in opposite d.irectioas.

lo get a better measure of the di¡ection of the bi.as, a ra¡k correl-

ation between the anount of bias and the level of the ratio calculated.

fron weighted. averages w&s calculated.. Hhen the 'tsimple avera€e of ratiosrl

approach was chosen, a positive correlation of approxinately .6 t¡as foL¡nd.

Ratios fron weighted average prices tend.ed. to over-estimate at a high level

and. to und'erestivnate at a 1ow level of the price ratio" For the alternative

approachr where a ratio cal"culated by weighting by the heifer quantities

was taken as the stand.ard., no significant rank correlation was found between

bias and. Ievel of ratio.

The extent of the weighting bias s-iIt not be the sa.ue i¡. all rnarkets.

Changes in the price level and variations ia the proportion of steers and.

heifers d.iffer greatly betv¡een uarkets, and. are typicarly larger i¡. the

weste¡n narkets. It is reasonable to ex¡reet the weighting bias to behave

correspond.ingly. spot checks for the Toronto narket supported. this
Ïtypothesis; in a-ll cases the weighti:rg ezror was snaller for Toronto than

for llinnipeg.



CHAPTER ÏV

DESCRÏPTION AND ANATYSIS OF STEER-MT¡'ER PRTCE DIFFEAENTIAÍ,

Ðescriptive Study of the Steer-Heifer Prj-ce Differential

Previously the possible logicaJ. reasons for a steer-heifer priee

d.ifferential were evaluated.. 0n the basis of these fjndjjngÞ a difference

in yield was estj:nated. Ihe theory of the perfect market was then applied

to this aspect of pricÍag efficiency, takÍng yield differences j:rto

account, and- conclusions r+ere d.rar,'¡n about the steer-heifer price d.iffer-

ential. rt was shown that r.¡nd.er given, reasonable assumptions the price

differential v¡ourd. be constant over tj¡ne and. place and that, generarly

speaking, only steers and. steer carcasses ¡rould. be exported. from a surplus

to a d.eficit producing area.

In the Last sectj-on some calculation procedures lÍere êx¡mi4ed. It

was shotrn that a heifer-steer price ratio, the measure comroonly used to

ind.icate the price d.ifferentiar, is at best only a rough estinate.

Especially in critical years the bias introduced. by calculating ratios

fro¡n the weighted average príces found jn na¡ketÍ¡g statistÍ-cs is highly

sigrifieant. For this reason such a ratio cannot be erryected. to be of

nuch value i:l analytical work, where accurate measìlres are essential.

ïfowever, this ratj.o ¡lill stiI1 be usefui. in a d.escriptive study siace,

d.espite its biased results, it gives a fair approx'irnation of the real

relationship for nomal years. It has the advantage that weighted average

prj.ces are readily available a¡rd that its calculation ís less time-consr:n'ing
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than that of other, more accurate raeasures. For these reasons, the ratio

calculated. froro weighted. average prices wirl be used for d.escriptive

pulToses"

The main purpose of this section is to get an j.nd-ication of the

general behavior of the steer-heifer price d.ifferentiaf over tine end

between narkets. It will then be possible to conpare the aetual rati.os

with those that would. be expected. Ín a perfect market" The d.ifference

between the actual and the ex¡rected. r,ri1l be a cmde neasure of the j.nper-

fection existing jn the market.

Ï:r the eurrent official market reports, steers are divid.eti into tr¡o

weigtrt classes: und.er 11000 pound.s, and. 11000 por.rnd.s a.:rd. over. These two

crasses, as well as aLr heifers, are crassified. i:rto four live grades.

Since a large proportion of heifers rnarketetl weígh less than lrO0O pounds,

all comparisons jn this sectj.on are with steers uader 1rO0O pound.s. For

earrier years a comparable class of steers ûas selected. for which a

correspondJng heifer price was available.

Even within this scope a compa^Tison for aL1 for¡r grades would take

up an excessive a.mount of time arrd. space. This procedure was, therefore,

Liniteti to a few yearsc These conparisons províd.e enough i¡rforrnation to

show the s'imilårities and. d.ifferences in the steer-heÍfer price d.ifferentials

for each grade. For most of this d.escriptive study, steers and. heifers

classified. as Good. luere selected.. It is the nost imFortant class in ¡rost

markets, and. prices are read.ily available j.:r all narkets. I\¡¡the¡.nore, the

nr¡mbers falling jn this €fade are 1ikeLy to be large enough at all tjmes to

assure that average prices are representative.
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It was also necessalã¡ to select representative marketsu especially

sj¡ce the study covers a period. of time in ¡'rhich ael¡ markets were established.

and. existjrg narkets varied. i.n irnportance.

For part of the studvr the narkets chosen were Toronto, llinnipeg,

Montreal, Calga:¡r, a¡d. Edmonton. Cattle sales at these five stoc$rard.s for

every year from L935 to 1959 constituted. at least 90 per cent of sales at

all stoe$rard.s. fhe rena:in'ing 10 per cent were d.ivi-ded. between four or five

other ¡earkets" Djring the perÍod L947 to L954, these markets hand.led at

Least Bl per cent of sal-es at all stocþards each ¡rêær while the rernainiag

sales were d.ivid.ed. between five or si:c other narkets.

To reduce the anount of r,¡ork and. to sìmplify the situation for part

of the stud.y, the Toronto narket hras compareð ffiith the trrü¡nipeg marketn

with loronto representi:rg a d.eficit producing area and. I'Jinaipeg representi-ng

the ¡restelt Canad.ian sur¡rlus producing area.

Description of yearly price ratios

To show the behavior of the steer-heifer price d.ifferential over

tine a:rd. at d.ifferent public markets, yearly price ratios at the five

serected. -Livestock narkets were calculated. for the year.s L927 to L955" The

resulting ratios j:a Tab1e XIII on page 71, calcuJ-ated. fron yearly weighted.

average prices, are far from accurate, but are useful j¡ ind.icating the

general novement of the price ratios. iviore accurate yearly price ratios,

ca.lculated. from nonthly prices, a.re shown for the loronto and. l{irnipeg

narkets in Figure 1 on page 71.



TABTE XIÏI

YEARIY EEIFER-SîEER PRICE RATTOS AT FIVE PIJSLIC 1qATKEII'S, I927-L955*

Year

Lg27
t92B
1929 ,
t%g
L93I
1972
]^;973
t974
t935
L956
1917
L978
1979
1940
L94L
t942
t947
1944
L945
t946
t947
1948
].;949
1950
t95t
]952
t953
r954
L955

Toronto

100
99

100
96

100
97
98
9B
96
99
96
97

100
100

99
9B
9B
98
97
98
97

100
98
9B
98
98
9B
89
90

llinnipeg

91
93
9z
85
9T
B9
e7
83
81
84
77
BB

90
91
91
92
90
90
EB
88
BB

95
89
91
92
eÁ

87
81
B6

Montreal

94
B9

9L
92
88
79
82
74
75
87
76
82
86
e4
<JO

90
9t
õõ
B5
B9
91
97
93
94
96
B7
84
BO

B5

Calgary

7I

87
92
92
9z
99
RO

84
79
76
7B
76
B6
EB

9B
94
95
97
9t
B9
91
B9
94
92
97
95
94
9r
87
88

Edmonton

76
90
89
83
97
öö
84
85
B1
83
73
84
95
95
94
94
92
90
B9
B9
BB

92
88
90
94
9L
90
B5
86

Good heifers and Good. steers under 11000 pounds, as reported j-a l,ivestock
xPrice ratios are carculated. fron weighted. avera€p yearly pri.ces for

IgRrtio" foy I93Q are not frrlly conparable, si:rce the yearly prices
for this year l{ere calculated from prices for the last njrae nonths of the
year on1y.

Dominion Bureau of StatÍstics, Ottaita, VoJ.s.
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Granted. the j¡accuracies that are due to the use of weighted. average

prices, Table XIII reveaLs much j¡terestjrg inforration. tntil 1954, the

price ratio Ín Toronto never va¡ied. by nore than for.¡r percentage points.

Ty¡rically, heifers were so1d. at a d.iscount of approximately trco per ceat.

This behavior of the price ratio is in general agreenent with that expected

to prevall i:n a perfect narket, aceordilg to the findings a¡d. conclusions

of the precetling chapter of this study. b 1954, however, a severe,

unpreced.ented. drop in the relative price of heifers occuned. j¡r the loronto

narket a¡d coriti¡ued. throughoat L955. [his occur¡ence is r.mique j¡ the

hÍstorry of the Torouto price d.ifferentlal arrd. is contrary to all expecta-

tions.

In I'[ontreal and. in the three r.¡este]îrx markets the situation is much

dlfferent. I¡l the price ratios for all four markets, extreme variations,

sonewhat cyclical i¡ character, have occurred. over the entíre t5me period.

The d.irection of this varÍation in the price ratio is generally the sarne

for all markets, although the extent d.íffers consid.erably between markets.

The price ratio rtras high between the years LgzT and. Lg1r. rt then declj¡ed

rapidry, reacbiag a lor'¡ poiat tu 1935 to L9j7. By f939 it had risen to 90,

and. it renained steady at about that revel durÍ:re the war and post-war

years until 1951. It has sj¡c.ce dropped. alrnost to the level prevaililg

durj-ng the d.epression and shows sone tend.ency to recover agai.:a jn rg|¡j.

3. graph:ic suruûâaTr of these cheages is supptied, by Figure 1, where

the Toronto anti l¡finnfpsg price ratíos are compared.. n]re other westerrr

markets and the }Iontreal narket were omitted, since they all followed. a

pattern generally sirnifaz' to that of the Winnipeg ratio.
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Figure I illustrates the history of the príce ratio as given i-a

Tab1e IIII and. the subsequent two paragraphs" t\part fron the constancy of

the Toronto price ratio until lg54¡ a verïr eradua]. debrease in the ratio

can be observed.. lhis trend. is far less noticeable in the Winnipeg series,

whÍch shoss the presence of a cyclical va¡iatÍon in the price ratio that

wouJ.d. have been even more distj¡¡ct if wartj¡e price regulations had, not

distorted. the free market relationships"

theoretically, the heifepsteer ratios shoulci be the same i¡ all
narkets. This relationship d.oes not holti tnre in practice. The Toronto

ratio is at all tines above that of any other narket. The westem, narkets

generally follow the patterrr shonn by l,IÍanipeg, while the l,Iontreal ratio

tend.s to varXr even more widely.

The situation is generally the same for other grades of cattle, as

is shonn i¡r Table XIV. Ratios for Choice cattle are onítted.. For severaL

narkets these ratios could not be calculated. or were not strictly conpar-

able, si¡rce for some months few or no Choice steers or hei-fers !Íere offered.

for sale.

Table xry shorrs clearly that the situation shorue in Figure L is not

restri-cted to Good cattle, but appries to all grad.es. The price ratios

for Medir:n and Connon cattle display the same relationships as those of

Good. cattle n¡ithin and betrrreen narkets, although there are some snall

differences i-n the d.egree of varíation. irrhen aLl three classes in loronto

are compared., it is seen that 1954 brought a significant change j¡ al1

price ratios. The answer to the abrupt, unpreced.ented faII jn the Toronto

price ratio should., therefore, not be sought j¡r one grade of heifers or



75

cattle, but rather i¡r all grad.es.

TABI,E XIV

YEARTY EEIFER-SîEER PRICË RÀrrOS FoR G00D, IrtEDIUltt, AI\TD C0I4M0N CATTLE
AT FIrrE pïr3IIC lUARruTS, Lg47-Lg5r#.

ïear Tor. I,ipg. Mon. Ca1.

1947 97
1948 100
L9+9 98
1950 98
L95t 98
1952 98
1953 98
];954 89
L955 90

BB 91 89 BB 99 88 g0 89 e7 98 g0 92 91 go
97 97 94 92 99 94 87 98 85 98 97 81 94 87
89 9t 92 88 98 90 90 9t 87 98 9J 84 97 89
91 94 97 90 i.01 9t 92 100 93 10o 93 87 101 94
92 96 95 94 98 91 90 94 92 gB 91 89 94 9386 87 94 91 97 86 89 92 Bg 100 89 89 95 9687 84 91 90 97 84 84 89 BB 98 85 81 88 928L Bo 87 85 go 78 78 85 V 92 82 77 84 82
B6 85 88 86 g0 87 82 88 4 94 e4 BO 85 87

Me_d,il¡.n Common _
Ed.u.. Tor. -l{pg. I,fon. Ca^[. Ed&. Tor. Wpg. l[on. Ca]-. Edm.

Statistics, Domjaion Bureau of Statistiesu Ottawa, Vo1s. l..947-1916.

x0alculated. fro¡r prices reported. i:c

The d.ata in this table also indicate that the price ratios of the

d.ifferent grad.es j-n each narket very seldon get out of li¡e relatíve to one

another" lhis fact suggests that these grades of cattle are close substÍhrtes

for one anotherr and that analysis or arguments enphasízirrg significant

ind.epend.ence of cone¡uroer d.e¡oand. for d.ifferent grades or sexes of cattle are

questionable.

Si¡ce the price ratios for the different grad^es at each narket are of

approximateJ-y equal uagnitud.er and sj.nce they vary together ard even rougbl.y

to the sane extent, it is quite justified to select one grade to represent

all grades for the purpose of further analysis. ttrlren, therefore, i¡r the

following pagps other aspects of the price ratio for Good. cattle are discussed.,
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it is assumed. that similar resufts l¡-iII hold. for all other grad.es of cattle,

although the degree of closeness of a relatíonship nay cliffer somewhat with

grad.es.

Ðescription of seasonal heifer-steer príce ratios

The heifer-steer price ratio varies seasonally, as r're}l as from

year to year. lrtonthty ratios i¡dicate the seasonal behavior of the priee

d.ifferential. Obviously, monthly and yearly price ratios are closely

related.. .ê. consideration of the nonthly ratÍos llirl, therefore, help to

clarify the behavior of the yearly price ratios.

In order to brÍag out the rel-atíonship betvreen the absolute level

of the yearly ratio and the monthly ratios for the sane year, for periods

of high and low yearly price ratios at the Toronto ancl l{Ínnipeg narkets,

monthly ratios were ca^Lculated., and are shown graphically i¡ Figure 2 on

page 77. For both time period.s the sorid. lines i¡d.icate the average

monthly price ratj-os for the years t9Z7 to 1929¡ and 1950 to 1951, when

the year3-y price ratio was hÍgh" Years l¡ith a low price ratio (lW¡ to

L957 and :1954 to f955) are shown in broken U:res"

I{hea attention is concentrated. on section A of Figure 2, it wil1 be

seen that for years of high price ratios, the nonthly ratios at both

:narkets fluctuated. relatively f-ittle, although thore was sone tend.ency for

the Winnipeg ratio to var¡r seasonally. Uhen the yearly ratio was low, the

situation d.id. not change appreciably Ín Toronto. The varÍation i¡r the

level of the Toronto yearly ratio was not significant, after aLlorrrance was

nad.e for weighting bias. For both time period.s ïoronto nonthly ratios d.id.
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not varf,r by nore tha¡r two pereentage poi:rts.

In lli:rnipeg the situatj-on was rsuch different. The high and. the 1ow

average yearly ratios d.ifferetL by approximately ten percentage points. The

average nonthly priee ratios for these two period.s d.iffered. considerably;

although some seasonal variation in the average nonthly price ratios cou1d.

be obse:¡¡ed. i-n the L927 to 1929 period, tt r,¡as relatively fnsignificant
conpared to the seasonal variation for the years L955 to Ig77. Tet i¡r both

period.s the nonthly ratios follol¡ed. a somelshat sirnilar pattern. A ¡¡ore

i¡rtensive study'revealed that a variatj.on jn the nonthly price ratios,
generalry eorresponding to that shor¡n for the years L975 to 1957r was

typical of alL r+estern narkets dwing nost of the períod. stud.ied., an¿ more

recently aLso for the Toronto narket, although consid.erable variation
between narkets and over years was observed." This nonthly pattern can,

therefore, be consid.ered. as a typieal, avesa€e seasonal varlatÍon j:r the

price ratio. The novenent is very siroilar to the seasonal variation in
the price of beef cattLe. The ratio ís nor"nally highest in early sunmer

and. lowest 5-n Septenber and. October.

firrniag to more recent years, in section B a sonewhat simÍrar
situati-on can be obsen¡ed.. For the years 195o to L95rt when the price

ratio was at a h:igh level, the average nonthry ratios for both markets

did. not show a d'isti¡ct geasonal pattem. It can be noted. that for these

years the gap between the ratios in the two narkets had. r,sid.ened. slightly
conpared' to the period. 1927 to Lgzg. A more signifS-cant change occurred.

i¡r the Toronto market dr:riag the low price ratío years of 1954 to L955¡

when the average nonthly price rati-os showed. a disti:rct, seasonal variation
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at a leve1 lrithout precedent in this market. The pattern was very similar

to that of the ïlín:aipeg price ratj-o for the same period. previous to ]9|,4

the Toronto monthly price ratios for years of high and. Iow yearly ratios

dÍd. not vary significantly and. d.id. not foIlow a crear, seasonar pattern.

The approach used. in Figr:re 2 provid.es some jnfo:mation about the

seasonal variation of the price ratio for years when the level of this

ratio was relatively constant at high or lol¡ levels. This nethod., however,

is not satisfactory for yeaxs in irhich the level of the ratio is falling
or rising, since these movenents distort the seasonar variatíon. To

derive a nore acer¡rate seasonal pattenr of the price ratio in both the

prerlar and. postwar period.s in the Winnipeg narket, the nonthly ratj-os were

expressed. as percentages of the noving avera€e and, a seasonal i^ndex nas

calculated. therefron. This procedr.ue corrects for trend. and. for eyclical

variation i¡ the price ratío. The data are sholrn j¡r the Append.Íx, Table XV,

and the results are presented. graphically in Figure 5, on page g0.

For both time períods a pronounced. seasonal variation is notÍceable.

ï:s the preïrar period. the price ratio was high and. relatívely stable for

the fírst three rnouths of the year. rt d.ecliaed. to a low poínt i_o August

and. recovered. to its winter level by Novenber. The seasonaL movemeat was

sj-nilar i:n the postwar period., but a substantial shift to the right had

occuffed.. The lowest price ratio normally occurred ia August durjng the

prenar period" After the war 0ctober was the month with the lowest price

ratio.

A study of the seasonaL pattern for ind.ividual years showed a lack

of unifotmity i^a the seasonaL movements for the d.ifferent years included. i¡
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this analysis. Even after corrections r+ere nade for cyclical veriations,

the seasonal vari-atiou d.iffered j¡r extent with changi.ng 1evels of the price

ratio' For the years 1928 to 1930 and 1949 to L95Lt the d.:ifference betrn¡een

the highest and. the ronest varue of the nonthly price ratios each year

ranged between 5 a¡d 11 percentage poi:ats. trfhen the 1evel of the price

ratio moved. dorør, the range ¡,¡as from 15 to 2I percentage points fu the 1932

to 1957 poriod and fron 12 to 1T j-n the L95Z to 1955 period. fhese results
are in accord.ance with the relationships obsen¡ed. in Figure Z; tine seasonaL

variatioa is nost pronounced. in years when the level of the price ratio is
decli^niag or is at a low point.

Suiuuary of d.escriptive stud.y

In the theoietical discussion it was conclud.ed. that, i¡r the perfect

rnarketr the price ratio would. be constant over time and. at the same 1evel

in a1I narkets" lhis secti-on of the stud.y has shown that such behavior of
the price ratio was actually true only in the preruar Toronto narket. 1,x

all other markets and. in the postwar Toronto narket as r,rell, the yearly an¿

monthly ratios were found. to va:ry consid.erabry. The yearly ratios folrowed.

a soroewhat cyclical patterrr, sinirar to that shown by the price of beef.

Seasonal variation was found. to exist, the extent d.epend.ing on the Level of
the price ratÍo. It was most pronouced. in years of lon price ratios i¡,
aLl markets- The price ratio was ty¡ricarly high in spri.:rg and. low i-n farr.
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.Analytic Study of Steer-IIeifer Price Differentie_L

The d.escription of the steer-heifer priee d.ifferentiar in the

previous section showed. the d.isparity between the actual and. the expected

situation, Accordi¡g to the theory of the perfect narket the price ratio

should. be consta:rt over ti¡re and. at the same leve] in a.ll merkets. The

assunptions oll r¡¡hich these conclusions were based are quÍte reasonable.

I:r the first place it ¡'¡as assuned. that consumers of neat d.o not d.iffer-

entiate between steer and heifer meat of the same gtrade with respect to

quality, as judged by then. rhis is generally accepted as fact by those

faniliar with retair neat selling practices. The other assr:nption, that

the average difference i-n quantity of neat obtained per hundred.neight

fron steers and- heifers of the sa:ne quality (wbieh is the onJ.y log:ica1

basÍs for the differential) wirr not va:¡y signifÍcantry over time or

between narkets, is equally reasonabLe" Since the actual price ratio does

not conform with the expected. price ratio, some imperfection nust exÍst j-n

the narket.

If it is d.esirable that this imperfectlon be removed from the narket,

it will be necessarT¡ first to ana].:yze the natr¡re of the variatÍon of the

price ratio over tine and. between na¡kets. Furthermore, it is necessarry

to laoow at what stage in the narketing process the Írnperfection ariseso

Packers may be bla¡ned for imperfeeti-ons in ureat narketiag that are eaused

by retailers and passed. on by them in the forro of prices offered to packers

for beef carcasses and. whoresale neat cuts. rt is tnre that packers

nomally dete:mine the price d.ifferential for heifers sold. at stoclqrards,



but their d.ecisions on the size of this differentía1 nay be the reeult of

Smperfections at the retail, rather tha¡r at the packing 1eve1. Only when

this j¡fo::mation j-s available is it possible to d.evise or suggest changes

i¡r the existíag narketing situation to conbat this type of prj_eíag inper-

fection"

rn the preceding section it was i:rdicated that withí¡ the year a

definite seasonaL variatj-on occurs. Figr:re l, d.epictiag the yearly price

ratio for lrtrinnipeg over the last thirty years, also suggests the presence

of a cyclical- variation i¡ the price ratio. First, then, it is necessar¡r

to find the natr¡re of this variation of the prÍce ratio over tj-me and. to

look for factors that reasonably expraia this variation.

ï:r a sense it is d:ifficurt to find. a logical explanation for the

existeace of the varying price ratios si-nce, accordi:rg to the tl.ro assr:mp-

tions, based. on readily observable faets, such a variation i.s contrary to

reasoa. 0n1y very recently an attenpt was nad.e to explain the seasonaL

variation of the steer-heifer price d.ifferentiaL irr an article enti6.ed.

"ll$r the Difference?".1 rn the analysis the price d.ifferential for
anÍnals classified. as Good. at the Toronto, calgary, and. chicago narkets

l¡as coüpared' with the ratio of hej-fers to steers nerketed.. lhe charts

showed a rather closo positive corretation of the two variables. The

tli-fferentiar was lor¡ i¡r early surnuer, when the proporti-on of heifers to

steers was low, and. gradually rose in faLl and. winter lrith an increase in
the heife:r-steer quantity ratio. The use of the heifer-steer quarrtity

81

't
-l{eat Packers Council of Canada, .4. Letter on Canad.ian livestock

Products, loronto, IIay-June, 119]56.
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ratio as the erçlanatory variable inplies a significant ind.epend.ence of

d.enand. for steer and. heifer beef. This assurnption ís at variance with

the argr.rments advanced. j-n the present study, accord.ing to r,rhieh heifer

and steer beef are ver.y close-substib¡tes,

The h:igh co-varÍation loses significance r,¡hen procedure is exa.ni.1¡ed..

The use of the absolute d.ifferential can hard.ly be d.efend.ed. except, perhaps,

¡then a very short tine períod. is used.. Here, the nonthly d.ifferential l¡as

averaged from monthly d.ifferentials for the yeaxs 1951 to Lg|¿- " D.rring

this period. the price of cattle d.ropped. by nearly 50 per cent, making

absorute d.ifferentials of dubious value. h calculating the average

d'ifferentiaLs and quantity ratios, the i¡fluence of cyclical variations

and. trend on the seasonal variation of both factors was apparently also

ignored. ¡4o3s imFortant than these shortcon:ings is the fact that the

heifer-steer quantity ratio fails to explai:l variation of the price ratio
over the years" For the years l94T to 1955¡ these ti,¡o variables d.isplayed

a rather close d.j¡ect relationship, while for the seasonals during that

time period., the relationship r'ras i:rverse. These nutually contrad.ictory

relationships rnske the heifer-steer quantity ratio of fimited. ex¡rlanatorXr

value.

Snalysis of yearly heifer-steer price ratios

Far better resuLts were obtai:red. when total slaughtering Ì¡as

correlated with the price ratio. In ord.er to show the yearly or cyclÍca.l

variation, a novi:lg average of the nonthly price ratio and. of totaL

inspected slaughteríng was calcul-ated for the years L94B to rg55. This
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procedure elim.i¡ates the nornal- seasonal variation fron the d.ata. The

results for the hlSnnipeg narket are shor,r¡n i-n Figure 4r on pa6e 86.

The co:relation coefficient for all years was relatively lorq at -.662,
but was significant at the one per cent level. Ehis rather 1ow correlation

rqas due to the laclc of a definite relationship i¡ 1948 and. Ig4g. lfhen

these two years were o¡ritted., a highly significant correlatÍon of -"g!z
¡vas obtsined..

The logic of using iospected. slaughteriag as an erplanatory variable

is cLear" ït is a good. measure of the suppry of beef. Figure 4 shows that

the supply of beef arrd the heifer-steer price ratio are inversely related..

These resuLts affirn statements by people faniliar with the neat trad.e that

the retail trade tends f,s fligs¡iminate agai-nst heifers when narksf,ings are

large. Naturarly, in this analysis, the d.enand. for beef is assuned con-

stant, which is not noruarly the ease when more than a fel* years ere

consíd.ered" Ìtrhen d.emand shifts only gradually, as it mdoubtedry did.

durlng the period 1950 to L955, i:rspected sta.ughter wilr stilr be a good.

approximation of the effect of changes in supply on the price ratio. uhen

a longer tine period. is consid.ered., allowance mill have to be nad.e for
shifts in d.enand.

This factor also er¡rlains the relative lack of relationship for the

years 1948 and 1949" These two years a¡e abnornal, no natter what aspect

of beef cattle marketing is stud.ied., due to wartiue price control regula_

tions and. wartime increases Í:r purchasing power, which only beca.ue effective

when regulatíons were resci¡d.ed. jn 1947. For these reasons a beef price,

d.eflated so that it reflects supply relative to denand. for beef, might give
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more accurate resìrIts, especially when longer peri-od.s are und.er consider-

ation. However, this procedu¡e has its shortcomings as weII. High

correlation would be expected when a price ratio is conpared with the

price level of beef, which iavariably contaj:rs or is closely rel-ated. to

the prices fron which the ratio is calculated. rrÀLl Heifers l{arketed in

ldi:rnipegrr, il411 Heifers Marketed. j:¡ Canadarr, and. "Îotal Con¡rercial

tr{arketings i.n Canada'r were used as possible explanatory variables, but

none approached. the explanatory value of [ïnspectetl Slaughteri-ng i.:r

Llanitobatr.

This neasure proved to be equally successful i.:c analyzing the

Toronto price ratio, for which the same procedure was employed. The results

are shoi,nr i-n Figure 5¡ on page 88. The correlation coefficient was -"911,

and. proved. to be highly significant at the one per cent Ievel. The co-

variation of price ratio and. Ontario slaughter is as cfose as in Figure 4,

where the situation i¡ lvlanitoba is depicted. Iigure 5 also provid.es a

possÍble e:qplanation for the unpreced.ented faLl fu the loronto price ratio

durÍng 1954" fihe j¡crease jn Ontario slaughter since 1951 has been

phenonenal and. at the close of L955 the rate of increase had not changed.

appreciably" This increased supply nay have forced. the Toronto price ratio

into line with the ratio i¡ other Canadian public narkets"

Analysis of seasonal heifer-steer price ratios

The relationship between supply and the priee ratio is also exhi-

bited. i¡ the seasonal variation. The nonthly ratio and slaughterjng were

expressed. as percentages of theÍr noving averages in ord.er to remove trend.
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and. cyclical variation. The results are sho¡'¡n ia Fígure 6, on pege 90"

lhe two variables agai-n sho¡,¡ a high d.egree of corelatj-on. lhe

coefficient was very significant at -,92!" The relationship is agaia

inverse; when iaspected sLaughter is 1ow, i¡ the first part of the year,

the price ratio is high; when slaughter is high, i:n the faII, the price

ratÍo is Iow.

Interçretation of find.Íngs

?reviously the high inter-relationship between various Canadian

narkets was d.emonstrated.. The yearly price ratios were found. to va:ry in

all westesi narkets j:r the same d.irection and. approxinately to the sa¡ne

d.egree. Inspected. slaughter is al.so hlo¡¡n to vary sinilarly in aLl

Canad.ian public markets. It can, therefore, be taken safely that sub-

stantially the same relationship between the prÍce ratÍo and inspeeted

slaughter nill prevail at al.l public narkets in the postwar period.. Sj¡rce

inspected. plants process a very high proportion of alr cattle sold. for

slaughter, inspected. slaughter can reasonably represent the supply of
,2meal.

Figure 6, then, illustrates the inverse relation between the supply

of beef ar¡d. the heifer-steer price ratio. The procedure ad.opted. in car-

culating the seasonnls has removed. the trend. present j-n both series and.

has thus allowed. for shifts j¡r d.emand.. This aÆ-Lysis seems to srpport the

2M. Rachlis, trThe Stnrctr.¡re antL O¡leratÍon of the Canad.ian livestock
Marketing systemrrr canadia¡r JoJrrnal of Aericultural Econo¡oics, Tor. r,
No" I, 1952, p. {8.
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argunent frequently put forward. by the packers that retailers tend. to

discriminate agaínst heifers r,¡hen beef is in good. supply. lhis tend.ency

night be expLained. by the aversion on the part of retailers to adjustnents

in their sellìng prices with each change in their buyjne price. Retailers

nomally selling steer beef may react to a rise jn the wholesal.e price by

switching to heifer beef, since this nay assure then the same nargi:l of

profits without requÍrjrrg a change j¡ their selling price. This action

rvould. have a tend.ency to d.ecrease the d.ena:rd. for steer beef and. j.:rcrease

that for heífer beef, and thus narror{ the d.ifferential. Eventually,

retailers night have to raise their selling prices, but even then, fewer

and. sma-Ller price changes are necessary when heifers are bought, until the

d.ifferential is just large enough to al-Iow for the real d.iffeïence j:r retaiL

eut-out.

ïf this line of reasoni:rg is correct, thÍs action of retailers

supplies a nethod. to estj-nate the differentiar that is justified in a

perfect narket" The steer-heifer price d.ifferential will be closest to

being just large enough to a].low for a difference i.:r yield. in years when

the supply of neat relative to the denand is snallest. Judging by the

Toronto price ratj-o, thís differentiar appeared to be not nore than 2 per

cent before the war, and perhaps 3 per cent in the postwar yearso Ïtr

!ÍÍ-nnipeg the prer',rar ninímum d.ifferential r+as 2"j per cent, but jn the post-

lrar peri-od.r the sruallest price differentiaL, B per cent, d.iffered. too nnrch

from the Toroato nüininLia differential- of 7 pey eent to be a reasonable

estínate of the justified price differential.

,An attenpt i,¡as nade to find. enpirical evídence in support of the
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argu¡nent that retaiLers tend. to d.iseriminate agaj:rst heifers when the

supply of beef is abund.ant, The weekry average live prices for choice

steers u¡rder 11000 poi.md.s and. heifers at lfinnipeg were converted ínto

prices per hundred.weight of carcass by multíplyi¡e then by the reciprocal

of their respective dressing percentages. The values of the d.ressi'g

percenta.ge were obtsined. fro¡n lable Irr, on page 20. The average yield.

of 57.21 for the 31577 steers grading a and a yield. of 56.16 for the 568

heifers grad.ing À were used.. The resuJ-ting pri-ces Trere used. to calculate

packersr buyj¡tg price differentiaLs in terrns of hundred.r^reight of carcass.

The packersr selling prices rrere obtained. fron weekly price lÍsts for the

same periodr and. from them the paeÌ<ersr selli¡rg price differential between

ne¿ (¿) steer and. heifer carcasses lrere cølculated..J fhe t¡ro differentials

thus d.erived are sho¡rn in Figure 7, on pa€e 95.

[he significance of the packers t br:yj¡g price d.ifferential is now

clear. Since allowanee is nade for the difference in yieLd. between steers

and heÍfers' this price d:ifferential should be equal to the selling price

d.ifferentialr which jrr tuJrn should. only be large enough to a1low for the

d.ifference i.:r retail cut-out. If retailers tend. f,e flisssiminate against

heifer meat when steer meat of equal quality is ín large supply, this would.

be reflected. j-:a the packersr selri.:rg price d.ifferentiar. Figure T aetuatry

shows that there i.s some movenent in the packersr selling priee differen-

tial, but no general pattern is apparent" The miaj-rum d.ifferentiat of $.50

only for the period. sho¡rn Ín Figure 7. ftrot checks índ.icated. that prices
quoted. by two other packers were general.ly the same"

SBrck issues of price lists were ava:llable for only one pacrcer, and
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per hundredweight was probably enougir to allow for the reaL d.ifference i¡

retail cut-out betneen steers and. heifers grading A. any d.ifferentiar

above tilis value wou1d, therefore, constitute ¿¡f irnFerfection.

Larger values of the d.ifferential j"a more recent years nay be

related to changes in retai-l neat narketi:rg organizatÍon. Sínce the ¡uar

the nt¡nber of neat retailers has d.ecreased considerably, whiLe the average

size of the renainiag retail establishnents has increased.. The increasing

doninance of chaín stores i¡ the retail neat busi¡ess maðr have created.

cond.itions of nonopolistic conpetition, particularly ¡uhen centyal.,irzed.

purchasiag is practised.. To jncrease efficiency in their buyj.:rg and.

processing operations, a unifom product, readily available i:e the clesj¡ed

quantities, is of consid.erable advantage. These consid.erations nay lead.

the¡l to buy steer carcasses even when the d.ifferential is occasionally so

large that heifer carcasses would. be ¡mrch nore profitable. In j¡rterviews

and. letters in lrhich this natter lras ùiscussed., several cases i^¡ere cited.

of large neat retailers that had reeently switched. to the saLe of steer

neat onlyr while previously, both steer and. heifer meat was sold.. In this

respect it is significant that the Rrchasing Office of Defence Production,

perhaps one of the larger br.ryers of beef in Ca¡rad.a, revised. beef specifica-

tions i-u July, 1957, so that sixce that time nilitarly contracts have

specified. steer beef on1y.4 Such action ¡uiIl und.oubted.ly have a reactj.on

on the packersf selling price d.ifferential, especially if several large

beef retailers subscribe to tbis policy. Further iavestigations may show

4R, K. Bennett,
of Agriculture, Ottawa,

Chief, T,ivestoek I'larketìng, Ilarketing Service, Dept.
i¡ a letter to the author, Septenber, 119|,6"
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that the low price ratio j¡ the western markets, relative to that pre-

vailing 1n Toronto, is also partly due to the practice on the part of

large-scale meat retailers of br:ying steer carcesses onfy. These practices

result in d.ifferent d.emands for steer and. heifer carcasses aad., therefore,

will tend. to result in price d.ifferentials larger than ¡,¡arranted. by the

d.ifference i¡ neat yieId.s. Howeveru Bore research need.s to be d.one before

any definite conclusions can be reached.; virtually no j¡.fornation eon-

cerning this aspect of llvestock narketÍng is ava;ilable.

Granted. that ther" is ìmFerfection at the retail leve1 in the

perfect narket, the packerst buyiag price differential per hr.iadredweight

of careass should. stirr be equal to his selling price differential.

Figure 7 shows that this is not the case" rn lgFlj the d,iscrepancy l¡as

seld.on belovr $1.00 per hwrdredweight of carcass and. for several months

was higher than Í$4.00.

It nay be argued that the prices contained i¡ the weekly price

l-ists a¡e aot the actual selling prices, but are nerely used. as a basis

for bargai¡i:lg" The price lists, however, contain an order forn r,rith

columns for quantity, product, and. price, so that arrybody wiuing to brry

can send. i¡ his order based. on informatíon contaj:red. i¡t the prÍce lists.
Ehere is evid.ently no roon for bargaining by mqiL order. Untit evj.d.ence

to the contra:¡r is produced, it is reasonable to assrltre that the prices

quoted are rough approximations of the actual selring prÍces. This con-

clusion is supported by the fact that dr¡ri-og the period. eovered i-n this

analysisr the average wholesale priees for Comnercial qual-ity steer and.

Utility grad.e colù ca.Tcasses j-n ïIinnipeg as reported in publieations of
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This analysis shows a steer-heifer price d.ifferential that is mrch

larger than necessa:ry to a-lloi,¡ for the d.ifferences in yíeld. and. retail

cut-out, wh:ich v¡ere the only theoretically justifiable reasons for a

differential for fom. Differences in yield and. retail cut-out are also

the reasons i.:evariably used. by packers to justify existiag price d.íffer-

entials, although their claims are never substantiated. with accr¡rate a¡rd.

neaningful enpÍricaI evidence.

The part of the d.ifferential that is not accounted. for could.

possÍbly be ex¡rlained. by factors that have been overlooked. in this analysis.

Bowever, slnce withjn the scope of this analysisn based on reasonable

assumptions, it has to be explained. by differences i:r for-n, this suggesti.on

appears very unlikely. ff packers operated. u¡d.er conditions of perfect or

nearly perfect conpetition, part of the d.ifferentia^l courd. possibly be

attributed. to inefficient operation of the corpetitive narket, although

this ¡'¡ould. fail to explain nany aspects of the steer-heifer price differ-
ential clarified previously. A more plausible hypothesis can be based. on

the assunption that the livestock processing J-ndustry operates r:nd.er

cond.itions of olígopsony l¡ith a conpetitíve frÍnge. particularly the

weste¡rr canadian narkets are typified. by the presence of relatively few,

large-scale, cattle processors who d.oninate the market, On theoretical

ground.s these departures from conpetitive conditions provid.e an opportunity

for processors to profit by a policy of price d.iscrjrn.ination.5

2Fo" . d.iscussi.on of this rnatter see ttlilarketing Canad.ian ï,ivestockr'r
Canadiarr Jou::nal of Asicultural Econonics, VoI. I, No. I, 1gl:Z¡ þp. 47â7.
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Tll:is suggestion makes the high correLation between the supply of

neat and. the price clifferential nore i:rtelligible. The poricy of a few

beef buyers to d.epress the price of one cLass of cattle with respect to

other classes i¡a excess of the real ùiffexence i¡ va^Lue beti'¡een the classes

of cattle wouId. be Least effective when the supply of cattle is lon relative

to the d.emand. In this situation even a snall n¡mber of snall-scale pro-

cessorÊr would. be able, by their bid.s for cattle, to acquire so large a

proportion of the supply that the oligopsonists woul-d. not be able to buy

a sufficÍent nr¡mber of cattle to keep their plants runnÍ-ng at roasonable

costs and to supply sufficient neat to the portion of the retaiL trad.e

r¡h:lch they norrnal.ly senre.

i"lhen the supply of cattle is 1arge, the influence of suall-scaLe

processors on the price of cattle or on a given class of cattle v,rould. be

Less significant. Their influence is at all times dete¡mined. by their

total processing capacity relative to the supply of cattle. A large supply

would. enable a few large-scale packers, nithin lirnif,s, to state the price

at wh:ich they are willing to buy, even after the d.enand. of the snaLl-scale

processors is satisfied.. fhis policy could. arso be applied. to other

classes of cattle and. even to grades of cattle, 3y neans of it oLigopson-

ists couLd. hedge agajnst adverse price ehanges and. i¡lsure a nore consistent,

positive nar$in of profit.

This explanation is, of course, highly tentative; it has been sug-

gested. since it fits tb.e facts better than arry other extrrlanation advanced.

It provid.es a possible explanation for the high correlation between the

suppLy of cattle and the steer-heifer price d.ifferentiar, as wel-l as

for the difference in the levels of the price ratio that existed. beti¡een
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$estern Canad.ian narkets and. the Toronto rnarket. In lleste:m Canad.a a very

large proportion of the supply of eattre is soId. to a few large-scale

packers. The fact that 'r{estern Canad.a j-s also a surplus producing area

assures that the infLuence of small processors on the cattle price is

sma]I at all ti-m.es" Statistics of the beef processi.:rg i:edustry a]-so reveal

that the number of snall-scale beef processors relative to total proeessing

capacity was largest i:r the Toronto narlçet.6 Tti" situation ma¡r have

accounted. for the difference l¡ the leve1 of the price ratio between the

liestern ancl the Toronto markets.

Few people fsmilia^r with the neat trad.e will d.oubt that processors

are i¡r a strong bargaining positiono Iil prenar yea.rs their situation nay

have been even more powerful. I:r both their br;yj¡lg and selling operati.ons

they were typicalty d.ealing with nany snall operators. If the situation

on the buying sid.e has not changed. greatly, this ca¡not be said. of the

selling sid.e. Postwar neat retail organization is vastly d.ifferent fron

that prevailing before the war. Retail meat buying has been concentrated.

into the hands of country-wide chaj:r stores, with central purchasiag

offices. Sales to large institutions a¡d. government purchasiag have also

increased. The packers are gradually losing their strong selling position

the ¡nore neat retaili:rg is conducted. by fewer, larger organizations.

It is hardly necessatTr to point out that these i.:eterpretations can

only be substantiated. when an intensive study of narket and retail condi-

tions is roade. Such treatnent is outsid.e the scope of this study.

o^--S1auEhterjng and. Meat PackirE Industrj-es, Doninion Bureau of
Statistics, Ottawa, Vols" 1976-1954.



The effect of this reorganization of the neat retail trad.e on the

steer-heifer careass price d.ifferential also needs to be i-nvestigated..

Sorne possible effects were brought out previously i¡n this chapter.

100



CEÀ?TER V

SU,IVI'TY A}TD CONCLUSIONS

E"ffect of ExcessÍve Price Differential and. Suggested. Solutions

A study of the steer-heifer price differential wilL not be conplete

unLess mention is nade of the effect of an exeessive differential on

resource allocationn Irr a free econonúr the prices of comnod.ities se]nre

as regulators of economic activity; the relationships between prices

should express the relative value of the comod.ities to the consu.uers. If

prices are kept out of lj-ne with respect to one another, inefficient

resource use nay result.

ï¡a the beef industry this type of j¡refficiency is very irnportant.

llhen cattle are sold. on the basis ef ssf'im¡ted. carcass weight and. grade,

priees are no:mally based. oa average results" This procedure d.iscrj:ninates

against producers of high quality and. high yield.ing cattle and. favors

producers offering cattle of 1ow quality and. yie1d. for saIe" The fi¡nction

of pri-ce, as regulator of production, by detennini'rg the relative profit-

ability of high a¡d, low quality production, is, therefore, d.:istorted..

$injfsÌ'effects can be expected. when the steer-heifer price d.iffer-

ential becomes larger than necessary to allow for real differences jn the

quantity of neat obtaj¡ed. fron them. The produetion of heifers is mad.e

relatively less profitable and., therefore, the producersr risk is in-

ereased. The proportion of heifers to steers born at any one fa::n and. in

anJr one year is seldon equaI. The higher the proportion of heifers, the
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narrotrer uilI be the operating nargin, assumi:rg that the cost of productj.on

per live hund.redweight is the same for both sexes. There is, noreover, no

i¡centive to produce high quality heífers, especially si:rce the d.ifferential

is often lowest on the poor quality cattle o 
.

Seef producers have little scope for ad.justnent, si¡¡ce they are not

able to stop produci:eg heifers, The excessive d.ifferential na¡r induce

then to raise a lo¡v quality of heifers or to sell heifers as calves or

baby beef , since at that age, heifexs a.re no:malIy not discounted." This

practice nray be socially i-nefficient, si:rce it is generally less costly to

obtaÍno say, 100 pounds of beef carcass from one heifer tha¡ from two

heifer calves raj.sed. fron the same cow, each producing 25O pounds of beef

carcass"

The effect on feed.er price differentials is equally serious. lf the

same d.iscount per hundred¡reight he1d. for feeders and finished. animals,

heifers rrould. be nuch less profitable than steers. This is due to the

fact that the d-ifference í¡r buyiag va1ue, at the low weight, is nore than

offset by the difference in selling vaIue" If steers and. heifers were

bought at 300 pound.s and. soLd. as fi¡ished. ¿¡¡limals at 900 pound.s, and. if

steers were bought at $16.00 per hundredweight and sold. at $20,00, rvith

heifers at $17.00, the heifer feeders wou1d. have to be bought at $7.00 to

nake both sexes equally profitable. The selling differential of $5.00 per

ht¡ndredweight requires a buying d.ífference of $9.00 per hundred.weight.

The jnitial advantage of heifer feed.ers, extrrressed in the buying differ-

entj-aI, applies to only J00 por¡nd.s, while the differential in the selling

prices applies to the 600 pound.s gained during the feeding period,, as well
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yield. and grad.e that have not been verified..

If prÍce d.ifferentials sere held- at pïoper IeveIs, packers woul¿ be

i¡duced. to seIl heifers at their actual- worth" Eeifer caxcasses that, due

to retailer prejud.icesr cannot be sold. fast enough, can frequently be sold.

j¡ t¡holesaLe cuts at insignÍficant price d.ifferentials.

For all these reasonsr organized action on the part of beef producers

should. have a good. chance for st¡ccess.

Sunnary of Fi:rd.ings and S'ggestions for tr\¡rther Study

fhis stndy of the steer-heifer price d.ifferentj-a1 has, of necessit¡r,

been a rather extensive one, since a fairly comprehensive study of this
aspect of Livestock narketing has been attempted.. Previous stud.ies wluich

touehed. on some aspeets of steen'heifer price d.ifferentials or on factors
j:rfluenci¡g them have been assembled and. critically exa.mined.. A¡rai1able

infornati-on on meat yield.s was used. to estinate the approxímate nagnitude

of a logical priee differential based. on the d.ifference i-n the quantity and

value of meat obtained per hr.rndred.weight live weight.

To nake the conparison neanj¡gful, ani-uals produciag the same quality

of beef, as judged. by consr:mers, ¡ùere consid.ered.. It rr¡as conclud.ed that

heifers and. steers of the same grade and. weight class d.id not ùiffer
significantly in yieId.. However, sj::ce the average neight of heifers

marketed. H:ithin each grade is no:mally lower than that of steers, and si.:oce,

on the avera€er yield. varies directly rrith live r+eight, there is a justifi-
cation for a price d.ifferential-. In the case of steers and. heifers grad.i:rg

Ä or 3r a price d.ifferentiaL that arlows for one and. one-half per cent
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difference in yield. ¡yas found- to be justified.

No enpirical evíd.ence j:r the form of retail cut-out tests could. be

found. to substa:ntiate the argunent often advanced i¡. trade literatr.re,

that heifer carcasses produce a lower proportion of saleable ¡aeats or

that heifer earcasses contain a lower proportion of the relatively nore

valuable neat cuts. In a later part of this stud.y the roini¡m:n paekerst

selling prÍce d.ifferential suggested. a difference in retail eut-out value,

but of much smaller size than had. often been suggested..

The difference in yie1d, together with the d.ifference j:a the retail
cut-outr is, accortling to this analysis, the only econom:ica1ly rationaj-

justificatj-on for a príce differential.

It l¡as next necessa^rI¡ to d.evelop a sta¡rd.ard. of efficiency nÍth

respect to the price d.ifferentials for forn. For the purpose, the theory

of the perfect narket was applied. to this study. r!. a t'perfect, narket,

steers and. heifers ¡,rithin one grade crassification wili- not d.iffer ia

price by more than the value of the real d.ifference ia quantity of neat

obtained. fron each. .As long as this d.ifference rernaj¡s rinchanged., the

heifer price will be a constart percentage of the steer price irrespective

of the extent of variation i.¡r the general price Ievel of beef. si-nce

heifers and. steers lrrithin each grad-e a.re perfect substitutes with respect

to quality, as jud.ged by consumers, the proportion of steers and heifers

is of ¿e :imFortance jn deternj¡ing the d.ifferentiaL.

îhe ratio of steer to heifer price will be equal i.:c all markets,

and. si-nce the price Level of a gfven grade of cattle is nonnaLly unequal

at the various markets, the a.bsolute narket d.ifferential for steers wilL
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be larger than that for heifers. Und.er such cond.itions it l¡ill always be

more profitable to ship steers rather than heifers. If part of the

d.ifference i-n value is j¡ the fo::n, of a difference in retail cut-out, it

¡¡iIl- also be more profitable to transfer steer carcasses rather than

heifer carcasses.

Sefore a d.escriptÍon a¡d. analysis of the actual price d.ifferential

couLd. be ca¡ried out, sone method.ological problems were consid.ered. The

statistÍcs used. in calculating ratios should. be consistent with sound

theoretical explanations of the actual narketing rerations. This eon-

sid.eration raised a question as to the validity of using weighted. average

prÍces i¡ calculatilg price ratios, since, in theory, the relative

quantities of steers and heifers wíl1 not affect the d.ifferential. The

analysis that follo¡'led. showed. that ratios cal.culated. fron weighted. average

nonthly and. yearly steer and. heifer prices actually introduced. a bias,

whichever approach to the problen T¡as used.. This bias eould. not be over-

looked. in a meani¡gfut analysis of pri.ce d.j-fferentials. To reduce the

effect of bias in analysis, only ratios calculated. fron nonthly average

prices were used..

The d.escriptive study of the price ratio over time and. betrseen narkets

revealed that the price ratios for al.l grad.es of steers and. heifers varied

considerably over the years and over the seasons. Generally, s'imilar

varj-a,tion was shorm to exj.st j:r atr ruajor canad.ian public rnarkets, wÍth

the exception of the prewar Toronto market.

These variations i¡ the seasonal and. yearly price ratios at d.ifferent

leve1s in the five ¡rubIic markets contrad.íct the theoretical conclusions,
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accordiflg to whj.ch the price ratÍo would. be constant over tj-ne and. at the

same level fu all narkets" Yearly ratios follorved. a somewhat cyclical

patternr while seasonal" varÍation was rnost pronounced. i-n years l+hen the

level of the price ratio ruas low.

The seasonal and. yearly variation in the heifer-steer price ratios

proved. to be very closely associated. with total slanghteri-ng, a good

measrlre of the supply of neat. Price ratios were highest when totar

sraughtering was 1ow and. conversery, the ratio r¡as rowest i,¡hen total

slaughtering was high.

In ord.er to d.etertine ¡shere in the beef ¡narketing process this forn

of pricing Ínefficiency occurred., the packersf buying price d.ifferentiaL

and setli¡rg price tiifferentiaf (lotfr expressed in dollars per hr.rndrecl-

weight of carcass) were êxprnined. The packerst sej-Iing price d.Ífferential,

which should. be fi:red. and. large enough to a.lloir for the difference in

retail cut-outu was showx to vary over the season up to 300 per cent above

the lowest leve1 i¡r a si-ngle year. If the loi"¡est leveI was sufficient to '

aIlow for the difference j¡ retail cut-out, the Ínefficiency at this point

is significant. SÍnce the packerst selling differential depend.s on retailer
d'emands, a¡ excessive d.ifferential at this poiat is due to retaíler d.iscri-

nination agai.:rst heifer beef.

Sesid.es this priciag inefficiency in the retail trad.e, a much 1arger

d.iscrepancy Ìres found. to exist at the packer Ievel. Und.er perfect condi-

tions the packerst br4ying price d.ifferentiar, measured j_n d.ollars per

hundredweight of carcass (to atrow for differences in the average dress1.:cg

percentage between steers and. hej-fers), vrould. be equal to their selling
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price d.ifferential. Dri¡g the periocl r.md.er consid.eration, however, these

príce differentials nere never equal, but varied" over one year on the

aveïage by approximately $2"00, from a rnìnimum of $"75 to a nalrim.¡m of $5.10

per hwrdred.weight of carcass.

It is extrenely d.ifficult to account for the inefficiency exposed

i¡ this analysis" There are i¡d.ications that the ansl,Íer ries i¡ the

economic organization of the neat processiag ånd retailing i.ndustries, but

fa^r more researeh has to be d.evoted to these sections of the meat rnarket

before imperfections in steer-heifer price d.ifferentia-Is can be conpletely

und.erstood. and. accounted. for. fhe meat processing and retailing i:rdustries

und.oubtetlly operate und-er cond.itions of imFerfect conpetition, although

the extent a¡rd the effects of this 'inperfectÍon are largely unls.own"

The possible effects of the excessive prÍce d.ifferentiaL on beef

production is significant, Tne production of heifers is rnad.e relatively

less profitabre and., therefore, the producerrs risk is increased.. Beef

producers have little scope for ad.justments sj¡rce they do not control the

sex of the calves born from their colrs. Ad.justnents can take the forn of

production of inferior qualiþr an'ima.Is or of selliag heifers at an early

age as veal calves or baby beef. These ad.justnents are probably socially

less desirable, sj:rce it generally takes fewer resoì,rces to raÍse a heifer

to 9OO pounds than to raise two heifers to 450 por:nds" This nethod. will
also pose other serious problems to the fa¡mer and r'¡ill i¡.crease his risks.

The feeder cattle ente4>rise is siriloly affected.. A given price

differential for fj¡ished. cattle wilr normal-ry require a uuch larger

d'ifferential in the price of feeder steers and. heifers j.:r ord.er to rnake
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both sexes equally profitable to a feed.er. An excessive price d.ifferen-

tial has here an accentuated- effect.

0ffering solutions to the problen is d¡ngerous, si.nee the results

i:r thís study are tentative. Ad.dÍtional stud-ies are need.ed to fill out

the gaps of infornation throughout the last sections. Effective e¡¡d.

enduriag reforrns night be obtained. by increasi:rg the bargajrriag power of

the i¡d.ividual famers through organized. action. Reasonable price differ-

entÍals can be set when the price of eattle is based. on d.ressed lueight

and official grad.e, with subdivisions, if need.ed., to approx'¡rnete the

actual comrnercial value of each ki¡d. of carcass.

tr{any results and. conclusions in this study areu of necessity, onIV

tentative. The studies a¡rd price series on which these conclusions are

based. are not always accurate and. are seldom complete" It is, however,

possible on the basis of this studyr to em¡nerate the type of inforuation

necessar¡r i:r ord.er that nore defj¡ite conclusions cerl be drawr.

First, more infor"natíon should. be supplied. concerning the real

difference in yierd., particularry in retail cut-out between steers and

heifers of each gtrad.e and. weight class. Fortr.mately, two stud.ies now j:r

progress will suppJ-y at least part of this need..

Next, stuclies should. be conducted to discover the extent of the

packersr selling price d-ifferential. Studies of packersr selling prac-

tices and retailersr buyi-ng practices should. provide useful j:rfo::riati.on.

ïn this respect, stud.ies of changes i¡ the meat wholesale a¡d. retail

narketiag structure over the years may provide interesting iafornation

and. substantiate qualitative d.iscussj-ons of the extent q¡ imFerfect
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conpetition existi^rtg or developi¡g jn these markets.

An ind.ication of tr6s imFact of an excessive prj.ce d.ifferential on

the beef-feeding enterprJ-se nay be supplied. by a stud.y of the relative

proportion of steers and. heifers sold. as feeders at various values of the

price differential"

These stud.ies should. contribute to a better understandiag of the

steer-heifer price d.ifferential and. of the ways in which inprovements, if

d.eemed. necessaJã¡, ca¡ be brought about.
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