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There has been a long association betr¡een the cattle industries

ín the U.S. and j.n tanada" ltist,orically the U,S" rnarket has proved to

be tanadals largest and'uhe nost lucrative e:ço:'t outlet for beef

cattle. Cattle move easily across the border subject only to a rrinor

t,ariff¡ A rcontinentall rnarket, has, so to speak, been created cornp::is*

ing the major cattle markets in the U.S. and- Canada, Despite th',. fact,

thet cattle production in the u"s" is increasing, the IJ"s. is still a

defieit producing area. It is ã.n area of verg' strong demancl, the prices

there being the highest in the r¡oric" Because of the geographical

proxirnit¡. of the U.S. and €anada and also because the two countries have

certain econoäric ties in corlrnon, flu.ciuations in cattie production and.

cattle prices in the u"s. have far reaching consequences for sanada.

This study l,vas initiated to measure the deg:'ee of interrelationships

betr'¡een the beef cattle industries of the t'¡o cou_ntries.

The first four chapters of the study are introd.uctory and. d.es-

criptive" They cover the objectives and. the scope of the study; the

theory underlying the cotrcepts useC and- the basic econo¡ric pcstulates
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regarding perfeeL conpetition rdhich are involved." The U.S.-tanad.a tz'ade

in beef cattle and certain characterísiics of the beef cattie industry

in North .A¡nerica are described..

ïn chai:ters v to vrrr, annuar and. monthl-y d,ata obtained from

the Dominion Bureau of Statistics ancl the U.S. Department of AgricuLture

sou-rces are used in the errpiz'ical analysis " In chapter V, a modified.

Fourier analysis is ihe main operational mod.e] used. in isolating the

long, medium and shortçe::Íod cyeles in cattle proclue-bion in tanada

ancl j-u *r,he U"S" Tire eolrrpcsite cyclical vahies were added to the trend

varues to obtain the predic'ted production for each year. tattle pro-

duction (rt) is regarded as d.epend.ent on resource Ínputs (Å¿), teeh-

no1ory (T") ana the composite inventory cycles (1"). The basic model j-s

as follo¡'ls ¡

Yr=.A.r4B-tJLú

wher"e Ä.¿ represents

coefficient" Using

cycie is forrnul-ated
nrT - + ån¿-L-_V_c . -Ì'l -k f "io* i on * 1p.¡ tn-roX] |.aa l

+ rc + %. (i)

resource inputs ancl B¿ rep::esents technology

simple harrironic func'bíons, the composite inventory

o<¡

where 
frCU 

= the amplitude of the cycle;

Ff = the phase angle of the cyei e3
.IT

ñ¡i = the fz.equency of the cycle, and.

k * the index of the índividual cycle"

Spectrum analysis was perfor¡ned on the residuals

the approxlmate iime 1ag between the U,S. and the

in order to esti-mate

Canadian cattle
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produ-ction c;rs]ç5 '

fn chapter VI, elasticities of e4port response are cal-cul-ated

using pooled regression analysis based on monthly data" In chap'uei' r/Il¡

a Cob.l¡-Dor:glas mul',,ip1icative fozrnul-ation is used in order to incor-

porate in tlie analysis se',¡erai variables v¡hich have scme influence on

ca'ctle prices in üanada and- in the U.S" Factors which irnpinge on

cattle prices, such as income, population, i-:irports and beef catf,ie

produetion are exarnined" In particular, the infi-uence of the U"S'

ca'btle prices on prices in tanada are investigated.

In the VIIïth chapter, an analysis of variance technlque arid

Nervman-l{euls sequ,enti¿ù renge test are empl-oyed. to isolate and evaluate

the geographical variations of beef cattle prices l¡hich prevailed on the

tcontinentals market for i;he period L959'6O.

It has been deterynined in the analysis that the eattle produetíon

cycles in the U,S" and Ín tanad.a are similar in timing, the tanadian

cycle lagging that of the U.S" by approximate]-y one yeaÍ. The annual

rates of change of cat'ble nunbers and struc'bÉal adjustment by class of

cattle on farrns in the two countries are also sj:n1Iav" in timing" The

eropirical results shol¡ that cattle prices in Canada anrl the e4ports of

cat'bLe to the U.S" frorn tanada are very sensj-tive to price moveinents in

the Uniteci States.

1¡fith a vier'¡ to confirtriing or refuting the validjty of the resrrlts

presented in this study, fur"ther research is recommended. This should

be directed tot¡ard irnproving the application oí the rnodified Fourier an-

alysis to cattle production eydles ' Specifically, a grol{th model or a

cuc'lrilinear forrnula'bion should be used in the first part of equation (i)

above "
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TMROÐUCTTON

Just about att possible relationships have historically existed

between the fJ.S. and the tanaùlan cattle rnarkets" These relationships

have been both s¡mrbtíc and influential" In a seemingly alarnring ai:'lhicle

in the lfinnipeg trbee Press, an announcenent was made to the effect that:

In the past two months--Ðecenber and Jar¡uary--in the Live-
stock índustry a most unusual thing happened. canada imported
61500 head of cattle from the U.$. B¡õonparfson, the shipmen!
of coal. to Newcastle world be regarded as a routine operation.l

Fb. Dext'er further mentioned the fact that even the officials of the

SanaC.a Departnent of Agriculture refirsed. to believe that cattle coulcl

ever be imported into the prairies"

However urnrsual the situat'ion was, it represented a new departure

ín u"s"-tanada relations wS.th respect to the tivestock trad.e, The rgh?-

IIB Canada-U.So Reeiprocal Trade $.greement had ereated one vast continen-

tal livestock market. A single price stnrcture had begun to prevail in
Toront,or rfinnipeg, thj-cago, st" Faur and omaha eattle markets. The

[I.S. prices are tbe highest in the øorld and this constitutes an added

advantage to tanad:ian cattle producers. The U"S. consunes most of her

high gralit¡i meat produeed donrestically. 0n1y relaùiveþ s¡6¡ll- arnounts

are er'ported. Several factors account for this low vo}¡ne of enports

of II.s. beef and beef cattle. The most important one appears to be.the

lÊ*rip*g trbee f,ress, Febnray¡, Zh, it956,
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high disparity in i-ncorne betrseen the û.S. and the other countries.

Incsnes in tanada are higher by comparison r¡ith these trotherrr countries

but lag s$gþüIy behind those of the U.S" But in Canada, donestic

consump-fion-, j.s often high enough to hold pråces at leve1s that practically

prevent imports from the U.S. At tirnes shorbages in úanada do occuro

resulting in higher prices relative to those in the UoS.r and thus

flows frør the II.S. into tanada are occasi-onal-Ly initiated.

The chief sup'pliers of cattle imports into the t.S" are Australia,

New Zealanct, Treland, Mexico and Argentina. By ccrnparison, 0anada is

not reckoned as a major supplier, but the U.S" represents the largest

ar¡d the orrl.y profitable export market for Canadian cattle. All Índ:ica-

tions point to the fact that this mutual relationship is a desirable

thing, at least frorn tl¡e point of view of the Canadia¡¡ producers. The

following quotations reflect the views corrnonly ercpressed by 0anad:ians

on the beef cattle trade with the U.S.:

Canadian producers of both slaughter and feeder cattle are
fortunate Íntheir proximity to the large and affluent U"S.A.
market. So long as the present reciprocal trade agreement for
livestock remains on the statutes of both countries, the United
Statest market provides a very effective floor price ond a good

øutlet for surplus Iívestock and tivestock products. ID the over-
ell picture our daily prices on Canadian markets are largesly
determined. by the pricè obtainable in adjacent U.S.A. markets."o
No change irr tarif} regulations between Canada and the UnSoAo

shoulci 6e cotrsutnated that ¡4i11 in ar¡y øay disturb our present o
livestock trading ¿trrangement, under the reciprocal trade agreement.'

The amount etported to the united states, though: usually a

sme]] proportion of the total canadian suPPl-& is important to
the tanadian industry in to" "tr¿bility 

it helps to provids'ono
As demand in the United States has been ex¡panding, eryort

2M"rritob" Fool Elevatorsr-Presentation to tbe Special Cs¡mmittee

on MarketigF of tiv-estocE, 1961. Mirneo.



prospects.to that market will be at least as favourable as in
the past.-

the U.S. market, of course, is the obrious choice si¡ce tanadian

prÍees and costs of proùrction are too high to allow entry into the

Þrro¡rean Market" Apart from absorbing alnost ¡11 Canadiar¡ suzplus beef

since the 19hB agreønent, the general opinion seems to be that the U.S"

market has provided strength and stability to Canadian cattle prices.h

The i.nterdependence of the U.S. and tanadian beef cattle prÍces

produced a spirited. d.ebate in the Houee of tm¡¡:oons in 1951+.5 At ttrat

time, there ¡¡ere ardent suggestions on the part of sorne interested grotips

to create a marketing board for beef csttle. The erçressed moüive was

to create a goverrunent body which $tould guarantee a floor price for

cattle producers. The ûanadian Govenrment had sone reasons to object

to sueh a move as succinuy e:çressed by the then trfinister of Agriculture:

I would like to say that there have been representations made

to tl¡e effect that rqe shor¡ld. set a fï-oor priee for cattle i-n
Canada. We have replied to that by-sffing that we do not' believe
it is necessar1r" Our surplus beef all goes to the United States
alrd ttre U.S. price is the tr.ighest in the wor}d. Our price is
secondary only to thej-rs ancl we obtain prices for our cattle in
tbe U.S. baseâ upon the market price ¡¡bich is established there,
less the dnty we have to pe,y in order to get our cattlo there'.o
trfe believe that the rnarket as Ít at present operates, prouides
very good support for the cattle industrg in this countr¡r"

3.4.w. ffood, Livestock Marketing System in Mânítobat ]r96L, pp" l+-5.
Mi¡reo

h.n. Leckíe, rftanadian lfarketing R¡zzlett Fann Folictr Forurn, Iowa
State 8o11ege Press. September 1956, pp. 2Jff"

5xoqu" of to¡ryo4e Debates, Domínion of Canada, VoIo IVe ]:g53-5b,
pp" IÊ|í=:ffin- 

-



Itr. Gardinerts optÍrnism, d.espi-te nisgiv:ings eÐresseC by sone members6

was made clear when he pointed out f\¡rther that:

The regulator of cattle prices is the prices in the IJ.S.o.o
operating on the Anerican price they have a floor which is as high
and as strong as any flloor cou1-d be--r¡hether this goverrtrßent sere
to put it on or ¡¡hether it was put on in any other way. The
.Ameriean market ís the natural market for our sur.plus. Our cattle
go there, and if the market here nil1 not stay close to that
price, then they wiLL go there in greater n¡¡mbers....BrJt !úe are
stiJ-l convinced that the best floor priee !úe can have at the
mottent and probably for scnre ti¡ne to cøne, is the A¡nerican market,
with the .Anerican price.

But tttis Étas a bitter pì 11 which some mernbers of the llouse found difficult
to swaIlo¡¡o 31b. A,M. Nieholson (Uclfenzie), for instance, pointed out

that tanadians were consr:rning about, g5% of beef produced domestically.

For this reason it co¿ld not by any stretch of Írnagination seen reason-

able that the 5% erporbed to the U.S. should be responsible for the

fluctuations of the price of beef cattle being e4ported.

this observation is an ínteresting one indeed as it strilces at the

core of the problen being investigated in this thesis. €anada consumes

such a large proportion of the do¡uestic production that, in theory, it

'v¡ould seem that the meager volumes exported exert no significant

influence on dstestíe prices, Should tluis be the caoe, internal forces

alone could coneeivabþ establ:ish stable or near stable equilibrium

¿

'A member, Honn I,h. Cherlton ¡ras suspicious of the long terar
effect of the U.S. market. ülhíl-e advocating a switch of interest tor¡ard
the u.K. market, he laraented that the u.s. market, despite the better
price offered, was rrso unstable that the average position is poorer than
it sould have been if Ìre had taken less money and sold ín the market we
Trere sure of noort. &!!., pp. þB6ff .



5

prices.T But because of t'he geographieal proximity of the two corntries,

and because of the elimination of certain institutional impedi.rnents to

trade, backwash and s¡lread effects have had such an impact on tbe

'Sanadian market as to moôlfþ the effects of whatever j.nternal indepen-

dent forces night have eristed" The qrestion then is asked: Illry should

thls be so? Are there advantages, and if so, are these benefits illusorXr

or what?

?fnt" nay happen if lhe supply level reqaíns reasonabþ stable,
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TMPO&TAI{TE OF THE SîUDY

The purpose of th:is study is to shed sor¿e light on tbe qrestion

often raised about the precise beef cattle price different'ials between

the najor markets in Canada and in the U.S. So far there bas been

atúareness that the U.S. market sets the outsÍde 1imíts to beef cattle

pnices in ûanada. let very littJ-e work has been done to enraluate this

relationship. There is no doubt that such a ls¡owledge is necessa4y to

facilitate projections for trade potentials and help Ímprove the basis

upon lrhich ûanadian beef production and e4porb prograns could be

forrnulated,

Frofound changes have taken place in the economics of beef cattle

marketing ín both the U.S, and in fanada" Ganada now consÌü.tes domestj.c-

aILy rougtly 95% of annual production. The U.5. absorbs practically

all the surplus. Before hlorld tfar fI, cattJ-e shÍ-pments fro¡n €anada to

the U.S. were lj:nited to only 101000 head in each tbree month period"

Since 19h8, beef cattle have crossed ttre border easiþ, subject to a

minor taríff.I Other d.evelopnents have been- i:nprovements in trans-

portation--especially tanrcking and refrigeratione,Ss¿¡er market news

facilities, standartization of beef cattle grades and the increasing

demand for beef. It is necessatXr to know the degree to which these

factors are interrelated and speci-fåcally to tary to find out whether

lleckie, gB. g&", p. 27.



these revolutionary changes have had the tend.ency to d.i¡tini-sh or accent*

uate beef cattle price d.ifferences,.;between the t¡Eo countries, An

evaluation of these price differentj¿Js should help in explai:ring the

cond.itions under l¡hich a fLol of beef cattle across the bord.er is

triggered." In particular, the tracing of price relationships between

the two countries as the market situation changes will help to ind.icate

the long-run pattern of cattle exports in the absence of any increase

in trade barriers.

Even though cattle r¡rmbers and volume of cattle slaughter have

trend.ed upward. in recent years, the U"S, is still not seLf-sufficient

and is likely to remain a net imForter in th-e forseeable futureo One

aspect of tÌ¡:is cha¡gp is the possible effect it night have on exports

from Canad-an In Érn FAO stud-y it has been pointed. out that the volumes

imForted into the U.S" i+ill be significantly.jnfluenced. by the cattle

cycle arrd. the resuLta-nt voh.¡me of cow slaughter"2 E"rr"" it is deemed-

extrled.ient to trace out all the rel-evant relatj.onships between the

cattle cycles j:r the U"S. a¡d in Canada. á. welL defi-ned- and id-entified.

cycle wiJI provide Canad.ian producers an opportunity of lmowing precisely

where they are in the current cycle in relation to that of the U.So so

as to plan and execute prod.uction prograrns accordingly" A workable

lmowledge in this respect wouJ-d be provid-ed- if it were clearly establislr-

e¿ tnat the ti+o cycles are simiLar in timing or, if there is a time lag,

)-Trade- in .{glçul'h¿ïal Commod"ities in the United- ltTations
Devetopm;;Fpe;;d rn¿Foãffi,
pp, 11-19"
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hon long this lag is.

Cattle marketings are inf'luenced at a point i-n time not only by

the size of the totaL inventory but al.so by the composition of fl:-is

inventory. There are differences in the numbers of the various tytrles of

livestock marketedo fhese d.ifferences are suggestive of the fact that

some i-mportant structural changes occur during the course of the cyclical

changes in the total i::ventory.5 Eo, Can¿d.a, Marshall has discovered

that the proportion of di-fferent classes of cattle held. in inventories

as in¡ell as the proportion marketed vary during the course of cyclical

variations, The same pattern holds true for the U"S" cattle inventory,

It is an important objective of this stud-y to exanj¡e the amuaL rates

of change in the clifferent classes of cattle on farms in the U.S" and.

in Canada.

In ad-d.ition to the above mentioned- objectives, this etud"y l,ri}l atternpt

to provide an analysis wh:ich could help all those corurected- with the in-

d.ustry in making better nanageaent and. policy d.eeisions which affect d-irectly

or indirectly the beef cattle ind.ustry than night otherv¡ise occu?o é.s an

illustrationu fluctuating prod.uction and prices throi¿ packers into an un*

comfortable position for overhead costs contj-nue for them i,rhether produc-

tion is great or sraall. The average cattle prod.uceS on the other harrd.e

delivers cattle to market rather i-nfrequently.4 the implication is

7
'R.Go l,iarshall , Variations in Cattle Inventories and Marketi4g,

Department of Âgricultural Economicso Ontario Agricultural College,
June 1964, pp, ,1.

4fni" does not imply that he d.oes the negotiations himsel-f. It
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that shouLd he market at the tùae prices are at a vezy low ebb, profits

of an ontire year may varrish. lfhat the indiv:ldual producers, packers,

dealers, e:qporting agents, etco, need Ís a reasnnable e4pectation ¡rith

which they could count on expanding markets (domestic and foreign) in

order to encourage a corresponding e)Ðansion of their enterprise.

The specific objectives of tkis study therefore are to investi-

gate and collate the basic reLationships between cattle production and

prices in the indiv:idual eountries in a way that rrill help:

1o to show the spatial variations in prices paid to producers

of fed cattle and feeders.

2. t,o shov whether the Oanadían cattle cyele is ganerated

internalìy and- whether i-t foLlor,¡s closely, the movement of,,.

the U,S;" cattle eycle;

3" to estimate supply and dernand elasticities for fed cattl-e

and feeder cattle.

l+" to analyse several meanúngful qrrestions that either have a

bearing on cument policy and appropriate actions or may

have so¡ne bearing j.n the near future.

5" to estj¡rate the possible impact of selected foreign

production on the United States catÈle pnlces.

@d to mean that he mainly sells particular lotsof his produce t¡cice a year.
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Tifd PROtsI,EMAITC STTTTATION

It is a conrmon bel-Íef held among a1] those who are connected

with the beef cattle industry and the officials of the Ðeparfunent of Agri-

cnlture that ûanadian cattle prices are historically Cependent on priees

in the U.S. .å,n outstanding linritation fs the lack of adequate parameters

to estimate precisely what this d,ependence is. There is a long stretch

of bord,er with price differentials sometjmes favouring movement across

the border in one area but not in the other. To what extent, then, do

econo¡nic or othor factors justify the resrrltant priee-induced flows?

lilhat are the eond:itions uncler rshich trade in beef cattle bet¡øeen the

two countrios takes Place?

Again, the geographieal situatíon of both countries, natural

resources of soil- and cli-nate, and variations in different sections

seem to point,to the expectation that price induced contraction and

erpansion in cattle numbers trilJ approximate each other in ti:rdng.

Ðata on total cattle inventories in both countries have shorqn a sharp

upward trend. since Ig5O. this has brorght, about a deviation fþom the

cyclical pattern exhibited in previous years. To what extent', tben, do

external factors, such as conditions in the U.S", øcplain part or â11

of the apparent departure from the usually aJ-ternating phases of the

cattle cycIe"

HvpotHgsEs

The process of scientlfic rnethod is based on the use of tqpo'',heses.
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In an enqriry certain facts become puzzling to the investigator and

besause this is so, a problem is int'roduced, ilypotheses are then

instituted which, if tested and validated, would explain the facts and

the puzzlement and the problem would d:isappear. The problematic

situatfon cTictates the Ìr¡pothesis and provides the circumstances fiom

wtlich do evolve a suggested erylanation or solution of the difficulty.

By øçIaíning the facts, it is meant that the facts could be deduced

from a cor¡junction of the trypothesis and some generali-zaúions. To

establish an intezpersonal valiùity of the solution, scme criteria of

acceptability rnust be established.

lbe lrypüeegE.¿

1" The Ganadian cattle cycle is not internally generated but is

strongly influenced by the U"S" cattle cycIe.

2. The Oanadian cattle prices ere very sensitive to the leve1

and- variations ín cattle prices in the United Stat,es"

3, Beef eattle prices in the U.S" set the oufside IÍnits to beef

cattle prices in €anada, i.e" the level of the U.S" prices

sets the boundaries of price changes in tanada.

SCOPE OF TTIE STIJDT

The analysis laiIl cover beef cattle production and marketing,

includ:ing exporbs, in the II.S. and CIanada. For the evaluation of the

historieal variations in beef cattle productiorr, total cattle inventories

from 1906 to 1963 wilL be used,. Because earlier data are not readíly

avaílable, an interpretative analysis of the different classes ,
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of cattle on farms and their annual rates of change wiIL be restricted

to the peri-ocl 19h0-1961+.

Ifistorically, trends in total cattle inventorXr nay not be ade-

quate to describe trends in catt'Ie output. Of i-niportanee, in this

coruoection are changing slaughter weights, the chenging proportÍon of

calves to cattle marketed and slaughtered, the changing relative funpor-

tance of the dairy and beef components as !úe11 as technolog:icaI factors.5

These together with strategÍc i-nputs zuch as feed do influence output

from a g:iven inventory. trúhenever possible, an attempt will be made to

investigate whether the lulstorical developments in these items are

traceable, d5-reetly or remotely, to developments j"n the United States"

A rnodel r+iIl be used to Ísolate the i¡:fluence of each of these factors

on total output. The treat'ment, here is a straight for+lard matter and

presents tittle coqrlications" The ecope is comprehensive enough to deal

Hith all the aspects of the problem beíng handled.

T¡r the case of the analysis of price differentials, between

market,s, however, it would be a herculean task to consider all classes

and gradgs of beef cattle. It is probabþ appropriate to select a sample

representative of each class or grade of cattle in the markets under

consideration. For the present purpose, price series are chosen to

represent the bulk of the product being marketed. For example, the

choice steer price is used to represent rnovement i-n the narkets for

finished cattle and the pri-ce of good feeder and stocker st,eers to

5¡n""rr"ü¡ 
.9Þ.u g&., pp. 25ff,
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reflee* nøvsaænt ån &he feçder oe ånte edåa€e market'o &eee twa

gradee provådø * goød b*eåø for evalueêå&g tlne pråce relaååonsbåp

be&ween lu.arkeÈe for fj;eåebed amd feedor eeåt}@" ãn eåmll.ar sta¿dles

eÐadt¿Eted ån tanads goed eteerg were takøn as the rø¡lreøenta$åne ggadø"

fibçåce øteee" pråceø are beLng ueed, here ss && to f,act,}f^tøäe eætparísen

¡så*h the I1,$, ¡n"å.oes. Tn betJr eertrnts*-øs steer beef ls Èhe lerges& eLaeg

A.onsnmed ae áþeeh beef,* fursl"d F. Brf.ørryer, eømentlng øn tho Bruriln*

ence of meet i.n the srcdeæn dle& had ShLø Èo øay:

Sot, enorg raeat a¡rd sreet a&å*,raL hae et¡ared equaS-ly å:r t'lús TlYoSr@8så
paøiåy sutdf-sÈãnqlng o&hers l¡aø þeçn beøf, Ësoå now hs3.ds pJ"aee

of hoäor ån the famlltr Þnrdget end at the ålnnar t,eble" Áad åf
ttre Ïi.e'rr i.e Èhø k*,ng qf wåld be3øta, the steor rel6nø orer
dmestge ûnefr ån the fermstead'Ð

l¡s *he IloS. e choåee grade É.e the grade sf tbe }argeet voLuaiç çf esttLe

ultåmatetry ecms:nned" tanadat's lergest eonerurrrptloa vesC"es beè¡reçn elroåee

gteer aud goed Båøer* Fsr the sake *f ütÊirenåeneeu ehoåee grade *e

used ae åhe effinsn grøde rqlrerentatfve *f, *}¿e beef, eelrffiåEed åa tåe
7

t'øo eçuntråee*

Fed cattL€ end f,eeder eatå}e æpe eonsLdered se dåøtåne& maz"ke$*5

bnt they ere re}q,ted ån that Èhe ded'¿end f,or feedere ås doråvød .frem the

dçgrend for bee.f" ln partåau3.arn the eheåee of tþee* two gradee eouLd

be Juetå.fåsd bg t,he faet, that thç bul"k of tl¡e beef ea*ål.e øb:lpnen*e to

&be tl.S. f,r*u tansde çoe&lðtg of .feedare eÞd lä seæs reaesnabl"e Èo

#î1pg)çee that the qr;al1*y of anÍ-Prals shlpped shsul"d þe htgþ enotrgh for

6ffi.F," Þre5-myer, Ðer-Rg* gP &Leeq ggf ggê&r Eeonæiie Pæseereh
Servåece Teehnåea} Þ¡llçt;in ¡¡o " leffi¿lää $ffis De'parfunent' of ågrå-
aultrare, keember 1#1" p'}u

Twot¿ that U.S. choice steer and the Canadian choice steer are'not
the same. Actually, the U"S. choÍce steer is higher in grade and in yield
than the choice steer in Canada.
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the¡n to competo witl: other suppli-es avai1able to the U"S"

Frice data for choj-ce steers are taken mainJy frcsn thicago and

Toronto markets, These two are the largest public markets in the U.S.

and tanada respectively, They also serve the largest deficit beef

producing areas and thus tend to set the seasonal price pattern for

all other markets in the two countries" Feed.er prices in lfinnipeg and

St,. Paul and Kansas City are introducedo where necessarJr, to reflLect

prices which should prevail nearer to the supply area. Itn sum, these

markets in the lr"S.--thicago, ftraha, St.Faul ar¡d Kansas City--are

selected for their juxtapositÍon to the large ûanadian markets, It

is probable that these U.S. markets influence prices in',the Canaùia¡¡

markets.



CHAPÎER I]I

TI{EORET IC¡,], BACKGROUND

A conceivable internationaJ- traèe rood-el is one involvilg two

-countries" It is more neaningf,ul to treat the U"Ê, as one country ald

Canada, together with the other suppliers of beef and. beef cattle to the

U.S", as a:rother. One limitation of this mod.eL is that j-t d-oes not

provide a method of esti¡nating the i-nffuence of Canad-ian er¡rorts on the

U"So equilibrir.m price" Ca¡ad.a supplies about one percent of the total

U.So arLnual intake from abroad. this meagre contribution obvoiusly

is insignificant as conpared, r,¡ithtthe total U"S" global absorption and

thus this nodeL would not pernit a¡ estjmation of the coefficients

whouLd. the analysis be restricted to the U"S. and Canada afoneo In the

general mod.el, Canada is incl-ud.ed with the rrrest of the world.rr except lrhen

export response fron the Canadian point of view is und.er eonsideration"

?ure competition postulates underly all the qnalyses" Under the

assunption of perfect coropetition, once the d.emand. and supply functj-ons

for the product in egch of the two rcountriest are estimated, the

volume of trad.e, and- both the consrmption and price of the prod.uct in

each country could- be derived" It is asst¡¡red for the sake of simplicity

that one country (i.e" the U.S") is a d.eficit producing area and that the

product flows in one directionu Und-er these abstract conditions the

equilibriurn price of the product in the importing country ioeo U.So,

exceed.s the price in the exporting country by an amount equal to the
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cost' of transfe¡ring the product betr¡een the two eountries. the nature

(level and elasticity) of the supply and demand f\rnctions in tbe two

countries with due allowance made for the cost of transportation ar¡d

tariff charges wiJ-l determine the volune of international trade, i"e.
the anount of the product i.rrported by the deficit country and er4ported

by the suqplus corntry.

There is need to question the validity of the conpetitive model

assumptions posited here. Ferfect competition as sueb is an econo¡nistss

utopia for, i:r ùhe real world situation, most of these assurnptions are

not met. For an analysis calcul-ated to e:qplaín intenegional flowr*, some

of these assumptions may be rnet approxirnately" The assunptions developed

to facÍlÍtate anaþsis of international compeùitive model are ye.t,;more

conplicated. However, the difficulty involved ¡¡ouId beaniinadeçate

excuse for not using them at all" Tet, since these assr:mptions are

germane to the fi¡II understanding of the model being used, their brief
analysis will be in order.

1, Assumption of large nr¡nber of buyers "

Speaking generally, in respect of agricultural procluets the

value of this particular assunption is somewhat vitiated. The nunber

of ultùnate buyers may be relatively large. lhlnbers at this level are

li¡nited only by lack of pecurriery ability to acqtrire the procuets--in

fe.ct, effective demand in econonics is that backed by ability in tornrs

of purchasing power. Beef is characterized by its ubiquit,ousness on

the fanily table" But when the discussion is translated. fror¿ the

retail level i-nto an intermedlate stage such as the processing level, it
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becomes obvåous that, the number of buyers rnay be restricted to a few

functionally powerful meat packing conpanies" tharges of coercion,

collusive oligopoly and price leadership are often heard.

2. l,argg 4u¡nber of gellgrs"

At the farror level this assurnption is fulþ met" There is a

progression of departures from the norm as one moves toward the retail

Ievel. fhe departure is fbrther accentuated at the e4port level, at

which stage the product j.s handled by a few eryorting dealers. Sone

of these are powerful enough to collude and they could coneej-vably act

as price leaders. The developnent of conmrunÍcation and effieient news

meùia may have acted. as a catalyst, to this role. A.trf. Woodl mentions

three major departures frqn competitive conditions. A relevant one

here concerns restnictions on resource irputs or on amount's sold in a

particular market. The i:npact of these restrictions on the operati.on

of conpetitive models is best seen in domestic markets" The imposition

of acreage and delivery quotas are restrictive in the sense that they

do cause major dlversion of acreage to the production of unrestricted

crops wh:ich have rêLatively less value. ?fith reryect to the beef cattle

trade between the U.S. and her suppliers, Íncluding tanada, there have

been ssne prohibitions and. the impositj-on of çotas.2 These restrictions

lA,Tf. lfood, rtThe trrylica'bions of Interregional tompetition in
Canadlan Agriculture for Goverrmrent hogra'ns AmÍved at Ðirect Support
of Fam Incomesrr, tanqdian Jou¡"gal o{ Ag"ieultqf'q}" Econo}icsn VoI. XIII,
No. 1, 196l+" pp. IIIP" -

2farfffs are not considered. as they wiIL be treated as an element
of hanèÏing costs in our analysis.
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do not prevent sales in excess of the quotas¡ rather extra levies are

irnposed on amounts exceeùing the quotas. Canada has exceeded this

gtobal quota on"J and, it is hard to determine how restríctive this

quota device bas been"

Recently, the U.S, concluded separate Meat Agreement's with

Australia, Ner.f Zealar¡d and Iieland. The motive behind thj"s was to

limit meat oqrorts to U.S. to rnanageable Ievels"h The agreemenù eovers

the period ].:96Il.L966 (fatrte 3.1). hior to the consumptíon of the

TABT,E 3.1

ANNUAT, Î!{PCIAf QUOI'AS FOR BEEF, r96b-L966

:egææAA:saga

Australia New Zeeland Ineland
¡OO0 head¡Million Ibs"s000 head:Miltíon lbs" 1000 head;Million lbs.

1,96l+

r.965

L966

5l+z

562

582

103

107

Ltl

23r

239

zbï

3l+

35

36

76

79

B2

2lr2

25]

260
!¡ àa g 884 Eg ilÉsæeBBfs t BaaS ãEg ¡g¡g:aEEËt !aB3c3=33

SOURSE: tornpiled from scattered references in l"i-vestock
Slbuation, Economic Research Serrrice, USDA..

and l{eat

agreement, the annual pereentage absorption of meat fronr abroad Was J"J"

The agreement was therefore contrived r,nith the obvious intention of

3Ur fgl+B when some 6lorooo head were exported to the U.S"

IrFuU*o*"y ll7, L96I+ with Australia and New Zealand and March 25th
¡rith freLand"
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placing a ceÍling on the quantity of beef imports into the {I.s,

These quotas and prohibÍtions are enough to justif$ the conten-

tion that tl¡ere are certain upper boundaries beyond which the market

as bet'ween countries ceases to be ccrapetitive in any meaningful senseo

3 " Ferfect lcnor4eÊge.

Ikre real ¡ror1d situation is much more ccmßp1icated.. Knowledge

rnay be less than perfect. The radio, the T.vu, the telephone an¿ other

info¡:mation med:i.a are helping to make this assumption valid but the real

net effect of these media on producers and. often buyers is still uncer-

tain. r,iive graù1ng of beef cat'tle affects the validity of ürÍs

assumption. lfore complications are introduced. on the export-inrport

markets. Tlre gfa*ing standards operative in U.S. and in tanada only

approxÍmate each other. Both depend on eye estjmation with Íts
attendant human errors.

cattle prices vary frcnr year to feår¡ month to month, even day to

day and from place to placea 0f greater consequence for the flLow of

the product is the dearth of lcro¡¡ledge at the ti-rne decisions are made

as to where a particular lot of cattle should be marketed. This defect

may result in substantial inter-market pricing errors.

14, Aatielgliþ¡r"

This notion has sorne philosçhica1 overtones. Like the assurnp-

tion of ceteris paribus this one may be invoked for obscurantist

purposes. at tines profit motive is ímpried; but cattle producers,

processors and sellers may act, in a way that is at considerable

variance ¡rith the materialistic maxi¡rising position attributed to then.
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For instancee using this assumptionr,it is hard. to explain the reason

rvhy sone poøerfu1 processors expand. their operations in areas clained.

to prod.uce low retu-rns or for a d.ealer to continue shipping to a market

lchere prices are lcnot¡n to be relatively 1ow. Ëuch actions serve to support

the contention that other motives are inextricably involved.5

5" "Absence of friction or hind.rances to resource and product movementso

Certain institutional and. technological consid.erations invaLi-

d-ate this assumptiono A case in point is that of transportation 
"u.t"",6

The existence of refrigeration and. other al-lied. facil-ities has nad.e it
possible to ship beef to great d.istances. Tet there are still some

econonic advantages to be gained fron processing near â prod.ueing centreo

For one thi-ng, a plant located rre¿T â source of supply has an edge in

bid-ding for lots of cattle, and for another, there are probabry external

economies to be gained from the use of cheaper labour" the establish-

rnent of transportation rates may restrict the operation of an interregional

or international competitive nod.eI" ftre foLlowjng rates for live and.

carcass beef serve as a.n illustration.

lleip"ht

10 cv¡t. live

6 crut" cal'cass

{}1.00

.80

Total Cost Rate

$r0,00

4"80

Í$L"70

2"50

taL Cha

{}12.00

15"00

q
'Perhaps the baeic objective is that of survival and growth. Sales

naxinization su-bject to a mininurn profit constraint implied in Baumolrs:rt$tatic O1igopoly Modelrt may be the real goal¡ especially for such firnc*
tionally powerful groups as the large rneat packing companies"

6"_-ïiood, op" cit.e po 4"
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This diversity of rates is a result of charging accordi:rg to the value

of the product. The evidence points to the possibility that the trans-

portation systen charges what the traffic r,riII bear. Higher charges

are imposed on the shipment of higher valued goods even if fewer

resources are required to provide the needed service" Fì¡rther variations

are introduced through the use of agreed rates when class rates do not

persait the systems to meet conpetition frcrn other caruiers,

6. Pro&¡cÈ lrqrnogeneity.

Generally, agricultural products are substantiaLly honogenous.

The cross elasticity of demand for different lots of such products is

large and positive. Because live gra*ing is adhered to ín beef cattle,

there rnay be some varietal or bÍological differences r¡hich may be

t¡-idden. trr the U"S. and in Sanada, ín particular, dÍfferences in feed-

ing methods cotrJ.d generate variations in the q¡ality of beef" These

biologÍcaI differences may, hotdever, be imperceptible, and generally

there is very li;btle to choose between U"S. and tanadtan choice grade

beef "

Add to these the fact that production and consumption take pIace,

not under static and certain condÍtions but under dynamic and uncertain

condltions. Besides, several institutional and political barriers

exist and all these irnpinge upon trade.

I:n this study these assumptions have been adopted, not for their

realism, but for theÍr utilÍty and relj-ability.7 science ought to have

TMilton FÞiedman, EsPays ij Positive Economics, Unlversity of
Cl::icago Press, Ig53t pp. 3-i+j"
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o
an anchorageo for lrithout it, it is hard to feirret out what it is

Èhat is to be known. So long as these assurnptions are useful, they

can be ennployed r¡ithin the constraints imposed by such li¡dtations.

Shepherd makes reference to such a perfeet competitive market

and argues that the priee surface is far frori being flaù. trThe price

surface shows ridges and valleys, due mainly to the differential in

freight charges. It ís, therefore, flat plus or minus transportation
o

charges.n' ïn sueh a market the price wíIL gravitate to unifo:nrity,

with the necessary adjustnrent made for transportation costs. In the

international scene other costs¡ e"g. ùariffs and exchange rates, a:te

incur.red; hence it is more appropríate to speak of the composite of

all these ele¡nents of costs as total transfer costs"

The spatÍal equilibrÍu¡n price needs a long period to work itself

out. A complication is introduced when a shorter period is considered.,

i.e. from month to month or day to day" Shepherd succíntly explains

it thus;

The water in the ocean averages flat over a period of tirne,
but for short periods of tÍme, tidal movements raise s.ørre areas
ab,àve and depress other areas below the average level, storrus- s'/üeep the tidal movements, and ripples ride the surface of the
waves onoo the price surfac.e^heaves and sinks, bellows and
ripples, it is never stilL,ru

Bn.G.

9G.s.
19L1, p. 127,

tOO..t. Shepherd, Marketine Eerm F?oduce, The fo¡¡a State TJniversity
fuess, ].gb?, p. L37"

Siu, The Tao of lgienge, M.foT" kess, 1957g pp" lJff .

Shepherd, Agricu$ure Frice 44ebrsis, fot¡e State kess,
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7 " Importance of transpgrtation.

The Ricardian versj-on of internationaÌ trade assumed away the

role of transport' costs. These costs were considered as zero òr infini.te

and therefore negligible" Rieardols conclusion was that factors of

production were jmmobile and hence d¡¡elt on specialiøation of products

among nations wh:ich had canrparative advantage in their production"

IIowever, it is hard to dismiss Ricardols conclusj-ons in vies of certain

two asswrptions irnplicit in his analysis" Because he concentrated on

industries which ¡vere hist,oricqlJy volatil-e and also had locational

advantage, his assunrption of zero cost of transportation is not inval-

idated.

The çestion of costs of transportation has been discussed in

detail by Klndleb"tg"tlf in a way that repudiates the Ricardian positionl2

fn a siraplified modeJ-, assume that in the absence of transport costs,

øheat and. cloth worrld. have to exchange on a pro-rata basis,l3 The need

to circumvent the costs of transportation wj*Ll make the imporbed goods

more expensive in both countries and the eryorted goods less valuable.

In the United States, for example, wheat might ercchange for cloth at

eight yards to tr¡elve bushels. Kj.ndleberger demonstrates the irnpli-

cation of this tpe of trading ùlagnanatica3ly (Figure 3"L")

lk.P. Kindleberger, I!,lgl3gtiongl Econogics r 3rd Ed:ition, p. !3? .

12i."., that international trad.e equaliaes the prices of the
traded goods in the trading countries.

13or a predeterrnj-:eed qrrantítative ratio of 1:1,
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C¡ENERAL EQU]Lï3RïUM l.rITH TRANSPORT C0SÎS
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In the tr¡o commodity situation and using Marshallss offer curve principlerlL

F represents an intersection of the British offer of cloth curve and the

U,S. offer curve of wheat" F is the free trade equilibríum pointu the

Û.S. importing 0C of cLoth in exchange for Otrrl of wheat which is what

Britain Ímports j-n exchange for 0C" the price line which cuts through

at Prr the equilibrium point, reflects the price in both countries.

This price line abstracts frq¡r the consideration of transportation costs.

Tbe new price levels, pl a¡rd pIl 
"""p*ctive1y, 

are dratm to take into

account the cost of transport,ation. At the price o* tire U.5. is willing

to offer OiJ of wheat against 0R of clotl¡. .å.t price oÈ1 tftu U"[. j.s

willing to offer 0S of cloth for 0T of wheat.

In Figure J sr.r.ppose three conmodities are considered instead of

two. Transportation cost is introduced as an intangible or invisible

conrnodity. In the nerç situation, Britain offers cloth for uheat and

transport, &d the U.S. offers wheat for cloth and trançort. Trans-

portation cost represents the dj.fference between what t'he U"S. gets at

the price 0* and wbat the U.K. is rcilling to offer in terms of clotb at

tbe price prevailing in her hcxne country. The economic significance of

the offer currre analysis can be tenuous urrless these costs can be expressed

in terms of tangible traded goods themselves,

The Rícardian fonrulation was couched in tezms of a fri-ctionless

and costless world where each region was thought of as a point and all

lLnsoro"y of trüelfare Economicsrr, reprinted in Trlelfare E"ogþg,
Random House Series, 19óh, p. 32 footnótes-. First puË.lffiã iã-Tt-!he-
Econornic Journaltt, TIo1. J0, No. 2?B (fg6O)r pÞ. 197-256o
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FrcuRE 3.2-x-

TWO SPATTATLT SEPARATED MARKETS

*sidney Weintraub, Frigg Theo{y, New Tork, Pitnan hrblishing
Corp., I9\9, p. 27I.
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other regions so contiguous to one another that distances between markets

were considered irunaterial. ÍhÍs is unrealistic as distance couLd be

considered as a cost item to be met or as an input, practically eqriva-

l-ent to a factor of production along with 1anc1, capital and labour.

Nearness to the market, like productive 1and, makes it possible to

prodrrce a ccrnrnodity for sale more cheapþ.

Distance is thus seen to re¡rresent a cost element for two separate

markets. Betwreen the two markets there develops a clearly well defined

border equilibrium. Besources from Èhe adjoining areas tend to gravi-

tate to¡¡ard.s tlre nearest market. assurn:ing (r.igi 3.a) that r¿arkets a

and B cater for beef cattle producers scattered. alL over the areas.

Eqral priees are described by price contours rith the markets at the

centre. fuíces at markets a and B are assumed to be equal. T¡ th-is

hpothetieal situation there is a point F bet¡¿een, at whÍ_ch point the

sellers are inûifferent as to where to market their produce. The poÍnt,

of nrutual tangency, F, represents the position of indifference.

suppose the price at B ríses relatively to the price at a, the

line CD wÍl-l not .qhift to the left in a manner paral lel to the origional

position, but the nrarket area rnrill be in the fo¡m of a tryperbola I$È

about market A" This cotrld be explained. away by the assurnption that
freight rates are an increasÍng f\rnction of mileage or freight rates

are proportional to distan"" 
"oo*ted,l5 The position of Ii-ne

154 model to reflect transport rates between market and. zuppþpoints has- been r¡o:ked out, by T,D, ÌfaLlace and, G.G. .Jud.ge asûij ,o nÍ¡n¡ + B2Mij + E where cij represents the cost in cents of
sh-lpping a lb" of beef carcass fron point i to point j. Mij ís the
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mf, ¿s only transitory as the exlstence of perfect competition will
sooner or later bring about a conjunction with line CD at tt¡e latteres
unaltered position"

B. Econcnnic qonsifþrÊtions! The case of borderling eouilibriurn between

natÍonalIy corulec_ted rysþ,
Several- attenpts have been made to introduce transport costs to

account for price differentials in location and space economics. Eoke16

samuelsonu Beclsnanr8 gEin19 and Baumol have attempted. to develop

spatial eqrÍlibriurr analysis in terrns of interconnected competitive

markets. These developments have made it possible to e4plain the geo-

graphíc location of procluetíon, spatial equilibrium prices and optimu:n

geographical flLorss consistent with a given set of data. samuelson

considered the problem of eçilibrium in spatially separated. ¡narkets, in
the case of a single homogenous commod:ity, uith given demand and. supply

ftrnctions in each market and given transport costs from each source to
the final destination. A spatial competitive model implicit in the

mileage between i and j. The cor:'. coef. is high and significant
aL lft level, See footnote 22, page 32 ior reference,

16Enke, s. tEq'ilibrium Anrong spatially separated Marketsi.
solution by Electric analoguer', EçonomeLrica, vol , 19, pp" l+o-l+8, Lg5r"

17r.n" Sarnuelson, I'Spatial Þice Equilibriurn and l,inear Frogranmingrr,
AEE, VoI . 112, June 1952.

}BM. Beclanan, t'A tontinuous Model of lbansporbationn, Ecolometric€,VoI" 20, pp. 6l$-660, Ig5Z"

lfu. ohIin, Inlqrregi,-olat agi In!çgglt*g1} Trqdg_ (Cambridge,
Ivlass. , Ig33) .
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analysis is less appropriate for an ana\rsis of international trad.e

than for interregional trade.2o The exist,ence of exchange rates, çotas,
tariffs and factor immobiJ-ity all impinge on an effícj-ent operation of

this rnodel. However, assurcing a statj-c situation and. eonstancy of the

existing psychological-institutional conplex, Enkers reLectric t analogue

of the solution of the problem couLd be adopted:

There are three (or nrore) regions tradtng a homogenous good.
Each region constitutes a single and. distinõt marke{. The
regions of- each possible pair of regions are separated--'5ut noiisolated-'by a transporta'bion cost per ptrysical unit wh:ich j-s
independent of volurne. there are nó legal restri-ctions to lj:uitthe actions of the profit-seeking trad.ers in each region. For
each region, the functions l¡hich relate local produclion andIocal price are lsjoi,rn and, consequentþ, the mãgnitude of Ì;he
úifference r,¡hi.ch wiLL be e>qported or importe¿ a{ each locaIprice is kno'¡n. Given these trad.e fr¡nctions and transportation
go-sts, we wish to ascertain: (1) the net priee in eacL region;(e).tire q.rantity of e:qrorts or'i*ports foreach region; (¡i-rnrrier,
regions i:nport, e499T!, or do nei-ther; ([) the 

"ggiegaie 
tradein each commodityt (5) the volume atd direction õi tra¿e between

each possible pair of regions ...,21
Given this setting, Figure 33is set up to illustrate the situation that
should exist on the international- scene. Demand. and suppþ fbnctions in
the united states are shord:n by DD and ss, respectively; in other æeas

incrudtng tanada by ÐrQ- and s1s1r respectively. The d.er¿and and. supply

funetions for the rest of the i*orld are placed back to back with those

of the United States. Quantities demand.ed and. supplied in the 'rother
areastr are read from right to the left, and in the United States froni

2hood, gE. cil., n.5" Also see A,D. Snider, Introduction to Inter-
9pnQE4cs, The rn¡in series in Economics. 

-RËãGãT-ffiffi.80.n_at:igpqJ EconolnlãsrTne- In¿in Series in Economics .-'R#
21EoL", og.-ci!., p. LJ.,
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left to right. 0A represents per unít costs of transferring (tariffs,

transportation, etc") beef between the two areas" ft ís assumed, to

start rorith, that there is no trade between ttre two areas. The price and

quantity demanded in eactr area wíll be determined by the intersection of

the internal suppþ and demand fr¡nciions. At any price less than inter-

naI eçilibriura price in the United States, denand exceeds supply as

represented by the nexcess demandtr function PE¿" At any price above

the ltno tradett, internal price AP1 in the other area, supply will

exceed d.emand in the amount, represented by the excess supply firnction

PlE"'

Not¡ assumÍng that trad.e can occur at a unit transport cost of OAt

a joint equilibrir:n can be established at pt, i.e., the intersection of

the excess demand alrd suppþ functions" The joint equilibriun price

wíl} be Of, in the United States an¿ ¿É in the trother areasr'. At

tiris price the quantity qfQ2 r,¡ill be imported into the Unít'ed' States,

OQ2 consumed and producer price decreased fronr 0F to O*. Q¡Q3 w:ill

represent exports in ttother areastt (equal to imports to United States),

internal consumption being AQ3, and price to dcunestic producer is

increased from AF, to n*. The tota] supply f\-rnction in the United

States has been depicted uy s1s11*11 in Figure J. (i.e. because of

the additive nature of the functions) ft is the sum of the domestic

supply funetion, SlS an¿ the trexcess supply f\¡nctiontr PlEs: whlch
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shows the qrantities of beef that wiIL be imported. at varíous prices

in the United States"22

22G.G" Judge and. T.D. îfallace: FqatiaÄ Hr¡"-g Equilibrig ¿nalyslq
of the T"ivestock Eqqno¡y, Ðept. of Agric.-Eãon.l-Otîa@
EcñTBñrc:78r-frffiÞ5p.' In their model, túe supply fr¡n_ctions in the
uníted states and tbe I'otber areastr are fixed, thus making srsl and
SS1 vertical straight' lines. Let the amount produced in the Uníted States
be B and. the anount consumed 81; the anount consurned. in the trother areâsrr
be A1 and tbe amount produced be A. Totar transportation costs =

oA(B-81)=04,(A-41)
let D1 Af = BPro + K.

DZ 81 ,* B(pro + 0A) + t<

A1 +¡1 =A+B *2Bpso.+B(o.t)+Zr
Hence the solution for Pto, the equilibriurn price

p¡o*L(t+B-B(ot)_zr)
2B

0A'"- 1 (A + B - 2BP¡o - ZK) o TranErortation rate.
B
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A REVTE'!f O¡' UNITED SÎATES TRAÐE TN BffiF AT'ÏD

BEEF CATTI,E AS IT ASTWTS C,AI{ADA

tharac*,erÍstics of beef eon9u¡nption in North Alnerica '

Economic literature is replete r,rith factors which affect the

consumption and prodrrc'bion of meat. Among these may be mentioned dis-

posable ineorne, prices of beef and prices of competing (other meats)

products. Population groups¡.and tåeir characteristics determine the

type of meat consuned; íncome and urbanization are co-operant factors

rEhich tend to ínfluence the quantities const¡ned. Certain population

characteristics wirich do influence meat consumpÈion are occupatíon,

famiJy composition, natíonal origin, and religion.l These factors under

consideration are aL1 value creators and the meat consumptÍon habits of

North Americans are largely ínfluenced by these values. For example,

the w.idespread use of refnigerators in the homes tend to determine the

type and quantiti-es of meat eaten. Again lsupermarketr beef ís higktly

value¿ not so much because of its inherent çalities, but because j-t is

a status synUofz. Teehnological and institutional factors such as

rr.noo increased. retailing of meat in supennarkets and the use of self-

service in meat retailing, more advertising and pronotion and larger

use of Fed.eral grading of ¡eed,.orr have all been continuously creating

1 Meat tonsunption Trends and FaLterna ,
2t"ttlu Market in fowa, Iowa State Univ'

M-929, ffióÏ, p. lt 
-

9Þml Agr ' Handbook 1B?.

ûo-op. Ext,. Sertrice,

3B"i*yur, gp.. gi!., pp. 3-l+.



7+

neI'ì'- values and nelr u-ses " Developnents in Canada in particular have

al-so contributed- to the expansion of de¡aand for beef.4 A. great majorÍty

of the people appear to be close imitators of the American vray of living.
Their eating habits and in general, their ï"esponse to the introduction

of ner'¡ prod.ucts etc. tend. to be quite sinilar to the American life,
Hovrever, there is no clear proof of copying rather than being affected.

by the same forces.

sone features of ihe de\¡erorments of thq beef cattle ind.ustry +¡l

North Anerica-

Ïn the previous section j-t was posited that, historicali-y, certain
i-astitutional and technological changes have infLuenced. the development

of a continental beef cattle market. The consequences of these changes

as they affected the beef cattle ind.u-stry r,¡ill be traced. in this section.

writing generally about the ind.ustry in li-orth :tnerica s.H.

Thonpson pointed out that:

Within a century the hand. of the white nan has transforned.
the habitat of the rnd.ian into an agricultural plant of extra_
ordinary prod'uctiveness in v¡hich meat animals are the principalproducts. withÍn that sane period. have come the rairrãad, thetelegraph' t1_* telephone, improved. híghways, the motorcar, andthe rad.io" îhese d.evelopments have generated. strÍking changesin livestock marketíng ....b

The cessation of hostiLities in the American Civil Þlar encouraged the

L'General econornic prosperi-ty as it affects meat consumptionhabits in Canada.

5Sam H. îhompson, Econonic Trends_ in
S" Stçift Co. Inc.e Sto J,ouis, Ctr_tcagoJg40,

LivSS togk i{arke tj.ng, John
trl. B. Planograph.
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develçrnent of the beef cattle industry on the continent"6 Stocks for

breeding pirq)oses migrated from the west coast of the United States to

the Frairie and Brit'ish 0o1umbia, toinciderrt with this transplantation

of the industry in Canada was the settLement of l,ord Selkirk in 1820,

By IB[0, range catt].e procìuction i-n the r¡¡est of fianada encouraged by a

mass roigration of cattle from the states of Oregon and1.fashington had

made substantial heaCway" the aetive partici-pation of the Hudsonrs

Bay tompany in the industry provicied an added impetus. ffi.gh cattle

prices eneoirraged further e:rpansion of the beef cattle industry.

Buffalo hunting was also a lucratlve venture and, in order t'o repleni-sh

th¿e fast depleting herds of th¡ese animals, cat'tle raising was encouraged

to provid.e meat for the Indians. The early success of the industry was

conti-gent upon this factor" Ead the buffalo existed in

an inexhaustible or replenishabie supply the development of the cattle

inCustry ruight have taken a different course.

Some particular factors affecting the developnent of the beef

cattle industry on the continent are¡

1" Railways, highways (paved, bituminous surfacing, gravelled)"

2. Truck transportation"

3. Improrrernents of roads.T

Ïn Canada the conpletion of Èhe tanad:ian Facific Railway alleviated some

6J.S. Carmichael and T"S"
tanada, Economic Division, Iflrt,

Rackharn, liivestocE l{arketÈH in ltreslerlr
Service Dept. of Agri", Ottawa, þp,2:5.

?Th*puor,, gp.. gË., pp. 6-io,
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of the prohlems connected r,iith marketings. Farallel r,¡ith this

developnent r"las the opening up of coastal markets for tanadian cattle.

Beef cattle originating from British Columbia serviced coastal narkets

in the United States. The building of the transeontinental railway in

Canada opened irp netf vistas for the industry. It linked..the surplus

beef producing areas in the îfest with the deficit and large consuming

areas in the East'. Together with the tradltional narkets in the United

States, a fresh encouragement was given to beef cati;le production in

Canada. Road irnprovement and the energence of truck transportation for

live cattle and carcass beef speeded up the delivery of the products,

espeeially with respect to ccrnparatively short d:istances, These new

developnents could hardly have been inconsequential in interrelating

the narkets in tanada and in the United States. These ne¡¡ transporta-

ticn faciLities brought, Llanitoba closer to the corn belt areas ín the

United States. Feeder cattle shiprnents were thus encouraged. Refri-

geration facilities also made it.'possible to const:rrct large processing

plants near public rnarkets and. interior plants in the proùrcing areas

far removed from the centres of consumpticn. Thonpson outlines four

direct effects of refrigeration on the beef markets:

1. It beca¡re possi-ble and often more convenient to locate

pacicing plants in the heart of the producing areas"

2. It helped to lengthen the period of consumption.

3" ït stimulated further oqpansion r:f the industry"

h. ft provided continuous solveney for those eonnected lrith
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the industry.B

All these developments had far reaching consequences for the beef

cattle trade relations bet¡oleen Canada and the United States:

L. The najor beef cattle narkets in the tr¿o countries r'rere

brought j-nto a closer relationsleip. Inproved transporta-

tion considerably shortened the distances in te¡ms of ti¡re

and economy between these markets.

2" The Ohicago Mercantile Exchange metanorphosed into an

important distribution centre, absorbing most of the

fanadian supplies. The development of new modes of

transportation cctipled with efficient communication media

facilitated prompt deliveries and also made it possible

for daily price quotations to be bandied about, thus

reaching as many buyers and seJ-lers as possible.

_Ç*'3dine and stallslgrdi_eÊtisn

Froduct homogeneity is a necessarTr precondition for the applica-

tion of the concq>t of the competitive model. To grade is to reduce

goods to a conunon denominator" Ifhether the general purpose j.s to rnake

possible an accurate determination of value or to facilitate trading

on descrj.pti-on, or a corabination of both, a properly function:ing system

of grad:ing beef f\¡rnishes a foundati-on for effective market ,r""u.9 An

Brno*"onr g, gg., pp, 26-3I.

9Îhr*puon¡ !8. g!þ., p. JZft.
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effective grading systen enables the consumer b¡" the price he pays, to

telI the producer what types and qralities of anjmals he prefers. On

this score, a Canad:ian producer oî exporter of beef is alerted to meet

the requirements of the rnarket with the greatest effectiveness. The

system of beef grading itself o¡lerati-ng on the two markets has its
dra+rbacks¡ but it is very obuious that it has helped a great deal in

prcrnoting sales dornesticalJy and across the borders:

Grading has not orrly served to create price dlfferentials
for qrality products but_þas also brought about a substantial
increãse ii äorosumption.lo

Trade in beef and beef cattle"

United States imports of beef and beef cattle constitute a snall

percentage of the total domestic procurement. During the period 1950-63,

irnports of beef ranged betr¿een 1"8 percent in 1953 and 10.J percent in
1963" Imports of cattle, mostly feeders, r,rere about 0.5 percent of the

dcnrestic sopply,u The united states trade in beef has the following

features:

1" tanada and Mêxico are the chief supplies of feeders and

slaugtiter cattle " Feeder cattle are imported j"nto the United,

States and thgse,"represent additional supplies wh:Lch conpete

with domestic production for the consumerts dol_lar. The

bulk of these inrports of ]ive anjmals is the high grade t¡pe,

lORobert trfeir, &!g! gf the I'tinistry of Agris!¡lture, Dominion
of Oanadar Iêæ ended }fårch 3]-, L933, p:-j9; -

llBrei-rnyer, op o Ë., p. 5.
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to supplenent the U.S" supplies when they are Iow.

2. By comparison, substantial quantities of low grade beef

are imported chiefl-y frorn the Oceana and Argentina" To

sone extent these imports do affect directþ and indirectly

the llnited States industry.lz High grade supplies of

slaught'er cattle from tanada and frozen-boneless beef fronr

these other countries compete with the U.S. donestic supplies.

Of importance is fresh and frozen boneless beef ¡¡h:ich con-

stitutes a sizeable percentage of total beef imports"l3

Frost of these supplements to United States beef are used to

produce harrrburgers.

3" The demand for foreign supplies is eyclical in nature" Im-

ports are high when the u.s. corr slaughter is low. Most of

tho beef imported is the 1ow grade t¡>e and. since cow beef

production reflLects the size of domestic production of this

t¡1pe of beef, it is reasonable to suppose that these Ímports

t¡irl tend to follor'¡ the same cyclical pattern as cow beef

production.

In Table h.1, the Unlted $tates domestic production of beef and foreign

supplies are compared. Tn the period rgfi-56 imports as a percentage

of total domestie production were Iow. This could be explained partly

12Vene1 W. Benson,r[mpact of Beef ïrnports on the U.S. Beef
ïndustrytt, {:I"$., VoI . \7, No. 5: Dec. Ig6Sr pp" IS9LrgS.

r3gzfr of u"s. Í:nports in 1963 or T.b% of u.s. total production,
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by the high domestic production and partþ by the proi::ibitions of imports

from canada and Mexieo as result of the outbreak of foot-and-mouth

disease in these countries.

T.ABÎ.E L.I
u"s. Tl4FonTs 0F cATTLE, CALVES, BEEF, AND \rEAl*

Year Live .Ani¡na1sa }teat
Ifumber Meat Equiv"1000 Mil. lbs . llil " lbs "

ASß
Mil . 1bs. ¡tll . lbs . of prod..

Total- Meat Prod.c Imports

r950 h3B
'r95]- 220]-952 138
r953 177
t95l4 7t
Le55 296

r57 3l+8 5o5 to76t+
er hB5 575 eye6
I+7

62
35
93

l.63
250
280

l+29
27:-
232
229

775
1037
1Ll+o

'l+10

333
267

10819
l-3953
1l¿610

b.7
5.8
h.h
2)+
l..Õ
2.r
1.6
3"9
8"6
8.6
5.9
7.9

10,5
10 "7

L956 111
L957 703t95B Lr26
!959 688
1960 6+5196r ro23
1962 L232

l+3 2]..l.22r 395
3l+0 9o9
191 1063

322 rsrl+T
25b :.6ogLt6t6 rSlze

t2b9 tl+576
t25l] 1l+5BB

938 L5ú5
tzBT 1631i1

163u
L7350L963 B¡li t80 1679

l-720
rBSg

lB;3sts=é*¡¡fé;edétgA!È¡âS!'gt¡t8¡Airtì€áËti€tgrt¡AÉirdúúá:gfrsSrdl:gr¡s:a!ÉeÈùt¡€cEi{dg:gg€ißi8'A*grõg5s

+{Souree: liyegtock e4d Meè! Situ^ation, tt.S.Ð.A., L¡,lS-130, Ma,y
1963, p. 20.

aEstimated. at 53{, of all dutiable cattle.
btured. and processed converted to carcass weight equivalent.

"Totu1 production of beef including an estjmate for farm slaughter,

rr figure li.I :mports as percentage of dcsnestic productj-on are

conpared vith the percentage of coi¡ slaughter in the United States. There

is a negative correlation of 0.8 betroleen thenr. A ! percent critical value

for n=f00 is "561+, thus leading to a rejectíon of the hypothesis of

independence of the variables.
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FIGURE 4.]., A COI'PÀRISON OF U.S. COW SLAUGI{IIIR AS
PER.CENT OF TOÎAL CATTTE SI,¿,UGÌ{TER AND SEEF IIiPORTS
AS PEì.CENT OF TOTAL DOI'ßSIIC BEEF PROÐUCT]ON.

1954-1963,

Cow slaughter

+ tf\ \o Þ CO Oì O -t C\J r.\Lñ tî\ rñ tf\ tl^\ tñ \Þ \o \o \oo\ororoìôo,õóo\oì
dF.lF{ããá;{'.â_{"-l
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ïmports of beef have trendeci up sharpiy since 1958 (ralte h.1).
This development has been coi-ncident with the up-swing of the total
cattle cycle in the United States and, in ûanada, j-ndieation that there is
a conponent in the cattle cycle ín the Uníted. States r+hose buildup (and

therefore low cow slaughrber) ilas encouraged more i:nports.

Tariffs and other trade barriers

The primary objective of this sectíon is to demonstrate the

econonÉe impacts t¡hich the various Uriited States tariff arrangements anci

exchange restrictÍons have had on the trade relationships between Canada

and the united states. sÍnce the Eirst l{orld lfar, there have been

several changes in tariff regulations and. it is pertinent to trace out

their iiriplications for the tanad:ian beef cattle trade,

TABLE l+.2

TAIüADIAN E]PORT OF TATÎT,E')$

ætda*ã8åtÉ!gå¡éB:a*':ts13ã¿ä¡g;t r¡€tóagædgia8ga3lËa9¡É:3;8;3ãa:¡xrÈ8r¡Str.ilEtáÉ3å-¡qttgaiárá{tiã;tt.!.l¡:!B4s*Ë{argisê¡gigiro;Érg!t¡

lear United Kingdonr United States All tountries
NUMBER

18ZO 1oh,6og to?,73rrqTS \r5 t\',asi - 
tä',bdalqqg 22,ç?o. leio¡U '5tr',Çt,tr

1BB5 62,ry6 ¿tiúd wioot1B9c 66',29 i',QLo -{t',lritr
1Be5 B5,B6s ' 'adz gji{oz1900 ars ,o5ç 86,989 zosiszl+!e15 r5e,?7? ties6 L77,Lo219ro il+o,h2l+ :-:lizto fü,t86
e¡:ácÈaãa!s8aE45EE3SiAÈ358iáA€83:a¡A38¡8r8' rrBåaå¡a=øiE:ré¡Ê!;EÊalirÊEÉaF!¡85Aä8:A¡á€!rsãfãi4ÈEnttgêrÈrrsrrgã¡aaE Èag85¡í*rìas8ì€

#source: Interi¡n Report of the Livestock €ommission of the@'.õ 8.*Fro¡rince of Saskatõhewñ
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Although varj-ations in production appear to have affected cattle eryofts

historicallyrlh the political and. institutional arrangements have had

considerable impact. 0n balance, political considerations had, until

the consurnation of the Beciprocal lrade Agreement j-n late 191+7, been

more influential than econcrnic consj-derations. The struggle between

the loyalists r¡ho favoured Smperial preference and the lJonaÞÎ who

advocated reci-procity could be traeed through tanada¡s erbernal trad.e in

beef cattle.

Economically, the Uníted States market had proven a profi-table

one for tanadian beef catlle, but this has been disrupted often. In

1B?0 about 1051000 cattle vrere exported to the United. States, representing

about 97 percent of the total shipments originating fron Canada". The

Treaty of ïfash:ington of l8?t wfricb ended. a long and. dangerous series of

border disputes provided a very healthy atmosphere for the d.eve'l opment of

the industry in tanada and trade r,rith the United States in general,l5

ILA.L. NealrrrEx¡lort Trade in Agrú,cultural- products,,, in Econornic
OrFanization of Cana4ian Aåric*bure, Edited by J.F. Broth, pp.ffi,
19h0.

15on J"rrrra{f 13, ].:965 a U.S" Congressman, Lloyd. Meeds (Oen. lfash")
introduced a biIL to establish a Fig trfar National Park on an island in
the northwest corner of hj-s state. Introducíng the bill he recalled an
incident involving the shooting of a pig belonging to the British Ifud.son
Bay Company by an Ameri-can famer, naned Lyman A. tutler" The matter
involv:ing the pigls'fondness for Cutlerls potatoes led to this
incj-dent erupting i-nto a flarne of ùisagreement that had been snoldering
between the t'¡o nations. Matters came to an end i_n 1B?1 when the then
frel:r?lan ftrperor was invited to arbitrate. trÏn the 105 years since the
death of that Pig'r, Mêeds recalled, ttneither this nation nor tanada has
felt the need to resort to arms in solving their differences. The Fig
ffar National Park r,riI} stand in the Westernmost end of the loqgest un-
guarde{ borde{ in the world, as a perlTianent reminder of thaffiEniáEional
restraint and co-operatj-on. rr

...IfnS. Congressional Record.,., Jan. 1J, 1965.
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llnti1 ]"995t then, the united. states rnarket 
"¡as 

the natural 0utlet available
to the canad:ian producers. ¡þo¡a 1895 to the first ïrrorld ttrar, the united
Kingdorn supersed.ed the united states as the principar recipient of
Ûanadian cattie. a tine carne when BrÍtain inposed an ernbargo on 11ve

cattle entering the united. Kingdoir as a disease preventing measure.

lhis facior, together with the abrogation of the McKinley Tani-ff, caused
a major shift of emphasis to the united states markets up to r9ao. The

united Kingdcrn onJ-y took token shipments from canada. But the flLow to
the united states was soon to be disnrpted by the &nergency Regurations
undertaken by the united states. An exorbitant ad valoren duty of Jo
percent was imposed on cattie imports into the united states.

Mcre favourable duties on inrported cattle came into effect in
L922" The Fordney-Mccurnber Tariff imposed a duty of zþ per pound on

cattre weighing 1050 1bs. this was followed by the removal of the British
embargo ín rg23 and' thus exports in general rvere enhanced. But this perio¿
coincided r'lith the downturr: of cattle production in ganada. The reù:eed.
exports of cattle in the period rgzo-23 were probably ascribabl_e to
increased domestie consumption of beef and. the downr,¡ard trend in beef
cattle production.

A major rÍfù in the cattle trade r,rith the united. states came with
the imposi-ti-on of the smoot-IIa'srey Tariff rates of 193r. The new rates
were 3É per 1b. for cattle weighing orrer foO Ibs. rhroughout the period.
the net'¡ rates were in effect, the united Kingdonr marlcet absorbed al_most

all beef cattle shipments frorn tanada.

The Hawley tariff was wideJ-y condemned and the general conment of
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the press was hot, tart and to the point'ló It r'¡as regard'ed by the press

as trthe last raid of the buccaaærs of protectionisn on the pockets of

the consumersÍ.U The tanadian producers reacted to this tariff and

thus elicited the following observation reported in the PhÏLadelphia

Fublic Ledger:

The Rrblic tedger believes the Harvley bill should be revised
in several partieulâfs.n.. the duty on feed cat'ble from canada

has aroused what seems to be-¡""I P1?te1þs 
from a neigbbor

toi,¡ard whom we have a special relation'-'

Although the Ottawa Agreement $9r2) with the United l"lngdorn was designed

to help promote erçorts in that direction, the general picture lfas a

noticeable dimj-nution of cattle shipments during the period the lausterel

tariff r¡as in effect.

Tire uníted states-tanada rapprochement i¡hlch eulnrinated in an

agreement of NovemÌ:er L5r 1935 helped in a dovnrward' revision of the high

Hawley tariff rates. In that very year that the Agreement was consumated

some 1o2r93l+ cattle were erqported to the u.s. as against a tolcen figure

of 6r7oh to the u.I(. It was a comprehensive trade agreement signed in

}üashington to secure for Sanada reduced duties for cornmodities represente-

tive of several fields of tanadian production. €anada reciprocated the

gesture by granting tariff concessions including the extension to the

U.S. of the intenned:iate tariff inibs entirety and some specific regu-

16Þ.tr"cts from the Anerican Press as Reported to the t'CIhristian

Science Monitor", t932. Quoted. in R.J. Deachman, 4 E!gdå* Taliff--Amenican
Opinion on American Tarlff to1iq¿, no date"

urni¿.
tB&æ"
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lations.I9 The tariff duty was lowered from 3þ per ib. to 2þ per !b. To

protect her farmers, the United States U:níted imports to 1561000 head.

thÍs ni;rnber represented roughly 3/\ of l% of the United States average .

annual slaughter for the períod" fanada found the r+hole deal very att'rac-

tive and conducive to ercpanded trade not only in beef cattle but in other

agricultural products as well:

Recently r'le have obser"red that Canada is contemplating further
reduction in her rate of duty upon agrieultural machlnery pro-
duced alrnost entirely in the U.S. Ferhaps the trade agreement
originally concluded revealed to her that an even larger trade
with the IJ.S, is so desirable that she is prepared to consider
lowering her Q-pties entirely on her ordn account, that is
unilaterally.tu

The U.S"-Canad:ian lrade Âgreernent of 1938 proved more beneficial

to the cattle e4port trade than the previous one" I''lith a few exceptions,

the general provisions of the ner+ agreement r.¡ere si¡ailar to i.he Lg35

agreement. The two countrÍes continued to guarantee each other unconcli-

tionaL most-favoured natj-on treat¡nent in respect of customs duties. .4.

provision n'as made for an importation of some 22r!00 cattie weighing

7OO 1b. and over at Ll¿þ per Ib. and those wei-gh:ing betueen 200 and 699

}bs., at the rate of 2tf per 1b" After the first quarter of 1939, the

U.S" Governrnent all-ocated to tanacla a definite percentage (86.2) of the

191h" tanad-a Ye.ar Book , 1g37, p. h9l-.

2OA"tt,.rr R. Upgreen, Reciproggl Trad.e.AgegllqqL,
Series, Univ" of },linnesota, Sept. L937. fn the period
there were other i-nfluences also: Canadian cattl-e and
to the U"S" increased because of drou.gh'i; in the U.S"

The Ðay and- Ilour
mentioned here,
seed grain exports
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necessar1r part of the total çota" This amount was L'l+2r23O head for

April to December inclusive of v¡hich Canada was to e:çort to the U"S.

not rnore than 57r72O head at the reduced rate in any of the remai-ning

three months" The amou-nts the U"S. all-orsod for other countries for tbe

balance of the year r,rere 22r77O head of 'which no more than Br2B0 head

coulcl be admitted at the $l per 1b. rate in any quarter. Irmred:iately

these çotas ¡rere filled, the regular rate of 3þ pæ lb. would apply.

This nel¡ agreement firther increased exports to the Unit'ed States at

the erçense of the U.S. Shiprnent,s to the United States øere lO2r922 lnead

as compared v¡:ith l+r27L head to the U"K. Thus, econornic conditions rather

than purely political consid.erations set the pattern of cattle trade

throughout these years.

ln 19h2, under the stjmulus of favourable e4port outlet in the U.S"

and r,¡artjme condj-tions, cattle production reacheC a record height" Add-

itional to Canadats domestic reqrirernents, requests came from many quarter;

meat supplies for armed forces in Canada, ship st,ores, the Red Cross for

prisoners of war, essential tanadian industries, supplies for British

dependancies r^lhose nor:nal source of meat was curtailed, and other warti¡re

devetropments such as the Alasl<an Ïfighway, Backed by the pressing demand

al-so for more meat for domest'ic and foreign consurnption, it became

i:nperative to regulate the narketing and. dispositíon of livestock2l and

to develop equit,able ttistribution ancl control of meat throughout Canad¿"

As a primary step, it was d.eemed necessary to restrict the export of

2lt¡vestock Market Review, IgLQ, Dept. of Agr. Marketing Service,
Ðominion ;reffi,TñTT-f*
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livestoci< frorn Canada. 'Conseqtr"ently, erçorts of beef eati,le were pro-

h-ibited by the trfar Tir¿e Food torporation, Canada T,td. operatÍng under

tbe lrlar Tj¡ne Prices and Trade Board" trbonr Septernber h, l9L'2, th:is body'

became the sole exporter of beef cattle in tanada" Stringent measures

were instituted, designed to encourage an orderl¡'supply of cattle and

beef throughout the year and t,o maintain cattle prices in rþroper

relationship to maximwn wholesale and beef prices at all tj¡1es".22 In

Qctober l-9M, exports of calves came to an abrrrpt end under regulati-ons

sjmilar to those applied to beef cattle. Bett¡een October 19h2 and. Mareh

l-5, :.-9Lú , therefore, no cattle moved South except those for dairy puryoses

or purebreds for the improvement of stocks. The U.S.-I4exico Agreement

signed in 191+h, fjxed a rate of Lþþ lb. for al-l classes of cattle imported

into the U.S. In 19117, surplus beef r,¡as shipped to the U.K" under contract.

the underlying pur.pose for these .Tlartj-ne regulations and the Meat

Board conseguently set up in 191+3 was to direct the neat industry so that

export to the U,K. might be facilitated.23 U*l9ll8, meat was in abundance,

In 191+9, the Board e4punged all its warti¡ae regulations. The reB¡ronse of

the cattle proclucers lras to agitate for the rernoval of the ban on exlport

of cattle to the U.S. In that same year (19tr8) the sale of cattle off

farms, incl-uèing shipments to yarcls, shipnents direct to packers, and.

shipments direct on export were the largest on record, Direct er'ports,

mainly to the U.S. ortstripped the prerrious record high set in ay62b Ay

22mia., þ. 5 .

23T*"ki", gp."gi!. t þ. 27 .

24-.u., und.er the Canadå-U.S. Agreement.
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83.J percent.

The removal of the restrictions put on the shipments to the U"S"

was probably accountable for the increased exports. In the sane year

the U.S" domestic production and total foreign acquisition of cattle and

beef products also initiated a sharp upward trend"

The phenonienal increases in production and marketings of beef

cattle :.n 191¿8 ill-ustrates a very interesting interrelationship between

Canada and the U.S. h¡rorts to the U.S. in 19hB increased sharply

because there were markets for the Canad:ian product there. This happened

at the tine productíon in the United States had also shown a sharp upward

trend" hrl:at can be inferred fron this?

Conditions in the Un:ited States provided markets for Canadian

surplus beef cattle but available evj-dence does not seen to support the

ccntention that the cause for increased production was the develçments

in the U.S. llhat appears to be the case r¡res that the increased production

i-n ,€anada was internally generated and only bears a fortuitous rel-ation-

ship with conditions in the United States. It has already been mentioned

that under the stj¡rulus of war tjme condjtions, there tras a pressing

need for more Canadj-an meat. To meet these requirements, resources

were irreversibly committed to beef cattle production. The encouragement

given by the government under the Agricultural Frice Stabílization Act

wâs a ftrrther step whlch encouraged production. Additional to ttr-is, the

Geneva Agreement involving mars¡ countrj-es establÍshed a tariff rate of l'þþ

per 1b. for all classes of beef cattle" toncornittantþ, quota restrictj-ons

came j.nto effect" .4. quota of [001000 head for cattle ueighing 200-f0O lbs,
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and. another l+0rOOO for those weighing over 700 Ibs. ¡'rere imposed" Other

irnped.iments to trade apart fro¡r tariffs and emergency regulations have

been certaint¡act,s of Godtt. In 1952, there l{as an outbreak of lfoot-

ar¡d-nouth diseasel in Saskatchewan. The U.S. on February 25, ]952 placed

an embargo on the imporbation into the country of Canadian cattle" During

the period the prohibitíons were in force, para1le1 developments took

place in Canad-a wh:ich resulted in tanada taking action to impose inport

restrictions so as to protect the donestic industry. 0n t'farch 2, A953,

all these prohibitions and restrictions were removed. Since 1953, i.lne

follor,ling tariff rates have tended to be in force (ta¡te h.3). The fixity

of these duties since they became operative should give a clue as to the

main forces that have affected trade betr.veen Canada and the U.S" two

outstanding factors appear to be the relative pri-ces in the two countries

and possibly, the devaluation of the Canad:ian dol-lar in 1961. The spread

between prices in the two countries after adjusting for transfer costs sets

the pattern of fl-ol'ls across the border, The influence of these relatj-ve

prices and price ùifferentials on cattle exports r,rill be statistically

evaluated in a separate chapter.

Quota impositions appear to have had relatively negligible effects

on trade between the two countries. As obsereed elsewhere in this study,

these çotas have been exceeded on-1y once; and besides, they are not

real-ly insurmountable barriers to trade. Àn additional lery is rather

imposed on shipments exceed:ing the g1obal quota.25

^îtt2í.e., the tariff increases by 1É per 1b. after certaln totals
have been received from tanada and Mexico.
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T¡TRTFF RATES FOR CSTTI,E AND BEEF PRODUTTS;T

======g:g=s===ãsa!ã =gã====Eg=====ggãÈE=æ=Ag=:5=êt===g=gu=========ã!g:====Ggæga

classification u"s" Rate canadian Rate

sraughter and feeder r|É-q9r ]b. in quota 11¿þ per Ib. No quota.
under 2O0 1bs. of 20Or000 per yèar.'

2L¿þ, per lb. over quota.

Slaughter and feeder
200-699 rbs. zþþ per rb . $.p per Ib.
slaughter and feeder låf ry quota of $f per 1b, No quota.
?0C lbs, anC overn l+00r000 year al1

sotrrces, Ifax. 120rOO0
per qtr"

Dairy cows JOC 1-b. J-|l per J_b. $l per lb.
and over

Beef and Veal fresh
and frozen Ibs. 3p per Ib. Jl per lb.
:3ËrÉtÉ=gãgãrg=gãE==E=ÉEts===r=lE:á===:ã&gãÉE=aGgE!9g:5gã5&eããgãæã=&5ã&ãæ====æs¡5=ãããgE:Éø

*So,r""u: 
ï4vestock Market, Revi€w, 1962, Dept. of Agr., Ottar,lafanada. 

-
Econornic jmplisrtions of tariffs for beef catlIe trad.e r,¡ith the u.s.

High tariffs as often jmposed by the united states on cattle
Írnports have two ¡tain effects" First, they increase the total cost of
shipping the prodrrct to the United States, Second., they 1orver the rreffec-

tiverr selling pr1ce of foreign beef cattle and- beef offered. for saLe in
the United States"

the nature of eeonomic adjustment which might be effected by a
high tariff is illustrated in Figure h.2" The introduetion of the

tari-ff, ceteris Hi$rs!, witl : increase by an eçal amount the ver-
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t'ical dísplacement of the supply and demand. functions in the rfother

countriestr. In Eigure l+,e tne ver.tica] distanee batneen dldI and dld
tneasures the fixecl tariff pcr r_rnit of nrortuci:,. é.t the jnjtja} eq,riJ-i_

brium position, the total quantity consuned in the Ûnj.ted States ís 0Q*

of which the quantity produced domestically is OQU and the quantity

imported is OQt" No',{ a fixed'r,ariff is imposed. The effect wíI} l:e to
shift the denand and suppJ-y functions in the rest of the r,¡orld to the
positÍons shown uy ala| ""a "|s]. Quantity eryorted to the united

States r,¡ilI be , ''educed to ai; the price in the rrother countriesrr wi.ll
b" eT. The domestic consunrption and production in the ûnited States'1 1r'rill be OQi',ana.@- res.oectively. The sum total of all this wirl be

that the price ig thg u.s" hrirl be increased qnd @ in the "otheq
countries t, lowered "26

26Martin'1,1. Abel,
Agricultural tomnod.ities f'

rrPrice Ðiscri:n:ination in the World. T?ade of
, J.F.E""., Vol" [8, No. 2, May Ig66, pp. t9B_99.

The extent of the price rise in the united states and the price
fal-l' in the ttother countriestt wjLl d.epend upon the respective d.emand

elastÍcities. Tariff recluction r.rirl- have the opposite effect.
The united States series of tariff barriers have not only reduced

e>port earnings of countries like Canada which traded with her; they also
have indirectly affected domestic prices of cattle in these other countries,
For tanadlan producers, sone elenient of uncertainty haE at one time or
the other, been introduced into the industry.



CTLTSTER V

CATTLE CYCIES ]N THE U.S" A\ID CANADA

trn this chapter we shall be mainly concerned r'rith tjme series

d.ata, or historj-cal variables, as Schumpeter calfs them" Catt1e numbers

on farrrs in the United States and Canada are our target variables and

an attempt !úiLl be mad.e to 'brace out all the relevant logical relation-

ships between the cattle j-ndustries in the tr¡o countries"

General1y, the buying decisions of consumers dete¡nine the demand

for beef . Producerst decisions, on the other hand, deterzrline how many

cattie tlrey will breed and feed, which in turn deter,nine the quantity of

beef availalcle to consr¡rners. the total cattle inventorios on farns

from year to year are subject to the play of a diversity of forces. The

number on farms each year rriLl be the results of many i-nfluencing fac'ûors '

Among these nray be listed:

1" the circr¡nstances affecting d:iverse cattle producers

2n Government Policies

3, The weather

h. The level of prices of feeds

5" Electioneering prcnÉses

6. tcistence of war and peace,

In stuq¡j"ng the interr"elati.ons@ betçeen the t'¡o industries, i-t becomes

necessary to classify these diverse factors into categories that are

significant for conparison purposes and that correspond to realities

in the fiel-d of studY,
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I'tingled 'nrith the irregular movements are the effects of accidental

and irregular factors. In tjme series analysis, this category is a catch-

a-l l for consequences of unpredietable eventsr such as fLoods, drought,

foot-and-¡nouth disease, abnorznally low prices and generar business

depression as wel} as the effects of countless rnj.nor events equally

fortuitous though less violent j-n their incid.ence. Such events influence

the value of the variables at any stated time, moùiflring the effects of

long-terzn novements and cyclical factorstl

tlcles in general, in the sense used in economics, are dtfficult
to define other than to say that they ere periodic sr.rings j.n the level- of
price or production, cycles are maÍnly the alternating of rising and.

falling short-run trends in econor¿ic variables about a longer-:rrn trend..

Because of the gamut of forces operating regularþ or irregularry,

cyclical phenorrtena are often unpredictable, Ímprecise and unmeasurable,

Prediction could in general be made only in broad ranges. As the underly-

ing puzpose of this study is to -r,race through the j-nterrelationships

of the beef cattlo industries in the United. States and. Canada, lre shall
restrict ourself only to those forces relevant to the industry.

conceptually, the cattre cycle rests on three piIrars.2 Firstiy,
producers tend to forrnulate production plans on cÌlrrent or recent prices

which alternative opportunities might bring i-n. secondly, produe-bion

lF.,0.
pp. 336-JBZ.

Mills, fntroduction to Statistics, HenrXr Holt and. Co", lg56,

2Î.{arshatlr 
!p. cÍt., p. 12.
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plans take some titre before they mature. There is an j-nevitable tine
1ag in the bioLogical process. This factor accounts for the relatively
long cattle productíon cycle (ttrree Jrears from breed:ing to slaughter for
mature steer and fi-ve years from time herd expansion begins to slaughter).
In the th:ird plaee, the resulting expansign or contraction in inventories
may be directly related to slaughterings and. ind:irec.bly to market price.
All these could be e:ælained by the familiar cobr¡eb or recursive ¡noder.3

Catt1e cycle theorists so far have shov¡rr a certain amount of
disagreanent as to the cause of eyciical phenornena inherent in ùhe total
inventories over the years. sorle regard them as regular cycles wh:ich

are generated mainly within ilre industry, obhers argue that the cycres
are no cycles at all, or at best they are nerely the result of fortuito¡s
forces or rtsuccession of unrerated episodesrr which are not cyclic in
ruto"*'h the cattle cyclicar phenomenon at+,ributable to the first

-^^]l' ülaugh, ttcobweb Modelsr, J.F.E., vol . r+6, ¡e" L: November r9,!+,pp. /J2ff
Itarqr ¡¿s¿sl is recursi-ve if it shor¿s how certain initial eonditionsin period t+l will affect c-ond.itions in period t+2,, etc.

lsing prices (n¿) .to quantities (q+) ;;ñ*; ãs derriations from therespective lno:rnalt or equilibrium rTalues in period. t, ffaugh derives thefollowing equations:
Price pt = -,a q¿

a(t+I) = b Pt =-"5 9t
Hence q(t+2) = -abqtr¡1 = (u¡)2 qt and

.tl+*1,\ = l-u\2 ^ /+-o\ - i-,-r)t
T(.t:*) = (ab)Z q (t+z) = {au)l+ qt. i.e" q(r+zk) ("u)2k qt
\^ü-: €1, means the system converges

ç^Pl: > 1, means the system diverges
tab/. = L, means the system is continuous,

i:ri;,::slyffiå,:ËË#pq: :ist'si$¿ ffiÊ,# ffi ËProduets, !Cg. of Corn Belt' +/))t yp. u\J-;/v. Dee aISO .J.4, H6pkinS F., L-
ffi#g¿.,*+ qffiF gq M J-seer gs!!le, ïowa Agr. ftqpr.ffi;EæffirõT,W ¡il ¡g1äf.=* s sec¿ ed!6ae ftç
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school of thought could. be aceounted for entirely by the response of

cattle producers to price. Froducers regulate their produetion programs

by the profitableness of their enterprise. This theory is useful for
pred:iction purposes. The long-te::rn trend of expansion of cattle productio¡

on the continent resulted naturally from the rapid. gro',¡rth in human papu-

lation, and to the exbent that it i-s a separate factor, the change in the

proportion of the dairy component of the cattle inventory. shepherd

has dlscovered that if the catttr-e population and cattle price cycles are

eompared, it becones clear that the tr,lo are very co¡nparable " He contends

that if each point on the pcpulation cycle is moved ahead by four Ðzears

then each wiLL corcespond closeiy to a similar point on the price cycle.S

The reason for this logical relationship could be that it takes about

four years for increases in breeding to show up in the market and a

similar period for liquidatj-on for overe:çand.ed. herds. The inventory

cycle could be used as an index of what cattle prices are 1ikely to be

in a stated fr:ture

The other eyclical theory--knoúrn as rtepisodicrr theory--explains

that the majoz' cattle price movements are not the result of an ttinherent

and self-perpetuatingtr tendency on the part of producers to expand or

cut back production" Rather, the contentior:'Ís that they are the result
of forces outside the cattle industry, forces which are not regularly pre-

I/shepherdr g.9i!", p. BB. This has been shor,m to be the ease in
the u.s. 1,.P. Marshall also aruives at the same conclusion when the
canadian cattle production cycle and. price cycle are eompared.. videlbid., pp.2O. -u ---
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dictable or recurrent in character. The episodic theory e>cplains beef

cattLe price movements by a series of unrelated events or episodes, each

of whicìr happens but once, and none of l'lhich could have been understood

in a cyclic exPlanation.

It is necessary to point out at the onset that' these tuo dla-

metrical.Ly opposed theories do, together, eqrlain the cyclical movements

of beef cattle prices and inventories. There is naed to conrbine the

major parts of both theories by using a suitable model

füe assume as a matter of convenience that there is a pattern of

change inherent in the cattle ínventories which repeats itself (rcitfr

more or less variation) i-n successive cycles. The conventional way of

e>çressing these cycles has some serious drat¡backs ' hiaugh has demonstrated

that errors are likely to be compounded. when forecasts are made recur-

sively over a periocl of yeurs.6 l'faughts equatÍo*s refe*ed to in foot-

no'be (3) are all linear, bu.t Hotelling? ana Bean8 have shown that the

actual functions are not linear for the reasons that output will be

elastic for srnall changes but increasingly inelastic for large changes

because of the nature of frequeney distribution of costs.

Samuelson9 dis"o"ues Leontief ls paper r.rhichr outlines the conditions

otr'laugh, 
-æ. ci!.

THarolci Hotelling, rtF,clger"rorthts Taxation Paradox and the }Jaiure of
Denrancl and Supply I\rnctlons", {-o]rrrlg! of Poiitic* $gop.q:1l, Vol' h0, 1932"

BL.H. Bean, rtThe Famrrer*s Response to ?ricestt, {g! ol IÞrm

EconolE_ics, Vol. 11, JttJY J-929

%.¿.. Sarnuelson, Foundations of Econornic $Ffpig, Atheneunt,
Neu Tork, ::16r, pp, 39Ó-il-
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for òivergence anci eonvergence in the general case 'r+here the slopes of the

tr"¡o fu¡rctions need not be constant. Samuelson, hor+ever, poínts out that

ttthis is more an ind:ication of a soluticn than a sol-ution per se since

the functions in q-restion may be very complicated functions".10

Another defect of the cobweb model or any relat,ed model (sa¡'

moving averages) Ís that it ma¡. fail- to reveal hidden cycles" This is

of crucial importance in the cattle industrX¡ as technological advance

and improved production techniçes etc" have conspired to shorten appre-

ciably the cattle cyele. These L::id.den period:icities (shorter cycles) are

swamped by the longer cycles l¡hich are the ones îre eommonly speak of.

ârofessor J,A. Schr::npeter dlstinguishes three major tSrpes of oscillations:}f

Kondratieff cycles r.Éth a period of sornewhat less than 60 years, Jugì-ar

cycles with a period of less than L0 years, and Kitchen cycles with a

per"iod of about 3å years, A rnodifi.ecl Fourier Analysis has proved ad.e-

çate in revealing these hidden period:icitj.es " It has been founci out by

the application of this rnodel that rcilh respect to the historical data

for cattle on farms, there are nore than one type of oscillations present.

The Fourier analysis has the added advantage of beÍng able to (1) isolate

and cornpound-, where necessary, the most i:nportant factors r¡h-iclr influence

to*¿g" , P, 39o -

11J.4. Schunipeter, BusÍneËs Cycleq, VoI" 1 (Nera ïorlc,Ig3gj pp. f6Uf.
See also, N.D. Kondratieff, rrThe Long 1¡Iaves in Econolnic lifert, fievie-li
Econoraic statistics, vol . a7 (1935) pp" 105ff, and Gerharct rintñer,
@tey & sonsr-rn".l NewToík, rg6?, pp. 216ff .

of
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cattle procluctioni (2) measure the impact of these factors on cattle pro-

duction; ana (3) facilitate testable pred,ictions¡ and (h) formulate cycl -
j-ca1 indexes exhibiting the effect of those factors ind.entified on cattle

produetion. ft is a compromise for the two cyclical theories discussed.

previously,

Factors affecting catlJe p_roducti_on.

Decislons of both producers and consuraers play an important part

in settÍng beef prices and indirectly in detezmin-ing beef productÍon.

The total production is ùnfluenced by many factors, some of r¡hicir are:

1" Demand" there are many aspects of th:is factor. The most

influential consíderations are consumer inccmre, population, consumers I

tastes and preferences and the supply of cornpeting nieats. hice-induced

expansi-on and contractj-on of productj-on is the resultant of the operati-on

of dernand and supply forces. over time, demand can be sti:nulated. or

dlseouraged by the efficiency with r'¡hich procluct is provid.ed to satisfy
:+ A2
It¿o

2" Technologã:. As beef cattle productÍon is not a primary- enter-

prise but is based on the conversion of raw materials the output capacity

of the inclustry is determined., to a great extent, by the supply of raw

product at its disposal. trProduction of meat animaLs as practiced has

continued to require rhusbandryt. I4echanization, impersonal and efficient,
has not proved. a ready replacemerr¿.rrI3 Apari from the effect of feed.

1)^-'Breimyerr 9p,. c_it", p" 29"

13r¡i4. ¡ pp. 32-35.
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efficiency on productiuity gains in beef animals, capital investment has
played a leading role. s. rising output per cow is in evidencB"

3" Episodic forces and other infLuences. Includ-ed in these are
Government policies, prices of feed, ttre weather, existence of war and
peace, abnormally 1ow or h:igh cattle prices in the united states (trom
the tanadi-an point of view) etc. These forces rierd a conrposite in_
fluence on cattle production.

L. Random influenees. These incrude all the other factors
influencing production noted. earlier in this chapter. rneluded also are
observation and tabulation errors, .flLood.s and drought.

There may be several uniclentified factors, Thus, in the absence
of a precise kno¡¡ledge, we assume that, the residuals left over after
subtracti-ng the trend. and the cycles are nomally and ind.ependently
d:istribut"d.lL

The MocieJ and. me-bhod of analysis.

The foregoing factors all could. be grouped into one equation thus:f5
Ït=\+BT*+r"+E, (t)

lvhere lt * Cat.ule nu¡rbers on farms or output

- 
th*.H. ïeh and L,D. Black

Te ch. sur.j. " ño I 
-¡i, *ni;":'ípor-. -ñäirffiffi"H"ïffiH##;¿0" 

.
l5rui¿"' p. 3. For full treatunent of the application of Moclified.Fourier añãi$sís-to Economi" oãt",.lee pp. l8f¡: The predicted. var-ue ofoutput ïras represented by the equation:"Åï="t+bt¿+I"

trfhere the first' üwo terms on the right hand. side of the equation repre_
ffi:rr:# j}:î3"*' rc tlro Ë¡rE pr tr,r *'i¿r*ää 

"y"re" or rhe composite



f, o ¿-y¿riË.ble, representing technological
t of the functiono

fo, = fopnts ' represented by the intercept

I" * Sum of episodic, price, weather and

conrpósite inventory cYc1e.

Et, - Random residual" (ttre t" represent time")

Using simple harmonic functions, the conrposite cycle coul<i be
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change reflected by the sloPe

of the equation"

other influences or the

when 1 0f * the amplitude of cYcle
N

ß. * the phase angle of cYcle'k
îk = the frequency of eycle
ñ
k = the i-ndex of each indiuidual cyc'l e '

It has been shown that with the use of charts or of the most

sophisticated methocls of Fourier analysis, it is comparatively easy to

shor,¡ that almost any record- of the past is made up of somg combínations

of swings. the same is true also for a wide variety of artificial serj-es

generated by a randotn process -rrith no built Ín cyclical behaviour whatso-
-/

ever.ro To circumvent this difficulty, and also to obtain a population

of rssiduals having a nsen equal to zero a linear regression was fitted

to our d.ata, using the first tr+o terrns of egratJ-on (f ). the estimated

values were subtracted from the original to obtain a series that is

considered random in nature" The derriations thus became the data upon

represented by the follow'ing equation"-i-
r^u Ë L*ulsine[F+(fr)(t-r")1 _.1c k*1 ñ ,''L-

l6Benoit l{andlelbrot,
Fareto (second draft), -paper
Oonference, Ottawa, 1963, p.

(2)

Toward A Revival of the Statistieal Eaw of
Fl'õffi tã¿E-ããñtffi ailã-nã-rstatiffi cãï
.Jl, " jvI¡-meo 

"
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which the Fourier analysis was applied to dete::mine whether there were

any harmoni-c ecunponents in them

The arnplitude (Au, Fo and. t¡) and phase angle (0u) of cattle

cycles in the United States and Canada are shown j-n Tables 5.I and5"Z"

Because several cycles have been revealed, judgement was used to select

the most approprj-ate ones. the method adopted was to select three or

fou.r C¡ vaLues to be used to cal-culate the inùividual cycles and the

composite cycle. The cyclical effects on total cattle inventories at

K = l+, 9, 15 and for tanada and- K = l+: 7 and 16 for the U.S. were deter-

mined.U These cyclical values are shou¡r in Tables 5.3 and 5,b. The

predicted values of the data usecL are plotted in tr"igures 5.r and.5.z.

These predictions ltere made on the assumption that the same cyclical

pettern existed throughout the period und-er study" The predicted,guanti-

ties for the Canadian cattle inventor'.v erc verl¡ c.l-ose to the a.ctual ca.t.ble

numbers. Because of a relatively longer cycle embodied in the U.S. data

(1."., k*2) the predicted quantity follows a slightly cïifferent course,

Ufnu duration of a eycle can be derived by the total nurnber of
observations d-ivided- by the radians per year or 2N j-"e" the duration

k-l 2
of a cycle of k=l+ for 57 observations is given by z(zgl¡ = 58 * lBJ years.T:r r
The year a cycle started is found by setting po +¡þ 

*1r1ro) '= oo . i,eo for
¡=4r the year the Canad.ian cycle started can be derived by setting
-"2645 + ;-*"9¡5i (a) (t-rg54) = o or T = 3-93+.6 ov approxinately July tg1+,

29
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be e:çlained by the standard

where e = Y-a-bx-r", and n= (21\T-1) representing the total nu¡nber of

observations. The stand.ard. deviations for residuals for the U.S. cattle

and the:.canadi-an cattle inventorj-ës are t 1400i+.15 and 3 5tz"5A respee-

tively. These are rel-atively small- and are less than 6ft of the rong-

ru-n average produ.ction of cattle.lB

I'fuch rnore revealing results from this model are the cyclical

at least during the tr,¡o maj or war periods .

that the predicted quantity for the United

farnis is cl-oser to the actual nu¡rbers.

The precision of the prediction may

devia.tion of the randon residuals , i.o. ,
.: A p \+

^lia-ù ai à e;. iii=l * 
I

^'.. n-3 i

-ô
.LÕ ---A growth model--a

for prediction purposcs "

1=abx-k
where u * l4 - (i'rl x ru3) I

72

It is, ho.,{ever, significant

States cattle nurrrbers on

modified Gornpertz Curve-- was formuiated
The model was

111 = 1¡u mean of the first third of the series.

% = Tft" mean of the seconci th-ird_ of the series.
*j = Tnu rnean of the last third of the series.

For the tanadian cattle inventory--L9A7 to L963--the pred:ieted equation
lras t= 6L8.6(r.oe¡¡x+ 6338

S = g 59)+"5
x=Lr 2, .."..57. LgOT = l- etc.

The gain in precision by using the Fourier analysis has not been demon-strated" This shoulci not, render nugatory the application of the l-atter
model " Some gain in precision is er,pected if a curvilinear rather than
a linear model- is ursed- in equation J. Besides, the magn:itucie of gre
composite cyclical values depeirds upon the nurnber of in*iv:icìual cyclesselected: fn our analysis judgement r¡as used. to select these cycles and
we feel a trial and eruor procedure should i-rnprove the precisioi of thepredictions.
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indexes, These are shoHn in Table 5.5 shoi.¡rr on page 7t. anð.75, The

cyclical indexes for cattl-e inventory range fro:rr. -71' La +1fl for tanada

anð, -I2,Ã Lo +iTfr for the United States. These results suggest that

annu.al fluctuations in cattle inventorj-es are appreciabiy influenced by

year-to-year variations rbf r,¡eather (which affecÌ; prices of feed),

epi-sodic and other influences.

The cyclical indexes for the average prices received by farmers in

tbe United. States are also very revealing. Sorne interesting relations are

brought out when these are compared. t¡ith the United States inventory

inclexes. The patterns of these indexes when plotted il.lustrate the

correlatecl shifts of both prices and output of cattle over the years"

In an :f:nd.irect manner, the results'shor,l that both the demand and supply

curïes for beef cattl-e sh-ifted together. The results of the plotting,

shown on Figure Tll make a very clear picture. The coruelated shifts of

supply ancl price in a negative manner are revealed.

Spectrurn analysis was perforrned on the residuals for the United

States and. tanaclia¡r cattle inventories to determine whether the cyclical

fluctuations in the two series coi-ncide in tlnring or whether cycles in

one series consistently precede or lag behind eycles in the other. The

method employed was to d.eternine the correlation between the two series

for concurrent observations and by making successive pairings ïrith varying
lÕ

leads and lags.t' The correl-ation figures do help bring out the typicat

f9trre residuals from the U.S. cattle inventory r¡ere treated as
one variable. The z'esidual-s obtained from'..the Canadlan cat{:Ie inventory
were al-so treated as another variable. #orrelation for concurrent ob-
servations were calculated and then the Canadian series was lagged one
year, etc.
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coRREr"ATrON T-å3tE FOR succEsSrvE PATRTNG oF Fr,srDUÀrs

==Lj= *iã=g====s= ===== ===s==æ;ã ssSg==g=g33 È=s$=== 
= ===æ ags=

time Lag r (t-r) (t-z) r-3 t-i+

fiorrelation .35 0.L
====så=s=¡===========a====*=É

o.32 0.1_6 0.02
Ë=====:.=æ=======3==:i==s==tË9

time inierval betltreen the Unj-ted States and the Canadian cattle cycies.

0n the basis of these fj-nd.ings we conclude that the Canad:ian cycle lags

behind tbe United States cycle by approximately one year. These results
compare very well r,rith actual time lag in eattle i-nventory upturns and

downturns in Canada and. in the United States" As is obrrious in Tab1e 5"6

the magn:itude of all upswings in the respective series has exceeded a1l

the dor^¡:turns in absolute ancl percentage t"ror",2o This phenomenon is
largely attributable to the general e:çansion of the cattle j-ndustries

i-n the two eountries. The growth element represented. by the trend

equation embodied accounts for a very large proportion of the long-run
output on farms. B.G. MarshaLl aïgues that the mentioned phenomenon,is

also j-nherent in the nature of the cyclical. move*ents.2l A given increase

in production does not necessarÍIy ensure that a decline will take place

pari pÉrssu' rn the expand:ing phase of the cycle, proclucers are optinis-
ti-c and they ccxnrnit resources almost imeversibl-y to thei-r enterprise.
The contributj-ons of the resoìlrce inputs fornrulated in our mo¿el are

substantial, in*icating that a major portion of the procluction of cattle

2!u,c*pt for the rgbs-irgío d.ownswing in canada which exceededthe previous upsuing in absolute nurnbers, ñot percentage rvise.
2fl4arshall, 

S.. cj-t", p. 17.
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TABLE 5.6

THE DIIRATION A]{D I,lÄct[ITIIÐE 0F CYCLICAL l.i0l¡]Ï'ml]TS
ïN C¿,ÏTLE II'ìTIIÌ'ITORIES Ii{ IIIIIITE} STATES

AI'iD CA]\IA.DA, 1906-\962

Cycle Duration of Upswing
and Domsw-ing

Charrge from
High to Lor,r

Low to Hish (+)
(-)'(tro' ooo head) id

L9r2-L928

rg2ùLg3B

r97ùL949

]-949-L958

]-958

tgro-]-928

L92ù1939

1939-L950

1950-1958

r953-r959

7959

r912-1918

1g1B-1928

192B-L95+

L914-1958

L97ùL945

L9+5-L949

L949-L955

L955-L958

r:ncompleted

1910-1919

r9t9-r928

L92e-L934

L934-1939

L979-L945

t945-L950

1950-1958

L95B-1959

uncompleted

6 years

10 years

6 years

4 years

7 years

4 yeavs

6 years

5 years

9 years

9 years

6 years

5 years

6 years

-q) years "'

I years

1 year

U]-VITEDSTAÎES... ô C Ô O O O '
+ L7 1365

- r5,7r8

+ L7,O47

9,LzO

+ 20,524

8,7+3

+ L9 
'762

5,7L8

+ 1L.O

20"6

29,g

L2.2

30"6

1002

25"Q

5.2

CAIIADAEÖCCC

+ r,779

797

+ lr6lz

696

+ L,258

Lr2gj

+ 2'647.

275

+ 26"7

9.7

+ 2L"7

7'7

+ 15"0

* L3"4

+ 5J"7

- 1J"1

-'Note: For the beef component the downswing rlras - 777 or
probably accounted for!1,8/o. The ruilk component of the

this extraord.inary phenomenono

magn:itud.e of the
cattle inventory
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1n the tr¡o countries r.¡as depend.ent on prerrious levels of resource
22Inputso

Other cvcf ical charactqristics

1o Rates of chanç þ cattle numberso These rates of cha:rge measure

the rate at which producers increase or d.ecrease their herd.s. In S'igure

5.3a llne rates of change of cattle inventory in the United. States and in

Canad.a are compared. In Figures 5"jb and. 5"jc t]he rates of change of beef

cattle on fartns aTe compared" with their respective totaL inventories"

Because of the relatively long cattle prod.uctj-on eycre, farmers carmot

very quickly and. read.Íly respond. to increased- prices" Henceo in the u.pswinge

the year to year change increases: stroi^rly and gathers momentum, Except for

1949 Ln the United. States and- 1950 in Canadao this has been the d.istinguishing

feature of the cattle build. up and contraction, A-]most ali+ays, the rate of

increase turns down about two years before the total- inventory m:-mbers

began to d.ecelerate. One thing a-l-so clear from the plottings is that variations

in the rates of change are more extreme in the U,S. than they are in Cana¿a.

Trend.s and a¡naal rate of ad.ìustnent ir-l inventorv by class of- ca'b"b,leo

Because of the structur*l changes taking place in the cattle ind.ustry

in both countries, it has been found necessary to compare how these changes

affect the different classes of cattle on fa:mso A trend. equation

Y = ABx was forrouLated. to d.ear r.¡ith the period. covering Lg4r*Lg63"23

22^, .*-This is represented. by the intercept of the trend, equation,
ït=tt+bTro

23Dut" of classification in prior period. are not consid.ered. comparÉ
able r¡ith the data for the period, I94].*L963"
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rn logarithnic forrn, the above equation v¡as written thus:

^logTøEogA*}JogB

This is a compound interest t¡ipe of eçation, x representing years

nu¡¡rbered serially (in our example, L_23 for the period L)ti_!)63j.
lhe coeffi-cient B, when subtracted fron 1 and multiplied by 100 gi_ves

the rate of change or annual rate of adjustment. (Taure !7r¡
There are some crose símilariti-es between the tr¿o series of results

sho¡ün. The y.ate of j_ncre¡se for the bull corrponents in tanada is rela_
tively small' That of the united states has been decrining. The intro-
duction of artificial insemination in the industry may account for
this phenomenon.

the milk coúI components of the cattle numbers in the two countri-es
have been declining as ¡¿e11. The decline in milk cow numbers has been
sho*n to be relatively greater in the united states than in canada. 0n
the other hand, milk heifers in canada are declj-ning faster in tanada
than thoss across the borCer.

flith respect to the beef ccrnponents, except for ear-ves, the rates
of increase in canada are greater than those in the united stateso Ih
sum, the changing roles of the beef and dairy components are brought out
clearly by this mode1.

Eaeh cr-ass of cattle in the trqo countries, as percentage of the
total inventories for the same period. has been protted in Rigure !"{..
Âgain the changing roles of the beef ancl d.airy components ,,Ì,e r.sve::r_srt -

Afr we can eone-r-ucre is that there have been identical forces acting on
the industry in 

'anada 
ancr in the united. states, as no causal relation_
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ship has been investigated, v¡e cannot

that the series in the United States

Measuring and colParing productivittr

and ûanada'

B6

venture any conclusion to the effect

affect those in Canada'

of cattle j-n the E¡ited Stalgs

Beefand'vealproductioncanbeincreased'ineitheroftwowayss

(rityincreasingthesizeofthecattleinventory;(e}byincreasing

outputperhead.ofanjmalsalready.onfarmsorbycornbiningbothactivi-

ties.I:ntheUn:itedstatesandtanad.a,gainsj.nproductivityhavebeen

taking place and these might be attributed to a large nunlber of factors"2h

1" More calves are being born per 100 cows"

2, The beef component,s of 'bhe invent'or,v are increasing as a proportion

of the total inventorY"
3" More calves are fed' to inaturity'

l+' Death losses in cattle numbers are declining'

5. Changing relative i:nportance of dairy- and' beef eorçonents '

6" Changes in slaughter ueights"

These are al-] helpful guid.es in e>rpla-ining the forces that tend' to affect

beef cattle procruction on the continento Because cattle producers tend

toresponcitoeconorlicincentirresand.thusreacttofavour,ab'leorun.

favourable circumstances, slaughter weights tenc to rnove dírect'1y wit'h

cattle inventories. cattle prociucers generall¡' tend to feed avail-able

slaughter cattte to heavier treights when conditions are favourable and

to lighter weights when the reverse j-s the case"

zl!a!i,ie. Market ilq Io!,a, Iol¡a State Univ" Co*op' Ext" Senrice'

Y¡-)29 t may 1961, P " 13 "
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Fourier analysis, when appiied to the slaughter lreight ciata gives
soine interesti-ng results. tycles of meclium and short-run are revealed,

coruespondi-ng to simirar cycles discovered- for the total- inventory.
The results support the contention that, for the shorter cycles, slaughter
weights tend to rnove dj-rectly with cattle inventories" (see K,4 in Table þ.1)

Average slaughter l'leights can also be used as a measure of produc-
tiuity of cattle in the two countrÍes. The actual anci predicted. values
of these data are shov¡n in Flgure s 5 "5 and | ,6.

The fbndamentar objective of this chapter has been to trace out
all the relevant j-nterrelationships between the cattle ind-ustries in
the united states and tanada and to demonstrate the nethodologieal

efficac¡r of applying Fourier anal¡rsis to catil-e inventories for predic*
t'ion purposes. rn particuiar, our attention v¡as directed towards

'testing the h¡rpothes'ï s that the canadian cattle eycle is not internally
generated, but is largely infruenced by the catü_e cycre in the united.

ttates. 1'fe can only speak in broail terms as it is difficult to traee
out any direct causar rer-ationsh..p"25 trrle have, however, revealed. some

cyclical characteristics whi-ch the two inctustries have in comrnon"

25c"rru* may be d.efined as a 'rer-ation between phenomenon. Oneevent gives rise to the next; applying 
" "u"tái" factãr urints åut otherrdefiniùe changes; prolongÍng-a þi"än ãit"*tio" continues another" rrsee Eiu. on. cit.r.qp" zitt" cãusality is a pebulous concept. cause isatmost árffiysiõnáiäãre¿'as 

-prÀ-existing 
effect, But sometimes theexistence of cause cannot be observed iñ the effect. The famÍriarsaying, rrwleich cgg.first, the chick?n or !À---ãctr i_s a ease in point,ït ís.also.gxenrp]1fied by the acorn.fr-om which-Springs the great oak.Jn mathematics, the independent variabres in an'equ.ation are consideredas the cause"

using pt and ust as prices in tanada and. in the u.s., respectively,
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The episodic theorists claj¡r, as noted already, that the cattle

cycle is generated by forces coropletely outside the industry. The main

practical j-nterest i-n cycles stems from the need for forecast's. A

cyclical theory attributed to unrelated epísodes wiIL, of course, make

such a task irnpossible.

lnfe assumed at the onset, that there i-s a pattern of change inherent

in the. inventory series which repeats itself (with more or less variation)

in successûve cycles. In other words, we assurned that year-to-year varia-

tion in weather, feed prices etc., give rise to correspondlng variation

in cattle production" Our crj-terÍon of trustworthiness, therefore, lies

in the replicability in ti-me. After isolating the trend values from our

data-- which r¡ere attributed to technological factors and previous resource

inputs--spectmm analysi-s was performed to find out r,¡hether cycles really

existed" 0n the basis of our findings, we l{ere able to predict, with a

ffions fromthe
t, and q* and 11 as quantities in
¿árniatiofis from'the ino:snalt, the
be derived:

Canada
Pt=aust-b

Qt+1*"Pt*
.sâô

9(t+2) * *" ot*l

IJ.S. ü^¿ = -kft ooo...o.o..co!...oo..otc.cc.ocoo.o V
r)u u

It+t = I ust * ;Q5,}t-+,'c'oo'coe 'o..occ""""' ii:i.
Ït+2 = q u"; = (gk)t-1" eô..oooo'.coooc. rrii

Hence qt+2 a ac iieklZft 1 + (Uc)zOt ooôooø.ôoo...' viii
o'

'!',trich shows that sufpfy and d-emand, inthe U.S. and Canada cause +,he

cobweb phencrnenon. Factors in tlie U"S. and Canada co-operate to pi:ocluce
one beef cycle phenonenon in Canad-a. The extent of the causaLity depends
upon the magnitudes of the coefficients, arct1tk and b. Henee i-t depends
upon the !,ray we interprete it " If the 5-ndepend"ent variables in equati,on uiii
are taken to be the causal factors, ít follows *,oo that corrd:iÈíônsr.in-the
U.S. co-operate to bring about, the cattle cycle in Canada. However, it appears
more appropriate to tal-k in terrns of tinfluencea rather than tcauset/

Inormalr or equilibriun values in period
Canada and in the U.S. also measured as
following recursive equations can

Q+ o.oo

(åu"¿-b qt) c.ooo.!..coo.oo

i'b;rEå'n'

L
LL

1l-r-
iv



high degree

values were

of

in

9L
accuracy the nattern of cattle production, The predjcted

error by less t]nan 5 percent of the long-run production on

the average. Methodologi-cally, the separation of the cattle cycl-es fron

randon residual-s $las successfully achieved. AIso, the hidden cycles of

long, medium ancl short-period detected have been shor.n: to have appree-

iably affected the ar¡nual variations of cattle production"26

Ït does not, necessarily, follovr that cattle prices and production

follow a somewhat regular pattern as assumed implicitly in our mod.el.

There are many influences which may retard. or hasten the cyclical ftov€-

ment. Ïf this were not the case. then the durations of the cyclical

upswing and downswing will tend to follow a sinusoída] pattern anci our

theoretic¿r1 for¡nulation r^till approximate the real world. situation. But

there have been several influences at r"lork which have tended. to mocüfy

the cattle cycIe. These influences have caused the beef cattle cycle

at times to be interuupted ancl reversed. in several particulars instead of

cornpleting its normal cyclíca1 course. These influences are attributed.

to unrelated events or episodes, eaeh of which happened but once, and

none of which would have been comprehend.ed. in a cyclic ex¡planation.

Among the inflLuences which retard or hasten cyclical movements nay be

listed;

Drought with its accompanying shortage of feed and. fodder.

Abru-pt changes in domestic and foreign d.emand may hasten or

retard eyclical movements of prices.

L.

¿"

26i^u., as developed by the cyclical indexes.
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' ñ.'^^^,'es in marketing and production poiicies, sometimes
) e lJlld,LLÉCú ¿¿I llle¿;rç uJ;¡6 Gr¡q y¿

supi-1oi'ted b;r governrrieni action nay influence the durafi-on

of a cYeie.

In Canada, the dov¡nturn in invent,cries in the late l-930ts, and paz'ticul-arly

in ;'937 was infl-uenced. by drought conCitions as tqe1l as abnor:¡rall-y low

priees. In the United St,ates, the effect of ser¡ere drought in I93)+ i,¡as

a major factor in causing the prernature domrturn in ca'utle inventories"

t,far tjme pclicies affecting both raeat and feed grains as observed in the

previous chapter, influenced. the upturn in cattle nu¡nbers in tanad.a.Z?

The dor,r¡rturn in the second hal-f of the l-9hOts was to a greater degree

caused. by the h:igh opportunity cost of converting grain into feed and the

general producer e:cpectaiions of a sharp decline in beef prices after

the ',tar.

Since 1950 in tanada and 191+9 in the United States, there have

been some unique changes in cattie nu¡rbers ancl. marketings. The unpre-

cedented length of the upswing seems to defeat any prediction that one

could rnake as regard.s the cattLe eye1e.28 Fþorn 1950 lo L962 in Canada,

cattle nrxrbers increased by sorne I "l million or about l¡6 percent. Farallel

developments also took place in the United States. In both couutries the

entire J-nventory increase is contained in the beef cortponent, i.e", exclud-

ing milk cows and heifers. The obrrious e>"planation appears to be the

21çi¿*, chapter tr: pF. 18-20.
feed grains largely accounted for the
l" Marclrall, 9p.. gi!., p. 19.

28tti" is not necessaril-y the
the rnoda] .

Folicies wi-th respec-,. to meat and
cattle build up in Canada. See al-so

case if all factors arel refLected in
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e;qpan¿ing markets on the North ,,4.merj-ean continent, parbicularly in the

United States" The removal of beef cattie trade restrictions, which was

made possible by the Reciprocal Trad.e Agreement was a factor in influen-
cing production.

Historically, Canadian cattle prices have been strongly influenced

by cattie priees in the united. states.29 There have been te:nporarxr

deviations from ttris tendency, but the general picture has been that the

tvlo prices have been moving up and down together. å. conrparj-son of the

cyclical j-ndexes for inventories and prices helps to reveal the interaction
of the two factors. Hi.gh Canadian narketings are not necessariJ-y associated

with low donestic priees because the flow of sur.plus cattle to the south

eases the dol¡nward pressure on domestic prices. To the extent that the

tanadj-an prices are not independent but are largeJ-y influenced by prices
in the U"S., there j-s a detenninate causal relationship between the

cattre price cycle in the united states and the prÍce cycle in €anada.

Ïn this caser ÌÍe can concl.r-rCe that the Canadian beef cattle price eycle

is indirectþ generated in the United States.

Ït has not been possible i-n our analysi-s to confirrn or tèfute

the cyclical theories mentioned previously. The reason for cyclical-ity
is not çite as apparent as is normally assumed to be. Janes H" torie
stresses nthe inteffelationships aJnong vaIue, marketings and numbers o¡
farrns (or production)".30 This is clearly a rcobwebs phenomenon.

2a---/.tlarshall, gp" cit", p" 20.
1U- James H. Lorie. Causes qf Aru:gql I'lucitigtions in the production

or -Livestock and. ffit" "ffi,i;äi#"r,ilpl+ñ-** 
- 

% --j:;
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J"A. Hopki-ns, on the other hand, attributes the major swings in production

to episoctíc infl-uerr""".31 .¿L11 r¿e can venture to say Ís that there is a

truly cyclical nature of cattle production in Canada and in the U.S" (as

revealed by the application of the Modified Fourier analysis to the

residuals), but the episodic influences are also present and they seern to

affect the length or emphasize the degree of cyclical movements of eatile
ar)prices." Cycles of long, med.ir¡n and. short-'periocl (i-.e., k = h,r|rI5 and

k - hr9r3-6 for U.S. and Canada respectively) identified. can partly be

account,ed for by the operation of episodic forceso i.e. shether the length

of each cycle is longer or shorter than what a tz'uiy ¡cobwebl phencmenon

will bring about, Tn other words, the e;pisodic influenees can be considered

a l'reighty factor in giving eaeh historic cycle its own peculj-ar character-

isti-cs.

3lHoptcins¡ R.
32r.r,, Tho¡nse,nr

1936, p. 360.

cit., pp" 35I-51r.

Aqricgltural- Frices_, McGraw-Ilil-I Book Co, Inc.,



CHÀPT¿R VT

EL-q.STICTTTES OF EX?ORTS OF BEEF CATTLE TO THE U'NTTED STÁ"TES

In chapter I it was pointed out that the long stretch of border

betr¡een the United States and Canada nal<es it possibie for differing

price differentials to exert Cifferent influences on shipments across the

various points on the border" ïn this ehapter an attempt wil-L be made to

estjmate the preci-se price differentials and relative prices which t^ril-L

initiate flows of cattie across the border.

Sources of data"

The strategic variables used in this analysis were the relatlve

prj-ces and price differentials betr¡een the major cat'ble markets in the

United States and Canada on one hand,, and the nuinbers shipped. monttrly

fron 'tanada into the United States. These shipments were broken dor,,rn into

two classes to reflect movement in the slaughter and feeder cat'bIe markets.

The nature of the st'atistics relevant to estimating cattie shipments im-

poses limitations on the thoroughness ¡rith which models can be constructed.

The statistics available from Canadian sources are culled from the ttdeekly

ãi-vestock Market Reportrrpublished by the Department of Agriculture, Canada.

The monthly data for other ercplanatory variables are not readily available;

hence it was deemed e>qpedieni" to formulate a theory j-n such a r,ray that it
could be tested and evaluated by readlly available data.

The g'ifeekly Livestock Market Reporttt is about the only source,l.lhibh

spel-ls out separately the conponents of the cattle shipments from Canada

to the United States. The sourees of these flo¡vs i-,en, whether from East
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or lfest Canada are also specified

The clata frora the United States sources i+ere obtained rnainJ-y

froi¿ the rrlivestock and. Ivleat Situationtt and the trli-vestock products

Statisticstr--the annual supplements published. b¡r the Econornic Research

Service, U.S. Department of Agriculture.

the prices of choice steers at Toronto and Chicago were used to
estjmate the elasticities of fed cattle e4port response origÍnating from

both East and T'iest Canada. On the other hand, the prices of good feeders

and stockers at loronton1,liruripeg, thicago, Onaha and st. Faul !¡ere used

to esti:nate e>cport elasticitj_es for feeder cattle.

Model

As an indicator of the nature of geographical flows, -r,here urere

tr¡o choices open to us. One was to use monthly price ratios as i-ndepend.-

ent variables and rnonthly e:ports of cattle as dependent variables in
simple regression equations. The other trssþ¡i que eryrl.oyed pr1ce differ-
entials for the sarne puryose. The absolute magnltudes of these price
ùifferentials generally provide a most convenient Ïfalr ¿o estjmate the

exaet price differential that is e>ryected to initiate a flor¡ of catg-e fro¡n

Canada to the Urd-ted States. Some analybica] difficulties i^rere encountered

t¡hen using the real price differentials j-nstead of the absolute figures.l
An assr:rnption of ceteris paribr¿g underlies arI the anarysis. For

short period elasticity estimates, thi-s assuinption is fairly realÍstic"

1- i"e., by ignoring the plus, cr minus signs.
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xater on in the next chapter, tiris assumption wilj- be dropped r.¡hen

annual data are considered.

There appea's to be tlvo approaches for estimati-ng seasonar- supply
and demand equations based on monthLy or quarterly d.ata. nither" method

requires separate supply equations to be derived for each season or
month and then the coefficients in each equation are tested to see

whether they dtffer sigrrificantly among months or seasons. By so doing
the effect of any cl-ass di.fferences could be determined.

The first ¡rodel requires the use of the totar (pooled) set of
observati-ons and. the introduction of drirnmy vari-ables as shift pa'ameters.2
The duinmy variables alrow for ehanges in the intercepts, changes in the
slope coefficients or both. Zero-one va¡'iables are corrnnonly used but
there could be some variations when logarithmic transfozrnations are used.
The main ad-'rantage of using the dummy variabr_e approach is that the pool_
ing of the data increases the d.egree of freedo¡n used for testing for the
significance of the estimated pooled. coefficients.

The other modeI, and the one used in this chapter, is to estimate
separate equations for each class. Tests of hypotheses are made for the
ciass differences in the estimated equations, The assumptio's made in
thi.s connection are as fo]Iows:

1. The means of the disturbance terms in each crass are zero"

2shsul Ben-David and irrir-lia;n G. Tomek, Arl-owi'g for srope and

*Ë*itr:Ë ffi#"ffi; li.'ffiiil,Ë**'see also J. Johnston, Eeo'om.etrig þþlociq, lrãcrÀn-I{ir-r Book conpan"r,,Inc " i963¡ pÞ. rc5-roefljFffilÏ:ffi'
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2 " The variances âre constant' and J-nriependeir.t cf the ind-epen-

dent r,.ariables.

3" The variou,s values of the disturbance terns are independent.

For t,ests of hypothesesr the usual assruaptions emplo¡,'ecl are that:

1" The error variances are the sane for the sub-groups.

2. The er::or variances are noïmal1y d.istributed.3

Ïn addition, j-t should be recognj-sed that the least squares method l.¡hen

applied equation by equation, yields efficient estjmates only if the

disturbance terms of the separate equations are indepe¡rdent (zero covar-

iance) or if the separate regressions have the sane ind-ependent variables"

It rna¡,. happen that these assumptions are not fully *"t,L It is,
hoi'rever, permissible to estimate for each equaticn the variances of the

C"isturbanee te::rns and covariances anong the d:isturbance terms for the

grou.p equations "

Zeì.ler" and Scheffe have discussed the consequences of a vioLation

of some of the assur',rptions,5 ZeJ-Ier also discusses a mocJ.el whích applies

t,o a more general case where separate equations c1o not contain the same

índependent variabLes and. where the corrariances are not zero, fn the

3sha.u1, gL. qi!,, p" \.

r ^,^ |t"ry" Scheffe, The frnal[s:iri ojf Variangq., John
L959. In Chapter 10, iñ-païffi,*leGõfrffiås rhe
a violation of some of the assu¡npticns.

(
) A.. ZeILer, tt.Èm Efficient lríethocl of

l-ated Regressi-ons and Tests for Aggregation
Jlu:l,e L962r pF . :l+8-151.

Estlmating
Biasrr, J .

irliley ancl Sons, Tnc,,
consequences of

Seemingly Unre-
.Ary, Stat. 4g¡gg"-
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nocler beiirg used here, the regression equations for each group of years

will be pooled using regressioll ¿¡¿"lysis. Covariance analysis l¡i1l- be

used to i;est for the honiogeneit¡' ancl the significance of the rl,¿.i tl"j_n

groups r regression coeffici ents.

A simple linear r"egression moclel i;o estimate the coefficient rb t

was fo¡rnuLated as follows:

Qti = Ânti + BntiRli * EF:-i

Q*n = hrorr * BRorR* * Efur*

and Q-i - Aori + Bltit-i * EDli

Qnn ADrr, * BÐorDn* * bn*
where *

Ap * Tntercept using price ratios as the independent variabre

AÐ * Intercept using price differential-s as the inclependent variable
bO * Regression coefficient using price ratios
bo * Regression coefficient using priee differentiars
R = fuice Ratio

D - Piice differential

EO * Error term using price ratio
EO * Error term using price ùifferential

A = Nu¡rbers shippeci in indi-v-idual- years.

using s. to represent price in a market in canad.a and, Ti. to
represent pri-ce in a narket in the u.s., a regression equation

using price ratios coulcl be lcnitien as follows;
oU.Qn*&,+so(f)+q 0i

(1)

(2j
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and a regression equation using price differentials is represented b;ø:

Qo=b*Bolri-s:_l *uo ( l+)

'[,Jhere 0Ð = QR = nrxnbers shipped

I'fore specificalry, equations (ri ana (2) coui¿ be written as fol]ows:

(5)

(6)

(z)

(Bi

Y=.R+bRXR+ER

Y=uD.!-bDXD+ED

1¡il:ere 
"" 

* 
Ë 

and XO = T-S as above.

The elasticities estimated refer to the mean values of ffo and ro
respectively.

i,e, EB * bR.

and 
ED - bD'

XR

1T-l-

lo
r

l-

Y. =¿ IY.'i - "ri/n
0O and eO represent the elasticities estimated from price ratios and

price åifferentì a1s respectively.

For the beef cattle shipments betr+een tr.¡o marketing points in
canada and- in the {Jnited states, these two elasticities r.¡ere estj¡ra.ted.

The rel-ationship between then could be denonstrated mathematicaì-ty as

folLows s

letting ooo 
"ttu 

ooo 
"" the pooled regression coefficients for the

þr'ice ratio and price *ifferentials, eqrations (T) ano .(B) could. be re_
written as foLl-ol,¡s;

€R * bpn" Tlti e)
Fr,r
ÍT-

-ã*l-a



' bpn.- %. * lpn' Ði-

neR

hence we have

Equation (11¡)

"R

ci.,D

ancl *O
cr

'D

/S*\
where R- = çi"Éii "i¿ii ,

could be arranged in several llays as follows:

=b-,R. g-
pt¿ l_ Ð

bpl " Di

=bo*.DrÇO
o^.¡¿.pf(. l_

*h!"þ
b^ D.prJ l_

(10)

(12)

(11)

(15)

(ra¡

(1?)
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% * bpo. tltr-trl
n

-f*¿i

trbom (9),

and from (10)

Yi * boR" Rí
-&_e_noR

y: * bpo; p¡

ttD

(rri

ttD

bpR * eR' Di

'* fq

(r:)

Di * xlfi-Sil , e* Elasticity. In the context these
rel-ationships always ho1d.

There are two situations r,lhere either of the two elasticity esti-
mates ceases to be usefuL. Firstly it is possible for the price ratio
to re¡nain the same but the differentiars in absolute terms.rary, e.g"
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Year

Toronto price 20

fhicago price 30
Si

Ratio Ç .66

Differential Ti-Si 10

Secondly, the differential

tirne. e "g"

Year

BO

120

"66

Lo

same but the ratios

ho

6a

.66

20

renains the var?- over

Toronto price

Chicago price

Differential-

Ratio

20

30

10

"66

10

"75

10

"80

ho

5o

30

IrO

These are the ùifferences inherent in the elasticity estjmates with
respect to price differential-s ancl price ratios " rt is, however, clear
fron the illustrations that the above situations are important only when

large changes are consid.ered. These are possible for q,l4gal- pricer ratios
and price differential-s. But the period of 1 year embodled. in our

analysis is such that only marginal variations in prices take prace.

Generally, the differentials betr^¡een two markets in the U.S. and Canada

fl-u'ctuate around the total marketing costs of about $3. The d:ifficulties
described above are therefore not IikeIy to arise.

These el-asticities, whether estimated fron pri-ce ratios or price
differential-s can be u.sed. to predict the pattern of geographical flows

of beef cattle across the bord.er. F^stimates based soleIy on price
differentials have an added advantage in that they do help in rneasuring
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the profitability of the export trade. AsiCe fron this consideration,

it is only a nratter of jud-gement as to whether one is to use the elas-

ticities based on reLative prices or price d.ifferentials.

Although the tr.¡o markets j-n the United States and. Canada are

spatially separated, the existence of a d:ifferential is no guarantee

that trade r'rill take plaee" rn theory, for trade to take place, the

marketing cost's included j-n each transaetion must be less than the

differential. Othençise there can be no advantage in effecting trade.

The princi-paI conponents of these marketing costs are the tariff rates,

the exchange factor and transportatÍon and. hanèlj-ng costs. The last
item includes freight, local handLing charges, custom brokers, and.

co:n¡rission charges" ft has been estímated. that these together vary

betr¡een $1"50 and. g1 "75 per hunclredr¿eight of catü-e shipped"6 There

are rûarginal variations in these figures, d.epencling upon the method

adopted in each instance. These quoted prices are only conservative

estinates anc a separete stucþ is needecl to estjmate them precisely"

As already noted, the tariff for fed cattre, for example, is lfl
per lb" or $1.!0 per hundredl¡eÍght, arI the II.s. prices used in this
study were multiplied by the appropriate exchange factor to convert into
Sanedian doLla.rs. The price d.ifferentials and price ratios used here were

adjusted for exchange rates' The renain:ing two components of costs amount

to some $3.00 per hundredweight, idhether trade, in theory, r,ri1l take

Products, published
,:îñF:iÏ--rpo-0.

Canad:ian
t

Livestock by the Meat
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place or not rri1l d'epend upon whether the differential is higher than or
lower tha.n $3 "00 per hundred-vqeight 

"

Ehe above concr-usion can be interpreted to be an id-eal one, rt
depencis on the assumption of rationality in behaviour. rn practice, i-t
does not always work. There are positive evid.ences to the fact that
trade takes place at ti:nes even when the differentiaL is within the rrno

traderr region. Examples from the monthly shipments of slaughter cai¡-e
from Eastern canada and corresponding monthly price differentials between

chicago choice steers and roronto choice steers, will suffice to iltus-
trate this point. (taUte 6.I).

TÍBLE 6.1

MONTHIT SHTH.MNTS OF BEEF CÄTTI,E TO TFE U.S.
AND CHIT¿.GO-TORO}rc0 FRTTE DTFFEP.ENTI.4,I,

=B:l;á'ddgg**Éøgds:d:€lú*il'gÉgrgã;if dãã5:d=*gq5=qra å qsgg*Ãõrg:q=*ßs€gs€¡d,t:€,-{s=ssg#;6€rÉÉw;s:3i,s

1960
IiÏonth . S4ipgrgnts !-i.ffu=" erentiala

Jan. O 1"1+S o "g6Feb. 26 2.t6 2 2.Bgr{ar " ryt t "gZ lozo 3 .BoApr. Llã t "S? liàg 3.57May 16?) :.t+ jm 2.5erune TBi í.so -îaí 
i.óyJulv 91 .fi lg .TsAus" 5T .?i. ié t.írsept. 1 .$ :+ 2.76oct' I .zl- í$ z.zt+Nov- 5 t"zlr ip 2.96Dec- z r"Bc 6ii+ 2.Bhã==â3æ*É€€g¡E*¡;¡* €*g*383Sleig€4Æg*il=€:€:as*!á4=i6¡ã*¡ala€4Ip5 6:Éggùgæ$3=É4:€ei3fr r53:r88ré di¡,€:3source: compiled. from the Liv_,ejrtoqk and Meat lradg n"p"+, l,r"uilru.Flarket Review, canaãa Depaz'tment offitffi .--L-:-

Q

rn $ tanadian, ?he ùifferential rvas carcurated. to be thj_cago choicesteer prices minus Toronto choice steer pz,ices.
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Not too strong a case can be developed to support this contention, hor,,l-

ever" The slaughter cattle shipments used in our analysis were assu¡aed.

to be of choice grade throughout. This is not altogether true as cattle
of other grades too are e4ported" As the above figures sholù, there were

sh-ipraents at tj-rnes ¡¡hen the differentials '¿ere Io¡¡er than $1.00 per hu_ndred-

'.veight" It is conceivab-re that these fiqu.r'es shovl eiçorts of slaughter

cattLe that -r,¡ere not of the choice grade. Again, lre can only speculate,

as the available etatistics do not specify the various components of

slaughter cattle eEports. Hovrever, judging from the mrrnbers shipped in
l{ay of 1962 and. June of ]-96:-, it is difficult to conclude that sone

choj-ce slaughter steers ilere not involved..

Hot¿ do we e:çlain this anonol-y? .Any tangible explanaticn strikes

at the root of perfect corçetition postuJ-ates. Enough of this was

discussed r¡hen the assu:nptions underlying the theoretical mod.el l+ere

introduced in Chapter J.

Gei:era11y, buyers in the United States initiate the cattle trade

wÍth tanada" They issue orders to commj-ssion firmrs in Canada uho nain-

tain a close líason v¡ith the parent body in the U"S. Slaughter cattle,
for exanple, are bought on orders for packers in the united states

but sorne are also exported froin feed fots in Onta:'i-o to public marlcets

in the United States on consigr¡nent" These large packing cornpanies may

be prompted by motives o'bher than profit naximizal¿ion attributed to the

horao ecgnonicuq. The adherence to a traditional source of supply

and the desire to appease and retain their eii.ents in canada could

rnotir¡ate their decisions to keep on buying frøn tanada at the tjme the
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price dlfferential appears to preclude such a move. There is also the

fac+, noted earlier that cattl-e príces vary from day-to-day, i.leek-to-iveek

and month-to-nionth. The volatility of these pri-ces could make it
possible for the differential-s to drcp substantially wirile a particular

consignment is enroute.

A different situatj-on exists for feeder cattle. Order buyers in

the prairies report that cattie prices must be at l-east $5.00 per hundred-

weight bel-olv those in the United States torn Belt before e;çort to that,

market can be profitable. (*ris figure includes the exchange factors)

For feeders, the prospective prices of fed cattle for a particular lot
of cattle purchased noI4I may be a more weighty consideration than the

current price dlfferential. (Feeder buyers j-n the U.S. ÏfilI, of cou-rse,

buy at horne if it is more profitable for them to do so") Besid.es, the

operation of the Chicago Beef Cattle Fbtures has introduced more cornple:d-

ties into the priee making forces for feeder cattle, The impact of the

Beef Cattle Fttures I'farket on the market in both countri-es need to be

investigated by a separ"ate study. The Ohicago F\rtu:res market is ignored

in this analysis as it was not in operation during the period under

considerati-on "

Broadly speaking, befoz'e starting a new feeùing program,, the op-

erator will have three major things to concern hjmself about: the fed

cattl-e priees fronr three months to a year in the future, the feed.er

cattle prices themselves, and the cost of converting feed. into meat. The

available supply of cattle and the demand for beef in-fluence these factors.

tonsidering these facts, it is probably true that trade takes place at
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the tjme the differential d.oes not encourage such a ,ooo".7

Beef cat'bl-e trade between the U.S. and ûanada as a conseqllence of
geographicaL loeation, relative prices and price differential-s has already

been discussed. Other factors such as adherence to a trad:itionat market

and. seasonal conùitions also appear to be important. The rest of this
chapter will be devoted to diseussing the theoretical soundness and gre

prac'bicaI reasonableness of the conclusions drainrn frorn the operation of
these factors,

TÆr,E 6"2

EFFECTS OF SEI,ECTED FACTORS ON BEEF CAÎTTE SHTPIMNTS
IROIf CANADA T0 TIIE irr{ITEÐ STAIES, Ig6o-65a

gEaS=:4 g8E=ã gã3=g===æãgË3

Selected Factor

c'bs on shipnents
a one percent change in:

Toronto-Chicago Choice Steer
Frice ratio oeoooocceo.
Frice di-fferential . oo.oo o. s

Toronto-Chicago Good Fceder
hice Ratioþ .ooc..,.c
Prfee differential .o ô û. o. c

idinnipeg-Ornaha Good Feeder
Price ratio .ooooeoeo
fuice differential ooo oo. o

7_'ln the sense
before shipments can

s5& =iÉlg=gãg s€€8 €ãtEtEtag=ã=Í.gg êãË g¡l¿ 5EæEAs

'!,finnipeg-St. Faul Good Feederb
Price ratio o.ðocoûooûc. _1.80
fuice differential o.o.oooooc ,Ol+3==g=3= ====EÉE===æ=t==i3ã==ægEB==gg;ããF=@=g====3=*=p*ãÈE 

=sE=:gìE==€ Es=€==EÊ83ãaBased on stati.sticar regression analysis using monthly data.h"Coef-ficients do not differ sigrrificantly from zero r.¡hen tested at\ne 5.Á Level

-6.h1- -!S .73.I+52 r.5z

-3 "9t
.58

-7 0r)

,o)

that the differential must coirer total handling costs
be profitable"

ElasticÍQ' of E:çorts of
Beef CatÈie to the U.S"
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The elàsticities of e:,port response estjmated from the si-mple

regression equations are shown on Table 6.2. The elasticities are greater

for slaughter cattie shipneirts than for feeder cattle shipments. For

feeders, separate elasticities were estimated for er,lports originating in

trfe$;tern Canada based on Ï'ürmipeg--Omaha and ÏIinnipeg--St" Paul price ratios

and price differentia.l-s. htímates rtere also nade for the same volunes

of shiprnents and Toronto-Chicago feeder cattie price ratios and price

differentials. A similar procedure lras adopted to estjmate elasticities

for fed cattle shipments. fn general, cattle prices in the Prai:'ies tond

to be based on the Toronto marlcet minus freight and- hanrlling costs to

that market. The Toronto marl<et serves es an inportant outl-et for prairie

cattl-e coinpetitive with the markets j-n the United States. The l-evel-s of

nrices in Toronto and thicago are iraportant j-ndicators of the dir"ectj-on

of flow" of shipnents from T.,iest Canada. Si-x year monthly averages of

shipments fron tanada to the U"S. are plotted in Figure 6.1.

Statistical bases for conclusions

The regression analpsis for fed cattle shipn'rnts to the U"S. usíng

lorontc and f,Ìricago choice steer price ratíos $fiII be used. in thi.S:section

to illustrate the procedure foIlor,¡ed" In al.l-, sì:r regression equations

usi-ng inonthly clata for indjvidual Jrea::s for the period Lg6O-L965 vteyc

rul-ro The s¡.mbol-s 1:<t anci lyr were used to represent qeviations fro¡r the

:ireans--X being the price ratio and T the nurnbers expor'ced.

_a

ç-.2

c/a7 -r2a z,(;r - À/

= XfY - Yl¿
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F',--L^J

The regression

't\ .

= x (x-1) (r-Ti

tb I for each indiv-j-dual- year is rreasu::ed as fol-Lows:

= (rqrll

To facil-itate

those for Xry

was therefors

pooling, the colurLns sho'øring the xx2 were sununed.

rvere also addeci togeiher. The pooled regression

shown to be :"epresented by
6

= f (X;,y).,
r¿-i.-3--

o ¿n Ôt¿ ( ¿x- i.l
f,-I

up and

eoefficienÌ,

L
Up

The to*,al regressiou coefficient, br: was ccxuputed fron the J2 observa-

tions taken together" (ta¡fe ó.3)

lletÀpjisel trj! gl sigrylfiçsnse.

Referring to the analysis of covariance tabfe, it couLo be obser-

vecl that only three of the r.rithin-¡rgar I'egression coefficients are signì -

ficant at the 5,1'" level.B By pooling: we obtain a regression estimate

r,,lhich, upon flrr'uher testing, could be used as the uor'}<i-ng coefficj.ent to

obtain the supplSi elasticities.

i,'J'e har¡e three major tasks to perfor"rn here. First we tes'L to find

out r¡hether pooling is permissible. Secondly we inves'bigate to find out

t¡hethe:: the pooled regression coefficient is signi-ficnat or is a bett,er

estj:nate than the total- regression coefficient,, And thirdS-y, r,le shal-L

test for 'r,he significance of the dj.stanees between the regressioir lines 
"

BSee Ta¡le ó,L.
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T.A,BtrE 6"5

REGRESSION "&IIALYSTS

sr,Aucr{îffi. calTrE sriff}ErrTs FR0}1 ITESTERÌ{ CAiIAÐÂ (rg0O-rg0¡)

pnrcu RATro (cnorcg stnBn) ToRoNro-ctrrcAco

Year Jx

L960

L96T

L962

l-963

L96+

L965

73L"t5

LO6.45

r29"r5

257 "59
64A"39

61.22

- 62.09

- 25"87

2"64

- 35"rQ

- 78"00

7.52

20.o3

22.8O

3"BL

L5.96

12"70

t3"BO

93.49

95"7L

92"06

96"75

97.o5

89,76

2.50

1.r4
L"g4

ryn.tt

L.O3

2"O2

.19

.20

.02

.14

"12
.12

Pooled

Regression L1555,95 -zLL"23 _ "14 94"t4 2"O2

total
Regression 2rO73"79 -30r,79 - .t5 L5.96 94"r4 2.O2

PR1CE DIII,'EREIItrTIÄtS

rg60

Lg6L

Lg62

a963

196+

L965

L7 "40
76"77

11"15

L2"+L

L5.L+

6.r5

9"24

14"lg

.48

7.96

9"78

5"38

"53

.o+

"64
.64

"87

1"27

2"5L

r"92

o"05

oZO

1.84

l.6l
r.01
1.16

2"87

2.25

5.14

L"g4

"77
L"O1

2"O2

Pooled. 99"O2 47 "O3 .47 r.74 2"O2

lotal 720"70 66.42 "55 .91 L"74 2"O2
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The size of the vertical riistance between the 'lines is taken to represent

the impact of seasonal conditions on the shipnents for the period consiclered..

An analysis of covariance table is set up as shorvn in Table 6"h.9

TSS represents the total su¡i of sqllares given by

(ï - T)2 or xt' - jttf
n

SSR ind:icates the sums of so;rrares attributed. to regression and is also

given by

-ì^- 'xrqr

SSE, tbe suTrr of squ.ares due to error is thus

SSE=TSS-SSR or tyz - at>ry

the SSR attributed to the poo] ed regression
r
Õ

given by

is the pooled regressiorr, where

is

b^
v

on.:.., (rtry)i

coefficient.

To finc- out wliether the pooled regression coeffj-cient (un) is
warrantabl;r a useful measu.re, we test for the hcxrrogeneity of thc six
rwithin-JrearI regressj-on coefficients. This is done to find- out lrhether

the bts could be consiclered to be estj¡nates of * 
"o*oor, Ê.10 '!rle are,con-

cerned here to find out øhsthez' the si:: ij-riss have the sar:re siope- not

that fuhe¡r ars ',,he same line. Geo¡ietrically, this means that the regression

9see ost're, Bernard, stqbjtstics i_rl Reseqrgþ, 2rd- Ed. 196j, p. 20j.
See al-so K"t' Kinsman, ta trlotãffiilEläãtffif Supply!, Australian
Quqgterl-J Reviel,¡ o€ Agric. Econ_ornics, Vol" X/Ifi, mo, ã, ¡"'Bf-*-

fOlomie and steal, {r.lrrciples and Frocedures of steti.stics.
i',tcGraw-Iiill Book tornpany, rpÇöi--rZ;.-- -- E -=-- - '
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lines are para11e1.

For" each regression equation, the values of the TSS, ,S,SR and SSE

ar"e comprited. This procedure makes it possibLe to el-jminate variations
within years and variations cue to pooled regression, thus leaving us

l¡ith the surn of squares due to differences between the regression coeffi -
cients, lfe test this by the mean square twithin-¡,earsr to obtain our

F-ratio, which, if significant, rejects the hypothesis of the homogeneity

of the regressíon coefficients. fn the above j-Ilustration, and in sub-

sequent onesr the nuI1 hypothesis i-s accepted. and. thus pooling is warranted..

Next we ernploy the F statistic to tes t for the significance of
the pooled regression coefficient (bp). 1úe do this by making use of an

estimate of variance based on the sum of squares nithin years" To

obtain this, v¡e total the residual sums of squares for the inùiv:idual
years and, in our example, this has 60 degrees of freedon. Divided by the
mean square twithin yearsr, wê obtain the required r-ratio.

The hypothesis being tested here is that B=0" A.;large F-Value in-
dicates that B is different fro¡t zero ancl a small value of B shows that Bso.
The hypothesis of B*0 implies that',the neans of all the arrays are equal
regardìess of the vaLue of x. rf this is tru.e, r¡e conclude that in our
model, the average shipments d.o not varxr with the price ratios, Alf we

can then infer is that our model has not r"¡orked.

fn sorne ceses,. the p.oo-led regression coef,fi cient has treen sholdn

to be -ot s'isnj-ficant at 5% Level. T/ery 1ittle or no conficlence can
therefore be placed on the estimated el-asticities " 1dhenever the pooled
regressíon coeffÍcient has been shonnr to be not significant but the total
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regression coefficient is significant, the l-atter is used to esti:nate the

elasticity.

trle next test whether it is permi-ssible to obtain a regression

based. on a maximu¡n of J1 degrees of freedo¡r" In our illustration, the

s'ririis of squares left for testing the total regression (23O.9983¡ is the

resid.ual- from the total sums of squares (277.0997 ) anct the difference

between regression coefficients (ZZ"ZL96j. øith 6l degrees of freedom,

the estimate of the variance is 3"52. The F ratio is 12.8, and the

regression is highly siþnifieant"

After remorring the residual su¡rs of squares ïÍe are left with that

portion of it wh:ich is due to variations twithin yearsl" The reniainder

(lg,576l+j, is due to dj-stances between lines of the regression equations

for the individual years. The F ratio of 1.1087 is not significant and

hånce, the total regression coefficient could also be used..

The terrn ldistances betl¡een linest prouides a useful tool for

evaluating the influenees of seasonal conditions on shipments. Usíng

the equation T-y * bn (X-f), regressj-on lines have been dratm. for each

yeår. Straight lines atre drarnn through the mean values of X and Y" The

vertical distances betrrreen the lines are attributed to differenees in

the nurnber of shipments for the various years after making allowance for

the effect of differences in the average price ratios characterizing

those years. Generally, it is assumed tL¡at the residual ùifferences are

tbe results of seasonal cond.iti-ons.

For the years considered it is possible, using this technique to

measure objectively a partiiular seasonts effects on shipments" This is
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done by adjusting the average mcinthly shipments for each year in such a

way as to d.iscount the effect of variations in price due to either the

prj-ce ratio or price ùifferential" To do this, t,le read from the graph

(Figure 6.Zj at the poi-nts of intersection rdth the various regression

lines, the height of the ordinate standing on the six-year averâge price

ratio or d.ifferential.ll The adjusted averages are sho¡,rn on Tårh1ê 6,5.

Taking each colunn of figures separately, the differences betrreen the ad-

justed averages for the varj-ous years can be interpreted as a measure of

differences attributable to seasonal conditions between years.

0n the basj-s of this analysis, it could be ínferued that seasonal

condj-tions foz' the period are improving, or are stable " The statistical

test of significance for differences between lines are, ín the above

il-lustration, not significant. But this is only a statistical measure.

The actual values, represented by the numerical- size of the differences

for the years and the vertical- distances are substantial " Lack of

signi-ficance of the statistical measure could be e;i.plaínerl by the fact

that, on the average, the differences tend to cancel out. For example,

the seasonal infl-uences are large betru"een 1960 and rg6r. The period.

r96L-r962 shows greater seasonal affects. The rg62-63, and 1p6J-6)+ period

shor,t some improvement wh:ile the influences for Lg6L+-61 periocr are

substantial "

1f0"i,l-*r_Bernard, gp,. qit.: pp. Lgg-ZAO. He discusses the techni-que
of adjusting values of the dependent variables to take account of cliffer-
ences among associated values of the independent vari-able. See also
K"1," Kinsmanr .gp" ci!", pp" BZ-83,
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T.$tE 6.5

A\ru.;RAGE T.{ONIHIY SHTP¡,ENTS OF BEEF CATÎTE BT YEÁ,RS
AD]USTED FOR DTFFENENCES TN TIIE AVEAAGE PBTTE RATIO*

æbiAggeegEiaigsgsgss@gg&€&g16eigegæ!ÈAtA&e-deE¿=r¿ss=B=EìgIe=& #4ÈskãEgaãågS=dde3 ts=ãgs
ïears

= lE ?altle =shipgrts_ . * Fe_q{el cattle Bh:!æryients
_Egr llept Canádã

L960

t96L

]-962

].963

a96]t

a965

2i+0r 000

331¿,000

t65, ooo

IIh,ooo

th2 r ooo

tho,000

190

l+Zo

e(o

ôRô

1,680

l-r3Bo

27,00o

12,5oo

10r000

37 ,720

16, Boo

9,O2O

=**=**:_ sæ@øuies*E==ss5==ãEãæ*g=ãaæss=ã&a6&üd@dg=aãr@ã@sãe=E&g=aæãssg*se'¿¡¡t

"Tt :s e"lcar fron these fi-gu,res that seasonal conclitions weresteadily impror,'ing for feeder eai,t,Lr: sþipnents r,rhereas in the sanre periodseasonar conditions iüere improi,i-i:g ror iã¿ cattle e:ports, they s¡owecsone instability' in 'Lhe ]¡eers preceCJ_ng.

ïnterprete'1,:j=,?n -o.{ R:srrftp (ta¡ie 6"2)

i. The eiastì-ei-t-.;,r of e,çort r.esponse with respect, to ::el_ai:ive

prices of roronto choice steers and chicago choice steers is in the

order of -6'Ll-" In the context thi-s means that,ulhen Toronto and Clricago

choice steez' price ratio increases by J- percent, the slaugl.rter cattie
e>por"ts originatJ-ng fron ldest Canada to the United States will decrease

by 6)¿l percent. tonversely, if the ratio d.ecreases by 1 percent, ship-
ments fro¡r the su,ne source r¡il-l inerease by 6"1¿ percent.

The e'l asticity based on price differentials for the same market and.

shipment from the same source is .L5" This also could be j-nterpreted to
mean that if the absolute prÍce differential changes by 1 percent, shi_p-
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rûen+Js of slaugÌri:er caütie acz'oss the bord.er from Tclest Canada wj-ll change

by .I+52 percent" rt is to be noted that an increase in the price

differential could mean ei,ther that Toronto price remains constant but

fhicago price inereases or both prices increase or d.ecrease together but

thicago price increases more or decreases less than the rel ative inez,ease

or decrease in Toronto price,

2 " The elasticities of slaughter cattle eryorts from East Canada

uith respect to Toron'r,o-chicago choice steer price ratios and price
differential-s are -l:5,?+ aïÌd I.52 respectivet¡r. This js a tr-ighl¡, elastic
measure Índicating that shiprnent reinforces the price sensitívity between

the¡ tl¡o r¿arkets.

3" The ra:qport response :lasticitiss fo:r feC or sl-ar-rphtcr c:tti:
¿z''3 þj qhcr than th-ose for feeders. The eiasticity for. fecde¡ cettie
sh.ilnrents (tg6z-0s) with r:espect to Toronto-chicago good feed.er pri-ce

ratios and price differentials are -3 "9 and .!B respeetively. Here, the

tof,al regression coefficients were used. to esti¡nate these elasticities.
The pooled regression coefficients are not sho',¡¡n to be significant.

iJ. M'ost of the feeder cattle shÍprnents fro:rr the fuairies go to
the adjacent U.S. Corn be1t. Kansas City, ftnaha anct St. Faul absorb nost

of the e4ports. the suppl¡r elasticiúies r¿ith ::espect to :tännipeg-grnaha

good feeder price ratios and price differentiaLs were estimated .bo be

-7 "85 and "Bh9 respectivery. rn both esti¡rates, the toial regression
coeffieients were used. omaha prices used. were the averages for the
two r+eights for gooci feeders and. stockers.l2

and"I?om tI.S" Sour"ccs, SgB Livestock j,îe_qt Situatjton, 1963 U.S.D.A"
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5 " The elasticities estimated for feeder cattie shipinents for
the period 1960-6j, with respect to lfinnipeg-st, paui price rati-os and

price CifferentiaLs are -l"Bg and "O)+h respeetivel_y. Good feed.er prices

for St. Paui ttsecl in the estj-nates vrere collected fz'om a Canadj-an source,

the t["íeek]y I'farket Situationrt. Sonre caution is needed in interpreting the

resul-ts as the regression coefficients are not sígnificant at the Si"

leve"l "

Tab1es 6"6 to 6.1J shovr the conputations nsde in testing the significanee

of the co-efficients used. in computi:rg the elasticities referred. to aboveo
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TA3],.,8

REGNESSTOIV

S],AUGHTÐR. C.ET[I,E SHIPI,TFNTS FROI'T

6.6

AI\ATYSÏS

EASÎERN CÁI'IÁDA T0 U"S", L96O-65

PRÏCE R.ATTO TORONIO-CHICAC,O

Year _¿
)-x Il xv frX

rg6a

t96L

]962

]967

l-964

1965

73I.t5
l:06"45

L27 "68
257.59

64að9

6L"22

-]".6"94

6"24

-L6.2L

-40"18

-r25.to
-21"58

-.05
.06

-.L1
-.16

-'lo

-.75

5.47

5.+O

L2"52

L5"77

19.97

15"65

93"49 .29

95"7r .2r

92"09 "63
96.75 ,67

97.O5 L"25

89,V6 2.01

Pooled
regression 1552.48 -21-T"77 :-.14 _ _ - 94.14 _ "82Total
regression 2O7Q"96 -262"96 -"13 T3.OL 94.14 .81

PRTCÐ DI3'FERN\IT]ATS

L960

196L

l-962

1965

L964

1965

L7.26

6"08

11"15

8.94

]-5.t4

5"55

4.18

- L"35

4.O2

8"76

20"86

8.41

.24

- "22

"36
.94

T"3B

r"37

- .16

.45

- .22

- .77

-1.15

-L.92

L"B3 "29
1"11 .2I
2"35 .67

1.07 "61
L.74 t"25
2.8'l z.OL

Pooled
reeressj-on 64.12 44"49. "69 - _ _ _ l.Ba __ .Bq_
Total
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Ti,BtrE 6.7

COVARIANCE AI',iAITSIS

SLAUGHTER caTTtE sHrptumfrs FROM EASTERT.{ cAtTADÁ. L96o-65

PRICE TAîTO

Year rss SSR SSE D.F. Nr¡merator Denoninator F. Ratio

l-960

T96T

1962

l-965

l-964

L965

2"64

2"1r

11.88

11.40

46.O7

32"26

"87
-77

2.06

6 "27
24"L4

,-uo

29.82

l_"78

r.95

9.82

5.r7
2r"93

24.65

65.97

.87

'37
2.06

6 "27
2+"L4

/.þU

2.16

29.82

4.65

34:o3

.18

.19
oa

.5r
2"79

2.47

1.10

r.39

4.BB

1.BB

2.10

12.ZIt"

lt_.01*

1.Oa

r.97

27 "r4lÉ*

+"22

21"e4'v,x

10

10

10

10

LO

10

60ïfíthin years
Difference be-
tween slopes
Pooled re-
gression l.)6"56
Distance be-
tween lines
Total re-
gression L53.93
Residual

10.81 5

'16"7+ 65

25.17 5

34"Q3 99.91 70
89"10 65

PIì]CE DIFTEREJ.,iTTAT

1g6O

196t

]-962

1963

t964

t965

2"6+

2.1r
i.l.BB

11.40

46.O7

32"26

1"01

"50
r"45

7.82

¿ö. ()

20.74

0.16

o"20

1.04

o"56

L.71

3"27

I"T2

6"2L+'

r"48
l?o

21"85{-x'

L6.57+t+

5"55x

1'51

27 "B**

Lc ) I

54"5Lxx

L.61 10 1.O1

2.01 10 0"50

to.45 10 L"45

3.58 10 7 "82
L7.54 10 28.75

32"26 10 20.74

67"24 60I,trith:in years
Di.fference be-
tween slopes
Pooled. re-
gression LO6.56 70"86
Distance be-
tl¡een lines
Total re-
gression L74"52 M.+2

8.46 5

75"70 65

!4"+L 5

90.10 70

L"69

50"86

2.88

+4.42
d.ua1

Sigrrificant at I"/" level *significant at j/o Level
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T"A-B],8 6"8

REGRESSTOI\I .ANA.IYSIS

FEEDER C¡,TÎIE SITTPIVLE\TTS FROI' TMSTERJ\J CAT\IA-DJ. (TSøZ-ø+)

PRïCE RATIO, tORONTO-CHICACO

Year ,*' I)ry b a ; t
1962 LO9"64 3345"18 5O.5r - 2676"26 1T.LB 288.86

1963 215.87 5786"32 L+"56 - r2g2"5g 99"23 l-3l"96

1964 4g).g7 5+4.46 -1r.Og 1235.66 rO4.73 74.75

Poo1ed 836"æ I2B7 "O4 L.5+ 100.58 165.05
regression

Total
regression L2OL.67 7752.87, - 6.M 810.99 100"58 165.05

PRICE DTFFERÐ{ÏTAË, CIITCAC,O-T0R0I{Î0

1962 5LL"26 -10264"+7 -20"08 458"00 B"+3 288.86

1963 285.96 2666.58 9"37 77 "97 10.08 L7L"g6

1964 L32L"57 -6349"46 - 4.80 140"41 13"75 74"75

Pooled
regression 2LLB.75 -15947 "4 - 6.7 IO.75 165"05

Total
regression 2296"95 -20+02"08 - B.BB 260"56 10"75 165"05
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TABLE 6"10

TEGRESSION AI!-A.LYSIS

¡.SEDER cATTLE snrrrünrrs FROi,iI.IESrF,RN catlADA (waz-a+)

PRICE AATI0, llIi{trIPEG-0MArA

ïear î.x2 xxy b a I y

Lg62 6880.12 9206.76 1"51 t64.5O 82"t3 288"86

1963 467 "94 3420"21 7 "3r -539".OA 91.81 t3]-.g6

1964 357"60 -4965"35 -r+.O4 1411.6L 95"35 72"68

Pooled
regression 72Q1.64 76_61.64 0.99 - _ _91.98_ _164"50
Total
regression l-,246"90 -L75I7.68 -14.05 I456"7L 9f.98 16+.50

PRICE DïFtrEBHiIÎr aT, e O}lÆlÂ-Wf I',rNïPEG

1962 155+,87 26857 "85 I7 "26 -255"29 30.17; 288.86

t963 720I.28 -839t"57 -2.62 L9I"2O 22.60 13r.96

tg64 ]-.069,75 8742.08 e.17 -27.76 r2"2+ 72"68

Pooled.
regression 582J.99 27Læ"5+ 4"67 2L"74 L64.5O

Total
regression 7BLO"42 50191.70 6"47 24.82 2I"74 L64.5O
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REGzuSSIO]'T AT{A],TST S

FEEDER cÂTTtE sHïPI'IEI{TS FRoLI tr'Jtrsrcnt'I ci.I'IAÐit ( rseo-r s o r )

PRTCE &ITIO, ti-l1,tT'IIPEc-ST. PAUT,"

%

2ïearXx-ixybaly
æö*- 6L.71 7 "O7
1961

1 AÁ2

L963

443.45 37+.27

444.6t -6O.59

528.80 -824.45

.l_1

2.6!

-.24
-L"56

1.95

-2o9.!2
42'3t

l-5r.68

92.2!
9t"39

98.85

BB"B5

L2.5t
29.32

1ö.Õö

11.t9

Pooied
regression

Tota'1
regression

Lr7B.57 -503 "75 -.41 92"82 20"97

J-83+.79 -385.77 -.2A iB.4O 92.82 20.97

G00D FEEÐER pRrCE DTFFERENTI-IL, ST. pÄrJI_i.fII{NrpEG

l-960

1961

l-962

l.965

5.56

8.77

10"07

40.85

18'90

-QO ).7

-163"56
2!4"75

3.4c

-ir'3r
-l"6.24

5.35

trôñ

52"53

49.20

-2"26

't o?

2.O5

!.25
2AO

L2.5r
29 "32
2B.gg
'1 ã 10

Pooled.
regression 65.26 29.r9 "+5 2.t3 20"97

Total
regression 80"75 -L70 "72 25 "26 2"O7 20"97
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CI{ASTER VÏT

ECOI{Oi.üC-ST.êJISTICAI ÀNrtlTSIS 0F SIIPPLY, I'GIORTS .4.¡D

r-XPOR,TS OF BEEF AND BEEF CATTT,E IN
TTTE UNTTED STATES ANÐ CANÉ-DJI

fn Chapter VT r,¡e observed that erpovts of beef eattle fron Canada

to the United. States are very responsive to the level- of prices in the

latter country. trfe shall try to introduce more varj-ables which theoreti-

cally appear to be associated Víth the e:rport lnovenents.

In economic lit,erature, the estimatíon of supply or denrand

elasticities is dependent on the basic theçretical conception of

l,farshall, r,¡ho r,rrote that the analysis nust be mocilfied according to the

tlme period al-lowed. for ad.justment to take place " Three distinc+" time

periods are recognised:

l-. The short period elasti-citieg of supply.-__-
The concept of supply used here normally represent,s rnarket

supply--supply already pr"oduced- oz'in some stage or other of produc'bion.

To be specific, it is the period go short that the quantity offered for

sale by producers is independent of the

price of the product. This peri-od could be as shoz't as possible (i'e.

clay, week, month or quarter), bu.t generaliy it is taken to be no lo:rger

than one year. Froducers rarely exercise reservation demands over p'eri-

slrable proiluce ì:hey bz'j-ng to the narket. Their motÌ,o seems to be rtsell

and repenttr.

fe.p. Fhilpctt, Ftuetuatjons in -,úoo1 Frices fB7o4p6;-, ttgr. Econ.
Research Unit Rrbl:-caiiãìiffiTffiiil ÏØ5,Tt"[rffi



l'30

This interpretation of shor'i,-period elastieities needs sone

modification before we could apply it to beef cattle supply" The daily

pri-ce fluc"ouations Ín beef cattle may not be substantial, but they do

make a lot of ùifference to the producers, The tirning of deliveries

is very essenti-al to these producers since even $i differenee in price at

the tine of selling could take a lot out of the producersl returns. Tf

adequate market information is available producers can, upon the know-

ledge gained, decide r.¡hether or not to offer a particular lot of eattle

for sale, Carcass beef cannot be treated in this way because it is ex-

pensive to store for long periods and besides, deterioration rníght set

in. Froducers in fact nrake independent decisions to market their produce

and decide ind:iriduaffy whether or not they wilJ- be inlluenced by their

price expectations. Tf their erpectations are not sanguine they may

elect to with-hold their stock frorn the rnarket and feed thern to heavier

weights. Depending upon the speed with which market ner^Is is disserninated,

one day may be long enough to infl-uence the decj-sion of the prod-ucers.

The implication is that if the 'rshort-periodti is meant to cover a period

of a day to a year, in whj-ch suppì-ie'ó "ru relatively fixed in the

l'îarshal1ian sense, it is d:ifficult to apply the notion generally to beef

cattle supply.

2" The lone period elasticities

Generally, this ís the period too short for the potential rate of

produciion to adjust to price, but long encugh for the ra'be of produe'bion

withi-n cr:rr.ent potential to be adjusterl, Because of the element of tj-me

involved, it is appropriate to drop the assumption of 'cetqris pÊ+þus_ in



r1L

order to enrbod;' in the analysi.s ¡nore factors that may erçIai-n the system,

-A'gaÍn, because of the r¿ide l-atitude of choice open to cattle producers,

supply is not sufficiently inelastic to warrant its treatrnent in our

analysis as predetesmj-ned with respect to price j-n a single year, The

period is rather long enough for cattle producers to adjust to prices,

though this might not be effected ccmpletely.

3 " The very_ Lo¡lg- pe:'iod

This ís a period long enough for the rate of production to completely

adjust to prices. As applied to eattle supply, the produc.L,ion 1ag in-
volved may correspond to one cyclical upsrring or downswing. .ê.n estjmate

of very long ruir supply or demand etasticities for beef cattle r¿ou1d

require an averaging of tine serj-es data comprising one cyclical upswing

or downsrÍing or both together with a denand. or supply shifter in between

the¡1.

fn this chapter, elasticities based_ on. anmra] da.ta r.lill_ be

estimated. 0n the basis of our argument we could cal-I these nlonE-

periodrt elasticities.

Supply_ and denqnd for beq{ cattle in the U.S.

Under the conditions d.epicted in our theoretical modelr2 tf,u price

of beef cattfe in the tÏnited States r,lil-l d,epend on domestic demand. and

total available supply. The kinked line Sr Str Srrr in ourmodel_ con-

stitu.tes the sum of domestic suppry sls and the excess supply FrEs. The

latter reÞresents the volume of bee.f ìmported into the U.S. at varÍous

2see thapter IIï, p.
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prÍces in the United- States, ceteris peribue, The volume of beef impcrts

into the U"S" l.¡as incorporated in our analysis in ord.er to estimate its
effects on the U"S" cattle prices. ûn the assunrption that the higher the

beef production in the countrÍes rth-ich chiefly supply the U.S. market, the

more:l-eef erçorted to the U"S" t'n¡o separate variables r^¡ere intrcduced. to

reflect production in canada and production i'n othe* ."*u".3 .A.s the

intpact of these factcrs on live cattle prices l+as the prime objectÍ-ve,

vari-ations of produetion in Canada could be e4pected. to exert sorne

infruence on the u.s. market, though the point has al-ready been recog-

nized- that canadats eryorts to the u"s. are insignificant as ccmpared.

with those of other countries.

utili'i;y cor,r prices and choice steer prices at chicago were used

to deì;ennine the effect of foreign production and imports on the u.S.

marlcei;" Because of the possible interdependence in the demand for fed

cattie and beef cor,üs, cerÍvation of simultaneous demancl and supply

equations for the products rni-ght have been rûore appropriate. ifu, horueve-r",

res'tz'icted our anaiysi-s by reJ-ating the prices of fed. cattie and. cor,¡s to

the same variables in ovcler to assess the degree of substitution between

the t¡yo proC.ucts.

A mod.el using a multipiicative formulation r.¡as arbi+,2'arilJr- chosen

in est'inating the Írnpact of the various factors on the U.S, prices" The

besic a.lgebraic for¡n of 'rlle nodel i,ras:

jThese eountrie.s
ï"þ;lico end- frcl and..

arc Åust:'aiia, Nel.,' Zeal-and, -ti:.geirl-,ina¡ Bz"azil ,
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81.-82.-BJ - Br,j!rt,T.* = L-id,:;-,r;"i + .." "þe. ^ (ii

.l- T' ¿T' )'ti L Ú

ïn logariiL¡nic forrn the model uas

loe 1lr, = log À+Brloe$. r+8, loe 
""rr*Uj 

to8 X31 +

.r Brr)!.,' log 1r+ 1-og 1 (Z'¡

Equation 2 coulcl also Ï.re ';¡ritten thu-s:
^

. log Yåt = 1og a.+tr, 1og Yitr+b 2 iog ,{ztbj tog T3¿+

t" bnXrrt (: )

The variabLes (using L9l+7-Lg62 data) for equaì;ion J hrere:

ïlt = Ðeflated choice steer pri_ces at Ci:r_icago

Y2t = Dellated utility coiv prices at Chicago

T3t = Per capita imports of beef into the U.S" in poulr.cÌs"

\-t - Per capi-ta produci;j.on of eteer and. heifer beef in the U.S. in pounds

iZL - Per capita procluction of eor^¡ and" buJ-l. beef in the U.S, in pouncls

ll.* = Total beef produetiou in tanacla
1tr

*l*, = Total beef productj-on in ttOther,,countriesL

Ut = Defl-ated per capi-ta disposabl-e incorne in the U"S"

Ã6h = Fer capita consurnpf,ion of other red meats excluding poultry nreat

in the U.S. in pounds.

The clata trere pretested. neither for auto-corr.elation rror multi-col1in-

earity, Prelimínar;r analysis conclueted yielded coeffj-cients lshich in
teryris of signs appeared theoretically lmplausible"5 Hor.ieve::, irsång first

L.-As C.efined " vid.e ,s!,pra "

c2Joan F?ied¡rran and. Bichard. J " Foote, tomp.u!åtional Mqbhods for
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d-i-fferences yield.ed. results r,¡hich appeared. more ïeasonable"

ithmic forrn the equation was r.rritten thus:

loe Y., r-Ios Ytt*I - tog a+8, (Ios \t-Ios "rt)n 
lr(los

+F.'(roc Yrr*tos 
"zr*) 

* "oo + (i,ogtr-1os1rr)

OT

In logaro

Xr-loe XZt-l)

(+)

Â log Yr* = 1oB

"uo * 41oS 1,

To facilitate anatrysis,
/\iY\ìf t-tlogi --;-1= 1og
\v. -ltÞi/u'\

+ Ios /----i--Ì- 
["(t-r) /

a+8, Á loS \r+8, AJos X.r, +8, ALos \, f o " o

(¡)

equation (4) was written

i -r -tt, t x-,* ì
a * B., log i-i't-t-1* B^ 1og / --.-3.1--\+ .uo* Xr. _ \ ¿ l.' .l'^(L-t)f t^z(t-ty

(o)

EmpiricaL results

lu The d.emand. relationship for fed. cattle jn the U"S. using a:rnrial

data ,r¡as 6

1os Y* = 4"6!*L"J6*.¿\tos 5**,054 Alos J(r**"LZ\lf ÁIog yç.O7#Åtoc X4t
("sgo) ("sÐ ("+z) (.6ù

+"25# lllog xrr+"01 Atoe x6+
("seo) (.go)

R2=,jfrx S="O22

++d+rng Systens gf Sinul-taneous 4quations, trEth Application to å.eîicultirr.e"
u.soD""A." Agr. Haad.book No. 9+, 1962, p. ,16, for d.i_scussion or Tests to be
nad.e after completing a multiple regression analysiso

6_-Here arid su-bsequent equati-ons, x = Sigrificant at 5% level; å* =Signifì-cant at Llf l:evel-i # = Sienificant at I@ levet; g = Significant
at 2ïlá levelo



]-35

The effects of changes in:,the independent variables upon the choiee

steer prices at Ghj.cagÐ.'are:

1. -4. change of 1 percent Ín steer and. heifer beef productiorr is

associated irith, on the average, anci by ítself, a change in the opposite

direction of fed cattle prices of 146.7

2. An increase of 10 percent in cow and bulL production is associ-ated.

with ,J percent decrease in choice steer prices at thicago. TiÉs reflects

the ä.egree of conrpeti-tion between steer and. heifer beef and col,r beef fos.

the consr¡nerss doilar,

3. A change of 10 percent in beef production in Canada is associated

with, cetçr''ij¡ periÞug, a L,2 percent decrease in ehoice steer prices

at Chi-cago "

it" l.Jhen other foreígn producti-on of beef increases by 10 percent,

choj-ce steer prices at Ch:icago decreê.se by 0.? percent" Because of the

interdependence of loronto and thicago fed cattle prices, variati-ons j-n

the production in CanaCa are eryected, contra opinionem, to affeet sone-

rvhat l-j.ve cattle prices in Chi-cago. r{:-th the exception of },îe;iieo, beef

inports fro¡ii other forei-gn countrj"es into the U.S. come in a carcass

forrn ánd thus dJ.rectly affect the retaíl cuts of beef and indirectly the

price of fed cattle, these result,s, therefore, appear reasonable.

5. A change of 10. percent in eonsr¡rrer dì-sposable j-ncone is assocj-ated

by itself with 2.5 percent change in fed cattle príees in the same direetion.

7Th* 
"uuol-ts 

are very close to those obtained in a sj¡,riIar
analysis by the staff of the U.S,D"A. sþ, I'The }nport Situation for
Beef and Vealtr, in livestock and Meat Situation, LI6-1j)+, Nor", B, L963,
pp" 35ff-
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6" îfith respect to the consurnption of other red meats, the sign of

the flexibiJ.ity coefficient appears contrary to general econornic principle.

Hornfever, the coefficient does not signifieantly differ fronl zeyo.

Using utii-ity cow prices as the dependent variable, the following

demand equati-on rn¡as obtained.

A J.og IZt =

+ 'lh alog
(.1+9)

R2 = "98+r-)s

2.6g-t.lgèir't- Â log x..,*-.BB'"'- ¡fog
( "UA) *".. ( "h2)

xr.* "þ J"o5{^1og x."-.96ì' a-1ogLru (.6)-l) )v (69>

¡", + "1J- ALoA ä.,¿v (.31+) - )tJ

X,,ot,

g æ ,0f7

1. 0n the average and. by itself, 1 percent increase in the production

of steer and. heifer is associated with 1.8 percent decrease in co¡,r prices.

2" An Íncrease of 1 percent in cow and bul1 beef production is

associated nith .9 percent decrease in cow prices. These trvo results appear

i;o indicate that príce making forces at the lower grade beef 1evel take,.

their cue fro¡l the level of price changes of fed cattle,

3 " -An increase of 10 percent in Canadian beef production is associated

with, other things rernaining equaI, 1"0)-¡ percent increase Ín the price

of utility cor¿s at Chicago. Sj¡ni1arly a change of 10 percent in total

foreign production other than Canada j-s associated ?nith 1,)-¡ percent

change in cow beef prices at Ch-ieago" The signs of the coefficj-ents appear

to be contrary- to all reasnnable e:çectations. It is expected that

increased production in these for"eign countries will cause more beef to

be exported to the United States and thus ease the pressure on their

domestic prices " '!",J'ith respect to tanad-a, however, the results coulci be

accepted purely on logícal grounds" tr^le have alread¡r diseovered that the



t37

Canadian eattle production cycle lags beh:ind tha'u of thc U.S. b¡r approxi-

nately on* yu"".B Tncreased. cattle production, (i.u. cattle build-up)

in tanada is somewhat associated with corresponding increases in the U.S.

T¡creasing cattle builo-up Ís aecompanied by reduced cow slaughter and

therefore high cow prices, cete!*F paqibus. Because paraIletr.-developments

aLso take place in'bhe U"S", increased beefproduction in Canada is

associated with increased cow prices. This elçlanation, though circuitous,

appears to account for the positive sign associated 'ntith the fle:ribility

coefficient, Ðr¡en here, the e:çlanation itself reveals the intercor-

rel-ati-on bet¡'¡een variables ï1¿, ï2.¡ and l3t in tl:e aneJysj-s"

ü. iån incrcase of 1 percent in annual dJ-sposable income is on the

averagei associated wíth J percent increase j-n the príce o.f utility corfs

at Chicago.

5 " The cross e't-asticity of coi+ beef r^rith respect to pork and nrutton

is -$6, indicating that a 1 percent change in the consumptìon of other

red meats is associated. with $6 percent change in cow beef prices in

t'he opposite direction. If one percent increase ín the consunpt:r'-on of

other reC rneats r-,'i.l-'l , on thc :vcr3,Ec.: c:,r.rsg "p6 p:-ccnt decrease in cow

prices, then one pereent decrease in the consurnption of other red neats

',.till- cause col{ prices to increase (i"". decreascd consr-imption} Uy .96

percent. the degree of subs'{:itution between lower g:'ade beef ano other

red meats is thus reveal-ed.

fmport rqsponse

Th-is was estimated by relating per capita imports of beef anC veal-

Entqq, Chapter V, p.
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{ínclu,ding feeders converted to carcass weight} to the same factors. Ti:-is

is more or less a trmongrelrr fu-nction. The estimated eg:ation is:

Alog Y"* = -2)+7-L.l*2"¡1og r'. *-3"23'x- alog x.. * .62l/ trag, x^-)LJ (r"zo) - rIJ (1"38t - )r' (r"11+) - Jrr

-.73 
^l-og 

ì{¡,* + 16.B?r AIog },¿*-6.Tg'Å'Alog L¿,
(r"6)+T" (6.20) )u eJ) \rL'

R^=.73 g= 
"56L2¿

1, fur increase of one Ðercent in steer enC- hcif:" rr¡6rllrction is

assocj.atcd- ',:ith, and by itself, l+.1+ percent d.ecrease in i:nports of beef

and veal into the U.S,

2" Ïf TJ"S. cotr and bu.ll production increases by one percent, imports

are expected to decrease by 3"2 percento

3. .An increase of one percent in the tanada beef production is

associatecl. with .6 percent increase in beef and veal erports to the U"S.

tt, A change of öne percent in total beef production in foreign

eountries other than tanada is associated !ü-ith .J percent change J-n

iraports of beef and- veal ini;o the u"s. in the opposite c.irection. The

coefficient is not si-gnj-ficant ancl 'i;herefore has a doubtfuL value "

5 " In the context, an increase of one percent in personal disposable

income is associated with, on the average, a 1? percent increase in

imports of beef anC veal into the Un:ltecl States 
"

6, Ot:e percent i-ncr.:ese in the cons'::l.otion of of,heï red. meats is, on

the average, associated with a decrease of 6"8 percent Ín the inçorts

of beef and- veal into -bhe United States.

If, Þ::ppl¿ and denragd :{g}ationship ¿å gr""È.

¿L" Cobb-Doi.tglas rnrrltipliea'bir¡e fu-nction ü,î.s used. to esi:j,nate the
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influences of several identified var'ì ables on the prices of choice

steers and good feeder steers, in Toronto and. lr.linnipeg" Ser¡eral

factors rvere also incorporateC in the analysis to estj¡nate the degree of

export t:esponse of fed cattle ancl- feeders frorn Canada io the United

States. Again because feeders ancl. fed cattie ccairpete for the consunerls

dollar., a much more encompassing modei using sj:nultaneous equation

techniques r.¡ou-ld have been warranted.

The analysis covers the period L955 to 1961+ in most cases. The

avaiLabilit¡" 6¡ data restricted the analysis onJ-y to this period ancl in

any case the period prior to this one htas often interrupted with regula-

tions of the e4port trade in beef cattle. A period longer than the one

under consideration r¡ould have rendered the analysis less rr¡orlcable.

Prel-irninary analysis performed on the corçr:-tation failed to yield tang-

ibLe resr-r-]-ts in terns of the signs ani. nagnitudes of the flexibilit]'co-
efficients" Thc varÍables in''¡oiveci in the cornputat'ions are as -fol-lo1.¡se

Tlt = Deflated choice sieer prices at thieago in $ U"S.

i2t = Fer capita slaughter of cattle j-n Canada.

X3t = Per capiia good feeder e>çorts t.o U.S. j-n year (t-i)

Xi,t = trer capÍta clisposable income

l.- = Ratio of beef to por"k price
>tJ

i6t, * Deflated cl:.oice steer príce in Toronto in Canadian $.

:i_ = Fcr capita exporbs of feC cattle to the Ll.S. (in mos")
7L

l6t = Deflated- gooC feeder price, Chicago in $ U"S"

Xgi = ïndex of the príce of feed
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ll_.t * Per" capita output of feeders in franad.a

Jilu, = Deflated gooci feed-ez' price in Toronto

XLZ' * Defl-ated good. feeder p::ice in .rrtiirnipeg

i]3t = u"s. fed cattle slaughter as percentage of totar cattle

slaughter

\l*t = Fer capita æqports of feeders to the U.S.

Xf5t = Supply shi_fter

turpiÏi c al i_e su.-],.!!

-å. Ðern*nd relqþ_icnsilip, qlgic-e qLecr p!.iceå: Toronls

The demancl- for fed cattle in tan¿ic1-a was estinatecl as follol¡s:

ÂloiÏ,, € - "L74"".5ìJ')t'.Afog li n -.ZZ AIog /",,*+.02 Alog j{"," or 
ç-"izl 

--- -ft i,[,j--" 
-2" -ilo;; - _ft

+.67.it Alog X¡,.-+"Op Alog )1.-*
(.79'¡ Lru ("er). )v

O s,-1)1 * ôô /'rL "7L S = "018

t" ï¡ the con'r,ext, an increase of one percetit

steers at Chicago is associated r,¡ith ,51+ íncrease

in the

in the

price of choice

price of choiee

steers at Toronto,

A, A change of ten percent in cattle slaughter in ,tanad-a is associatecl

Itrith, on the averåge, 2 percent change in Toronto choice stee:: prices.

The flexibility coefficient is not signifÍcant,

3. rt has been argu-ed tha't, the more feeder cattre e>ported to the

U"S" in one yea.rr the more the chances are that fed cattle prices in the

follo'"ring year nili be higher than Chicago price of choice steers.g This

l-t": + ]S!!*q oq ç+ng4iqn ti,",estoSk r*glqcrä, pgLr=iÊlgd quarrerly
rry t'he I'leat, Fackers $ouncil cf canad-e, FaLl rg6h, Iio" l+ p, l"
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happened in the L9Ø-6\ perioci. Jud.gírrg from the sigrr of the coefficient,

our result seems to su-pport this vier,:point. However, the resttlt is not

statistical-ly significant .

l+. If consumer dísposable inconie increases by onë percent, príce of

choiee steers wÍII increase by approximafely "6 percent.

5 " A change of orie pez'eent in the ratio of beef to pork p:'ices is

associated.¡ith .C9 percent change in choice steer price at Toronto, in

the se¡re direction,

B. De¡rand gelationship using good feeder steer price at Toronto as

depg4gllt variqbLe

a t-os L"- * ?.8 + 3.68t(+' Á1og Xr"t * i"1l:'alog XB*. * 3.ó*.¿tog X9t" 1* ir.r; " cï, ("7, - or (r.r)

-.¡2Y'-l 1og
("59)

ô -r4

Rt = "91+"

\ot -|.?uf"* *'r.

S * "021+

L. .An increase of one percent in the price of choice steers at Toronto

is assoeiated with 3.7 increase in the price of feeder st'eers at Toronto"

2" Other things remaining equal, an increase of one percent in the

priee of goocl. feeders at Chicago is associated l"'j-th 1"1 percent increase

in Toronto good feeder price.

3, A change of one pereent in the index of feed prices is associated,

and by itself, with 3.6 percent change in the price of good feeders in

the sarire direction "

l+. An increase in the output of feeders

associated rvith, on the average, a decrease

prices at Toronto"

tanada of one percent is

"[ percent in good feeder

l_n

of
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5 " ^4. change of one percent in the U.S" fed cattle slaughter as per-

centage of total eattle slaughter in one year is assocÍated t¿ith 1"3

percent change in the price of good feeder ca1.tJ'e at Toronto in the

following year in the opposite direction, this knouledge should help

cattle feeùing operators to make a more meani-ngful judgernent as regards

the ercpected future prices of the cattle they are feeding now.

t" D_em+n4 rqlalionship uging gg! feed.gr steers at- 1,'tin:::ipeg as t$r

dependelt v-arigble

A 1og \Z+. = I.79+.L.1A J-og X6r,+:21ê 1og Xg*+.!5# aros Xo*
" (.13) "'(.hB) vv (.?3) //v

a "72 percent decrease i-n good feeder price in ÏJiruripeg.

Ð" Feeder exports to the U-"S-=

- "a6,ï a loE
(.jB)

Ã^.-"72 +ALog jL^-
iuL' ("5i) - L)v

) s¿¿R' = "97^^ S = .016

1. An increase of one percent in choice steer price ai: Toz'onto is

assocÍated with 1,1 percent j-ncrease in the price of good feeder steers

at ïíinnipeg" 1.,fith respect to thicago good feeder pricqs, the flexibílíty

coefficient does not differ significan'bIy from zero"

2" A change of one percent in the index of feed pri-ces is assoeiated

uíth "5 percent change in the price of good feeder st'êers at l,iinnipeg"

3. If the output of feeders increases b¡' one percent, good feeder steer

prices at l.Iinnipeg is expected to deerease by "06 percent 
"

h. .A.n lncrease of one pereent of U.S. fed cattLe slaughter as a

percentage of total cattle slaughter is associated, and by itself, with

The standard errors of the regression coefficients, rtith the
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exception of varj-abl* Xl_Ot, are too large to be r¡arranted" The results

are shown below:

A x"* = -ro"97-21,1+ arog xl+gr6.3tta log xn+'s19.7 alog xo+)ú (ro.:) - 'u(6"Ð - uu (ro.l+) - 7tJ

T;l?fit"* 
xrot*filif t"* xr3t-r

p3=.BB/l g= 
"?ro

They are quoted here for ccnnparison with the results of other analyses

on the sarne level.

E" Fed cattle expor!¡ to the U"S.

An examinati-on of the raru data revealed a relatively abrupt

change in the level of per capj-ta exports of slaughter cattle from fanada

to the U"S. in f958. In order to account for this, a discrete supply

shifter (X151) was introduced" The estimated equation is

alog X = .17 + .!l¡à" atog X- + .0z¿PÍ'Alog ,v,^ -.Op alog X^r (.zt+) r ("o53) , ("zz) r

- "22 LLog & . ¿- .,+ .661t' AloS X.
i:lrr) 

"" 'l-3 (t-1) 
r-"i"ss\--- 

-l-5

R2= .92"t gs.ol8

1" An j-ncrease of one percent in the Chj-cago price of choice steers

is associated r.¡ith an increase of "! percent in exports of fed cattle to

the U,S. other things rernaining equal.

2. Si-raiiarly, an increase of one percent in beef cattle slaughter in

Canada is, on the average, assoeiated l¡ith .02 increase in slaughter

cattl-e e:ports to the United States " Inereased. slaughter of eattle

should in theory, be accompanied- by reduced fed caLlle priees, thu-s

r,ridening the U"S"-ûanad.a price differential, Fed cattLe fron tanada,
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tberefore, florv there.

3 " Án increase of one percent in feeder cattle e4ports to the U.S. in
one year is accornpanied by a decrease of "09 percent in exports of

slaughter cattle in the folloroing yeer.

l+' Â change of one percent in U.S. fed cattle slaughter as a percent-

age of total slaughter is associated. r+ith .2 percent change in fed.

cattle erports to the united states, .a d.iscrete supply sirifter rÍas

incorporated in the analysis. The positive sign of the coefficient

indicates the possibility of upward shift in average annual per capita

e:po:'t of slaughter cattte from Canada to the Unj-ted States.
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ÏJ\NER-I\UA]GT FRTCE AIIA¿ysTs

.ån analysi s of fed steer prices and feeder steer prices r¡hich

prevailed in selected markets in Canada ancl the Unlted States fol the pre-

t¡ar and post-war periods shows that there has been a strong association

bet¡,¡een these markets, (taUte B "f ) , The information in the table shol+s

that there has been a st:'ons pri-ce co::r'¿l-ation betryeen thc rn:.rkets

listeri " Thc shor"tcr the cistanee between these markets, the stronger

the association. For this tenCency to ho-Ld, the tr^lo markets rnust handle

a consiclerable quantity of cattLe.l ¿ln exainlnation of the correl-ation

figures shows that the price assocj-ation between Canadian and U"S" ¡rarkets

was stronger in the post-r¡ar than the pre-rr;ar periocl. Because of this

tend.ency, it is e:ryected- that suppLj-es available to these market,s r,¡il-l

move to areas offering the highest net returns, rn this chapter, an

attempt r¿ill- be made to describe ancl analyse the geographical- variations

in prices received by the producers operating :in sel-ecÌ;ed fanadian ancl

united states ma.rlcets.2 Thc per.io ri, lgSg-6[ r.ras chosen, the rnost recent

l-John Sierrrens, å Þþ.jy_ g| re Differq4liel.F Bet"{gen Þelecle{
*"??+qt^and unitgd Tt"l:' 1"¡t__'e@ 

*ïffiËTiËiffi-ffiter 
r s

i.nesasr uept. 01' Agrr-cu_Ltural Econonrcs, univ, of l,fanitoba, furil Lg5g,
P " 3l+.

ô
'Th* desc:ipilve part of this chapter wÍll tre a srurunary of the

views corrlnonly e4pressed. by the people connected Lrith the incl_ustry in
tanada. The major souÌ'ce of infomration l,¡as obtained. fron Ä Lette:'on
Çana4ig: lil¡es.lo4t tgggqt!., published. by the Ì'feat packers õoffioF
Canada "
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ñNDTÐ O 1JJAIIJS (J O J-

COEFFICTEI,ITS OF C0RRELA'j'T01'tr 0F e00D STEER ri.fiD GOOD

STOCKER A].TD T'EEDER STEER PRICES T1,T SELECTED U"S;

ANÐ ClllIADiÄN I'îARI¡,ETS, PRE-Ìr¡S,R é.ifD POST-I¡AR'+

i'Torth Portland. Si. Paul Chicago Calgary itrinnipeg

Toronto .93
Ïännípeg .79

Goocl Steers, P::e-l'n-a:c, I975-4O

"59 "Bo "99 .96
.68 .67 "95.62 "59
.97

Calgary
Chicago

Toronto
ilinni-peg
ta1gary
thicago

Toronto
Uinnipeg
Calgary
Chicago

.e6

.o I
St. Paul .65

Gooo Steersn Post-nar, L949-55

loronto .92 "85 .84 "99 .98
Itrinnipeg ,97 .87 "86 "99Cai-gary- "93 "81 "86Chicago .95 "99St, Paul .98

Good- Stocker and Feed.er Sieers, Pre-ruar , I935-4O

.90 " 91 "96 .97
oc a2 otrOJJ .JL .)J
o1 0?o JL . JJ

.95

Good. Stocker and tr'eed.er Sieers, ?ost-r,rar, lg49-55

"90 "5+ .gB ,96
"96 "67 .99
.93 .61
oo

*Source: John Siemens, å -Ð,i;l¿ÈJ _€, åULç,g, Èålgp-nt¡_als_ ,Be,tween S_e_l_eqi;ed

-ceÊ?gþs al:lsl k;åefi p-p**äs_ zuå1s ¡¿y-e.sjsc3 _I[% '"îhesis, Department of AgriculturaL Econorni.csr University of I'ianitoba)
Apri] , L959, pp. j5-79.
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five year períod for whieh conrplete data '¿ere avaÍ'ì able r.¡hen this study

¡¡as iniiiated,

Becaùse gf the interdependence of the najor livestock narkets in
the United 'States and Cana.rfa, 5-t is e:cpected that the tlniied States

markets will be a dominant factor in the determínation of eattle prices

in Canada" Ìfhenever relative shortages of supplies are e;rperienced. in_

the United States, the prices tÌrere åre e)qpected. tc rise rel-ative tc,

prj-ces in üanad-a and this situation could generate flo¡,is of cattle fronl

canad.a across the border. ì,,Jhen tanada is on export basis the prÍce

level in the United States est,ablishes a fl-oor below r.rhich the Canaclian

prices r¡il1 not fall. occasiona.J-ly-, -urrhen Canacl-a e:çeriences relative stçp]y
shortages, the Canacl-ian prices tencl to rise rel-ative to the UniteC States

prices. rr,flhen th:is happens, i;he infrux of su.ppli.es from the unj-teci

States r,rill- tend to danpenthe rising Canad.ian prices. The ganeral opinion

in the cat'ble indr-rstry appears to be that the pãxjJnurû price level in Toronto is
establ-ished by the pr.ice ievel in chicago plus the cost of shipping the

ani*nals llor'r,h to Canacl-a. Hence the eurrent vier,t is that the l-eve] cf the

U"S. price sets both the fl-oor ancl the eeiling for the price in Canad-a.

1r'ithin these outer' limits, d.omestic forces are enough to aceount for the

price ryrations that often occrlr in Canada.

^å. large cattle buiLd. up in canada, if this is acconpanied by a

low price Cifferential betr¿een the tanad-ian ancì the ü.S. narkets, irill
eäu.se a deciine iir d-ornesti.c priees " und-er these circrunstances, the

belief that high canachan nar"ketings do not j¡ply- l-ower pri.ces is
not val-id "
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It is also aceepted that j-t is not necessarily high rnarke'tings

tliat cause prices to fa]l: buit z"ather, the prcportion of top grade

cattle offered for sale is equally iniportant. The reason i-s simply that

choice and good grad.e cattle make up the bulk of the beef trade " ¿.n

abundant supply of Bl-ue and Red brand beef r,¡ill tend, other things

rernaining equal, to depress the prices to levels that l.¡i1l s'binulate
?

consumption.J

l*terj¡ear price varigliqr:q betw.gen ma:,ke-ts

The rnor.ement of prices to a l-ower or higher level- than prevailed

in a preceecìing year has been termed an interseasonal pr-iee eharrge.L

Ti:-is is Ci.fferent from a price cliange that is pureJ-y seasonal in character.

Priees generally vary frorn marketing year to marketing year. thanges in

supply and cìemand, and conslrûer: purchasing porrer largely account for thj-s

phenomenon" These price changes can be deconiposed into 'L,rends, cycles

and resídual-s " The longer the period, the rnore effectivel¡r;,'ç*tr c)¡cles

be revealed j-n annuai ina::ketÍ-ng dat,a " Our period of analysi-s in this

chapter eovers oniy six years and, therefore, it has not, been deenec.

possible to isolate these fectors ro-ith. an¡i preeision" Tnter*year price

analysis helps in accounti-ng for changes that result in prj-ce differentials

betinteen spatially separated markets r,rhen the price level changes frøn one

ï[o" 3"

1

'4 Letter on Cana.d.ian Lìvestock pr"od.uetsu Suomer L963,

hheod"r'e tI, Schultz and Â.G, Black. Variations in Swine Frices
Hllri.e Ig"" Eg}sgåæ e 9!"q in Ëþtistical ffiæffi; flowlÏff"ffi
Ðtatr-on ftes. Bì1Il_" No. Iôi, Iowa, June 1933. -,,,te call thj-s phenonrenontinter-yeart price change as this eoncept is less prone t,o inisrepresenta-
t'ion since betr¡een seasons niå¡i rnsæ, say, between fal_l and. lvinter,
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yeÐ.T to another.

ïn Figui:es B "r and B "z r.ne average annuar- choi-ce steer. price
diffcrentials of thi csg., omaha and Kansas tity over Toronto and the
sa¡ne dj-fferentials inclusive of Toronto over Ïrrinnipeg respectively have

been sho"n:" These plottings reveal that the spread in the pz'ices between

the stated markets varies frorn year to year. The loronto-chicago price
spread- (eie. 8.1) and the i,finnipeg-chieago price spread_ (nic. 8,2) are
greater than those shown for the other rnarkets. The patterns of the
price spreads appear the same for the other u.s. marltets other than thicago.
.ê-s 'n¡ould be expected, the spread. between chicago and trfi-nnipeg is grea.t,er

than the price di-fferential between chicago and roronto.

Ïf r'¡e deduct that, portion of príce d.ifferences r.ùrich are attri-
buted to freight charges and other shipping costs, anct tariffs, T^re

r'¡ould arrive at a fairJ-y uniforrn price map for the area covered.. After
isolating those cornponents attríbuted to geographic price variations, it
will be necessary to test r¡hether there are any important price variations
anong these markets " The r,ridening and_ narror,¡ing of the spread are

erpected to be cloÊe_Iy related tg tþe general price levelg in canada and

ìä the u.s. and. to the fructuations in the value of the ao1rar.5

ÞlgA-year price variation

H:ighest prices fo:" top grade caf-.ü_c usuaiL;, oecnj: in.Tu-ne: July
an'']' '{ugust in tanacla" Ioøest priees occur most often from .Tanuary to

-u1"u-, if the tr,vo price r-eveIs do not move together pjr:L pås-sg,A third factor may be the varÍations in the cost,s of transpäffit'ion an¿other handling charges.
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Ilarch and 0ctober to November. The pattern for feeder cattl-e is more

varied, but October, Mareh, April ancl lby and occasionally July, are

the low price months.

¡{s shown on Figure 8.1, tfre spread in choice steer prices between

Toronto and ûhi-cago varies fronl month to month. 0n1y for two months in

1960 were Toronto prices above those of Chi-cago" For most of the year,

Toronto prices were higher than corresponding prices in the U. S.

The price spread for the peri od generally reached the peak point in

the spring months and the l-owest point in the fal1 months. There ïrere

occasional departures frcrn this tendency.

Beef cattle prices in Canad-a appear to be largely influenced by

the following factors:

1" Total build up or depletion óf supplies in Canada.

2, The proportion of tcrp grade component in the total avai-lable

supply,

3 " kice levels in the tinited States.

l+. Total slaughtering in Canada and ín the Un:ited States "

5 . Total- cold storage hold:ings in the tt¡o countries o 
.

The seasonal ind-exes of the l-ast tr'¡o items have been calculated.

A period of ten )rears covering f95I-6O r¡as arbitrarily used for the

prJ.ryose. The data for a ten-year períod r¡ere used because the more

r¡ariations there are in the data, the larger the sampJ-e required to

Cet'err,iine the degree of variability.

ivieai; is generall-y stored when production is seasonally heavy and-

priees geasonally loiq. ft is ¡noved out of storage into the retail channel



\/è
LI

I<
1U

-c
l

U

F
ig

ur
e 

8.
3 

. 
C

ho
ic

e 
S

te
er

 P
ric

o 
D

iff
er

en
tie

ls
 3

eh
'¡e

en

S
ou

rc
e:

 C
on

pu
te

d.
 f

ro
m

 m
on

th
ly

 d
at

a 
ob

ta
in

eô
 fr

o¡
l C

an
ad

.ia
n 

an
d,

 U
.S

. 
so

ur
co

s.

C
h:

ic
ag

o 
an

d 
T

or
on

to
 l

tÍa
rlc

ot
s.

H \'l I\J



L51

uhen the price sj-tuation improves " This helps in snroothing out, prices

and consumption over the year" (ta¡te S.Z).

Indexes of cattle slaughter can, in the absence of more precise

production data, be employed to indicate the pattern of supplies availabl-e

to markets.

The results show that peak slau.ght,e:' of cattle occurs in Septembe::

in Canada and in October in the United States for the period eonsiciered_"

The norrnal- seasonal patt,ern of slaughterings incicates that cattle
slaughterings rj-se in the faIl rnonths and are below average in other

months except June (ro8) '*t¿ JuLy (104) itr tanaca. More extreme varia-
tions are shov¡n in the Canadian than in the IJ.S, slaughtering indexes.

The respective ranges ave 33 and 2l+ for Oanada and the U.S. respectively,
Stil1 greater differences are shor,rn in the variability of calf slaughter-

ings in the tr+o countri-es. The variations in the Cana*ian indexes are

much greater" these seasonal patterns resulted mainly from the nature and

organization of the cattle feeding inciu.stry" Some changes z'esult fron

variati ons ín the maz'ket demand- for d:ifferent weights of cattle and-

changes in feeding methods" The present day market, demand in the u.s.
is concentrated on choice grade (9OO-feOO pound.s weight) as comparect with

1100-11+00 pound.s in prerrious years. Because of this shift of emphasis,

feeding patterns keep changing, tattle feeders in the u.s" keep shifting
thci-r feeding pattern f.orn yearlings ancÌ 2-year-olds to yearlings ancl

calves. The feeC.ing of Z-yrear-old steers has been d.ecl_ining.6 Å much

óo*!3lu 
Marlc-e-þrgg þ rowar-ïowa state un:iv., co-op. ftten" serrrice,

Ames, roñffi9ffifli96t,Fr?.
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SEASO],{I II{DEXT]S

J.ND CO_I,D STOR¿.GE

TÀBL]] 8.2

0F I]\ISPECTED CATTLE .{IID C,q.IF

HOI,ÐïNGS, U. S. Ai'D Criiùi.DA,
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.. c e o...United- Siates. e ô. o ô ó o o
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Dec. 98
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1ÕL
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ôl

97
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!2!
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124!)L

'tlq

109

OQ
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85

79
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()¿

q1

i10
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96

e5

YI

B6

94
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qfi
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10e

99
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56 114

110 105

L47 99

1L?
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96

o'j

98 89

91 87

109 85

90 9+

ç.-?ul

v4

101

116

Range 24 2961

Calculaiecl fro¡r monthly data"



U5
higher proportion of the cattLe on feed are calves. rn ad.ditj-on the

availabi]ity of cheaper feed grains tend. 'bo shoy,ten tjme on fc:d :.nrt

q:icken cattle turnover for slaughter,T

,S'i;atistica] analysis

So far in the analysís ite Ìrave assuiaed. thát bhe price d-ir-fferen-

tials bet¡¡een spatially separated. raarkets are si-gnificant. This assu_mp-

tion has been necessary foz' justifying the fl-ol.¡ of beef catt-te fz'o¡n one

marketing centre to another. There are a.lso tenrporal varj-ations ancì.

some irregularity in the rûanner in -v¡hich the Itcityrr8 prices respond to

tl'ie general secular decline in catlle prices. .è-n analysis of variance

tr*sþnì que based on tkra one developed by Schultz an<l Biack9 will be enrployed

to isolate the temporal and. geographic variatj-ons in oy"Ccr to rr_se the

r"esicr'.al---:¿hi-ch is attributable to sanrpling errol. for our analysÍs, The

technique is similar in calculatj-on to that developed by Fooie and Karl

Fox for lnvestigating the presence of seasonality in monthly data. The

orily difference is that in the present analysis, ttcitytt markcts are used

insi;ead of yea.rs, so that the sum of sqriares between means of years becones

the surn of squares beti'¡een localities " Thus the analysis breaks Cor¡n the

total- sr:¡o of squal'es into threc ìrovt'i.ons h¿r.r,4nE their solr.rces i-n (l_) actual

7-. -'llr.t3"t P" 7'
ôñ-Defined as livestock 'i:errninal nrarkets at Ch.icago, Omaha, Kansas

tity, Toronto, Trfinnipeg and Calgary"
I''Sehu.J-tz and Black: 99. _cj!., pp. 193-208.
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geographic price differences wìrich are accounted fo:: by freight,-rates,

exchange factors, tarif-fs, and other handling charges involved in

si:ipping (e) tenrporal pr"ice changes r+hich affect all rrcityrr markets alike

an¿ (3) the residuaL or sarnpling error.

The sr¡n of squ.a:'es between means of nronths j-soiates those price

variations fron the general means '¡Ìul-ch are attributable to general

¡narket forces. Similarly, the sum of squares bet'rfeen means of |tcibyrr

markets includes only those price variations due io geograpÌrical location

of the cj-ties. One naj or assu"nption in this analysis is that the ma::ketIo

affec'i;ed cattle prices in the U"S" and in Canada simult,aneously in the

sane C-irec'bion and in like magnitude. This is a valid assr:-raption for

the reason that the markets under consideration are closely intemelated.

and that price making forces in one tend to affect the price levels in

ihe other markets j-n the same direction. In our example, the mean sqlare

clue to sampling error (interaction) measu::es the ùifferentia)- ::esponse

of the annual- prices to (f) geographi-cal locaticn and (2) seeular trend

in prices. If 'bhe resul-ts shor,l a l-ack of unifon'nity in response to

these conditions, it could be attrj-buted to sampling error,

The analysis of varianee technique serres to illustrate the point

that by merely computing price differentials between Localities we can-

not, conclude that there are significant price differences present. The

general price change from month to nonth, affecting all localities alilre

lC.-*-ruÍarket he:'e refer"s to the tconti-nental! rnarlret cornpr-ised of
the rnajo:: U"S. and €anadian rcitlr markets as Listed previously"
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could ea?lain the heterogeneity in the priceso Schultz and. Black har¡e shown

that the analysis of variance technique is effective in eLiminating the

effect of, tenrporal changes in prices:

ïn using several yeaï's instead of ane year, it is also possible

to detei."mine wirether or not inter-yeer and intra-year movernents of cat.ble

pri-ces exerted any infl-uenee on the price differentials betryeen loca1i-

ties'Il As an example, tve could., by tiris analysis, investigate r^lhether

priee differentials between rrcity" markets vary significantly wj-thin the

rnarketing year and also iqhether the differentials behave ùifferently
between narkets in some years than in others.

rt has been found possible to use a range test fo:: testing the

homogeneity of the sample of means for the size of a sample uncler

consideration. Ne',"nnan-Keu1s Seqr:.ential- Range Test has been studi-e¿

extensívely and can be used to judge the sÍgnificance of a set of

clifferences ' This method. perrnits decisj-on as to rvlr:ich clifferences are

significant and r,¡I:-ich are no'b. Jt is a range test procedure and the

error rate is applicable at each stage to tests involving the sanie

number of ,ouurr".f2

Choice steer prices and good feeder steer prJ-ces which prevailed

at thicago, Onaha, Kansas City, St, Fau1, Toror:to, ij¡innipeg and Calgary

fo:r: the years tgSg-6t were used. to test the significance of d:ifferences

betr¡een the various maz'lcets. À11 the U"S" prices T¡Jere cona¡erted, into

L2

Ifi-ll Book

l1s"hult, and Black: .S.. gåI., p. zo2.

Torrie and Steei" Pr:l-ncia-!es and-
oompany, tg6o, óp;Ti3ffi -- F:'ocedur"es of Statistics, lIeGrar.f*
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canadian d.olrars" the resurts of the analysis of these prices using

Nel¡man-Keuls Range Test are shov¡r in lables 8.1 to BolJ" lhese resul-ts

explain further the price differentials plotted- on Figure 8,1 of this

chapter" It can nor.¡ be deternined. as to which differences are statisti-

cally significant and. l.¡hich are not. The test roakes use of analysis

of variance technique already d.escribed,o The siralysis d.eteruines the

total- variability of all the observations and breaks this d.orn'l into ti,¡o

components of variability d.iscussed. previouslyo

The bulk of the rqork done in the field- of analysis of variance

assumes normal populati-on distribution. liork has, however, been carried.

out along trps¡-p¿r¡metricrt lines in which no assumption as to the nature

of the population is *rd.e.15 I'tre restrict our di-scussion j:r this chapter

to this latter proced.ure,

The range test proced.ure alIor,¡s us to deternine sinultaneously

r,¡hich price d.ifferences are significant a¡d. which are noto It a.l-so

permits us to determine which market offers best returns from the poi:rt

of view of producers" The d.ifferences ad.jud.ged significant and not

significant at '05 1eve1 are sho¡¡n in the triangular tables.

It is r¡¡orth pointing out that sone price differentials may appear

to be statistically significant but not economicalll' significant" The

latter is a much nore weighty factor and it d.etermiles €Bographical flor,¡s

of beef cattleo

-17
--8"W, Lingren a¡d C"!I" IifcElcoth¡ Introduction to Probability and-

Statistics, the Macl{jJ.lan Company, New Tork, 1959, p. 255"
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The prices l"tere converted into indexes baseC on the yea::J-¡' average

set equa3- to 1OO. This inder,ing r"rould. ehminate an;'r trend that might

have occu:'ecl. The Cata then '.¡ere siatistica-Ì-ly analysed usi-ng analysis

of variance anrl }ler.man-Keuls Sequentral Range tests to detennine on

whieh markets pri ces rtere significantJ-y lower or higher than on other

rnar'l<ets "

Trice- p?_tt_etn

fn1959t significant choÍce steer price cüfferences existed.

betv¡een the 1¡lestern rnarlcets in Canada and the large consurning centres in

the United States. The Chicago pri ce averaged !)2 "53 and $2 .26 per

hundredr¡ei ght over the fialgary anci the -rf,in:ripeg rrraz'kets re spectively.

idhile these price-s di-ffer"eC significanti;r fz'on a statjstical- standpoin'r,,

tlie obversecì- price spreads were not suff'i ci entiy iarge to encou.rage

appreciable florr¡s of ea.ttle south. The Canad.iau beef cattle e:c,oorts to

the United. .Çtat-,es ',^lere sharply curtailecl to less than h.alf i;he record

c;rport fi-g*r:e of !958" As ::egard-s ihe U.S. marlçets themselves, s:-gni-

fica.nt price differences did not e;<j.st between thein. TÌris is i;he norrnal

patteru e-çec'becl because some elements of costs involved. in shipping cattle from

Canada to the U.S,, such as tariff changes, are absent between narkets i¡r the U"S"

i-n cont::ast rlith f,he previou.s ¡rs¿¡, cattle e:'ports in 1p6Q i^rere

furthe:: cj-oi,n'r abou.t ]â percent. Tot¿.i slaughterii:gs in Canada on the

other" hand, increased b¡" lJ- percent" This ine:'ease, together t.tith a

reduced e:ço::-i; rnarket, coni;ribu-i:eo ioi¡ard stabitising prices at loir¡e:"

leve] s. The weakening of prices in Canada lras a fact,or in wid.ening the

price sPFg*ë:,beti+een th.c Canadian r¡rarkets ancl the thicago rnarkct, (Tabl-es
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8.3 an}. I "4. )

ITearl-¡r the sanie pattern ¿s I !6C e:tisted ín L96L" Si3nificantly

higher prices liere paiC. in Cl-ricagc, Kansas Cit;r" Oinaha, and Toronto, but

prices in i(ar¡sas City anci Toroni,o r,,iere relatively loi.ter 
"then 

conpared

øith prices in other narirets in the UniteoL staÌ;es. (Ta¡te 8"5')

Tl¡o factors riia)¡ l:¿ve a.ccounted for the rei-ativei-rr high p:'ice

spread betr¡een r,he U.S" ancl the tanaclian markets" The su¡met ¿ve¡r-ght

in 1-i'es'r,ern Canad-a aC,verseS-y affected the cattle inclustr¡'" l'¡ï-th the con-

sequentiai inerease in feed grain pz'ices, feecìing margins r¡.arroioIed. Aicied

by the devaluation of the Canadi-an clol-l-ar i-n 1p61, e>po::ts of feeders

i-ncreased and this development helped tc keep the tanadian prices at

a higher level"

tägher j:eef cattle prices i^¡ere the main featu::e of tire indu-stry

in l-9ó2. Scarcit¿ of feed suppl-ies ancl the devalu-atj-on of the d-olia.r

probabl;r accounted for thj-s higher price. Br"oaol). spea.king, the more

cattl-e e:qported in the yeal?, the higher the fed cattie pi'i ces in the

year t+1-. This tenctenc¡r Tùas ;lpparcnt, rn L962. Significant pz'ice

cllfferences existed betl.¡een the Lt"S. anC the Canaclian markets" (tabie 8.6)

Ualike 1962, price ùifferences bet'¡een 'l,Iinnipeg and ùnaha, Kansas

Ci$r, and Toroni:o r.¡ere not s'batisticalt;r signifi-cant in J:9Ø " IncrcaseCL

marketings in tanada coupled with reduced exports d"epressed Srrices in

tanada in 1963. (fante B"?")

kt L962 anù l)6), the positj-on of 1'linnipeg in relation to ftnaha,

Kansas City and Toronto changed as conpâred to 19ó1. Î'lfith the e:';ception

of Chicago, prÍce differences betlveen l.,finnipeg and these marlçets were not,
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significant. These tíere also Jrears of z'eCuced expo::ts of cattl-e to the

United. States. Thus further eviCence couloL be ad.clucecl to support the

rriew that years of significant price differences are also years of increased

e4pcrts, and strengthened tanddian prices. The results for good feei.er

and stocker price differences ar,e gi_ven in the append.ì ces,

$L'n3ry a]:rl jmplicaticns

f¡: the theoreti cal part of this stu.fly it uvas assurned that there

I{as a price rel-ationship betr^leen spatially separated markets dealing l,rith

a hornogeneorls conurodity. A statistical- test of signifícanee has been

used to rileasure the closeness of this interrela.tionship.

BroadJ-¡r speaki-ng, the tendency has been for the priee Cr-ifference

to assurne significant proportions as the distance between the markets

increases" These differences are greater when nationally sepa:'ated

market,s are consiriered. fn our results it has been demonstrated that the

pri-ce spread beti,¡een the CanadJ-an markets and fhicago are more significant,

than corresponcÍing price differences between markets that are geographi-

cal1y eLoser together in the United States "

Frice variations among marl-;ets can be expected l¡ecause of differ-
ences in transportation and other handJ-ing costs frorn the supply areas

to the consu.tning centres" Holíever, apart fron the fuairie naricets rris-a-vis

the thicago market, the price spread between r¡iarkets d.id not follow ar¡y

consistent pattern. Throughout a greater part of the period- under study,

prices of choice and good feeder steers at ChÍcago Ïrere the highest, r.rith

the next highest varying betr'"een C\naha, Kans¿s fiQ' ¿"¿- To::onto" (talles

8.5 ancl B "? " )
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Tn trigure 8.1, r'eferrcd to previousLl, it is obvùous 'r-,hat the price

spread l-ines are not parallei " These deviations shor¡t that the spatially

connected rnarket is not a perfect maz'ket. Suppliers often do not have

sufficient knowledge to corripare prices in different market's and. make

inforrned. decisions in choosj-ng the best aLternative outlets with the

existing maz'ket j-nformation system.

The ngþure of the tgs! appl-i-e4

In applyi-ng the analysis of variance tech-uiqu.e it was tacitly

assumed that geographical factors accounted for 'r,he greater part of

variations in cattle priees" This assurrrption has been necessary for using

a sinplified rnodel- needed to reveai some of the problems connected lvith

the,-,price interrelationships between United States and Canadian cattle markets,

But when d.ealing rtith naiionally separated markets it would be

better to consiCer the fact that other sources of varÍations not identi-

fied may affect the continental- market pet se or are peculiar to one

national markeÌ; alone. Tn this connection a much rnore sophisticated

analysis of variance tool will be necessary.

fn using the range test, there are a nu,nber of possible errors in

the airalJ¡sis:

1. It has nct been possible to group the treatrnent means so that

variation fflong units within groups -v¡il-l be less than variations anong

units in different groups"

2. the assr-r:nptions u.nd.erlying the analysis of variance are not

fi-rlly met.
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difficulties make the validity of the results sonerihat

Hol,fever, to the extent tha'r: sorne logical relationships

revealed-, the analyLical procedure eniployed may be justified.



CHASfE.R IX

suMl{åttr ÅsD tossiJtsro}Û5

Beef eattle production is a ver1r imporbant lndustr¡r in North

Arnerica, The volum-e of ¡narketLng is a dqo-insr¡t factor whåeh effocts

priees" B€causø the incøe olastieity for beøf is.h$ghr gensral

êconõÈ¿e conùitions also sffect thE prioo of beef cattlc. 0n tJre sup-

ply sid.eo factors such as , Itweathor, conditions, faed supplios, alter-

nativc pro&rction Possibilitiss r gonsral øcoaouo:ie c ondiùi on8 rr and

cêr"ü,&in episodio forcas aro finportq4t in iaf,luøaeíng productj-on.I

Becauso of the strong oconütric ties bstween the U.S. and Ganada and also

becauso of the geographicâit prqpinsrity of ths tuo countniesr thørê

h¿ve been vory elosE inter-relationshtps bøtuoon beef consruptÌ.on and

producüåon praetices in tbo two corntrloso I¡n the light of tlre neod

for adoqnato parameters to esüi.nats hsw closs and inlluentÍal thås

rolationship ås, ttrls study was lni-tiated"

More spocificaSJgr the obJcctivcs of the stt¡dy werê3

Io To irnrastigato whother the Canadian cettJ-e produetion cycle

is fnterne,Lly generatod, or iE largoly ínflLuøncod by the cattLê prodrc-

tíon cycle 1n the United Statas and to fom¡rlate a model th¿t would

faellítate tostable preôletions for tho eyelieal bshavior of eattle

ilu¡nbers"

Z. To exami¡e and evaluete tbe spatial va¡riatioas in cattle

lmour,*u, gÞ.g5þ,.o p. 19,
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pricss paid to pro&rcers of both fed and feeder cattle.

3" To estÍrûate and enaluate tbe zupp1y and demand flasticíiies

for fad and feeder cattie ia Canada Ín a way that wor¡J.d renneal sonre of

ùhe aqreeùs of tl¡e interrelatíon"ship between the beef catu-e åndustnles

in the 11"S. and 1n Cærada,

The follo¡ring trypothesos sere formulated:

1. The Canadian catt'le production cycle is not inte¡:naüy

generated but is strongþ i¡rflLuenced by the II.S. cattle cyc1e.

2o Tbe lerye1 of U.S" cettle príees seüs the bo¡ndani.es of t'he

cattlo price changes i¡ Canada.

3. Canadia¡r caüu.e prices ere ver1r sensitíve to the level and

vaniatLons ín catÈle prlces in the U.S"

I¡ order to test these lgpotheses, the foJ-lowing basic $¡a1ify-

ing assunptions were made:

1o Ïarge n¡nberg of btryers.

2o Iarge n¡unber of sellers"

3" Perfecü knowledge"

l+" Rationality and consistency of behavior of buyers

and sellers"

5" Absence of frictlon and hindranee to reso¡rce and product

movements"

6. hoduct honogeneityo

ûbher asmurptfons vere fncorporated into the anal.ysfs to deal ¡*itb

speclfic problems"

the seope of the stuff was restricted to choi.ce steer and feeder
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sfeer priees and production, and iaventolr by class of eattle on

fa:ms in $anada ar¡d in the United States. Tbe data used in the analysis

were obtained fuon secondar¡r sources, mafni.y frcn ths Untted States

&partuoent of Agriculture publications ar¡d the llourirrÍ.on Bureau of
Statistics pubtications c

^ån atternpt was made to trace the hístori.car pfcèrrre of the

cattLe trade between the U.S. and Sanada. There was also a remi.ew of
t}¡o lr1storical fluctuations in cattle producùion and the particrrlar

ci.rcumstanoes w}Lich have at one ti¡ue or another *isnrpted. the cattle
t'rade beteeen tho t¡ro countries, Tbree maJor dì.snrptive círcr¡nstanceE

exarained wersg

1. The 1920 sriergeney regulations which J.urposed exorbi.tant ad

valoren duty of 3Oll on cattle i-rnports fnto the U.S.

2" Senies of beef agreeunents çtth the Ïlnited Kingdm v¡hich reduced

caütle eErorts frora Canada to the United St¿tes.

3" Eron Februery r95z to lfarch 1953, an ennbargo was praced on

tanad:lan eqrorts of cattJ.e to the u.s. because of ùhe antbreak of
foot and moutih dÍsease in Saskatche¡fan.

A rno*ifLed Fsunier ¡nat¡rsis was chosen as the operatíonal

tecbniçe on wbich the ir¡rentorlr data were anal¡rsed to denive the

catt¿e c¡rc1es, The basic fom of the eçation was¡

TI.Å,+BTg+I"+E* (r)
uirere Tt * eattle frventory on fatras, Tt o technoJ.ory, At * resource in_
putsr I" * ePisodlc, price, weather and other influenees or the cærposite

i-nventory cycle, and E, iÈs aa error tem. The fi¡st tr¿o tenns of ùhe
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eqaation constib¡t€ a }itear trend, approlcinating the effects of

technolory and ressuree inputs. the cæposite i-nventoqy cycJ.e was

eq)ressed in the follorring hamronic eqEatlons
I r [- - --lt" = nj, i .u 

l_sine 
LFu + (ff) (t-rol _l { z}

lshere ñ % * the arplitude of the cycle;

Plr ' t'Ì¡e phaoe angle of the eycLeS

$ . the fuequency of the c'Yclei and
F
k * the i¡dex of each 1nùtvådual cycle"

Ileing data eovering the L9ú-62 period, a LÍnear regression r¡as used

and the resi.ùraLs were obtained by zubstüacting the calculated trend

valuo fborn the actual data" îhe Fourier analysis sas tJren penfo¡med on

tbe residuaLe to obtain the cycles. Gyctes of long, medium, and short-

period ¡¡ore identífíed. lïre su¡n of tbose cyclical r¡a-lues for each

year (f.e. the conposite inventorS'cyclical value) plus the trend value

csnstúÈute ttre predicted cattle nunbers on farms in each courfuqr"

Sþectnrm analysis was perfotmed on the reôreed data in order to.

detemLne the tLme J.ag between the U.S" and the Ganadian cattle cyeles.

The rezults obtained frcm the correlation of tL¡me series analysis show

t!¡e Canaôtan cyc3.e lags bebind übat of tihe [I.S. by 4procinateþ one

year. Ilowever, a¡r elcanlnation of the actuaÌ data reveal the follo*ing

denriaLions frara the above mentioned pattern.

3- The uptum of the II,S" cattle inventory in J.9119 1ed that in

Canada by two years"
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2. The dol¿ntr¡¡.¡o of the U.S" irventory in the 1950cs was of

t¡hree years in ùæatlon whtle tbe contraction in Canada was only for

one Jrear.

3, The Canaùian fnventoqy fell relatívely Io¡er ia L9h5-50 than

that in the U.S. br¡t rose relatíve1y higher frorn t95O to L962.

The above nentloned deviaüions bave been attributed tos

E) ôifferences in grain rnarketing and prielng policies in the

tvso countries, and

b) the occu¡rence of severe drougtrt ín sme sectíons of the

Ilrrited States cattle produeing o"*.2
The ar¡r¡ual rstes of increase of cattle nrmbers by class on the

1I.S" a¡¡d Canadian fa¡srs were corûputed using data frcsr 19lr-L to L963.

Tbe re$¡lts shots that tbe way cattle pro&rcers reqpond to econorn:ic Ín-

centiveE and adJust tJreirproduetJ.on is verXr s{miJar in tbe two couatries.

There b¿s been no clear inùicatd-on as to ¡úbether there is an¡r

causaL relationship betweea t!¡e t.S. and the Ganadian cattle eycles.

However, with the excqrtion of the tbreo dovlations mentloned above, it
is elear that tåe two cycles move together" The general dspendence of

Canaùlan caËtLe prices sn the price ¡rovsuents in the United States h¿E

been recognåsed in several stuùles" The sensitivity of the Canadian

sattle prices to prices in the U.S. hag been tested in the presont sùury.

Because priees and proùretio¡r i¡¡teract to produce c¡rc1es, it fo.Llous

necessaråfy that the U"S. cattle cycle greatSy ínflluences that of Canada,

2¡4¿s,slrotlr S.. gå3., p, 19"
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A r¿odeL based on pooled simple regression anaJ.ysis ges used to

moasure the degree of sensÍtivity of the Cana¡ij.an beef cattìe eqlor.bs

to beef catÈIe price novernents in the United States. The esti¡rated

elastiqlties of eryorb reE)onse w"ith reqpeet to pr5.ce ûifferentials and

price ratíos of selected rnarkets ín tho II.S. and ln tanada are high and

significanto Thfs suggests that àn increase Ín beef eattle prCces in

the U.S" relative t'o beef cattle prices in Canada ie likeþ to bring

abort aII E)preclabJ.e flLow of cattle across ùhe bord.er. ft also fnpJ;ies

that reù¡ced cattle oqrorts to tf¡e U.S. $111 brÉ-ng abant aD appreciabLe

reduetlon ín cattJ,e pniees in Canada. trþm the stgnifleance of these

ex¡rort elastfciùies, the bypotheels of the higþ senoitívtty of the

Cauadlan beef cattle prices to beef cattLe pricos ín the U"S" may be

accepted on the basis of øryÍ,nica1 evÍdence.

In ehapter VII, we attøpted to shol¡ the relatj.onship between

Jm¡lor"Es, eryorbs and ceùLle pnices in Canada and in the United States

based on statisticaL analysÍs using anrmal data. With respect to the

U.S. , the analysis was conùrcùed to measure the ínpact of col¡ beef

proùretíon, steer and heifer prodncti.on, Í.nrports and foreign produetion

on fed eattle and. beef cow prlees. As indicated in chapter VII, fed

cattle ar¡d eow beef priees in the U.S. are influenced pnimarify by fed

catt].e production' Beef and veal Írryorts ínto the uos, are greatJg in-
fr.uenced by the productíon of steer, hei-fer and cow beef i¡ the [I"s,

It was esti.mated that an inerease of l0 pereent ín beef produetion in
Canada is assocÍated with,approrci.nateþ 3..2 percent, decrease in choice

steer and utílit'y cow prlces in the ü.S" As f,ar aF Caråda is concerned,
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tbe laost important factor influenci.ng cattle prices is the nryement of

cattLe pråee in the Urrited St¿tes 
"

In cbqter VII[, a statistical test of signi-ficanee wao enployed

to measure the closeneEs of the cattle pnice i¡rtemelatfonship between

the two eountries' ÁLL the prices were converted into Gana*ian dol1arE

aad into índices with tl¡e yearly averages equal 1@. the data tben were

statlEtÍcalty ana"l'rsed based on the anal.ysis of variaaee and Se¡urar¡-

Ker¡ls rangs test to detemrÍne on which market prices were signjficang.y

Io¡¿er or higher ttran prices oa the other markets.

r¡ the absence of any instituüionar and political bamiers, it
is eryeeted that after adjusting for t'hose factors presraned to account

for geographical varÍations there will be a uai.form pnlce nrap prevailing

in the selected u.8. and tanadian markets. The pnice di.fferentials

plotted on fügnre 8.1 wiu then tend, to be approxirnateJy pararlel to
the x-axis. The cave-Iike movements of "tUe price ûifferentia.ls reveal

the e:sbent to which the spatlal.ly eonneeted narkets do not qlerate

accorù1ng to concept of the perfect msrket.

Beccmmendations For !\rture Besearch

Ttuis stu{y re}ied heauiþ on offief.al statistics perbaiaing to

cattle produetion and pnices publÍshed by the ûanad.a IÞparbnent of

agriculture and the Dø¡r:irrton Bureau of statistics. some wrÍters have

highly comnencled the tanadian records on cattJe production and marketing.3

?-A.Lo IIarIan, grnadign I;ivestock I¡dqqEl, Foroign ^Agriculture
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It is the opinion of tbe present tæíter that the official reeords stand

i.n need of revisíon" The data on catt"Le slaughter shor¡Ld be reeorded

þ class of cattle, Both the nonthly and yearly sururarj.es shorl-d be

given. Beef cattLe prodreers h¿ve been enco¡atering recurring sbort-

term price diffieulties and it fs necessax¡¡ that they shor¡.ld be

prov:ided wÍüh informatfon that tlill enable then to ¡nake the necessarJr

short-te¡m adjusfunents" Data sn average dressed weights of cattle shod.d

be provided on a nonthJry, or possibly, on a weekl¡r basÍs" Sizeable

variations in average dressed. weÍ.ghts, particrrlerly at the ti.me of large

rnarketlngs, accentuate the flluctuations of beef prodriction and hence,

fed eatfle prieeso AE a tirst step toward the stabilizatlon of the

inccu¡re of proùrcers, short-tem variations i¡ steer and heifer prodiretion

sbould be ellninated" Thj.s øouLd reçire more precise short-temr

adJusünents in productíon and this vrill depend on the çaIity of

statistícal info¡mation that is made available to producers" It Ís

recc¡nmended, therefore, that the tanada Deparhenù of Agriculture prepare

and disseminate weekJy and nonthly narket swrünaries and outlook reports

eoverfng such things as slaughter weighte, rnmrber of cattle on feed, ex-

ports of feeders and fed catt^le and their sources, and the profítabÍIlty

of cattle feedlng operatÍons as neasured W tbe difference bef¡reen choice

steer prices and the pnices of good feeders 9 þo 12 months earlier" ÂIso,

a study sbonld be initiated to asses the irpaet of the Chicago lbtures

market for beef cattle on the cattle índustry in Canada"

ffid States De¡rarbnent of Á,gricuJ.ture, Washington,
D.Co, I[ovenber J.95J-
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