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Slastieiþ estinates a¡e basic to research in forecastiag,

?roduction, distrÍbutíon, d.ecision-naking a¡d planai¡€ for govenement

policy fo¡auLations. the Lack of t?rese statistics for the najori.ty of
Ca¡adiar¡ fa:m cordodities presents a nejor llnitation to progress in
denar¡d. a¿alysis. It is custonary fo¡ Ca¡aatiar investigators a:od policy
uake¡s to rely ou elasticities derived i¡ other cou'tries. such co-

ef,ficieots e,¡e not er¡lected to be tru3.y representative of eonsuner

behavio¡ ja' ta¡¡ad"a slnce d.enand cha¡acteristÍcs nûa¡i' våJry fmn countrSr

to cor:atry. The present iavestigation Ís rmd.ertaken witb a vie¡¡ to
satísfying this d.eficienc¡'. llcre specifically¡ the objectives of the

study are to ôerive price, income and. cross erasticíties for selected

edible agricultural_ co¡¡nodities; to cite their inplÍcations fo¡ Ca¡ade

and. to nake forecasts of consunption up to I9TO.

Jf
Oni.tting the yea:s of 1¡Iort d. War II (1940-46).
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It ís hy¡rothesized. that funetioaal relationships exist bet¡¡een

per capita consunption and. real. prices aad. betl¡een per capita consr.rnption

aad disposable ineone; that there is a functionat ¡elatÍonship between

the prices of some products and the quentities of soúe other prodtrcts

purchased.

Rationa}ity and coûsj-stency in consuEet behavior is assr¡med.

In addition, príces¡ i-ncone¡ population and" pu¡ch¿si¡g pouer of the

noneta:y unit are d.onnj¡ant forces ía d.em€¡'d d.eter¡tizrâtion; the narginal

propeasity to consuae is rel"âtively stable ¡ù:ithfu a given incone group

and densld- is nore stabl"e thân suppJ"y for the corrnodities a^nalyzed..

A¡nuål d.at¿ fron the Doni¡ion Bureau of Statistics a¡e used.

j.n the enpirícal Þryrlysis. Ihrltiple Regression based on Least Squares

and. the cobb-DougÌas forrn of fìmctÍon is the oain operational tecr'rique

used i:r estì'nati¡g denand fuactions. per capita consulqrtion (q*) :.s

regarded es alependent upon real retall prices (Xr*), disposable j:rcones

(þr) r reaf prices of ¡eLated connod3ties (5* . . . Xo_ft) and. consunersr

prefe¡ence (Xo), where i = 1 . . . n and t represents curf,ent tiue.
lhe basic uodel is of the form:

Ê. Ê^ ß- BX
9t= oxit'%í\î. ...to' ". . . . . (i)

rshere e ar.d. d are constaats¡ e repxeseûts true elroî a¡d the gi values =

elasticities uith respect to the respective indepenilent variables. 1¡Iith

the qualifying assur¡:tioas nad.e, eguation (i) is expressett logaritbnically
asa

1oe q.t =losa+bI Log \ *be 1o8 X, +b, Los X, * b4l(4 . . . (U)
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åutocorrelation and }fulticollinearity are generally present io

ti¡ne series clata. Their conbined i¡ffuenees result in i:rd.eternì nq,te a¡al

biaseil coefficients. f¡ orde¡ to circuuvent these disturbirlg jrfl-uences

the basic nodel Íê pre-tested in three varie.tÍons w"ith a vie¡¡ to seLecting

the for:u which gives the nost satisfactory resuLts. lhe variations i¡clude

the basic fo¡n in equation ii., a nethod of partial First Ðifferences ared

a nethod of total FÍrst Diffelences. On basis of the greatJ.y dimiz,ig[sd

infLue¡¡ces of autocoÌrelation aûd. EulticolLi-nearity the nethod of total

First Diffe¡ences is selected. for the eortÍre analysÍs.

National- alenand. functions are tterived for recl rneats, pouJ.tr.¡r

neatsr cereals¡ de;by protlucts¡ fats a¡ld oíIs, beverages and sugar,

starches and. veeetables. Comod.ities axe selected on basis of thei¡

proninence j:¡ consunels r cliets aad. data sveiLability. Statistical

preilictioas, L962-7O, are based on the deuend. fuDctions derived and s¡e

supported by soûe qualifying assumptions.

The enpirical resuLts sho¡¡ thåt i¡ nost j¡.star¡ces increased

prices result in sÍgoificaat cu¡tailnent of consunption. Consumer

denand for nargarine (.2+) aa¿ white potatoes (.ef) is highly i:relastic

a¿cl the fu¡ction is of the r¡nconventionel, positively slopir¡g tJæe.

0tber connodj.ties with highly inelastic denand are buttet (-.t5), coffee

(-.27), t.^ (-.¿5), 
"r.e"r 

(-.2?), wireat flou¡ (-.24), å¡d d.sirx¡ products

as a conposite (-.Of). O"r""¿ is h¡ gl¡ly elastic for Ia.nb (-f.te) aÍ¿

pouJ.try neat (-f.06) anil i¡te¡nediarJ¡ for ¡ed. neats es a coraposite

(-.45), port (-.66) and c¡eese (-.?t).
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Ðisposable j¡cone exerts a significa¡t influence on food

consumption i¡ Canada. port (-r.4j), nan'garine (-f.og), rar¿ (-r"e4),

ûheat flour (-l-.66) and cereal product = (-Z.Zù are ir¡ general deêeeaL

i¡ferior goods l"a vie¡u of their negative and significant income elasticities.

Econoni.c relationships bet¡¡eeo certain foods and foo<i g:oups

have not been clearLy establ"ished.. fhe lack of statistical significance

of sone coeffj-cients indicates ind.epend.ence bet¡,reen connod.ities. Oo the

other ha.ud, true relâtionships have been ûasked j:l sone j¡¡stances as

j¡rdicated by the relatively hfgh sta::d.a¡d err:ors of the regressíon

coefficients.

. Predictions sho¡¡ that the greatest proportionate i.ncrease in

food. consunption between 1962-70 is expected in cheese (!2fl), øargaríne

(tzz%), cottee (7+./"), po:u¿+w nea+ (>S%) and red. ueate (42:ft). Durins

this period significant d.ec¡eases are oc¡rected. in total butter and. tea

consunption, T\:ture econonic potenti¿L for red. neats, pou1try products,

nargarine aad. cheese is pârticularly pronising. Because of acute compe_

titíon fron the United States it is advisaole that the feasibílity of
elpaüdj.ng output of these connoditíes be thoroughJ.y evaluated.

[here is neeal for adequåte pi.armiag a:rd. t?aini¡g r¡ith a vier¡

to tlevelopiag necessarJr skills ard. tecbnologr. Govermment Loåjts, Bodi-

fied t¡ade poLicies and. asflrreal sources of stable supplies (of foods not

proù¿ced. d.onestically) are desi¡abl-e ends to ¡yhich Canada nigtr aspire.

l{iih a view to supportiag¡ reflrt5.ng or i rn}roviag the validity
of the results presented. in thiõ tbesis, it is suggestect that further
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research be undertaken on the topic. These na¡r ùirected towara (t) the

appl-ication of a different treatnent fron that of the present stud.y,

viz. fan -y budgeting¡ o¡dering o¡ scaH:rg preference nethod,s¡ (e) pre-

testing several indepeudent variable-conbinations ¡¡Íth a vÍer¡ to aæþzilg
the nost casual vari.ebLes, (5) :uproving (príor to analysis) the que-Lity

of ttsta use¿, (4) anâlyses at the nic¡o l"evel to d.ete::nine the effeets

of j-cportation of foods ( capable of being produced local1y) on Índivict-

r¡al fa:m fi:ms, (5) researeh at the nac¡o level aimed at eva-Luating

Canada I s potentiaL for output expa:rsion or curtaÍ1nent i¡ the enterprioes

suggested.
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ILre proportioøate coattd.butíon of agrtcultu-"e to the êross

Ðonestic Product of Canada has beea deereasing ove¡ tùne.1 Neverüre-

less¡ the f€rsfuÌg sector renains relatíveþ Í.nportant to the econony

slnce Ít co@prÍses ao ladustqr ø which tåe va¡ior¡s other sectors

d.epend .

Chalges at tlre retall level are uEually t¡a¡¡øítteil to the

proùrction stage, shd. vice v3rsa. Gove¡¡¡nents a¡Íl other agencies are

constalrtþ beJrg re$rested. to assist in i.Elr. virg o¡ al.Le,rriafi¡g con-

rtitio¡s tå¡ou€h p1am5.ng anil cout¡ols. ore neesu..es take¡¡ are nost

effecùive ûhen t¡¡ey are fo:mrLeted qrìd grlided by rellable basic

paranèters d.èrÍve¿ ti¡$u€h €@piricaL researc?r.

næ ír¡adequac5¡ of, basic paraneters (ehsttcity estirnates)

CmBoses a øajor linitation to progress i"lr enpir{.cal ¿eû¡vr¡ arqì¡,Élis

l¡ Canaila. flrese elasticítiee are necêssasjr to {¡dfcate xesponsive_

ness of, conslne::s I behal¡:iou3 to rltstr¡¡bances i¡ tåe iüprta¡rt d.eteÞ

r¡{¡alts of deea¡¡l. &'e lack of strc}r esfi¡ates ren<Ler fo::ecastiag¡

pLaruing' and d.ecision +raking ¿Iífficult. rrvestiptors eñâ poliw nåkers

hesear"u ancr Develo¡raent DirriEion, National .accor¡¡lts. Trcone
+ #qS+ç¿JgaE, DoninLon Bu¡eau or sEîisir-tfîE;ã]î5iã;pp. ibzgi N¿tlo¡ar. -áccomts. anð Bala¡ce of pa¡ørents Division, Igatiã""r

¡onrniãn Bureau of stàtffiF
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have co¡sequently håd. to rêIy upon elasticÍties derived. f¡on data

i-n other coimtries and under coaditions exter¡ral to Caúad¿. fhere ís

tÌ¡erefore ¿ ðefirríte ¡eed for elastieity esti¡ates iterived from

Ca¡atlian data, particula¡Ly 6irce deuand clraracteæistics naJr var1r flon

comfJE¡ to corrntr¡r. Cossequenüðr, th:is íl'vestigation Ìrês unctertake¡r

¡:itlr a rie¡r to overcouÍng tJre ite*lciency.

Ëistorical lYanowork of Iræone anit Cæsunption patte:rcs

With the exception of the depressíon yearE, rea.1 ðisposable

incæe per capita in Ca¡ada increase<l aoticeabJ¡r betreeo 1926 a¡d

1962 (ffgwe 1). Percentage¡¡:ise¡ üre f¡erease fn reel vahres ap¡r:rori-

naterl 109 per cent (rro $55e )n 1926 to $lr5? fn 1962). f,ris ras s@.e-

iehat hlgber than the increase in po¡nrlation Íkiclx rose þ g6 per cent

over tlre sanê penio¿ (frw g.¡ üi11im tu 1926 to app¡oE.üately æ.6

uillion ia 1962). It ras tberefoæ not mrrpnisfng that teal pexsonal

er¡en*tture on conguuer gootls ¡¡il serrices fncreaseal as rapídlJr as it
aia (Rigu¡e 1). ¡ton sligbtly over flive billion doltars in 1926,

perEonal erIæùrilitr¡re rose 90 per cent W fgrg and ¡y a¡other ?9 ler
cent bet¡qeen 194.? and 1962.2 a',trral erpeudÍture reu¿ined higb Ln the

post-rvar peniod¡ w.Íth about 19.2 billion dolla¡s spent in 1962.,

0f t&e va*io¡s iâtegories of consuner eqtenôitures on gooalË

1&4., pp. 90-91; p.65.

5@"
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and. serv'ices, the hígþest ¡roportion of expenditures was aLlocated to

artícles of food ("eppen¿:x ¿). me proportion spent on food. between

1926 atñ, L959 increased fræ about Zl trrr, cent of petsonaL erpenðiture

fr! 7926 to a h:igh of 54 per cent i:a 1953 ari| decli¡¡ed sharpJ.y there-

after.

næ situation for the post war perriod (194?-62) is tttus-
trated in Table I. Durine 1947-51 real disposable incone per capita

was about 9@ dol].ass of rvtr:icb spprorcinatèIy 226 d.ollars or 29 per cent

was spent on food.. W l%2 these averages were 1¡15? exñ 256 restrÞc-

tively uith expen¿itrlre on food få11.i4e; to about 22 per eent of real

disposable i¡.cone. Colunn 4 of the table Ílhrstrateg the decreasj.ng

trend in luoportionate expenditures on food.s for tùe periocl indlcated.

ÎABI;E I
?ERSOI{¡ÍJ N]S?OSÀBI'E ISCOIVIE ?ER, TA3IÎA .AND TERSOIMJ, ffiPENDITURE

0N 1000, câ¡råÐÄ, t9474ù,
(Dou.ars ancl per cent)

Real DisposabJ.e fncone per Capita Brfinditu#-?eriod Per CaBita 0n Food ?er Centfrt f zl- ---(¡j-- 
täi-oi-ör

1947-5a 9oo

L952-56

19574r

a%2

991

rto77

IrL57

)o

2Á.

22

¿¿o

2n

25'

256

* sowce: conputed fron Natiorial accountÊ racme and kpenditures¡ D.B.s.
0ttal¡a.
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lkis d.ecr:ease was trrobably due to i¡creased. incoEes, and as a consequence,

enha¡ceð abillþ to buy. I:: aclditÍon, the tenclency confotEs rrlth the

faniliar o'bse:¡¡ation tJrat, as a o'ler 
'ùtlen 

ineones fnc¡ease ùre ¡oeo¡ortion
speart on food.s d.ecleases Bhi1e the proportíon spent on Dotl food. itg¡s
tucrea.ses lug"f tr f-nr).4

Â clea¡er i¡riticati.o¡r of CanaÀian constanption pattenos eaJ¡ bè

obtâhed. þ e¡¡¡¡rira{¡g the tren<t j_n lereapíte coasulption of inBortant

foods or food-gnoìrps over ùr¡¡e. rt ie intricated. ín rbble rr that the
pattens of fooar consunption fu canad^a bsre been chångins ¡rith fi¡e. pe¡r

capita conrsuoption r.n 1962 exceedeil the 194.7dr aveirage for tbe folrornirg
food.s: Reit reats (i.Ø), chictre¡r øeat (12.4), ber¡erå€es (2t.fi), *t+e
potatoes (5.7fi), veæt-a],s (M) 

"na 
eæB (75.4ft). fre peoportf.onate chår¡ee

ln srgar consrmptíou h¿s been nëgLigibLe while consuapùion of rtairy ¡ro-
tlucts¡ dtrole nilk¡ ubeat flo¡¡¡ fats a¡d oils haõ decrease¿Ì. &¡e ¡ost
outstanðiug decreases i¡ pe! caBitâ consuoption lrave beeo j_n fats a¡d

oirs (15.ø) a"l¿ whe¿r rj.¡w (tZ.ly'ò.

&e tren¡l in avera€e real ¡miceE for tÌ¡e saee perioils bas been

decreasfug for red. meats, chi ckea meat¡ d¡J1ry ¡no{ucts, beverages, re_
fi,.ed. sugarr eggu¡ fats arìd oile; relativery etabre for r*hole nilk,
rihite potatoes¡ vheat florr aod vegetables (fatfe fff).

Developents at the ret¿il level of, nar{ceting ua¡r have direct
andl,/or indirect reperorssÍoas oû the feJ:oing sector. Urese eay be trans-
nitted to tbe econory i:r general. '¡his fe particularl¡ tme r*rere

.1F*""1.+*e¡¡, Iqacroeconoeic Tbeo¡\¡, Íbe l{acnÍllan CoùrpaïrJ¡,Narlork¡ IgI, p.22J-.
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CÀIYAIIAN TM, C¿}IîA CONSI'MPIION Or Mr¡CrlED TÐODS Ai{D TOOD

cRoïlps, .[\Im.&GE L926-19, Erm TEÀB AVERAGEÁi, cjr{ÁÐÂ 194?-.6ã.

Connoclity U '* - , 'A¡nuel ?er Ca¡ita Congr¡nption
Åvera€e Áverage Average .Averå€e Ctlaiee 1062
1926-59 Lg47-5r ];952-56 1957,,-6r L962 Over-t947_5t

Red- Meats

Ç?¡ieJren neat

Dairy horiuctsa

l,lhole Milk

B"veragesb

Refined Sugar

trùhite Potatoes

ï¡heat E[ouI

Vegetab).esc

Eggs

Iats. ¡¡il
0í1sa

lbs

tl

tl

lt

ll

tl

lt

ll

doz.

}er cent

118.5 I32.o 7t6.6 140.0 118.5 + 5.0

18.0 2A.6 28.5 T.o +72.2

411.6 z+4o.e 415.8 4'.9.8 4Io.3 - 6.9

387.5 4rL.5 596.1 316.3 ß5.3 - 6.4

6.9 9.4 9.9 11.4 11.4 +2L.5

89.2 Et.6 96.5 96.0 W.o _ 0.6

225.2 t'r.I 147.6 L55.2 t64.o + 5.7

177.6 153.6 t45.7 \n.4 152.6 -L7,7

14.3 34.4 7ß.o + 5.oe

23.I 2o.1 25.4 z$.o fr.6 +70.4

19.O 18.0 18.0 16.0 _15.8

* Source! FâñdboOk of ÀgrCcuJ.tural. Statistics¡ D.B.S., Ottawa.

"Io"Iod."" niLk, butter a¡d. cbeese not convexted to ftuid equivalents.
bÏo"lrrd"u 

coff,ee and tea.
clncludes tmatoes¡ cebbage, celery¡ Lettuce, c¿rrots, or¿ons (fresf¡).
dïncludes 

1a.¡d ¡¡d sfrortening.
e?er cent ciun€e over lÐ2+6.



få3I;E IIl
.{I/ERACE PEAI¡ TRTCEf loB ffiI,ECMD SOODS .AT{Ð ¡TOD GROI]!S,
A'lmAcÐ l9ú-t9¡ frrvB YEAR ÀTtRAc¡sS, cÁtf¡¡A 194.?-62Ë

?rÍce of
_cents_ceûts _ 194?-51

Red &treats

Chicker¡ aeat

Ðairy hoductsc

l¡lho1e l.[i].k

¡Severages* ?I.1 gt.l

Refíaed Sugar 9.5 9.9

l{hite ?otatoes 3.2 5.6

l{heat tr!.ou¡ 6.5 6.4

legetables

Eges 58.0 60.0

Sats a¡d.oiLse zg.o

.avere€e tteaL làLces
L926-39 1941+I L95246 ]t957Æ IøZ- Iberld sruce

Tl.9 60.1 58.5 59,O 60.0 Decrease

rc4.6b 84.2b 64.sb 56.gb lecrease

10.7 10.4 1O.5 1.0.0 Ðecrease

6.9 7.0 ?.0 6.5 3elativeþ
stable

94.6 77.O 75.O Ðecrease

8.4 e.5 7.3 Declease

4.0 3.e 3.6 Relatively
stable

6.4 6,5 6.5 Relativeþ
stable

75.6 15.5 75.6 Relativeþ
stable

52.9 44.2 4O.7 Dec ¡ease

22.I 22.O 22.8 Decrea"se

o.,

{É Source: Cøputed..

ttf":gt t"a for fooal gaoups

csee footnote"a oin [able II
elndicates lard. and shorteni¡g

blndicat"s 
trxice r¿dex

dlodi""t"u coffee a¡d. tea
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perishable gooas a.3e trEoduced ânrl sher'é trEeseffêtioüt and. stora€e

faclLlüies a¡e eLther too expensíve or are not readiLy avaiLable.

ûne typical geaeralízatLon is that d€üa?ra faced. by faraers J.s

a ntlerived.r d.enaÐtl fron the ¡etail uarkct. In ü¡LE regsrd, pclces and

quantity c?ran€eF at retail t8y leêti to reve¡¡r:e gains or losses to fa¡T,e"s,

d.epending'on the p\ysical properties of products and their denand.

cÌ¡aracteristics. Sre less responsive tteN¡ånd is to pr:ice ^hLç¡g¡ç, üre

less the fnc¡ease i¡ fsre revenue (or greater t?¡e d.ecIi¡e) Íf antput is
increasetl. Jn the opposite case, the higþer the deuar¡d eLsstÍciþ the

tnore econornicsl l y ailvantageous r¡"iII be increased ottprt a:d. tåe ¡oore

èisadrranta6eors r¡'ilI be cu¡tailêil outl rt, ia te¡as of æivenue to

produce]rE, assulting cogt relatd.onsldps ¡eüain conetant.

$arketing at tåe retall Ieve1 is affecteal þ undecJ¡¡in€, en-

dogei¡or¡s anil eEogeaolrs factors in a free narketing r rr¡tiàrtional

settiag. trese na¡r eÌoke ¿iscelr'Íble consume¡ behaviou¡ patterns nhich

in ü¡ra na¡r affect trEoducors t eco¡¡ouic ! ccess or faílu¡e. ft is froe

tbis socio-econouÍc settlng that tbe ¡nresent i:rvestigafi.oa euerges

¡¡"ith tfue obtective of !æâsuring tåe relatíve legpo¡siveûeBs to changes

or variations irr tl¡e 'najor dete¡øi¡aats of rienanô, as etipr:latett b5r con

veatLo!åI eco¡toü¡ic t?reor¡r.

Ðre P¡oblematic Sitr¡atÍon

ForecastÍng, pla¡ni¡g s"!ð alecisiou,qlakiag iu t}ìe aericultura1

ard ?erateal sectors of the cansdi¿* econoqy are at pcesent restri.cted..

.An outstadfag 'l l"ôì tatlon is tl¡e lack of edequ¿te basic pamneters

(ekstÍcity esti-nates) s?ricÌ¡ inilicate respotsivenêss of farß products
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to dListurbances iu t&e i.nportant rtete:nLnaats of d.enand.. r¡r tlis regard.¡

ca¡ad.ia¡l investlgators and policy nakers have ofter¡ îêlied upon estiuates

not altogether i¡dfge4ous to Caneda. As a consequence, there erists t?¡e

¡eed. for rnore conprehensíve coverage jrr aaalyziag deeand. for Canadla¡

a€ricultu"a-l comoùities.

ft is concefvable ü¡¿t statistÍcal trnraneters alien to
Cenarl,a are not aptrropciate as bases for Dodiqxi¡g productiou and.

narketing plans or for ttevelopil3g public policy w.ith respect to fa¡¡n

Br:ice support 4l'd nárketfug control.e. possÍbLe d.ifferenceE i_n taste

ard. prefexeúce¡ iræone a¡¡d. its ¿iEtcibuff.on, rtemrogralùric conposition

.ñd its ¡ate of growth coulct be influentr a1 fn b"ùrging about different
and uigue nalues of .tbese paræeters for itrdLviôual cou¡tries,
ho$eve¡ cLose tlreit geogr€¡phic prod:nity.

Inportence of, the Study and obJectd.ves

Govq:¡me¡¡ts arâ ¡gç¿çips in!þlvèd fn trEoduction, rlistrihrfi.on,
prorotÍon.nd consunptlon of foocls are i¡rterested. in idelru.fyi-ng the

factors wLic?r ca¡¡se colsrmptlon pattearrs to ctrå¡rge, and ir dete,*ù'ing
tåeír ;nForte¡t net ef,fects. trris stuily s,rrns prina,ril;fi at trlrol,:idl ng

info:rnation upon rhich BraruJ¡g anct cont¡ol ,'reasu¡êsr na¡r be formÈated.

þ the authorÍties cozrcer:red.

.Àt the fals leveI, for Í.nstance, ttÉs i¡fo:o¡ation nay be ex-
pected to eÉA in $¡id.i¡g fa:ners ar¡d. f,am organLzafi.ons tolrâ¡d better
gllocation of re'ources fo¡ desired output. rhey naSr e.1so be heJ.pfìr1

in inûicaùing d.esirable slxifts of lesources betre.en enterlxises as

necessitated. þ changes i¡ atcmesü.c anit foreign regufæoents.
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jn idea of the degree of responsÍveness to pr.i.ce and i¿cone

c¡a¡ees at tl¡.e consuüer level Eay iì,dicate previousþ negilected, yet
potentialþ pcourÍsf:rg a¡eag for sales-iïtteûsifícatÍo¿ or rela¡ation.

legults obtained fron an ¡nel J,sfs of co¡rsuner d.euand nay

also be advantageously uàir'zeat i:ri üæ p:blic sector. Govenrnents nay

be €Epected to fÍnd. t}ìe inùicatoïs beneflicial i¡ a r¡¡nber of, social

Irogra¡¡mes. For exanpJ.e, lfrey woultt be usef.ul ia planniag ard.

adniaistening subsi¿lies to fa¡uers i:r or.rùer to mtì rrta:inr j¡rprove, or
eú¡hance tÌæ level of ]ivj-ng on farros.

'lfaptjse and. peace-tjme d,ependence upou these paraneters

sÌ¡ou1d ¡ot be rmdepestÍnateit. &rey coultt aiit fn fo:rnrng the for¡¡dation
upon vhlch to base d.ef,e¡rce ,"d adlcinistration planalag¡ as re1l as

iu fo¡m¡lation of t¡ade policies¡ ead jn itírecüing ¡nbIic er¡renctlture

on reseaJech¡ relief work¡ i¡te¡Fafi.o¡al irreshentE ar,¡ foreigo aid.
S¡ecific Ob.lectives

lle speciflc objectives nost relevant f,o¡ tbe ¿ttai¡mer¡t of
the gpneral obJectd.ve are:

1. to estinate price¡ iacone a¡d. cross elEsticities for
i"ndLriùal, edible far:n trEoducts.

2. to cite inplications and uake fo¡ecasts of conÊueption l:r
J.910¡ basetl on the elasticiff.es caLcuLate¿ Þñil tre¡rd.s obse¡ved. i-a tbe
relelrant E¡rigbles, ilt line ¡¡"ith l{oorers iðeas as quotett by ¡,ox:

&e busfuiess of, econoüie scf e¡ree . . . . is to itis-
cover the ¡o¡tine in econonic affai¡s. ft a;."-toseparate out tlrc elements of the routiae, to *""o
t111r. ïd" Jater*.depend.ence sntt to oru tí* h*;i"U*of their co¡¡ectfo¡rs to anùicipate 

"xp.rien"i-Ç--'forecasti:rg fm& horùn cl¡ar€es to pa.oi"tfUti"u" of
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coæelatedl charges. ß¡e seal of the tlr¡e science is
the codizmation of üre foreeasts; its lue is
eeasu¡ed. þ ttre controJ. it en¿bIes ¡ts to exercise
over ourÊeLves and our enviror¡nent./

EypotJ:eses and Assunptiøs

ï¡ order to d.eU¡eate a sorkable aljner¡sioûl for tle str:dy arrd

to f,¿cilitate nea:eiqfi:l jnter¡xetations of, ihe resultsr it is
aecesÉar]r to fo¡mulate appropd.ate $potJreses alil to r¡aì¡e certaln

qua'l ifli.ng assuaptÍons.

TechÍologÍcal progress q¡d l¡te¡ related social, econonic

"''d biologieal factors hav€ ,,eEu1ted i.o spect¿cuLar ctÞoges in consr¡mer

outlook srid búaviou¡, especialþ since lforlð-l{a¡ II. I4arketÍng re_

searcl¡ has nad.e ít conviûcin€ty crea¡ that these crranges offer lêg,iti-
uate reasona for co¡rcq¡n þ busfnessoen êt arr reì¡ers of .Èhe na:rketrng

4schq¡i gp. trÍal¡r l¡vestigato¡s have eüphaõizeit thê rtsed. for re_

o¡{.entatior of narketiJ¡€ techriques anil a re-evalu¿tion of corÌsuner

goa1s. Sone of these changee are attnibutabLe to¡

a. efforts at J-n¡novíng dieta¡t sta¡äards r¡:itå a vie¡¡ to

¡tronotfug general hoalt'tr a¡d. resr.stsnce to íüfection anô &iseese. rn
th:is regard¡ ueitfcar reseapcb €rd. food consunption suJsveys hsve contri-
buteit a great d.oal to our ta3owlcd.gc of these .t"o*"".6

b. tåe alu¡rilar¡ce of ner and joproved productÊ which peJsade

_ 5f""f A. !bx, Ecg¡onets:ic .A¡ÉrjLlÞis Fgr hrblic ?olicvr &eroïa state college p¡uå"ffi
6Seg 

¡or g¡anp1e .¿€rj._c,¿tuïa1 ]rlarketiag Selrriee and. .A€sicr:l-h¡¡aL Research Se::vice¡ lieta¡r¡ ]¡eæls of Uo¡sefioi¿s in the Ûrri È.aÂ .s*¡+,
nlted StateË Ðeparfue
6, ¡larch l%7, p. 40.
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the earket ttrereþ wiale¡jllg the spect¡r.rn of congr¡ner choice.

c¡ consuûers I rlesire to attaÍû lli€ber sta¡dards of livfng.
Dre Evootheses

llithin a¡ es¡rriroment of ùa¡€,ing prices, irco ês, tastes and. Ï}le-
fereuces¡ an idea of con$.&ers t quantity-?esponses shoüLd. be enJ.igþtening.

Tt ís llr pu-rsuit of tbis conside¡ation ürat tl¡e follouing are bypotJresizeð:

I. Íbere Ís a functlonal relationship betneea the quantity of a
product consüneal anrl its price.

2. lhere 1s a fuactiæal relåtior¡shi} betweco the guantity of a
pmduct deEândeil and. ilisposable incone.

5. Î?¡ere are fr¡¡¡ctional rclationsbips betrveen the lriceð of, sone

comoaliti.es ayral th.e quantitfes of certai"n oürer comodÍties prrchased.

lJhe A.ssun¡tions

Ihe assunptions on $hi.cb the eupiricar aaaJysis is baeed. are those

typically g¿ven by econoeÍc theor.¡r on üre concept of consueer de@a¡d.. Ttrese

Írclude:

1. Aatíonaliþ and. cøsistency in consuners r behsqious patte:ns.

rn absence of suctr a qualification it becones diff,icult to neasure responses

to clanges l¡r the stn¡ctu¡er. variables reelisticarþ. rt ið to be eq>ected

that t'he elasticity estl¡oates tterived ere truþ represe'tative of bebavio'r.

llhÍs possibíliþ is strougþ supported u¡rder co¡ditio's rihere raùionar anir

conslstent beh¿çiour exist.

2. RetaiL prices, dLsposable iacones, pop¡latioû gtowth afld' fluc-
h¡åtùtg p'rrdusi¡g power of tÌ¡e ¡nonetarJ¡ u¡rit are tl¡e nost i¡fluential
q'antifiable v.siabres affectiag co¡su'sr d.e@år¡d. &e lstter trco variabres

oa¡r be explici*lt introaluced bJ¡ incor¡)or¿ting thcn into the quantity aril
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3. f:e nargineJ. propersity to consume (I,æC) is less üran rmity and.

is relaf,ively eonsta¡rt uithin a¡y one income group. Furtliernore¡ the lTpC

d.oes not chanse rqithiå peniod.s though it may change between period.s. llds
inpJ.ies that relative FopensitJ¡ to consr¡me r*t1l be nai¡taÍned over ti.oe

regarðLess of socíal âlrd econo¡rj-c cùarges and that the values of èsti¡,âted

parameters lÉLL be tme indicato¡s of consr:mer behauiour.

4" Relativeþ stabr.e denad tut variabr-e supply for üre coønoditÍes

befng i-nvestiaged. this ensu¡es th¿t over tj-ne a cLear\¡ defined. demand.

retationsLip nay be Íðentified for studJr.

Ctla¡ges in the structu¡e of nerketing na¡r distort the reIíability
of elasticíties d.eni.veð, in absence of ad.equâte adjustnents. rt is recog,

nized that consid.erabre c?,.nges in t?¡e reta sf,ruct.-e of uarketing have

taken prace since world. I'far rr" rnporta*t anong these chan€es are ¡ i¡rcreased.

tecl¡noIoryr heoce greater econo¡oies in ¡rroductÍon and distribution; i¡rc"ea-

siirg ¡xoinence of vertical a¡¡d horizontat i-ntegration as exenpr.ified. iå
corporate and. pnivate chain stores. Ihese changes aLl appea¡ to be of the

type through wLich prices *o the consr¡mer a.re reduced.. Erey do not seeú to

exert significant infr'eace on tlie aggrege,te òeuand. f\¡nction Iroper. T:r tJr-is

l¿ehtr it is contend.ed that the changes tl,"t have occu¡?ed. in the narketing

structure ilo not sigrrificantl-y affect eithe" the vaticLiþ of ttre nethodoJ.ogr

ad'opted. i:r tLis tJresis or the reJ.iabíIit¡r of tåe coefficients desived..

Scope of the Study

tre comorlities selected. for ât'er.l J¡sis are classifieal as follo¡,rs:

Red lfests

Beef

2. Poultr¡/ hoducts

?o.rltry neata

1.

"To¿u¿"" turkey ald c?ricken neats.
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Pork Chicken meat

l,amb fggs

5" Ce"eals 4. lairy pro¿ucts,
fats -td 0i1s-

'dheat flou¡ Fluid. nilk atd. Cream

0¿t¡reaL and Rolled.Oats Butter

Rye flour aiod lleal lliargarJne

Pot anal Pearl 3arIey Lard

Buck¡¡heat flour Shorteniag
.-,. Seve¡aqes and. Refined 6. Sta¡ches

Suss.r

Coffee htrite potatoes

Tea bìl:eat flour
Sugar

.. bl. .ËlÍl¡Lts 8. Vegetables

lr¡taeu o:ions

Ca¡rots Celery

Iettuce fonatoes

Economic ì "Ðortance and data avaiJ,ability uere the nai¡ criteria
considered. i:a selecting these prod.ucts for a:ralysis.

lhe topic is d.eveloped as folLons:

îhe Ínt¡oduetory chapter deals with ajc. eyaluation of a statem.ent

of: histo¡ical incone a¡d consutrltion påttenrs., the problenatic situation,

tbe purpose and. inportaace of the stud)¡¡ including the ¡eIeva¡t objectives¡

l¡Jæotheses, assu$tions a¡d the scope of the s tudy.

chapters rr aod. rrr are concem.ed. i¡rith the theoretícar franework of
the study a¡ð the hiitorical devel.opnent of deesnd theoÌy, respectively.

b
Ertire category on.itted. beeause of i¡sufficient data.
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A eoncise expositíon of tÏ¡e d.ata a¡al eethodoLos¡ is given in Chapter TV

while CtÞpter V ls devoted to an evaluatton anrd Ínterpretation of the sta-

tisfica-l re$rIts o comoùities are treated in¿ividuâ11y ï.ithi¿ the logically
<Iefíne<t categorles.

.An attenpt at statisticel preclictionl iliscusÊioù} of econouic im_

pIÍcations f,or canaila¡ as ¡velI as ¡ecomrenilations fo¡ ftrtr¡¡e research is
contained in Cb.apter VJ.

the entire êt1¡dJr ís briefly srrrrårized 5:r Chapter VlI. !T,na1..sec-

tio¡rs a¡e deroted to Bibliography and. Appendices.



CEAP1ER II
,[noonngc¿l BAcKGRot ND

I¿ this cbapter an atte¡¡l't is nede to discusÉ the reLevant theo-

retical considerations rrnderilyi''g t^he enpirical invesu.ptioa. &re d.f s-

cussion is dereloped on basÍs of üre folro¡ring specific sub¿iï:isfons, nâEer.y:

Static and þtranic rootlels, partíaI ard. Ceneral ap¡roaches, .Aggreg.ative cl,ata,

Randon disürrba¡ces å,nd. Consuüexs r nanket behåviolE.

Ecoaorulc noder.s fom tl¡e bases of denand. sùrdíes e¡d. are of fou¡
¡taì¡ f,¡çss; alicm statics, uÍcro dJmanics, üaclo statics¡ a¡il nacro dJãt¿&:ics.

I{icro describes låat a¡ea of econonic Ínvestlgatiou coa¡ftned to an inùiviih¡a1

conEurler, fi:sc, or other eeonøLc ulit, rhile eacro i¡]rolves tJre stu,fur of an

entire econon¡r. Statics consíd.e¡s siùratÍons Ín a state of equillbrir.m;

tÌÞ,t is, there are r,o changes i', tectuologr¡ tastes, datíug, or institutionat
settiag. Eïnphâ.qås is on the exami¡ation of fi¡s1 rê$rLts obtained þ a g:iven

set of forces and there is no attenpt to ar.alyse the paths þ wh:ich tbese

results are obtainect. 0n tlre contrarXr¡ d¡manics involves dating "na chan€es

i:r aLl variables. Consirteraüio¡r is gi'eu to the varying kinils of J.ags, to
the ua¡r i¡ ïfuich econo¡ric forces proriuce charges a¡d to üre patùs of {irese

cÌranges.

Static and nvna¡nic l{od.eLs

À statlc dmand nottel na¡r be ex¡ressed. as:

T =f(prrprr....prr,h) .......(r)
where pa.,... pû relresent p¡ices of rel¿ted goods, h qmbolízes per capita
disposable i¡cæ.e a¡d T¡ average con$eption of a given co@odity. By expli_
citly inâotlucing tine i¡ *Jre noder.¡ equation r. assunes the qrmenic fo¡m ELi.ch
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naJ¡ be erlEessed. asl

T =f(plrpe,.....po¡hrt) .....(e)
where t sJrü.bolizeÊ t'ir¡e a¡rd. lhe other variabtes interpreted as in equa.tion 1.

I'facro d¡manies is üre nost urnter,-tteveloped ãûd. least e4úored of the

four þ¡ns of nodels. Ihe a{Jusüoents, re-adjusüænts, and, re_percu.ssions

æsr¡lting fîon a change lrt s gingle va¡iable a¡e not easfly id.enfi.fied. no!
qualified ¡q¡' ¡:nar J¡sis. &is trnesents a ûajor obstacr.e since cl:anges in a
dynanic socieþ¡ wtth its nany cmprexi.ties¡ camot be fulry cvèr.uated.. static
uod'els, althougþ less ap$ricabre to trnactical oituations¡ are lrore developed

a:rd consequent3.¡r¡ are oftes useal to indicaùe te¡rd.encr.es ¡rithin a dJrÂaeic

f¡anenork. ltr:is explains tbe uacro statics approach of, the ¡resent i¿vesti-
gation ía epite of íts Ðaür¡e s¡d scope, ia which nargr of ttre ettrftnrtes of
nacro tlJmanícs are i.npried. IJIæ ¡e,c¡o ele@eût Ls øntaÍnett Ln tÌ¡e basic ob-

Jective¡ - to sùri¡r denand cbe¡acteristics for food.s in tåe ca¡adian econo,q..

tí¡e as a $manic factor is inplicÍt in tåe period of coverage. ftre att*¡.t
Èo indicate cha¡€es in trreference for fooats ís also clraracteristic of d¡manic

anaitysfs.

scÍtovsrry states th¿t the basic tasks of a dyneeic uacro econonic

theory are:

a. to frace the pat*r descriled over ti.rne þ the behaaiourof a group.

b. to state the conditions und.er ¡rh¿ch this path eppnacbes
or diverges fros tbe opü.e¡Ir, a¡]tt

c. tô analyse the speed !Ìith which equ-itibrLu¡û is approached.l

_ -llibo¡_Scitovslryr ûelfare ar¡d. CoEpetition, Geoege .&11en ¡¡d ïInçinIJtd., loodoùr, ]':95at p.232.



?rogress j:: dynåeic econouic q¡Elysi-g is ¡eta¡d.eil þ tlre lack of

lrecj.se æverning laws t¡4pical of tàe ph¡rsical scÍences. Econonic lav¡s of

char€e aJ¡e basicalþ a n¿tte¡ of extrapolatirg the fr¡tr¡¡e f,ron present sit-
uâtions and t'he accuracy $ith Íhich tl:.is uay be acbieve¿ is often questicnable.

fl:e attenpt to te1t ho¡r a denanit furxcfio¡¡ wrLr nove at a flrtr¡re date, ancl to

project a¡d ar¡ticipate its fo:!r a¡.ì ùafler ca¡¡ot be ef*icientJ.y ha¡d.Led by

presdH^ay rrtoolsr of anålð¡sis. rn Liêht of ürese, nost econouric stud.ies¡

for prrposes of simplicit¡r¡ ha,ve ad.opted the roethodologr of ne,cro ste,ti.cs as

tl¡e closest approdrnation to pr"actlcal siùlations.

In statics there is the assuoptÍon of süa:I1 fluctuations j:l eÉor,

so that d.euar:d. fì¡nctions are expected to reråLn gtable. wíth changes i',
price, consuners purcbase the quaatities dete¡ni.ned by their givan incones

aJ:d ?ersonal ]Eefe*erice. .& shift irì d.eeãnd. takes place when prerrious quar-

tities are consuned. at higher 1u:ices or.nhen, at folser pr:icès, eore ís
consuned. fte ana\rsis of eacl¡ dæE¡rd siùratlon a¡d tlre coøparisoa of both

provlde an eriaüple of corclarative statics in wlrtch no consÍaleÌation ís g¿vên

to t'l¡e tiue necessan¡ 'n¿ the nod.e of chan€e that traraspfres. rf the sup¡ir¡r

at¡d' rlema¡d fr¡¡ctlons are both stabre¡ a statisticaL cu::re fittect to tbe

scatter of obse¡nations g:iees riÊe to a kintt of roong,elrr fi.rnction.z J, path

reseubriag that of the tleeanil fi&ction is ù:aceð out if deûarrd is stable a¡rd

st¡pp1y 'riêh:te. sr¡ch a sffu,ation is ideaL for estinatÍag denand relatioos.

0n the otàer hard., if, deea¡d is variable and suppþ is stable, the patJr

appro&i-Eates th¿t of the Euppry fl¡¡rction. D¡mauics is intenelfied. if both

alerånd ând srp¡il¡ become unstable¡ j¡ shich case, the t¡re of ana\rsis which

tu**" R. n ein, ån fnt¡oduction to Econonetrlcs, Srentice-
Ëa11, Inc.¡ New Jersey¡ 1962, p.fOl-
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$ay be r.rnd.ertaken becones less clear"

Ïn static a:rd. dynani-c situåtions the consumer Ís said. to be Ín
equiliilríum when there is no incentive to adjust beh¿uiour, sjrrce no such

attenpt l¡ill further en-hamce satísfacf,ion, It is sometjses questioned. .¡çhether

equilibrÍurn Ís ever actr.u-i-I"y reached Ín a d.pramic eoci.ety with its ir¡rumeyable

gpods and. serr¡:ices and- changes therein" Observation and. a prior lcrolrled.ge of
the nattrre of dranges j:r ¡ood.ern societ¡r are in support of the id.ea that if
equilibrit'ur is reached.u ít must be very brief ín duration. D¡manic stuùies

are Urerefore so¡oervhat justified in enphasizing novements toward, rather
than the actuaL attair¡aent of equilibrir¡m.

Static reLations nay be evaluated. effectively in the ushort ïltfrerr

since the period. is one so short that it does not pe::ait changes in j:rcones

or establislr'ed. consumption patterns" Ð¡meuruics lend.s itself more rea&ily to
r¡J'ong nmrr consid.eratlonse as there is the opportunity to arralyse an¿ evaL-

uate changes and. ttreír repercussions" Pred.ictions and. forecasts based. on

J.ong rr:n behaviour are often qn:ite reLÍabLe beeause there is ad.equate ti.:ne

for f\rII ad'justruent to be reached. in atl vari¿bIes" lhis explains the reason

rvþ as the period u¡rder consid.eration lengthens¡ d.emend stud.ies for predic*

tive p*rposes usr:alIy increase in precision and utility.
Partial and. Gene::al A'r¡iroaches

Ðena¡:d. studies are more useful and reaListic r,¡hen atl reler¡ant

variables are consid-ered j-¡r the d.erir¡ation of demand- fr.¡nctions, (ft is :.n-

portant t'hat these variables are not inter-correlatecL)" Such aa analysis is
d.eened. rrgeneral-n as opposed. to the npartialrr in r,¡hich onry a feru varj,abLes

e're includ'ed." Researchers¡ preference for geræraI eo;r:ilibririn a::alyses is
found'ed" on the idea thate if the príce of one cornnoùity changes, fo:mer price
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relationships in the m.rket tlil1 be d.istorted." Distu::ba:rces initiated. tftus

nay bave ìmlortalrt i.:nplications for consumer d.emand" lt is not rliffieul-t to
visuaLize the series of unsurmountable d-ifficuLties arising from a cornplete

general equilibrium analysisu and. to appreeiate the reason why most d-enand-

studies take the fo:sn of partial analysis"

TLre present analysis is essentiaJ.ly partiaL when evahrated. in re-

lation to the entire economyq If the agricultural sector alone is consi¿ered.u

the study may be regarcì.ed. as a close approilmation of generaS anaJ-ysisu on

the basis of the number of rnari¿bIes consid.ered. jgl ¡nost of the denand. ft¡nctions

d.erived."

,t conpJ-etely satisfactory theory of consumer d.emand. ís yet to be

d.eveloped.e particularly at the ¡nacro dynamíc Ievel, Hor-rever, sj-:npIÍfied.

models, if caref\rlly designed and u-tilized¡ are helpful in indicating tenden*

ciesu althougþ there is the risk of evad.ing sone i-mportant and. thougþt-provo-

king consid.eratíons,

Á'epneeration

time series datae as opposed. to those obtai-ned. fron fanÍIy bud.get*

inge d.o not d.epict results of i¡dividual consuner behaviour" ït is necessa:ãr

that this aggregative d.er¡:ice be justified ín order that statístical estÍmates

d'erived. are i.:e accord.ance l¡:ith theoreticaL d.e¡oand. cuï\reso Complications due

to aggregation are j¡rtensified as the number of connod.ities selected. for
analysis is j.ncreased.. [hat is, heterogeneity among groups is i¡rcreased."

Difficulties arising fron aggregative data are usually overcome by

the assimptíons that

a..othe reLevant d-enand. functions are Li:rear" rn thís way it becones
easy to aggregate a¡d. average prices, incomes, and consunptíon
r'.¡:ithout seríous rnathenaticaL j.¡aplications 

"
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b. Íncones of all índiriduats cha!€e in the saøe proportioa and
the incone elasticíty of denafìd for each ì¡d içLduaJ. Ís rougþly
eonparable.

c. ïúíces of ùifferent gootts change j¡ the saee proportion so that
each group roay conceivably be treated as a honogeneous enttty.

d.. there is ninLme var:iability about nean obserr¡ations so üøt
conÉl¡üers are relativoþ homogeneous ln nost respects.,

ïn deùand, stuilÍes it is custona^qy, throu€h logaritluoíc oanitrnlation¡

to h€nsfoe non-linear relaüionships fnto llnea¡ feas¡ ärerreþ ensurin€ mí¡F

l-'tm d:iEturba¡æe fron aggregatd.ve d¿ta. an¡þsis of na¡ket statisü.cs na¡r be

belpful in a:l econoqlr rhere questions of econo&ic lol,Ícv eay requJ.re orr¡¡ bon-
ledge of broad a¡d. gereral rerationshÍps. 'rhis is partícularry true i¡r ü¡e

present ÍnvestÍgatton fu ïhich tÌ¡e tendencies tlLscovereil na¡r help to fo¡ß

adequãte bases for poLicy reco@edlatiotrs.

Rs¡don Distr¡xbâme s

It has beeo enpíricaIþ sho¡¿n th¿t relative prices alad. incolres are

the cl¡.tef factors affeeting confn¡@er de¡¡arrd. rt is realized. tbat these rlo

notr by t&.enseIves, exhaust a!.1 possibilities, sfnce esogeneouË factors like
weathet¡ inteznatlo¡:al friction¡ ar¡d sudden institution¡r d.isturbances, na¡r

be operative. alt'?rougb tb.ese ezogeneous fâctors e*ert sone i¡fluence ou con-

sumer d.e@and., they a.re slamodic i.:r occ':z,ence¡ and are seLdon quaatifiable.

lhese peculiariùies nake it difficult to include then èirectþ in a statÍs-
tical noclel. rt is usr¡a.:. in econøehelc sh¡<lles to recogníze these distu¡b-

Íng 5.nfluences and. to treet t]¡en cu¡r¡Lati¡¡eþ in t]re eod.eL as e¡ror rEhich is
as$eed. to affect Índ.iÌ:iêuaLs randonry qnä ¡6''¡ø1þ so ürat their effects on

d.epenilent vari,abLes are of cmpa.r.atívely t''ìno¡ jmprcrtence.

&¡ere a¡e also errors arisíng fron faulþ nessure!ûents and obser,-

7¡Jo''-, pp. z\-za.
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v¿tLon. lkrese tend to intensify the problen of aggregation. Ifith acansate

colleetion, heatnent, srd a:.talysis¡ these errors nay conceívabþ be at a
niuiür!. In Êtuùies baseal on Regressíon q'.elysis, obse¡¡¡ational errors are

assuned. to be virtualþ non-existent.

@t l,iârket 3el¡avÍouÍ

Consuners choose froo a riite rrarÍet¡r of fooits jn tÌæ ne¡ket. .[t ar¡y

g'iven tÍrne a var:ied collection of fooils is p]Ichasecr, si.vrce the ¡ractice of
shopping for a sin€Le item ís becon:i:eg J.ess frequeot. The average congunerr s

food purchases iaclude, anong oü:.er iteos¡ neats of varjous kinits ar¿ forss,

vegetabJ.es¡ d"ajry lnoducts, beverages, frrr:ite, bread, potatoes¡ and cereals.

l{het}rer a single comod.it¡r o" a êroup of comodlties is prrchasedn eac?r con-

stne¡ attffi¡ts to naxjmize his satisfaction for the given anount of aoney

erpended. I]'e b*dg'et drich yields ma¡¡ial¡n satisfaction aay appropriateþ be

temed tåe optimal butlget.

A d.ecisioo to grrchase nore of one food i¡stead. of another uay be

due to zuch factof,s as relative comodiþ prices Jl the aarket, clisposable

iJrconesr q'd personar pxeference, ¡rhich a¡e not usrealþ co¡Etånt over time.

as tl¡ese forces charge consulrers aeiust their fooit lt¡rchases accor¿ingly. on

the assurnption of ratlo¡al behaviour, the veù¡e of the optrr¡al bud€et Ìf,il1

be less t}æar or eg.a1 to¡ but u'irt ¡ot exceecr ðisposable inc@e. Íhiê as-

sunption is supported by ttre comon practice for cor¡sr&ers to enter the

market prepared to spend a given anor¡¡t of Íncme on fooilsr rega¡dless of
narket condítions.

Bre Law of dena¡<l states that more of a conmoèit¡r is ptrchased when

Lhere is a reductiou ir¡ its price. &is obee:r¡atiou is cÌ¡a¡actesistic of
everyday rnarketLng tsa¡sactio¡s. Experience has sb.onn, bovever¡ thât the Lau
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is not aecessarÍb¡ fcrre in all sltuations. fltere a¡e foods for r¡hich

qr:antities deüard.ed. íncrease as their prices iacrease. fu spite of this

¡¡oilinication to the 1aw¡ tl¡ere is no certafnw reærding the natr¡re aïrd. forxn

of particulâr denancl functions antt the inteÞ'relatfonships rbich e:cist be-

tween independent variables. The law d.oes not state precisêry the o-€¡i t¡¡ile

of consreptLoa tÍtåt $i11 resuJ.t f¡'on a g:iven chå¡ge irr the price of a
cwodiþ- rt does not indicate ¡¡hether tåe clema¡d fìmction assures a

ho izontal, steep, or genu¡¡ faLling sLope. ¡l¡¡t?Þmore, it does not i-ndi-

cate r¡hether a price reðuction leads to d.ecreaseil, increased ¡ or r.rnchanged.

revenues fxon the sale of a given comodit¡r. lhese apparent lleaklesses

nake it necessarJ¡ to conôuct enpir:ical Íavestigrationo ¡i:ith a vieu to speci-

fling particular fo¡ms ar:d exarnining the reLative effectiveness of tJre

factors giving rise to d.ifferent t¡res of d.enalcl frmctions.

.6. I&;J.tÍple Regressiæ nodeJ. (eguation j) basea on l-east squa;res

al'd cøprising the uajor dete¡rai¡a¡rts of densrÌd ua¡r be used in such emplrical

Ínvestigatiols.

y = ø {**it....d1¡"u"*" € ¡¡¡¡¡¡r¡¡-¡............ (¡)

The constant d n¡d tlre beta coeflicients a¡e esti¡ated bJr üan and. trbr vajlues

respectively. Equaüiou 5 extrnesses consunption (t) of ary comodifur as a

fuaction of its prfce (\), aiwosaUe j:acone (I2), wfces of related. coruoùi_

ttes Ç ..". xrr_1), corÌsrrner ¡reference (\) * :, :ùg1iei . error ( e ). t¡e
nod.el na¡r be useô to inåicate t'he chaqe i:r consunption ceused by a ehange in
ar¡r of the irdependent vari"sbLes. these chanrges are i¡diuidr¡alþ ertrrressed. as

hice¡ rncone, e,'d c¡oss eta"sticities and. are dírectþ i¡d.icated þ t]re respective
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Pr(i=f to n) values. fhe m¡¡erÍcal value of the p, coefficient is the price

elas üicity of a Sivc:r cormojity. It shor¡s the proportion by which eonsunption

of this coaaodity changec in ïesponse to a soall change j¡ its price (other

variabl-es remaini-:rg constant). ïnco¡ne eLásticiþ rctrxesented by the n¡rcerical

regression coèfficient of r, expresses the naglaitude of change Ín consunption

of the given cornodity as a resrrlt of a change i¡. consuners r real or noney

inco¡¡es. Tnte¡r-rel-ations bei¡ùeen two connod.ities na¡r be shom by the appro-

priate nuaerical regression coefficients which indicate responsiveness in
consraaption of the one to a charage in price of the othe¡ and vise versa. }[ore

specificalþ¡ the cross eJ.asticity betfieen a lair of pïoducts nay be indicated.

.t consr¡u.er iirtend.ilg to pr:rehase a given eoroodit¡r rnay at times be

induced to pr:rcbase a¡other. For i-nstanee, an iacrcase in üre price of beef

üay cause h:i¡r to increase his purchase of por{r reLative to t}råt of beef, and.

vise versa. Seef and pork are said to be substitutcs one for the other. Two

connodities are substitutes if Ira rise in the price of one l-e¿ds the consr¡ner

to bqy nore of the other.rt4

0n the other hand, two or nore comodities are sometjjmes consuned.

jointly. These are tenned conplenents, since the consumption of one is
cortpLenented by the other. comon exampJ.es of conplenents are: bread a¡rd

butter; and coffee, crean a'd sugar. t?reir joi-nt consuaBtion enhances flavour

and con:.pLeteness. Econoalsts r defínltÍons of conplenents d.iffer in verbal-

content and expression but conford in mean:ing.5

_ * -]g.p"e" -.1. 
Stì gl err The Theor:r of price, i}re }Iac¡¡i1lan Co¡ûpanJ¡,

Revised Eùition, lïetr York, 1959, p.4B;-
SSee for. exenple: Iþid; Sidney lùeintraub, kice Theor¡¡, ?itran

Publishi¡g corporation, New Tork, Lg.9r pp.19-21; *'¿ffiËî Bo'J.d:ing¡
Econonic .A¡aLvsis, Ih:ird. Ed.ition, Tlsmi sh EFmì |ton¡ london, f94I¡ p.226.
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l?on the nodeL it is also possible to identify s.ì¡þstiùrtes å¡d

conplenents anong foods. Statistical sigaificarce a¡rd the signs preced.ing

the nr:¡oerj.caL coefficients are of nsjor inportance. Â nega.tive b, and posi-

tive b. coefficient info¡m us that, as the price of the fÍrst comod:Lty2

increases¡ its consunption d.ecreases, while that of the related. comod:iþ

increases. {he re].atively higþ price of t&.e one com'odíW induces cou.st¡$ers

to curtail t?¡e quå$titÍes ¡nrrchased. and i¡crease quantities of the other.

À d.ecrease íl prÍce Ís expected to lesuLt in the oppoeitc bel¡aviour. In

either case, however, the comoc[ties are substÍårtes.

trfith co&pLenents, the signs preceding the coeffieients are simiLar.

&rey are ex¡:resseð in the nega,tive r'¡hen the price of onê increeses, or in the

positive wlren the pf,ice ís reduced.

l}¡ere are varãring degrees of substitutabiJ-ity and conplenentanity

between products a'rd the n¡€nì f,ade of response is not necessaf"ily reversibJ.e

in either case. "Âlthough it is difficul-t to cite examples of perfect sub_

stitutes and complenents ånong foods, their theoretical pssibiLities d.o

exist. Perfect substitutes s.rld co!ßplenents inpþ that connodities are ex-

changed or conpJ.enented. in a certain consta¡t or fixed ratio. hanples of
irordinsrytr substitutes and conplenents are co'ron aroong agricurturar- comod-

ities. rf increased quanti bics of one of a pair of substitr¡tes are to be

obtained, there ¡¡ust be a d.ecreaÊe in the a,normt of the oürer. rn tb.e case

of coepleEents¡ both must be d.ecreased, or incles,sed accordingLy. The rate

at rvhich a consuner substitutes one con'oditJr for enother v:ithout cirangin€.

tbe fo¡ner level- of satisfaction is tc¡:rned. the narginer rate of substitution
(mS). lor exampJ.e, if at any given Level of satÍsfaction, it requires tJ:ree

u¡¡its of one co@odity to coupensate for one unit of anotåer, the &lRS is one-
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tbfuA. (fh) . lhe tend.ency to substítute connodity A for comoclíty B is
greater n?ren the qu€atity of .¿, â:."eady poÊsessed is in excess of i¡øeùiate
needs¡ relative to t'hat of B. continued substÍtutiou of å for B or between

any peir of co@odities car¡ses tb.e res¡rectíve vatt¡ations at*ached to each

comoclitJr to be altereð. Àfter a stage of st¡bstiùrtion has been reac?¡erl tl¡e

collsu&er becones Íacreas!-ng\r reluctant to sacrifice nore B for A¡ exceptir:g

in successiveþ ùiuü¡ishi rg quantities. a$is ilfi¡strates the la¡u of dinin-
ishiag üargi¡al rate of substitution a¡d is :i1lusürated in Table fV.

ÎÀBI,E TV

ColtsIIüAîÍo¡TS OF COI4M0DImES A À¡ID B, YIEIÐIITTG
3. GÏtqf I¡EqE6 0F sÄTrsfllcmoN

(uoit"l (uJt")

a6

t3

1L

10

6

7

B

9

10 9 r/2

Qaantíty responseÊ to price cbanges exlllbit a fairly definlte
patten:¡ 

'uplÍcft 
ín the 1ar¡ of de@an.. gir¡i ]s' reslonses to iDCOúe cbanges

a¡e less regular a:rd geclictable. tre pecuLÍer reslonses to incoqe changes

ûake it poEsible to classiflr Ítms as necessities¡ ao¡r¡al a¡d. inferior gooits.

consuÐption of necessities increases onr¡r to a certair lever. of incone. o¡rce

tJre point of satu¡af,i.on r-s reached.¡ increased qu€ntitles beccme superfluous
e¡dr í¡ Êlite of flrr*re¡ i¿creases in íncome¡ deüaûd ?erûsti¡s unchangeð. .A,

no:rnal good is one for ûhich co¡sunûptíon fnc¡eases aÊ iåcoee ircreases âfid



vise versa. ¡xferiof, good.s axe those for nhich consuaption incrêas€s ia
response to early increases in i¡cone. The quantiþ bougbt, after a f,iu.e,

decreases ¡rrogressively as ilscc[¡e coútinues to i:rcrease. Incone sensítivlþ

of tàis kind ís exldbi*e¿l W such food.s as úargaxine and certain trcutsr of

neats lthich are readiþ retrùaced. þ higher geaite substÍtutes as soon as they

ca¡ be afforderl.

eusntity respo¡¡ses to cùanges in prices a¡d incoees vaq¡ in nagn:i-

tucle. Hhe¡r a oue perceat pnice change results in a co:responùingþ trEoportion-

ate cbange in quanttþ, de@nd. is of unit eLasticity. If thè cb^aÐge jrr

quantity is ¡roporf,ionateþ less tlran that of price¡ d.emaïd. is ineLastic.

r5-naLlyr lrhen a gÌiven chaage fn pnice Seads to more than a proportionate clrar:ge

i:r quantity trnrrchased, d.emaJ.d. is elastic. &re price quentíty relationsh:ip

is fn most cases negative. lhe nega,tive nunericar elosticities which resuLt

are custonanily interpretetl Ín absolute ter:ns. I'or exanple, E = L denotes

unit erastici\r of demarid; E < 1 clenotes inelastic d.eeend. and E > 1 designates

elastic d.@s¡d.

Ele demand. curve assüttes the sbape of a rectangula,r !¡4rerbola when

d.eüeíd is of uo:it elasticity. Total expeuditure is a constant et all possible

prÍce qua:rtity cmbi¡¿tions. lrlhere ðema¡d. is lnelastic the curve slopes

steepþ d.olrn¡¡arrils and. total ecrpen&iture decreases as price decreases. rn the

case of an elastic d.e.qand t?¡e øruve sJ.opes greðualLy and. total e=penúiü:re

iacreases as pnice decreaseg.

Denard characterCstÍcs cleriveð enpi*icalþ oa¡r be erpecte<l to sen¡e

&s reliable bases for decision nalcing ard natioðaL a€ridulturaL policy.

Ilre above ¿íscussion presents a¡x outlloe of ?ostuletes as gi.ven þ
econouic tåeory. 0¡r basis of {äese poõtulates $e axe able to fors'late
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bypotlreses which give di¡ection ard scope to scientific iovestigations.

since these postulates are in nost cases hãad.ed. do¡¡n fvm logical dedr:ctions,

Ít Ís necessar¡r to conduct enpicical i:evestigatlons on wÏ¡icÌÌ they migþt either

be refuted or supported. Eitber ¿ltenrative coulil a-id Ín accepting libeee

proposítions as reLj¿ble explanatioas of consumer be?ÞÌ:iou",



CSAPM TTI

EISTORIC,¿¡ DEI'ETOIMENT OF }E¡{A¡fD îHEPRÍ

Pre theory of ateoå¡d has uanlergoae a series of rer,:isLo[s and

oodificatiotxs over lihe J¡ears. rn this chaptèr tbe attenpt fs Eed.e to

preseut flon tbe líte¡at¡¡¡e reviewed a brÍef, sketcb of the histo¡ica1

developueert of the concept. rt is d.er¡eropeil f¡ø a¡ evafi¡ation of the

works of Corznot, Gossen arrd JevonÊ e¡it tbose of pa¡etor EdgerEorth,

Iqarshall, an¿l others, to tt¡e contrihltion of eodenî ila¡r econonists lÍke
'Santrelson and Éicks.

Con$eers I qusr¡tity respoaÊes to cha:rges Ía prJ.ces sr¡ð ilis_
posable íncøes ¡yere d.etecteä by econonists over a centuÍJr ago as beÍng

c'hç¡acteristic pheronena lossessirg Laportant econoDic inplícetÍoss. rt
¡¡as obsersed. thet, as a nrle¡ nore of s co!@oðitJ¡ or sèl:rice was

pu¡chased. r¡hen tl.ere was a reduction ia its pcice, asorning other ¡ele_

va¿t factors constant. the opposite !ya,s tluè wheerever- *,hgre lias a price

increase. Incoøe changes, becau€e of var¡ring coasunerfs tastes or

trEefereacesr objectives, and poêsible uaeven distaibution, rèsurted i¡r
varled and less pred.Íctable purchasiag respo¡ses. ni¡pi-rieal reEurts aral

observstioa ove¡ ti¡e sr¡bsts¡rtiatetl these general teúdencies ïhich
fo¡rnerl tù¡e basis upon ¡vLich üre ,r¿r¡ of Denand' Hes origi¡åIry forsrl-
1ated.l 'îhis law rras co@oÈ¡r stated. eB3 rrfr.e price of gÞotts varies

., ker:ry.Schuftz, @, &eïIniversiþ of, úticago Þess, 1959,1fr--
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dtrectly as the q'antit¡r d.ee€¡ded and j,rerserJ as tùe quanüity oupplied. tr2

llatbenatíca1J¡r tJrls nay be c*¡lressed. as:

roË
she¡e F denotes pxice, D quåntity Aemandett, en¿l S $antity supplied.

First ?hase

[b sotce eerly investigators, e.g. Cournotl the neanirg of this
exposition was s@ewhåt anbiguous. lflrc stateme¡:t lfas fnterpretetl to nea¡

tlnt npr:ice varies directJ,J¡ as üre quantlt¡r ctenanded, ¡ihich ttepends on trrÍce,
a.rd. inver.ery as tfie q'antit¡r õuppIied., ¡rhicÌ¡ also depends on price.,r, &is
led cou¡mot in 1878 to attempt a less anbíguo's statæent of tr¡e lar,¡. rr,et

us adnitrr, he serid. rt..'.....that the sales or the an¡¡ual deüând. D is for
eaclr articl'e¡ a prtiorlar frrnction F(p) of the pcice p of such artícr.e. To

Ìúolr the fo:r¡r of this fìmction wouLd be to bro¡¡ ¡¡hst ¡ue caLl üre law of, deüaïrd

^o¡ of sa,f,.estta Hence, Cor.unot r s La$ ïas given as : D = F(p), ex¡rressing tùe

rel¿tion betseen qr:antrty trnrchased i," restr)ofise to s@êu i'creeent*l price

cha¡¡gps.

ûrpr¡Ltr Ín 1844r attenpteð e f,omaI ricscr:iption of prCce cha¡geÉ as

an inùirect rneasure of pr.easure.5 Eis app::oach nas contfuued. rr Goesen (re¡+).6

But the $orks of tlrese ws¿terõ r¡ere not publfcized.

hg' 5Ã!åq,., p-e-

b.
5qr"êd. üershallr fu.ncr.þles of Econoaícs. I{acqilrao aad. co. !td.¡Lrontlon, l%6 t p.e5.
6_-.-

t-ot d .



Ín 1871, Jevons antl Carl Mearger dêveLopeal alrd trnbl"i.shed a part of t*rese

forgotten works. Ì{a1fas also, i.ll the years t}¡at folloned, eade a sLei1ãr

contributÍon. Jevons r work was outsta¡iling in Íts siEpLicity aDd

thorougþness of presentatJ.on. f,is style alÍl itgenu:itJ¡ nade his erlþsí_

tion easÍ1y colcprehensible þ eren la¡za.eu of natheoatics.

Íhe laç of ilemanal, as ¡noporm<Ied. by the Lausarme School, nas

eccretlitecl to l{al¡as r¡ho uas fírst to postulate (fn fs75) that the

qua¡tity of a comoèÍþ ¡urchased Ín a given iaterr¡aI of ti¡e rm¡st be

exp¡essetl not as a fwrctioa of i*s price alo¡e but al.so of a1l other

!rices.7 Ule de@a¡al fimction then became:

D = f(pr,pr....,pn),

where tr! is tJre prJ.ce of the comrodlity; p2...pn the prices of all oürer

comoùities.

fn &e ap¡rroach of e,osseD., Jevo¡s and traLres the notfon of
utility fiaa basic. lhey regardett utiLity as a r¡¡easulêble (carai.al) eod

atltlftive quality. rt nas argu.ed that the total utÍlity of strÞcified

quantities of |tnr co@oùitles was grven by the gum of theír se¡nrate

utilitíes.8 lor exanple¡

Totat uritfty = ur(tr) + ur(lr) +....+ uo(eo),

where Ur(i=l to n) ex¡nesoes the fl¡nctio¡ral relstio,,Flip bett¡een tihe

stock of a comoclit¡r held 4ñil tJre utility rleriveil firos it.

?u"ory S"h.rJ.tur gp. Ë!.r p.8.

%"** I{olil a¡¡
sons ïnc.¡ t{ew york¡ tø¡l ntlråy""' 

Ðen¿nct !¡arvgisr Joha ffile5r antl
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Second lh¿se

Continued investiptÍons l¡ ile@ålil treory were Later ca:sied or¡t

þ Eilgewortå (æ8r), åntoneÐi (æ86) a¡d Eisher (fAgZ). tr"i, eÌa narked

the begiruring of the second p?rase in the develotrEcût of demånd tJreor¡r. Â

prerüse cmon to these rrsite¡s tras that total utility was non-ad.d.itive.

S¡æbolical.Iy the utility f\¡nctioa ras expressecl as U = ü (e1re2, .... ,q),
¡*rere U again er¡rresses a flirctlolal reLationship anA e, (*,i. to n) denotes

qlra,otÍþ of the itr connod'it¡r beLtt. rt $as tåen that Edgeworth íntroduced.

t*¡e aotion of indiffe¡ence curv.s ¡ritl¡ the relateil corcepts of contract

cu:¡¡es arìtl LL:res of trEeference. Ee nas fL:rst to e¡I -*in tlret the utíIity of
a co"'-orlity ¡ras a fìractíon not on\r of tlre quantity posgcssed but also of, tfte

quantity of, otl¡e¡ comoði.tLeE lossessed by the c øsrmer. 0n eranfring tJre

above utiJ.lty fì.mction the neadng i.uparted. is that:

If we Ílte4net ç¡ ... q- sÊ a poínt ia E\rclirlean srace R , tl¡e

":191+@9(q.,1 
..i e",) = ü re,presents tÌ¡e tocus or pã:ats 8i equarutiltþ¡ û =*c. -AsË':i6ing II (ç, ... q_) to be a suificientlv *

reguJ.ar f,unctíæ¡ the locus ¡nitl ¡e an"(n-l) djüensional srr¡ãac.
i.:: R.,r called aa lndiffe¡cuce surface. fre faeily of such
sulÉ?ices obtei ¡ed. by alLor{cJ,g c to var¡r is carled an l¡ùiffereïrce^
natrl. If b2, ... the surfaces of the uap becone ordinar¡r 

"lrw.s.Y
frizrl Ph¿se

Íhe thi¡¡d lhase 5," tJ:e shrd.y of alenerd üreory was i¡itiated. þ ?areto

(ræo). gis a¡4roach ¡¡¿s sini ]¿¡' to that of his imeùÍ¿te precrecessors rnt
bêû,, a sligbtly different interlretatioa. Fareto a.ssumecl tìrat each eonÉfl¡ner

had a scaLe of ord.ered lreferences an<t tt¡at ttre iñì ifference rns! can be

defl¡ed on a psychological-behaviouristic basis, without ¡rorcing use of tfie

o
-L DLO..
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concept of measruable utility.,"lO rn this regard. the shape of flre in^

d.ifference rnâp Ì'Ias of pri-na:ry i-:nportance" tr{ithín a fiei"d of ord.ered- pre*

ferences the consr.¡¡ler is able to rnske comparisons betE¡een bud.gets by r.ray of

naking a d.efi-nite choice' Paretoss approach aLso mad.e use of the s¡rmboIÍm

,"| \u(e1e'o.'rÇ,") = c¡ but utiliþ was no* interpreted as a preference j.nd.ex

fi.¡¡rction rattrrer tha¡e as a quality of card.i::al- values, Quantification of

utiLity appeared. neither feasible nor necessar1ro á,11 that r+as necessaïyy

it r'¡ìas believed.e was for consumers to choose co¡rsistqrtly a.nong the aLter-

natj-ves with which they were conf?onted" Another basic assumptlon popular

to the thÍr:Jring of th-is era rras that if prices (pr".,po) were constantu the

consÌ.rner j¡. ?rls attenpt to m¡x'imize satisfacf,ion (subject to his constrain-

ing incone) wouLd expend his incone I ín an optimal way. fhe optímal.

quantities q(l=f "".R) of tre va¡cious comodíties bought were f\rnctions of

d.isposable income as well as of the array of all prices faced. in the rnarket.

These therefore forrned. tre reLevant d.enand. ftmctions of conswners, for exa¡np1-e:

q = r(rrp'rôoo.r!rr),

shere i = L to n, q = the amou:nt of the ith corrod.ity d.enasded.e f expresses

the flrnction¿l relationshipe T = distrpsabr.e income and. pr.,"pn - the prices

uith which the consuner is confronted." âlr r:nd.erl¡ring prenise of demand.

firnctions was that utilify was always max-inrised.; that is, üre mathematical

relationsh.ip U(q- \ -- ,-Je'"o'aQ,,) = C 1,¡as always a rnarinumo The i-ncome-constraint

referred. to above en3ùrasised the fact that the sum of the individuaL expen*

d.iture on each conmodity ca¡not exceed. d.isposab3.e Íncone, that is, ¡l1e, *n ", "*
pn% 

: Y, where Þrg, is totaL expenditu.re on the first connodiþa prrfo is

1%" 
i+ot¿ and l. Jr;reen gj," gf[nu p.6J-"
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total expend;iture on the ,rth 
"o*ro&i-W 

and Y syrnbolizes d.isposable income.

Ïn classical doctrine the additiorral utility derived from the 1ast

r.l¡rit of a connodit¡r purchased. (the concept of Marg.inå:. Utilíty) r.¡as ¿erivable"

Ïor examFlee Íf U represents total utíJ.itye qI and e2 tbe quaatities of t¡e
first and. second. connod.ities purchased respectivelye then tJ:e respective

narginal utilities fro¡¡ these quantities are g:iven bye

' dQI - \--
s and _Q]¿ o d.q^ '-¿

åq^'¿

.A.ccord.ing to Gossenu ttfor the optimal bud.get, marg:inel quantities of ec1ua1

ccst have equal. narg:iïra1 uti[ities""11 Consequentlye the above rel.ationship

¡nlelds equal marginaS. utilities expressed as;

* " dg1 =i* ' *n, u r¡.hen Ptd+r = !2de2
@ql q2

Ïn util-ity ¡nalysis a state of equilibrir.¡m was said to have been at--t;adited

l^¡hen the amowrt of utiS-ify per nonetarlr r:nit¡s worth of each good. is the sane

,\ r¡
-_g) u

èqr

for each con*odif,yI2" Thís impl-ies that

¿

i,¡here IIII = nargi:raJ- utÍJ-ity and- x, (i=t to n) = the quantity of the ith gooa

d.emarrd.ed..

-Tl' !trold. a¡:d L,. Jureene 9åu cit"u p"62,

}IU
xr

J.r-5vo1

x^
T,fIi Iru

o ', = -5 = ê, consteïts Ku ¡
Þ-x

n

tä..", 
le{fwigna Ee lrice=FJÊ,lm an¿ aesorrrce AL:-ocat ,HoJ.tu Rinehart and. I..Iinstonu "



Slutsþ j_n 1915 deduced a set of geaeral forruLae to denonstrate

changes in the opti.nat bud.get ín response to infinÍtes.ìmal changes in all
prices (p,.".p-) ar¡¡. income" Ihese fornulae characterized-t*hat are now- '-J -n'

regarded. as the SJ-utsþ reLationslS , *d shol¡ed a defirrite imïrrovement in
the und-erstanding'and. d.evelopnent of d.emand theory. One i-nportant ad.vantage

of tl:e fomrulae is that they lend. thøselves to d.irect transfo:rnation to

price a¡d. incone elasticitiesl4.

.Llfred. I'Íarsira-1le writing jrÌ 1920, nentioned. that tfrmtil recently

the subject of d.e¡rand. or consumption has been somer,fuat neglected.urt" n",o.

econonists said. little on the subjecte because they real1.y had. not much to

say that was not the conmon property of all sensÍbLe peopJ_e" But recently

several causes have corobj¡ed. to give the subject a greater proneinence in
economic discussions""l5 The causes to which 1{arshall refersed tÍeïeå

l" Ricard'o tended. to Iay disproportÍonate stress on prod.uction cost
j-n h:is analysi-s of the dete:minants of exchange value, It was potrnrJ.arJ.y

felt t'hat such a treafuent T{as nore to be d.esired. since there $¡as no correspond.ing

enphasås on the Lal,¡ of satiable n"ot"16" .L1though Ricard.o and. lis follorrrers

recogrulzed that demand. was just as Ímportant as supply in d.ete:mi-n:ing va1ueu

their anbÍguous erpJ.anations had. led. to much confusi.on"

15EuE. slutsþ, ilOn the ttreory of the Bud.get of the consuner,ru
Readj¡rEs in 4ice Ttreorw. George -A"LLen and unwjn l,tã", lond.on, 1960, pp, 2,l*56

1t:. 'r,iot¿ arrd I¡, Jureen, -9-Jg." -q¿!. u p"62,

l5-Ltfr"¿ }farshalte -9Þ" g![oe pp.TO-7I.

turoru.u p]¡" TB-79,



2n The appì-ication of nathematical }a:aguage introduced ¡rore exact

habits of econonic thoughte rt pronoted cLarityu precision and ùistjnctness
in statements of üre 3z'enises upon r¡hich reasoning is based, a¡rd. contributed.

J'arge3-y to the anaJ-ysís of d.emand " T?le nere atterapt to state clearLy by neans

of nathematics how d.enand. r,¡as to be neaswed. opened. up nev aspects of the

nain probLems of economics, rt became possibLe to collecte azrange and.

analy5g consunptíon statistics so as to elucid.ate jnportant and. difficuLt
quesfions,

3' i. closer consid.eration of tJre Íapact of wealth, that ise an exaltr-

ination of hor'r far the exch"n€p value of arry elenent of wea-lth accu'g.telw

represents an add.ítÍon to happiness a¡d. r¡¡eLl*beingI7"

lrte Iøl¡ of De¡oand. as lmo¡¡n in modern ti¡aes nust be cred:ited. naílr1y
to lIarshallu recognizing of course the contributions of Cournot, ïn th:is

regard', some ririters have even a-llt;d.ed. to the Oournot-Ì4arshall lar,r of Denand.l8"

'[ reuiel'¡ of pertinent literature eonveys l,farshal1ûs invaluable
contribufion" His argr'ments nere convincÍnge provocative a¡d. thought-stim:
ulating" I'trithout such higþ-calÍbred efforts it is possibre that the d.eeper

ranifications und.erl¡ring d.emand. theory r,¡ouLd. have remained. d.on¡a¡rt a"nd. r.¡ain-

vestigated' for a stilL longer period of tine" Marshali. stated hÍs general

lal¡ of dern¿nd. as foLlor,lsc

ltre greater the amount to be sold, the gr¡aLLer urst be the ,oríceat wlricn it is offered in order that ii r"y ri"d ;;;tãå"ää;"Åirt"i;'other r'rords, the amor¡nt d.enrandeq¿acreases wita "-rrrr in priee and.dirnÍnlghss luith a rise in þrice.¿Y

l7Jbid., p"Tl-, l'u"rr*y 
schuJ-tz, g¿,eit"e po7"

l9Atrr*d 
Marshal-I, -€," _e¿!"p p.84,
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Ïn the above state¡oent tirarst¡alI o¡ritted. ¿¡n' .inlortant nod:ifieation

which cat¡sed some investigators to critici ze tine Lar,¡ as being a sl.reepÍng

generalízation. GÍffen, for example, j:rtroðuced. ¡rhat came to be lsrown as

the Giffen Paradox2o, lrhich exptaÍns that pnices and- quantities at ti¡ues do

move in t'he same directÍone as in the case of an inferioru necessary cornnoùit¡r

on l'¡h:lch a large proportion of consr¡mer income is expended., Such a qualÍfi-
cation I¡Ias necessary in d.escribi-ng ind.ividual rather than heterogeneous

responses sj-nce a good ma:ry of the ¡inferioritiese which night be expected.

to shot'¡ thensel-ves i.:: analysís of índividual behaviour wij.I not show up in
the beharriour of heterogeneous groups where there tend.s to be a balancj¡rp,-

out effect2l"

Itîod-e:sr econonísts support the notion of orùina1 preferences, In
ord'er to ensure best resuLts in this ty¡re of ar:alysisu tr'isher outlined. so¡re

Tniegrabilíþ cond.itions which shouLd be satisfj:"d22. î¡ioLd. and Jureen are of
the opirrlon that Íf it were not for tÌæ introduction and. confïrsing d.iseussion

of these i:rtegrability conùitions, greater progress wouLd. have been ¡rad.e in
the d.evelotrment of d.enanl tJreory after Slutsþ¡s nbreak-tboughrî"

fhe controversies regard.Íng these rtcond.itionsrt resulted. fronr mis-
interpretation of the concept" sone authorities argued that the concept per=.

taj$ed' soner'¡hat to t?re order j¡r whåch counod.:ities comprising the opti_mal

tofþ¿ê.p p!. 109*110

21_ *
"J 

on" tflcrcs, å. Revision of Ðenand. Bleorg, 0xford I959s pp.6?:68

Z2P"rrJ A" S-amuelsonl F9u'futi=ons@a Harr¡ardUniversiþ Press, Cambridgeu 19m
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buclget were actualJ¡r consumecl. &re vaq¡iag interpretations ].ed. to a nunber

of approaches a¡nong which were Paretors theor.Sr of ropen cyclesr, the treat-
nent by FÍcts and. ÀLlen based. on narginaI substitr¿tion and. conpensatirag ineone

variation¡ as well as Saüuelsonrs ap¡noach basecl on revea].ed preference25.

Later cLa¡nification of anll. agreenent in tb.e neaníng of iategrability portreyed

the concept as rra fturd.anental tåeorenr in the theor.Sr of trreference fÍe1d.st,24

in whictr there rrere rto cirer¡l¿r ord.ering25. Bre generar concensun ¡ras that
t¡nLess these rrcond.ítionsrt were explieÍtþ statetL ln the forstil.etion of hpo-
theses the tlifferent approaches cited. a,bove all becane contradÍctory. $ith
this precaution taken, ft ruas evitlent ürat fn actuality there existe¿¡. no

controversy and, insteact of being clifferent postrrlations¡ there was j:r fact
a r¡¡rification of the &.eory.

Paretors freon¡

-

Pareto8s th'eorlr alaed at the analysÍs of static behavior¡r a¡d. was

for¡¡rd.ecl on tlree basic ¿¡1fl ssenringrlr realistie o=ior" 26 
,

(a) OrP axion of coneartson : A consreer possesses a il.efiJïite or.rter of prefen
€tlc€sr Ifith trvo alte¡native buclgets¡ Â and. B¡ tlrree conbinq¡iqns were trnssi-
ble¡ eÍther A uas prefe:red to B, B prefeired to .4., or A and, B firznished, the

sane level of satlsfaction¡ in nhich case the consruþtr was inilifferent betneen

tben. A preference fleLd. tl¡erefore nas descrlptive of al]. comodities govermed

by an ord.er of prefere[cês¡

(b) tbe arion or haneitivÍt-v: In onler to iIlr.¡strate¡ at least three bqdgpt

21t, wot¿ and. 1," Jureen¡ g. gi!.¡ p.6J

25J, n. Eicks¡ gp. -gË.r pp. ZJ¡ l2J.
26H. 

woLd. and. rr. Jureen¡ pg. ¡$.¡ p.g2

24ïbid,.
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alte¡r:atives should be co¿sid.erecl. .assr¡ne the corulinqtions ûere 3., B and. c.

rf À were prefened to 3, 3 prefer:''ed to c, it followed fro¡r transitivity that

A !'ras preferced to c. closeþ aÊÊociateai ¡aiû¡ this coucept nas that of u¡ri-

directionaliþ2?, $hic?¡. i¡rva.Lid¿ted. tÀe possibÍlity of re¡¡ersibilit¡r, since

consistent orilering luð to be roÍntai¡ed. lbr example, a,sst¡ling > d.enotes

[prefemed. torr¡ t]reo the above illust¡otion of trarsitivity snrt wridirection-

aIÍty uay be erpressed as:. .4. > B > C. Reversibitity of this o¡der ieBlles e

different ordering ïhich iaümduces i"nconsisteücy sfnce, in t*¡e sane ¡narket

situation¡ tåe irlenùlcaf. ¿qrþr nøf,16¿ na¡r not at üre sa¡ne tine be prefer=ed to¡

as ¡¡eLL as¡ rejected for anotl¡er.

(c) &re ariæ of cl¡oice: flle ratíonal consumef ,,as .ssuned to choose that

budget which rùss preferred. to all others, proviùiag all aLterr¡atives were

avsilable f,6 him. such a bud.get ras referred. to as the optinal bud.get and

any given set of optlftÞI brdgets l¡hich Ìras equivarent to the consuner was

regal.ded. a.s t?re troptirnal Ìnrdget setrrz8.

Mod.er:c Contributio¡s

Eiclr"zg an<l SanueLsonæ are :recogrrizeð for tireir g¿f,slq¡dirg s6n-

tributiong to d.ema¡rð theoqr. Eicks in his t¡eatnent as$,.ned rweelcn o"ûerì.ñga

¿t_ ^ --- _',J. a'. ¡ti.cjrs, .9:B,. _s.r pp. z1_28.
2%, wof¿ ând. f¡. Jureeû!, g. gtL., p.e2.
29¡. n. EicJrs, g. cit., pp. 1-1¿lB.

îp*f Â. Samrelson¡ ¡rCononptiæ lt¡eoren i-n Telîs of Overconpen-sation Rather than T,'di fference Cøpeneati.onrr Economica¡ 195jr pp. 1-9.

51J, B. Eiêks, pB. Èþ.t pþ. %46.
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of preferences as opposed to Sanuelsonr s ustron€u32 orderin€. ilniler Strorg

orderirrg the conbi¡ation of gootts chosen is lre¡errêd to arl otrær c@birìations

avallable. rn l,ieak ordenÍllg t?¡e cmbÍ¡ation chosen is not aecessarily trEefe}.fed

to all ot&ers; it eight fu:¡aish a simiLar anorrnt of satisfaction as some oth.er

coBbirationÊ in the set. ¡.l this case¡ tb.ere is inùifference anon€ the avail-
able choices. Strong orìdering is associatect füth iliscrete neâ$r¡eûents .rùÏri1e

lfeak o"decing iotroduces the notion of conùinuit¡r arid., therefore, fine
divisibiliþ.

For p'rposes of sinplication both Eicks and Sa¡n:elson aggregated aIJ.

co@od.Íties other tha:r that on drich the prlce changed. Eicksr aggregate

lles syebo}ized. M while Sa¡orelson useat Xi (i = e to n). U¡e conposÍte tr{,

according to Eict¡e¡ as an í¡d.er of trnlrchasi.n€ power, Í¡as justifíabiy rega¡d.ed

fi'e1y di!:isible aad heoce, $e¿klJr ordereit on the y a*is. fr,e couooðiþ on

t'he x a:ris Tras ar.so assr:ned fineþ d.fcisibr.e. tr{any econonists have â"gued.

t&¿t the assuptiour of fine ctlctsibility of the X co@oilitJr is r¡rseaJ.Lstic

sínce tåe rmits nay be p:rchased in discrete qr¡anrtities. Ilicks¡ in an attø¡rt
to justÍfy lris ræe of weak orriter.l.ng thnougbol¡t üsintainêd tbat tbe deeree of
indív:tslbllíty of tÏ¡is comodiþ ís negiligÍb].e. HJ.s e:çlaration is prinariþ
centred a¡ormd t*re fact t?¡at curre'ciêa are cmlosed of very s¡¡alI ulúts
r*hose quanüiþ-equivalents of goods car be car.curateti and, hence¡ purcrrased

by consueers. Ib:cther:oore¡ as ?re erpLained¡ tris ail¡ ¡las to shoç avera€e

tenciencies, not rig:id IaÌrs. piJiåJ.lJ¡r v-i?¡ tJre c@posite 1I occu¡4ring such a

large reLative position Í:r the congunerr s burlget, the assunption of f,ine

*olui¡i lib of the X corroodit¡r repaceseats a uiaor departr:re fyon reality.

zt*u.



Hicl¡s | .A¡moach

Iigure II ilLustrates Eiclrs t ap¡rroach55. g¡e c@odÍtJr X (whose

XO Cornmodity X

Figu¡e II : Eicks t Iaterpretation of Sr¡bstitution and. Ineone
Effects i Conpensatir:g Income VariatÍon.

price was alLo$ed. to var¡r) ïÞ,s assreeil to be a trno¡naIn gpod. the conlosite

M (representatiîe of incone or ¡n:rchasíag power) vas Éhoïn onrüre ï asisr

l{ith the.q price-reration¡ the consuner seleeted say¡ th,e J, equilibriru eor
binatÍon at the I'Io 1eve1 of jl1cone. wÍth this ler¡eL of incone üainta:i$ed. and.

a maLl reduction i:r the price of X (to nr) , +be con$¡oex was nor:na$r e=pectecl

to be at equilibr:ir.m ritJr a conbi¡stio¡r suc?r as is depicted at B. rncreased.
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- '-fuís figuæe as well as others folLowing we¡e not d¡a¡¡¡ to scale.
as a resultr the proportions of change in prices aãd quantíties 

""" "*"r.¿"idistorted. teve¡tl¡eLess t?re figures are userl for purposes of risr¡s-L clarity,
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purchase of i nas i-:revÍtable aceording to the fotloning al.gebraic fo:sulation.

l.ü
.A.t equilibr:irur 

=-"t = s.Ê = a constant narg:inal utiliþ of noney (\).?P
"r- rl

llris is equivalent *o r t", . w(rorr"y) = \, (where w(roo"y) is a constant).

Ïf P*, fal'Isr Pa ' Iü{roo"r) * *", . *" **, ¡n¡st be aðjusted, that is,
faLl, in order to naintajr equ:ilibriun. In ozrler for the MfL to faLL, more*1
of the \ comoùLty nust be taken.

Ihe reaL-inco¡le position of th.e consuner is enhanced by tlre reduc_

tÍon in the price of rr. fücrks argues that, for weLfa.re reasons, if t?re

armunt IÇ - $L of incone (the Conpensating Va*iatÍon in ïncone) rEere taken

fron dre con".rüer i," o?ðer that his for,oer Ievêr of satisfaction be uailtained.¡

the new Level of equ-ilibrir:n ¡¡ould. be indicated. at about the c conbi::ation.

conbinations -a' anô c lr-ere regarded as indifferent. although the fæmerly

enhanced purc?rasing power .ooas reduced, nore of the X comodity Í¡ould be sub_

stituted for the relatively expensive. the novement flom the .a. to the c

conbinations ¡ras te¡sed the tfsr:bstitution Effectr, characterized¡ ín most

cases, 'ûy aa increase Ín quantity¡ that is, where næna1 goods are i-nvol_ved.

rf t'}¡e incone taken awa¡r r¡ere returned. to tire consu¡rer¡ quantity prrchåsed

would iJl.crease f\:rther¡ a^nd the consuaer wour.d serect the B coübiratiÕn in
preference to that at c. fh.is novement '!ùour.d be caused. not by substitution
(since t'he sarae price relaùionshÍp prevailed ), but by increased. incone, and.

nas te:gned 'i?re rrf¡.co¡re Effectr.

ï.:r general Tticks subativi.d.ed. .i;Ïre fuice Bffect into two conponents:

the substi-tution and rnco¡oe Effects. He exp]ained. that the rncone Effect
ûould iåvarÍabþ be less than the substitution Effect sÍnce the incone change

"esuLtjÌ€ 
f¡on a s¡ne1I chant€€ i.zr ¡rice of one of rn¡ny co¡onodities j-s expec*ed
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to be very snallu relatively, or even iasignifica.nt,

Ïn firther illustrating his rnethod. of Conpensating Variation iir
incone, Hicks mad-e use of the narginality concept, illustrated. in ÏiguJ,e IIï"

B5

Commodíty X

ï'igu:e rrr ¿ The lÏethod. of compensating rncome variation
ïllustrated. by the iularginalit¡r Coneept.

Ïnstead' of a one*rtnit price reduction from 3 to E, Hicks assumed a series of
equally proportionate but separate reductions, B to Br, Br to B, , and. so on

to E' consunption of the x cormodiþ i-ncreased. ¡,rith successive price d.ecreases

and' cornpensating i:rcome variatÍonsn TLre poínts illustrating these increases
("r, *r, ãj on"b) represent a continuum of indifferenceo By the axio¡r of tran*
sitivÍi,1r, if c is ind:ifferent to arr and. a, is ind.ifferent to aro etc"e a, is
inrlìffo¡o- + +^ õ¡r¡w¿¿çtrçtru u\r v and- further, b is indifferent to C, By corrnectrng these poÍnts
of ind'ifference (on the assumption of fíne dívisibiLiry), ttre overall con¡en-
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sating Incone-Variat'ion T{as seen to represent a continuous expansion along Cbu

lying between the inner and- ou-ter rectangles (Cost Differences) ttrat lrouJ-d. re*

sult fron a price faLl- a:rd. price i-ncrease respectively.

The Cb curve as a d.emand. curve is somer.rhat d.ifferent from }Íarshallts

¡thich resul-ted. r,¡-ithout som]'ensation" Consequently Cb r,¡as terued. a Conpensated-

d-emand curve in coraparison to t'lre Unconpensated. MarshaLl cuJfveo l.[ovenent a-

long Cb illustrated the Substítution effect. Since it l.¡as previousLy estab*

lished that substitr-ltion caused the qua:rtity of X demanded to increase, tJre

slope of Cb nust be negative"

Samuelson I s .A¡ralv_sis

Samuelson¡s anaJ.ysis based on the concept of Cost Difference assumed.

that in the presence of changi-ng prícese the amount pu:rchased. remained. fixed."

Ïn Figure lIIe rtith a one-urrit price-fa1L eqlraI to BE, the amount whÍch should-

be taken fron the consumer in ord.er tbat he night just be able to buy the same

combÍnation as previously is represenied. by BCDE, that is, the laspeyres Cost

Difference" 'ihe amorrnt to be given to the consumer in case of a price in-
crease from 0E to 0B in ord-er to permit hín to continue purchasing the Eb

quanfity of T is represented. by EbFB or the Paasche Cost Difference. Iigure

ÏII jndicates pietoríalIy that [ic]<s¡ Compensating Variatíon Ín Income (here-

after referrred. to as C.V") shoin byBCbE is greater than Samuelsonrs Cost

Difference (C"0") d.epicted by 3CÐ8" Hicks explai:ted that the size of üre excess

(C¡¡) is attributed to the substitutÍon that existed and so the total Sub-

stitutÍon Effect ís appropriately illustrated by CDb, Sim.ilar relationships

betr¡een C.Voe C.D. and. the Substitution Effect can be identifíed. on a snaLL scale

when narg"i::a,1ity in price changes 'itr exemined. (again as shown in Figr:re III),



IIote tùat t'he c.v. in a price-decrease beco'es ttre Eguivaleut va.riatioa

in r'co*e34 (S.V.) w?¡en ¡u:ice i¡creases, anrl vise verss.. trì:rtheÍoo¡€,

C'V. :resuIùing fron a pr:ice ilecrease exceeds the coneeponili:rg Cost

Ðiffereoce c.Ð., but is less tbån c.Ð.2 resultirdg f:rcn â trEice j¡crease.

ïlmcttonalSy therefore¡ C.ÐI < C.y. < C.Ð2.

flre iatrotrr¡ctio¡r of rÍa¡sharl r s dreua¡ril cu¡se to g1"¡s r ¡'.¡'lJ'eíer

causes &igu¡e rrr to be ¡aorlifiert as sho$n 10 Eigure IlI¡ uhere cb is the

conpensete¿ il€eand cuJÍe and t{Jr the unconpensatedi CDb a¡1d. üGc e¡e the

substfürtion effects¡ bII a¡il cc the racone Eflfecte. r{ith the lfice-f,alI
cb is the c.v. l¡hil€ IIc is the E.v.; ¡¿t¡ the ¡riee-increase¡ tc is the

C.V. rshl].e Cb becor¡es the E.V.

Sa¡uelEon| s nethod of, Cost Ðiffe¡ence is l.llust$atect in Eigure

v. senuelson ùÍd not aremJ¡ thc lossibility of eubstiàrtfon b.t regar:d.ed.

¿t nerely aa a ttìêa¡¡s to the enit. Ëe coatesriled thet t}¡e act of
s*bstl'tutÍag relative\r cheap goortrs for tàe ¡¡ore erpensive ¡egulted i¡ an

Overcøpensaticn EÊfect rather than a Substitr¡tion effect. þ ray of
ílLr*st¡¿tio¡rr the \ coeüEoilit¡r is represeurted on the ho$.zontar aris a¡r{

all ot?¡ers xr(t = e to n) on ü¡e vectical â\.is. rlitib üre price ¡elaff.on

relEese|rteil by tî the conbi¡ation J, re¡nesentect êquilíbrÌue fo¡ the

consunèr. If the price relation ehengæ tô ES, equilibriun nould nomally

chæge to õe¡¡, B. Lr riew of tbe enl¡a¡¡ced reaL i:acome positioo, the

quantiþ ffir (C.Ð.) coukl be taken f¡on the co¡suer ürereþ eüsbli-ng hj¡t
to contl¡ue g:rchasi€ tl¡e s¡ine quantiþ (A cmbtnation) as before.

4\

ag* anor¡nt of B@ey incoue shLch rùheû tarreù fbon the coüEr,,le¡resr¡1ts Jn a quantit¡r responêe sinilsr to that of a ¡nice j.trcreêse.
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In presence of tàe lower trEfce of t, how€ver, the comsuner ¡rould be

er¡:ected to ùrcf,ease his eonsunption of, t as repeesente<I at C. þ aot

haçi"¡g been d.eprived. of, sufficÍert ir¡cæe the conlrulrer wa.s aêsuneil und.e:F.

coûpensÊteð i¡ te:¡s of incme. Under-conpensatiou caused. satisfaction to

increase anil, tbetefore¡ the corsruer $oulil be o'er-coo¡ensated, in teErs

of satisfaction. rnrtLffereurce curÍes a¡e useil iu rigure v to iLlust¡ate

the Overcompensation effect. It is seen tbat the C conbÍn¿tion is
indicatlve of a higber level of saùisfactùon tlÌan ü¡at at .A, a¡d. that tbe

r¡ovement fron C to 3 ilh¡strates the Incone EÊfect¡ as in Eicks r anal¡rsis.

[icks a¡d. Sa¡ruelson Com]a¡ed a¡¡l Contf,acted..

fre approaches adopted. by Hicks a¡,¡ Sauuelson Da¡¡ be conparett

and. coûtrasted on the basis of soeè ûell-defired criteria:
(a) Assuü¡tioß: sa&¡erson as werl ae Eicks aEsr¡ned rationariþ anð given

preferences¡ transitivity¡ cons¿stent ordering¡ Etatic and parfi"ar añqlyses.

Fieks nede use of 'weak oraeling. rn his opi:rion it ras a ress resùrictive

asonptlon or¡e 
'bich 

p:scmlsed, versattlity a¡il offered greater scope for
¡ig g¡arJ¡sis end. dæonet¡atfon of con¡lensation, substitrrtfon, a^nd const&er

i ñ¿¡i ffsre¡tcs. lfith the assuopùion of weak o:xlerirg his a€gregation of aìì
comoiLitiesr ercept oore, anil. his treêfueût of the {conpositen as c@¡rrising

fi:reþ dirrtsible rm:its¡ flas l¡tenilêd to be accepte<t as logical ênd.

1egit5-oate developernts.

Sanrelsoa¡ ø tJre oürer Iâ¡Í1, asElned Strong orderfng wlth the

restllt that the notions of coaüinuit¡r a¡d i¡¡&iffereuce could not be

explicitþ stated. nor desoústl:ated. SLeil€xly, the t¡eatnent of aggregates

could Dot be assunetl f,j¡}eþ divisíbIe.
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(¡) l¡et¿¡o¿ of ¡¡alvsts: I¿ denonstratin€ the ¡¡ethocls of Conpe¡saü¡g

r¡a¡fation anil substitutLon¡ Eicks utilÍzed. ûre iilea of nargù:aIÍty.

Sa¡nuelson I s d.enonst¡ation of conpensatlon through the nethod. of Coêt

Difference ûas possible olly t*lrou€h fiúite âna:ryêis, f¡ vie$ of hiê

Teg:id. å.ssrúption of strong oñlerl-r¡g.

(c) sone co¿ceots: Ficks erplaíned that substiü¡tion exists ard thst it
is a trihenonenon comon to all cæsr¡o€rs. sas¡elson dæonet¡atett ove¡-

conpensatf.oa rathe¡ than subEtltr¡tÍon. Cousequentþ¡ r¡hile Eicks anq.tyse{

the !!Lce Eflfect in te¡ng of srrbstitr¡tfon end rncorÊe sffeets, samrerson

sa$ ft j,n te:øe of oveFcoüpersaüion a¡il Incme 6tfects.
(d) nia¿l Co¡rsÍ¿e*ation: HLclss t aseumptiou of Ìreak orrleri.ng appears

re¿listLc br¡t hiê ¡ûetbott in general necessitetes rather itif,ticr¡lt
measuJcerÞnts. with the ùifficulty of neaeu¡euent wrtmunted¡ the ap¡moach

coulð conceivably be used jn the Impleneatatlo¡r of govenmeat policy.

sanrelsonrs Betboð off,e¡s nore practicab ity sfnce ¡lr that is necesserSr

ís for the sane cmbi!êtion of goods to be ¡rurchased regardress of price

cha¡ges.

3' few attenpts at rleveropiag a {yuanic theory of {er¡arril þ¿vs þsecl

nade. Eordevêr, mrch nore reual¡e to be d,oae in tt¡is åírection. rt hoe

been observeti tl¡at statistical apgoriuatfon of a 
"'ritable forø of denanil

funct¡ioa requires rluaêrous observatio¡s coverif¡g a lfoLonged. per-ioô of tÍme.

Ducing the interval¡ cha¡ges of a d¡nranlc nature na¡r occr¡¡. Schr¡ltz,

viefli¡g t'bis possibÍlity, suggestecl tlr.at va¡:iables which are functior¡s of
ti¡e should be Íncluiled i! tùre Bodel. &e appcopri-atê d.eoand. fimction¡ a

Eotlification of the l{ar.rasian t¡çe çs6 th€reforè thor¡€ht to be of üre fo¡ø:
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n = f(pr, pr...., pnrR, t)
where D = querrtity dena¡d.ed., ?, = the ¡nice of tbe eormodit¡r denEnd êd,

!2.".þr, = p?ices of other comodities, R = disposabLe incone and t = tj$e,

a tt catch alltr category for the facto"s which carmot be conveniently

æeasured. setrnrately and whicb a^re chang:iag slo!¡Ly årrd snoothJ¡r.

,Á. dynanic theoly involves a hrowled.ge of both the change and

velociþ of the economic s¡æten. In this regard it ís suggested that the

q'antities consuned r as !ûe11 as scúre other elenents, mrst be considered.

vectors r¡hic?r are fr.rnctions of tine35. lleo¡omics in its ¡resent state of
developlent camot, u-ith ary ctegree of certaÌ:rþ resolve possible nov€üents

in denânrl at a specified. firture date. p¡esent rrtoolsr ¡¡d neürods of
anal.ysis peuoit only approdmations. Therefore, the best tlrat can be

d.one, is ttto nale a stndJ¡ of a series of statícal. equilibria, isolate
their routine of chan€€, if Ít exists, and hope that this routine ¡ri1I
continue to operate in tbe fi:ture. n36

frre Cobb-Ðouglas fo:mulation is appLicable to the approaches of
both Hiclcs a;nd sas*eIson. Iricks r theory is pasticur.å¡r-y rer-evant since the

!¡eâk ordening technique nakes it possibJ-e to id.entiflr substitution, Íncone

and. c?oss effects desived by üre cobb-Dougras function. sanuelsonrs finite
a¡aþsis is appJ.ícable, if a¡c eLasticfþ ratlrer thån point elasticit¡r is
desired. rdèntification of the substÍhrtíon (over conpensation) effect ís
¡endered d.ifficult by Sanrelsonr s asswrption of díscreteness.

SHrory SchuJ.tz¡ g¡. cít.¡ p.!6.

5ut*u., pp. 5T-58
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tHE DArÀ ¿ïÐ t{EmoÐ 0F ¡]ÍÀLTSTS

lh.is c&apter ¡resents a dLscuseion of ùre variables choseu, sou:rces

and. preli ni trarj¡ treaù¡ent of t?¡e datâ, lj-Gi.tations of tine series data, the

eodel, and the netlrod of analJ¡sis ad.opted.

Cboice of Ve,riebles

lbe r¡ariabLes selecteat as being oost pertinent 1¡ q¡¡l yzi-ïrg the

topic are those þpÍcal.I¡r posited þ econonic theory, naneþ: neal prÍce of

a connodit¡r, real. ðisposable i:ocoqe per capita¡ real prices of rela.ted comod-

ftiesl and. tastes.l where it appeared. iårat advante4es coultt have beeu galrred

by Íncreasirg the ¡unber of inttepend.ent veriabres" the analyses we?e so co'-
ducted for 't*re cmoditles i¡volvect.

Soüxces of Ðata

[baàitlonalþ¡ dêneñd arÞ,l]rses are conducted on data obtai¡red. fron

fautþ brdgetiry a¡lcr market statistics or tjire series. trbr pu¡poses of this
study, üime series re¡e utilized. ín rriew of the perÍod of coverage, avail_

abÍlity of tlata a¡d the costs invoLved. tt¡e ¡nain sources consuLted. were tlre

Doninion B'reau of statistics pubrications. Tt was reatízed that quarterþ

or nontfil¡¡ data could nore accurateþ ref:.ect consr.mptron responses to price

a¡d i¡cme chån€es ln¡t atate so arrca.ú€ed. we"e not avail¿ble.

ÞeLtudna:ry tbeafueat of {he Ðata

rù'rantit¡r consu¡oed. ïas rê€ardeä as the depend.eot variabLe. This rras

lc*otg" J. Stig.
Reulsed Eðftion, ¡ru" yo"kl"lô5ffiP9&' 1?ie llacoiLLan coopan¡r'
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based. on the observation that in all pra.ctical uarket siti.re,tions for food.s the

corlsumer is a verj.tabJ-e price-taker" fhe eonsumer is confronted. i.nit-h quoted.

prices and- bargaiui:rg is usually absent" Tn realiþ, it is a case of uníIatera1

d'epend-ence at the retail leve1 compared. to wholesaling. idrere some d.egree of
bilateral d-epend.ence exists, since, by offering to purchase rnoïe of a good, the

buyer is so¡oeti.:nes able to secure reductions in the price previou-s1y quoted.

laste nas inch¿d.ed. as a variable Ín the s,nalysis of some com¡rod.ities

in spite of the observation that, for a large proportion of consunerse tastes

are relatively stable and. rrmuch of the greatest part of short-run c6anges in
consumption can be explained. ín terus of monetar¡r factors,,,2 By includi-ng

tastee it was possible to evaluate changes in preference for these co¡onod.ities

over time,

Factors other than prices anrl disposable j:rcome are sometj¡nes re-
sponsibJ-e for c?ranges in qi:antity responses for food.s" ln this regard_u Ín-
flation, d.eflatíon aird. popti.J.ation growth are prime exanp].es" lhese consid.er-

ations were ercplicitly j.ntroduced by treating:

(a) consunption on an annuaL per capita basis, (t) prices and_ d.is-
posabJ-e j:rcomes ín rtrealrr te:ms by using conswtrer price ind.exes based. on 1949

as deflators"

original prices for red. ueats were reported accordi-ng to specific
trcu*s?r" lhese prices trere coïtsoLid.ated. by'rweightingn on basis of ,u¡e pro_

portíon of carcass irreÍght represented. by each rfcutr as supplied- by cairada

Packers T¡ìrnited,

Changes in consumers ¡ preference for comod.j-ties were d.etenni:red by

introducing an add.itional variable representing constmerst prefêreflceo Tbeat:



nent of ti:is variable r,¡as si¡nila' to tbat vhich ís often used; that is,
entering absolute numbers l_....n for $rccessive years. gre direction of
sÍgn (pIus or nj:nrs) prece.ring the coefficient of tbis var:iable i:rd.icates

increase or dec¡ease in pÌefexence over ti¡e. &e nagr-itd.e of c?ran€e was

neasured. in te¡ms of trre statÌsticaL signíficarce of tl¡e coefficient itserf.

ti¡aitatioüs of Time Series Ðata

In a¡âLysing time senies data problens of autocoÞelation ard

nulticollineacity usuaLly arise. .autoco¡relatÍon occurs when there is cor-
reLation betwee¿ successive obse?vatioûs i,, the sêx"r-es so tbat tlre residuars

are not dist¡itnrÈed. &j.s is the case in deeard sttrüies, for
e*srûple, where.each price of a €:iven comodity l¡ successive time per:ioès

shoûs sone relationsh:ip to, preced:ing and forto¡ri¡€r prices. rbe prefer*ed.

situation is o¡e in wÌrich ¡esÍduare at the ti¡¡e t are not infruenced þ t?ròse

at time t_I aril also, d.o not affect the ¡esuLts at tirne t*r.
[?re probleo of MuJ.ticollÍnearity exists ¡rhen t¡¡o or more theo_

retÍcalþ independent va.r:iables are significantþ conelated. lbr exanpLe,

ín estimating a de&aÐ¡. relation fro¡a time series .,ata¡ co:seLation ís sus_

pectea (throug¡ a priori reasouing) bet¡¡een trxices end disposabre incoxoes,

because of f,heir ror.e in d.ete:mining busin¿ss cycles. Eigh i-ntercorre3ation

between independ-ent variables reas to indetem:iracy of observations and tJre

norøaI equatíons derived fai] to prodlæe reriable elasticities. so¡ûe atrûunt

of indete¡rnfr¡acy uay be effectively erÌ:oinated by conditionar Regression

A¡alysis in r¡l¡ich one of the elasticitiee ís larorm a priori ¡¡d the other or
others are Aete¡sined. by least ,q*r"5

7a. fior.d a¡cl r.r- Jureen, Dena¡d. Ar¡afvsis¡ Joh," trÍiley aï¡d sonÉ, rroc.,IÍew Yor"lc¡ 195ï p.47 .
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fhílure to adjust the d"ata for botJr ürese disturbances usr:aIþ

resuLts in coefficients that aee nisleaðing éo tåat tbeir appllcability to
real situations fs lìmÍted. and questionable. Tests have been alevisett a¡d.

recoD@end.ed. for exeruining }a¡.donness of resittual.s r¿ith a view to ensr.ring

"erativefy 
reliable coefflïcients.4 that which hss been aost often used is

von Ner¡nanr s Ratioi. (K) which involves calcuì.ating the ratio,. of the rrroean

sgua;re successive illfferencert to the varíance of estinate.5 trat is, auto-

eo:relation anong sanple residuals is calculatect witJr respect to the variance

of esti¡ate.

Von Neuma¡rr s natio, (f) is given as:

2Á = Ae..-
È

^ R-1¡_ ^ \2 n r¡- 2llhere A e¿ = t \et - et-1r- and Sez = I "t ,n-l n

A u2 is a rneasure of autoco¡relatÍon a¿d. e* is the ¡esiclual at ti¡re t.
critical K values have been carculated. azrd tabr¿lated for or¡e and. five

per cent LeveLs of significance.6 rf trre caLcril-ate<l va.lue of K is less tJra¡r

tire lor¡er critÍcal vafue there is positive autoco::relatlono rf äre varue fs
greater tln¡r the higþer cnitical value, tì.ere is negative autocorrelationi A

ca-lcul¿ted vaLue of K ¡vhich faÌIs between the ro¡'¡er a.xld. upper criti.caL vaLues

4,¡, n*ki"f eûd_K..4,._trbx, l{"taq¿", of Co,m"l"tion 
""¿ 

A.ses
.ÀÍ¿lvsis, John ï{iley and. Sons Ïttc., W

5*tu.

6Eþ4., p.r4t.



ínùic¿tes tløt autoco¡reLation is tole¡able. ure nethod of Eirst Differences

is suggested as an effeetive d.evíce for J.essening autocorrelation. Omission

of one varÍabLe is an effective treaünent 
'{hen 

m¡lticoali''earity is high.

,lhe llodel

.a," a€gregate d.ena¡rd. noder. utir-iuing the cobb-Ðorglas forsur.ation was

a¡bÍtrârily chose¿ for use in deriving n¿tionaL denand. functi.ons for seLected.

å€r:icuJ.tËa1 comodities. tre follon"ing are valiit üreoreti.cal reâsons üllich

lrompteil the use of thÍs qæe of nod.eli

a. the uetfuod is relatlvely eimtrùe. coefficients are conparatÍveJ¡r

easy to calcuLate aad a ttgood. fittr to the d.ata is usually secu"ed..?

b. in coütrÞïison to other netåoðs¡ the ùifferent elasticities are

earcuLated. directry sjnce tåey are the numeric vafues of tJre b, i.nd.eres

l;-¡ -\\r+.. . ..4/ .

Ute basic algelraic forr! of the nodel lras

B. B^ ß- ßxgit = ø iri *"1 \? ..... "iot* "
&pressed in logaeLtluaic fo:¡n tÌ¡is nocle1 appears as

1os qt = los: a + plLosX.t + grlosç* + grlosfr* +...+

F"\*loge+log €¡ r o o ....... (+)

or
a

los qt = Log a + bl logxit + b2 los[zt + b51ocx5t +....+
b. xot ' . ... .. . (¡)

7À.R. fues*, rtSone &<¡reriroents i:r Ðeeånd ÂnâtJ¡sis, rr Review of
Econonícs a¡d Statístics¡ 'tlolure 5\ !949, p.fi.
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Equation 5 is obtai¡ed. froø eguation 4 on basis of the assuoption that ûre

a and b values a¡e unbiased estj¡ates of the alpha (u) 
""a 

¡eta (F) co-

efficientsr ard t?¡at esti.uated coÞsunption ({r) *.*r"r üran ¿ctu¿J. consumptíon

(q*) ru er¡a-hrated..

ftle variables ifl equation ! were interpreterl a,s follows 3

Q1tr = corsurptÍon of the itr connod:ity at tine t (i = I...n).
X.t = ="a1 price per urr:it of tne ith comoditT at tine t¡
Xzt = real disposalJ.e íncoroe per capita at ti-ue t,
f5t." Ln-It = real price per unit of related counodities at tine t,
Xrr* = the change-j_n-taste var:iabJ.e, a = üre nu.neyÍc constant,

b'rb2rb'r.," bo_, = the elastícities n"ith respect to \r Xrr b.. "Xr._f

respectiveþ¡ e d.enotes a consta¡t (z.7tgza) , ttre natr.rar i.ogaritb!û of i.¡l¡-ic}¡

is 1, and b'.X.rr* the index to nhich e is ¡aised.

ft¡e d¿ta for beef and pork were pretested. for autocorrelation and

nu:[tíco1].ine€:rí\r by va^rlations of the basic noder as shorÌn in eqr:ations 6, f
a::d. 8 below¡ l¡:it?r a vie¡r to sel.ecting tÌ¡e fo:n nhiclr gave the nost satisfactorg

results i:e tenns of these distu¡ba¡ces. coefficients ¡¡ere the¡efore deriveat

ånd evaluated front

Los q.t = los a + bllos\ + b21osx2 + b5loef, * b4X4 . . . . . (6)

los. qt = los a + btpro€L + (r-p)rosX2 + b, aloeþ

+ b2p1o$4 + lrAroex, + bSgIocN. + b4x? . . . . . ..(Z)

A Los Q* = Lo9 a + b1alosL + b2Atoex2 + b#o$5
+b4\. ......(a)

Equation 6 was a direct appJ.ication of tl¡e basic fo:lo (equatíon 5)

r-itt¡ the variabl-es si ñ.í lêr'l;¡ interpretecl.
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It uas hoped that the netl¡oð of Partial Rlrst Differences (::n-

plicÍt i:: equation ?) øould aid. in renorrÌng or aneliorating òisturba¡æes

arising fro¡¡ autocorreLation pnd ruLticoLlinearity and., at the sane ti:ne,

uouLd nake it possible to derive short nrn and long run elasticities. In

vie¡s of the nar:i"pi-ations it w¿s rrecessaxX¡ to interpret t]re independent

variables in equation ? as follows:

Ï, = lrice of the cornnodityr

X, = ¡rreui.ous yearIs consilnption of the coruoodlt¡r¡

:(5 = clran€e i:r a¡¡¡raL disposabLe incone,

X4 = pr€vious J¡eax 
r s ¿isposebLe Í:acoue,

5 = I,rice of a related comocüþr,

X6 = pre\¡ious yearts price of t*re related co!@odity arìil

q = fte change-Ìn-taste variable.

[quation I i:rvo].ved Eirst Differe¡ces of åJ.L variables eac]r of
which ras ínterpreted as in tibe besic fo¡n (equation 5). tt¡e aefta (A) in-
dicates tlæ first ùifference bet¡¡een t¡¡o successive years, for example,

A Ios x, = toe\.t - lodtt_r
Nu¡erical resuJ'ts of tbe preU'ninary tests are glven i¿ table v

and fo¡¡oeil the basis for conpanison, eva.luation a¡d *i^na1 seLectioùr. K

values indicate the catculated. leveLs of autocolTelation while the rilr co-

efficients (i = f...n; k = 2...n) ind.Ícate signj.ficar¡t correl¡,tions between

var:Laþ-les.

SeLectíon of tbe nod.el used $a,s þr a ¡nocess of eli-ui¡ation as

folLows:

8ït 
"uu 

thougbt uruæcessarJ¡ to include insigrrificant correlations,
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Squation 6 was rejected because autocorrelatÍon ras sf,rongly pos-

itive for each comnoiliþ, v:ith calculated K values less than the lorùer cniticat

values stipu3.ated at given levels of probabiJ.i\r. In adùition, the fo1lonirg

variable-co¡¡bi¡ations nere significantly cotrelated: beef lrice afìd. ùisposabJ.e

incone; price of beef ald- price of pork; disposable incone and. price of pork

(utre v).

The method of ?artial- First Differences (equation f) llas generaLlif

acceptable jn terns of autocorrelation. ft was however rejected because of

the prerralence of sign-ifÍcant intercorz'elation betû¡een tlre rrariables as deË-

ignated. j:r lable Y. l[itt] the nethod of conplete Rirst Differences (equation

B) autocoreeJ.ation rvas j"rr generâL nittrin acceptable limits, ulür respect to

the critical vaAues stÍpuLated.. hice of beef and disposabl.e i¡rcone ¡'ere

sier:-ificaat3y correLated. but on\r at t?re five per cent leveJ..

û: basis of the above fi-nðings equation I was ileem¡ed. the nost sat-

isfactorjr and. was consequentþ chosen as the fo¡m on drich tbe study was con-

ducted.. I¡l adùition to the empirical results (presenteil in Table V) inA:.cat-

ing the våLidity of total Rirst Differences, tlte ße*hod gives ad.equate con-

sÍderation to J¡ear''-to-yea¡ siðílarities a¡ô dlssi 'nì larities in novenents.

[he e].asticíties conputecl are therefore likely to be Fithin verry close proxi.rnity

of theÍr true r¡a-lues.

StatistÍca,L predictions rlere tuad.e on basis of the deùûsnd. ft¡nctions

ileríved, each fron a ðífferent set of Índepend.ent va¡*iab1es. &re fo11or5-ng

criteria ¡¡ere used. as grridin€ pninciples ín selectÍn€ t?re fmctíon on üflích to

predict:

a. Levels of statistical siøificaoce of the regresoíon coefficients.

b. levels of statistical *ignifÍcance of the muJ.tiple coefficíe¡rt of
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'rÆLE V

RESII¡8S OF IESIS OF .AÜTOCORRET/Á,STON ¿ND MI]ITICOüI.TNEARTry.
BAffi ON D¡.TA IOR BEEF ÂllD PORK, CA¡trÀDj,, r926-62a

, Equation Conuodity Àutoco¡relation Multicollineariþ

6 Seef I{. = O.B242b t\Z= .ï'fi* ; ,rr= .754*.
.*

"23 = ''56o
6 Pork K = 1.O79Ob ,t5 = .7|,4* ; ,r, = .756*;

,I2 = -.560*

? Seef K = 2.O853c ,t4 = .gT* ; rr, = .BOO#;

,0, = .67{
? Pork ß = L.e564c "Ð= .6zf i !78= .783*¡

rfr = -'lag*i ro6 = '725#;
'tÊ

t56 = - '6a2

8 Seef K = r.||Agc ,!2 = .603*

8 lork K = 2.2L62c ,23 = .603*

%oo"""r Codttrn:ted. Onitting the years J:940-46.

"d.enotes posÍtlve autoco¡rel¿tíon.

cd.enotes toLerable leve1 of autocorrel¿tion.

tF*
inùj.cates sign:ifica"nce at the one per cent ì.eve1.

ír¡ùicates sigrrificance at the five per cent LeveL.
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.c-
de term:inatíon (R-).

c. th.e number of independent va"rliabl-es j¡cl-uded.

d. the anount of ðeparture of estinated eonsunption (y) fros actr-¡af

consunptíon (y) shom graphiealþ (*ppendfx ¡).
fl:e basíc assumption ras that the rate and direction of c?range in

popul-êtion grolrth, ùislosabLe i-ncoee snd conno&itJ¡ priees príor to L962 ¡¡ouLd

contÍnue betrqeen 1962 and 1fl0. Ihis ínplicitly asslt&es tllat technolog:icaI

changes u:iLl continue to be greatest i-ïl so¡rè areas of production and tbat the

overaLL increase in s1lppry w:ir.r- be conmen$æate w:ith the consequentþ lowered

prices, ¿t least until l_970. thÍs j-uplies that there rciLl be no undue pt€s_

sure arisíng fron increased bid.di:rgup of resources for food tr!îoduction"

llte l{ethod. of }nalysis

¡ftr1tiple Regressíon ¡rraþsis based on rJ_east squaresr,g was enpLoyed..

tÌ1e vaLiði¿f,¡ of trris ¡net?rod rras been aoted. by Foote, for ex",nple, in Ì'is show-

Íng thåt t'he application of segression to tine series då.ta prodlrces reliable
esti¡ates of direct and cross elasticiþ coefficients.lO ftre si',,gl e equation

approach fiãs deeeed adequâte after exa:aining t?re ftndings and. conments of mãjor

contributors to de¡nand theory. I{orking d.iscovered., for irrstance, that the

si-url.taneous approach does not trnovide more reliabLe denand eLasticities i¡
l1

a uajorÍty of eases." .Additíonal support to the vaJ.idity of the sÍngle equa_

9The nethod used. to esti¡ûate the basic coefficients (uau and n¡ir) inord'er to obtain the best fit to tlre data. By mininrizing trr" s,i, or 
"q,r""á1îT1 5î" a r.i"ræar ond wrbi¿seð esti¡¡ate or 

-tne 
aepenaent va¡iabr.e is'usùrii¡

oþTal,ned.

10-..
sJ¡s.cture?, ffiii"i#; "h,ctùtrlre, .Agricut-t*ra1 l{arketing Serv-ice, Washing+on 0,C., drg:st iøe, ËgS.

1t

--ï.J. lrlorking, üprogress in the Study of Dena¡d for Farm fuoductsrr,

ffiffi*@, 
Snerican Faln Economics .association, vãi.-ñ, 

-¡*t
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tion nettrod. is d.enonstrated in loeints T"Iongrel Function analysis.l2 a dæân¿

relation over ti¡ne represents a continuum of eqlrilibriul befireen supply Ðd.

demand.. In static analysis tiæ de$á¡d curve is traced out if shifts in
suppJ-y are dornirant, a¡d demand characteristics nay be estinrated. ç:ith qlla.lltiw

d-ependent on price. îhe nethod. of si¡nrLta¡eous equations is nore applicabJ.e

uhere suppþ a¡d. dernând. are assuned dynanic ín nature.

Regression anaþsis is applicable ¡¡he¡e there is reason to suspect

rrcause and effecttr in a f\rnctÍonaI way betøeen or anong rrâTiabres. rn dens¡d

studiesr for iastance, it has been showa that the quantity of a good de¡aanded

is functional\r reLated to prices and i"ü.cones. fte apparent rcauserr va¡iables

(prices and. i-ncomes in tLis case) are designated i ndepend.ent variables .whil-e

the tteffectrr 
'a¡{abLe 

(q'antity denand.ed) fs the dependent vaciable. Ã,egres-

sion anaLysis atterapts to exani¡e close¡ess of relatíonships in a statistícal
sense bJr indlicating the proportions of variabiLity Í! the dependeht variabl-e

¡¡*ricl¡ are erylaiined or urerpLained. ty the j¡dependent varjabLes.

3y Ì,'ãy of ilIusfu:ating the regression tectrnique, assune that ave¡a€e

m:iJ.k consunption (r) is depend.ent upon the price per unit of nÍrc (x). rr this
sùlprifliêd. case, the rerationshíp nay be extrressed. in the foLLoüj,rg algpbxaie

eodel-:

r = r(x)

.A set of hypothetical observations, plotted gra¡hicaIly, forms a ecattergran

as in Figure vJa. &¡e relatio¡sl:ip rnay be iLlirstrated alten:atÍvel¡r by neens

of a regressÍon equåtion of the fo¡s:

I = a+bX+e

TL
JJau?ence R" Ic-ein, -An IntroductÍon to Econo¡aetnics, prentice EalJ-,ïnc., New Jerseyr 1962, pp.ana- ''___'-
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¡che¡e X and Y are nilk prices and average nilk consunption respectiveJ.y; nar is
a numeric constarit iadicatjag aveÌa€e consrutption of nilk at zer:o price; flbI Ís
the regressioa coefficient or slope of the liae showi.ng the rnarg:inal sh¡¡ge ir
nilk consunption per r*it chauge 1n price; *e synbotizes unexpLaif¡ed enror or
residuaL erising fron faulty obsen¡atioa ãlxd. nea,surenents altd the effect oa

consu¡Ðtion of va¡iables other then price.

?he appropriate regression line to thê d.ata uay be statistÍcally
esti.nated fron the scatter a¡d. is itrustrated by DF i¡ Fieure vrb, where the

equation is Y= a+bX+e. The true rel.ationship nay take the fo¡n I = s
+ pX + e represented by TG ia the figure. T¡ue e¡zo¡ (e) a¡¿ reÊidusl (e) are

sho!¡n at any poiat by their creparture fron their respective 
"egression 

r.i!.es.

fhat is, 
"r - 

f, = eí lrhe"e ï ís the observed. occurence, f ¡¡s ssf,iñated¡ and

e. = thè resi.dr¡aL (i = r to tr). This is ilrustrated at s in tr'igure vrb nhere is
the dístance fron s to the true regression line a¡¡d e is the dista¡.ce f"on s to
the estiaated regression. îhe para.neters ú, F, and e are estinated by the statis_
tics ar br a¡d. e. Tyue errox (e) caanot be obsewed. and. is gover.aed. by sone

quelifyirg assunptions,',

Sirrple regressÍon refers to a cause a¡d effect relationship ¡¡"ith one

5::dependent va¡iable. rihe¡e there are nore than oue iadependeut variables¡ as

in the preseot analysis, l4*ltiple regression is the appropríate opelational
technique. This iñplies that j:o øuJ.tipJ.e regression, changes in the ctependent

variable are asc¡íbed to the irrfluence of no¡e thsr one independent variabres

acting individually or in conce¡t.

The relationsbip ín tr'Ígure ï-rb d.epfcts a case where the regression

coefficient i.s consta¡t ¿t each poi.nt on the r-i¡e, -a. reJ.ationship so character-
j-sed is terrned li¡ea"r in d.escripti.on of tbre regressi.ou equation and. the appro_

priate regression li¡e fitted. Tn comparison to the ljnear relatíonship
_---iã-

-' S. Valava¡is, Ëconometrics, I,icGraw EilI Book Conpargr, Ïrc.¡ NewYorkr 1"959r pp. 9 - 17.



6t

ø
¡-
c'
=o
c
.o
o.
E5
attco()

=à
c,
o,

=

/x)=a+px lTrue)

\ -/:,

Y = o+bX
(estimoted)

o 15 t6 t7 l8 19 202t
Price of Milk (Cents per Quort)

Relotionship Between True ond Estimoted Regression Lines
Fitted to Scottergrom (Hypotheficol ).

Fis. E b.



64

there a¡e those r¡ir-ich assune curailÍrl"u" forrn".l4

Regression atÞ:.ysis ¡ras first applied to controll,ed. eq)eruents

because it was possÍbIe for obseyvaüons to be nad.e independentJ_y of one a:r_

other. 3y controlling extrrneous factors arrd eoncentratÌng oa uain infruences,

interdepend.ence a:nong va¡iables offered no serious obstacle to obtainfug

reLiabre resr¡.1sts. l]le net?¡od rras adopted in the social sicences ¡¡here rnost

prevaili ng factors ã¡ce not subject to controL. Consequently, the te¡ret of
conplete Índe1Þnd.ence arnorg raríables is never flr1$¡ ¡eaLized¡ ¡,rittrr the

result that bÍased. a¡d. unreali"abLe estinates are lÍJrely.

Early investigatof,s doubted the validity and. applícability of regres_

sion ana\rsis l¡r tl¡e socÍa1 sciences. la 1u.rtior.J.ar¡ they questioned the rear--

ís¡û underl&i¡g the assu:aption that observatione are fron a defi:rite ard w-
*riv"""".f5 ft ¡¡as observed ttpt no ïJ¡iverse $as ever observed, to be

so static sínce hunan cùeracteristic t:aits ¡¡ere constantþ und.ergoing ehanges.

ïn the absence of hur¡an intêTvention it nas observed that forecasts were based

on the assunption t?''t the pest rate and d.egree of chsn€e lroul-d conti¡¡'e in the

future ' l{ith the sociå.r- sciences so clr¿racterized by p.)rposefrrl intervention,
sucù. a contimruû r{as never certain ard projections were invariabJ.y faulty.

Ia general, iLissatisfaction uith regressfon a¡r1J¡gis rtras centred. nai11_

ly around.: choice of aplxorpriate regression, bias due to faulþ observations,

in:rate ¡robleeas ¡¡it'rr ti^ne series data¡ and conplicatioïrs due to si¡c.útaneous

USee for exajnpl-e, ALbert E. tr{audr. Elenrthird Edition, U"C"*n -Uiíf Book CorpanJ¡, ï;":rffi
15^-:iee Ío! exanple, G. U" Tul-e, "lf4y Do I,Ìe So¡aetines C_et Noasenseco¡reLatÍon bet¡reen ti-ne ser:ies?r .rorir¡ral or- tne noval stattstiear socieÇ.Vol-. 89, No. 1, 1926, pp. 1-64.
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'ftre problems associated- ¡rith time series data ha.ve alread-y been dis-

cussed in a:r earlier sec-bion. ;ls regard.s the other issues¡ ït nas obserr¡ed

thate in absence of d.efinite empirical errid.ence each of several variables coul-d.

be treated. as d.epend.ent and. that with eacin tyeaLnen't, d.ifferent regressíons 1rere

obtained-" Ttris possibilib nol¡ appears trÍvial- sÍnce in every experìment the

researcherts objectives and. a priori krorøJ-edge of causal forces nake it pos-

sible to id.entify and. isolate the most pertinent causaL r¡arÍable" Because

cause and. effect are not readily isol-ated- in the social sciences as tÌrey are in
the nore exact sciences where ad.equate control is possibl-ee justification raqst

be reached. either from experÍence or by theoretieal j¡.ference.

In controlJ.ed. experirnents ttre ra:rd.orrisation pri:rciple t¡h:leh neutral*

izes the effects of irncontrolLed influences i-s used. to redu-ce correlation be*

t¡'¡een effior and causal variables. Extraneou-s factors in the soeial sciences

are largely r¡ncontrollabLe and. tend. to pose problems for enpirÍca1 research"

Ïn arly anaþsis Ít is customary to includ.e only those regressors whose in-
fluencesu as judged by experience and. a priori io,rowledge s ffie believed. to be

¡aost d.oninant' flris is in effect the h'oxj-nity ftreorem'r,¡}:-ich is justified. on

grotrnds that (a) regressÍon attenpts to gíve only a theoretical explanabiono

in l¡hich casee nean-i:rgfi,r-1 sirnllicity is pemissable and. (¡) O.*t" are avaiLable

for onJ-y a limif,s¿ number of these extre¡.eous factors,l?

ilrrors in observed. data pronote d.istu^rbance in the anarysis since

Jnreerr, -qp, g5f" s þo 28"
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ind-ependent variables must then feÉl to explain all the variation in the

d-epend.ent -variable" The biasing effects of error shoul-d be corrected_ prior

to analysing the d-ata' Special formulae and. other ad.justing technio,ues have

been reco¡:mend.ed- to cou.:rteract d.eparh.rres fro¡n the optirum"l8 ltith the necês-

sarSi ad.justlents carried. out, it is shom that regression analysis lead.s to

unbiased. estj-nates of basic coefficients, for example: B ¿ ¡.19

Sj-:oultaneous relationships are necessary in d.enonstrating a system

of movi:rg equilibrir:no In ad.d.ition to conputationaL difficulties there are

probJ-enrs of id.entification j¡ ord.er to ensure urique estimates. Si¡rultaneous

rel"ationships are jusf,ified by the argr:ment that any poi-nt on a scatter com-

prising quantíties and. prices is in effect a point of equilibrir.¡m bet¡.reen

supply and. d.enand.' ContinuaL si-nuLta.¡reou-s shifts in denand. a^nd. supply are

responsibLe for the spread of the scatter a¡rd. serve as a guid.e in perfonui::g

and. interpreting the analysis.

l,fost of 'che uncertainty about and. criticiso of regression analysis

has nol¡ been clarífied. and. resolved., Tmportant fÍ:ed.ings and disclosures have

fostered. revital-ized. d-epend.ence on tj-ne series regressione in particular"20

Va1ÍdiW of the nethod. is ensured and is supported by trfoId- for examTl1e as fol-
lol¡s:

Tl:e tradÍtíone,L methods of regressíon are essentj-aIIy so¿nd a^nd
much of 'bhe confu.sion arourd. the controversial issues can be ye-

yø)vã

18Su" for example, E,'[,iold and. ]r" J*reens _qp. €i!., equation (2),

ì*̂'J. Joh¡stonr_Tça4qqetr¿cJgtbqdÞe I'feGrau-Hill Boolc conpa.nyo rllco e
iTer,r Torlc, 1963, pp. I0B-109"

Ezeki.e1 and Ií. å" i'ox, .gE" gf[., p* JZB"



noved. by brínging out more explicitly the basic log:icaI prj:rciples
behind. the regression u.ethoils. I+ d.eûand a$â}¡¡sis, at least, ít
can stilL be safel¡' reconraended.'-

2t- --_- -_-¡1. HoLd a.i1d ]J. Jureen, 9¡. cit.¡ pþ. 29 a¡d 59.



CfrAPlg,R V

jITIERPRETÀmON .[l'TD_ EVåI¡I]LTIoN 0F STATISTICj.L RESTIL,IS

lhis chapter provld.es ar¡d. evalua.tes natioÐ"aL d.enef,rd flrnctÍons

derived by t?re metJ:od of Least sqìla?es, utilizing first üifferenccs jn the

Cobb-Douglas forsa of equation. fupirical- resrr.lts are presented. for red.

neats¡ poulfrjr ard eggs, dqi 1y ¡rroducts, fats and oiLs, bevèrâ,ges¡ starch.es¡

cereaLs a,nd. vegetables, for the penod 1j2642. Íh.e years L94G46 were

onitted because of abno:naL lrice conttitions resulting fron the influences

of World tder II. In tbose j.nstances where price and,/or consunption data

were laclci:l'g for aLL or a pert of the pre-war perio{., tåe analJ¡ses were

bâ,sed on the post-ûar period aLone. .Also, there ¡¡ere instances in úrich

data for the post-rar period werc reporteit ¿s of 194.9 oDwards, as e:enpLi-

fied. in the case of sooe vegetabJ.es. Ure period analyeed. in euch cases

rÌas froe 1949 *o 2962. A, change-irtaste variable nas included, in the

elìaLysis of t?rose comottities for whÍch d.ata were avêí1abLe f¡on 1926-60.

Red Meats

ïnclualed. in this ca.tegoìly are beef and. veaL, pork and l_anb. Ðif-
ferent anå.Iyses '!ùere perforsed ¡riür a vier¡ to deterroining ürc direct and in-
di¡ect eeononÍc relationships befiùeen red neats a¡d other im]:ortant food

groups, Bre results of these analyses are g.j.ven in equations 6.I;.6.2, 6.3,

and 6.4, of lable VI. Starrda^rd errors of the inùiuid'al regression coeffi-
cients are g:iven in parenthesj"s.

Iquation 6.1- shows that the near. regreõsíon coefficÍent (elasticÍty)

for the weigþtecl price of red. neats (q) is -.+e. lhis indicates tbat Ì{ith
a one per cent increase in the weighted pnice of red. neats, ceteris paribus,
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per capíta consunption of red neats decaeases by about .5 per cent. flre
positive i-nco¡re elasticity ot .35 indicates that consunption of red. neats

increages as ðisposable i¡co¡o.e increaseq a¡d provjdes eopirical evid.ence

that red meats nay be cl¿ssifled as nornal good.s.

&.ere are ind.icatio!¡s that re<i ¡aeäts ald. poultry neat a¡e con-.

plenentar¡r. tris observation is borne out by the cross cLasticities of

-.150 a¡,r -'641 in equations 6.L arÌd 6.2. [tle coefficient -.].50 inùicates

that if the weigþted prdce of poultry meat ircreases one pcr cent, per

capita consunption of red. meats may be expected. to d.ecrease by about .15 per

cent, âssuej^ng other varÍåbles constant. 0¡r the other hanrl¡ e simlJ.ar pro-

portionate increase ía the weÍgþted price of red. neats r¡ay decreasé con-

sr::nption of pouJ"tq¡ neat by as much as .6 per cent. Ibese negative cross

xelationships between red. nea,ts and poultry &eats i,udícate that the weþhted.

prices of both groups of meats nove in ü¡e sane d.irection.

The regression coefficient -l-.063 ín equation 6.2, suggests that

consua.er d.enand for poulùry meat is elastic. As retail prices change one

pèr cent, consunption cÌÞnges nore tban proportì_onate1y. Ilrrt?re::nore, the

b, coefficient sho$s that j"ncone elasticity of pouJ-trxr meat consrmption is
elastic sf$ce changes i:e consunption of pouJ.trXr neat in response to incone

char€es a?e nore tÏra' proportionate to the charges in i¡rcones. me multipr-e

coefficients of d.etqmination (.580 a¡d .5?9r ¡¿:[th sta¡dard errors of .oo9

a',d .026 respecniveþ) ¡re¡e botå significant at the five per cent Ievel.
These suggest that the i::d.epend.ent variables consi¿eïed. accounted for on].]r

about 58 per cent of the r¡ariability iu ?cd rûeat and poultr5r neat con.'ra.ption,

I!:e obsernation of conplenentarÍþ nay be eontra&ictory to the tra_

ditional belief tbet reô ueats and poulbry neats are substitute comodities.



7J'

Ho$ever, the very partiaL natt¡re of the a:ralyses, occasioned. by the i:lclusion

of a resbricted nr.nber of i:rdependent variables, ¡ral<es it irnlossible to

categorically reject the possibilit¡r of substitution between tåese tøo groups.

Equation 6.J shor,rs that if the weighted ¡rice of poultry ¡reat is
onitted and those of cereaLs and vegetables incluðed., the prolortion of ex-

plained ræriation in coßumption of red neats d,ecreases ftoE .5Bo to .5rr.
Th-Ls re¿uction in R2 inðicates üut the weighted. prÍce of pourtry meat (eclua-

tion 6.1) has a greater infruence on red. neat consumption tha¡ tJre ueighted.

prices of cereal"s ard vegetabLes, i¡.t"oduced ÈimultanêousLy (equation 6.1).

fhe amorurt of scatter about flre regression line is increased. as indicated. by

a sLightly higþer standard e]"ror of .010¡ conpared with the lEevious .0O9.

Equation 6.3 a1.so shol¡s tlrat ¡¡hiLe demand el-asticiþ d.ecreases od¡r

slightly Ín uagnitude ar,å leveL of signi.ficance (fron .qe +o .43) the d.ecrease

ia j¡rco¡re elasticiþ is moye trnonounced (fron .r5 to .L2). JJthou¿þ not

statisticaLly sigrrificast everr at nodera.te J.evels, the incone elastÍcítl¡ of

-L25 aaain i:rdicates a tend.ency for red. neat consumption to increase r¡itfi
increases Ín disposabLe incones.

lhe¡e ¿re jndications of econorsÍc independ.ence betueen cereaLs â,nd

red neats and. bet*een vegetables and. red neats, as demonstrated. þ üre small

but positive cross elasticities of .L2L ard. .O!0 respectÍveþ. The Ínsig-
nificarce of the coefficients ¡,¡ith coo¡nratively higb stardård errors serre

to ¡¡ask ihe possibility of a cr.ear a¡¡d d.efi-n-ite relationship beù¡een these

comodities. 0n the basis of üÌe statistícar. evidence obtained.¡ tb.erefore,

the econonic rel.ationships betwes:. cereals and red. neats and. betr¡een

vegetables and red ¡reats re¡raj:r ind.eter¡rinate.

Equation 6.4 shoss the results obtained rqhen other índependent vari-
ables ¡¡ere i:rtrodueed i¡to the â¡4rysis. ftre proportíon of variability in
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red. rûeat consunption expl"ained by these va.r:iables is not onLy sþn_ifÍcant

but substa¡tially increased. the roultiple coefficient of dete:sj.ïjation

(.846) :.n¿tcates Urat onJ.y about Ì5 per cent of the variability in red neat

coüsu@ption re¡qained unextrùained. Itre sta¡d.ard e?ror of esùi¡nate (.OOa) is
el-id.ence that ¡aost of the observations falL along the line of ¡egression and-

Ìrence, 1nùicates â rrgood fittt of the data.

'l¡lith the usuåL ceterís paribus assuaptÍon, firrt?rer observetions

nåy be sa¿e fron equatíon 6.4. These näy be eumerated as folIotùs a

1. lhe relationsh:ip of conplenentarít¡r between red meats a¡rd

pouLtrf,¡ meat as i¡¡ticated previously Ín equations 6.1 and. 6.2 nay not be

stated. rrith any deg"ee of certain\r, in vie¡¡ of the mall and insígn:ificant

b, coefficient l¡:ith its sta¡¡dard e¡ror of .1T8. laclr of signÍficance could

be a genrine reflectÍon of the Lack of a true econoa:ic relatLonship. ],t, nay

also be ðue to the Iìni ted. number of observations and to a reduction in the
'degrees of freed-on caused by tre int¡oduc*ion of additi.onal i ¡rt erend.ent vari-
ables. l{het'}:er *liere be substitutÍon or conplmentaritJ¡ between red. reats

anð poui-try neat, the impJ-ication in each ar.ternative is thåt a given one per

cent change in the price of pourtry meat nay have a practÍca1ry imperceptible

effect upon tJre quantity of red neats bougþt.

2. Secause of statistical j-nsígnificance and. staÌdard errors

greater ia nagn:itude than the regressÍon coefficients themselves¡ no definÍte
statenent üay be üad.e regarùiJlg th.e econonic reLatÍonship befiqeen red meats

a¡d vegetables ard bett{een red neats and potatoes, on basís of the statístical
resuLts obtairæd. Ihe rerationsrrip as indicated i.vr the equation nieùt be

positi'r¡e or nega.tive, thereby j:edicatjng ind epend ence "

J. substitutabiliþ has been signifícantly demonsf,rated i¡r. th.e case

of red ¡ceats ín relation to cereals, although th:Ls cross relationshil is i¡l_
ùicated only at a ütôdÆ#te level of sígnj.ficance.



4. flre nean regression coefficient of the weighted price of red

aeats is slightly in ercese of .4j a¡rd colrpares favourably with those pre_

sented j-n equations 6.1 ai:rd 6.j.

5. lncone elasticity of red meats ís positive and approx5tat es .35.

6. &tere are indicatio¡s of slight conplenentarit¡r between dairy
products a"rd. red meats and bet¡reen bevera€es s¡d red. neats¡ as d.eeonstrated

by the nod.erately sigbificant crosg eLasticÍtíee of -.418 and _.09j Tespec_

tiveþ. l[Ít]i a one per cent increasc ia t]rc ueigþted lrice of d,airî¡ products,

t*re anormt of red meats prrrchased. or consumed decreases by about .{ per cent.

a si¡riIa'pcice chaage in beverages luùy cause red neat consueptioa to cÌ:ange

by onþ .1 per ccnt.

Ecor¡onic theor'¡r states that as the rumber of independ.ent vaniables

in an arrelJ¡sis ís íncreased., the resurting coefficierts becone nore real.istic,
si¡rce reaL narket price sÍtuatíons are nore closely approyi rîâ teal. fu this
l-igþtr the el.asticitfes presented in èquatior 6.4 wl be regarded. as d.moa_

strqtive of the narket being investÍgated., on basis of evailable data.

TnFortant econoüíc relationsLips bet¡reen jnd.ividuaL foods maJr be

concealed. if a¡¡lysis is cotfined nerely to food. groups. rable rjïr presents

results for i¡diulðuar neats¡ n'ith a v:Lew to elucidating thc inte¡-¡eLation-
shÍps between thero.

Indinidual Meats

Seefs

Ðenand elastÍctty fof, beef is slightþ in excess of _.5 as g:iven

Ín eq'ation ?.1- this is an esti¡ate of relatír¡e iner"asticÍt5r and indicates

that a one per cent increase in beef price nay d.ecrease beef consunpti"on þ
about .5 per cent. The effect of incone cl*nses on beef consurption has not
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been significa¡tly demonstrated. by the b, coefficient (.1S€). Ihe cross

relationsi::ips expressed. w t'?re b, and b, coefficients of the eqr.ratíoa suggest

tbat beef is substitutable $ith pork but i$ coüpleoentårrr ¡rith la¡nb. .a, d.e-

finíte econoncic reJ-ationship betrÍeen beef and chiclcen ¡o,e¿t has not been estaþ-

lishcd due to the i:rsigzrificant bo coefficient ¡rith its conparatively high

standard e:ror (.651). Rel.ative dependabii.ity of the coefficients is sug+

gested by tåe high proportion (over B! per cent) of variabiJ.iþ i:: beef con_

stuption erpJ.aíned þ the iad.cperd.ent variables considcrod.

.@:
tl1e nean pr:ice el.asticit¡r for pork (-.OeZ) in equation 7.2 LÐ_

dÍcates tJrat pork co:rsumption aay be norc se¡sitive to price chariges tJ:an is
beef consunptíon. A one per cent cl¡ang! in pork price nay significantly de_

crease Íts consunption by as urch as .6 per cent. Tn spite of greater re_

sponsiveness to price changes t,}le neen elasticifu coefficient for pork is
l"ess tba¡ ur:-ity. the positive signs ¡receding the cross er.¿sticities bet¡reen

pork and beef¡ pork and chierren neat a¡tl betr¿een pork and- lanb indicate slight
degrees of substitutabiJ-it¡r between pork and. each of the other ¿eats. rn a
statistícaL sense, however, these relationships âJe not significant ârd, are

therefore inconcS-usive, on basis of the enpirical evidence obtaj¡ed. ?ork

consunption decreases signi-ficantþ as disposabLe incones j-ncrease. n1lis

tendency, the major characteristic of inferior goods, is in&icated by t?re

neptive incone elasticiþ of 1.429 (equation ?.2).

lhe variables a¡3alJ,sed left a considerable proportionr about 4g

per cent, of the va^niability in pork consulrption unexplaj¡ed. fhe cou-

pratively h:igh standard error of .035 indicates variation ia excess of
aeceptable rnagniti:des, about the regressioa line fitted.
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Consutcer d.en¿nd. for l"anb is h:igþJ.y elastic, rrith a nearr eJ-asf,Ìciþ

coefficient of -1.?84 (equation ?.5). [re size of t]¡is coefficient illustrates

a tendency for lanb conflrnption to change nore th¿a proportionateLy to a given

chan6e i"n price. I/anb appears to be substitutablc rr:ith chicken neat. tre
reJ-ationships betr¡een lamb a¡d. beef and between La¡nb and pork appear to be

very sligþt atÌd fiay not be clearly identified. fron the enpirical" ¡esuJ"ts. As

is tJ.e case ll'i-th pork¡ lamb coasunption appears to ilccreasc n-ith increases i.n

d.isposable Íacone. îhe d.egree of eensitivjtJ¡ to i-ricone cha¡ges is not síg-

nifícar't even at nod.erate leveLs but is contrmratÌ.veiy maLler üran th¿t for
pork. frre nultíple coeffícient of d.ete¡øínation and. the standarri elTor of

estinate i:rdicat'e that nore +b*;r- 75fu of the variability in lanb consunption

is expLa:ined by ttre real price of la.nb, Tear disposable incone and. rea,1 prices

of beef, pork and. chiclcen nest.

Chicken lt¡leat:

Statistícal resuLts for ctricken ncat, evaluated- in relation to in-
dividuaL red neats, are Eçiven in equatlon ?.4. Chicken neat is highliJ¡ anå

sigrLificantl"y elastíc¡ rcith respect to changes in disposabLe inco¡re a¡d. its
or'm pnice. In t*re presence of other neats, incone eJasticit¡i in excess of
unity ard a¡r inve¡se price quaatit¡r xe1ationstjjip nay be expected. ltre posi_

tÍvè Þñd significant incou.e elasticity i-ndicates ürat chicken ncat uay not be

regarded as an i¡ferior gÞod.. chiclren eeat is cørpl.enentar¡r ¡cith beef end

pork. TLis observation s?¡orqs that ¡*riLe beef and pork night be substitutable

¡rit*¡ chicken neat as j:¡ùicated j:r equations ?.1 arrd 7.2, +]ae relationship is
not necessaefþ tnre of ciricken neat in res¡rct to beef a.nd pork" rhere Ís
a conpletely reversibre ret ationshíp of substit¡rtion between cl¡icken neat

lo
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and 1aeb, at slightly val1¡ifìg na¿nitudes,

IncLusion of sone additional variables in the ar:al-ysis of d.ena¡d

for cbicl<en Eeat rêsuLted ill å better fit to the d¿ta as nay be ascertålined

(Ì:: equation 7.5) fron the large i¡crease in the coefficient of dete:rai¡ation

a¡rd. a reduction in the sta¡dard. elror of estinate. Iena¡d for chicken neat

appeåfs to be sigrrificaotly inelastic instead of significantþ elastic. fn-
cone eÌasticii¡r remaíirs sígnificant a¡d i.n excess of unity. The relation-
ship bet'reen chÍcken meat and red. neat and between chicken neat a.r¡d. potatoes

has not been ¡rad.e clear by the cross coefficients obtained. conpleuentarity-

is sign-ificantl-y shol* betr¡een chÍcken neat a:rd uheat fLouv and, to a Lesser

extent, betueen cÌ¡icken neat and vegetabl_es.

ln æneraI, the cross elasticities in Table IIII indieate ttiat the

üa€Litud.e of substÍtution or conpLeunentarity between eon¡mdities nay not be

stated uith a¡Ja d.egree of d.efi¡iteness in a n:nber of cases. rt nay be seen

t}:at even r¡here reLationsl¡-ips are si€nÍficantly denonstrated, the reLation-

ships nay not be fu1ly reciprocated. For e:.anpl.e, þ comparirg the estinates

.558 and .1?? for beef a¡d pork in eguations ?.1 and 7.2r beef tends to be a

better srrbsüitute for pork than pork is for beef. ctricken ¡neat Ís cmple-

uentar¡r ¡qit'h beef r*rire the relatioaship fron tlre opposite direction (be-

tween beef a¡rd chi cken neat) ua¡r not be clearþ id.ontífied. conplenentarlty

is nore clearþ marked betv¡een beef and lseb thâtr bet¡qeen La¡rb ar¡d beef.

Íhere has been ¡.o statistical evid.ence of a defi-r¡ite rerationship betfieen

lanb a¡d pork¡ as inùicated by üre coefficients in equations ,1.2 anÅ.7.7.

Es.ps

In tbe discussion $hich follows, coffü¡ner dema¡d. for eggs is eval_

uated in relation to cJ.oseþ rej.ated. foods j¡l breakfast and pastry uses.
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Ðata ava:i-labilit¡¡ for the entire period nade it possible t6 sçar¡i ne l]1s

trend in con$¡rer preference for eggs. The enpirical resuJ-ts, iJ-lustrati-ng

consumer deüå:ld foy eggs, :rre presented in TabLe V'III.

Eguation B.L is based on a five-variabLe reLationship. rytese vari_

ables are: real. price of eggs Q), aÍsposalle Íncone (Xr), reat price of

ucon Ç), cons.rmer preference (xo)l una per capita egg consr:npti.on as tJrc

d epend.ent var:iable (fr) .

the h:ighLy sÍgrlficant and. i:rverse relationship of -.jt betr¡een

egg cons-rnption arid. tT¡e reta-iI price of aggs is indicatíve of al3 inelastíc

denarìd. for eggs. rylat is, l¡-ith a o¡re per cent clran€e fu tihe price of aggsr

the quantity d.enand.ed. changes Less tÏ¡an pr.oportionately, tÌÌat is, by about

.5 per cent. -A¡ incoüe elasticit¡r of .5? iqficates ütat egp are no::rna].

goods ard naJ¡ shor4r sÍgr:ificant ch.on€es in the anor¡nt consu[cd, in response

to incone chan€eÊ. Ere reLationship betlreen bacon a¡d. eggs has not been

cJ.earþ supported on basis of üre empirical er¡:idence pro!:id.ed by the co_

effícÍent. rt is fndÍcated. by the bu coefficient that consr.¡me¡ preference

for êggs, altho-ugþ re).ativeþ stable, has been increasing sligbtþ.
Cross selationßÌrips betueen egg consuupàion a¡d. nost of the in-

dependent varlabl"es coincidêd ¡cith the postr:lated effccts of the variabLes.

ï'or example, obse:¡¡atiou of ¡narket behaviour g.ives sullof,t to this inverse

price relationship. As incones ir.crease con$,¡¡neÏs ar,ê enabled to utilize
eggs ín roore varied fo:srs. rncrcesed trurchasing por,{er ea¡¡ sti¡¡ulate greater

egg conswrption, and perhaps inprove the nutritio¡a1 value of foodÉ con$eed.

ÂLthough l-ess tba¡r !O per cent of tJ:e variation in egg consr;nption

bpresseð as % in labJ-e TfIï¡ for convenÍence.
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ïas accounted. for¡ the eoefficient of d.ete:rnination (,406) ll"Íth a standard

e¡ror of .015 r¡as sig'n:ificant at the five percent leveI.

Equation 8.2 shows the results lrhen daÍry products (XO= Ure weighted

price of nilk and butier) ase introduced as a cornposite reLated co$rood.ity.

lhese resul"ts ere cLose to tJrose obtai¡ed in equation 8.1. ¡erand. ar¡d i::cone

eLasticities of -.æ and .jB respective\r a¡e inelastic a¡d. are fì¡rther er¿i_

dence that a one pe" cent i:rcrease in the price of eggs nay reduce egg con-

surÂption by about .J per cent, while a siniLar increase in ùisposable lncone

na¡r resrlt in increaÉed. egg consurption of the nagrri tude of about .58 peï

cent. Si¡ilarlyr the trend. iû preference for eggs, the R2 a¡d. S values a.re

c@parable to those in equation 8.i.. lfith a cross el"asticity of -.002 and a

standaÍd error of .L43¿ rþ definite relationship oay be establir:hed between

dairy ¡noducts arìd. eggs.

Ï¡: the fíneL analysis presented. ín equation 8.J, beverages (coffee

and tea)¡ bread. and potatoes axe i"nt?oduced as variables ffhicb roað¡ have jm-

portant inffuences on egg corsunption. [hese additionsl variables are d.es-

ignated 4r T< and X,' in the table. nena¡d and incolc.e elasticities of -.5020t
a¡d "rB agaln inclicate the j-neLasticity of egg consrnption Í:c response to

price aad incme changes. The irnrerse pnice quaatity relationship and pos_

itive incone elastÍcit5r arc aLso cvidènt. Econo¡ric relationships between

eggs, bacon, da:iry products, bevere€es, bread arrd. potatoes have rrot beei: nade

concLusive even at noderate levels of sign:ificårice.

B¡r i:rtroducing these additÍonal variables, üæ coefficient of

dete:ni:ration avrd. the sta¡dard. erro¡ of estirâte were increased. in !¡agrÈtude.

Nonsign:ificance of the coefficient of dète]mination as weLL as of uarÐ¡ of the

eJ-asticity coefficients na¡r be erpected, by rrirtue of the linitations imposed
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by loss of d.egrees of f?eed.on, caused by tÌle jJcrease i-n the nunber of in-
d-epend.ent variables.

Ðairv P¡oducts, Fats and 0í1s

Dairv P¡oducts

In ad.d:ition ts .âna l ¡¡giag dcüând for daÍry products as a conposite

com0oditJrr anaþses ¡rere conilucted fæ the Ínttíviduål coraponents as rqerL. rn

one i¡sta¡ce the conpositc conprises $hoLe Eilk, c¡ean and. butter. fhis nad.e

it possible to evaLuate consunêr preference sfnce príce and consuroptíon data

¡¡ere availabl"e for the entirc period. rn a¡other instar.ce, tåe a¡alysis was

based o¡r whore eilkr cream, butter a¡d cheese consvmption lg4%2, si.nce p¡ice

data for cheese were not reported. for the preced.ing period. lhe analysis for
butter ras sìmilarIy restricted because of tìmj tations imposed by the unavaiL-

åbiLíty of price data for lraxga?iner a connoditJ¡ closeþ related (:n use) to

butter. Enpirical resuLts for de-iry and its ind.irridual conponents are presented

in Table IX(a).

It was hypothesized tl¡¿t the csnmod.ities uost closeþ reLated to

dairy products are: cereal produc*s, red neats, bread and beverages (coffee

and tea). &re prices of th.ese, in ad.dition to disposable incoqes and. the

wei€hted. pnice of d'Íry products, were expected. to expl-ail most of tÏ:'e vari_

abilíty i:r the consuroption of dairy produets.

substitu-tabilit¡r and conplenentarier betpeen dai:y products and. other

fooðs na¡r be associated rrith prrchasing pattern as r,relr. as r^¡:ii;rr actr.¡¡r. con-

sr.rnption. r'or Í.nstance, ¡fhole niLk, crean aïrd. butter nay be conplementarxr

u-ith cereal products in brearcfast arid pasf,ry uses. oïÌ the oürer rrand ¡ con-

euners ruigbt assess the eeononic feasibility of buying nore dari"J¡ products

i:rstead of neats, a¡d. více versa, in light of narkct sitr¡ations.



I 
-;

'1
:

T
âB

I,E
 IT

 (a
)

pB
rc

E
, 

rN
co

¡m
 A

N
D

 c
R

0s
5 

E
LA

S
T

T
C

T
T

T
E

S
a 

F
c[

r 
Ð

A
rr

Y
 P

aO
D

U
C

T
S

, 
C

A
N

A
D

Å
 1

92
6-

62
 i 

]:9
49

-6
2

a¡
o.

i
r{

 
,-

{s
r 

¡.
1 

-S
 

"g
ã

t 
€ 

ã.
5 

ã 
.u

d 
;B

C
)

- 
th

 
3 

Ê
8 

# 
, 

#b
 

'ð
 

' 
o 

o 
o 

o,
co

n-
 ;

*,
 

å,
 

;ã
 

.t 
.H

 
;ã

 
.:;

 
.g

 
.å

Ê
 

.i 
.i 

.5
 Ê

sr
an

r 
ga

t 
É

, 
õõ

 
õd

 
e 

õñ
 

Ê
ã 

È
¡,

 
À

i 
Ê

qì
 

Ë
 

e^
 f

l
ã,

sã
 ;6

 
ãs

 6
s¡

 
-ç

 
ãs

 
-;

 
;3

 
;8

, 
;fi

 
"1

 p
- 

H
fi

ìi.
i 

õ 
dó

 
.ã

; 
.ã

.ã
 ã

 
!tí

 ä
 

'ã
.ã

 
.d

e 
rd

.Þ
 

qt
È

 
.d

o 
<

a 
tú

) 
'Ú

 0)

g,
ge

 Ê
,5

 g
Ë

 g
Ê

g 
"g

'¡ 
Ë

e 
.g

si
 Æ

É
l '

E
g 

es
 

et
r 

6å
t\\

xL
x5

x6
'1

 
xs

xe
\.o

\r
\z

E
qt

ra
- 

C
ou

no
dl

ty
tio

n

-.
{.

,4
+

+
(.

¿
o¡

)
9a

.3

9a
.5

 G
he

es
e

-.
ot

+
1 

.0
65

 -.
19

5
(.

2n
) 

(.
r¿

r)
 (.

o7
1)

-.
oL

z 
.3

c,
6

(.
18

e)
 (

.u
4)

,r
39

(',
]5

6) ¡
.8

óo
'

(.
42

8) L!

'?
o8

''
(.

60
7)

4
-.

o?
9"

 .
35

7"
 .O

L5
(.

o7
2)

 (
.2

9o
) 

(.
oi

nz
)

-.
t3

to
# 

-.
3o

o#
 .0

20
(.

12
e)

 (
.z

or
) 

(.
o9

7)

-.
93

t+
"

( 
's

r¿
) .tr

r.
nf

í.3
22

)

9å
.1

9a
.2

9a
.h

(Y
r)

(Y
z)

(r
r)

(r
å)

(v
¡)

.9
8'

l

.9
81

+

.9
89

.9
9t

D
ai

ry
C

on
np

os
ite

D
aí

ry
C

on
po

 s
it 

e

W
ho

le
 m

ilk
&

 c
re

am

B
ut

te
r

.3
3t

+
 .o

r3

.5
27

It
.J

03
n lt

.t+
r{

.n
6

.9
b|

l
-.

v*
" 

.o
s9

 
-.

o9
r

(.
r7

2)
 (

.u
3)

 
(.

10
7)

-.
'lr

2'
'

(.
81

1)

tT
h"

 fo
l1

o*
in

g 
le

ve
ls

 o
f 

si
gn

íff
ca

nc
e 

w
e¡

e 
us

ed
l *

+
t=

lp
er

ee
nt

; 
,,f

,=
S

pe
rc

en
ti 

+
 =

 l-
O

 p
er

 c
en

ti 
# 

=
 2

O
 p

er
 c

m
t; 

+
+

 =
 4

0 
pe

r 
ce

nt
.



e5

!:e b, a::d b, coefficients in equatÍon 9a.1. indicate that changes

5:: coræunption of dâily prodlrcts (whole niJ.k, crean a¡d butter) are not sig-

n:tfica:rtþ related to changes in disposabLe i¡cone or its own weÍghted. price.

ïn absence of staf,istical sign:ificaace and uith stayldarlt errors of .2J-7 arñ,

.L4Lr p¡rice and j.ncorae elastÍcities for this c@posite na¡r be erpected. to

faJ-l befi¡een - .1?O and ,264 and between -.0?6 and .2O6, respectiveþ. tre
relativeJ.y l-ow estieates of price and incone clasticitics obtained. i¡ldicate

that co:rsrmers night be consunj:rg tbese coruoditics in ap¡u,oxinatel.J¡ tåe

sânþ rate at ¡¡ÌJch they are rlcsired.¡ a¡d. so, the effects of prlce and incouce

chan€es are not na¡ked.

Complenentarity between daiq¡ and cereal products is inúicated. by

the negative and sisrificant b, coefficient (-.rgl). tris resul-t il-lusfiaates

the tend.ency for consuncrs to curtail ¡nrrchases o consunption of wÏiole niJ.k¡

crean and butter þ about .2 per cent, in response to a one per cent change

Írr ttie reígþted price of cereals. t¡ere has ïeen a positive chamge in co¡r-

sueer preference for ûhoLe üÍLk, crean ând butter, as a conposite.

fræ d,emånd fìlrlction i¡nllicit i-n equation 9a.2 relates to the a6gre_

gate of rrrhoJ.e ui-rk, cream, butter and. cheese. fn ad.ðition to theír weighted.

price ,,id &isposabLe i¡conesr pcÍ-ces of red. ueats, bread a¡rd. bevez.ages were

considered causal. v¿rÍabLes in the consunption of dãiry prottucts. rhe co-

efficient -.0L2 shoss a negat¿ve ïut insign:ificant price qu^a¿tity relation-
ship for ðiary products. rncone elasticity is positive and il adclition,

statistÍcalþ slgnificant. [he income erasticity coefficient (.]06) :natcates

t*lat i¡rc¡eases in ¿isposable i::cones nay be expectett to pronote increased

consnnptioa of daiJry protlucts to a nagnih:de of about .j of a g:iven eelative

íncoue change. Red neats and dairy p::oducts appear to be coopr.ementar-¡r, as
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shonn by the significant o''d negatiw cross cocfficient .079 in cquatÍon

9a.2, fr:.e appearance of eonpl-enentarity between these comodity g"oups nay

be cxpected. since a change !-n the price of onc is likeLy to bc refLected in

t*re pnice of t*te of,her, in a siuiLar d.irection. fubõtítutabílity between

bread and dairy lroducts, as sho$n Vy t}¡e .357 coefflcient nay best be

explåined in terns of choice dusilìg puscÌ¡ase. If the parice of bread. in-
c¡casesr consr:ners night be ird.uced to prrchase aore of d.airly producis rrith

a view to Íncrease ho¡oe balci ng. The cross eJ.asticÍþ of .015 between dairy

products and beverages (coffee and tea), al.thorgh positive, is not signri-

ficant and i¡ this rega.rð¡ nay not be used to specify al econonic rela-

tionsldp.

öonsume? d.eøand for whol_e ¡nilk and cream¡ butter a¡d cheese, taken

¿n¿iviù¡alIy, na¡r be described as inelastic, since the nagnltude of the

eLasticity coefficieni Ís sigr:.ificant ín each case and. inùicates less than

a proportionate qua:etity response to a ê'iven price ehenge. Oith a price

elasticiw of -.7!2 denand for cheese appears to bc the Least iræLastic. 01r.

the other hand., lu.tter tends to be the ¡nost inelastic¡ with a coefficient

of -.152. ttrhen cont¡asted rith cheese and butter, d.ena¡d. for whole nilk and.

creaa ís intemediar¡r.

ïnco¡re elasticitJ¡ ís positivè for br¡tte¡ and crreese. rncone changes

do not seen to significaatþ affect cons'nption of r,¡bo1e ¡riLk. These re-
laùiorships nay be d eternined frolr the b, coefficients in equations 9a.5,

9a.4 and 9a.5. wle i-npricatÍon is that consunption of butter a¡d c?reese i:r-
creascs as dÍsposable incomes i¡crease. of the three comoùities citeci above¡

butter nay be expected to exi:"ibit the r.argest incoüé-quartity response. I[ext,

in ord.er¡ are cheese a¡d rhole nilk.



e5

Red. meats a¡.d bread are conpleoentary uith r¡hoLe nilk and. crea¡¿

(equation 9a.5). lhere is no real evitlence of the true rel"ationship betseen

beverages ¡¡d ¡¡hole nilk.

Equation 9a.4 shows that the traùitional betief of substitutÍon be-

t¡,¡een butter and marganine has not been supported. by thè €npiricaL evid.ence

at hånd ' 0n the other hald¡ bread Ís conplenentazSr cith buttcr, as shot¡n by

t,}re noga,tive and. significant cross eLasticfty ot .g34. ftre b, coefficient

ín equation 9a.5 indicates that Ì¡'ith a g:iven i-ncrease in the pr-ice of bread.,

consuEers increase their consunption of cheese nore t?ra¡ proportionately.

substitufion between bread and cheese nay be ûo?e near'i ngfulry explai',ed" in
te:ms of purctr.asing behar¡:ior:r rather th¿n actual. consumption.

ltrith the excepti.on of tbe relatfonship presented. Ln equation 9a.2

Less tlpn J0 per cent of the variabiLity in consunption of daity proriucts

r,ras expla^ined, in spite of reLatively Low standard errors. rhís ûight be due

to ¡reakresses of, the eod.el itsclf, to oeÍssion of the nore pertinent vari-
ables or to possible inaccuracies in tåe rl,ata.

Iats and tils:

E¡e Ítems selected i¡ tlds group are Bãrga".ine, 1a3d and shorterLirg.

Ðnpirical results for the se a.re pu'escnted. ín cq'ations 9b.6, 96.7 arld 9b.S.

IEa¡earine:

llith a one per: rcent increase in disposable Íncone, consunption of
na^rgarine d.ecreases þ uore than one per cent. this observation is implied.

in tbe nega,tive b, coefficient, 5:r excess of rmifu. I'urth.ermore¡ rûarêa"ine

exhiblts a positive ¡,rice guantÍt¡r relationship, the nagrl-Ìtude of which is
indicative of a highly .'.i.aera¡tic denanrd for the conmo&ity. These cha¡ac-

teristics of price ârxd incone eLastÍcities serve to confirî the traclitionaf.
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belief -r,hat nargarine is an inferior good. There is erridence of substitution

betÌreen narga.rine a,rÌd buttet, as s?ronm þ the positive cross coeffici en* .26A.

ì'äth na^r€a"ine a subsiitute for butter¡ the conplementar¡r relatÍonship bet¡¡een

bread and. &ârgarinê aay be expected..

I¡ard and Shortenine

Iard nay sindl-arLy be ter.med an inferior good in vÍew of íts nep-

tive income el.asticity. i. si nri 1¿r' relationship has been indicated for short-

eníng but caymot be ståted $ith ar5¡ d.egree of defi:riteness, otni-ng to a Lack

of statisticaL signíficance. fl:e sigzr-ifÍcant and J.arger estirsate (-f.A+g)

for lard inèicates that i¡fenior:it¡r is greater tba¡ Ín tlre case of short-

ening.

Consuner d.enar¡d. for 1ârd is less i¡æLastic tT¡an tåat for shortenjag.

A g:iven i¿crease in the price of lard nay be expected. to reduce its con-

sunption aJmost proportionateþ, ¡¡hereas rrith strortezringr consu¡ûption ney be

reduced. þ about .6 of the rel¿tive price change. Ls^rd appears to be e

€ood. flbstifirte for nargari-r.e and slrortenJ-ng. Eris observation is impJ.ied.

by the b.' and b" coeff,icients in equation 9b.7. Slrortening is Less of aIO

substiàrte for lard than lard is fæ shortening.

&rere ís eridence of c@plcnenta'rít¡r betueen shortening a¡d. r¡heat

flour. 'I'hJ s relationship is ex¡:ecteð in view of tÌ:eir joÌnt use in b"t-i rtg

and otlier forlxs of cooketï¡.

Ilon Tables f:C(a) an¿ IX(b) ít na¡r be observed tbat a eonsÍd erable

proportion of variabitÍt¡r in consrnption of daily, fats ar¡d oí1 proðuctÊ

were u:rerplaiaed by the variables selected, althougb in the najority of eases

the nuJ.tiple coeffícieni of determhation (n2) esti.nates r,¡ere statisticalþ
sígníficant. Judg"j.n€.fro¡o tl¡e R2 ya-tues it nay be assurcd. ttlat there is onþ



¿ aoderâte degrec of confídence that the d ependent vaÌiâbles fe1l close *o

their respectívc reåression lines. [his nay be prticuJ.arly true in regard

to whole rd.lk, butter end cheese consumptioir and uay be attr:ibuted f,s li¡nì-

tations ìmFosed by the data¡ the model¡ or the choice of ceusal_ ¡¡ariabLes.

SeveraEes and. Refined Suear

Sl.though the stud¡r 4iÍned prj.nariLy ¿f, s¡arysing consunes de[la^l]d.

for agfüculturaL co@odities produced. nationalþ¡ i.t ¡¡as observed" t?¡at ce:r-

tain j.:iported ite¡rs rank highJ.y on the líst of lrefened foods in Can¿j¿

a¡¡d were thesefore qualified for statistical i.:rvestigatioa. ¡þomples of

strch imported. foods ålfe coffee, tea and. sugar. Ênpiricaf. i¡fo:mation re-

Sardin€ collsurer deean¿ fÕr these staples nright aid Ín directing or regular.

ting tirejJ Í:oportation and. donestic dístribution.

Íab1e X sl:ows tlrat the total value of coffee, tea and su€ar im-

ported Írrto Cârada Ìeached a high of nearly LB9 niLlion dollars ín L957.

-ê,lthou€h there has been a d.ecLl¡e ln total value since then,.. the amount spent

abroatl on these connoùities is suffÍciently substaltial_ to rra::reåt inves-

tigatÍon into tlreir econo&ic cl¡aractenistics. r\r.rttre¡roore, it appears fron

mè"e obseri¡ation that these Ltems occBpy a important position in the donestic

co@ercíâ,I market.

tre statistical resuLts for beverages and sugar are p"esented in
labLe XI.

Coffees

The nega.tive price qr.rantit¡r relationsliíp for coffee was anticipated..

short-run inc¡eases iJl the price of coffee rcight induce consuûers to ¡nrrchase

less coffee, since oth.er forms of beverages are easily obtained. Nu¡aerdcaL

coefficfents in cquation 1l-.1- shou that:



B9

{a) wittr a one ¡ler cent increase in t}re príce of coffee, conswrption

TJ.BI,,E X

rcrAIr VirrrE or co}Sgg, tEA .åNÐ SüGAR rlrpoRrs INT0 CA1{ÄDÂ, :.|g54-6f
(:I,tTI,iJIo1i loi,r^Á3s)

- VaJ-ue ofYear ';;;_-- .Value of Tea , Yal.ue of Sugar Total ValueL,Of A eè

L956 72.4 2+.8 69.7

1954 67.7

1955 6L.7

t957 71.5 24.4

L95B 67.2 zt.o

a959 59"6

23.8 62.8

25.e 65.5

92.9

76.5

70.1

72.5

t54.3

153.o

166.9

188.8

t66.5

L)I A

L5o.7

155.8

159.1

27.1 74.7

1960 56.6 25.6

1967 59.3 24.o

1962 62"2 22.' 74.4

.*
Source ! Cariada Tear Sooks: 195?-58, ]t959 t !960 t l.:962, 1963.

of coffee nay be curtaíJ.ed by about .3 per cent. (l) i.ncone elasticity (.22?)

of coffee is positive but well below unit¡r aûd l}?oqides inco&êlusive evidence

ttrat coffee consrrmptÍon i:rcreases as disposable incones iþcrease. (c) zub-

stitutabilÍty aad. or conpS.ementaríty betlreen coffeê and. tea and betreen coffee

and. suêar has not been clearþ d.enonstrated by th! coefficients .2?9 and

--æ5. (d) there }as bee. a positive charge in consuner preference for coffee.

Tea:

ftre effect of a given price Ílcrease on per capita con$.mption of
tea is rough\r coeparabLe in mag!-itude to that of coffee. lquation 1L.2 in-
d.icates the tendeney for a dec¡ease i-ri tea consirnptÍon of about .2! per cent
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Ín response to a one per cent increase 5:r the price of tea. Inco¡re elasti-

cíty ( 352) is positive but not statisticeJly signíficant a¡d appeâf,-s to be

greater tl1æL ty)at, for coffee. Tne implication is that a g"iven increase in
disposable i.rrcone may or nay not increase tea consumption. NorÌsign-ificânce

of the regressj.on coefficients together Ìr"ith their conpa¡átivel.l¡ higir stan-

d.ard, er¡ors preclud.es specificity wiür regard to üre econouic relatÍonshíps

betwecn tea and coffee a¡ld bet¡¡een tea and. suga.r.

Consruûer preference for tea has been on tJ:e decLine as inùicated

bf the bn coefficient.

Sug?x¡

Consuaption of sugar is sÍgnificantly ínfLuenced by pr:ice cllanges.

[be sign-ificant price erastlcity (-.ao) Índ.Ícates t]rat t]re change ín eon-

sucption of about .7 Wy cerft in response to a one per cent change in price,

¡¡að¡ not be att-ributed to c&ance or randon behavíour pa,tteras. ïncone eLas-

tícÍty of sugar (.ü6), alttrou¿þ of Loï nagniùldc, is both positíve and. sig-
nificant and suggests that deliberate or prafined Ínfluences na¡r be the reason

wþ cianges in sugar consrmptJ.on coneslond. in directioa uith charges Ín
d:i-sposable incm.es. r¡dications are that üore sugar is co¡suned as tåe priees

of coffee and tea íncreaseo lhis tendency is conclusive ¡aith tea but not

icith coffee, as inùicated þ the b, ard b5 coefficÍents.

ÀLl- beveraces:

statisticar ¡es-rr-ts for t*re de¡aa'd of beverages (coffee and. tea) in
rel-ation to ottrer gmups of foods are given in eql¡åtion 11.4. In addition to
the neighted. príce of beverages (\), atsæsalfe income (fr) and change in
consutrer preference (X.), the other varÍables d.eened. causal- in beverage con-9

sunption a¡e: the lieighted lrices of dairy producùs Q) "rra 
sbrches (\).



(\Ò

0n basis of the resu.Lts the following' observations nay be rnad.e: (a) ttr.re

is a sig[ificarÌt and negative price quantitJ¡ relationsluip for beverages as

a conposiie. l,liih a one per cent increase in the weigþted. price of beverages,

consrmption of tbese comodities decreases by about .J per cent. (t) i.:"cone

el.asticíþ of bevereges, attJ:ough low in nag¡itude, is positive anð sig-

nificant, (c) Ure cross t:eLatioïIships bctween beveraçs, ¡lairy products a11d

starches tend. to be reJ.atÍvely Low and indete::ni¡ate. fh.ere are very s1ígþt

indications that, as the weigþted price of dairy ¡xoducts increases by one

per ceatr bevera€e consr:nption na¡r be dccreased by about .!Zj pæ eent. .Ihis

tenderæy iLlustrates a conplenentan¡r rel"ationship in contrast to that of

substifirtion j:nùicated betqeen beverages arìd sts.rches by the positive but

soxûevhat negligibJ.e coeffiqÍent (.049). In spite of these tend.encies, üre

econoi¡ic reLatÍonship between beverages alxd. dailT proilucts and beverages and

starch.es &ay not be categorically posited, in view of the insigrr-ifica¡t

regression coefficients and relatively high stand"a,xd errors, If the respec-

tive ranges are r:sed., each of the rel"ationships nay be either one of sub-

stitution or coüpLenentanity (or conplete i-ndependence).

fbe esti.nates of changes in consu¡ner preference foï coffee, tea

aÐd sugar shor¡ tJ:at preference for coffee and sugas has shifted upwards w:ith

*i:ne øhile prefereiLce for tea has decLined slightly. With the exception of
sugar, the elasticities derived nigbt rùeL1 be regarrled as unsatisfactorl¡ i.i:
terms of statistical sígzrificance. fhe row coefficients of detern1nation

indicated. that, in nost cases, Less tlran 5O per cent of the varíabiJ.ity ín

the consunption of beverages r,ras explained.. &re esti¡ates of stand.a¡d exlror

aLso indicate sorae variabil-íty about the individuaL lines of regression.
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Starchesl and Cereals2

r,'Ìhite potatoes, wheat floux and cereal. products are widêly con-

sumed, 'naùional.Ly. lbe comercial itportance of these foods uây be j.rtd.i-

eateå by their a¡rnuaI per capíta consumption and voLuee of reta:il sal.es¡ as

shor,¡ìr i.n fabÌe III.

TÂBI.E XIT

Pm. CÀ3I[A COìüSII]ÍPTjON Atin l0rar, REIAIL s¡lr.r,S ¡'OR hrI[E ?O1ATOES., I,¡HEAT ¡IOUÏ.
ÀND CEREALS, C,áI{ÁDA, 1955-60*

?otatoes lour koducts Potatoes lT orir' P?.YlÌtô+ê

--.+illto¡r dolla¡s--
1955 150"6

1956 153.7

]957 161.1

L95B Lfi.4
1959 146.6

1960 U3"6

14?.8

145.1

158.8

r42"e

tre.o
135.2

1'5.6

154.8

151.6

u5.r
r49.t
L42.6

95"o

103.0

92.3

e4.5

e9.'
ra6.4

148.5 756.4

14A.6 15e.5

ug.B L63.6

156.5 r.58.8

157.0 772.2

16?.0 t76.t

Sorrrce: Doninion Sureau of Stati.stics, Appqrent per Capita Donestic
Ðisappeara¡ce of Food i¡r Canada,79||,4).

Potatoes

Ëquation 15.L of fable XIII indicates th^â,t deeand. elasticity for
l¡híte potatoes is positÍve a^rld onLy slightl-y i¡r excess of .2. [¡s ¡nqgni ùfds

and ¡aà;¡e of this coefficient d emonstrate the posítive effect of price cher:6es

on per capita colr.sumption of potatoes. In other word.s, a one peÍ cent in_

Iïndicates mkite potatoes a¡d rheat fLour
2See footnote C of lable XuI
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crease i:t the 1ríce of potatoes tend.s to incaease the anount consured by

about .2 per cent. A faLl in price, sinilar i:: nagnitud.e, is expected to

reduce the amo,nt of potatoes consuned" by about .2 per cent. corr-sequently,

cou.sl¡ner deEland. for potatoes nay be seen to be extrenely i"nerastic. Ttre nature

of the eÌasticity coefficient ilLustrates a positive i:rcLÍnation of the

d.enand. flrnctÍon.

Inco¡oe eLasticity (.418) is positíve a¡d significa¿t and srgçs*s

the tend.ency for consurûption of potatoes to increase as disposable íncones

increase. &rere are ind.Ícations t*rat the reJ.atÍonship betr¡een potatoes and

rheat flour is one of substifi:üion. IhÍs is a significant relationshÍp and.

uay be accepted even on a priori $..our!r.sr ot: basi-s of observed cons'nption

patterns.

Àlthough the caÕss eLasticity coefficient of _.574 suggests cotr-

pLe¡.e¡1ta"ity between potatoes and ¡ed. neats, flris relationship is not clearþ
identified, ùre to lack of statístlcal sÍgnificance. nxe imlLication ho.rever

is tha*, as the ¡¡eighted pnice of red. meats increases, consultet,s are i-nd.uced

to pr.rrchaee less potatoes. À sì rn.i lâf, relationshíp üå¡¡ aJ.so be shor¡n to e¡ist
bet!¡een potatoes a'd vegetables¡ as is i¡dicated. by the elasticity coeffi-
cient -.787.

tJheat [[ow:
y', price elasticiþ of -,244 indicates that deu¿nd. fór wheat fLour is

not sipifica::tIy affected. by cha'ges in its own price, As srror¡n in equâtion

L3.2, tkrc effect of ir¡cone chångeÊ on riheat flour consumption is sign:ifícantJ¡r

neÌked. lhe larg€ but negative inc@e elasticity (_1.669) p?or,:ides evid.ence

that ¡¡heat fLous is ari inferior good.

vegetables a¡rd wLlte potatoes are substitutabre ¡¡-ith flheåt f].ou' i-n
varyi-rg d.egrêes although the relationships of substiÈ*tion are onry noderateþ
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sigtrificant. lhere is no real- evidence of the true relatíonship befi/¡een

red ¡aeats and wheat fLour.

Çereal-s:

ResuJ-ts for alL cereals¡ in relation to other categories of foodõ,

in addition to d.ÍsposabLe incoües a¡d their om weighted Trice, a.re preseuted.

in eguation 15.5. ?rÍce a.nd. iåcoae changes appear to exert highly sign:i-

ficant effects on the consunption of cereaL pcoducts. flrc large" ard ïÌe€¡

ative Íncooe elasticity conpared lì:ttÏì that for $treat florr" aids in cLass-

iflirg cereals asr nore t¡i¡.feriortr than wheat flolr¡ alone.

tle econoeic reJ.ationsÌÉp betseen cereaf.s and red mcats is not

clearly id.entified. substitution is sign-ificantþ d.enonstrated ro:ith respect

to potatoes arrd vegetables. lhe negative and l'igbly elastic cross relatíon-

shíp (-2.476) indicates eonplenentarii¡r betr¡een cereals and daiq¡ prod*cts.

Bte ìmpJ"ication is tl¡at a g'iven peice change in daiq¡ products l¡,i1L terd to

char€e con$¡mption of cexeaJ.s by about 2.5 fi¡es the nagnitude of the rel"ative

price change, i:r a si"ciLa¡e direction.

I-hre than 90 per cent of the variabiLÍty in cerea.L con$lnptÍon is
explaincd. by the índ.epend.ent va¡iabres coneidered, as shoÌEl by the nurtipJ.e

coefficicnt of d.ete¡ni¡ati.o" (.9r2). rn addition, the rel.ativeþ roff stâï]dard

error (.oto) indfcates a snall anount of scattêr about the 
"egression 

rine,

thereby proïiding a satisfactorxr fit of the data. The statistical resrlts
obtai-ned. for potatoes a$d. rùheat fLouï are Less satisfactory, when r:ieffed. in
te:ss of the proportion of eqpLai,'ed variabiliþ. In eÍther case, J_ess thaa

60 per cent of the variability in consunption is explained. th-is roigþt be a

feesible erlLanation for the corcparativeþ high standård. et:rors.
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VeEetabLes

Tegetabl-es are lsror.rrr to be a LeadÍng soutce of vita¡d_rìs, p¡oteins

and n:ine?als, aLl of r.¡hich âre necessary in the diets of hu¡raÐs. p.mpirical

investigatÍon i:rto tåe econo¡aÍc intereelationships between t?rese a:rd. other

nain food.s (as 1¡¡ices arid irlco&es íncrease ) raay aid. j:t verifying olserved.

cor:.sr:nption patte::ns a¡d in sigaifying ínportant econo¡oic tendencies, usefuL

to agrÍculturÍsts, brrsi-ness al'd consu&els.

Statistical results of the vanious denand. relatíonships for veg-

etabLes are preseoted, ín table XÎV. lhe results tend. to bc so¡new}at un-

satisfactory¡ because of the only noderately significant elasticities, the

f6!¡ negni f,¡r{ss of t?re coefficients of dete¡¡ai¡:ation a^rid the relativeþ higþ

sta¡dard errors. In spite of these ffeaknesses however, there are ínportant

tend.encies which l¡ar:rant a¡. ecoûonic evaluation.

Consunption of veçtables consid ered. as a group, does not appear

to be signlficantly affected by changes i-a the weighted price of vegetabl-es.

llús is i-ndicated þ the fact th¿t the coefficient, -.457rj,s not significant

even at noderate Levels. tfit?r a stard"ard error of .346 t a negative price

quântiþ relationsh:ip nay be regard.ed. don:inant if the ÍntervaL -.457 
+ .346

is adopted.

f:oco¡a.e elasticity of vegetables is positive¡ nod.erately significant

a:rd greater tiuû unity aad suggests tJ¡at as dísposabl-e incooes increase, con-

suners tend to i¡rcrease tùe qua,ntity of vegetabl.es coûsueed., nore than pro-

portíonateþ. The¡e e.re no clear Í¡dications of compJ.enenta4r relationsld.ps

betrveen vegetabl-es ând red neats a¡d. between vegetables and starches. Àbout

90 per eent of tüe variabiliþ in the consurption of vegetables is unex-

plai.'ed and tl'e sta¡rråard error (.oer) ind.icates so¡ce scatter about the l-ine

of regression.
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Iettuce and. carots appear to be the nost sensítive to priee cha::ges.

Itris tendency is sign:ifica:ctly d enonstrated in the case of lettuce. fl:e pos-

itive price quantity reletioflship exlibited þ tornatoes ald cabbage are of

snall- nagn:itÌrdes and. are not statistleatþ significant. In generaì.¡ the fu-

diuidual- pr:ice eLasticities i¿dicate that demand for vegetables is highly

inelastic and that price cha¡g€s do not signi ficaÐtly ¿ffect their consìlaption.

louato, cabbap ånd lcttuce consrmption is incone eLastic. [re
pnice sLrbstítution effect in each case ís largely out-weighed by the incc,ne

effect. Tre nega,tive incone elasticity for cabbage indicates thai; this co¡r-

üodiw &a]' be deened iJ,felior since, as incones increase, its consirnptio:r is
curtail-ed. ! s í ro i f¿¡' relationslrip appears to euist for onions but the sta-

tisticaL evidence is less cl"ear. 0n the other hand., tonatoes¡ ceIery, Lettuce

and carrots nay be cJassified. as nonûaI goods since their consunption Ín-

creâ.ses u:i"tÏ¿ a.n increase in disposable incones. lhis tend.ency is sigrri_

ficaatþ de¡aonstrated in each case. trere are ind.ications that ¡vl:-iIe con-

sr.¡mers tend to increase consurnption of cele¡xr a¡d. carrots 1ess than pro_

portfonateJ.y to a given inco¡oe irrrease, the opposite is tnre for tonatoes

and lettuce ¡lhen i:lconcs increase.

ÀLtbough not supported by statisticel sigrrifica:rce, ürcre ís a

tendency for t'Ìre prÍces of tomatoes anrt celery to move i:r a sinil^sr direction

¡citå the weigþted price of other vegetables. Tn other r,rords, con".eption of
toüatoes aad. ce1ery night be conpJ.enentar¡r w:ith that of other vegetables.

th.ese rclationships are jrd.icated by the nega.tive coefficients :.-n tire \
colunn of ÍabLe XIV. tr\ìrther i¡dications are that as the ueigþted trrÍce of
ot*rer vegetables increase, consumption of onions¡ cabbage, Lettuee and carrots

al-so increase. nhis rcs¡Lt suggests a relationship of substitutabíliþ par-

ticurarly in th.e cases of cabbage a',d J.ettuce, in that consunption of these
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ïegetabLes uây be expected. to increase when the r',reigþted price of other

vegetables increases.

fhe Ioi,¡ and. insignifieant bU coeffieients do not clearly indicate

conp)-enentarit¡r or substitutability between potatoes and the inùì.ri:idual veg'

etables g:iven in equations L4.3 to 14.7 of Table XTV. In uier¡ of these

d.eficiencÍes tl:e econonic reLationslrips 1nvolved. between these conxúod.ities

me,y not be specified or generalized ¡ on tJre basís of the enpirical resnlts.

0f the various categories of foods ârialysed j,n this chapter¡ -,,he

resul-ts obtainerl for vegeiabJ-es tend to be tJre nost u:rsatisfactory. Rel_ia-

bility of na.rly of the regression coefficients ua¡r be questioned fro¡r the

poj.rrt of vieu of statistical Ínsígnifícance fron which sone de€Tee of Ín-

definiteness energes. In the majority of cases, the proportion of variabiLiiy

in consunption explaÌ:red. þr the independent variabLes tends to be dis-

appointingl"y low. Îi:e standard. errors of estimate for ird.iyidu^aL vegetabJ.es

appear to be highest among the groups analysed.. Indications are tbat there

has been a poo" fit of Ure data to the respective lines of regression.

the causes of these unsatisfactory xesults nay be d.ete:m:ined by

additional eüpiricaL arialyses. In attempti::g to brirl€ about Ínprovenents in

ttre estinates, consid.eration ne¡¡ be giv€rx (a) to tfie possibfLity of nodif¡ilg

the ¡¡od.el usèd jrl ttris investigation, (l) to the use of another basic nodel-¡

or (c) to â, consid.eration of other indepenclent variables d.eened i"nportant

and pertinent" It appears th¿t the ãñalytical uechani$i! adopted i¿ üris

investigation faiLs to be sufficiently powerfirl and effective in clearLy

isolating tfie econo¡oic reJ.ationships enong vegetables.



CHAPTM, ÏI
SîATTSTTC.A], IRÐ]C[TO]\5 .Ai{D MEIR IqPI,ICAîIONS TTR C}IVADA

ïrr this chapter denand frmctions selected. fron the tabuLar results

in Chapter Y ¡.I:i.1,1 be used as bages for p?èùictin€ de.nand for selected. a¿r:i--

cuLt¡:ral- co¡¡mo ities i¡ Ca¡ada.

It was realized. t}:at errors night arise fron initial faiLure to

i-ncLude soroe releva¡t variabLes in the d.erivation of the dèmand fuJlctions

and. th"at these errors nay ser:iously d.etract fron meafiingfl¡L Bred:ictions. fti
ttrre extrene case, they nay contrùeteþ invalidate arry claim to congrueirce rrith

realily arì.d. useflt-lness. the Longer the period" to be forecasted, the nore

vul'nerabLe to criticÍsns u:iI] be the projections, as a restrlt of the cura-

ul-atíve effects of errors. Tn recognítion of this, projections in t?re present

investigatÍon e?e !ûad.e for a relativeþ short leriod of eigþt years; tlnt
isr fron ].;962 to Ig'lO,

Criteria tror Selectina Deücånd !,trnctions

lhe enpirieal results for ¡ed aeats, poultrS¡ neat, chicken meat,

eggs aad di,a,rx¡ presented jrr C,lmpter V, ¡fere g:iven by tro or nore d.emand.

eq.ætions¡ each d.eríved frou a &ifferent colrbinêfion of causal va¡iables.

ït uas necessarXr¡ for purposes of ¡rediction, to select from each category

t'hat ftmction ¡¡hi.cli ¡rost closeLy approxÌmates actual denand relaf,ionships,

in order to prowid.e a d.ependable basis on ¡¡hich to prcdj.ct. In doi.:rg so,

sone definite cr:iteria werc used. as aids to fínal selection. frrese criteria
na¡r be enunerated thus:

a. the nr¡mber of causaL va¡iables Ínvolved in the analysis.

ïn most cases¡ greater credence was given to ürose fu¡rctions hevin-

tJ:e largest nuû.ber of ind.ependen* variabLes. ft¡is î¡as based on tb.e econonic
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postulate that confiôence in statistical esti¡ates ís enha.nced. as the ru.¡mber

of independcnt va¡dabLes ís incaeased, since acttral narket situations are

nore cl.oseLy approached.

b. levels of statistical sígnifica:rce of the elasticity coefficients.

llore confidence'was attaclied to the raore higlLly sigûifica¡rt coeffícients.

c. ín some cases it l¿as difficu-Lt to evaluate the various d.e&and

firnctions on basis of ntrmber of independent variables and levels of sta-

tÍsticaL signi-íica.nce. For exa,np1e, a probletr arose when two functions con-

sisted of an equ-lva1ent uüber of variables in which incid.ences of sigïr:i-

ficance or nonsignificance Ìreïe rou€hly conparabJ.e. In such cases, evaluation

Ì,,-as caßied. out on besis of the size a¡¡l statisticaL sign:ificânce of ihe

nuJ.tiple coefficÍent of d.eterninatioo (n2) noa the standard error of esti-mate

(s).
?

Silcc R- valuc g:ives the ap¡ocoxi:nate proportion of var:iability in
the dependent variabl-e accot llteð for b5r the lxd.epend.ent v¿"iabLes analysed",

tTre function ',rith t?Ìe highest R2 vaJue was selected, ¡urticularly if there

were eren i¡od.erate leveLs of sigrifica.ncc attached. t*re standard..effor of

estinate g'ives an id.ea of dispersion about the line of regression. fhe

snaaler the standa^rd error of estjmate, flre greater is the degree of con-

gtuence between the estirneted and. trtre regressÍons. Rrther support was

obtaircd. þ exanining the cLoseness of fit bet¡reen actual a¡d estinated con-

sunption as sh.olm graphicaL1y.l Relationstrips sholririg the Least anount of

divergence bet¡seeil actual arid cstiñ'tcd values nay be expected to be nore

reliabLe for preùiction trurposes.

1-"-See t&e graphs illustratÍng actual. ¿¡d ssdr'nef,sfl consrnption for
the different categories of food. i-a.å,ppend.ix B.
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The Sasic .Àssrrnttions

fhe foreeasts nade t¡ere based on tÏÌe follol,Ì:ing assr_rmptions:

1. that the observed. rate of change in the lasic payameters prior

to I%2 is üâintaj-ned. durÍng tbe Ínterval 796?-70.

2. tl.at, tl¡ere are no sttdden economic and teclmologicaL charges

or political and sociaL upheavals to interfe¡e seriously.with the relativeþ
snooth operation of *he econonic üêcharri .

'l{ith these assunptíons }rav:i:rg been nade, it is possible to attach

confid.ence anô reliability to the predicted values, ceterís paribus, sirice

the treads anl corresponding algebraic equatiors ma¡r be regarded as repre-

sentative a¡rd rel:iabl,e bases for predictions.

Statistical_ hedictions

lable XV presents a sunüatXr of an¿ua1 per ca.pita consumptibn for
various foods and food. groups for Ca¡¿da troø I!26 b l-962 (onitting J)¿ß46),

trith projecì;ions to 1970. Bre basic equations a¡e selected. fron C?:apter V on

basis of tlre gualifying críteleia outLined previously.

In 1962 total popuJ.ation in Ca:rada was approxi"uately 18.6 nilLion

persoxls lrith real disposable jåconê IÞr capitå of 1156.9 dolIars. It is pro-

jected. that by L9?O totaL pop:lation u"iAL havc increased to about 22 üi1lfon

ar¡d. reaL disposabLe i:acone per capita to appro¡¡i¡nateþ 152I doL1ass. These

esti¡ates represent anticipated. i.rrcreases slightþ in excess of J_B per cent

aîd 14.5 per cent respeetively.

Red Meats

ït is estJnrated tløt íf population¡ disposable i¡lcoû.es, lrÍces âïd

consuner tastes contj.nue to changc on the average as they did during f9,7 to
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7%2r per capita consr.rnptioyì of red neats nay bc expected. to increase fro¡t

158.5 pormds (fgee) to abqut 165.? pouads j.:r 1970. 0n basis of t}:e se pre-

dictions, totaL red neat coneunption nay be erpected to be about J.6 biJ.lion

pouad.s il 1970; an increase of approrimately 42 per cent ove¡ the total con-

sumed. irr L962. llÍth a siandard. effor of esti¡ate of .008 it is reasonable

to erpect about 99 per cent of the q/.¡or to fa1I bet¡¡een .024 and -.024. Irt

this }igþt, total. consumpiíon of rcd. ncats j¡ 19?O is projected to be betr¡cen

,.b and ,./ þl_Jll-on pourxts.

the a:rtÍcipated increase in red neat consumption appears to be

substantial., consídering the relatively short peniod, and coutd have fa::-

reachÍng lmplications on the volulre of d.o¡oestic neat production¡ possib3.e

chá.nges in i:nportance of geogealùic areas of prod.uction anrl processing,

domestic and erlort ¡rrices. fn ord.er to bring about the necessarJ¡ aejust-

roents as sroootbþ as lÞssible, consideïation should bc given to present

and potearti.al LocationaL pattcrns of productíon and processing. If previous

projectiorxs on meat production in Canade are correct, by L9?O the p¡airie

Prorinces shouLd be produci¡g the greater proportion of Caïrada r s cattle e¡d

hogs. For exanpLe¡ Mactr'arlane anô SLack have estimátcd thât by j.9?O about

6J per cent of tlre cattle a¡d nore ihan 50 per cent of the hogs lriII be p"o-

duced. in the Prairie Provj¡ces.2 ln light of recent develo¡ncents it ney be

doubtfiÈ that tlrese projections r¡ílL materialize, because of the í¡,centives

offered. to cereal grain production on t*æ kaíries by the substantial ínerease

in foreign d.enand. for Ca¡adian grains, aod present prospects of a continuing

2-Ð.tr. ÏiacFaslar¡e and J.D. 3J-ack, ftre Ðevelormnent of Canaðj¿n
A icuL ¡rq to 1970, lÏacÐona1d. Co11ege, $cGi1l TfniversíW, 1958.
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treäc1 :l-it ì;his d-ircc';ion for soile ti::ie.

üi'.;h a p:ricc cl-as'cicity of ^"4j and- an incoroe elastici'cy of .jj
rt is r:riicipi.'r;cc illat chan¿'cs ín ihc ucightcd- pricc of reci r.:cats rn¿y 'oc

a g'rcatcr d-ctcrrcnt to red- neat consumption tiran ch-anges in d.ísposabt e j.n-

comese at least in the short nxr. this observation is boyne out by tì:e

fact that, as e rule, prÍces changc morc often d.uri:rg a given period_ thaä

d.o Íncoroes. lkle r.::rd.erlying causes of these changes nay be attributed_ to a
conplex se'c of factors the r:ost important of ¡.ihich are: available ancL anti-
cipated supplye technological innovatÍonsu political and social changese

'crends in consu¡ler tastese etc. Eecause i.::come changes occur less often

they are more preùictable and.u th.erefore, may contribute i;o fulIer arlir-rs'l-*

ments by consumers" ánother possible inference Ís that recl- neats have

assr.med_ a cìefi-nite and. important position Ín the bud.gets of Canadia:rs, to

the extent thatu tlte effect of incomes on red. meat consr.rmption rnay not be

roarked.ly d.emonstrated..

JI lirnì ted amour.'r; of coropetition irith red. meats rnay be expected-

froro th-e other raajor food. groups analysed. Á.lthough ai-ternative sources

of proteÍns may be sough'c when red. neat prices increase relatively to other

prices, a' major conpeting food. group has not been identified.. Cornpetition

from vegetabLes and. potatoes appears uncertain but cereal products could.

exert s6rûs lirnif,ed i:r.fluence"

QualÍly iraprovement ancl more competitive prices on the r,¡orl-d. nar-

ket couId. aid. in improving Canadian external trad.e jrr red rne¡ts nhì]s ¿f,

tlre same 'cj.:le bcnefittiir.g d.onestic consurytion" 'Iab1e ,.lVI shor,.¡s that i-rnports

of beef a::d. veal, mr-rtton and. lamb Ínto Ca.nad.a r,¡ere far in excess of exports

of these cormodiiies in each of the years from l-959 to L96j" Betr,¡een 1959
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rñl1 'rcÁ) r¡^à'., 4--rol"ts I,rcrc in cscoss of imports. Hor¡cver in 1963 thc volurre

n-Î nnrÞ -inirn:"io rOSc'bO ËO-1'C -L-han thfee tintCS'Uìrat of thei nrcvic)1rs rr¿eJ: alld.v¿ rvv¿¿: J:lyvJ up ; vuv uv rvr uJ+ vu u!!ruÉ urre u vJ u v ¿vu-u J

x,Tas more the,n t¡,¡ice 'ci:a.t of pork exports"

'l.¿Bl,E )ivI

Ii'iPOR'i.S é.rlD Ð';lCRfS OjI IìnD IffiÄÎS, CAii[Ð.Ae f959^53
(flrou-sana por:nd.s)

Beef and- VealLeer Pork IÍutton and- lamb

Imports Exports Imports Exports lmlorts Êrports

7959

rg60

tvlll

t9hì

4.9eA6A

29rOB3

Â1 'ta7-Ll'J- I J.e )

.TJ'JLI

49u230

22r578
1n atr(f7¿t9JvI

29ro57

J)s [ ¿o

L7 e22B

JJe¿l-/O

¿oso I I

¿)eo)2

{o sÕYY

42s467

15u81

34r400

55rBI4

34îLgg

20rl,]-9

271532

J / 9't/v

) I sYIo

4ÕeUO2

t¿

o¿ti¿l oLtr

*
Sourcec Forty=[ourth,{rmua1 Tri¡Lestock Market_Revier+, Departnient of

Agriculturee Ottal.ra, Canad.au þþ, 45a 45a.

liith tire facÍlities available for feed. graill production, technology

and access to raarketse the high Ímport rate of red. meats into Ca:ra.da couLd. be

red,uced. ancl discouraged- by carefl:-l plann-ing and- goveruaent aid.s tor.¡ard accel:

erated. clomestic prod-r-rction.

secË.;

In L962 total beef consumption r,ias slightly in excess of 1 "4 billion
poutldsr t¡ith an airirual per capiia consumptioir of 76"4 porxrcls. 0n basis of an

iircone clastici',ry of "2 for becf, precìictcd popuJ-a.iionu ::ce1 disposab'lc j-ncolc

and. ;oricc novcnen'l;s, i'r j-s c:iirectcd- thai by 1970 total beef coirsumption siLl

have reechcd 1"9 bi1lion pou:rd-s or an anaual per cap.if,¿ consurapiion of E!

powrd.s" ?ork and- chicken rueat ¡rill continue 'ço be the najor competitors of
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beef" intieipated ínerease i¿ totaL coasuroptj.on of bêef fron 1,962 to ISTO

w:il-l- be about 36.0 per cent.

loqk:

.Average annuaL consunptioü of pork for the 194.?-51 period. uas about

716 nillion polmds. W L962 tl¿e total anount consuued" j:rcre¿sed. to approx-

inateþ 928 ruiLLion pouads, an increase of about JO per cent ove" the l_94?-

51 average. lrojected pórk consìjnpàion for 1"9?O is roughly 1.25 billfon

Sounds or approximately 56.9 por¡¡rds per capita. These estj¡¡ates are based

on tlre lnco¡se elasticÍty {-t.qzg) for pork a¡d ttre a¡tici¡u.ted increases iïr
poprLation arrd ùisposable incones. lhe anou:rt of pork consuûed nati6ul fy
in 1970 is erpected to increase by about J5 per centr over donestic consumpti.on

in 1%.2t due to the projected. polnlation irl LglO.

flre pred.icted i¡crease in per capita pork consunption appears

questionabLe beceuse of the highly nega.tive i-ncome elasticity and- anticipa,ted

increases iT disposable inco¡res. frris pecriliar phenonenon is explained by

tlre effects of other variabLes as fol-lotùs r

a. price elasticity for pork is in excess of -.6. In presence

of a decJ.ining trend j;r tb.e real price of pork up to Lqi0, consunptÍon of
this como&ity i.s erpected to inerease narkedþ.

b. there are i.::.dications of substitutíon betueen pork and. beef,

and. bet¡¡eer¡ pork and larnb. Ttre increasi.::g pnice trends for ürese raeats,

particuJ.arly beef, up to J.f/0, are also expected to bring about increased

pork coosunption.

In a word., it is lossibLe that the effect of pork prices in
coqirmctÍon r¡dth tJrose of related. red meats nay outireígtr ihe negative Íncone

effectr thereþ supporting the var.id.ity of tÌre ¡redieted. i'creese ín pork
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eggs betll'een 194941 indicates the relative i.nportance of these products anong

Canadia¡s (fa¡fe XV:f). Tota1 consunption of pouJ.try ¡ceats ircreased. annuailð'

betÌ¡reen l94$2t çith the exception ot 1;953 and 1960" Chicken neat comprised.

tJre greatest proportion, n:ith turkeyr gpose ård- duck occt¡trrying a less pro-

ninent roIe, probably as specia^lw food.s. The j:rcrease in egg consumption

has been earkeð by a¡nua1 fluctuations since L955.

?oultrv i{eats:

Several factorÉ na¡r be responsíb]c for the apparent iûc"ease in

pouLtry neat consunption. Snong theu nay be nentior¡ed:

1. Bre faLt ing tre¡d- i-n poultry price indexes si:rce 1949. [tre

d.ecrease is at a fruch faster rate thar¡ tha t for red. neats. ReLative pnice

differênces m:igþt be i 'nForta.:rt Ía induci-ng increascd. coasrrrption of poultl1r

neats.

2. fl:ere h,eve been ren¡¡ks.hIe itrnovations i.rr the poultry inðustry.

0f particul"ar importance are mass p"oduction, evisceration, improved. feed.s

aad feeding nethods¡ develop.ent of üore effÍcient breeds ¡vhich have resul-ted.

in comparatively lolie" uûit cost of output in the iudustry. Á proporf,ioir

of the econonies secr¡red at the production and processÍn€ stages are passed

on to tl¡e retaí1 stage io the fo¡¡t of 1o!ùer prices to consu&ers.

J. Àn apparent increase in preference for poultry neats. In ad-

dition to the price factor there are other l-loportant attributes d.ee¡ced res-

ponsibJ.e. Firsi¡ chicken neat is as a ruf.e softer in textu¡e than red neats

a:rd for this reason might be more appe4l ing to a larger cross section of aLl

age grorlps. Secci:d, inproved uerchand-izing tech_rriques have resrrl_ted ín

aleing poultry neats ava;i1abIe j¡. norc attractive arð rèaqjr-to-cook folra's

tha.:: preuiousLy. fhe rel-ative ease of preparing chicken meat and. the îa::iety
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TÂBI,E XV]Ï

ANNUAI, PER CAPTÎA CONSIIMPT]ON OF POULÎEY I,IEATS AND EC,GS, CA}]ADA, 19]+9-62lÉ

Real PrÍce-- Fowl andIear lurkev
unacken

TotaJ. i''ã* ãi- ses* "=l-l'l:tEee= (d)
Goose and

Duck Esurtrr *
-------pounds evisce¡ated (fS¿ç=fOO) ------dozen

L949 r2.9 2.5

r9ro r3.2 2.5

195L 15.0 2.6

1952 17.9 3.L

1953 L5.9 3.5

L95l+ 16.6 t+.7

L955 18.9 5.0

1956 r9.2 6.0

:.957 19.4 6.1

1958 21.1 6.0

1959 22.O 7.9

1960 2o.9 6.L

19ó1 23.2 7.6

L962

roo ï9.3

93.6 r9.7

99.6 r9.7

86.5 ã.r
9t+.O 22.7

82.t+ 2b.3

80.5 23.8

77.6 2t,.3

72.2 25.4

69.7 2h.8

62.5 23.3

63.2 23.o

56.9 36.7

56.3 35.6

.l+

.4

.l+

.4

.l+

.¿+

.4

.l+

Ã

E

15.8

16.1

18.0

2r.7

19.8

2r.7

2l+.3

25.6

25.9

n.6
30.4

21.e

3l-.4

32.6

61.5

5l+.9

63.o

50.7

58.5

l+9 .L

52.8

53.5

t+5.9

h6.2

l+3.o

l+2.6

l+3.6

l+o.7

À

.6

*Sou"".", 
Ha¡r8book of Asri.cultural 9!e!istiç¡, D.B.S., OLtawa; Canada PackersLrd.,ffi- iir''i.
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of wai¡s j¡ r¡hicir ii nay be trx'epared., perticularþ at a tùae r,rhen the pro-

poriion of feaales in the labour force is increasing, nay aLso be a naj or

c ontributÍ:ig factor.

0n -uhe basis of past trends in prices, disposabLe incones e¡rd.

poprf.ation¡ it is predÍcted that per capita consueptÍon of porr-ltr¡r i-n 1970

ui1l approxinate 42 powrds, mith about 924 ¡nillion pormds as the natiornL

total. This represents a predicted increase of rou€hly 55.O per cent over

the total consumed. in I%2 arLd n.5 pe? cent on å per capita basis. Fer

capita consunption of chicJren neat alone is erpected. to inc¡ease fron 5L.0

pounds in ].;962 to about 41.0 pounds ín I97O, tyLat is¡ an increase of alout

15 per cent. ûf the predicted total consrnption in l-970 chic}en eeat n:iIL

represent slightlJ, more than 9O per cent.

Êequirenent of ckicken neat on a national scale is expected to

i¡lcrease þ as nuch as 57.4 per cent.

Table XIIIII shows the a¡ount spent on jmported poultry neats be-

tween 195? anì, 19625. [Ixe i-üport-er1Þrt coeparison categprízes Canåda as

a net iroporter of poultry eeats wÍth the Urited States as the sole sorrce

9¡ { n¡Fortation.

Ca¡.adÍan producers v'il1 be faced. nith conti¡rued. conpetition fron

tlre Urrited States in uie¡r of tJ:eir abílity to produce a¡ld úarket at lotre"

prices as a result of gr€ater econouries ín breeding, production and. pro-

cesÉing. Un.less Ca¡adian output is exlmnrä.ed, efficíency increased a¡d Local

quaLity nade conparab1e at conpetitive prlces ¡¡ith those ÌrnForted (i¡ al>

sence of govennnental- e@bargo on i-lrports), the trend. w:itl be toward.s con-

ãouinion 3\reau of Statistics¡ tra.de of Ca:Ìadå, TrnForts a,nå
&ports by Co-Lr:rbri.es, ïo1rì.nes 1957 to 1962.



112

tÍnued and greater imports.

,TATI,E JIIEII

VÂTJÜT OF ?OLÍLTRY MÐÄ'I5, DRESSED OR UNÐR&SÐ,
II'tP0Rîm n-T0 CANå¡.{, t9574X-

Value of Exports VaLue of Inports

--ðo1Iars----
L957

1958

10Ão

1960

1961

r%2

!27 re75

163,3W

tg4,L95

87r5BO

rog163r

5351708

4.4 niLLioû
2A l|

2.4 rl

o1 tl

2.8 r¡

Source: Compu.ted frtn Trade of Ca¡adar Yols. !957-62,
0"3.S.

Fa:roers and poIÍcy nakers in Canada may exa¡ri¡.e the feasibiliþ

of encouraging exparision of loca1 pouJ.try enterprises ard of substitutÍng

poultqfr for enterpríses norv carried. on¡ but witb nore f{niN¿d econorcic

potential.

'With ¿n íncone elasticity of 1.120 poujltry cons:mption is ex-

pected to inc¡ease â.s disposable i-aco¡ses increase. It has been observed

however¡ that ronly so nlrch chicken and tEkey ¡ril-1 be bought aftêr a g.iven

level of incone is atta:ined.A It is ¡easonabLe to assu&e tÏ¡at tl¡e cu¡zent

pattern of poultry meat consunption Í¡i11 contÍnuc for soxre tine since it
is believed th¿t the buLk of Canadiar¡s have not yet reached the given sa-

ti¡ration leveL of incones.

4J.î. Iti11, rtîþer:ds in ?er C&pita Consunption of PoultrT i,ieat
in Caa-ad.alr tå$adian Joüa"nal of .ÀsrlculL¡:ral Econornics¡ Vol"uue X, Iìo.2,
t7o.t y.a) i
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lcr capÍta egg consunrption betl"reen 1926-39 r,¡as nårked by amu:"L

fl-ucti:atior:s. Since l-94? there has beer a rising trend j:r the anount of eggs

consuüeC. irationalJ¡r. Retail prices for eggs¡ a.l.tirou¿h soroer,¡h¿t ecratic be-

ttee* 1949 ant !954t hare been showing a d.ecreasing trend "

Tnco¡oe el¿sticity of eggs ¡¡as estj-uated ar .369.5 '¡Iith a¡tici-
pated arulua;L j¡creases in disposable i.ncorces, eonti:ruèd increases in egg

consunptíon qay be Bosü¡Lêtea. If incomes, prices arìd popÉatioïì continue

to charge as trredicted ¡ total. consunnption is ex¡rected to Íncrease fron the

661 m:ilIíon d.ozen j:r Lq62 b about 1010 nillion dozen in 1970r an increase

of nea:P]'y 53 per cent wey !962" 0n a per capita basis, egg consumption

wilL be abo"at 45,9 dozen in 1fl0.

Setween 195? alrd. 1960 there liere favou.:¡abLe trad.e baLatces on ugç.6

[he export value rùas far j-n excess of tba t foÏ ir¡I}orts of eggs. frre opposite

has been true si.r:ce 1961 arìd liris rx¡favourable ìlelånce night be the result

of redr¡ced Ca.r¡aðia¡r out1nt of eggs or j::creased d.omeetic de¡oand over locaI

pmduction.

Î-lrport su:,.pluses on eggs m:ight be insignificâ¡t in te:ræ of tota^L

trad.e.. It ís even possibJ-e that this excess niglrt be confi¡ed to specific

a¡eas rather than to the nation as a nhole. Si:oce they nigbt have i r¡rI'ortant

econonic reprecussior:s to indiîiù.¡.aI fa¡s fÍrss tbeir i.nplications n:igþt best

be explored. throu€h ¿dditionel research confined. to nicro econoruic q¡al¡rsis.

5see Chapter V, Table VIII, equation 8.1-.

6lrudg-of C*r"d"¡ Voluoes 1957..60.
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Ibrpa,rded. egg production in Canada üight aid i'n lesõeníng or eli-
nÍnating the gap between tiæ value of jrxports and exlorts anð lai.ll d.epend

nÞ:inly on governneat trade polícyr availability of capital for expa,nsion a¿d.

establish¡rent of louLtrxr farîs, increased. technoJ.og3r with the v:Ler¡ to achje-

rt:ing the econonies on ¡¡hÍch finåncial- success in the enterprise d.e1end..

Ðairy Products?

0n the whol-e, average consumption of dairy p¡oùtcts has been de-

creasing sj:rce 1947 (falfe XV). flr:is overall trenð rnay be attributed to the

rapid. decrease il consunptioa of ttre rnajor conponents, narleLy, fluid- ïhoie

nil.k and butter.

Fluid. l¡ho1e I'Iilk3

'blhole niLk consunption ler person Íncreased fborn the prewâr avera,ge

of 397 .5 powlds to 41i..5 lbs for the 7947.-51 peniod. A rapid rrate of de-

caease durin€ t}re 1952-56 period !Ìas folløred þ less spectaculer decljåes

in subsequent periods. Average consu.nption in A%2.,tes 385.1 pounds. If
anticipated. novenents i-n prices, disposabLe i:rcøes a¡Â po¡nrlatlon are correct¡

it is predicted that whole uilk consunption by L97O ûi1l be slíghtly in

excess of 577 pound.s per persorl. 0n a per capita basis this represents a

fall- of appÍcÌ-i fta tel¡¡ 2 per cent. Tota1 ¡¡?role nilk consunption is expected.

to j:rcrease fron 7.2 biLl-ion pounds in l962 to 8., billion pou:rds in 1g/O

(as a result of anticipated po¡nilation increase) ¡ or by about 16 per cent.

A recent tendency amorìg Canadiåns is to substítute ski¡¡red rniLk

por.¡der for fluid. ¡¡hoLe nilt.B fh:is night be the reason for the relativeþ

?ïnclud.ing fluid fihole milk, butter and. cheese.

8!.8. D"nytorrr 'ri,Íarkets for Canad.ian SgricuJ.tural Productsr rt

Ca¡adian Jo¿rnal of .¿lpsiculluraL EcononÍcs, Volune XII, l{o. 3-, 1964, p.25.
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lorr rate of iircrease in ',,hc precì-ictcd" iotal rc-o.uirement of i''trole raiIlÌ" Ït

is not certain rthethclbire cÌnnge frou r'rhole rtille to slij¡¡neCL rní1Jc 'r:y sone

consur.crs is a pc:::r.;rc:rt one. Scfo::c c.;}cncì.irúLtcs ¿luc r,,adc on plati'b L:ri.

¿.,:.j¡r¡nr¡i- r.ri*'[r o ¡r! oir J:o s¡.'tjsf1riv ':etfentS fOf SlCi:¡:.:eå ni]-l;e(IL,-l-pülcilu t'j-l-ul] ¿.i ":-*' ---*¿--€ COÏl-StÏ]ie3l .t3CgU-Ll

it is advisabte .bo coirci.uct na¡',l;et or consuller surveys in orcìer to d-eierrúnc

'r;he naiure of the change"

sutisgs

"åverage per capita colfsLmption of butter has shotn: a contiruronsly

d-ecreasing trcnd. since the pre liorld iiar II period (ta¡tu XV). l.iost of 'lire

d.ecl-ine has occurred- since the r'¡ar'

In l-962 the arnou:rì; of bu-'uter consurned- per person was 16"4 poulcls.

rli'uh a populaiion of about 18"6 rnillione total consunption arnouixted- to JOI,"J

nillion porr:rcìs. l'fiih the relevant variables considered, it is esti¡ated.

that per capita consurnption of butter r,rÍ11 decrease by slightly i-ess than

one pou:rd. per year during the period. 1962-7Oe thereby reaching a level of

B"B pound.s in 1970" tbis represents a reduction of nearl-y l0 per cent in

per capiia. butter consuraption anð about J6 per cent in the total a.nount

consu¡red. na'cionaL1y.

The reduction i:r per capita conslrxrption of butter up to 1962 nay

be partly at'Lributed. to consumer enpiasis on curtaiLed. fat i:rtake" ÀLsoe

consumevs might regard" butter as a relatively expensive prod.uct lrhen corn¡æ.red-

lrith nargarine anô other spreads"

It is d.ifficult to pred.ict the 'urend- in butter consumption in light

of the recent loirering of l'¡holesale butter prices" ivith bu-tter having a

price elastÍcity of *,1-5 it is einticipated. that price redu-ction ni1l be a

ninor fac'cor in stj-mulating rnarked- increases in consumption of this prod"u-ct.

I'.luch rrill d-cpend. on coilsuüLer eonscior.?.sness a¡d a.voidance of hig'h fat-content
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foods. If i'r; is 'crv-c tha'L louer príces are ineffective in accel-erating

d.oncsiic corrsurnprúiorl, aü a1ter¡a'civc night bc to Iot'lcr the export pricc of

bu-'b'ucr thcreby cxpa.nd-ing cxpor'cs ou a pri cc d'i scri¡raiory basis to ;orcscn';

i-nporting courrt::ics uircrc d-cra¿nd. for t?rc pi:od-u-c-b is compara.'ci-vcly iiro,:c cla.s'i;icu

In ad-dition, nerj narlce'üs r:Itay be sou-ght r,¡ith a viel¡ to avoid.ing further si;ock*

piling a.nd. girring i-i:centit'e a:rd. greater' sccurit;' to prociucers.

Ç-beeqe:

;Ll';hough -bire real price of ch.eese has been relatively constani;

since L949s per capita consrmption has sholrn a. d.istínct1y upward- 'rirend.n

tïbom an s.vcre.Ee consunption oi' 7"9 porurds di:-ríng ]:be L926-59 period., cheeso

consnmption ín 1962 increased to 8.6 pound-s per pevson i.¡ith a total- con-

sumption of 159"7 nillion pounds" If chairges in ihe basic variables are

as predicted.e cheese consumption may be expected to increase by about one

¡nrrnÀ nê? hâ?<ñì1 qrrrrto'l "lrro ilro* i <ë eüLuuLLJe vLeu -ö, to approxÍrnatel¡r 1S.6 porinds per capita

in 1970" Tn o'Lirer word.se on a per capíta basis¡ a 95 þer cent increase in

cheese consumption is pred.icted- betl,¡een 1962 a¡rd 1970" 'lhis estj-mate is

fairly consj-stent wiih the 100 per cent increase preùictecl by Drayton for
cì

l-980"' .i¡.t the 1970 pred.icted. rate of consu:nption the total anourrt of cheese

for consu¡oers I requ-ire¡nent iaill be approxilrately 565 nnillion pourr.d.s, a^n j-n-

crease of 128 per cent"

Canadjan cheese manufacturers nigtrt examine the feasÍbility of

grad-ua1Iy acqr,riring the facil-itÍes for expanrled. cheese production" T'Iit-h

sone enl-argeroent of herd.s and the tend-enc;r aÍrong consu:rrevs 'í,o shift fron

fluid. trholc milk to sl<im¡ned. nÍIkp the basic i:rgred"ient reqir:ired" shoulC. be

9r¡i¿
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adequ.atel-y prôirided.. A pronisi g and potential$ Lucrative venù.¡re &igþt be

that of e*panùing or initiating ttre r¡anufacture of those cheese v¿rieties

Presentl-Y i¡,]'orted..

ileverageslO a¡d Refincd Suear

Sincè l-926 there has been â.n increasiJlg tJîend ijn coffee conslü0ption.

T,1e laræst incïeasê occÌLTred- J.:nnediately after the second world wa^r, that

ís¡ durir:g the Ig47-5I períod¡ in spite of increasing coffee prices.

ler capita coffee con sumption j-n 1962 was only about one per cent

higlrer tlr,an the average for L957-6]- (tatfe XV). O¡ the basis of postulated

clìånges in the relevant variables, it is predicted thÂt i:n L97O the anowrt

of coffee consÌr&ed. per person .!trill have i¡c¡eased þ about J6 per cent.

frrat is¡ coffee consmptioþ i-n LÍlO is projccted at I3.2 pou¡d s per person

or sLightLy ¡rore than 290 lLilLion pou¿ds nationaLi.y. 0n a national basis,

the total. a¡ûolmt of eoffee consumed. ûiIl increase by roughly 74 per cent

between 1962 at1ð, IEIO.

fea:

IInJ.ike coffee¡ evera.ge per capita consumption of tea has been

decreasing fai:ly steacliþ. Sbom a ?righ of 5.7 pounds ducing the pre-war

period, average consumptÍon declined to 2.4 Lbs ín !962. [tre reduction in

aeerêge tea consunption nay be trnrtþ attributed to tlle conanrativeLy

high â:rd. contínuously increasing trend in tlie retaíl prÍce of tea. ,ânother

contributiog factor nigþt be Canadians I decreaslng ¡rreference foy tea.

*"Inc1udes coffee and tea.
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the cLecrease in average tea consu.mption at the time l.¡l:en coffee

consumption i s eqlanùing tiou'ld- Ínùicate thaì; Cana.d-iar:5have been substi'r;u-ting

more and. mo:re coffee for tea" ihis observation, hot+ever, remains a conjcc'nr:rc

since the ::elationsh:l,o of su,bs'¡itr.rtion be'n¡een these comrood.ities rvas iro'b

statis'uicaliy esia.blished. j:l the analytical stud.y"

Abou-i zl-{"6 r.riIIion pouncls of tea r{a.s consuaed in 1962. It is prc-

d.icted" 'bhat national tea consumption in 1970 l.¡ilI have clecreased to a.'oouLì;

19 niIIíon pourd.s r'¡itir a pcr capita intakc of 1,ô pound.s.

ILV¿Jllvg UuÈ<OJJ c

Ca¡¡"C.ie.ishavc l:een beconíng incrca.sj-ngl-y conscious of lheir caloric

in'r;alic" It: spiic of faLling sllgar priccs up to 1961 thcrc r.ias a sli.,:hi

reCuction 1-n average sugar consuroption. l'Jre phenoraenal i-ircreases in sirgar

prices d.uring L96-j^64 may resu-lt in fu::the:: drastj-c cwtailneirt in srr-gar

consumption.

0n basj.s of a:: income elasticity of "l-7 for su-gar, and- the pos-

tuLated. continued trend. in pricesu ciisposable income a.::d. popr-r.1atíon, it is

pred.icted. that sugar consurption r,¡ilI contj¡ru.e to fall and that tÏ:.e amou:rt

per person in 1970 lrill be about 89"4 pou'rd.se a d.ecrease of approximately

B.! per cent from the average amormt consurned in 1962" 0n a national basís

total consr::nption in 1970 (f .97 billion pounds) l¡iIl be about 9"2 per cent

higher than the anount consumed- in 1962 (l.eO bil]íon pounds)u ilue to the

pred.icted- popuJa.tion increase.

Su-gar is 1:robably one of the nost i'¡id.eIy used ingredients in food-

preparations índustriall¡r and. in homes" Canad-ian policy na^kers nighi cx;olore

the econoraic feasibiliiy of enterÍug into the liorld. Su-gar Ägreenents ?act

in ligltt of Canad.a¡s t+eak bargaiiring position d"uring period.s of severe shor-
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0i1s and. I¡ats

Ii is obscrv'ed- ';hat thc s-nouilt of ru.argarine co'nsu;íred. pcr capiia

has been ilcrcasing a'r; a tjrnc vhen butter consuÍrption has been C.ecreasi:rg

./- . - --=-\(Iable ìiVj, 'flt'is invcrse bchaviouJ rnight bc';he rcsrÌlt of a stru-c1,-u.rel- cÌran¿'c

fron bu-t'cer to rlar3arinc. ,.¡:o-thcr possiblc canr-sc ni3hi bc i-hc diffcrcirccs

Íir rcla'li vc liri ccs of bu,ttcr ancl- ntrïgarine, Consri.ner response to -bhc rccently

rcd-uccd. buttc:c lxiccs lay, aftcr a tfurc, iird-icate r¡hich of 'ul:c trro fac,,-ors

is ilr.e nore i--r-'r-port¿:r'b.

ï'c is prccÌictcd- 'i;hat by 1970 per capita consuuption of nâ,rgarinc

t¡ill- have reached. 18"9 pou:rd-s. Thís estj¡rate lras nade on the assrurp'uion

'chat pas'c trcnd.s in prices, incomes and. population gror.ith ldll contj-i1ue,

Jud.g:in¿' fro¡r the 1or,¡ but posi'ùive cross relationship id.eniified-

bet¡¡een bu-tter arÌd nargarine in Chapter T¡ a red.u.etÍon Ín butter prices nay

not be erpected. to bring about appreciable d.ecreases j-n rnargaríne con-

sumption. Ït is conceivable hor'¡ever t that if continuecl reductions are nad.e

j-n the price of butter r¡hile that of margarÍne re:lains una.ffected-u a higher

and. sigtlificant cross relationship bet-ween these prod-ucts night be id.entified.

empirically"

Const'nption of shortening has been d,ecreasing rsuch more slor+ly

than 'chai of larrÌ (talte XV). á.t tire same tj:ne the average retail price of

shorten:ing, si:rce 1952 al; leastu has been consistently higher than th.at of

Iarcl. fn viet+ of enpirical cvj-d.ence of substítution bet¡"¡een lard-, siro::tening

a:rd- margarine, it is suggested. that consumers have been shifting from lard-

Ln

1n
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a-nd shorteai:rg to increased. consrlnption of narga.rine, because of possibl-e

heaLth a¡d. price factors.

If prices, incones a:rd popr:latíon conti-rue to change at iheir pre-

rious rate, per capita consumption of lard a:rd shorteui.ng in L9i0 r,¡:il-l_ be

6.6 and.8.1 pounds respectively. At these 1-eveLs, consumptioa on a per

capita besis ¡eilL have decreased 8.5 per cent for layd and 1O per cent for

shorterÉng. Total donestic requ:irenent for lard in 19?0 u:i1I appro*{mate

145.2 mii-Lion pourd.s, a¡r i:rcrease of nearþ 9 per cent over the total- con-

suned iÐ L962. About J.J8.2 pouads of shorten.ing is expected to be consu¡aed.

nationally in 1970 aþd ¡ùi1l represent aï. iacïease of nearly T per cent over

t}:e I%2 national consumption.

Ihe implícations for nargarine, lâxd and shorterring are rend.ered.

difficul-t of evaLuation by the 1!51 reduction j¡r butter prices. Because

oargari:re aåd butter are observed. to be used interchar:gabþ in â vanletJ¡

of usesr eåd because nargarine, Lard and shortening are zubstitute coúnodíties,

conp:ativeþ loner butter prices, if nsintained r couLd hsve j¡rdireet in-
fluences on consr:mption of Lard ar:d shortening and. therefore nay d.etract

fron the trrredictíons posíteð. Ìlhether or not butter prices return to iheir
previous levels and. are Left entirely to narket forces, ít na¡r be necessa:3r

for producers atr'Id processors to ¡nake necessal5¡ plslrs for extrnnded out¡n:t of

fats and oÍIs, particuJ-arly uargarine, since i¡ addition to anticipateð

increase in do¡restic requ-irement they are aLso w:idel¡r used. for i:rdustrial-

purloses. In the five years imediately preceding 1962 more than 5O nillion
d.o1lars have been spent a.r:nually on importation of vegetable oils inio

1f

11 
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txpand.ed productíon of oiLs and fets nay eecessitate govenl-

nental assis La..ice in the forn of loans at 10î¡ levels of i::têrest for iþ-

centive p'.rrposes, in order to ploqide the raw nateríals¡ plant and equipm.ent

necessarã¡ to neet the aaticipated. expansion in denand.

Otl¿er Products

ifirite Potatoes

Per capita cons-umption of potatoes was at a relativeJ-y high Level

dwíng the pre lforld lalar II years. The average for the 1926-39 period was

2J.6.1 pounds per person. Sj:¡ce the recover¡¡ from the abnotflaL war Ínfluences,

average potato consrur¡tion per capite hâs shoun a d.offi$Þrd trend.. Åì-thougþ

tlre anount con$rÌed" per trlerson it f%2 ïas s1ightly higþer than ttrre average

for the live year period Ímrnediately preced5.ng¡ there ís evid.ence that this

leveL of consurtrption night have been due pri r¡eri.}y to year to year fluc-

d-uations.

It is predicted that potato consunption in L97O wíLl be aË low

as L48 pousd.s per personr representíng a d.ecrease of approrinate3"y L0 per

cent on a per capita basis. 0n basis of the factors deened. rel-evant,

doaestic requirement in l-970 is erpected to Íncrease þ about 2LL nillion
pound.s over the l-962 total¡ that is, þ about 7 per cent.

Àì-though per capita consunption of potatoes has been decI5-nilg,

i;Ïrere are seasor:aL importationgof potatoes fron the ûn:i"ted. States to sc*¡.e

areas of Canada. T¡re causes of these iÌrlorts are not certai:: but the

na.jor possíbiLities nigbt be: insufficient natio¡al production, transpor-

tation cost advantage resuLting fro¡o close geogra¡:hic ¡xnxirni þr, or Ín-

ferior quality of locally produced potatoes. trese are factors rçhich

may be ar:aþsed. by f\rrther researcl: v¡ith a uiew to identifying the prolJ.ens
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involved, ar:d to enphasize more specifically the implications for ta¡¿da.

ìlheat trlour:

ïre decrease in average consrmption of ¡r¡heat flour is l"ess spec-

tacular iïån thåt for potatoes. Írom an åverage of J-77,6 pounds Í:r 1926-39

the subsequent five-year averages shoi{ continuous secuLar declines (tabJ-e

XV).

Ín 1962 the amou.¡rt consuned. per capita was 132.6 pouad"s. 0n

basis of past trends Ín disposable incones¡ prices and population¡ it is

preùicted thåt j"n l-970 ler capita consr:nption of Ìrheat flLo¿" w"i1l be slightþ

i^¿ excess of l-26 poì¡nds. ÐoneËtic requircments u'iIl hor¡ever ir¡crease fro¡rr

2.5 billion to about 2.8 biLl.ion pounds¡ bécause of anticipated poprlatíon

growth.

Carsaða4 a 1ead:ing wheat producíng country llith considerable stocJr-

piLed surpJ.uses, is erpected to be in a ¡aost favourable position to proviôe

.the anticipated. ffalI Íncrease in wheat fJ.our reqrrirenent.

.eëreal_Products.:

Trile potatoes anrrà. l¡heat fLourr average eonsumption of cereal. pro-

ducts has been declíning since the pre-wâr years.

lfith sn inco¡re elastici@ of -.273 for cereeJ. products a.nd anti-

cipated continued increase ín åisposable íncone, per capita consu.uption of

these products is e:pected to decrease ftrrther over t}:.e years ahead. trbcxl

t?re average of L39 "3 pounds in a962 pet capita consumption in L970 is pre-

ilj.cted. at 151.1 pow¡d sr provid.íng the trends in the nain deter¡rina,nts con-

ti-:rue ¿t the sarce rate and in'o,læ same direction as previously.

Secause of the predicted popi-ation increase totaL eereals con-

su¡aed in 1970 ri'iLl approsí ma te 2.9 billíon potmds, a¡r j¡crease of rou€irlJ¡



12 per ceni over the a,uorint consuued- in 1962.

.A,s in U:e c¿se of i;h.eat fIour, Can¿da should eqrerience no

diffícuJ.ty i.n pr"ov:ic1ir6 fl:is extra ouiput for donestíc consrurption.
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STJT4I'ïAEY .AND COICIUSIOIfS

',he basic si;aiisties (elasticitÍes) on r¡bich plã'lir€, forecastíng

and d.ecísion-¡råking are currently conðucteð in the agricrltural ar:d relâted

sectors of i;he Ca^nedian econoay are seriously Lacking in bottr quan*iþ ar:d

reliabilíty. Researchers and policy rûakers have often rel-iecl on esti¡ates

derived in other cou:rfries in spÍte of the possibility that they are in-

appropriate bases for d.onestic plann:iJ€ and policy. Iu lieht of the in-

ad.eqr.iecy of basic pararû.eters, the prcser:t investigation was urdertaken uith

the priuary aim of provÍdii:g info:r¡ation upon which a.nd. control

nay be formrJ-ated".

IIore specificaLþ the ob¿]ectives of tbe stud.y were:

1. To d-erive price, incone ar.d cross elasf,iciti-es for i-nùiuldu-al-

edible fa¡¡r products or groì.lps of ¡rroðucts at tfie retail leveL of mayket-

ir€.

1970"

2. lo preüict consuüption requirenents of certain basic foods in

7. 1o cite implications for Cânad^a, based. on the elasticities

derived and the forecasts aade.

the fol-lorring þpotheses lrere forßulated uith a vie¡¡ to grvine a

xanageabLe dj-neasion to the sti.idy:

L, flrere is a fimctio¡al. reLationship betl¡een the o_uantity of a

product cons'dmed and- its price.

2. Tnere ís a fì:¡ctional relations¡ip befi¡een the quantiþ of a

product denand.ed. afld peïsonaL disposable i:rco¡ne.

5. there is a fl¡ncfional reJ.ationship befi¡een the prices of so e
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comoditÍes and the quanbities of some o ther connodÍties purchased.

In crd.er to test the above ?r¡potheses and to uaJre the estj-¡aates

, d"rÍved as realistic as possible, it was necessa¡X¡ to make the follol*ins

qual-ifyÌ:rg assuüptions :

. 1. Consrmers are rational- and consistent in their narket behaviour.

: 2. Retail prices and. disposable ínco¡res ¿re the main quântifÍabl-e

factors affectj:tg ler capita con$lrcr d.emald.

. 3. ltre competitlve structure of narketing j.n the pre and post*
:

ilorLd War I1 periods lÞs reLative-ly stable.

| 4. Iïarg:inål- propensity to consume (npc) is less than r:r:-ity and is
:

relatively constant witt1:in a¡y one incoro.e 6roup. Tn adùitionr the npc d-oes

not charge reithjl period.s though it eight chsnge between perÍod.É.

. 5. A relatively stable demand hrt variable supply cond-ítions for
' t'he cotnodities aruJ¡sed.

. National d.emand. functíor:s r*ere d.erived for fooð groups and jr-

diÌ"iduâl foods fal.Ling into U:e follorring categories: Red neats¡ ?ouIt1ï¡,
'ì

Cereal and }air¡r productsr Fats a¡rd oils¡ Severages and Sugar, Starclies*

, md Yegetables. Orig:inaLLy it was intended to incfude the category of fnits
(,i.ported or produced. LocailV) . After exa.nining the short period for r,rhich

j

: pricc d"a.ta for fru-its were avaj.lable ít was decided. to o¡¡it the entire

category fron the anal.ysis.

!a-¡,a a¡alysed in the study l¡ere obtained fron second.azy solrrces,

:ì ín1y Ðonin-ion Sureau of Statistics publ-ications.

5uoot"" white potatoes arxd r,rheat fl-ou.r.



1^aL¿I)

^.'-*'!'irrr côr.lllrlrìri tl¡s 'i;ro¡'¡od :-.s J:hr. rìcnnllflg¿f, vaÏiable i:r cicll\¿Çra: u: uJ uv-¿Ju!! u frqp eÞ 9:!v rrvi/v

insia:,cee cr -tirc r.ssuüpJcioll -i;hat thc consLllcr is a vcritr.blc price'te-l:cr ¡.nd.

C2ì1. Ve_r"V SCI r-'ìOU" i.î n'",r-.- ^-î'1^^-l- ^Oi¡mOr'li'j;¡¡ ni ì eCS btr rri -.l:r:a oia r;ha ñfr¿-"itit.i CSv4¿ vv¿J pv-çvs, , k¿rvv

bou-girt. Dispos:rb1e incoue aÐd. contnocliilr prices r.¡ere cìeeaed. tl:.e most in-

flu-entia.l ind.epend.eni variables affccting per capita coilsuner d-emand." 0n

this prenise tire ind.cpcnd.eirt variables choscn j:rclud.ed. price of ttte cotïiod.ii¡r

(X",), O"iufosable j¡cone (Xr), prices of relatecl foods or food. groups (X-o r o u

suchT ) o..l ^^ìie1:mô1â {'ooto /ii I - T+--rr_..t / ..jr Tas'Ee \Jir",to JT Tdas realized. that jriùirect factors

as changes in the value of aoney (hence purchasing por,rer) and. population

grol{th caüse changes in ag'gregate d-emand. for food.s and. consequentl¡r these

v¡ere includ-ed. in thc eu:alysÍs" llte effect of charrges in rnoney r¡as yemoved.

by expressjir.g current d.ollars in terms of real d.o1Iars. [his necessitated.

d-eflation by a consumer prÍcc ind.ex. fhe ind.exes u-sed. vere based. on 1949"

lhe effect of popr"rlation g'rol;th lÍas renoved. by expressing consunption d.ata

on a per capita basis.

It r'¡es necessalTr to amive at a single consolid.ated. a::mra.l price

for beef and. pork since the prices reported. pertained to specific ¡rcutsrtl

like rib roast etc. /,ppropriate weights were obtained. froro Cailad.a Fackers

Lìmi¡*¿ ar:d. ¡'¡ere d.erived. on basis of the proportion of carcass lr.eight re-

presented. by each cut' In the case of vegetables it r,¡as necessarxr to convert

quarititlr d.ata fron processed to fresh eqr-rival-ents" flre appropriate con-

version fac'cors r,¡ere obtained- froi:a the Canada De;oarhment of Agricultu:ee

officíaI r.ieasu^2

*Sec: i.brkc'r;Íng Senríce, Econonlcs Divisíon, Carrad_a Ðepartroent
of .A.gricu1'burc, ca:r?djan tr'reishts" tleaswes and. conversion FactorsÉoq
-A.ericu"ltrrra1 Froductse Otter',a, July 1954,



.'.'....'...: .:.:

r27

i'iul-tiple Regression anslJ¡sis tias chosen as 'bhe operational

'¡ech:ríque on r.,'hich the d-ata r,rere a¡aIysed." Tne basic fo::n of the mod-el r¡as

of the Cobl*Ðou-glas tytrle uhicir r:iay bc expressecì algebraically as:

0_ 0^ ß_ fx
ñ --=.'I.o'2o', 

'lLnÍ
eit = s j{i; lrf ,",5-¡.""et E

r.¡l:ere Ç,- cìenotes peï capita consumption of the ith 
"o,umodity 

at iime tr X. *I t,

= ïêâ1 price of the iîn cornmod-ity at tine t, XZt = real d.isposable iircone per

capita at tj-ne *, O5t"o."ln_lt = reâ.I prices of related. co¡nmod.ities at ti-::re

t, e d.enotes a constant the natural logerithm of l¡hich is 1¡ Xr. = the ehange-

in-taste variable and. e: represents the population error" the al;oha (ø)

coefficient represents the m:meric constant erpected. in absence of d.ìs-

'curbances from the causal variables wh-ile the beta (F) coefficients re-

present tire inùivid.ual regression coeffi cients to the respective ind-epend"ent

variables (ï-...oL_)u 0n the assumption that the c; a¡d p parameters rÞy

be estinated- b¡r sample s'r;atistics, the basic form of the mod.el as applieö

to the sample airalysed. lvas:

^ b- b^ b- bx
ô --¡.rvz"r) nnl'
Qi-t = *tit ^2t 

:i5l' o " e

In logari'r;hnic for:nr this appeared. as

lo¿c Qtt = log a + bI 1-o+\r, + b, loS Xet t Ortoù.* *.'"o* bl' "

'flre first difference forlt of the basi c ¡iod-eI i^¡as used sincer fron

preliminary tests conclucted., it appeared- that tlris mod.ification ltas the ¡ros'r;

effective ii: reducj-rrg au'cocorrelation a:rd. nulticollinearity, the d.j-sl,-urba.::ces

r.¡hich are usu-aJ-ly present in tj-:rc series data. Ttre first difference forn of

the mod-eI and. th¿.t r'¡hich was used. throughout the analysis r'ras:

À1og Qi.r,j = I-og a + brAloe\ + brAloSXr+ l:floü-, *"u.* brf\ "
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fne d.ena"rrd. fu::ctions d.erived. are those upon vhich staiisiical

pred.ictions for l-9?C r¡cre based. lhcse are sulraarizedi in Àppend.ix C (ta¡tc

"^.J ri'EI,s r¡ith stancLard errol:s of each regression coefficicirt given in parenthesese

S'i;atistíca1 preclictio-ns of consunption of selected. food.s in 1970 are also

prs.söÍrbd-i:r Appendix C (Ta¡feWT). From these results the follorting obscr-

va.tions m¡¡r be irad.e:

a. Ïn about 8,0 per cent of the cases airalysed. price elasticÍty

es'Linates 'i,Ieite negative a:rc} statisticaily significant. this suggests 'chat

a o11c pc:: cerrt i:r.crease in tire prices of these con-mod.ities is liicely 'co

brllg about sign:ifica"nt reductions j:r the quantitj.es consu¡aed., at varSring

ctcgrces of res;ooirsiveness" i,-rom the sigreifica-rrce of thcsc pricc c¿u-a^Lrtity

rcla'r;ionships -Lhe firs'bhypothesis may be accepted. on basis of ihe em¡irir::t

errid-encco

b. I'Ía.rgari¡.e a:rci rvhitc potatoes exhibit positive and signif icant

p::ice cluanti[r relationsìrips. !f:e d.ema:rci for each is Ìr1ghly inelastic
/ . , ^\lalrout .2J. Trese factors, together -w"ith a negaiive and. large incone

elasticifo' for margariue, aid. in identifying this connod.ity as a Giffen good-"

The situation icith potatoes is less clear; quantity consumedL of this eon-

r:oùity appears to increase as price and disposabl-e íncome increasei,.,

co 'lhe cornnod,ities for ¡,¡hich d.emand. is highly inerastic are:
-r-i-- / , ' \d.airy p::oducts (as a conposite), buttere margarinee coffeeu tea, sugar¡

t'¡hite pc';atoes and. wheat flour" rn atl the casesu with the exception of

margarine a:rd. i'¡hite potatoesrprice reciu-ctions wiLl result in d.rastiealt¡r

red.uced. revenir.es ancl r.rill pronote imperceptible increases Ín the

q'uantities consurned..

d-" Der,:and for lamb and poultry ineat (the conposite) is highly
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elastic, thjs ind.icates tha.',; price d.ecreases or increased" output of these

products rri-l-l enha:rcc rel¡cnu-es, prolad.ing prod.u-ction costs rcmain s'cai:le.

e" Disposable income exerts a significant influence on fooC

consumption" Significant incon:e consumption relationships r+ere d-iscovered.

in 70 per cent of ¡'he cases anaL;rssfl" 0n basis of this observation the

second" hypotlresis n¿y also be acccpted."

f" In vielr of the negative and- significant incorne elasticities 'che

fo11or+i:r6' cou¡tod.ities ap;oear to be economÍcalIy inferior: pork, margarinee

lard-, iùreat flo',.:r ancl ccreal products" tlhere are ind.icaì;ions tliat lanb s-nd-

=¡1n1"ls-.riir.-' ì¡¡rr ¡ì.^ ì"^ j-¡f^vi n- ^'16ç19 bU_t thC teitôCirnrr lr¡s nnt ì^rrnl.o -Ð,J fivvrlp vv_ u ut¡ç uvrrv_v1ivJ. ::GÐ ¡lv u pvu¿r

ernpirica'1 ly substan'r;iateci.

g. !I:e si¿nifican'b cross relationships be'uween indìvid.ue,l con-

uod.i'¿ics arrl- Srou-ps of colrnod.ities offc:: cnpirical proof th¿i consurrptj-on

of some commod,ities l^¡i-11 j:rcrease or d"ecrea.se when the prices of others

change, 'Jhat i-s, some food.s are substitu.-bable nhile others are couple*

neätar5r. 0n basis of th:is observefion the third. hytrrothesis he"s been

accepted-"

h" S\rbs'Lit-utabiliiy a.nd. complenentarity between sone food.s l:ave

not beeir clearJ.y established-" Àlthough there are apparent ind-ications

tot¡ard one or the other aLternative, the lack of statistical si$dficaf,lce

in add.ition to 'ohe comparatively high sta:rd.ard. errot:s rend.ers a specific

pronounceaent of these cross relationships impossible"

i. [he ]ríghest percentage increase in total consunption in 1970

I - ^r^\(over L962) is enticip,ated. for cheese, na::garineo coffee, poultr¡r pro(iucts

and the ired- neats" 0n the other hand., total consumption is expected. 'co

decrease i:r the case of bu-tter and. tea"



j. The Un:ited- States continues to be the major coupeting su.p;olier

'co Canacla" tl.is is possible because of the high J-evelSof tech:rologícal

progress ths.t result in large economies in prod"uction, processing and. nar:

keting of food.sr e:rd. consequently Iol¡er suppl¡r prices" Geographíc proriroiiy

tii-th relatirrcly oasy aovenent of goods beh.¡een them has road.e Canad-ars

positioir more vuLrrerable.

k" Ïn viei¡ of the cornpetition faced- from tìre United States, Canada

might be benefitted. by e:rpartsion j:r cevtain of the agricultrrral entcrprises

for vhich the fu-h-rre economic poieirtial is grea*. Some exanples of noie

are the r'ed. Laea'cs, poultry pr'oducts, margari,ire and. cheese" In this respocï

therc is 'r;hc necd. for plaruring' a¡rd. training rdth a vÍer.¡ to d.evcloping thc

necessalTr skilIs, ';echnolorye and. hence cornparable economies, i:r all as-

pects frorn procluct'i on to consurnption. Government assistance throu"gh Long

term Loans and- ¡rrodÍfiecl trad.e policiesu includ.Í-ng accelerated search fo::

more stable supplies of food.s not prod.uced donesticallye night also be

Tlecessal]¡ neaJls of 'l esser::ing complaj:it and d.iscontent among producers and.

corlsrrûersc Producers nigh'c then be able to expLoii more firlly the econon:ic

potentials availabler thereby eirha,ncing financiâl rel,rrrns to farring,

Consumers m:ight be in a better position to procure their food. requi-renents

at prices d-eerned more satisfactory than at present.

1" It is Ín*icateci that less enphasis ought to be given to certain

conmod.ities nou produced-" Sone examples of note are fluid. lvhole rniJk, lard.

and. shortening. i.s anelternative, attention should. be d.irected. to expand.ing

or ini-tiating' the poteniially lucra.tive enterprises such as may be e:ryected.

in the red. roeats and. poultiXr ind.ustriesu
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Recomrendations for l\rtr¡re Research

fhe majl objective j¡ the present ínvesti€tation was to d.erive

a set of price¡ i¡rcome and. cross elasticities estj-uates which couId. be

utílized. as bases for agrÍcuJ-tural planning, forecasting and. d-ecision-na-

king in Canad¿. T?¡.e results trnesented indicate tL:et this objective has

onJ.y been prtially satísfied¡ in spite of the observation thàt alL the

hypctbeses forqulated. have been accepted..

Ttrere are aptrErent wealm€sses¡ particularly with regard to the

nagnitud.e, d.:irection, and. significance of narry of the el-astÍcities d.eríved..

tre size of the stand.ard. errors of mar6r of these trnra.neters was large enougþ

to conceal clear and. specific economic reLationsbips j¡ a number of insta¡ces

where there tÍas no statistical sígnificance attached.o thj.s r,¡as trnrti-cr:Iarly

tnre wj.th beverages (coffee a.:rd tea) and. vegetables.

1þ s¡ar¡ip6¡tion of ttre estimates of nr:.].tipIe coeffÍeients of d.e-

teruinatior. (R2) a¡rd. standard error of estimate (S) revealed. that a better

rrfitrr of the 1irres of regression to the d.ata may be d.esirabLe. fn other

words¡ it appears that the operatÍonal techn:ique enpl.oyed resulted in a

hígþ proportion of unexplained varíabílity in consumption of some foods.

Such was the case mith porlcr eggsr flgad whole ruilk, cheese, coffee, tea and.

vegetabLes.

ûr basis of the above wealmesses it is suggested. that:

1. As a neans of verifyi::g¡ refìrtÍng or improving the est'irnates

derived. in this study future investigators night examine the feasibílity

of enplo¡ni-:rg a d.ifferent treatnenf fron that of the present study. Con-

sid.eratíon night be g:lven to the appLication of faøÍIy budgeting¡ orderÌ:rg

or scaling preference method.s.

r.tF>i{
I.i' '
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2. Si:rce ihere are vafid reasons for d.oubiíng the reliability of

the d.ata 1r-*bJ-isired.e it nig'ht be necessarl. to have these d.ata revised. at tile

sourcc prior to anal¡'sis" flrere are tremendot-ts d.ifficuLties attached. to this

sug'ges';ion but i:.evertheless the possibility is not too ::emoic.

3" lhe tj:re elenent d.eserves adequa-be consid-eraf,ion as r.¡e11. fhere

should- be a:np1e tj¡¡e avail-able before fuh-rre s'cud.ies are r.rnd-erteken. this

t'¡ill enable tl:e inves^i;iga'cors to engage i:r pretesting several, d-iffe::ent

ancì. logical r¡ariable-conbinatioirs i'iith a. rriew to arriving at the mos'¡; sati s-

factory" ïn other rtord-s i'; prornid-es t-hc opportunity' irhereby the nosi

relevani -'¡ariablcs nay bc selected for ai'ta1ysís"

[here is a. possibility th¿t current i.nportation of food.s lj]ce

poul'1!ry meats ancl eggs in.to Ca"irad-a ruighi ilrpose severe econonic clífficuLties
Jj

on isola'ced ind.ividræl farrl rurits síncc these jrnlorts ruight be concentratcd.

j-n isolated- arease pariicuJ-arly those closer to the foreígn supply centres"

Ït is therefore suggested. that separate studies be cond.ucted at the nicro

leve1 ancl aíned. pri:naríly at d.iscovering the true impl-ications to ihese

faruing u¡:its and. their possible consequence to the econony at large. Tn-

forma*ìon thus gaÍned. is expected- to be helpful in gearin6 the pace and.

d.epth with lrhich rened-ial steps night be iirtroduced- b¡r farmers, bu-siness

and. gover"ments"

Ïn light of pred-icted- consun-ption it is further su-ggestecl tfrat

stud.ies be u:tclertaken to evaLuate and deterraÍne Canadars potentíal for

exp,ansion of her najor and nost promising agricultural enterprises" lhese

stltd.ies nay be expected- to form reliable bases upon i+hich to grad.ually

proceed. lrith e:rpa::sion geared to requirenents as they arise"
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APPENDTX A

TABT,E 1(I1(

A]/EEAGE PROPORTIONATE ALLOCATION 0F IERSONAI E)PENDITITBE 0N_-_C.00DS

ANÐ SERVTCES, COi{STAiVr (rç49) DOLLARS, CÁ.NADA, 1926-.62^

Average Annual Personal- Expenditure
ftems

192Ç39 r9t+7-5L 11952-56 t957-6r L962

-Per cent

29 "6 27.L 26,0 25"8 2)+"8Food

Tobacco and
Al-cohol-ic
Beverages

Clothing and per-
sonal furnishings

Shelter

Household opera-
ti-on

Transportation

Personal and
medical care and
death expenses

Miscellaneous

5"5

12"8

rl-"7

14.1

8"2

5"7

l,2"h

7"7

I) "ó

10"8

a3"o

9"8

6"3

11.5

7,5

l.2"2

11.0

L3.2

TT"7

ó"0

L2"l+

7"9 7"7

11"7 1r"4

I1.8 I2"2

r3,7 13"8

72"2 12.8

6.6 7 "2

l_o "3 10.1-

Sources: Calcul-ated from National Accounts. Income_and Expenditure,
t926-56; 1962" Ttre ye .
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APSET{ÐIX C (continued)

ïA3T,E XXÏ

ÞBëÐIcmD cOTlsU}iPTTOlv OF sETÃcm ¡OO}S ¡Ï} ITOD GROUPS, CA}TADÂ,

1962-197O

Connoditv
?er capita consunption chenge in

Íota1

------.- 
ûonsumption

-Hredacfed
1962 for 1970 IoÃ2 - 7O

Red }4,eats

Seef
Pgrk
I'anb'

?oul-t¡y l.{eat

Chicke¿ I"Íeat

Ee'gs

I'].uid. ¡{hole rdl-k a¡rd

Butte¡

Cheese

Coffee

Tea

Sugar

¡fargaríne

L.,ard

Shorte[in€

llhite potatoes

I{heat flour

Cerea"Ls

t38.5

to.tI
49.9
3.e

32.6

)).o

78'.7

]..6.4

a.6

9.0

w.o

10.1

9.0

!64-o

!)¿.o

r39.5

]:65,7

85.0
56.9
4.7

42.O

41.0

45.9

-Lô.b

L)c¿

1.8

89.4

18.9

6.6

8.1

l-48.0

151.1

?er cent

4t"7

36.O
75.o
46.5

55.o

)1.4

16.0

-36"4

I28.7

-11.2

9.2

L21.6

6.6

l-0.0

Ll.?

Source: Conlruted.




