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ABSTRACT

Al\T ECONOIV]TC .A}¡ALYSIS OF FACTORS INFLTItr\TCTNG
DEMAND A}ID PRTCES TN THE CA¡TADIAÀI

POUIÎRY IVIEAT TNDUSTRY

Bruce Lee

Unlverslty of Manttoba

L9?3

rn recent years con.slderable growth 1n consumptlon of
poultry meats has ocourred ln carada. Durlng tlre saüe perlodo

the hlstorlcal roles of prLce ancì. lnd.lvlduaI declslon-naklng
1n the poultry meat lndustry have bee¡ supplanted by

lncreasLngly greater de€crees of central Lz.ed, declslon-maklng

a¡d adrnlnlstratLon of prlces. A baslc need exlsts for
understandlng economlc forces whlch lnflue.nceu or operate

wlthln the poultry sector of the meats economyo The study to
foLlow was deslgned to satlsfy three obJectlves:

1- To dlscuss and. provlde quantitetlve measures of
the d.eterrnlna¡ts of demancì.;

2o To assess the relatlonshlp between prlces at each

narket level by an examlnatton of the structure of marketlng
margln s;

3- To provlde a model whlch may be used. for naklng
short-term forecasts of poultr¡, prLces.

The study perlod was composec of the nonths coverlng
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L96)-L9?0" The nathematlcal- tool enployed, to dlscover

fwdamemtal relatlonshlps was muItlple reg:resslon analyslsu

Three economlc models srere speclfled to explain¡

t. Income-consumptlon rel-attonshLps;

2" Betall prf.ce relatlonshlpsg

3" Wholesale-fara market relatlonshlps;
for flve subclasses of poultry meat vrhere data perrnrtted..

slnce a slrnultaneous solutLon ?üas requlred for the farm-

wholesale model, two-stage least squares regres.slon

technlques were applled to obtarn estlmates of structural
parametêf,so FLnally these nodels were applred ln naklng

short*term prlce foreoasts.

the results of emplrlcal analysts of the models were

ln getreral accord wlth those from the llterature revlewed 
"

For the flve poultry meat subclassesu prLce elastlcltles of
demand were obtalned, or derlved., for each market revel.
these resulüs were hlghly elastlc. Bevealed. ln most of the
structural equatlons was an undeslrably hlgh degree of serlal
correratlon " Thls suggests the posslblllty of a mlsslng
varlabre(s) v¡h1ch could be lnterpreted. to be the eff ect on

t,he poultry markets brou¡çht about by admrnlstered prlclng
pollc1es of provlncrar marketlng boards, The evaruatlon of
thls hypothesls has been left for further sùudy.



TABLE OF COI{TENT'S

LIST OF TABLES o 6 s o o o . ø ø o ø ø ø ø ø ø o o ø ø

LIST OF FIGURES ô o ø ø o o o e ø ø ø o o o o o ô e e

CHAPTEB

I INTRODUCTION ø o ô € è o ø o s o o o o ê o è

A ' o*iftf;u3fill"o:*l:". 
'T :": :'Y"T": ':u1'"

B. SÏATEI'IENT OF lHE PROBLB}I9 OB]ECTIVESg A}trD
SCOPEo o o o o e o øe o o e o eo ô o

1' Problem o o o õ o o o o o ø o o o o o

2. ObJectlves o o o e o e o o ø e o o ø

3. Scope o o e o o o o e o o o o o o o o

TI ÎHEOBETICALCONSIDERATIONS O O O O O ' ø C O

A" DEFINITIoNS o c o o c o ø o 6 e o o o ¿ o

B. REVIEWOFTHELTTERATIJfiE O O ø ø ø 6 9 O

III BCONO}]IC THEORY AND ANALYTICAL FRAitiEt.JoBK c c

A. ECONOyIIC THBORY e o ê o . o ø o o o o, ô

7o Dernand El astlcltles o o o o o o

?-" Income Elasblclty B.econ sldeled . o o

3" Deflatlon o o o o c o o o e c o c o o

4. Interreglonal prlce Relatlonshlps o o

5" Iviarketlnø liarglns o o o c ô c ê o o o

6. Prlce Predlctlol.t o ô o o o o . o o o

B. /\}TALYTICALFRAMEWOBK Þ O O O C O O O E O

PAGE

vl1

x1

1

t5

t5

ß
11)¡/

L9

t9

25

47

41

L+¿

46

55

57

59

6l

6S



v1

TAELE OF CONTENTS

CiTAPTEB

1" Conceptual llo<le1 s " o o o o o o o o o o

2" LlmltatLons ' o o o o o o o o e o e ø o

3" Data Avallablllty and Sources o o o o o

4. Tdentlflablllty o e o o c o o o ê o o 6

5" Summary of Econometrlc Model o o o o o

6" Econometrlc }lethodology o o o ò o q o o

IV RESULTS OF ANALYSIS ø ø O O O O O O g O O O O O

A. STATISTTCALCRTTERIA O O O O O O O O O O ø

B. PRESENTATION OF ÍIESIILTS ø ø O O O O O 9 O Q

1" Income-Consumptlon ltlodel o o o o . o o

2u Retal1 Prlcelvlodel o o o o o e

3" Farm-Whol esale Moclel o o o o o o þ o o

. C. PRICE PREDICTION g O ø ø O O O O ø ø O O O

I). SUMi'1ARY AI{D DISCUSSION OF EESULTS ø ø O O O

V LIYTITATIONS e CONCLUSIONS AND IÌvIPLICATIONS o a ø

A. LII\IITATIONS O O C O O O O E O E O

L" Data o o o e o s c o e o e o

2" Autocorrelatlon o o ø o o c o o o

3" Pred1ctablllty ô o o o o e o o o

4. Ivlarketlng Board Effects o o o q ô

5. Elastlclty ô o c o o e o o o c ø

6" Complementarlty o o o o ô o o o o

B. CONCLUSIONS AT]D ]IIiPLICATTONS O O O E

.BIBLIOGRAPIíY ø o o o c, . c c o e c o o o o ó

øoo

oèc

ooo

ooo

PAGE

66

86

Q.

g2

94

101

705

t05

108

110

117

r23

189

196

205

205

205

208

209

2L0

2I7

214

277

22L



LTST OF T.A,BLES

TABLB PAGE

I CASH TNCOME FBOM SATE OF FARIVI PRODUCIS TN
CAIIADA, (exoludlngNelrfor.mdland) , o s o o . 1

rI coNsuMPTro¡{ oF PoULTRY MEAT IN CAt{ADÁ. ø ø ø ø 3

Irr EXPOnTS9 TMPORTSe Al{D TOTAL DOMESTTC
PBOÐUCTION OF CHICKEN A¡üD TURKE]r L952-1970 . 10

IV sroB.A.cE STOCKS AS .AT DECEMBEn 31 ANÐ STOCKS
AS A, PERCEhITAGE OF TOTAT PBODUCTÏON OF
cHrcKErüANDfUBKEyI95l,-t9?O ø o ø @ 6 o e ? !2

v AGE, LIVS WEIGHT .A.t{D ÐVISCERATED WEIGHT A1
MATURTTY OF THE FTVE M"A^TOR CLASSES OF
POULTRYME.ATBTBDS E @ @ O @ @ E 9 ø ø O O " 2L

vI YIELDS OF POULTRY ÞIEAT CLASSES ø ø @ o ø ø o o 23

vrr DIBECTe CROSS, AIüD TNCOME ELASTTCTTTES OF
DB¡4ANÐ A¡[Ð PRICE FLEXIBILITTES FOR CHICKEN
Á¡{DTURKEYOBTATNEÐBYBBANMW @ 9 ø ø ø ø ' 2?

VIII SEASONA.L ELASTICITTES OF DEMAND OBTATNED
BYSTA¡üTON @ o o o ø I e e o e ø ø e o ø ø " 29

ÏX QU.AATERLY PRICE FLEXTEILTTIES AND
ET.ASTTCITIES OF DEIVIA}TD FOR BBOILEBS
oBTAINED BY LOGAI{ Al{D BOLES ø ø ø o e o o ô 30

X ESTII4ATES OF ¡/IONTHLY PRICE ELASTTCITIES OF
DEM"{ND FOR BROILERS AT THE FARIVI LEVEL9
1,953-L963, oBTAINED,By FABnIS AIùD DARTEY o o 32

XT MONTHLY PRICE FLEXIBTLIÎY COEFFICIMTÎS FOR
CATEGORIES OF TUBKEY IN ONTARIO9
L96t-Lg6?, oBTAINEDBylvtATTHEws. . o o o o , 35

XII QUARTERLY REÎAIL ELASTICTTIES OF DE¡VJAND
FOË TURKET rN THE UNTTED STATES, 7g6O-L966 " 3?

xIII DïRECT, CBOSS, ND INCOME ELASTICITIES OF
DEF¡"AND FOR CHICKEITI A¡ID TURKEY OBTAINED
BYGEORGEA¡¡DKTNG O O O ø O 9 ø O O 9 ' ø " 40

XTV INCOME A}¡D FA}IILY SIZE ELASTICITTES IN
RELAI]ON TO CONSUMER DEMAND RESPONSE O E 9 O 53



vll 1

LTST OF TABTES

TABLE PAGE

XV BESULTS OBTAINED FROM EMPIRTC"AL AT{ALYSTS
OF THE TNCOME-CONSUMPTION BELAîTONSHTP
FOBCHICKEN MEAT ø ø o @ o o o o ø a @ o o o 111'

)fl/T RESTJLTS OBTAINED FROM EMPINICAT A¡ü"ATYSIS
OF THE INCOME-CONSUIVIPTION RELATION FOB
TURI(EYMEAT o o e E o o o o ø ø ø o o o ô o tls

XVII BESULÎS OBTAINED FROM E}IPIRICAL ÂI{AI,YSIS
OF TI{E RETAIL PNICE RELATION FOB
BROILERCHICKEN o o o o ø ø o o o o @ ø e è 118

XVIII RESULTS OBTAINED FROT'I EÞIPIRICAL A¡üALYSÏS
OF THE RETATL PRICE RELATTON FOR
HEN TUBKEY o ó a e o e ø ø o o o e ø o o o r L2!

XIX BESULTS OBTAINED FROM EMPIRICAI, A¡üALYSIS
OF THE NET-IMPOBf BELATTON AS PROXIED
FCIRBBOTLERCHTCKEN 6 q o o o ø ø s o ø o o 125

Ð( BESULTS OBTAINED FROM EMPIRTCAL AI{ALTSIS
OF THE NET-IMPORT RELATION AS PROXÏED
FORHEAVYCHICK$I o o o o o @ o 6 ø o o @ " t27

XXI RESULTS OB$ATNED FROÞl EMPTBICAL A.Ì{ALYSIS
OF THE NET-TI{POBT RELATTON AS PROXTED
FOR BROTLER TURI(EY O 9 O O ø ø 9 O O O O O' L29

XXTI RESTJLTS OBTAINED FIIOM EMPTRICAL AI{AT,YSIS
OF THE NET-IMPORT RELATTON AS PBOXIED
FOR HEN ÎUBKEY e o o ø o ô o o a c o e o o' L31

)C(ITI BESULTS OBTAINED FROIYI EMPIRICAL AT{A.LYSIS
OF THE NET-TIqPORT RELATION AS PBOXIED
FORTOMTURKEy ø ø o o e o e o o ø o o o e . t32

XXIV BESULTS OBTAINED FROI'{ EMPIRICAL AhIATYSIS
OF THE INVE$¡TORY RELATTON FOR BROTLER
CHICKEN o e ø ø o o o o o o ø ø o o o o o o L3?

XXV BESULTS OBTAINED FBOM E}IPIBICAL ANALYSIS
OF TEE TNVENIOBT BELATTON FOR HEAVY
CHICKEN ø o o e ø ø o o ø ø o e o o e e o o L39



1x

LTST CIF TABLES

fABLE PAGE

XXVT RESULTS OBTAINED FROIVI EMPIRTCAI, A}IATYSIS
OF THE INVE$ITORY BELATTON FOR BROILEB
TURKEY ø @ c ø ø ø e o ø o o o o ø o o o ø " 1'41

XXVII RESUTTS OBTAINED FROM EMPIBICAL ATqALYSIS
OF THE INVENTORY RELATTON FOR HEN
ÎURKEY o o o o o o o ø ø ø o c e o e @ ? o' L43

XXVTII RESULTS OBTAINED FROM EMPIRICA.L AI{A.LYSIS
OF THE INVE{TORY RELAT]ON FOR TOM
TURI(ET o o e o o e o ø e e o o ø e o o o o " L46

)O(IX RESULTS OBTAINED FRO¡{ EMPIRTCAL A¡üALYSTS
OF THE WHOLESALE PRIOE RELATION FOB
BBOTLEBCHICKH{ o o q o ø ø @ ô ø ø o o o o 15I

)Ofi NESULTS OBTAINED FBOM EIV1PIBICAL A}üA],YS]S
OF THE WHOLESA.IE PRTCE RELATION FOR
ITEAVYCHICKEN e o o ê o o o o e o o o o o " t53

XXXÏ RESULTS OBTAINED FROM EMPIRICAI, AIVALYSIS
OF THE WHOLESATE PRICE BELATION FOR
BROILER fUBKEf e ø o ø e o c o ø ø ø o o o " L55

XXXII BESI]LTS OBTAINED FBOIII EMP]RTCAT ANATYSTS
OF THE WHOLEJSALE PRTCE REI,ATION FOR
HEN TUR¡(EY e o o e o e o o e o @ e @ o o o . 158

XXXIII RESULÎS OBTAISIED FBOM EMPIBICAf, A,hIA&YSIS
OF TEE WHOI,ESALE PRICE AELATTON FOR
roM TURKEY o o o e o o o e ø c o o e e o c " 160

XXXIV RESULTS OBTAINED FROÌ'I EMPIBICAL AhIAI,TSIS
OF lHE FARM PBTCE EELAÎTON FOB BROILER
CHICKEN o ø e e o c o o o o e o e o o e @ o t66

XXXV RESULTS OBTAINED FROM E},1PIRICA.T, AI{ALYSIS
OF IHE FANM PRICE RELATION FOR HE.AVT
CHICKEN e o o e o o e ø o o o o o o e o o o 168

XXXVI BESULTS OBTATNED FROI{ ES1PIRICAT ANALYSIS
OF THE FARM PRICE NELATION FOR BROILEB
TURKEY o o o o o o o o ø ø e o o o o o o o, L?7



LIST OF TABLES

TABLE PAGE

XXXVII RESULTS OB'IATNED FRO}I E}IPIRICAL ANALYSIS
OF THE FARI{ PRICE RELATION FOR HET{
TURKEY è ø o o ø ø ê o 6 o ø ø o ø o o 6 o " t?3

XXXVITT RESULTS OBÎAINED FBOIVI EIV1PTRICAI AIIALYSIS
OF THE FARIVI PRICE RELATIoN FoTI ToIvI
ÎURKEY e o o o o o o c e o ø ø ô o o o o o " !?5

XXX]X RESULÎS OBTAINED FROFI EIIIPIRICAL ANALYSIS
OF THE FARVT SUPFLY RELATION FOR
BROTLERCHICKEw o o ø ø o o o c o o ø o Q o 1gO

)& RESULTS OBTAINED FROI'{ BMPTBTCAL ANALYSIS
OF THE FARIVI SUPPLY RELAÎION FOII HEAVY
CHICKEI\T s o e o o o o o o o o o o o o o ø ø 181

}O,I RESULTS OBTAINED FROM EMPIRICAL ANALYSIS
OF THE FARM SUPPLY RELATION FOR
BROTLERTURKEYo o o o Þ o o o o o o o o o. 1gl

XLII RESULTS OBTAINtrD FROM EIViPIRICAL ANALYSIS
OF lHE FABIq SUPPLY BELATION FOR
ïtEN lUIìKEy 6 õ ø ø ø o o o o ô o o è ø o o . 195

XLTIT RESULTS OBTATNED FROI4 Bi'iPIRICAL ANALYS]S
OF THE FARM SUPPLY RELATION FOR TOIU
TURKEY o e ó o o o o o . o é o o ó ¿ o o o tô?

XTTV INDIC¡]S OF IìESPONS]VENES,S SHO!{TNG THE
EF'FECIS ON THE PRICE SPREADS
ASSOCIATED WIîH T ú/Tg. CHAIVGES IN
IìETATL PBICES o c o ø o o o o c o . c ø o . 20)

XLV AVEHAGFj IviONTHLY ELASTICITY COE!-FICIÌINTS
DERIVEDFOBEACHI\IARI{IJTLEVEL 9 O O C C O " 2L2



LÏST OF FIGURL]S

FIGURE PAGE

f AVERAGE wEIcHr oF BROILFiR oHICKENS (L96t-L97o) " L+

II AVERAGE WETGHT OF HEAVY CHICKMIS (T96L-W?A) O O 5

IIT AVERAGE WEIGHT OF BROII,ER TURKETS (L96L*L9?O) " . 6

IV AVEnAGE WEIGHT OF HEt\r IURKEyS (t961.-Lg?O) " ô o ?

v AVERAGE WETGHT OF TOpt TUBKEYS (196t-tg?0) " o o g

VI IIIEEKLY PER CAPITA CONSUMPTION OF CHICKEITI BY
FAMILY SIZESe nEPRESENTED AS ÐEVI.å.TIONS
ABOUTAFA}ITLYSIZEOFTWOADUTTS O ô 9 O O E TL?

VTT WEEKLT PER CAPTÎA CONSUMPTION OF TURKEY BY
FAMILY SIZES9 BEPRESESTED AS DEVIATTONS
ABOUTAFAT¡ITLYSTZE OFTWOADULTS E @ O 9 ø 9 116

VTIT NET SEASONAL NETAIL PRICES OF BROILEB CHTCKmü
AI{D HEN TURKEY9 REPBESENTED AS DEV]ATIONS
ABOUTJAIIUARYPBTCES (IgØ-Lg?o) o s o ø o o , 122

IX NET SEASONAL IMPORTS OF POULTRY PBODUCTS
REPRESENTED AS DEVTATIONS ABOUT JA¡VUARY
LEVELS (tgØ-Ig?O) ø ø ø ø ø o Q ø o o o o @ o 734

X NET SEASONAI, POULTRY INVENTORY REPRESE¡ITED
AS DEVIATIONS ABOUT JANUARY LBVELS
(tgq-Lg?O) o ø a o o o o o o e o o o o o o " 148

XI NET SEASONAL WHOLESAI,E PRICES REPRESENTED AS
DEVTATTONS ABOUT JANUARY PRTCES (tgØ-tg?o) " , t63

XII NET SEASONAI FARI4 POULTRY PBTCES REPRESENTED
AS DEVIATIONS ABOUT JAI{UARY PBICES
(L9Ø-L9?O) o o o 6 o e o o o o a o o o a o " L??

XITI NET SEASONAL QUA}üTITT SLAUGHTEA¡D IN
REGISTERED STATIONS IN CA¡{ADA REPHESES]TEÐ
AS DEVTATTONS ABOUT JAI{UART LEVELS
(t9Ø-t9?0) o e o e o o a ø o e o @ ø ø e ø " 1BB

XIV DEFLATED RETAIL pnIcES OF POULTBY VIEATS,
ACTUAI, A¡lD PBEDTCTED _ Lg?t e c e e o o ø e " Lgz



FTGUBE

XV

XVI

DEFLATED
ACTUAT

DEFLATED
ACTUAL

LIST OF FIGUBES

WHOLESATE PRICES OF POULTBY I,IEATS 9

A¡IDPREDICTED-t97I @ e o e o o o o e

FARM PnTCES OF POULTRY MEAtSe
ANDPAEDICTED- l9?L ø ø @ e o e @ @ o

xl1

PAGE

L93

195



CHAPTER T

INTROÐUCTION

AU MA,]OB DE\TELOPT4ENTS IN THE POULTRY ME"åT TNÐUSTRY

The productlon of poultry meat ln Car¡ada represer¡ts

an l-nportant contrl-button to fazu Lncome, Durlng the past

two d.ecadesu the proportLon of fa¡m lncome easyled from

poul-try emterprlses has Lncreased fron 3.53ft ln t95O to

6ðOfr ln t)lO as sho¡run by the data ln Table I"

TABLE T

CASH TNCOI"IE FBOM SAI,E OF FAR}I PRODUCTS TN CAI{ADA
( exclud lng Newfoun dlar¡ d )

L950 Lg6o t970

Poultry meat

lotal lncome

7t+ u966

2eL22,000

( s 000 d.ollars )

L3I+rLþ50

2,?31+ e 5oo

258 e859

l+r 1oB r 6oo

Source: Stat 1 st lc s Canada" QuarterLv Bulletln of
Statlstlcs, 2t-003, Ottawa,

I L>[Le

The sane perLod has beem

decllnIng producer prlce

meat.

characterlzed by generallY

levels for all classes of Poultry

Consumptlon of poultry meats

1

1n Ca¡rad.a for the
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perlod t95O to 1970 has shov¡n evr upward tremd. Table II
shows that per caplta oonsunptlon of fo¡rl and chlcken wâs

tB"3 pound.su and of turkey was 3"t pound.s lrr L95Og ln L9?0

per caplta consunptl-on had. rLsen to 3l+"3 powtd.s and 10,0

pound.s respectlvely" As v¡elLo the dlstrlbutlon of poultry

meat consumptlon has changed.u As a percentage of total
poultry meat consumptlon, the amor¡nt of fowl and chlcke¡l

consumed has d.ecreased from 83,1+ft l'n t95O to ?6.57" ln L9?0

whlle turkey consumptlon Lncreased from tJ"Jft to 22"4ft and

goose and duck meat decllned from ?"8ft to L.tft.
bllthln the chlcken and turkey classes of poultry

meat¡ slgtlflca¡lt changes have occurred ln the technlques

of productlon and marketlng" Improvements In genetlc

strucfure have resulted ln stralns of btrds that are noted

for thelr feedrng efflcLen:cy and dlsease reslstemceu thus

lnprovlng theLr potørtlal for meat productlon, .åccordLng

to tumery (52196?e6), ln the early nlneteen-flfttes the

maJor proportlon of chlcken a¡:d fowl meat v¡as made up of
the heavy or roastln6r chlcken cl-ass produced largely as a
by-product of the eggl lndustry, Itj recent years the

enphasls has changed so that the maJor proportlon of chlcken

produced 1s of the llghter weLght blrdsu As a percentage

of totar fowr and chtcken producedo heavy welghts have

d.ecreased from ?O.l+fr ln t95j to L5.2"/" Ln !g?0. For turkey
mea.t, the proportlon of heavy welght turkey has shom a

slurlJ.aru though smallero decllne from 84.3ft ln t95B to
63"1+7i ln rg?0. rn Flgures r to v the monthly average slzes



lABLii TI

CONSUI'IPTTON OF POUI,TRY }IEAT IIÙ CANADA

79 50

per
Category Caplta Total

796o

Per
Caplta Tofal

lAia

Per
Capita Total

Fov¡1 a¡ cì

Chlcken

Turkey

Goo se

Duck

Total

(dressed wel¿fht)(

1bs. 0000 lbs"
78 "3 245,135

3 "7 +7 ro4g

0 "3 4.633

0.3 3 1468

22"0 294r285 ?.? "? 491+ ,792 4/l'. B 958 , | 50

evl sc erated tvL " ) ( evl sc e ra ù ed ,r'r. . )il
lbs. e000 Ibs. lbs. oCOO lbs"
20.8 372 ,077 34 "3 733,6?C

6 ,t1. r1,3 ,548 1C " C ?14 ,? t,?

0.?

0"3

2 
'794

l atl 1)t ( ( )

-) t: 
^1-'tJ\t,)

{, r.tn
'r t - | w

no

^1'Jo)

Sclut'c e : Ca¡a.da Depart.nrent of Agriculture, Poulir¡'
DlvIslon a.nd llarket Inforuation Sectlon,
Productlon a¡rl l"larkct lrarrch, Poullr'.lj
IeÃE€! _Revie',,r, (Annu=1 ), Ottar^rál- 1!p-1 î?C.

/A ,r-rary of d.efLnLtlons beglns on page !9"
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FIGUEE I
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FIGURE II
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FIGURE III
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of flve categorles of poultry meat slaughtered ln

reglstered statlons l"n Canad.a are shov¡t'l for the perLod t96t

to L970 "

Such changes ln prod.uctlon can be vlewed as

adaptaülons to changlng consumer preferencesø The growlng

market d.emands for smaller bLrds are 1n part a response by

homemakers to neHrJ-y ad.vanced. marketlng teohnlques.

Accordlng to H111 (142L966¡11-12), broller chlckens and

broller turkeys have become more readlly avall-able through

refall outletso have been presented ln ready-to-cook fresh

or frozen fonnu ffid have been subJected to a greater degree

of sales presentatl-on ln recent years" The overall meats

economyo of whlch the poultry lncLustry ls a related part,

has experlenced slnJ-lar growùh of consumer demand ln recent

years and the poultry meat sector Ls expeoted to compete wlth

beef and pork for t,he consumeres dollar"
Canadlen trade wlth other countrl-es ln poultry

meats has been very small- ln relatlon to productlon.

Canada has maLntalned the posltLon of a net lmporter of
poultry meat products slnce t953. Bethreen t952 and t970u

average a¡nual lmports of chlcks¡ Ì.¡ere equal to 0"83fr of
domestLc productlon n and average annual turkey lmports

amounted to l+.68ft of productlon (Table III), The d.ata ln

TableIII also show that for the same perlod, exports as a
percentage of productlon averaged 0.06% for chlcken and

0"L2ft for turkey. It ls lnportant to note that the

canadlan producer 1s protected from tlnlted. states lnports
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by a t2"5ft ad val-orem tarlff on dressed and. evlscerated

poultry, wlth the restrlctlon that the l-mport duty be not

less than flve cer¡ts per pound nor nore than ten cents per

pound. The tarl-ff on llve poultry movlng from Unlted

States to Canada ls two cents per pound. Thl.s lmport

protectlon has geeaerally rylabled Ca¡ladlan prod.ucers to

attaln farr prlces for thelr poultry prod.ucts ¡vhLch

exceed.ed correspondlng prLces rece3.ved. by thelr Amerlcan

count erpart s "

Invemtory hold.lngs of poultry meats are

predomLnantly related to seasonal or short-term factors"
For many Cayradla¡s the consumptlon of poultry neatu

especl.all-y turkey, 1s stLLl reserved for festlve occasLons

such as ThanksgLvlng and Chrlstmas" H111 (t4:"1,966tLt)

notes that brol-ler chlckens are prlnarLly sold ln fresh

foruu but broller and. heavy turkeys are gererally marketed

ln frozen tom,s.U The end.-of-year stocks of chtcken and

turkey meat dat,a presemted Ln Table IV, shopu that stocks of
chlckenr meat and of turkey meat averaged 8,45ft and t7,5+ft

of d.omestl-c productlon for the perlod L95L to t970.

Slnce t96L the marketlng of poultry meat products

In Ca¡lad-a has gradually come under the control of provlnclal
producer marketlng boards; as of January, I9?2, only prlnce

Edward lsla¡d and Nev¡foundland dld not have broller chlcken

! 
"ro".lncreased sales

H111 reported h1s researchu there has beem
of frozen broller chlcken.
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narketlng board-s and none of the Marltl,me provlnces regulaf ed

bhe marketlng of turkeys. Reletlve to total Canadlan

prod.uctlon ho¡sever, these provlnces supply less than 5ft of

the brol-ler chLckens and zft of the turkeys narketed wlthln

the country. In 797Lu a comblned broller chLcker¡ and turkey

marketlng board came lnto operatlon 1-n Quebec,

The movement toward marketLng board- regulatlon of
poultry meats arose ln response to economlc problens of
prod.uct over-supplXs lnstablllty of prlces and depressed

lncomes to producers" WIth the lnceptlon of the marketlng

boardsu Lt car¡ be lnferred that producers0 bargalnlng povrer

has Lmproved relatlve to the power exerclsed. by hatcherles,

feed compaJlles, processLng agencles and retall flrms ln the

lndustry. However, the lndlvlduaL provlnclal boards have

been 11-nlted to exercLslng theLr po$ùers wlthln the

respectlve provlncesu whLle many of the flrns operatlng ln

related Begnemts of the lndustry have natl-onal orlentatl.ons.
These constderatlons have provoked a deslre on the part of
maxy producers and producer boards for natlonal narket

regulatlon and after long debate the Fa¡a Products

Marketlne Agencles Act receLved flnal approval fron
Parl-Ia¡remt ln January of rg?2, Thls legrsl,atlon prov'ldes

for the formatlon of natLonal mârketlng agelrcles for
regulatlng the marketlng of Bpeclfled agrlcultural
commodlti-es 

"

Agrlcultural market regulatlon requlres extensLve
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lnformatlon on productLono consumptlon and prlclng to be

operatlonaL and effectlve. The baslc obJectLves of marketlng

board. pollcy are to achleve stablllty ln prlces of

commodltles and bo red.uce lncome lnstablllty of produc€rso

Stablllty may be attalned by the boards through supply

management poll-cles eff ected by quota a1locatlons. Prlor to

allottlng producer quotas to achleve a partlcular prlce level
though, an accurate assessment of future consumptlon at that
prlce level 1s requlred"

Currer¡t1V¡ lndlvldual provLnclal- boards make

estlmates of consumptlon whlch become bases for planned

productlon lncreases or cutbacks by the respectlve L'roard,

Coordlnatlc¡n of market regulatlon strategles amorrg provlnces

1s attenrpted through communlcatlon between boards; buù

adequate coordlnatlon 1s not always achleved due to dlfferlng
estlnates of consumer demands wlthln lndlvldual provlncesô

Hence ùhe market regulatlon strategy followed by one board

oa¡t be partlally counteracted. by t,hat of a board ln a

n elghbourlng provln ce. Furtherrror.ee provln clal narket 1ng

boards have been establlshed for'both chlcken fowl and turkey

fo¡r-1 but only recently ln Quebec has one board been ot,Ea.nlzed

fo deal wlth both commodltles. Analyslrg demands for poultry
meats 1s a¡r lmportant step towards lmprovlng the operatlons

of boards from a producer stalrdpolnt. The fu1l beneftt of
uslng such reguratory planB can be achleved lf lnformatlon
on demand lnterrelatlonshlps, prlce d,eterrnlnlng factors ancl

trade þatterïs are knovrn.
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B. STATEMEIIT OF THE PROBLEIVI, OBIECTTVES9 A$TD SCOPE

1 " Problem

The d.evelopment of the Canad.len poultry lnd.ustry,

the economlc problens of growbh and adJustnæt encounteredu

and. attenpts at theLr solutlonu are slnllar 1-n marìy respects

to those of other Canad.lan agrlcultural lnd.ustrles"

Current regulatlon of CanadLan poultry meat productl-on as

undertaken by provLnclal marketLng boards, ls Largely based

on a subJectlve efeel of the market e, Throughout late L970

a¡d early t97Lu lndtvLdual producer narkettng boards

attempted to prohlblt sal-es wlthLn thelr borders of poultry

products comlng from outsl-de. thelr actlons $Iere partly ln

response fo an exportl-ng polLcy LnltLated. ln fhe provlnce

of Quebec, where stocks of poultry products, especlally

broller chlckense had reached very hlgh levels. fo brlng

to an end the restrlctlon of lnterprovlnclal flows of
poultry requlred a rulLng from the Supreme Court of Canada,

Such actlonsu coupled wlth recer:t legLslatlon at the

natlonal level ln the form of a Farrn Products Marketlng

Agency Actu lndlcate that there Ls an l-mportant baslc need.

for understandlng economlc forces whlch lnfluence, or

operate wlthln the poultry sector of the meats economyc As

the hlstorlcal roles of prlce and tndlvldual declslon-naklng
ln the lndustry become supplanted by lncreaslngly greater

degrees of centralLzeð. declslon-makLngu there 1s created

both an opportunlty and a need for obtalntng addltLonal
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Lnformatlon and for lmprovLng exlstl-ng lnfornatlon to add

to the store of lcrowledge about poultry meats. Herce thls
study was dl-rected at ldentlfylng the prLnclpal factors
responsl-ble for Èhe deternlnatlon of prlces of Canad.lan

poultry meatsn

2. Ob lBc!,,å.ves

Speclflca1lyu the study was desL€r:ed to satlsfy
three obJectlves;

1" To dlscuss and provlde quentltatLve measures of
the d.etemlnants of denand, lncJ.ud_Lnge

1) varlatlons l-n quantltles consumed.;

11) d.emar¡d elastlclty vrLth respect to prlce and

ln come g

L11 ) the effects of compettng products such as

beef, porks and the other poultry neats;

fv) the lrnpact on the Canad.lan poultry market

of condLtlons ln the tlnl_ted States; and

v) factors whlch lnduce Canadlan suppllers Èo

nove poultry comnodltles lnto or out of l-nventory holdlngs.
2. To assess the relatlonshlp between prlces at

each narket level by an examlnatlon of the structure of
narketlng; narglns; and

3" To provlde a model whlch may be used for naklng
short-term forecasts of poultry prlcesu and. to apply lt to
tgTL 

"
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i" Soope
- &

A mod.el of the Car¡adlan poultry lndustry w111 be

presented whlch combLnes tlne-serles and cross-sectlon

data. MonthJ,y tLme-serles data were accumulated for the

perS.od L963-19?0" The analysls Ls llmIted. to thls perlod

d.ue to data 1Lml-tatLons to be dlscussed. later, The mod.el

purports to explaLn the foruatlon of prLces for each of the

fo1lo¡s1ng f 1ve maJor classes of poultry meat:

1" broller chLckens9

2. roastLng chtckensg

3. broller turkeYs;

4" hem or med.lum welght turkeys; and

5, tom or heavy welght turkeYs"

Further subdlvlslons based. on these flve exlst elther

through grade d.lfferentlatton or through dlvtslon of the

above classes by welght, but more speclflc analysls ls
prohlbltled by a lack of publLshed data.

Enplrlcal analysls of the monthly model w1.11 be

carrled on 1n two phas€s. Inltlallyu demand at the retell

level w111 be examlned" Them, Ln the nerb phase, wholessle

and producer derlved demand-s w111 be analysed uslng the

Lnformatlon galned from the retall analysls as

predetermlned. (fn the statlstLcal sense), In thls manner

the overall conplexlty of the ar¡alysls oan be 1l.nLted."

Furthernoree lt was not posslble to obtaln d.ata for all
categorles of poultry meat at the retall market Level,
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SatlsfactLon of the obJectl,ves can be attalned by

an analysls based on the demand for Canad.lan poultry meats,

havl-ng only nlnlmal reference to supply condltlons ln the

poultry lndustry" A slmple short-perLod. prod.ucflon

I'orecabtlng nodeL becomes necessary when conslderlng short-

tem prlce forecasts, Neverthelessc rto lntenslve analysls

of fhe prod.uctlon characterlstlcs 1s deemed. necessârlo

The lmportance of d.etemlnlng an accurate measure

of the elastLclty of dema¡d wlth respect to lncomeu and the

problenns emcountered when uslng the slope coeffS.cLent from

the lncome varlable tn a d.emand equat3.on obtalned. from

tlme-serles d-ata are dlscussed subsequently. In order to
avoLd these d-lfflcultles Ln thts stud.y a suppLementary

analysls of cross-sectlon data was r¡ndertaken to obtaLn

estlnates of Lncome elastLclty of d.emar¡d, The lnformatlon

obbalned fron the supplementary cross-sectl"on analysls was

then lnposed on the nonthly ttme-serl.es portlon of the

stud.y,



CHAPTER TI

THEORETTCAL CONSTDEITATIONS

The communlcatl-on of knowledge ln ar¡ accutate and

easlJ-y understood manner ln an underlylng obJectlve of

every econonlc analysls. Thls communLcatLon ls facllltated
lf the analyst ensues that the reader ls exposed to a

mlnl¡num of confuslon regardlng the use of technlcal. termso

and f.f the reader ls made acqualnted wLth the cument leve1

of knowledge relatlng to the subJect or commodtty under

conslderatlon. Thls chapter presents the deflnltlons of
f eohnlcal terms used ln thls study, dlscusses the re-sults

from slmllar analyses recently publlshed by other

researchers and outllnes the economlc theory relevant to the

Èoplc at hand,.

A" DEFINIl.'IONS

Several terrns are used by menbers of the poultry

Lndustry whlch convey obscure or nultlple ÌleanX.ngs to the

unlnltlated observero lulany tems are to be deflned ln thls
secblon, the nea¡rlng of whlch wll-r not become clear rintll
subsequmt sectlons of the study are read. It Is
necessârye however, to glve the deflnltlons of some of the

often used terms ln order to malntaln coherency ln

19
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subsequ€nt dlscusslon .

Chlcks and. PouLts

The terms chLck and. poult refer respect1vely to
d.ay-oLd members of ohLcken and turkey stralns of fop¡l,

Cockerels ar¡d PulLets

The terms cockerel and pullet refer respectl-vely to
f he nale and. f emale gemd.ers of chlckem fowl,

Tone_and, Hem s

The tems tom and hem refer respectl.vely to the

male and. female gmders of turkey fowl,

Subclasses -of PouLtry MeatV

W1.thln each of the chlcker¡ and turkey classesu

several- further categorles of poultry can be dlstlngulshed.

on the basls of age a¡ìd wel.ght at maturlty" On such a

basls, flve poultry meat classes are summarrzed. Ln Table vn

ThLs study ls concelïed wlth each of the flve classes,

Chlcks of both genders enter the productlon
process, a$d are marketed. as elther brollers or roast€rso

At seven to elght weeks of age the pullets may be narketed
as Junlor brollerso for use by specLalty outlets and_ so1d. Ln

ready-to-eat fora. At nlne to tr¡elve weeks of agey os

L/- The deflnltlons erten:ded ln thls sectlon were
summarlzed from dlscussl0ns between the author and
Ivlr. E' Kltchen of the Manrtoba Broller chlcken and rurkey
Producer l{arketlng Board.s,
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at a l-lve welght of less than flve poundsu chLckens of both

sexes @ay be markeùed. as broLlê¡'go ' Á.t wel-ghts greater

than flve pounds bhe chlckensu predomlnantly cockerelse are

marketed as roasÙers. Generally, roasters faLL ln the age

group thlrteen to slrbeen weeks"

Poults pl"aced for turkey productlon are of two

typesu broLler weLghts and. heavy weLghts. Broller poults

are of mlxed gmder and achleve a marketable llve weLght of

less than twelve pounds at fourteqr to flfteen weeks of

age. Poults placed. for prod-uctton of heavy weLght turkeys

may also be of elther sêXo Hø turkeys mature Eo a ll"ve

welght of fLfteer¡ to seventeen pound.s ln nlneteen to

twenty-one weekse and tom turkeys are marketed at twenty-

four to twenty-elght pounds after twenty-one to twenty-flve

weeks" Hgl1s and toms nay also be referred to as medLums

and heavles, but thLs need not âlways ldentl-fy theLr Sender

sl-nce toms are sorìetlmes marketed at llghter welghts" To

be completely accurete lt nust be noted ln thls study that

the hen a¡¡d tom categorLes are not composed exclusLvely of

fenale and male blrds, welght belng an over-rldlng factor,

Dres$gd ag4 Evlscerated. Welghts

Poultry carcasses whlch have had only the blood ar:d.

feathers removed before sale to the flnal consumer are

referred to as New York dressed. Poultry carcasses from

whlch the lnedlble vlscerae head, feet, feathers, and blood

have been removed- are referred to as evlscerated " the fwo
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weLghts may be

gl.ven ln Table

conpal.ed by use of the converston ratlos
vI"

TABLE VT

YTELDS OF POULTRY }ÍEAT CLASSES

CIass
Llve to

Evl scerated
Dressed to
Evlscerated

Percemtages

BroLler chlckerr

RoastLng chlcken

Broller turkey

Hen turkey

Ton turkey

75

73

7B

BL

B2

B?

B¿r

89

91.

gt

Souroe c l{e

lcatl.on TX55, Economl"cs DlvlsLon,
Canada Departnent of Agrlcultureu Ottawa,
1962g P" 20"

Incubatlon Perlod.

The Lncubatton perlod refers to the tlme durlng

v¡hlch the eggs from hatchery supply flocks are kept ln
speclal clLnate-controlLed. lncubators for the purpose of
hatchlng, The lncubatlon perlod.s for chlckens and turkeys
are twenty-one and. twqrty-elght days respectlvely,

Prod.uctlon Perlod

For Èhe purposes of thls studyu

perLod w111 cover the tLne d.urlng ¡uhlch

the

the

prod.uctlon

chlcks and
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poults are und.er the management of a grower" Hence fhe

productl-on perlod w111 be equlvalent to the age at maturlty

for each poultry categorye

Flve segmtrtts of the Canad-lan poultry meat lndustry

câ¡r be ldentlfled¡
1. Breedlng and. hatchlng enterprlses;

2" Growlng enterPrlsesi

3" Poultry f eed lndustry;

4. Poultry processlng lndustry;

5. Retal-lln9 and dlstri.buf lng agenclesu

To provLde some perspectlve ln further dlscussLons the

lndustry may be vlewed tn capsule forn' The poultry

breeders supply the hatchery supply flocks wlth thelr most

recently developed stralns for the productl"on of neat blrds"

fhe eggs from these flocks are transferred to hatcherles

where they are placed. ln lncubators for the requlred. tLme"

The grower purchases the chlcks and poults frour the

hatchery, broods them artlfl.clallyu then provld.es then wlth

the speclalty feeds requlred throughout the maturlng

perlod, usually obtalned from a local feed dealer. When the

blrds reach the deslred market welght they are shlpped to â

processlng p1ant, where they are k1-11edu evlscerated,

gradedo packed ln fresh or frozer: forms, and stored ready

for shlpm*rt to the brokero the retaLl flme or an

lnstLtutlonal buyero From thls polnt the flnl.shed prod.uct

f lnds Lts way to the ftnal consumer"
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B. REVIEW OF THE LTTERATUBE

One lnportant reason for analysLng demand-

lnflusrcl-ng factors and- prlce-quantLty rel-atlonshlps arlses

fron the need. for estlnatlng the prl-ce and- lncome

consequs]ces of d.Lfferent forms of supply control ln

agrLculture" For exanple, prlces recelved by tUrkey

producers may be affected. lf narketlng board- all-ocatLons of

quotas for the productlon of broller chlckens are

tnsufflclent to satlsfy latent demands for poultry meats.

The publl-shed- resuLts of most d-enand. anaLyses Lnc1ud.e

emplrlcal estlmates of demand- parameters such as dlrect u

cross, and lncome elastlclblesu or prlce flexlbllltl-est as

well as the nethod,ology and. conceptual models enployed Ln

d-etertlnlng the estlmates" Studles of poultry commodltles

dlffer Ln statLstLcal technlques and choLce of varlablest

accordlng to the speclflc problem addressed by the

researcheru and- the level of sophlstlcatlon ln analysls

attalnabl-e gLven the constralnts ln tl-neu faclll-tlesu and

f lnanclng" In the followlng pages some of the llterature

pertalrlng to demand. relatlonshlps ln the poultry

lndustrles of Canad-a and llnlted Stateso publlshed durlng

the past decade, ls revlewed and maJor hlghllghts of each

study are presemted.

A stud-y conpleted ln the Unlted. States ln L96I by

Brendow (3:196t¿3)o attempted to quantlfy the demand

relattonshlps for twenty-four fars productsu some of whlch
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are pertl-nent to thl-s study. In the flrst two parts of hls

model Brand.ow d.escrlbes retall end farm level demands for

d.omestlc food^ usee the latter belng derlved' from the retall

portlon of hLs ana1ysLs" Brandow refers to hts modelu or

sbructure of denand. relati-onshl.pep âs @n E ø a

syntheslz€d. one. The retall part was constructed after

exÊlnlnatlon of earller statlstlcal stud.les of demand for

partLcular products and further statlstlcal estl-matLon ln

thts ferandoweç]l study"¡f Brandow (3ztg6Iz)-4) ad¡nlt's that
uo, o o consl-derable Jud.gnrent Was necessary throughout the

workem and" that u', , the complete structure ls lntend.ed-

to descrlbe long-nrn rel-atl"onshlps toward. vühlch markets

tæd rather than short-tem behavlour'm Average 1955-57

prLcese marglns and. market-clearlng quantltles forned the

bases for numerlcal estlmates" At the retall- 1evel,

Brand.ow conceptualLzeð. a relatlon between per capLta

consumptlon of each food Sroupu ed prlces of each foodo

dlsposable personal lncome per caplta, prLceS of consumer

goods and. servlces other than foods, and. changes Ln tastes

and preferences occurrlng smoothly over tlme. Inltlally

these varlables are expressed as logarlthms of thelr annual

values. Table VII summarlzes the pertlnent results In the

foru of el-astlcltles and prlce fIexlbllltles obtaLned. by

Brandow.

Many statlstlcal studles of demand use annual tlne-

setJ.es d.ata but lt 1s 1Lke1y that dlfferences Ln denand

exlst wlthLn the span of a year" In t96to Stanton
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TABLE V]I

DIRECTe CROSSe AÌ,trD TNCOIqE ELASTTCITTES 0F ÐEltAND
A}¡D PRICE FLEXIBILITIES FOR CHTCKEI\]

A¡üD TURKEY OBTAINED BY BRAI\IDOW

Demand Elastlcltles for Chlcken
and Turkey wlth respect to ¡

Prtc eú
chlcken turkey beef pork lncome Flexlbllltles

Retall l.evel

chloken

turkey

Fgrn,1eye1.

chlcken

turkey

-L "16

0.50

o "L2

-1.40

o "23 0.76

0.10 o"o7

-0 "95

-0"75

-L,49

-T.L3

0.37

o.4g

-o "74

o "32

0 .08

-0.92

o"t6 0"0g

0"07 0"04

Source ¡ Gn
or Farm Products

Ihe Pe¡,ln sylvan la
State IJnlverslty, College of Agrlculturee
Agrlcultural Erperlment Statlon, Bulletln
68o, August , t96t) u p" j.

úrrr"e flexlbL1ltles measure the percentage change
ln prlce assoclated wlth a t/, change ln quantLty dema¡d.ed..
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(z5tt96tz1-14) publlshed hls results obtal-ned from uslng

quarterly d.ata to ldemtlfy seasor:a] demand for broller

chlckens 1¡ llnlted States ln the perlod. fgfi-sg. Two

¡ood.els were employed, The fj,rst pennltted the slnultaneous

deterrrtnatlon of prf-ces and per caplta consumptlon of

brollerse ar¡d lncluded per caplta consumptlon of beef and

pork, and. dlscretlonary lncome per caplta as expl-anatory

varl-ables. the second estlmated. per caplta consumptlon

dlrectly, uslng prlces of brollers, beef and pork, and.

dl-scretlonary lncome per caplta as lndepemd.ent varlables"

The equatLons were conceptuallzed usfu:g the Cobb-Douglas

form a¡:d were estLnated 11-nearI-y by a logarlthnlc

transfonnatlon" Summer demand.s were for¡:d to exceed wlnter

demands for brolLers due to the lncreaslng popul,arlty of

chloksr for outdoor cooklng axd the d-eclLne Ln

conpetl-tlveness of turkey and other poultry meats from

wlnter level-s, Numerlcal results are presented. l-n Table

VTII.

A stud.y slmllar to Stantones was completed ln L962

by Logan and Boles (1?2I962s1050-1060) ln whlch enphasls

was placed on analyzlng the seasonal varlatlons ln retall
prlce and consumptlon of beef, pork, brol1ers, and. lanb In

the Unlted States uslng quarterly d.ata" Several hypotheses

relatlng to the Ievel and. slope of demand functlons Êmong

seasons of the year for the perlod L94B-L95} were tested.
The nodeÌs were estlnated ln reduced form wlth the prlce of
the commodlty belng consldered as the dependent varlable.
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TABLE VTIT

SEASONAL ELASTICITIES OF DEIVIAND OBTAINEÐ BY STAI\ITON

Denand Elastlcltles of
wlth respect

broller chLcken

Broller Chlcken
ùo:

beef pork ln come

Model r2/
wLnter

summer

ivrod.el rrv
wLn ter
summer

-L "26

-2"2t+

-L "29

-t "20

0"54

-1, "12

0.24

0.?6

1 .83

0,57

0,95

o "07

3,66

0.31

2 "!6
1 .09

Sources B" F, Stanton, 0'Seasonal Denand for Beef ,
Pork, Ðd BrolLersr0f Agr:Lqglturql
Econ ómlc s Research, x1îr-l-T@n-r-rarv ,
t96L) , !-tt+ "

y'ouuu".d form, prLce dependent "

VO"aaary least squarese quantlty dependent 
"
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Explanatory varlables Lnclucied, per caplta consumptlott of

other meats arìd personal dtspos¿rble lncome per caplta' In

stages, the nodels permltted 1) no quarterl'' varlatlon ln

leve1 or slopeu 2) vartatlons ln levels onlyu and flnally

3) qua.rterly varlatlon ln both l.evel and slope. the results

of the broll-er analysLs presented ln Table IX were obtalned

from the second stage.

TABLE ÏX

QUARTERLY PR]CE FLEXIBILITIES AND ELASTICTÎIES
OF DEMAND FOR BROTLERS OBTAÏNED BY

LOGAT{ A¡{D BOLES

Prl"ce Flexlblllty Elastlctty of Denan d g/

Flrst Quarter

Second Quarter

Thlrd Quarter

Fourth Quarter

-a "303

-0.360

-o,365

-o "3t?

-) "069

-2.588

-2 " 545

-2"930

Sourcer SamueL H" Loganu ând Jarnes N. Boles,æQuarterly Fluctuatlons ln Retall Frlces of
|leetrt' Journal of Fg:g Eoonoml(;_sn XLIVe
4 1¡¿vsp 

-

g/tne magrtltude of these coefflcLents w111 be
reconsldered ln Chapter Vo

In t962 a Canadlan study of broller chlckerr prlces and.

consumptlon Ln Ontarlo was publlshed by lJood (Z9r,I96jr4g-59).

The expanslon of dena¡d ln Ca::lad.a ln 1lght of decl-lnlng
prlces and producer costs and the effects of mass

merchancllslng tectunlques on denertd Ln Or¡tarlo were sumnarlzed"

Monthly demands were lndexed on the basLs of monthl-y prlces

and prlce relatlves for the perlod I953-tg6O"
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Durlng the perlod June 1959 to December L960 a brlef
analysls of the narket nargln revealed that weekly producer

prlces varted 0"6 cents per pound fo¡'every one cent per

pound. change ln retall prlcesu and the weekly elastlclty of

demand at the retall Ievel was found to be -2"O7"

Predomlnatlng the llterature pertalnlng to the

pouJ-try lnd.ustry are dlscusslons of prlce-quantlty

relatlonshlps and the seasonal lnpllcatlons of pattextls of

productlon. In t96L+, two researchers ln the Unlted. States,

Farrls and Darley (?t19642849-856)s uslng monthly farm

leve1 data, presented a further aralysls of the seasonal

patterrr of pr1-ce-quantlty relatlons for brollers ln the

7953-L963 perlod" Thelr model, slmllar to that used by

Logar: and Boles, consldered the effect on broller prlces to

producers arlslng fron varlatLons among monthly broller

supplles per caplta, whlle holdlng monthly slopes of the

demend functlon consta¡t but perrnlttlng the levels of the

f w ct lon to vary " these l lnltat lon s were 1-mpo sed thlough

the use of dummy varlables. Monthly prlce elastlcltles of

demand at the farm leve1 for the 795J-t!6J perlod are

presented ln Table X.

A¡other studyu publlshed ln the Unlted States ln

1966 by Bluestone and RoJko (2tt966243-5t) changed the

enphasls from broller chlcken to turkey s êtd from

ldentlfylng relatlonshlps between prlces and quarrtl"tles to
prlce forecastlng. The problem that vüas examlned requlr:ed

accurat€? prlce forecasts to enable producers to declde at
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TABLE

ESTIMATES OF I'IONTHLY PRÏCE
FOR BROILERS AT THE FARM

OBTAINED BY FARRIS

X

ELAST]CITTES OF DETV1A¡ID

LEvEL u r953-L96ju
ANÏD DARI,EY

Month EstLuate of Prlce Elastl.clty

January
Febnrary
l{arch
Aprtl
May
Ju¡r e
July
August
September
0ctober
November
December

-t,36
-L "3L-t,27
-L,t3
-1 ,04
-0 .99
-0"98
-0,97
-0 "96
-0.99
-1.08
-1"11

Source¡ PauI Lo Farrlso and Rl-chard D" DarleyuftMonthly Prlce QuantLty Relatlons for
Brollers at the Farn Level o 

rf Journal of
Faru Econonl.cs, XLVIe 3 (1i64Ï;8,F9:ð5õ',
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whlch welght to take thelr blrds to narketu whether to

custom process and store the blrd.s for later saleo or to

accept growlng contracts at speclfled prlces. The year was

dlvLded lnto two markettng perlodsu January to August, and

Septenber to December. The slgnlflcant varlables affectlng
defernlnatlon of turkey prlces Ln the January to August

perlod. were per caplta supplles of turkey ar¡d. per caplta

supplles of chlcken. In the maln marketlng perlodo fron
September to December, the slgnlflcant varlables were fowld

to be per caplta turkey suppll-es, and charge from year-

earll-er January to August levels ln per caplta poultry neat

consumptlon" Prl-ce elastlclbles of demand, computed for
comparlson purposess a¡ld coverl-ng the perl"od 1955-1964 were

-2.0 ln the January to August perlod, -0"J durlng September

to December, and -0"7 throughout the year" The dlfferences
conflr:¡n thate outsLde the hollday perlod, turkey competes

more dlrectly wLth chlcken for the consumer0 s focd dollar.
In t96? a Canadlan researcheru Emnery (5¡196?)"

publl"shed the results of a study whlch dealt wlth

determlnatlon and forecasts of factors lnfluenclng demand.s

for poultry neats for the perlod 1966-L9BO, based on

analysls of the perlod L949-I965" Estlnates of market

clearlng qusntltles, a¡d fatt and retall prlces were

gemera.ted wlth proJected supply and d.emand equated. wlthrn
the model . MaJor causar factors lnfluemclng demand were

populatlon growtho 1¡creases j.n oon suner dlsposabl-e lncone,
and prlces of poultry and. competlng meats. Arbltrary
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rralues of lncome and retall prlce elastlcltlesu selected

fron prevl.ous studles and deened. to be representatlve of
the perlod. ryr+9-L965, were l-.0 and. -!.3 respeotlvely,

The baslc obJectlve of a research proJect conpleted

by Matthews (19¿1968) ln Lg6B was to analyse the monthly

wholesale to ret'all prlce relatlonshlps for turkey d.urLng

the perlod I'Iay I96L to Aprl1 796? ln Ontarlo" Conceptual

models were developed for ea.ch welght category of turkeyu

1ê est brollersu hensu anrd toms; end structurar parameters

Ïrere estlmated- by apprylng multlp1e regresslon ar:alysls

technLques to these modelsu ln prlce-dependentu llnear
forms. Explanatory varlables lncluded. supplles of turkey
and brol-Ier chlcken, and beef and pork prLces at the
producer level " Deflatlon of the prlce varlables was

accompJ-lshed uslng the whoresale Prlce rndex. The year was

dlvlderl l-nto two marketLng perlod.s ln a manner slnllar to
that used by Bluestone and BoJko (ZsLg66"h3-jt), The prtce
flexlblllty coeff lclents are preser:ted ln Tabl-e xr" For

the second perlod-u coverlng the months from August to
Decembero the results pertalnlng to heavy turkey were

statlstlcally unacceptable and hemce are not lncluded ln the
table,

rn t97o sollman (z4zr9?0) presented. h1s results from

an analysls of the turkey lndustry ln the unlted states
durLng the perlod 1960- 66. Hls econometrlc modelo uslng
quarterly data" estlnated three behavloural relatlonshlps
demand, supply, trd end-of-quarter lnventoryo In hls
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TABLE XÏ

IVIONTHLY PRICE FLEXIBILITY COEFFICTENTS FOB CATEGORIES
oF ÎURKET rN ONTARTO , tg6r-\96?,

OBTAINED BY MATTHEWSe/

Category
January
to July

August to
December

Broller Turkey

Hen Turkey

Tom Turkey

-0 ,07

-0"04

-o, L4

-0.14

Sources C" B. Matthews, utAn EconometrLc llodel for
Q'rtarlo Turkey Prlcesn (wrpubllshed
Masters s d.LssertatLon u Unlverslty of
Guelph, 1968).

o/s the magrltude of these prlce fl-exlblltty
coeff lcleirts w111 be reconstdered ln Chapter V"
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formulatlon of demandu per caplta consumptlon of turkey was

determtned by deflated- fa¡m prlces, d.eflated prlces of red

meats, per caplta real dlsposable lncomec and a varlable

measurlng narketlng costs" Uslng ord1nary least squares

estlnatlon technlquesu and al-lowlng both slope ar:d. level of

fhe functlon to vary by quartersu Sollman obtalned the

elastlcltles shown ln lab1e XII"
The dlfferlng slopes of the demand fu:ctlons ln each

quarter show the slgnlflca¡ce of seasonal varlatlons ln

demand" D¡rlng the fourth quarter (trolt¿ay season) prlce

elastl-clty ls smallest and lncome has llttle effect on

con sumptlon "
When the complete nodel was applled to evaluate

lndustry adJustments ln response to changes Ln

predetermlned varLablesu a very lmportant LmplLcatlon for
market regulatLon was revealed: a galn ln total revenue

acc:n¡ed to producers f-f enphasl-s ln supply management uras

placed on stLnulatlng denand ln the off seasonu and

reduclng supplles d.urlng the holld.ay *"^"on "U
AIso ln t970, Yankowskl (30¿t9?Oc1-10) presented

h1s results from an analysls of the meats economy ln

aliltt ls thls k1nd. of lnformatlon on d.emar:d.
characterlstl-cs whlch 1s slsllflcant to narket regulatlon
strategLes, Whlle these conslderatlons wlII not be
analysed ln depth 1n thls study, a complementary analysLs
of reguratory Lmp11-catlons ls belng cond.ucted. based on thlsstudyo see N' I,. Longmulr, nAspects of Regulated lvlarketlngfor Agrlcultural Products: The Case of poultry Meatrl(unpubllshed Masteres dlssertatlonu unlverslty of ivlanltoba,
L972) 

"
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QUABTEBLY BEtrA.TÏ,
M THE

TABLE XTT

ELASfTCTT]ES OF ÐEMAND FOR TUBKEY
IJlsrîED STATESe X96o-66

Quarter

El"ast$c$ty w3.th
respeet toa L

PrX.qe

I¡roome

Bed neeÈs

-o "5853
L"07t+3

-0,7o3t+

*3.. n907

L"?367

*0.6676

-0 "¿'?¿å8

o"L589

o "6970

SsuroeB M, A. Sollment
t

ErperS.uemt Statl,ont
Ml,nnesotan L9?0r.il

The estf.mated. ooefff.oS.qrt was
etsnd.ard errûr and. eXaefloåty

Ë å8r
IJ¡a3.vere3.ty of

exeeeded. by lts
was ¡¡ót eomputed.,
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Canada durlng 1949 to 1969" The lu¡portance of beef ayrd other

neat products ln Èe¡ms of value and quantlty to Canadlan

consunerse and. ln terts of farn cash recelpts to Canad.la¡l

producersu were descrlbed" Then maJor hlstorlcal trends ln

the d.emand for beef and other meatsu and factors related to

these tremds, were analysed, Multlple regresslon analysls

technlques ?tere employed wlth the prLce-quantlty ftmctlons

expressed ln quantLty dependentu double logarlthnlc form"

For poultry meats lt was detemlned that a tO% change ln

retall prlce was assoclated wlth a -5"6ft change ln per caplta

consumptlon, and a L0"?ft change 1$ personal d.lsposable lncome

per capLta" The retall beef and pork prlces proved

lnslgntfloar¡t ln expLalnLng varlatlon ln per caplta poultry

consumptlon although the lnd.lcaÈed relatS.onshlps were

ne6çattv""! FLnally the methodology and. requlsLte assumptLons

were outllned and used for proJectlng demand for beef and other

meats to L980"

The flnal study Èo be consldered here was publlshed ln

t97I by George and Klng (11¡197L) " A comprehenslve analysls of
demand for forty-nlne comnodLtles and food" comnodl.ty groups was

estlnated ab the retall level ln the unlted. states, uslng both

cross-sectlonaL date (from the unlted states Department of
Agrlculture household food consunptl_on surveys of L955 and

t965) an¿ tlme-serles d.ata (L9L+6-L}6B) , Ore obJectlve of thts
study was to obtaln a matrlx of demand lnteryelatlonshlps,
s1m1lar to that obtalned by Brando¡s ln 196t. The dlrecto

il rnt,
reoonsldered ln

suggestlon of complementarLty wll1 be
Chapter V.
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crosse snd lncome elastlcltl.es of demand obtalned by these

researohers ls glven 1.n lab1e XIII"
One of the purposes of a llterature revlew ls to

asslst In the fornatlon of hypotheses for further study. At

fhls tlme, a brLef recapLtulatlon of some hlghllghts of the

stud.les dlscussed. ln precedl.ng pages ls ln order. Two sallent
features reappeared constantly ln rev1.ewl¡g the l-lterature;

L" In an absolute sense d.emand elastlcttLesu srith

respect to poultry ¡neat prlces and consumer lncomee are

l"nconcluslve ln nature" Beported prlce elastlcLtles at Èhe

retall l-evel ranged from -0"78 to -)"0? for chlcken meats ar¡d

from -0"47 to -2"00 for turkey meats. ElastIel-tles derlved.

from prlce flexLbllltLes were even hlgher, Income

elaetlcltles ranged from 0"16 to j,66.

2, Whether nonthly or quarterly data were belng

analysedu It was d.lscovered that the level of d.emand.s for
poultry meat varLed throughout the year, The magrlltude of
seasonal varlatlons dlffered among the studles ln whlch

measurement of these fluctuatLons was attempÈed,

A thlrd featureo noted for lts absence tn the llteratureu
ls the posslblllty of a prlce relatlonshlp ln effect between

ùhe markete for poultry meats ln canada and the unrted
states. The theory underplnnlng thls hypothesl.s wtll be

developed ln chapter rrr" Most canadran studles dealt wlth
poultry meats as a group; con sequently, d.lrec t appIlcablIlty
of these results to the regulatlon probrern ls llmlted,
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TABI,E XT II

DIRECî, CROSS, AND INCOIiE ELASTICITIES OF DE¡:AND
FOR CHICKT,T{ AND ÎU]IKEY OBTAINED RY

GEORGE AND I,íING

Demanrì Elastlci;0"::"::l"i:1 and rurke¡'

chlcken turke.y beef pork 1n con:e

Betall 1evel

ch1 cken

turkey

Farrn 1evel

chlcken

turkey

-o "78

0 .40

-0"60

o "31

0.08

-ro)o

-?/
-?/

0.10

0.13

O"O6

n 10

0 .07

0.04

0"1s

ô ,')

-?/
-a//

Sourc e :

Econon:1csu ii;arckr¡ 797I) 
"

nol, reportecì.

P. S. George, and G" A" Klng, Consumer.
Desraü d f or Fo.:,d Conmod it 1 e s in ihe Lin 1i. ed
Sãl,æ:wïT h-F t'e@ äõñîEãp tr
ffi-?6-õ"r1ñlffigr'1 cul t u la 1

s/



CTIAPTER TII

ECONOMTC THEORT A}üD A}IA.LYTTCAL FRAI'fEWORK

A.. ECONOIYITC THEORT

ObJectlves arlse out of the examlnatl-on and

analysls of the problenatlc sltuatlon" In thls oase the

problematlc sLtuatlon arose from the observatlon that the

hlstorlcal roles of prlce and lndlvld.ual declslon-maklng ln

the markets for pouJ-try meats are beLng replaced. by degrees

of centralLzed. decLsLon-naklng and admlnlstered prLc1n8.

thl-s transltlon process, w1-th lts concomltant adJustmentst

Ls beset wLth confusl-on ar:d. uncerùalnty" Accordlng to

salnon (ztztgØs?7) 
u

A statement fwctlons as an hypothesls lf tt ls
taken as a premlseu ln order that lts loglcal
consequences can be examlned and compared wlth facts
that ca¡¡ be ascertalned by observatlon"

In fonnulatlng an eeonometrlc model for analysls of fhe

demand characterlstlcs of the flve categorles of poultry

meatsu several hypotheses are requlred" The hypotheses

choser¡ for testlng have a dlrect bearlng on the obJectlves

of the study. The basls for outLlnlng of hypotheses ln an

economlc study Ls found ln economlc theory.

The theory of demand postulates that quantLty

demanded- ln a speclfled perlod. ls a functlon of the prlce

of the commodLtyu prlces of maJor substltutes ar¡d-

T+L
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cgmplementse and. consumer lncome.V Dema¡d. sche¿ulesu

showlng the quantltles of a Sood selected at dlfferent

prlces by consumerse may be derlved- from elther the ut11lty

functLon or an lnd1"ff erence map. (Sanuelson (zZet967 s

Chapter V))' In thls study nelther d.erlvatlon ¡uL11- be

attenpted except ln sofar as the derlvatlon contrlbutes to

the dLscusslon " In the flrst sectlon of Èhls chapter

several theoretlcal concepts w111 be presented. and.

dlscussed.. The second sectlon ls devoted to outllnlng the

conceptual mod.els employed Ln the analysLs"

Tt Ls exped-Lort to conslder several economlc

concepts vrhlch relate to each category of poultry meat

prtor to outllnlng factors whlch are pecullar to the

Lndlvtdual neat categorles" The followlng pages contaln

d"lscussl.ons of 1) d.enand. elastlcltles, 2) deflatlon,

3) lnterregLonal prlce relatlonshLpsu þ) marketlng narglns,

s$d 5) prlce predlctlon 
"

1 o Demand Elastlcltles
Elastlcl-ty of demand ls an Lmportant concept ln

economLc analysls" It refers to the responsLveness of the

quar¡tlty of a product that w111 be purchased to chang:es ln

lts otor prLce, the prlces of competLng produots¡ or changes

ln consumer lncome levelsu glven the demard curve for the

Utn. tera ¡rquantlty demand.ed.r¡ refers to the actual
quantlty purchased at narket prlces, whlle
refers to the d.emand. scheduÌe whlch shows
prlces whlch consumers are w11llng to pay
quantltles 

"

the ter¡r |td.emand.¡t

the maxlmum
for gl-ver total
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proåuot, åß gg.:L otlrer determS.srante of d.enand. he}d oonstent'

Theee separate relatloneh1pe are oalXed. om-pråee

eLaståotty, es"oss-prlce elasttottyr and. lnaome elastlelty.
S3.noe dlfferæt eommod.lt3.es use dlfferøtt unlts of measuree

oonpar1soas s¡ûong eommod.l.tÍ.es are dlffS.en¡lt whm phystrcal

r¡nlts (buehe3,s, potend.s, eto" ) ere used' ConvørtLona11y,

el,aet3,olt3.es are epeolf1.ed. ae ratlos of peromteg@Bs hoXdl.ng

al,l. other feoÈors eonstant, and. are therefore d3.mq¡elonlesg.

Pr*oe elaetS.olty" The nost ooamøt rel,etløtehlp le
Èhe om-prloe elaetLolty o& d.enand.u or the percær&ege ohange

1n qr¡ant3.ty aeeoetated. wî.th a smaLt" (usua]'ly Lßl pereeltage

change 1n prleee e-g,t_gs.åg parlbuqu The Law of Demand asserte

ttrat ær S.nveree retr atlonshlp exå.s$e betwem pr$ee and.
u

Eua¡lf 3.ty denandeð sf e nor¡naL good.n Hæee the el"astlel.fy

of d.enend. wXth respeot to owr*pr3.ee has a negatf.ve s$gn u

The renge of these eoefflotmts te fron zero to nå.nus

lnfLnX.ty, trad.ltlonall-y separated. 3.¡rto three partst

1. " If, the abeoLute value of the ooeff Lol.mt exoeed.s

ø¡ee d.enand. Le elastlc¡
2u If the abeolute val,ue of the ooefflolent ls l"ese

fhan onee d.enend. le lnelastloã

3. A ooef,flclsrt of -1.0 repres@ts unltany

eÏ-aet3.clty and. pereørtage ohanges tn prloe and. quantlty are

equal n

u
A nomal-

whleh S.noreaeea ag
good f,s d.eflned. as one the d.ena¡rd. for
oonsumer lncomes lnorease"
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In general elastLclty coeffLclents vary ln

magzrltud.e along the d-emand curve rnaklng lt Èechnlca11y

lncorrect to categorlze demand for a specLflc commodlty as

elther elastlc or lnelastl-c. ThLs convemlence 1s

perultted, however, by conver¡tlonalIy referrlng to the

elastlclty wlthln the usual range of prlces. A common

practLse Ls to compute the elastlclty at the arLthmetlc

mean of the observatlons on prlce an:d quantlty.

Incone elast1g,lLy. Economlc theory postulates that

ln general as lncomes lncrease consumers buy more of most

products, and. when lncomes decrease the opposlte occurs"

The elastlclty of d.emand wlth respect to lncome ls deflned

as the ratLo of relatlve change ln quentlty demand"ed bo the

relatl-ve change Ln lncomeu holdlng other factors
lnfluenclng demand at a con sta¡t level.

In most cases the lncome elastlclty coefflclent 1s

poslt1ve, but a few commodi.tles have negatlve lncome

elastlcltles ln the usual range of lncomes, Followlng

conventlonal economlc terurlnolog:y, comrnodlt,les are

deslgnated as luxurles lf thelr elastlclty of d.enrand ¡slth

respect to lncome exceed_s onee necessltles lf the

coefflclent 1s posltlve but less thar¡ onee and Lnferlor
good,s 1f thelr dema¡d. response ls negatlven

Cro_ss-prlg_e elaEtlcltu, Conventlonal economlc

theory postulates that the demand for any conmodlty ls
lnfluenced by the prlces of avallable substltutes and
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oomplemgltso Cross-pr1.ae elastl.oltles of d'enand' are

measur€s of the responsS.vsreee of one conrmodlty to ohanges

Ln the prloe of enother oonmodS.tyn Though not dtsoussed at

Lørgth here, dlfferwrt types sf eross re}atS.onehlps cen be

Ld.ent3.fled. on the basls of substltutf.on effects outl.lned. Ln

tlre Slutsky equatS.on. (Hmdergon and Quendt' (L3e1958a26))'

Whsr d.eflnS.ng eross effeots betweør rqleted

oonmodl.ÈX,es the type of reLatfonshLp d.epend.s on fhe tmþtosryl

s1€gr of the substttutlon effect" lwo oommod.3.t3.ee are

eubetltutes lf both can set3.sfy the 84me need. of the

oonsumerg they are oonpX-ememts lf both are oonsumed Jolntly
to eat1efy sone pertloular need.' In the Slutsky relatlon

ùhe substS.tut3.on effect ls pos3.t3.ve for substS.tute

eonmod,ttLes and negatlve for oomplememtary oon¡nod.ttL€8"

For sommodS.ttes that are lndepsrd.enrt the substltutS.on effeeÈ

le zer.o'

Homoeesreltv and svmneÈrv oond.ltlons" For the

1nd.LvlduaL oonaumer two Lnportant rel,atlons betwe€n

elastÍ.o1.tLes of d.enand. are desorlbed by WoLd and Jureen ( 28c

IgS3eChapter VI)" The hosogeneLty cond.f.tl.on (or Slutsky-

Schr¡ltz reLat1on) etates that Èhe sum of the oross- and. o@-

prloe el,astS.cltLes and Lncome elast1.clty for a parttcul,ar

con¡ood.lty ls zero. Hathenatlcally

E+E+øo o+ E + E = 0foraLlle
ln X.yT2

where E

E

L1.

11

1J

= @gffl*prloe e].astl.ctty,

= Crogg-pff.ge elaetlattye J = 2s o e oe Yle
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and E = lncome ele.stlclt¡'.
1-y

The synnetry cond,l.tlon (or líote1I1ng-Jureen

relatlon ) lndlcates the relatlonshlp between cross-prlce

elastl,cltles. MaÈhenat1cal1y 1t 1s stated

E=RER(nE)
JlJlyJy

where R, R = expendltures on le J as a proportlon of
1J

total expendlture;

E eE = cross-prlceelastlcltles;
lJ Jl

a¡d- E e E = Lncome elastlc1t1es.
lv Jv

The symmetry condltlonu when used. ln conJu:rctlon wlth two

llmltlng assumptl.ons, and the lmolim value of one cross-

prlce elastlclty coefflcLent, pernlts estlmatlng the value

of the second cros-s-prlce ela.stlclty coeff lclent" It nust

be assuned 1) tfrat the consumers9 expend-ltures on the two

commodltles are small lmor^m fractlons of total expendlture

and. 2) tf¡at the lncome elastlcltles for ùhe two commod.ltles

are approxlnafely equa1. In thls case the relatlon reduces

to
B

E =_l_E o

lJ R Jl
1

By enploylng the homogenelty and syurmetry

condltlons governlng d"emand. elastlcltles, both Brandowo and

George and. Klngo srere able to develop matrlces of d.emand

lnterrelatlonshlps at the farm and retalI 1eve1s. Although

further conslderatlon of the honogenelty and symmetry

relatlons fa1I outslde the teras of reference of the study

1J
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at handu lt 1s useful to note that these relatlonshlps

could be applled uslng the results derlved ln thls study.

Ad.dltlonal lnformatlon about elastlcltlesr and the

proportton of consumer expendltures on the varlous poultry

meats, would be requlred" those resultse presented ln

Chapter IV, whLch are doubtful or not dlrectly calculated.

could then be conflrted"

Expemdltgre elastlcltyo Ar lncome elastLclty

estlmate based on expendltures on a partlcular cornmodlty

rather than on the physLcal quantlty ls sometlmes referred

to as a¡ erpendLture elastlclty" The reasons for uslng

expendltures ln thls manner are 1) because data on

expmdltures are often nore readlly avallable and less

subJect to euor than are data on consumptlonn end ?)

because the eLastlci.ty of expeldlture wLth respect to

lncome lncorporates a prlce effect d.ue to quallty

d.lfferemces as well as the quantlty effect,
In the ar¡alysls of lncome effects, for whlch a

nod.e1 ls developed ln a later sectLon of thls chapter, data

relatlng to both expendlture and consumptlon were avallable

for chlckem and turkey meats, The consumptlon d.ata set was

selected for estlmatlon of the lncome-consumptlon

relatlonshlps ln order to malntaln consLstency wlth the

data used ln estlmatLng other market reLatlonshlps ln the

overall analysls. Her¡ce a potentlal study of quallty
dlfferences envlsloned by corrsumers between the poul,try
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meat oategorLes was bypassed,

2",Incone Elastlcl-t[- Reconsldered.

In the next few pages conslderatlon ¡q1}1 be glven

to aLteltratlve nethods of computlng the elastlclty of
demand wlth respect to lncome, rncome elasttcltles oan be

measured uslng tlme-serles d.ata from the narket place or
croas-sectlonal data from household budget studles" when

uslng tlme-serles or cross-sectlon data, the elastLolty
coefflclemù can be computed frorn the lncome slope of the
d.emand relatlon. Thus the average i.ncome el-astl.clty for
the L-th commodl.ty ls glvem by

ãqg =___1 ø

1y
êv

r
q

L

where q = consumptLon of the l-th commodlty,
1

Y = Lncone,

and èÞ q = derlved lncome slope fron a quantLty
1 depemdent regresslon equatlon.

ðY
rn theory and. practlse the two sources of data usually d.o

not yLeLd the ssme erastlclty value, and lt ls necessary to
lorow the reasons for thls dlfferenoe before chooslng one

technlque over the other"

In an analysls of tlme-serles data the d.emand

relatlon may be speclfled- ln ùerms of prLces of the
comnodlty ln questlon, prlces of avallable substltutesu
dLsposable lncome¡ ând changes ln consumer tastes and.

preferenG€so Thls pennlts the d.lrecù computatlon of lncome
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el,astlclty as the partlal derlvatlve wlth respect to lncome

¡¡hen uslng a double-log forug or as the product of the

lncome slope coefflclent and the ratlo of the near¡s of the

lndeper¡d.ent and. dependent varlables tn natural form" Iït anl

analysls of budget data, prl-ces wLIl be approxlrrately the

sa$e for all consumers ay!d. can be assumed to be constanÈ

across the sample, Hence the denand relatlon carì be

speclfled ln terns of lncome ancì. relevant d.enographlc

factors such as famlly slzeu educatlon, and- soclal status"
once agalnu an erasttclty coeff lclent car¡ be obtalned from

the lncome slope. The obvLous dlfferer¡ce between these two

Ls ln the speclflcatlon of the demand relatl.on,
Ðlfferent lnterpretatLons are requlred and

dlfferent magnltudes expected for the demand elastlcltles
obtalned from elther method" rt ls assumed that consumers

respond. to changes Ln lncome by ad.Justlng thelr
con sumptlon s lnnedtately" WoId and Jureen (Zgtt953tZT?)

polnt out that
For the large naJorlty of consumers, the lncomelevel ls falrly stable, Hence lf we consld.er a groupof fanlrles that 1s covered by our fanlly budget-datÀ,the changes ln lncome that occur r.n the course of tfuéare on the whole snalI and lnfrequert as compared wlththe exlsttng lncome dlfferences betu¡een the lanl1lesln the group. We may accordlngly conclud.e that thefamlLles have usually adapted thensel-ves to the lncomelevel at whlch they have been recorded ¡ so that budgetdatg prlnarlly refLect the denand pattðrn ln the semseof long nm relatlons to lncome changesu rrr other

yold-st the lncone elastlcltIes d.erlvéd from fanlly
bud.get data can most lmmedlateLy be lnterpreted. aslong te¡m e1astlcltLes,

Fron the polnt of vleru of practlcal appllcatlons of d.enend,

analysls these long-term elastlcltles are more relevant
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for nany pollcy d.ecLsLons than the short-term elastLcLtles

obtalned uslng tlne-serles d.ata'

In comparlng the two estl.mates of I'ncome elastlclty
wl.th respect to thelr relatLve magnl-tudesu Wold and Jureen

(zg:t953e227-23j) have shovur that the lncome elastlcltles
of fam3-ly budget d.ata are smaller than the l-ncome

eLastlcltLes obtalned from tlme-serles data' They suggest

that the lrreverslbl"llty of d-emand functlons and the

contlnued lntrod.uctl-on of new products temd. to d.epress fhe

lncome elastlctty of fanlly budget d.atau On the other hand.

factors whlch aff ect d.emands ln the short-run, and whLch

may not be quantlfl-able, but nevertheless are lnclud.ed ln

tlme-serLes analysese are rlses ln leveLs end standards of

1-1-vLng, the lntroductlon of new food. prod.ucts, better

marketlng technrlques ar¡d. more effectlve sales promotloh 
"

these two alterzratlve approaches to obtalnlng

estlnates of lncome elastlcltles have lmportant

lnpllcatIons for empLrlcal d.emand analysls" To choose

betvrem then requtres oonslderatlon of estlmatlon problemse

also" Comelatlon Ln tlme-serles data between prlces and
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disposable Lncome lead.s to the problem of nuLtl-colIlnearlty
whlch ls lsno¡m to blas the estlmatlon of parameters" When

uslng t1-ne-serles data lt 1s necessary elther to Lnclude

shlft varlables to pennl-t demard- elastlcltles to vary over

tlne or assume eonstant other relevant factors such as the

dlstrlbutlons of lncomesu populatlon growLhu changes lt1

tastes and preferemcese and other phenomena related to the

passlng of tlme. Also lnherer¡t ln tlme-serles analyses are

econometrlc problems such as muItlcolllnearl-ty, wlth the

resultant confoundlng of the effeets of lncome ar¡d other

shlft varlables"

For these reasons lt was declded to undertake a

supplementary analysLs enp}oylng data obtalned from the

L969 Fa:nl-ly Expendlture Survey completed by Statlstlcs
Canada to deter:mlne estlrnates of the elastLclty of demand

wLth respect to lncome, then apply the results of thls
oross-sectlon analysls to the tlme-serl-es portLon of the

study" The data covered average weekly expendltures and

quantltles of food purchasesu home produced foodu and

glftsu for fanllles of two or more by fanlly type and by

fanlIy lncome. The sample was desj.gned to reflect all
parts of canada lnc1udlng faru and non-fam fanl11es. The

tenn 'tfntnlltur ls used. synonynously wlth I'spendLng utlto,o
whlch Is deflned as a group of persons 11vlng ln the sane

dwelllng and dependent on a conmorì or pooled lncome for the
maJor ltens of llvlng expensee Famlly lncome was obùalned
for a ùwelve month perlod lnnedlately precedlng the week
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durlng whl-ch quantLtLes purchased and. expendltures were

recorded. Hence quantlty and expemd.lture flgures are

representatLve of the J-th week ln 1969 (J = l.e ø o ø? 52)

and lncome flgures cover twel-ve month perlods ranglng from

January L96B to December L969.

Followlng conve¡rtlonal econonlc terulnol_ogy g

commodLtLes are classlfled as luxurles lf they are Lncome-

elastlc o necessltles 1f Lncone-lnelastlc o and. Inf erlor
goods Lf thelr d.emand response ls negattve. An arlalogous

classl-fLcatlon of commodLtLes caxÌ be made based on elastlcltles
of d.emand. vrLth respect Ëo fanj.ly slze, (Auer (Lel9?O) ), Hhen

fanLly sLze response ls elastlcu an inferlor good ls
def Lned.u when lnelastLc the commodlty Ls a necessltyo and

vrhen negatlve the ltern ls a luxury" Income ar¡d, famLly slze
elastl-cltles are compared 1-n Table XIV,

Auer (ItL9?Ozt0-t2) found that larger famtlles
spend more ar¡d a much larger proportlon of thelr lncome on

food than smaller fanll1es" Eowever a doubllng or trlplLng
of famlly slze does not d.ouble or trlpLe food expendltures

for the followlng reasonsa

1. some food.s are luxurl-es and only a selected. few

are *absoluten necessltles" Demand. for most of them ls
lncome-responslve even lf only to a llmlted. erbsrt.

2. Scale effects, whereln meals for larger
famllles can be prepared more economlcally than for smaller
ones, and substltutlon effects whlch pernlt the cholce of
less expenslve, equally *f1111¡g" food.s w111 lnfluence the
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proportlonal lncome lncrease"

3, The famlly age composltlon varl_es accordlng Èo

famlly slze, wlth the proportlon of small chtldren belng
greater ln larger fani,lles.

TABLE XTV

INCOME ANTD FAMILY S]ZE ELASTICTTIES IN RELATION
TO CONSUMER DEMAND BESPONSE

Income Elastlclty e Faml1y Slze Elastlclty e

Luxury

Necesslty

Inf erlor

e
v

e :4 1"0
v

e < 0.0
v

e < 0.0
f

o"o$e €t"o
f

e
f

o"o ç4

Sources Lu Auern rrUrban Consumer-Incomes and Food.
Expendltureso' (A paper pres€ûlted. to thefourth annual meetlng of the Canad,lan
Economlcs Assoclatlonu W1_nnlpegs Jr¡ne 3,
L?TO) 

"

uslng the cross-sectlonal d.ata lt was posstble to
deflne ÐlgeL functlons ln terms of quantltles consurned. of
chlckesr and turkey, or ln tersrs of expendLtures on chlcken
and turkey meat" Accordlng to the cholce of depend.er¡t

varlable, two dlfferent estl.mates of lncome elastrclty of
denand uray be obtalned, rf quantlty consumed_ ls d.ependentu

a measure of the pure lncome-consumptl0n reIat1_onshlp 1s

foundu htrhen expendlture on the good. ls d.epeend.errtu the
lncome coefflcLemt can be sho¡on to lnclud.e a measure of
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con sumer qual-Lty corl scl.oum esse assumlng that dLrect

correlatLon exlsts between the prlce and. the quallty of the

product. The concept of quallty elastlc3"ty wL11 not be

elaborated. slnce Lt ls of lesser lmportance to the stud.y at

har¡d"

Consumptlon of chlckem and ùurkey are hypotheslzed

to be functlonally related to fa¡nll-y l-ncome and fanlly type"

Such factors as demand varlatlons between cltles and

seasonse and prlces of maJor substltutes are assumed to be

constant for all areas, monthsu gfrd consumers" ït was not

posslble to deterulne consumptlon relatlonshlps for adultsu

as dlstLngulshed from chlld-rem, and consequently fanlly
types are d.lfferemttated by the use of d.ummy varlable ".Y
ThIs process pernLts the 1-ntercept tem for each famlly

type to vary rchlle maLntalnLng the sane marglnal propenslty

to consume ( slope) of the functlon, The lncome-consumptlon

relatlonshlp ls forrulated as

Q = f (Yo F)

where C = weekly consumptlon of chlcken and turkey meats;

Y = annual lncome;

a¡d þ=famllytype.
Havlng shor,n: the advantages of uslng cross-sectlon

data to obtaln estlmates of lncome elastlcltlesu lt ls
necessary to dlscuss a method for Lnposlng the estlmated

parameters on the tlme-serles model-s presented ln a later

Uk, adult ls d.efl-ned to be a person who has reached
the age of t6 years"
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sectlon of thls chapter" It ls apparent that the lncome

coeff l-clents obtalned ln analyses of tlme-serles data

dlffer from the true lncome slope by amounts attrlbutable

to effects of populatlon growbh on consunptlon, and effects

of consumers0 changLng tastes and prefererÌces" Conslder

the followlng hypothetlcal tl-ne-serles de¡rand relatlon u

a=Ê +pr nPp nPv*u
o '1 L rz z '3 r

where Q nnemonlcally deslggates quantlty demanded of any

good, P and P are prLceso Y represents the lncome
T2

varl-ableu and u ls a ra¡dom resldual" The coeff Lclentu

g u ls to be 
"lpr""ed 

by the estfunat"rß , obtalned from13' 'r3'
bhe supplememtary cross-sectlonal analysls, Flrst remove

the estLmated f.ncone effect as follows¡
(e-î",=g o$p +Þp *qt3 to t1 r tzz 1

then the paramet"t" fl', Pr, and Þ, cÊn be estlmated. uslng

ordLnary Least squares. Flnally the relatlon that ls
deslred may be solved. excluslve of lncome effects.

3" Deflatlon

Tlme-serles data on prlcesrlncomer or mai'ket

marglns, represent the actual value ln each year" The

prlce leve1 for a partlcular commodlty ln a glven year 1s

lnfluenced by supply and de¡rand factors along wlth changes

In general prlce Ievels. Dlfferent approaches have been

suggested to renove the effects of lnflatlon and deflatlon
ln fhe economy frorn the reported prlces anrl other
varlabl es "
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A general approach su€lgested by Foote (B;1958 t2?) ,
to remove the effect of changes ln pri.ce ler,'el, ls to

dLvlde the observed data by the Consumer Prlce Index. In

other lnstances where demands are belng consldered for
ltems that lnvolve large lnltla1 expendltures such as

automoblles, changes In the prlce leve1 nay be accommodated

by lncludl¡g the Consu¡oer Pr'lce Tndex as a separate

varlable ln the a¡ra1ys1s,

!{augh (Z?¿!964zIt) ag;rees that e. standard. conventlon

ls to deflate prlces by dlvldlng them by the consumer prlce

Index, but suggests tha.t v¡hen the analysls concern-s only
two varlables (the quantlty consumed end some klnd. of
deflated prlce) rolt may often be convenle¡t to deflate by

dLvldlng prlces by consumer lncome,m

As Shepherd (2321968¿IZ?-I4I) pohts outr ho

standard teckurlque of d.eflatlon is appllcable to all
problemso The standard process ls effectlve and accurate

only lf the relatlon between the prlce of the good. and. the

"defrator* ls ln a one-to-one proportron. rn the case of
poultry meats the market demand curve can be shovrn to have

shlfted rtghtwards and outwards vrlth the passage of tlme 
"

Factors assoclated wlth tlme lncrude lncreases ln
popuratlon, lncreaslng preference for pourtry meats and

J-ncreases ln consu¡er dlsposable Lncomen As well, cost-
savlng technologlcal lnnovatlons have pernltted poultry
producers to expand thelr productlon levels even ln the
face of decllnlng commodlty prlces. After conslderlng the
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merLts of all the above approachese prlce and l-ncome

varlables ln thl-s study are deflated by the Consumer Prlce

Index" In add-ltlon, some productlon varlables are deflated
by dlvldlng then by populatlon to account for lncreases ln

consumptlon attrlbutable to the lncreased. numbers of
consumers over tLme" Thls use of per caplta data avolds

confuslon of the tlme trend for populatLon wLth one that
nlght reflect other effects, such as technologtcal change"

4. Interreglonal Prlce Relatlonshlps

Wlthln conventlonal economlc thought a body of
theory has beem adva¡ced to explaln lnteractlons between

spatlally separated markets. In revLewlng the llterature
howevers no study was fowd whereln consld.eratlon eras

erpllcLtly made of the Lnterrelatlonshlps between the

Canadlan a¡¡d IJnlted States poul-try meat markets. The

markefs for poultry products ln Unlùed States ar:d. Canada

reflect tastes and preferences that are common anonE North

Amerlcan consumers" As a consequemce the poultry products

reachlng flnal consumers Ln elther cowrtry are slnllar, lf
not homogemeous ln many caseso rn terrns of prod.uct form"

Economlc theory postulates that vrhen perfect competltlon
prevalls ln spatla.lly separated markets the rnarket clearlng
prlces calíì only dLffer by the arnount of the cost of
transferrln¡r the homogeneous product betweeri Èhe

submarkets. rf prlces varled. by a larger amount, traders
wlthln each submarket would force a return to equLlLbrLun



5B

through the process of arbltra€çe" Ifì thls study the

Canadlan and Unlted. States markets for poultry prod.ucts are

hypotheslzed to be separated by three cost factors; 1)

tarlff sttr.lctures, 2) currerlcy exchange rateso a¡d 3)

transportatlon rates.
Each of these costs ca.n be lncorporated lnto the

analysls by computl-ng lar:ded prlces for conmodltles belng

sold lx the alternate marketo lrl such a sl¡nulatl-on of the

arbltrage p.rocesse the Canadlan lmporter ls vlewed as

paylng 1) ùhe narket-clearLng prlce ln the Unlted Statesu

2) a currency exchange rate to ensure a common medlum for
Èhe tra¡sactl-ono 3) an excLse tax or tarlff to brlng the

commodlty across the lnterr:atlonal borrndarye a¡ld 4) the

costs of transportatlor: a¡rd storage. Hence lnportels (t¡
elther couritry) are presumed to base thelr declslons to
f.mport on curr.ency exchange rates, tarlff cì,utles, and

transfer costs 1n addltlon to prlce dlfferences"
Even wlthln the borders of Canada prlces for

poultr'y products vary anong reglons due to spatlal
conslderatlons. Other than the costs of transfer

thougho there are no constralnts lnposed on

lnterprovlnclal trade" Poultry products are permltÈed to
move east-west ln canada wlth no monetary restrlctlons, rrl

deslgnlng the analytlcal node1, some accommodatlon of the

added costs of currency exchang;e and exclse duty assoclated
wlth movlng poultry meats to and fron ùhe nelghbourlng
unlted states market must be made. rt ls hypotheslzed. that
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lmporters amd exporters of poultry neat react accordlng to

the magnltud.e of the adJusted. dlfferenblal Ln prlces

betweem the two tradlng natlons, the ad.Justments belng

rrndertakem to account for the roartlflclalfo constratnts to
trade speelfled above" The dlfferentlal ln prlces may be

vlsuallzed as a band of sufflclent magnltude to cover the
$artlfl"clalm tradlng costs, If the band remaLns constant

ln slze no profLt lncentLve exlsts to stlnulate tradet lf
the band narrows or wldemsu ld es! the dl_ff erentlal ln
prlces decreases or lncreases, then lmporters or exporters

ate expected to react to the proflt stlmulus,

5, Iviarketlng itÍargl-n s

ConventLonal economlc theory specLfles that markets

have four dlmenslons Itwlthln whlch producers ånd. consumers

aTe ln communlcatlon wLth one sr:rother, where suppry and

de¡aand condltlons operate, and the tltle to goods ls
transferred.r' (BressIer and Klng (4tt9?Ot?il). The

d"lnmslons are tlmen locatlono conmodlty fornu trd
ovmershlp' As the connodlty passes through each d.lmenslon

va¡'lous costs are lncurred. under perfectly competltlve
condLtlons the dlfferences ln pri.ces at each market level
are attrlbuted to such costs. îhe marketlng nargln or
marketlng charge 1s the d.lffere.nce between the retall prlce
of a product and lts farrn value, ld g¡;t the payment to
farmers for an equlvalent .quantlty of farm products.
Though one pound of a commodlty enterlng the narketlng
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channel at the farmeres gate dlffers markedly from one

por¡¡td of the saüe conmodlty crosslng the retàtter0s

con¡rter, lt 1s the dlfference between the exchange prlces

for these two separate transactlons that represents the

marketlng margln "

Under competltlve condltlons the rnagnltude of the

margln ls Just sufflclent to cover the costs lncurred and

the proflts enJoyed by all- agencles lnvolved ln the

transfer of products from producers to consumerso The

lmportance of marketlng servLces varLes for d.Lfferent

commodttles, Accordlng to George and Ktng (LLeL9?1t55) tn

general the farmers share decreases as the number of

lntermedlate operatlons lncreases.

An understandlng of the nethods of prlce

determlnatlon 1s essentlal before the relatlons between

prlce spreads and prlces at dlfferent level-s of the
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markeflng systen ean be eategortzed.. George end Klmg

(11eL9?La55) referred. So flve ffioomp1ete@ prlotng nethod.s

that ney be used. to set prlcee at eaeh market LeveL"

1-. Cost-pLus prlolng 6ytd, everage-eost pr5.e3.ng

whloh requ3.re the ad.d3.tlon of sone base eost as a nargln bo

sovetr profltø

2" The fl,extble merk-uÞ methsd. permtËs mankup bo be

varLed on tshe basls of severel. posslbl,e eonsi.d.eratlonsu

3.ncLud.lng d emand. qond.Lt Long"

3" TrlaL and. error method.s test the appreprlatæress

of severaL prtces a¡rd ohoose the one whxeh yteLds Ëhe best

tretum.
l&. severaL resesroh nethod.s set e basle for prlces

fhrough aotuaL market trLaLs f.n experlmertal nerkets,

5" Some prtces are set on the basls of tntu3.È1on,

-A's wel"I-, prteee at eaoh level, may be set us3.ng Bpart3.al@

prlol.ng methode lnol,udLng prlee nalntenarree or prloe
f,ol-lowershl.p, FtrLoe nal,ntemanoe tmpl-tes that a eonstent
prloe thag hes be@r proven ef,fecttve te retaLned. for a long
perS.od ' Prloe folLowerehS.p lnpLles that prlces charged. by

the frfollowersñ wlLLe ln some waÍe be reLated. to the prlee
charged. by a nlead.eræ 

o

conplete prLelng nethods glve rLse to marglns havlng
an r¡nd.erLylng strr.¡cture and called systenatlo narglns"
Non-eystematlc margLns result fron partlal prLolng nethod.s

whereln the spread. Ln prlces Ls not functl.onarly reLated. to
prLoes or voLumesu Three eystematl,o nethod.s of settlng
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marglns ånelud.e c

L. The oonstent peroørtage spread where the margln
(M) 1s d.eploted. as a oonstent pereæ.tage (say k) of retai.l
(P ) or fam (P ) prf.oee, Thus

F

M *kP
B

and P =P +kP
BFB

or P É(1 -k)p
F

2" The flxed. absolute spread. ¡shere the nargln (U)

ls a epeolfLed. e.nor¡nt ad,d.ed. to the farm prj.ce (p ) to obtal.n
Fthe retall prtee (p )" Thus

R

P -P +M
RF

3" The prtce spread. nelated. to quanttty hanêLed

where the nargln (M) may be epecS.fted. as a l3near fr¡netton
of quantLty handLed. (e), stated as

M=a+be
Thm the reLatLonshtp betwem farm (p ) and retaj.L (p )

prlee becomes F R

p =p +a+be
RF

Though these three assunptS.ons regardlng the
behavl.our of narketlng nargtns may be appLLaabLe to oertatn
sltuatlons lt seems approprf.ate to assume that prlce spread.s

are determLned. as a oonblnatLon of perceatage and. absolute
nargLns, Aocord.lng to Waugh ( Z?eLg6t+aZO)
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many studles of thls matter [purcentage a¡d

absolute spreadJ ln the Fnrted Siatesl Dõpartment of
Agrlculture suggest that the prlce spreads are nelther
constant percentages nor constant absolute amounts,
but somewhere ln between the two.

I{ere the margl-n (M) 1s speclfled to be a llnear functlon of
retall prlces (P ).

R
In thls study the narketlng margln ls hypotheslzed

to confo¡m to that speclfled by Waugh, ld S.Ê!

M =G+ßp otR
In evaluatlng thls hypothesls, lnfomatLon explatnlng the

effects of chenges ln retell prlces on the nargln can be

obtalned usLng the foIlowlng:
slnce I't = @ +ßP,R

and P =P Me
FR

cornblnlng P = p -q, -ßp
FR'R

and P = (t-þ)p -G,,FR
Glven rhar P=èiq *u9þ= 1-Þ,

åto 5t" I

'1'hu s åM = 1 - [toTq ET

6. Prlce Predlctlon

Dlstlngulshed phllosophers and econonlsts such âs

Naeel (zo:t9Ø) and Frledman (to:t953:part 1) contend thab
the value of a theory ls determlned by lts ab1-1lty to
predlct. The model to be presented ln thls study ls
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predlcated on economlc theory as lt pertalns to the
poultry lndustry. Hence one evaluatlon of ùhe nod.eI ls
permltÈed by conslderatlon of lts ablllty to pred.lct the
monthly prlces for the poultry meat classes lnto tg?t.

The values of ùhe endogenous varlables to be

forecasted- are expralned d.urlng the perlod. stud.led. by

several exogenous or predetermlned_ varlables, bul1t 1¡to an

Lnterdependent system of structurar equatlons" The model

so devl-sed 1s estLmated uslng multlp1e regresslon
technlquesu then tested uslng economlc and. statlstlcal
crlterla. rn predlctLng prlces for subsequent perlods the
equatlons developed ln the model can be solved uslng
estlmated varues for the onknowns¡! appearlng on the rrght
hand sLde of each equatlon. The slnultaneous nature of
part of the model requlres the use of a bwo-stage reast
squares estlmatl0n technlque" wher¡ conce¡:red wlth
forecastlng values of the dependent varlables on the rrght
hand- slde of a stage two estlmatrng equatlon, lt ls
asserted that the flrst stage of the two-stage lesst
squares framework contrlbutes the maxlmum amount of
lnf ormatlorr ln d.etermln lng varues for these ,'krroîü1w

varlables" rn forecastlng r9?r values of the endogenous

varlables ln order to test rellabrllty of the results
actual varues of the exogenous varlabres are used ln
conJunctlon wlth the estrmated structural relatlons"
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B. ANALYT I CAL FRAYTBhIORK

Accordlng to Fox (9z1953zB) a theoretlcal

framework for the analysls of dema::ld has four maJor steps"

The flrst Lnvolves speclfylng the system of relatlonshlps

that 1s belleved to have produced the observed- data" The

second requl-res the analyst to ascertaln whether these

relatlonshlps can be ldentlfled for purposes of statlstlcal
a:ralysls" the f lnal steps lnclude conductlng the analysls

and lnterpretLng the results.
Thls sectlon 1s addressed to the flrst two steps"

In the followl-ng pages structural nnodels of the Canad.lan

poultr'¡r meat lndustry are developed to apply to each

subclass of poultry meats. the 1lmlt;atlons of the nodels

w111 be dlscussed along wlth sources end ava11abl1lty of

data, Havlng completed the flrst phase, the structural
model 1s reforrnulated. l-nto a¡ econometrlc mod.eI. Irt thls
forn the Ldentlflablllty of the parameters of the systen

cart be examlned" The chapter concludes wlth a d.escrlpÈlor:

of the estlna.tlon teclurlque chosen after. examlnatlon of the

econometrlc model "

In the follow1ng paçresr prese¡tatlon and-

understandlnpq of the ec¿uatlon s 1s facllltated by the

deletlon of subscrlpts deslpryted to ldentlfy yesrs, months,

pr'oducers or consumers, and. the subclass of poultr.y meat"

It ls understood that the equatlons âre formulated ln a

ge.nerallzed manrrer' so as to be appllcable to chlcke¡ or
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turkey meat subclasses as the cåse may be" htrhere lt

becornes evl<i-ent that greater detall ls rectrulred to explaln

facùors assoclated wlth a partlcular class of poultry ueat,

the generalLzed forrnulatlon of am equatlon Ls expanded ln

thø Èext"

Id-eally ar analysls of the poultry neat market

would proceed. l-ntact from the retall level of the rnarkeÈ

structure through the wholesale and farn levels, wlth

d.emands beLng derlved from flnal consumer fo producer.

Iioweveru prellmlnary esi;lmatlons of the tndustry ln

accord wlth such a franework proved lnfeaslble, due to

statlstlcal problems of multlcollLnearLty and a l-ack of data

pubLlshed. at the retaLl level for all poultry meat

subclasses" Hence the retall portlon of bhe lndustry was

analysed separatelyu and factors deternlned at the retall
level- $Iere consldered predeterml-ned. to the wholesale and

farm market leveLs. In effect two wrderlytng rood.els were

estlmated: 1) the retall level; and 2) the wholesale and-

farm 1evels, wlth retall prlces Lnclud.ed exogenously"

1 , Con cgptual ivlodel s

Retall model " As noted prevlouslyu economlc theory

states that the quantlty demanded- ln a speclfled perlod

depends on the prlce of the commodltyo prlces of maJor

substltutes and complements, and consumer lncomer e€!€_r.Le.

pallbus. To account for changes that occur snoothly over

tlme (such as tastes a¡d preferences of consumers) a trend.
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varlable Ls often Lncluded ln the denand functlon and

certaln varLables may be deflated" rn thls studyu retall
demands for chlcken and turkey meats are hypothesl.zed. to
cor¡form to convemtlonal spectflcatlons Ln general, wlth a

few nodlflcatlons to be noted,

Inttlallyu for monthly perLods, the cause-effect
relatlonshlp of the demand functLon Ls assumed. to be

represented nost adequately uslng a prlce-depmdent

formulatlon. QuantLtLes belng supplled. to retall markets
are conceptuallzed as pre-determlned or flxed. for the nonth
beLng analy ""d.,il From these relatlonshlpsu prloe
flex1bL1lty coeffi.clenùs car¡ be estlmated, .a second.ary

conslderatlon i.n uslng; prlce-depend.ent equatLons ls that
they are more sultable for nakf.ng prLce pred.tctLon s once

fhe equatLons have beem estlmated.

The varLables denotlng retall quantlty of chi.cke¡r

and furkey meatsu assumed. flxed. d.urlng th.e nonth belng
stud.led, are subJected to two technlques of defLatlon, The

flrst removes the effect of rlstng populatlon by a
transfonnatl,on that computes per caplta quantltles of
poultry meats for rncluslon ln the denand. fr.rnctlons. The

second removes the effect of rlslng consumer f.ncomesn

through the perlod berng studled., by adJustrne per caplta
quantltles by an cmount estlmated to be the Lncome effecto

The ratlonale for estlmatlng d.enand functlons rnprj-ce-deperrdent fonn has been ad.equatãly presented by Foote(B;19J9:44-5L) and Fox (gztg5jsza-ji) "-"
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derLved from the cross-secÈIonal analysls explalned
prevf.ously" An lnverse reLatlonshlp 1s antLctpated to exlst
befween prlces and ðeflated quantltles of poultry meats,

AddltLonar varLabLesu hypotheslzed. to lnfluenoe retarl
poultry neat prlcese are prlces of naJor substltuÈes and

oomplenemte' The retall prlces of beef bLade roasË and, pork

shourd.er roast are lncluded Ln thls study to approxlmate the

effects of beef and, pork meats" The selectLon of these tvro

subcLasses Ls somewhat arbltrary and ls pronpted by the
expectatlon that these roasts are more 1Lkely to be

competltlve wLth poultry meats ln prLce Leve1s6 as rseLlu the
prx.ces of beef blede and pork shouLder roasts wlll- generally
move ln Llne wlth other retetl beef and pork prlces" As

wellr the retall prlce of the alternate pouLtry meat

(broller chlcker¡ or her¡ turkey) fs lnclud.ed. as a substi.tute
for the poultry meat belng anarysed" To arrov¡ for effects
on canadlan retall poultry meat prlces that arlse from the
LtnLted states pourtry neat markets, a varlable d.enotlng

whoresale pourtry meat prlces ln the unlted states Ls

lncluded' The whoresale prLces are consldered approprlate
slnce lmports and exports of poultry meat occur at thls
market revel. Flnarlyu each of the prlce varlabLes ls
subJected to a deflatlonary transformatlon uslng the
consumer Prlce rndex ln order to remove the effect of
genera)- retall prlce Lncreases. A posltlve reratlonshlp
1s hypotheslzed to exlst betwee¡r prlces of poultry meats

and prl.ces of substltutes and a negatlve relatlon wl,th
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prlces of complements,

From emplrlcal analysLs of these relatlonshlps,
Lnfomatlon car¡ be obtalned ar¡d conpared to the Lnfo¡matlon

gathered fron the stud.tes revlelued X.n Chapter II. Other

varlables are lncluded l-n the retall- prlce relatlonshLps to
aaaesa seasonal lmpllcatLons of d.emand.,

The fl-naI varLables lncl-uded ln the demand relatlon
are shlfters, clestgned to acconod.ate partlcular trends.
Inltlallye seasonalltles ln prlces and consunptlon are

examlned on a monthly bas16 by dumny varlabtes ¡¡hlch

Ld.entlfy the nonths of tr,e yeav,il For chl.cken meat Lt ls
hypotheslzed that d.urlng summer nonthsu demand.s are

relatlvery stronger than durlng wlnter months, For turkey
meatsu those nonths wlthln whloh tradlttonal holtdays farlu
namely Eastern Thanksglvlng, and chrlstmass âre antlolpated
to exhlblt relatlveLy stronger demand.s than other months"

A second trend varlableu deslgned to accommodate annual

changes ln conslrmer tastes ând. preferences ls also rnclud.ed..

In sunmaryo retall prlces are estlnated usi.ng the
followtng structural nodel :

P =f.(PCQ9P 9P gUSP 9P ,}loNTH,TP)rlrrbrppyrpy
where subscrlpts ldentlfy narket 1evels sïrd. meab

95tucy*Lques for speclfyl.ng ar¡d lnterpretlng theblnary dummles are presented. by Tourek (26¿rg6jzBLI+-ózz) 
"rn alr cases monthly d.ummres are measured- about the nonthof Januaryu and are lnterpreted as d.evlatlons from January

Ieve1 s,
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categorl es;il and where:

A=
rrl

where a =r

P = deflated retall prlces of poultry meat;r
PCQ

chlcken or turkey;

= per capltae lncome-adjusted quantltles of
r poultry meats consumed;

= deflated retall prlces of beef blade roast;

= deflated retall prl-ces of pork shoulder

P
rpy

roast;

= deflated Unlted S¡ates wholesale prlces of
poultry meat, elther chlcken or turkey;

= deflated reùall prlces of poultry meat,
elther chlcken or turkey;

P
rb

P
rp

USP

tiONTH = month of the year;

TP = changes ln Lastes and preferences over tlne"
Ayì assurnptlon made earll_er was that retall suppltes

of poultry meat are flxed wlthln one month perlods" It
follows therefore that retall supply, ln the model belng

developed., shoulrl be deflned as an ldentlty, FIence for the

l--thmonth, 1-1, o o oe 96

+ (¡'i-x) - (r¡lv rNV )
frl 1 I 1-1

retall supply of poultry meats, elther
chlcken or turkey;

A = farm supply of poultry meatsu elther chlcken
f or turkey;

Iq = lmports of poultry meats, elùher chlcken or
turkey;

a

ilfn" reader 1s cautloned agalnst expectlng bhe
equaülons to apply to speclflc poultry meat òategoileso andshould refer to the text where adci.rtlonal detall and
exceptlons to generalLzed formulatlons âre noted..
GeneralLzatlons of the equatLons to lnclud_e all poultry meaÈsubclasses was deemed necessary to enha:rce brevlty.
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X = export..i of poulLr:y me¿ìtse eLtherchlcken o-r
turkey;

ïNV = end-of-month stocks ln stora¡re of poultry
meats, elther chlcken or turkey"

To close the system of equatlons one ad.dLtLonal

ldentlty ls needed to deflne per caplta retall supply of
poultry meats" Thus¡

PcQ =Q /PoP¡¡

where PCQ = per caplLa monthly retall supply of poultry
r meatsu elther chlcken or turkey;

a = mouthLy retall supply of poultry neats,
r eLther chlcken or turkey;

POPN = monthly CanadLan populatlon.

The retall nodel, for purposes of statlstlcal
l-detrtlflcatLon ts summarlzed ln a later sectLon 

"

IaeåÈåø} esùlmatlon of the poultry meat

sector atternpted to outlrne a sln91e mod.el coverlng retallu
whoresale, and farm market levels, conslderable dlfflculty
was encountered ln closlng thls mode1, and the unavallablllty
of data for all poultry meat subclasses further compounded

the conplexltles of the conceptualLzatlon. rt was dectd.ed

that the moder be dlvlded, condltlons at the retall leve1
were arbltrarlly separated from the farm wholesale 1evel,
and thls portl-on of the analysls $¡as underùaken wlth the
assumptlon that those varlables expralned ln the retall
model $rere predetermlned or exoé{enous at other market

Ieve1s" The¡r the analysls moved to the farm and wholesare
1evels wlth retalI forces assumed to be predetermlned.
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Far4-wholesale gode1, Havlng outl-lned a conceptual

sfructure for estfunatlng retall demands, the nerE step ls
fo extend the a¡arysls to Lnclude whoLesale- and. fa¡u-level
demar¡ds' sLnce the quantlty ultlnately removed. fron the
market 1-s determLned by the fS.naL eonsumeru demands

expressed at market levels other than retal-l- must be

derlved- from retaLl demand.s. rn thls sectron four demand.s

are lsolated. To be consldered ares 1) the demand. for net
lmports¡ 2) the demand for lnventory holdlngs; Ð the
demand at the wholesale level; and 4) the d.emand at the
fa¡m level-. Flnallye conslderatLon wlLl be gLven Èo

factors whlch detemi-ne the quantltl-es supplLed to the
market by prlmary producers,

Alühough Canada j_s not self-sufflclent Ln the
productlon of poultry meatso both exportlng and i.nportlng
of poultry meat takes pl-ace, wlbh unlted states belng
ca¡ladaes largest tradrng partner, At d.lfferent tlmes of
fhe year l-ndLvldual provlnces may flnd. Lt ad.vantageous to
export pourtry products Lnto the unlted. states, These

condltlons arLse due to the relatlvely hlgher cost of
trar¡ sportlr,rg poultry meat wlthln thls country when welghed

agalnst the oosts of shlpplng and paylng exclse dutles lnto
the nelghbourlng unlted. states market. To faclrltate thls
erposl-tlono lmport and export markets are aggregated. and a
model for net lmports (total nonthly lmports mlnus total
nonthly exports) ls proposed."
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lhe flrst varl.able hypothesl-zed to lnfluence the

demand for net lnports of poultry meats ls the prLce

dlfferentlal between Unlted States ând Ca¡rad.a for the

subclass of meat belng examlned" As oubl-lned. ln the

sectlon on f.nterreglonal prlce relatlonshlpse prLces of
homogeneous conmodltles ln spatlaLly separated markets are

expected to dLffer by no more than the transfer rate and

certaln arÈlflclaL rates lnposed by the soverel6m body ln

each country, when perfect competltlon prevalls l-n each

submarket " The prLce dlfferentlal ls represented by the

dlfference between the Canadlan wholesale prLce and the

prlce at whlch Unlted S$ates poul-try prod.ucts can be landed

ln Canadan Hence the landed 1-n Cenada prlce ls the UnLted.

States ruholesal-e prLce (of the approprLate poultry meat

subclass) adJusted for currency exchange and plus the

lmport d,uty" The magrlltude of the prl_ce dtfference l_s

thus affected by exclse dutles and by the currency exchange

rate. To be conceptually sound, lt 1s necessary to deverop

the prlce dlfferentlar varlabre along wlth lnformatlon

about transfer costs. one shortco¡llng of thls study ls
that such lnformatlon was not avallable but thls
shortcomlng 1s not serlously 1lmltlng provlded that the
transfer costs remarn relatlvely consta¡t. A posLtlve

dlrectlon of lnfluence 1s a¡tlclpated between net lmports

a¡d the computed prlce dlfferentlal slnce ca¡ada ls a net
lmporter of poultry meats. rn a srtuatlon where exports

outwelghed lmports the opposlte dlrectlon of lnfluence
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would be Ln effect "

The eeeond. feetor enployed. to expLatn a portlon of

the no¡rthl-y varå.atLon ln net LmporÈe 1e fam produatlon, It
Ss hypotheelzed. Ëhat ae leveXe of d.omeståo prod,uo&Ion varye

otr @s Canad.lan self-suffLeLøoy' 3.n pouLtry meat produetXon

Ls more neerly atte3.¡red., Èhere 1s a lesewrtng' of net lnport
denand.s to fulfS.LL co,nsumptl,olr requlremem.ts, Thls

rel.atlonshlp Ls expeeted. to have a negatS.ve slope"

The thtrd. factor å.¡r the ¡ret lmport reLeËXo¡r ls end.

of msErth 3,¡rventory Levels of CenaéXen poul-try' ueats" If
poultry stoeks ln storage exeeed. the levetr eonsld.ered. ts be

a wnomø1 på.peLlnew qmour¡te one aXtematlve to re€urn to
nozmaS.ey 1s to lncreese exporÈs emd æeduoe lnportsu thue

reduol.ng net lnporteu As a resunt a negatlve re1aÈlo¡rshtp

1s expecËed. betweryl theee vartabl,esu

FS.naLl-y 1t 1e ¡reo@ssery to eeeommodate vartatlons
Ln net Xmporta oeourrtng wtthLn a one yea'r perlod.a and

w5.thln the ef.ght year perS.od to whå.oh Ëhe arralysls X.s

ad.d.reesed. Short-term var1stlo¡rs are ldwrtlf ted. us1ng a

d.uÌnmy var3.abLe tech3.que to ldmûlfy eaoh rnonth of the yearo

Longer term varJ.atlons are pernltted. by a sl-ower shtftlng
trend varlabl-e whLch lnoreases accord.S.ng to one yesr
per3.od.s 

"

The sun¡ûarX.zed nonthLy net å.mport re atlon Lse

(M-X) = f (pnf,u e u INV' HOHTE' ÎREIIÐ)
2f

(M-X) = net lmporte of poultry meatsg
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PÐe = the d.eflated. ¡lrlee d.f.fferentlsl betweesr
Ganad.la¡r whol-esale prlees of, poultry neats
acxd. the sum of tltlted Statee wholesale
prlees mul"tlplled. by eurrsroy exehenge raües
plus exe1se duttres;

= the quentlty of poultry meat (by eubol.asses)
suppllcd. at Ëhe farm Level" by pnS.mary
produeers6

INV = @ld. of, mo¡rth sÈocks Xn storage of pouXtry
meatsg

MONTH = nonth of $he year;

TBE$üD = eheng@s e,as@olaûed. wlth e¡r¡rual perlod.s"

A eeoond etrueÈuneL equa€1on le requ1red. to explaln

fhe d.enend. for lnvqrËortes of poul"try me&tE, Aooord.trng go

eeonomS.e theory one of, Ëhe d.lncnsåsns 1n tFre msrkettmg of e

prodt¡ot ls û1ne" Whqr prod.uoers (or proeess@rs a¡rd.

retall"ers) are d.S.eeatnsfted. wLth eunrert prtoe XeveJ.su and.

whm they expeet futus.e prloe levetrs to $.mprove, Èhey heve

the optlon of aoeeptlng ourrert prtree XeveLs or of d.elaytng

the eaLe of sommodtty for a tf.ne by p3.aolng lt tn stotrage"

The n ægth of tlme a eommod.lÈy mey be stored. i.s d.eternlned.

by lts per3.shabLLLty. For prlnary prod.ueersu ltve btrd.E

must be marketed wxth1n a Llmlted renge of ti.rne before
qual-3.ty deterx.orat1o¡r beglns, For ¡xooessed. pouLtry meat

the range ls Bx.grlfloa¡rÈLy Longer sLnoe the oommod.lty may

be stored 1n frozm fonn ¡slth lLttLe ou rÌo qual"lty

d.eterl.oratS.orr for pertods of up to nLne months.

The trad.LtLonal- nature of dema¡rd. for oertaln types

of pouLtry meat, spee3.fÍ.oøtrly heavy turkeys, xnoreases the
d,eslred amor¡nts of neat for oonsumptxs¡r at part3.cuLar tlmes
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of the year" I$ entlotpatLon of lnoreased. Thanksgtvlng

end Chrletmas d.emavrd.ee prooesslng end sther Xntermed.late

feen}ttles ere operaÈed. throughout the year wlÈh s@me

proeesse¿ s6mm@d.tty beXng eharurelLed. t¡ato lnveertory

hold.lngs" However the prlmary purpose for storage hold.Xngs

1s to aoeommodate the vagarles of consumpttron and productlonu

to stabtL1ze or destablJ.1ze prod.r¡ot fLons's as market

çond.åtl.oa¡s d.3.ctate and. to lnsure agalnst ed.veree prloes or
wlnd.fal-1- prof tt s.

The flrst var$.abl-e hypothestzed. to expl,aLn qrd-of*

mqnÈh d.æayrde for l¡rvertory hotd.1ngs of poultry meat le
farm prod.uetLon" The a¡nou¡tte of eommod.tty supplted. by

prlmary pæod.ucers d.epæd. tn parË on the farmerse pereeptton

of f 3.nal, d.emends d.erlved. fron the retaf.L Level. H@wever,

prod.uobS.on responses Ëo peroelved. ohangee ta oonsuner

d.emand are subJeot 8o ttne xa6s and. storage eÈooks serve to
buffer overtry optlmLstXc (or pesslntetto) eryeotatlone of
fl.nsl d.ernend.. Ðlffersrt prod.uctton response tÍ.ne lags are

assootated wnth the d.S.ffermt poultry meat subelaeses" For
larger blrds, euoh as hæ or tom turkeys, 3.nværtory hol-d.xnge

buLLd up to peak levels Just prtror to perlod.s of strong
trad.l.tlonal d.enand.s" For smarr.er blrd.e, suoh as brotler
chlckensu fJ-uetuatS.ons 3.n etorage stooks are relatlvel,y
snalLer wå.thtn one year perl.od.s, Enploylng thj.e ratxonaleu
the 1ncluelon of fam productl.on of poultry meate xn the
lnvsrtory rel-atlon serves to explal.n varf.at!.one Ln

Lnvqrtory Levels assoclated. wtth lmperfect hoysLed.ge of
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flnal d.enands d.er3.ved. from the retaå.1- Level'by prS.mary

produeers.

The seeond. varlable 3.ncl,ud.ed. Ln the lnvsrtory

relatlon 1s d,omesÈlo Gonsumpttolr, Varle.tXons 1n nontþ¡ny

domestle eonsunptXon are hypothes$zed. to oome.aÈe

negetåvel,y wXth venletLons ln Lnvsrtory hold.Xngs" &mXng

reLatl-veLy strong perlod.s of eonsumer demandu d.eploted. by

hlgh leveLs of d.o¡nestl.o consumpt1onu lnvqrtory hol,<ì.lngs are

expeoted. fo falL,
&ed-of-month S.nventory J,eve3"s are f,urther

hypothestzed. to be d.etermLned. by the farm to rsholesale

prLce spnead" The effect of the farm to whoLesal,e prå.ce

spread. In determínlng l-nventory l"evels stems from the

h¡pothesle that Level-s of lnvertory d.epend. on prl.oe

expecfatlons of ¡lrodueers and. wholeeaLers. ft Ïras beeül

oI,a1.med. that the nagnttude of, the prlee spread. ls partLy

d.etemlned by bhe nunber of lnterrnedlate proeesses Èhrough

whl-oh a commod.lty passes ln traverslng the narkettng

syetern, Usl.ng nonthLy data makes the meaeurenent of
lntemed.late costs Lmposslble, but the nagnltud.e of the

monthly epread. Ls tnd.Loatl-ve of these. A wld.ørtn6 spread

lndLcatee a potentlal d.eorease ln farner8s sharee Bnd

Lnorease l-n whol-esaLetres share of the return fron Èhe

commod.S.ty beLng d-eaLt wLth; an lnventory l_nerease Ls the
result of whoLesalers storlng the oommodlty for future
prLee bwefl.te and of farners sel,llng thel.r produeti.on to
avol.d. fufure prLoe deelLnes.



?8

The ¡rext three esplanatory var1ables ere

hypotheslzed. to acoount for varlatS.ons Ln f.nventory

assoolated. wl-th eubst1tutee or oompetl.ng products" The

retaln prS.oes of beef bLad.c roast, pork should.er roasù u âstd

the aLûem,rate poultry meatE atre expeeted. to vary lnversely

wLth Lnventory hol,d$ngs of the poul.try meat be$ng exe¡3.ned."

WhlLe the pntces of red. meets and other pouLtry meat6 are

lnereastng, the Lnv'ørtory hoLd.Lngs of a partloular poultry

meat are erpected. to faLl, d.ue to the reLatlve prlce

ad.ventage aocrutng te @onsumers who seleot the eomod.lty

whlc}¡ 1s beLng eo¡rsl.d.ered,

The last two varlabLes to be LncLud.ed ln the

monfhLy l-nvørtory relat1on are the month of the yeer and a

proxy of annuaL trend.. By enpX-oyLng dunmy vartable teoh-

nl.quese 8Ír esÈtrnatlon of the devLatLons i.¡r lnve¡:tory levels
of d1fferwrt nonths about a eelected nonth 1-s obta$ned,

Thus varLatf.ons ln Lnventory assoolated. wlth seasonal

patter¡rs of conswnptf.on and. prod.uctlon osn be assessed" As

welle an estlnatLon of changes ln Lnvemtory levels
assoqleted. wLth ]-onger term effeoÈs ls mad.e posslble by the

lncLusl.on of a dumny varlable to specLfy the year of the

analysls fron whloh observstlons are obtaLned., varlatlons
ln lnventory levels wtrthtn one year perj.od.s obscure the
expected d.lrectlon of Lnfluenoe of monbhly dunmtes; over
perLods of more than one yesr Lnventory levels have

generally remaLned. stable.

In sunmary the nonthly Lnventory relatlon l.s
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etrroepÈuaL3.zed. ass

IlüV=f (AeQeMMeP eP eP eM0NTHeTBE${Ð)

wh@r@ INV

Sfrrpyrbrp
= srd. of nonth stoaks ln sterage of poultry

neat subo)-assesg

* farn proðuotlon of Èhe pouLtry meatf suboJ.eesesg

A = d.omestlo consumptlon of the poutrtry meatr eubclasseeg

MM = deflated. fam to wholeeaLe prloe spread.g

P = d.efleted. retaf.l prtee of, the aLte¡nraÈerpy poultry meat to the ol,ass belng examl.ned.6

P = d.efLated. prå.oe of beef blad.e roastg
rb

P = d.ef,lated. reËatL prl@e of pork should.errp roastg

HOSÛTE = month of the y@erå

TBtrüD = @hsnges assootated. w3.tlr annual perLod.s.

The next behavf.ouraL rel,etlonehlp to be estlnaÈed, 1s

monthtr-y vartatf.on xn whol.esaLe pr3.ees" Moet poultry
produots Ln CIanad.a are d.letrlbuted. through thE eøholesaïe

reveL whethen they orlglnate at the tlrne of sale from

d.onestto prod.uctlon, tmportsn or tnvertory d.eoumulatlsn,

The ftrst varl.able hypoËheslzed. to ex!¡Laln varlatton Ln

¡oholesaLe prlces ls per eap!.ta d.srnestte d.s.sappeargnoeo

slnce ¡eholesaLe demand.s atre d.ertved. from retal.L d,emand.s Lt
f.e hypothesLzed. that the relaËLonshlp wl.l-L be negatf.ve"
Hholese}e pr1ces of pouLtry meaÈ zubel-assea ere further
hypothesl"zeð, to be S.nfLuqrced by varlatlons Ln nonthly
retalL prx.oee. The markettng servfoes perfomed. between Ëhe

whoLesale and. retall levetrs lnply an add.ltlonaL oost to ùhe
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f lna1 con sumer" IIence wholesale prlces are hypotheslz.r'd to
ì¡e posltlvely related to retaLl prlces 

"

Varlatlons ln month end lnventory levels are

expected to explaln a portl-on of the varlatlon tn wholesale

prlces" Large quantltles held ln storageo wlth concomltant

storage charges¡ mâl serve to depress wholesale prlces"

The relatlonshl-p ls expected to be negatlve.
The nert three varlables lncluded. ln the wholesale

prlce relatLon are expected to account for varlatlons
assoclated wlth substltutes and competlng products" Retarl

beef and pork prlces and the retaLl prrce of the altenrate
poul-try meat are lncludedu wtth an artl-clpated posLtlve

relatlonshlp" Increases ln the retal-l prlces of these

substltute goods are expected to dlscourage consumers fron
purchaslng them. The relatlvely lower prlce of the

comnodlty belng examlned should serve to strengthen current
dema¡rds and help to clear the market,

The flna1 varlables conceptuallzed to account for
varlatlons ln wholesare prlces are nonth of the year anrd,

annuar trend. They are Lncluded Ln the wholesale prlce
relatlon for the same reasons that Justtfled thelr
lncluslon In earller demand. relatlons.

In equatlon form the wholesale prtce relatlon
becomes:

P =f,,(pce_oprfNvep ,p ,p ,i!ïoNTHTTREND)r{+rrwpyrbrp

where P = deflated wholesale prlces of poultry meat
w subclasses;
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= per caplta domestlc dLsappeare¡ce of
r poultry meat subclasses;

= deflated retall prlces of poultry meats;

= monfh end. stocks ln storage of poultry meat
subclasses;

P = deflated wholesale prtces of alternate
vrpy poultry meat subclasses;

P = deflated retall- prlce of beef blade roast;
rb

P = deflated retall prlce of pork shoulcler
rp roast;

MONTH = month of the yeârí

TREIID = changes assoclated wlth annual perlocì.s.

The last demand equatlon to 'be estlmated 1s the

farrn prlce relatlonshlp. Demancì. at the farn leve1 for.

poultry meats ls derlved from retalI demands" slnce canada

ls a net lmporter of poultry products the supply of poultry

meats to the r'etall level In a month may be derlved fro¡l
exy of three sources: 1) fart productlonu Z.) lnpor'tsu and

3) lnventory decumulatlon " It ls hypotheslzed that the

derlved demanci for fa¡.m productlon and the denand by

wholesarers for storage stocks âre Jolntly d.etermlned. wlth
farm prlces" For reâ-sons clted earlLer the prlces pald to
producers are treated as the dependent varlable" A

negaf 1ve rela.tlonshlp 1s expected between far'm prlces and,

demands f or lmmedlate processlng and con sunptlon , e¡d.

dema¡ds for processlng and storage for future consurnptlon"

Ar¡other factor' expected to lnflue¡ce farm prlce 1s

the prlce of lmported poul.try meat proclucts. A maJor

proportlon of ca¡adlan poultry j-mpor.ts orlglnabe ln the
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ïJnLted SÈaÈes" Thus e var3.@bl.e was oonsttr¡eted Èo

appnoxS.mafe Ëhe vaLue of pouT.try lnporÈe l-and.ed. tn cenada"

As noted. earxletr, the Lend.ed. tn cenad.a prtees wetre eomputed.

eo ae to Xnelude Ëhe effeote of @x¡rre:roy exetrenge ratcs a¡rd.

ûerlff dn¡ttee" The rexati.onshlp between farm prlees and.

Xar¡d.ed. pntees 1s expeeted. to be posltLv@,

Subetttute eonnrod.Ltles are expected. to eoupete wlth
poultry meats et both facm and. retat1 xevels. The far"m

pråees of beef a¡rd. porks @nd the fam prLoe of en aLÈemate
pouLtry neat @re oon@eptuaX.lzed Ëo excrÈ poslt$ve eff,eqts o¡x

the f,acm prå.ee of the por¡Ltry meat zubol,ese betn8 enalyeed.,

slnee fåael d.emacrd.e f,or psul,Èery meets ere d.etemtned by

oonsumerae asrd. s3.noe the prå.mery produeer 3.s xnsuLeted. from
fl.nel denande by tntermed.å.artee (prooeeeorse retal.l_erse

transportlng agmclee) o 3.t ls neoessary that fara leve}
d.euand.s be d.erf.ved. fron the retaÍ.L leveL, rn thj.s regard.
the retal.L prlce of the pouxtry meat be3.m.g asreLysed. Le

i'noluded 1n the fam prLee rel"atton wf.th an expeoted.
poe1tlve rera8lonshl.p, Fon re&sosrs etted. earL3.er the month

of Ëhe year a¡rd a prory of annual trsrd.s are also å¡eeLuded.

ln the farm prlee relatl.on"
Therefore, the fam pr3.ce relatlon l_s fornuLated, ss¡

P^-f -(PcQ, rNVur,NDp, p- e p e p , p e Mo¡üTHe TBEND)f5ffpy'fb"fpr
where P = defLated fa¡En prtoe of pou1try meatf subolaesesg

PcQ e p@T captta farm prod.uotron of pour.try neets;f
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mv = month sld Etooks of poultry meat subolaesesg

L3{DP = Lend.ed. ln Gasrada prloe of pouJ.ûry neet
$æÞsr&c;

P = d.eflated. farm prloe of aL&em.ate poultry meatfpy subo]"essg

P = d.efLeted. farm beef prtoesã
fb

P = d.efLated. fe.sn pork prtoes;
f,p

P = defl"ated retalL prtoe of por¡Ltry neats6r
M0lgTlI = month of the y@arã

TBEND = ohangea assooLateo wåth asrnuaL perS.od.s.

The fLnal behavtoura.L reLaÈto¡rehl.p 1r¡ &he fø¡a*
whol-eseLe mod.eL 3.s the fam supply relati.o,n" The reesons

oå.ted for epeoÍ.fylng prevS.ous d.emand. relatlons Ln prnee-
d.epmdmÈ f,orm reoognxzed. bhe pred.etemtned. nature of supply
of poultry neats wl.thtn perxod.s of one month" Thi.s preni.se

ås further JusÈtfåed. by Fox tl ttgg3spg_3j.), For Êhese

reasoDrs the f,am suppLy re.atlon ts eonsx.d.ered. Èo be

resurglve L¡e the er¡alysle to foxlow, Âoaord.$ng ûo theory,
prloes of the prod.uot and. oosts of ¡lrod.uct3.on are lnolud.ed.
å.n fhe suppl-y relaËl"on. rt te hypothesLzed. however ÈhaÈ

farnerse prod.uetlon responsea are prompted by ex,peotatLons
of pr1oes and. costg, Hqrce farm prtces and oosts of
produotLon are J.agged to eccor¡nt for the produotå.on peri.od.

of the partl.cul,ar oLass of chx.oken or turkey belng
oonsldered" si.nce data r@presenttns eosts of prod.ucÈion are
eLther j-nad.equate or unavai.l.abLe for eaoh poultry meat
subcl.asso end sj.nce the aost of feed. oeoupn es a slgntf,Í.cant
proportl'on of poul.try produoerse varlable costs, 1È was
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n@eessary to use the oost per hundredwelght of feed as e

proxy for total oosts, The reLatS.onshtp expeeted. between

-qupply and. 3.agged. prloe 1e postttr ve asrd. beËweqr eupply and.

3.agged. ooeûe å.s negat1ve,

A thlrd. legged. vari.abl,e lnslud.ed. 1n the far¡o supply

reLatlo¡r 1e p eoements of ohlcks for brotLer Ï¡nod.uottons oF

of por¡Lte f,or turkey prod.uctå.on, as the analyeå.e d.laÈatee,

Var1atS.one 1n Èhe 3.ag6ed numbers of ohl,oks @r poults pLaoed.

for potrLtry meat produettm ere ex¡¡eoted. to explaLrr a
porflon of Èhe monËhJ.y vartatlon ln farm suppLy" The

ex¡reoted di.reot3.on of lnfnuqroe Ls poeltlve wtth lnoreases

1n S.agged pLaeenesr$e aoeountLng for lnereases Ln fern
suppS.y "

The Last two verlabLes LncLud.ed. 3.n Èhe supply

re]-atlon are no¡rth of the yesr and. an¡rueL trqrd." The ftrst
hypothesle be3.ng tested. f.e thaÈ supplles er@ &ssoetaËed.

wlth monthe or seagone of the year" The eeeond. hypothesls

!.e that the S.onger-run Lmpl-loatto¡rs of ad.vasrolng teohnology

affeot suppl-3.ee over Èhe perlod. belng analysed."

The fam suppl,y rel.ati.o¡r i.e oonoeptuaXLzed. asa

e =f.(P _ ec aPc¡,fT eMONTHTTRENÐ)f 6 fuLag trag leg
where P = l-agged d.efLated. farm prf.ces of ohtokm and.frl_ag turkey meat subclasseÈ;

C = Lag_ged. deflated. prtces per hund.red.wetght oflag poultry feed.st

PCMT = lagged, p}aoenents of ohi.oks or poul,tsË
lag

MO3üTE = month of the yearg



B5

ÎREND = chanÉ¡es essoclated wlth annuel perlods.

In order to close the system of equatlons speclfled

ln the farm-wholesale model some addltlonal equatlons ln
the form of ldentltles must be consldered" The Ldentltles
to be presented have been dlscussed ln the speclflcetlon of
var'lables for each re1atl-on; however to facllltate further
erposltlon they w111 be sunmarlzed at thls tlme"

1. PCQ = Q / PoPN
ff

where monthly per caplta farm supply 1s deslgnated as total
fam supply deflated by populatlon;

11." PCe = e / Popt{
rr

where monthly per capLta consumptl-on 1s deslgrrated as

domestlc consumptlon deflated by populatlon;

111" a = Q + (¡l-x) - (rmV INv )
rul frl 1 t 1-1

for | = Is o o oe 96

u¡here monthly domestlc consumptlon 1s deslgnated as farur

slaughter prus net lmports mlnus the lnventory decumulatlon

of the current month;

lv" MM=P P
wf

where the monthl,y fam-wholesale prlce spread ls deftned, as

the dlfference between wholesale ând farm prlces;
VO LNDP = (USWP X EXCHG) + TARIFF

where monthly landed prlce ln canada ls deflned to be the
product of unlted states wholesale prlce and the currency
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exehsnge rateu pl.us the Xnport terlff dutyg

vå, PDL g F - LSDP
w

where the mo¡rtlrly pr$.ee dlffersrÈ1aX Xe defl,¡red to be ûhe

d.l$fenænoe betwew thc Canrad.åayr wholesel"e prloe ecld. the
prLee of tln$Ëed. SËatee poulÈc"y neat Land.ed ln Cened.a,

The reLa€lwrshlpe, whleh together make up the

mod.els to be analyeed., oonta3¡l e eet of varl.ebLes for whlolr

eoLutl.on valuee een be d.er3.ved., ÂIüewrattvely, tmSrosed. on

the vanS.abLes ere reetrS.et$one 1n the fom of, nathenatxeel

equatS.sns whj"eh, whw so].ved., w1L1 ylend equtS.lbrlum vaxuee

for the vertabres gtvør a set of paremeþeæe" The perametere

(whose val,uee Xooste Èhe syetem ln Epa@e) hav,e beryr deftned.

by exosång Èhe syetem ustng e ser3.ee of trd.set1txee, The

modele whloh have beqa eonoeptuelf.zed. ebove are expressed. ån

eoonomeËr$.e fom fsr d.n seuesLo¡t of esttmaË1on

ohsraaterf.etlos at Ëhe eørd. of thts ohapter.

2" LLnltatlone

lhe ooneeptual_tzattm of the system of
rel-etlonshlpe beLi.eved to operate ån the cenedtan poul$ry

lnd.uatry hss beqr facål-l.tated. by frequø,rt refererees to
posnu}ates of eoononi.o theory" HavLn6 theorlzed. the mod,el

3.n thle mann@tre ëhe next etep le to d.eternlne whether d.ate

are avalLebl-e for empLr$.oal testLng of ùhe const¡:ueted.

sysfem" &luch of Èhe theory pertalnlng to the formulatLon
of the mod.el wae dentved. uslng rtgå.d assum¡rtf.ons. The theory
aasumes fhst utlLLty funotions emoneç consumerg shlft
systenatloall-y over tlne;
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th.at perfect lnrowledge 1s employed Ln maklnÉ{ consunptlon

a¡d productlon declslons; that comrnodltLes belng purchased

are honogeneous among consumers; that adJustments tn prlces
and lncomes are lnstantaneous; that the dlstrlbutLon of
lncomes among consumers and between reg.lons ls stable; elrd.

that the market envl-ronment ls perfectly competLtlve,

1'hese assumptlons are unlLkely to be satj.sfLed ln emplrlcal
8/sLtuatlonsi when enployLn¡r tlme-serles data a srngle polnt

common to both demand and supply schedules ls obtalned..

Thls po1-nt defl-nes the market-crearlng prlce and. the
quantlty exchanged at that prlce. Also the nature of tlme-
serles vlolates the concept of lnstantanelty by permlttlng
varlatlons assocLated wlth temporal changes ln baslc
phenomena" rf cross-sectlon data are emproyedo the strata
may vLolate one or more of the ceterls parlbus condLtlons
used ln the theoretlcar derlvatlons" rn emplrlcal
formulatlons these problems are allevj.ated. by rntroduclng
shlft varlabres to pernlt lnterseasonal and other
varlatlons over and above the slmp1e theoretlcal prlce-
quantlty relatlonshlps; or by the use of stochastlc models

Lncorporatlng an error teru to aIlow for random, unspeclfled
varlatlon" In succeedlng pa8es Lhe sources and ava1labl13,ty

of data to satLsfy the conceptual nodel are preseni,ed"

3. Data_Ava:LIabIIltJ and gourges

The scope of thrs stud.y makes apparent the need for
a great deal of d.ata on prrces and quantltles of poultry

U *n."ner the
conpetltlve or not ls

poultry neat markets
dl.scussed further ln

are perfectly
Chapter V,
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neaÈ et eaoh merket Level 3.n Cssrada. The d.i.vnslon lnto
¡nontY¡Ly analysee further oompl3-oates d.at,a ooLLeotåon,

Slnoe bhe study ls oonoe¡med wtth the ftve maJor poultry

meat eetegorS.es, one obJeetlve used. 1n choosXng date serå.es

was the abLl-1ty to ðXstlng¡¡1sh each suboLass of pountry

meat u A. eeeolld. obJeoÈ3-ve w'ae to €msutr@ that tl¡e stud.y

perLod. wae of suffloLørt nmgth to pem1t prod.reetton oyoS.es

to traverse Èhetr erttre empI3.tud.e"

Physlcel ql.lantltles demanded. end suppl"3.ed wene

obta5.¡red from datø pub1.f.shed. ar¡nualIy by Èhe eøs¡ad.a

Departmert of Á.grlou3.8ure nrû the PqËltgy MA€Eg_& Fepoã..t "

Produotlon f,ngUres w@r@ measured ae the nrrmbers of powrds

evlsoerøÈed. w'eÍ.ghÈ of oh1okq. (on &urkey) snaughtered, tn
reg3.stered. etatS,ons 1¡¡ Ceyrad.a, It ls not þrowr what

proport1on of seÈual Cenad.lan produeÊtm pegs€s Èhrough

thls oounÈryss regletened. pnoeesslng s$aÈ3.o¡rsu but tt 1s

aesumed that a maJor por'tf"on of produetlcn 1s merketed.

through thf-s ned.h¡n. A further neeeaa&ry essumptf.on w'as

thst the unhrowr proportS.o¡¡ rena3.¡red. oonstant over the tLne
perÍ.od. stud.Led., Aggregate oonsunptton flgure6 Bretre

d.etermLned from esÈtnstes of, donestxo d.i"sappearagre@e

RetalL prS-oes of the naJor substttutes, beef and.

pork, we¡re obtatned. from pÃlggs anè pËlce f¡?dexesu

pubJ-3.ehed. by stat$.st3.os canad.a (formerly Doml.nlo¡r Bureau of,

statS.etloe). PrLoes patd to prod.uoers of pourtry were found.

not to be pub].3.ehed. f.¡r the neeessary fom and. had to be

d.erLved.. For Èhe perX.od. 1,963*Lg?0, @v.erage pouLtry
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produ@@r pråoes wer.e obta3.ned. by sumnlng provtno1eJ. total"

revemue from sal-es of the poultry meat subel"aseee e¡rd

ôlvå.d.lng by monthrly Cayrad.lan total productlo¡r" Faru prloes

of eattLe (a wenghted av'erage) end. ?ro6s (gnd.ex Í.00) were

obtal.ned. fron the Canade Ðepar&mæ.t of AgrS.ou1tt¡re

pubXXoaÈXo,n, L$veetoek Mqfke8- Bev$ew" Pes- captÈe d3.sposebl.e

oo¡rsl¡ner Snoomes wer€ obtalned from NqtX_o¡rEX Asep¡rnË.g,

f$goee rd Erp_€stdåtqfe, (!go . 13*ZO) s pubntehed. annue.lX.y by

Stattståas Canad.a.

ïn Èhe retell pox'tlon of the nonthly sÈud.yu d.ata

were avallab3.e whleh permltted brsffi.er ohtekm end. hqe

tt¡rkey eube}aesee to be xde,rtå.f1ed for Èhe pea.lod tg6L*
1970. Estlma€1,qr of €he other zuber,asees was not permå.tÈed.

sf,nce prf-oee at the retall level f,or roaetereu broller
turkeys, esrd. ton Ëurkeys sre ¡lot avalnable, The avoil-abre
retaå-L poul-try prloes, End. the pæsees of beef asrd pork

subetLtutee were obËe3¡red. frsm stetåetlos cçrreda, @s

publlshed. Xn efåEep_ end_ Pr[se Ind,exee"

I{onthl-y quanti.Èles of bnoller chx.oken asrd hen

tunkey consumed. were d.ersved. as the sum of fam pnoduotx.on

pl-ue net I'mports mLnus net cb,nge ¡.n æd. of month tnventory. Fa¡u
produotlon was measured. as reoelpts at reglstered. statLons ln
cenadau obtø1¡red. fron the eensd.a Depantnemt of Ågnloulture
Pou1t@' Net x.nports of ohl.oken end turkey
wetre obtaf.ned by subtractLng exporte of the appnoprtate
ueat type from LnporÈe Ln a gf.vm nonth. Nelther erports
nor lnporte were avaf.lebLe on the basl.s of poultry meat



90

subclasses and the data chosen !ùere publlshed ln the

Pquf,tfy Market Report" Þ1d of month Lnventorl-es Drere

derlved from beglnnlng of month lnventorles as publlshed by

StaÈlstlcs Ca¡rad.a ln Stocks of Dalry and. Frozen Poultry
prgguclgu (No. jz;009). Monthly per caplta consumptlons of
chl.ckens end hen turkeys were then derlved from the

aggregate consumptlon flgure by dlvtdlng by nonthly
populatlon.

Monthly Canadlan populatlon, and monthly per caplÈa

dlsposable lncome data are not publlshed and must be

derlved fron annual estlmates. In thLs study a slmple

llnear approxlmatlon was used whereln beglnnlng a¡d. end-of-
yeaT fleures were connpared, thelr dlfference dlvld.ed lnto
twelve equal lrcreruents and added cumulatrvery to the

months of the year. A:rnuar estl¡nates of populatlon and

dlsposable lncome were obtalned fron statlstlcs canad.a

publLcatlons 91.2201 a¡d IJz2Qt respectlvely. îhe farm-
wholesale portlon of the rnonthly study was estlnrated for
the perlod L963-19?e, coverlng all flve subclasses of
poultry meats. slnce nelther farrn prlce nor wholesale
prlce !¡ere publlshed ln usable monthly form, both had. to be

derlved. !{holesare prlces were obtalned, as the prlces
determlned ln London, ontarlo ln the last week of the month

for each subcrass and for each month¡ arld publlshed by

canada Department of Agrlculture ln the weekly poultry
Ivlarkeü Revl.ew, Farm prlces, as noted above, were derlved
by summlng total revenue for each category of poultry
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across provlnoes and dLvl-dl-ng thls toNal by Caradlan

rnonthly productlon of the approprLate subclass of poultry

meat, Provlncla1 data on monthly prlces to producers and

faru productlon were obtalned from the @
Report "

Monthly wholesale prl-ces of poultry neat products

1n the Unl,ted States were obtalned from the Unlted States

Department of Agrlculturer âs publlshed annually ln Poultrf,
Itlarket statlstlcs, In computlng the canadlan-unlted states
prlce dlfferentlal, lt becarne necessary to obtaln currency

exchange rates and exclse tarlff s. The for.e16m exchange

raf e, taken as the monthly average of etnoon spottr prlces,
was obtalned from the statLstlcal summary and Fl"nanclal

S_upplement of the Bank of Canad.a. Tartff rates were

obtalned by the author l-n corresponder:ee wlth the Marketlng

and Trade Dlvlslon of the Economlcs Branch of Canada

Department of Agrlculture.
The nonthly costs of poultry feeds for the perlod

t9Ø-I9?O were assumed to approxlnate costs of productlon

of each of the subclasses of poultry" In thls regard, the
cost of chlcken starter ard grower, broller starter and.

turkey {Troïrer feeds were collected from prlces and prlce

Indexes, publlshed by Statlstlcs Canad_a. IilonÈhly

placements of chlcks and poults for broller productlon, æd
of poults for heavy welght tur.key productlon were obtalned_

from arnual lssues of the Poult.rv ivlarket Reoor,t.
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4, Ident j.f labtltty
A prellmlnary step to emprrlcal analysrs rs to

outl-lne bhe structure of the pourtry lndustry ln a serres
of conceptuar models, Havrng satrsf1ed. thls requlrenent,
lt ls then necessary to specl-fy the models ln a statlstlcal
format for furÈher examrnatlor: of ùhe mathematrcal
relatlonshlps" srnce the form of the funcblonal
relatlonshlp r-s not speclfled by theorye some prelrmtnary
analyses were compreted- to obtaln lnfornatlon on whlch the
cholce of lrnear or curvlrlnear relatlons could be
assessed. As werl, the resurts of a correlatlon anarysrs
r^rere used ùo Justr-fy replaclng some varlables ln the
conceptual moder- due to excesslve nultr.collf-nearlty"

The questron of rdentlflcatron r-n the context of
slmulta¡eous equatron systens ultrmatery comes d.ov¡n to the
ablIlÈy to estlmate unrque values for each parameter of the
model, from the lorowledge about the populatlon of
observatlons of whlch the data ls presumed to constltute one
sample. rf thls knowredge permlts d.eductl0n of unlque
estlmaÈes, the relatlon 1s sald to be lder:tlfred, lf rt
d'oes not, the relatron nay be overrdentlfred lf more than
one estlmate exlstsu and underldentlfled lf Lt cannot be
solved for a unlque estfunate.

The cholce of an esùlmatlon technlque ls based on
two crlterla:

7u The chosen nethod must have the abltlty to .eal
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wlth the ldentlflcatlon problen In sl.multaneous equatlon

syst ens i

2" The parameter estlmatorsu or statlstlcsu
developed by the chosen technlque must have the statlstlcal
property of ¡¡goodness", Accordtng to yeh (3f :f g64zZ-5) there
aTe four characterlstl-cs of an estLmator or statlstlc whl-ch

d.eflne lts relatlve *goodnessou 
o

1. Unblased - the statl,stlcal estlmaùe converges

on the true varue for the populatLon ¡rlth repeated sanpllng
and samples of the sarne slze" The expected varue of the
estLmator Ls l.dentl.oalIy equal to the populatlon parameterç

l-1. Conslstent - the statLstlcal estlnate
converges on the true vaLue for the populatlon as the sample

sLze groúûs;

llL. Efflclent the statlstlc exhlblts the
smallest varla¡ce anong atl_ posslble estlmators;

Lv" sufflcrent - the statLstlc contaLns arL the
Lnfornatlon avallable ln the glven snmpl€.

rt 1s not necessary to examLne the ld.entlflablrlty
of each of the moders to detertlne acceptable estlmaùlon
technlques slnce the nonthly retall mod.el ts not deternl¡red.

slmultaneously; henoe ordlnary least squares estlmatlon
w111 result ln best llnear unbi.ased estlnates of the
paramebers. At the farm and wholesale Ievels the
relatlonshrps are hypothesLzed. to be determLned

slnultaneousry, and. the ldentlflcatlon of thls syste¡n of
equatlons w111 serve to place eonstralnts on the estlmatLon
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procedures that are avallable In order to achleve the

deslred ?'goodtress¡r crlterla"
The necessary condltlon for ldentLftcatlon u

presented by Johnston (L5et96j;257), ts that the number of
varlables not contalned ln a partlcular equatlon but

appearlng elsewhere ln the nodel must be one less than the

number of endogemous or dependent varlables"
Synbollcal1y

K*.er + Gôâ >zG - L

where K*# = the number of exogenous varlables ln the system
but excluded from the partlcular equatlon;

GÂô = the number of endogemous varLabLes ln the
system but excluded from the partlcular
equatlon;

G = the number of endogenous varlables ln ùhe
system "

The reratlon 1s consldered- Just-ldentrfred lf the equallty
ls true, and over-ldentlfled lf ùhe lnequalLty ls true (fA

est the left ha¡?å slde exceed.s the rl.ghü har:d, slde of the
relatlon ) "

5. Summary of Econometrlc Model

In succeedlng pag:es the conceptual systems

developed earller are reformulated. Lnto statlstlcal models,

rn statlng the models the varlables are deslgnated. as

exogenous lf they are detemlned outsLde the sphere whlch

the model purports to explaln, or endo¿renous lf the model

1s used to account for thelr values" A desl-ggratLon of uyu

for endogerouse exe for exogenous and. szo for pred.eÈermlned
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varLables ls substltuted. for prevLous nnemonLo

deslgnatlon s "

The varlables to be analysed. ln the retall nonthly
models for both broller chlcken and hes: turkey subolasses

are the sarne except ln sofar as they pertaS.n to the

lndlvLdual poultry meat subclasses, For brol-1er chrckens

fhe nathematlcal specLflcatlon of the relattonshlp was

found 1n prellmLnary runs to be curvllLnear l-n absoLute

fom, thus llnear ln the logarlthms of the vartabres" The

hen turkey relatlonshlp l_s speclfl_ed to be llnear ln

absolute terrns "

The retall nonthly demand for broller ch1_ckens ls
represented as

log y
1e

and for hem

logarlthms

?.ut

=loga
11

+b log
!u2
I\

+ fl b
m=5 1rm

turkeys the

b logy +b logx
100 tuz lrt lu1

x +b logx +b 1og
LoZ tu3 Lu3 1r4

x +b x +1ogu g

1 ,ür 1et6 L eL6 1

relatlon ls the same but not

104

1n

-b +b +b
2 2rO 2r2 2r!

+b x +b x
2r3 2r3 2r4 2r4

+b x *u c

2rt6 2rt6 2

Retall monthly supplles of
consldered to be predetermlned

are lncluded ln the model as an

poultry meats (J = 7rZ)

ln the month at handu

ldentlty r¡¡1th domestlc

2rI 2u2 2r2
15+Y. b x
m=5 Zsn Zrvt

are

but
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supply speclfled for the l-th month as

y 
= 

x * x (x x )u
J03,1 Jr17r1 Jrl-Br1 Ju1gr1 Jr1gu1_1

for ! = 1e 96, and per caplta consumptlon as

y =y / x o

JrZ J,3 Jo10

Varlable Deslpqnatlon

fridogenous "

y = P : deflated retall prlces of
lu1 r broller chlckens or hen

turkey s;

y - PCQ s per caplta, lncome adJusted
Lu2 r quantltles of broller chlcken

or hen turkey consuned;

y = Q s retall supply of broller
Lr3 r chlcken or hen turkey;

Exogeno-us

x = P ¡ deflated retal_I prlces ofI, 1 rb beef blad_e roast;
x = P ¡ d.eflated retall prlces of
LrZ rp pork shouLder roast;

x = USP : deflated Unlted. States
Lu3 py wholesale prlces of broller

chlckens or hen turkeys;
x = P : deflated retall prlces of
1r4 rpy the altenrate poùttry meat

as a substltute commodlùy;

x ¡ rn = 5t c o or t5 = MONTH : a durnmy varlable to d.eslgnatem the months February to
December lncluslve;

x = TP : changes ln tasbes and.Lrt6 prefèrences over tlne;
x - A ¡ farm supply of broller
LrtT f chlckens or hen turkeys;
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x = (lt-X) : net lnnport.s of chlcken or
I o 1S

x =INV
L u19

turkey;

: month end storage stocks of
broller chlckens or hen
turkey s;

x = POPN å monEh1y Ca¡adla.n populatlon,
t ezo

Havlng completed the separate analysls of the retall
node1, the study proceeds to other market levels uslng the

assumptlon that pr'lces explalned ln the retall nodel are

predetermlned to other market levels, The fanm-wholesale

modele contalnlng five structural equatlons and slx
ldentltles l-s represented as follows where I subscr.lpts

ldentlfy poultry meat subclassess

net lmpor.t relatlon
y=
4r1

+

for | = 7, o

y=
6rL

for | = 1,

y=
7'I

a +b
3 oL 3r7,

bx+
3r4rl 16

c ot 5

a
5rL

y -b z
1 5u1 3r2r1 1,
t5
Çii x +

n=5 Jsm¡1 mrl

-b y
L 3u3rL 6uL

u;
3uL

lnventory relatlon
à +b z -b y -b y
411 4rtu1 Lrl 4r2r1 grl 4 u3rL 11r1

r5
b x + â b x -b x

4u4, L 2t m=5 4rno I mr 1 41 16e 1 1

b x +b x *r¡ 
ç4rI?rr z 411Be1 16 4,1

o ot )

whoÌesale prl"ce relatlon
b y +b x -b y

5u301 6015o711 10,1 512rL 27



9B
L5+b y + 2 b x +b x

5041L ?gt n=5 5rfrcl mrL 5rL6sL 1

+b x +b x *ì-l ;
5uL?oL 2 5118r1 16 5rL

for | = le o o oe 5

farm prlce relatlon

-b z -b y +bY=a
Bo 1

+b

+b

1r1

6oL 6rtul zr.L
L5y +ã

6r4rl Brl n=5

x +b

6uzrr 611 6 u)r! tzeL

b x +b x
6urn,1 muI 6ot6rt zz

x +b x *u
6 r77 oL 23

for'1 - Ie o o âe 5

6o 18u I zL 6 rl9 rt t6 6ul

fa:m supply relatlon
z = loga +b logx -b

7,L 7,Lr1, 24eL

+b logx +b x +
26 uL 7,411 16

1og x
25oL

tr
7 rmul mrl

7r2oL
75!ir

Íl= h

for 1 - 1, c o o,

per

7 r3oL

*1ogu î

=z /

?,1

5

caplta farm slaughter lde¡t1ty
xz

2tL 101 20

domest1c consumpt1on ldent1ty
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net Lmports of chlcken or
turkey;

dlfference between
deflated Canadlan whole-
sale prlces and deflated
landed Ln Canad.a prlces;

month end. stocks ln storage
of poultry meat subclasses;

deflated wholesale prlces
of poultry meat subclasses;

deflated farrn prlces of
poultry meat subclasses;

domestlc consumptlon of
poultry meat subclasses;

per caplta donestlc
consumptlon of poultry meat
subclasses;

d,eflated- wholesale to faru
prl-ce spread of poultry
meat subclasses;

deflated landed- In Canada
prlces of poultry meat
subclasses;

deflated retall prlces of
beef blade roast;

v
6r1

v
7rL

v
Brl

v
9rL

v
1oe 1

v
11r1

v
12eL

Exogenous "

v
4r1

v
5'I

= (M_X)

= PDL

= INV

-D-I
ST

D

f

a
r

PCQ
r

= I{M

= LNDP

=p
rb



x r m = 5u
m

P
rp

USP
pv

T,ION1H

)

ø ø øe t5 =

100

deflated retall prlce-s of
pork shoulder roast;

deflated Unlted States
wholesale prLces of
poultry meat subclasses;

dumny varlables to
deslgnate the nonths
February to December
ln cluslve;

dumny varlables to
accommodate changes
assoclated wlth annual
perlod s;

mon thly Canad.lan
populatlon g

deflated retall prlces of
the poultry meat
subclasses;

deflated weLghÈed farm
prlce for cattle;

deflated farn prlces of
lndex 100 1lve hogs;

deflated, lagged farr
prlces of the poultry meat
subclasses g

deflatedo lagged costs per
hundredwelght of poultry
feed g

lagged placements of
broller ohlcks or poults;

the exchange rate for
ïJn1ted. States currency
represented as the monthly
average of rtnoon spotor
prlces;

exclse dutles pald when
lnportLng poultry meats
from tlnlted StaÈes;
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6. Econonetrlc Methodoloßy

the conceptualr.zatlon of sectLon 1 of thrs chapter
üIas carrled out 1n the detemlnlstlc envlronment that
characterlzes nany theoretLcal models. If 1t were certaln
that all conceLvabre varlables and relatlonshlps were
specLfledu the thesls could have e¡rd.ed at that polnt. As a
matter of practlcal fact, howevero one may be sure that the
speclflcatlon l-s not entlrely conplete ar¡d that excluded
factors w111 tend to create observed dlsturbances fron the
nodel ' Thusu ln relatlng the nodel to the emplrlcal world
one must be ever-conscl0us of a stochastlc component,

ïn the prevrous sectlon the nodel ü¡as summarrzed

lnto lts eoonometrlc fonnu wlth the wrspectfled stochastlc
components accounted for by the 1nc1us10n of an error term
1n each behavloural relatlonshLp. Several technlques are
avalrable to relate the deterulnlstrc nod.el to the
emplrlcal (an¿ therefore stochastlc) world. Llsted ln
approxlrrately decreaslng order of statrstrcal efflcrency
and computatlonal complexlty these are

1, Full lnfonnatlon _ maxlmum lLkellhood;
11. Llnlted r.nforaatlon - maxlmum rrkelrhood;

111, Three stage least squares;
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lv" Two stage least squares; and

v. 0rdlnary Ieast so_u¿ìres.

Uslng any of these technlqueso estlmates can be derlved

whlch are blased, conslstent estlmates of structural
parameters 1n that the statlstlcal estlmate converges on

the true value for the populatlon only wlth repeated.

sampll-ng and samples of the salne sLze,

For the analysls of relatlonshlps at the retall
lever ln thls study the method of ordlnary least squares ls
deemed appllcab1e. Accorcl.lng to Lee ( 16: f 96je29-49 ) the

followlng assunrptlons are necessary wlth re¡rard. to the

regresslolr model:

1. Y =Q'+ px +€ , foral1 t;
111

11. E(€ ) = O' for all 1;
1

1ll. E(g e ) = 0 for L I J, J - 1e zs o o oe n;
lJ,ì.

=0- for I - Jo le J = Le 2e ø ê o, n;
tv" E(xue )-O

11_
Accord.lng to John ston (I5tLg6jt23I-268) , 1f these

assumptlons are satrsfled the estlmators wlll be ,ibest

llnear unblased.rrn thereby satlsfylng the tgoodnessu' crlterla
outllned earller.

Applylng the methods pr.esented ln sectlon lv of
thl-s chapter to each of the stochastlc relatlons of the
farrr-whoresale model, each of the relatlons ls revealed to
be overldentlfled" A sulbabl,e estlnating technlque musÈ be
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used ln solvlng systems of overldentlfled slnultaneous

equatlons. Thusu for the analysls of relatlonshlps at the

farn axd wholesale levels ln thls study Èhe method of two

stage least squares ls accepted because lt provldes

con slstent esttmates ancl ls f easlble for an analysls of

thls s1-ze" The fundamental dlfflculty ln slmultaneously

deterrnlned models 1*s correlatlon between the dlsturbance
q/

tetm, u ¡ and. the explanatory varlablèsuu The
1

Justlflcatlon for two stage least squares 1s the

consld.eratlon that all of the varlables 1r'l a. slmultarreous

system lnfluence ln some ïray each of the endogenous

varla.bles. The obJectlve of the two stage least squares

technlque 1s to purge the explanatory varlables of

stochastlc components assoclated wlth the d.lsturba¡ce term,

u . îh1-s Ls accounted for ln the flrst stage when ùhe
1

matrl-x of lncluded endogenous varlables ln each relatlon 1s

replaced by ar estlmated set whlch ls lndependent of the

dlsturbance terrns. the second stage lnvolves the dlrect
estlmatlon of the structural equatlons uslng estlmated

values of the endogenous explanatory varlatrles plus the

orlglnal data for exogenous varlables" !Ihl1e the

strucLural estlmates provlderl'¡ry two stage leasL squat.es

regresslon techirlques remaln blesedo lt 1s noLed bhat the

sample sLze belng dealt wlbh throughouf thls siudy nlghi be

Urn.
problerns ls T,

semlnal art
liaavelmo (

lcI e on slmul te¡ eou s equat, lorr
!2ttgtÐ17-72) 

"
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con sldered f'largeot (n = 96) , lrnpartlng .i:e1at1vely mo.re

lmportance to the colrslstency property of the two stage

approach 
"



CHAPTEN TV

RESULTS OF ANAT,YSTS

I¡r prevåous ohaptens the structure of the Genadlen

pouLÈry mea$ f.ndustry hae beem d.lsoussed.' A's well' u the

reeults obtelned by other regearchers have beerr surveyed.

ar¡d. Xnoorporated lnto the stuêy" Flod.els were deve ol¡ed at

the reta3.n, end. fasm-prtroleeale aarket XeveÏ.s Xn ¡sh3.oh the

eoonomlo faotons lnf umotng the poultry meat Xnd.ust'ry 1Ì1

Cenad.a have been expleå.ned" The prtmary oonoem of t'hÍs

ohapten wl,ll be Èo presmt the results obtalned. fro¡o

appLy3ng these modeLs to enpLrlcaL anaLyses. TEt the fi.rst
sect1on the statlstLoaX tests used. to assess the val"Sdlty

esrd. usefuLnese of the modeLe wlLL be dtsoussed." ÏÍ! some

o&s@s economLc conså.d.eratlons s¡lLL be welghted Èo over-rlde

sta.tlstloal- orttenta, The seoond. eectlon 1s d.evoted to

tabuLar end graphf.oel preewrtatlons of the results, Ïn the

thLnd seetLwr the resu].ts wÍ.lL be lnterpreted."

Å." STATISTTCAT, CRTTERT.A,

In the Jaægon of statlstlcs a Í'ype I enror Ls

d.efåned aE the reJectlon of a¡r hypothesls whS.ohe 1n feetu

ls tnre" To faclXÍ.tate the asseemsrt of hypotheses 1t 1e

neceasary to estabLl.sh a Level of toLerance whf.oh pernS.ts

Lo5
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one to commtt Type I errorse but d.oes not detract fron the

morlt of the analysls" In &hl-s etudyu nulI- hypotheses

wtLl 3"n general be aooepted. Lf there Ls Ln exoess of a ten

peroent, posslbllf.ty that they are correoÈ" Stated

atrtenratlven y, e one Xn tqr ohance oS reJeottng a tnre
hypothesls w1.lX be tolerated." Irr some easea economlc

consf.d.ersflone must be favoured Í.n the absecroe of
etatl stLeaL sl€ry¡ Lf lcar,¡ oe.

In d.etermLnlng slgttfS.oance of net regress1on

ooefflcf.ente, the results are subJeoted. to student-t tests"
Wlthout gol.ng further lnto theoretlcaL d.etalLe thi.s Èest

requlres that the ooefflol.ert exoeed tts stend.ard. error by

en amounf the nagnLtude of whLoh detemtnee the LeveL of
slgrrl.ftoance, Whm eval"uatlng hypotheses regardtng

Lnflustoe but not d.lreotlon of effeots It ls neeessary to
uee both tal.Le of the stud.ent-t frequeroy dåsÈrlbutS.oni for
other hypothesesu whene the dlreotLon of X.nfluqree ts the

obJeot of conceme ort€-taXLed. teets are perfomed,

Further statå.stlea} 1¡rfornaÈå.on Ls obtatned Ln the

enalyses 1n the foru of standard errors, oorrelatlon
coefflolemts and nultLple coefflclents of d.etemlnatlon 

"

As weLl the Durbln-Wateon and. Von Neunann Èests for
autocorrelatx.on wL11 be perfonned. The vsn NeuBBnn rat j.o

ls used. to detemlne lf suooessLve resLduaLs (ld est

dlffereeces betvseem estLnated. and. aotuaL varues of the

d.ependørt vartabl,e) are oorueLated wtr.th prevlous values X.n

a glven serLes of resl.duals" Thf.s teet ls deemed. super!.or
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to the Dmb3.n-Wateon test beoause no lnoonaLusS.ve resul.te

are d.erlved." In thts anal-ysls, however, the numbers of

vartables 1n Êoae rel.atf.ons epproaeh twmtyu whLoh ls well

beyond the naxl,mun number that publLshed. tabLes wlL].

aooommod.ate" Though oonputatlons ooul,d. have bery¡

r¡nd.ertakq¡ to dcr1ve relevasrt ranges on whleh to test for
Èhe preeqro@ of autocorrelatS.on, such a procedure was

oo¡retd.ered. to be outsLde the soope of thts proJeeÈ" For a

luoLd. expl,anatX.on of statlstLoaL ÈesÈs and. d.eflnlËlons

refer to EzekleL and Fox (6s,Lg59) or to the other tezts
clted. 1n the b1blXography.

Ae a word. of eautlon, etnee the presenoe of

aufooorreXaÈXon ln the behavnoural relatlo,r¡s wå.L1" nst be

oorreoted, 1t $.s neoeseary to be aw&re of posstbLe bXases

Ln the neasurements of etandand errors of estlmates,

PoslÈlvel-y autooorrel.ated. resLd.uale wlLl, oause the stendard

€rrors of regreselon ooeffLotsrts to be btased d.owrward;

thus the poseLbl1lty of achi.evlng statlstloaL sXgrrlfloa¡roe

of ooeffl,o1q¡ts ls srhenoed, though unwarrented" The

X.npll.oatlom that etud.er¡t-t tests eyrd. oonfS.d.emce LntervaLs

are f.nvalld wl1,L be pursued. when the resul,ts sre belng

S.nterpreted.. oftsrtlmes the presenoe of autocorrelatlon ln
eeonometrl.a analysLe Ls evld.euroe of one or nore ntsslng
varlablee. To qrgure that estS-mates of struotural
pareneters d.rawr fron these reLatlonshlpe are r¡nbtased. and.

oonsletqrt tt ls neoeseary that the nlselng varS.ables not
be oorreLated wlth sny varlabLes Xnel,ud.ed. tn the
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explenatory equetton" In thls stud.y Lt Ls aseuned that
such Ls the e&se" For addltlonal detal.led d.lseussl.on of
nLeslng vartabLe problems ln econonetrXc eneLyels the

reader 1e referred. to Johnston (L5aL963sL7?-?OLl 
"

Bef,one prooeedlng wLth $he presentatlor¡ of results
1t shouLd. be reeaLled. that d.ata bef.ng enalyeed. w'etre

subJected. to a proeese of defl,atlon to remove the effects
of ohengee ln general prå.ce levels and the growth of
populatlon over tlne" For prlce yarlablee the Csnsumer

PrX.ce Ind.ex 1s the d.eflator, For prod.uetlon vartablesu

where applXoable, Canad.f.an aonthly populat1on ls used." As

a c@Bcqu@oe, attenpts Èo appLy the model to ourrmt
perLod.s muet be pneoed.ed. by adJustnert of d.ata for gwreral
prloe l,noreases and popuLatLon growth"

B. PBESE T"ETTON OF BESULTS

ïn th3.s study three nod.ele have been developed f,or
poultry meete, and the pouLtry nneat suboLesses wherever
posslble, whlch are d.esl¿gred. to explaln 1) Lnoone-

oonsumptton relatlonshlps, Zl retaj.l d.emandsg and 3) the
fer¡n-whol.esale portlon of the narket sbrucÈure" rn thls
sectLo,n the results obtaf.ned fron enpi.rlaar anslysle of,

thcse nodels w1.I-L be presented" For purposes of nLnlmtzlng
reader oonfuslon, end to wlaure olarlty as welL as brevlty
Ln preserttng the prol,lferatl.on of eoeffi.ci.ente, sf.gnsu

statxstl.oaL stgrlflcances ar¡d. eLastloj.tl-esu lt j.s necesgary

that a praotLcaL system for presentatlon be d.evlsed."
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Çlearlyu the nodel-s nay be presørted. lnd.lv1dual-1-y, .A.s weI.l,

the laok of data for eaoh subolaes of poultry meatu

eonstraLns the anaLys3.s of the lnoome-oonsunptlon ønd.

retalL prlo€ models to oomparlsons of broad.er

cLasstftcatl.ms of pouLtry meats, For the fa¡m-whoLesaLo

model, d.ata r@presentLng each of the flve euboleeses of
pouLtry meat were avaLlabl-e and empf.r3.oal- estí¡nates of each

of the flve behavloural relatf.onshX.ps (enA stx Xd.entltles)

w@re obfaLned"

To promote ooheremoy betwem mod,els the Eeme

teohnlque of ¡lreswrtatlon 1s necessary for eeoh. To

promote oohersroy betwem the poultry meaÈ subolasses lrt

the fa¡u-wholesaLe rnodeL o eaoh of the f,f.ve meat types w111

be dealt wlth oonJolnt}y ln llght of a elngLe behavloural

relatlonshlp. Irl settlng forth the resuLte of eaoh nodel

the eetlmated coefflclentsu thelr student-t testsu end

elastf.olty val"ues, where pertlnent, wllL appear ln tabular
fono. IneLud.ed. 1n these tables w111, be uonthLy dun¡ny

varl.ablee (fam1Ly ef"ze effects ln the lnoome-oonsumptf.on

relatlon)u wtth thoee dr¡n¡ny var1abLes that aehleve

etatS.stLoaL sl.gnlftcance betng presmted ln graphtcal fo¡m

as devl.atlons about a seleoted base lnmed.tately followlng
the tabl-ee, Flnally the resul,ts for eaoh nodel, wLll be

d.lsouseed' rn thl.s d.3.soussLon two obJeoti.ves are sought;

1) to evaluate the hypotheees whl.oh were posLted, 1n

fo¡muLatl.ng eaeh modeli snd Z) to oom¡rare the resuLts

obtalned. amongst pouLtry meat suboLaeses" Econonlo ss well
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as statlstlcal conslderatlons wlll play a promlnent role ln

' 9-/o.l scussl0n 8.

1 , In come-Con sumpt lon lulodel

In Tables XV a¡rd XVI, and Flgures VI and VII' the

results obtalned- from analysls of the lncome-consumptlon

relatlons are pres€nted.. The data represents L5rt40 farn and

non-farm farnllles classLfLed by famlly type avrd by famlly

Lncome. Durlng L969u those Canadlans Isho were sampled were

for¡nd. to consume 0,þ4 and.0"15 pounds per caplta of chl-cken

and. turkey respectLvely, ln an average week or 22"97 and ?.9/.+

pounds annually"

The results set forth 1n T'able XV a¡d Fl¡rure VI

pertaln Lo the analysls of chlcken meat" The relatLonshlp

between lncome and consumptlon was found to be posltlve, as

antlclpatedu alrd htghly slgnl-flcant. The d.erlved lncome

elastlclty coefflclent from the rel-atlon 1s 0.1099 lmplylng

that a L0% lncrease ln lncome ls assoclated wlth a 7"Ifr

lncrease Ln consumpflon 
"

In Flgure VI the coefflcl.ents of the d.umny

varlables representlng d.evLatlons about a fa¡1lly size of

two adults are plotted " Accordlng to the statlstlcally
lnslgnlfLcant coefflclents consumptlon of chlcken among

famlly slzes of onee twoo three, ând four adults, end two

adults/one chlId, cannot be dLstLn6çu1shed, one from the

other" Persons ln these famllles had an apparent

o/- SLnce the baslc data set used to derlve the results
was consldered too vol-umlnous to lnclude ln the theslsu a
copy of these data has been plaoed on flle ln the Depart¡nent
of Agrlcultural Economlcs, Unlverslty of ivianltoba"
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TABTE Xl/

BESUT,TS OBTATNED FBO}I E}IPIRICAI, A¡IALYSIS OF THE I¡[CO!IE-
CONSUMPTTON REI,â,TTONSHIP FOB CHTCKEN HEATe/

Indepeqrdetr$ , 3{et Begreeslon
üärätrË;"V unlt s coeff lclent studqet-ts/ Elas&tef.ty

e onetant
Average per *1oo/
capl.ta l¡roome year

0.5435 LL,38

1Å
t^/tc
2A,/tÇ
za/zc
2A/3c
2A,/4C
ztL/ 5+c
3A
3A/rc
3h/z+c
þ¡,
other

S "8.8,
Mearr

= o u L6l+2r 0.r+l+18

0 
" 
0018

-0.0362
-0 "2?83
-o "0638*o.2833
^o'L375
*0,L679
'o ð53t+
-0,0gl+7
-o,2052
-0 " 

1828
-0 " 

0241
-o "2t71þ

nz = o "l+gV,No = L,88

3"
0.
2"
0.
2"
1.
Ln
3"
0,
2r
1,
0,
2"

56 0"1099
36 *0,0064
78 -0.01+096Z -o"oLt3
3t+ *0,0394
l+4 -a "0zt+3?5 -0"029668 -0.06z38g -o"oL4gt5 -0,0362gt *0.0322
25 -0.00t+327 -0 " 

0381+

d."f " = 64

úTJn. legerd to be used for thLs and each of the
tablee to foLlow lBs
SÂEoE" standard. error of esflnate;
R¿ - nultl-ple coeff LcJ.ent of d.etermlnatl.on;
t¡lean - of the depemdent vartableí
VoNo - Von Neumannes ratlo¡
d.f, - degreeg of freedom.

Útnu d.epend.ent varlable was per câplta weekly
quantltt eB purchased of ohlcken.

ilfnu crltLcal values of student-t et c(-= 0.1.0 are
I,296 for the one-talled test snd t"6?1. for the
two-talled test,
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cor¡sumptl.on of 28.25 poì¡1ds annual.ly"V ALl other fan1ly

groups (on a per perso¡¡ basls) ooneumed Lese ohloken than

these fanfly s3.zes" The dLstlngu!shlng faotor separatS.ng

these two groups 3.s the presmce of ohll-dreni æîd' no

aL],owance l.s mad.e Ln the analysLs to welght Èhe Lesser

qmoumts of ohlcken that a chlLd. woul"ð consuae reLetlve fo

a¡r edult portLon. However 1È does appear v@ry elea¡'ø gÍld

Lt ls Lnportant to effeotS.ve marketS.ng of ehlokenu that addXtlonal

ohlLdrer: reduoe the Per oaplta oo¡lsumptLon of ohlcke¡r ' m Ëhe

basl.s of these resuLtsu one strategy fof Í.noreaslng the

comsunptl,on of ehS.cken neats Ls to offer the eommodlty !n a

manner that eppeels to ahl.ldren, thus lnoreaslng theLr per

captta consumptlon.

Accord.Lng to Table XfV a onecessltye good I's

deftned. sahst fanl}y eLze eLestlcltles fall vul.thln the

range from zeno to one. In TabLe )ff the fan1Ly sLze

coefflclents muet be ad.ded to the constant Èem slnce they

represerrt d,evl.atLons about thte value" Theee slnple

computatlons reveal- fanlly slze elastloltles of the

magrlltude that d.eflnes necesslty good.s. The results

support the co¡,rtentton that chlcksl meat ls a nomral

eco'nomLe good"

The nultLpl-e ooeffLoLemt of d-eterulnatlon

(82 = 0.49) f e etatLstLoaLLy sl€mlf Lcant and. tnd.tcates that

Vnctual per caplta Car:ad.lan consumptton ln t96g
was 28"8 pounds.
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tn the grouped data t t+gft of the varlablon J-n weekLy per

caplta consumptlon of ehtcketr has been explai-ned by

assoclated varl-atLons ln lncome and fanlly sLze" To further

support the valldtty of thts conceptual- nodeL, estlmates of

weekly per caplta coneunptLon mad.e on the basLs of the

estlmatl-ng equatX.on wlLl fall ¡slthln Ð?% of the mean valueu

68% of the tlne, Thls relatLon does not appear to contaln

autocomelatlon of the ¡'esLd.ual-s"

The results set forth Ln Table X\lI end Fl.gure VII

pertaln to the analysts of turkey meat. These results

must be v1ewed wtth cautlon slnce the oaLculated F-ratl"or an

asseesn€mt of the null hypothesls that R2 = Oe proved. to be

lnsl-gnlflcant, However, Lf lt 1s accepted that the esttmated. lncome

e}astlcl.ty approaches z,eroe sone oredlblllty can be atfached

to the famll-y sLze reeulte, Apparent annuaL consunptLon per

oaplta of turkey meat ls LO,?8 po*raril emong fanll-y sLzes

of two adultsu two aduLts/two chlLdrenu two ad.ults/three

chLldreno two adul.ts/flve or more chll-dren, three adultsu

three ad.ul.ts/one chlldu and three ad.uLts/two or more

chlld.ren. Wlth respect to chlckq¡ consumptlon, chlldren

wetre found. to occupy a less prontnent role åa the fanL1y

coneumptlon pattenní ln the case of turl<ey the resuLts show

that Larger fanlly sl.zes generally oonsume mor€ turkey on a

p€r caplta basts" Consl.derLng the sLzes ln whlch turkeys

ilAtiu^t per caplta consumptlon ln 1.p6p vøas g'g
pound.s,
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Tå,BLE XVI

Ind.epend.ent
Varlables Lhrl-t s

Net Beg;ressl.on
Coeff Lcl.emt

nEsuLrs oBTAmED FROffi EMPIRTC"AL A¡üA],YSIS OF 4HE INCOFm-
CONSU¡4PTTON FFLATION FOR TUBKEY HEATE/

Studenrt-tV ETastLotty

Con etar¡t
.&verage per $100/
oaplts Lnoome year

LA
L^/LÇ
2A/LC
? /2c
?A/3Ç
?A/t+c
2A/ 5+c
3a
3A/1,C
3A/z+c
þ¿
oËher

S. E" E,
Mean

= 0u0995
= 0.1526

0.207)

-0 " 
0002

-0 "0ó9t+
-0 "08À'z
-0 " 

1062
^o "oL65-0,0274
-o " 

1.361.

-o. oo45
-0 " 

01?6
-0.0203
-0 " 

0L30
-0 " 

0?28
-o "0659

Riz =
V.Nu =

7,16

0.78
1. .14
L "39
1 "840.29
0,r+7
2ôt+
0,08
0 "310.35
o "22t.?6
L.L3

0"Lg
2"L7

-0 " 
0t+2x.

*0 
'035t+

-o " 
0358

*0 
'o5t+2

-0 " 
0081+

-0 "01,40
-o "0695
-0 "00?3
-0 " 

0090
*0.0101[
-0,0066
-o '0372-0.0336

d,f " = 6l+

úÍ]n" d.ependent varlable was w'eekly per caplta
purohases of turkey.

VCrttt""L val-ues of student-t at ô4-= 0,L0 ere I"296
for the one-taLl.ed. teet and. t"6?t for the two-
taL1ed test"
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are marketed. and. Ùhe consumeres d.tstaste for oleftovers0s

these results appear Pleuslble"

?" Beta1l Prloe Mod.el-

TabLes )ñ/II and )tvIII, and Flgure VIII shotu the

rezuLts obtal-ned. fron anaLysl.s of the retalL prtce

relatL6¡1s, The d.ata repres€mt montþly observattons of

retall, prlces for brolLer ohl.cken and hq.¡ turkey coverlng

the perlod Lj6J-19?0" Average prlces for that per|od were

l+L.3o and À|3,L8 cents per pornrd respectLveLyn

The resul-ts prese¡rted Ln fabl-e XVII oasl be used' to

evaLuate ûhe hypotheses that were posLted Ln fo:muLatlng the

coneeptual ¡nod.eL for reta|l chlcken prlces' .As explslned- |n

Chapter IfIe sectlon An 2s colllnearf.ty betçrem per oaplta

dLsposable Lneone and the erplanetory varX.abLee such as

retall turkey prlces (r = -0,90) nad.e Lt advlsable to

analyse Lnoome effects separatel-y to avol'd problems of

multlcoLLlnearlty ln the retalL prloe reLatlons" Irt thX.s

regard.e monthLy per oapLta oonsumptlon of chtakem was

ad.Justed. to remove the effects of lnoome whLch were derlved

tn the prevlous seotlon, The estf.mated. relatl.on (fn logged

for-m) between prlce and. adJusted consumptlon was found to be

negablve and. hlghly strgrllflcant" The prlce fLextblLLty

ooeffLclemt was d.etemlned to be -0"2389 and. prLoe

elastlolty was oomputed to be -11,19" Or average an

Lnorease of tÙft ln per caplta chlcken consumptlon Ls

assocLated wlth a Z"r+fr d,ecrease ln retall. chl,cken prLces"
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TABLE XI¡TI

RESULTS OBTAINED FBOM E¡IIPIBICAI, Á¡,TA.LYSIS 0F TIÍE BETAIL
PRTCE BELATTON FOB BROTLEB CHICKEN

Independ.e,rt Net Regresslon - t Prlce
Vart abLes llnlts Coeff lclemt Stud.ent-tä/ Fl,exLbLl,lty

Con stant
1og ad.Justed.

PCQ
rc

Lo9 P
rb

Lo9 P
rp

Log USWP
c

log P
rf

F
M

A
M
J
J
A
a
IJ

o
N
D

log tremd.

S u E'8.
Mean

lbs/uo,

Ø/w "

//tt '
ø/

L00 l-bs "Ø/tu.

:

-

= 0 n Otl+z
= t"6t6o

o 
"t+7 59

-0 "2389
0 "2779
o "t6gu
o "02?2
o 

" 
L885

-0 " 
0210

-0 " 
01,00

0.0021
-0 " 

0026
-0.0021
-0 "00120.0069
-0.0024
0,0019

-0,0107
-0 "03540.00?2

R2
voN.

T.L?

4,lll

2.9t

2 "83
0.26

t "72
2"69
1.30
0,29
0.32
0 "260"14
0.80
0,30
0 "26
L "374"50
0 "46

-0,2389

0 "2??g

o,16g4

o "022?
o 

" 
1835

0.83
1"40

defn=78

{crtl-tca1 values of
for the one-talIed.
telled test"

sfudent-t at oc
test and 1 ,665

= 0"1.0 are L"293
for the two-



119

Several commodltles were hypotheslzed to be

substltutes for chl-cken" In evaluatl.ng substltutabLll.ty 1t

was found. that for LOi¿ changes ln retall prlces of beef

blad.e roasb, pork shoulder roast and hen turkeysr retall

broller chLcken prloes char¡ged by 2"8fr, L.?ft, ffd L"gft

respeoti.vely" The effects of thtlted. States whol-esale prlces

of chlcken were not statlstlcally slenlflcant lmplylng that

Untted States prlces d.o not have an effeot on rnonthly retall
prlces In Canad.a" Otherwlse the results show varylng

d.egrees of substl-tutablll.ty between the red. meaf I artd

turkeyo and chl.cken meat relth the strongest absoLute Lmpact

resultlng from beef prl.cee"

The effects of changlng conaumer tastes ar¡d

preferences were tested and found to be lnsLgnlflcant for the

perlod t963-L9?O, For shorter tlne perlods, ohanges ln

nonthly prlces of broller chlcken can be seen ln F1gure VIIL
Below Jar:uary-leve1 prlces are noted. durlng Novemberu

December, February and. March" These results lndlcate that

durlng the sprlng, sllnmêr¡ and. fall months prf.ces of broller
chlcken are hlgher than durlng the wlnter months although the

absolube magrlltude of the net nonthly varlatlon 1s smaller

thar¡ ntght be expected,

The multlple coefflclent of determlnatLon

(p2 = 0.83) reveal-s that B3/" of the varlatlon ln retall
broller chlcken prlces 1s assoclated rslth varlatlons ln the

explanatory varlables" fn add.ltlonu 95/" of the estt¡nates of
prLce derlved from thls relatlon are expected to fal} wlthl.n
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lI"?6 ft of the mean prlce, The exlstence of posltlve
autocorrelatLon, measured by Von Neumannes ratlog m&V have

lnflated the measurements of standard êrxorse

The resul-ts for the aÌ'¡alys1s of hen turkeys at the retall
leveL are reported ln Table XVIII and Flgure VIII, For the
perlod. 1,9Ø-7)lO Canadlans consr¡med an average of Z"O5 pounds

per caplfa of hen turkey per yearg ând 8,5? pound.s of turkey
meat altogether. fn the lncome-consunptlon analysls presented.

earller the lncone effect for turkey meat consunptx.on was

found to be tnslgnlflcant" Therefore the a:nalysls of retall
hen turkey prlces was undertaken wlthout an lncome varlable"
The relatlonshlp between per caplta consunptlon ayrd retalj-
prlces proved to be stat1stl"cal1y LnsLgnlflcayrt for the pertod.

L963-L9?0, and no elastlclty value was computed, Thls sltuatlon
denotes a fallure of the model or of the data belng analysed..

For the retall. hen turkey prlce relatl_on, the sane

conmodltles were hypotheslzed to be substltutes as for the
chlcken prlce relatlon, The results reveal that for j.noreases

of roft ln retall prrces of beef bLad.e roast and pork should,er

roast, retall hen turkey prlces decreased 3"tft a¡d. lncreased.

2.2ft respectf.very" rrl the case of beef lt ls suggested. that a

conplementary relatlon exlsts wlth turkey meat, Although
conventlonal wlsdom would support the contentlon that beef and.

turkey meats are substltuùeso ad.d.ltlona1 l-nfor¡natlon from other
relatlons to be presented ln thls ar:aLysls tend.s to refute the
converltlonal hypothesls. F"urther dlscusslon of these results
takes place ln Chapter V, Pork ls showr to be a substltute for
turkey as lt was for ohlckenc and agaln the unlt,ed. suates
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TABLE XVITI

BESULTS OBTAINED FROI4 E!{PTNIC.åJ., A¡TAIJTSTS OF THE BETAIL
PBTCE RELATTON FOR HEÍI TUBKEY

I¡rd.epød.ent Net RegressLon o / Prlce
Varlabl-es Unlts Coeff lclent Stud.ent-tez !Ï,exlblllty

Constent
PCgrt

P
rb

P

lbs/no "

il/ta "

ú/ta.
ø/

100 lbs"
Ø/ta"

:

:

= L"2757
=43.t796

50 "8289*t.t6g4

-o "2t33
0.L643

0,0000

0 "06r+9

o 
" 9068

t "tÐgto.g53g
o "3?22o,l+863
O "09t+5
O "?61+2

-0,8681
-o.g:-gþ
t "06242"0855

-t " 501.6

R2
V.N,

Bô4
o ðt+

4 "t2
l+.81+

o "t2
o "62

-0 "001+6

-0 "3091-

0.21,1+3

0 "0042
o "06?.2

=?8

rp
USHP

t
P
ro

F
M
A
14

J
J
A
s
0
N
D

fremd

1,40
2,08
tû6
0.53
0.69
0"13
L"0l+
1 .09
0.?6
1 "I+?
0 "65tt.g4

dofnS rErE"
Mearr

c,93
1 ,01

úcr*Loal varues of
for the one-tatled.
talled test"

sfudmt-f at @
test and. t.665

= 0.L0 are I.293
for the two-
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wholesal,e turkey prtce proved to be statlstlcalIy tnsl6rrlf lcant.
Retall broller chlcken prlce wås Lncluded. l"n the retaLl turkey
prlce relatlon to evaluate the hypotheslzed substLtutablllty
of chlcksr for turkeyg th1.s hypothests Is reJected,

The effeets of changes 3.n conaumer tastes ay¡d

prefererees over the tlne perLod beLng analysed. were tested.

and fowrd. to be hf.ghLy slgrÍ.ftaacrt. These effeets aeoount

for the esttnated s¡rnua1 d.eerease ln retall- turkey prlees

of L"5O Ø/l.U" For shorter tLme per1ods ohanges å.n monthly

prlcee of hen turkey repres€mted. ae d.evå.atlons about January

l.eveLs oan be seøl 1n Flgure vrrr, Net pri.oes are 1¡rd.leated.

to be about 1"50 Ø/yv" above January levers for the perlod.

f.n whtch Easter ceLebrattons ooour" Ad.di.tLonal pertods of
hlgher prloee ooour lnnedS.atel-y before Thanks6lvtng end.

chrl"stmqs wLth lower ¡rrlces ln september, The net seasonal

pattern of reta1r hq,r turkey prloes t s both more pronorxrced.

and. more lnportant relatlve to broå.rer chlokeur pr3.cee.

rn aseesslng the nerlt of the struoturaL equatlon lt
1s flrst neoessary to aohowLedge the llkeLy pres€moe of
posltlve serl.al- ooruelatLonu wtth resultant bj.ases tn
algnlfleanc€ LeveLs. varLatl.ons tn expx.anatory varlabLes
acconnt tor 93fi of the varl.atLotr trl the d.epend.ent varlabl,e,
Estlnates derlved fron the equatlon wlll be wLthLn t5,9oft ot
the sample nean ln 95 oî j.OO attenpts.

3 ' Eegu:Hhol.esale þf orre'r

1." Net tmpogt__rg1.s!!_en" The resul_ts obtal.ned, from

-
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enpf.rteaL Enalyses of the net Lnport rel-atLons relsted to
each category of pouLtry meat are pressrted. ln TabLes XIX-

lgÏfL Ïyr TabLes XIX and XX the results are presented for
broller and. heavy chLoker¡ " For each of these categorS.es the

d.epend.ent varlabLe wae net lmports of chlckqt meat slnce

separate data for each oategory were not pt¡blXshed.' Durlng

the perLad 1j6J-t9?O the monthLy average net lnport of

chLcke¡r meat was 86u005 pounde,

In TabLes )trIe ffiIIs ffid ]nüII the resuLts are

preserted for brolJ.eru hen and. tom turkeys. For eaoh of

these categorS.es the depemdent verS.able was net Xnporte of

turkey meat slnoe separate data on the 1nd3.vfðuaL oetegorles

couLd not be tsoLated from publtshed. d-ata for totaL turkey"

Dnrl.ng the perlod L9$-1,9?0 nonthLy average net lmport of

turkey meat ¡sas 39r1?L pound.s.

In edd.lÈl-on to the analysls of nonthLy d.umny

varlables presmted ln Flgure IX, three hypoÈheses were

outl,Lned for exanlnatlon ln the net lmport relatlons, The

eff ects of farn prod.t¡ctlonu lnventory Levels, and. the

Oaclad.tran-UnLted States prloe d.Lffersrtl,al $rere estlmated.

I¡r the oase of broller ohlokms the reLatlonshlp

betweqn fart prod.uctLør and. net lnports was found üo be

lnstgnLf1cant" The reLatlom wlth 1nventory was fowrd to be

negatl.ve, es antlclpated., and hLghly slgrrlfLcant wf.th a L1ft

lnorease ln lnventory assool.ated wLth an LL,jft decrease ln

net lmporte. The relattonshlp wlth the prl,ce d.lfferentl,el,

varLabLe beoomes sl€f¡lfl.cant 1f the tolerance of Type I
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TABTE XIX

E¡{PTRTEAL AhTÂT,YSIS OF THE NET-THPOHr
PBOXTED FOR BROILEB CHÏCKEN

t{et
Ind.epqrd.srt Regresslon d / Index of h/VarXabLee Un3.ts CoeffteXent Student-Y ResponsLvenesss

Constant
F
M

A
M
J
J
A
s
0
N
D

a
f1

rBEND
IhTV
.1
PDL

L
S "ErE.Mean

8000 lbs
/ma "

e000 lbs
/mo "Ø/w'

1.69 "I+96t+*7t+ 
"t+L30

-59 "8t+73
-4L. 5L2t
-61. " z4g,+
-55.76?7
-88.66?o
-95 "429L
-90 ' 59t+7
-53 "4t+63
-92.6??8
*L? 

"8þ61
0 

" 
0007

LL,5?89

0 "01L 2
5,78L5

L,35
2.1+3
2"05
1.r+te
r "97
L "792,69
2,?5
2.7 5
t "66?.6?
o "59

= 57 st85.t+
= 86noot+.9

R2=
VrN r sE

o "?563

-L "1,268*0 .0ottl+

d..f . = 80

0.2t
L,08

3,59
L "2t

0,2?
t,0?

úrrrrr"al valuee of stud€mt-t et €c = 0u10 are L"2g3
for the one-tall"ed test ar¡d. L"665 for the Èwo-
talLed test,

Vfn" prod.uct of the net regresslon coeff1clent and
the ratlo of means of the lnd.ependwrt and.
depmdæ.t varlables 

"
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crrors Ls reLaxed somewhst. Hohrever the antlolpated effect

ts not obtalned snd. a IOF lnorease 1n the dlfferryIoe

betsseen CanadLa¡¡ and Unlted States whoLesale prX.oes ls
assool-ated. ¡øå.th a O.Ot+ft decreaee Ln net lnports' The

average sl'ze of the nontliLy pr!-ce range ts O"O? il/lV' ThLs

apparørt perverse behavl"outr on the part of Xnporters must be

Lnterpreted f.n LLght of the lnadeguacy of the d.ependsrt

varlable, D¡e to the Lneorreot slesî anrd. Low l-evel of

Blegrlftcanoe of th3.e resuLt lt oan probabl,y be coneluded

that the prloe dlfferen:rtLal- d3.d not lnfluernce net lmports as

measured.u lurplylng that other factors are aore lnportent ln
d.etemlnlng the Low l-eveL of net Xnports that are

experS.enoed., Changes ln neb lnports assoolated srlth an¡ruaL

tXne perleid.s were not stetl.stLealLy stgrllfS.ea¡rt"

In the broLLer ahÍ.oken rel.atlonu the explenatory

varLab.es aocormt for only 28fi of the varLatlon ln net

Lm¡rorts, Use of thLs stn¡oturaL equatlon for d.erl"vlng

estlnates of net f.mports of broller chl.cken wtLl yleld

acouracy wlthtn t66"t+9ft of the meåne Ln 68S of the attempÈsg

hard-Ly a satlsfaotory predLotlve Level but perhaps not too

lnportant gl.ven the absolute sLze of net Lnports.

ïn the caee of heavy chS.ckems the relatlor¡shlp
between net !.nports and fam produotLon ¡uas found. to be

negatlve and. Bl€ryrtfX.ca¡rt " A LOfr lnorease ln fam productlon

of heavy chS.cken f.s assoclated. wlth a L0,6ft decrease ln net

lmports. Invsrtory of heavy ohlokem Ls hlghl-y slgtrl.fl.cant

as well, wlth o tOfr lncrease ln storage stocks assoclated
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TABLE XX

EHPTRTCAI, "AT{ALTSIS
PBOXTEÐ FOB HEAVT
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OF THE NET-THPORT
CHÏCKEN

Ind.epe¡rdent
VarlabL es tln lt s

Net
Regresslon
Coefflclent srud en r -telnu u*$:i"åå", 

"

5 "L5
2 "8t2,37
1.86
2 "462ð6
3 "383"7t
3,6L
L "762.1+3
t "55

Constant
F
M
A
H
J
J
Á.

s
0
N
D

e
t2

TBEND
IMV

2
PDt

?
S. E. E'

Mean

e000 lbs
y'ma 

"
@000 Lbs

/mo "Ø/tv"

332,6878
- ?B"0oo5
' 66 ú?LL* 5z,0660
- ?O "t+699- 6g,IÐ56

gB,9z5S
-1Og "L203
-10,+ ô857
- t*g.ggLþB
- 68 "o88ll* l+z 

"g?IeB

-0,021.6
9 "0925

-0,0206
-2 "4873

2.L5
2"08

te.1.B
1."10

o "33
L "29

*x..o6Lg

-L "L7 55
-o "3?Ig

d,*f . = 80= 5l+r592"3
= 86,004"9

R2=
V"N" =

ú crntcal values offor the one-talLed.
talled test.

stude¡rt-t at ø
test and t"665

= 0.L0 are L"Zg3
for the two-
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wtth an LL,8ft d.eorease 1n net lmports" The prLoe

d1fferertLaL varf.abl-e was not slgrrlfLoant at an aooeptlble

level ar¡d. camled. the wrong sl€ß'l e as was the Ease wXth

brolLer chtcken. îhe vartabLe LnoLud.ed. 5.n the relatlon to
accormt for ohenges over tLme pras slgrlJ.floant, lnd.lcatlng

that net Lnporte of heavy ohl-oken are rlslng over tlme aÈ

the rate of 9L00 lbs/year.
ïn the heavy chLcken relatXon, the explanatory

vartablee aocount for JJft of the varlatlon ln net 3.mports,

Estlnatee of net lnports of heavy chlekem derXved fro¡o

thls struoturaL equatlon w3.l-l.e tn 68fr of attemptsu fal.X

wtÈhln *63"48ft of the mean vaLue"

In the eaae of broLler turkeys the farn prod.uctlor

and net lmport relatlonshlp ls found to be s5.gnlfloant wlth

a tOø S.norease Ln fam produatlon assootated wlth a ll+,Lft

decrease ln net lmports" Some oautlo,n must be exerclsed. 3.n

attr1butlng slgnlfX.oance to the student-t values ln
equattons such as thLs where the lnflatlng effects of

tr¡osLtlve autooorreLatlm may be presemt. The relatlon
betwesn lnventory and net finporte ls found to be posl.tlve,

oontrary to expeotatlonsu and slgrlfloantn a L0ff ohange ln
lnvemtory Level ls assocLated. wlth a L6"4Íl ohange ln net

Lmports" Thls evld.ence suggests that broi.Ler turkeys are

Lnported durtng perlods of reLatlvely hl.gh Lnvemtoryo and

exported (or lesser amor.mts lnported) d.urLng perlods of
Lower Lnver:tory" slnce canada ls not seLf-sufflcrent r.n

the productLon of turkey neats lt ls pJ.ausi.ble that lnports
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TABLE }Off

BESULTS OBT.A,I3[ED FROM EHPTRICAT AI{AÍ,YSTS OF THE NET-TMPOAf
RF:T-ATTO¡{ ÂS PNOXTED FOR BBOTLER TURKET

Indeperd.ent
Varlabl-es tln Lt s

Net
Regrøsslon
eseff lclent srud,qr t ^tú r."#*3i"H*""

Constayrt
F
M
A
M
J
J
a@
s
o
hÍ@
D

A e00O Lbe
t3 /mo.

TBEND
m[V e 000 lbs

3 /mooPDr l/tu"
3
S"E"E. =
&fean =

55"8327
L?.6189

225 "8452l-88.6652
297.'+086
I+92"?tgz
309 "?26tet+t+ ô5?t
- 7 "9?67
231. "8890-!65 "058?
360 "LL66

0, L LI+6
-70,004L

o "t496
-29 "9957

*1¿&, oT?j

1.6 "44060.9630

d.,f " = 80237 u362"5
39,g?t,L

B2
VnN n

0, L4
o,L5
L "7L1 "l*l+
L "9?
3 "L3
2 "290.36
0 "07
L "55t "252.IO

?'56
2 "08
2"52
2.3t

= 0,30
= 0"85

9/Crfat"aL val-ues of student-t atG = 0,1.0 are L.Zgjfor the one-taf.led. test and. l. "665 fo¡ the two-talled test.
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o€cur durlng perlod.s of lnvmtory bulld.*up lmmed.latel,y prLor

$o Eaater, Thanksg3.vtng or Chrlstmas oel.ebratå.onsu Thls

oonËertlon flnds ad.d.LtlonaL support ln the anaLysls of
seaeonaL patteme ln net Lmports presæted Xn Flgure TX. fhe

effeets of [Jnlted states pr5.oes, d.ep5.cted. 1n the re].atlonshLp

bet¡seqr net Lmports snd the prloe d.XffersrtlaLe was agaln

eLg¡rlfloant and oarrS.ed tho correct slgrr relatlve to
expeotetlø¡e, Irt thts oaae a L0É ohange Ln the prlce

d.lfforertlal 3.s assocX.ated. wlth a g"6ft ohange ln net tnports"
The average ¡ragnå.tud.e of the pnLoe dlfference ts -L.z8 É/Lu"u

Snplying that the CanadXan pr5.ce has remalned¡ ort &veragee

Just below the land.ed. TJnlted states prloe, oyer the ttme

perJ.od. t963-tg?0 the resul.ts revea1 that net tnports of
broLler turkeys are d.eoreaslng"

The expLanatory vartabLeg Ln the brolLer turkey
relat1on aooowrt lor Joft of the varl.atlon xn net Lmports"

The magnltude of the sta¡ld.ard. error of esttmate åndtcates

Èhat thls reratf.q,r ¡EouLd provLd.e a very poor pred.lotlon of
net lmports"

ïn the case of hsl turkey the relatLonshlp between

net lmports and fann produotLon, tnventory, prLoe

dl.fferemtlaL, and trqrd are found to be Lnslgnlflcar¡t, On

the baels of these reeults further ar¡alysls of the net Lmport

relatlon for hen turkeys was abar¡doned"

rn the case of ton turkey the reLattonshlp bets¡een

farm prod.uot1on and net lnports ls fowrd to be lnslgnlflcant"
[he effects of lnvqttory ar€ hlghly sl,gntflcant ar¡d. oarry the
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TABLE XXÏT

NESULTS OBTAINED FROM E¡'IPIBIC"A¡ AI{A.LYSTS OF THE NET-IMPOBI
BEI,ATIO¡ü AS PBOXIED FOB HE¡S TUNKEY

Ind.epsrdemt
VarS.ab1es Unlts

Net
Begresslon
Coeff 1c1.æt srudqar-ry' n""ffEi"ff*""

Constant
F
M

A
M
J
J
Á.
S
o
N
D

a
fl+

TRH{D
TNV

¿t,

PDL
l+

268.885L
6"6? 5t

28,tþ485
36,O5?L
59 'tÐt+t
Bg "?239

9 "ItryOt?t+ "6zel75"83L8
L5"J273
57,0608

130 "68L6

o "660,05
a "220.25
0.37
0.53
0 "05o.5g
0.20
0"04
0. L2
o "57
0.80
o "I+6

0 "880.07

o "23
o "69

e000 l-bs
fmoø

e000 lbs
/mo "Ø/ta "

soE,E" = 2r+8131+4"2
Mean = j9,B|t 

"L

0.038L
10,6t&06

o,0296
o "?62?

3.3368

-7.00?5
0.0285

d."f, = 80B2=
V.N. =

úrrrrlcal vaLues of student-t atæ = 0.10 are L.2g3
for the one-talÌed test and 1 "665 for the two-
tal.Led. test,
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TABLE XXTII

BESULTS OBTAINED FROM EMPIRICAI, AI{ALYSIS OF THE NET-TÞIPOBT
BEI"ATTON .åS PBOXIED FOB TOI{ TUBKEY

Ind.ependent
Varlables thrl.t s

Net
Begresslon
eoeff lcLent

t
srud.esrr -r*/ u. "#$:i"s" " "

Con stayrt
F
M
A
t4
J
J
A
s
o
N
D

a
t5

TNEND
INV

5
PDL

e000 lbs
/mo,

284"5558
- 85.5903
- 72"1,60?
-LzO,95L3
-r76 "976223.8949
- ,+8 

"g94g* 7t*"?563
146.6t+gz
380 "glþg28r "5085L22.tgLI+

-0.0094
-l+,9l+80

-0 "018231,8980

0000 Lbs
/mo.//tv"

1,57
0.77
o "61+I.o7
L "53o,20
0,t+L
0 "460 "60t,21
L,1-L
0.8L

0.t+g
0 "43

3 "?t3"3L

-t "L+493

-7 "t5gg
2"32+52

d.,f. = B0
5
SrEr Er

Mean
= 2Il¡. s¿gg,l+
= 39 s87I "3"

Biz = 0"43
= L.06vuN "

y'crrtrcal values offor the one-tatled
tatLed test,

studeErt-t at G
test and L "665

= 0,10 are t.?93
for the t¡uo-
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antLclpated. negattve slgß"" A LOfr lnorease Ln storage stooke

1s assoclated. srLth a 71,6ft deorease i.n net r.nportsu The

antloLpated. posl.tl.ve relatlonsh3.p betweer the prlee

d.lfferentxaL avrd net Lnporte ås obtaLned. at a hlgh level of
slgnlflcar¡ce" lhe nagnltude of the nonthly prLce

dl.fferentlaL s.verages z"g3 Ø/w, and. a Loø l¡roreaee ln thls
magrl.tude f.s assoclated. ¡srth a 23"5F lncrease 1n net lmports"
Drrlng t9Ø*L9?0 the resurts show that net lnports are not
819t1-fLoantly affeoted by faotors whLoh change systematlcally
over tlme"

ïn the tom turkey reLatlon the expLanatory varrables
account for l+Jft of the varlatlon ln net f.mports.

Neverthelessu estlmates of net j-nports derLved. fron thl.s
structural equatton wllL not lle near the nean ln most oÊs€sc

rn Flgure rx net i.nports of pouLtry neats, excLud.lng

hear turkeyee are deploted as devratlons from January

LeveL 
"'il For broller and roastlng chlckens net lnports are

Lowest durlng the nonth of Augusto wLth the months of July
and. september ln close proxl.mLty" The slnlLarLty ln the
graphlo represerìtatlons for the chlcken oategorles ls partly
related. to the use of the same depend.ørt varf.abLe ln both
behavloural reratlons" F'or broller ohLokens the lower net
Lmports d.urlng the sunmer nonths may be a response to hlgher

.ily ploptlng the net seasonal pattenre regressionooeffLcLents that ¡qeie not statlstlcally slenlflca;t for atleas_t t}r.e 25ft probabf.rlty revel srere reóord.õd as zero orequal to the January levàl"
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farm prod.uctlon of thls oommodLty es d.eploËed ln FLgure

XÏÏT 
"

For brolLer a¡rd. ton turk€lsc the devlatj.ons
presørted graphloally ln Flgure rx bear sltght resembl,anoe

to eaoh other even though the sÐme d.epsrd.mt varl.able
enËered. eaoh rel-atlon" Broll-er turkey net å.mports, derj.ved.

from turkey net å.mports, oouLd not be dlstLngutshed. fron
January level-s for the month of Februaryu .august and.

september" Hlghs were assoclated wl"Èh the nomths of Jwre

and December whlle a l-ow ooourred. Ln $ovember" rnspeotlon
of Fl.gur@ x, showlng dev3.attone Ln lnventory about January
l.eversu corroboratee the net j.nport flndlngs for brotler
turkeys to some exteErt, Los¡s rn r,nvørtory level,s sf
broller turkey are found to be assoolated. wtth nonths noted
for relat,lveLy hlgher net tmports, The stenLfLoance of the
Lnvsrtory vartabT.e ln explalnx.ng net lnports was examlned.

ln Table )Q[r" Devtatlons about January levels of ton
furkey net lnporüs are ¡rot read.lJ.y erplalnable fron Flgrure

rx, Through most rnonthe of the year net !.nports renaln at
January level-su reaohlng a hLgher leveL Ln Ootober
presumably ln response to Thanksgtvtng demar:d_,

11" rnvemtory rglatrons. The resuLts obtarned
fron enplrlcal analyses of the Lnventory relatlons for each

oategory of poultry meat are presemted ln Tables Ð(rv-
xxvrrr. rn ad.dltl.on to the ar¡aryses of monthLy d.unny

varLables presqrted tn Flgure xu seven hypotheses were



86
oufllned for examlnatl.on Ln the lnvsrtory reJ.atlon" The

effects of farn productlon and domestLc dl.sappeara¡tce were

estlmated, as weLL as the effecÈs of several prloe

vartabLes lncLudtng the retalL prlces of beef, pork and.

poultrye and the fam to çnholesale prlce spread." Flnally
oo,nsld.eratlon was nad.e of faetors changlng systenattoal.ly
over tL¡ne.

Ðrd.-of-nonth storage stooks of broLler ohlckens

averaged 81685r?98 pounde for the perf.od. Lg6j-Lg?0" The

reLatLomehLp betvreen Lnv@tory and fam prod.uotlon of
brollers X.s found to be posttLvee Ln agreemørt wLth

erpectatl.onse end statlstloal-x-y sxgrLftcantu A toft change

l-n fam prod.uctLon accounts for a !"?fr ohange tn Lnvemtory

leveLs' Also statl.stlcaLLy slglrfloant ls the negatlve
reratLonshf.p for¡nd. to exLst betr+eer stooks of broller
ohlckqrs and retall prf.oes of porku A Loft lnorease ln pork
prloes 1s assoolated, wlth a to.gfr deorease ln lnventory
Lnprylng that as pork prlces rLse ohtcken sales !.noreaseu

TkÞ other retalL prlces f.noluded x.n thf.s relatx.on were

revealed. to be lnsLgnLflcant¡ âB was the hypotheslzed.

relatLon betweqr lnvemtory LeveLs of broller ohloksr and.

the farn to ¡uholesale prlce spreed.. over the stud.y perlod.

no annuaL varlatLone tn stocks of brof.ler ohlck€ns were

d.eteoted." rt ¡sas lmpossLble to lncrude 1n the tnvq¡tory
reLatlon for broller chlckøre a meaaure of the effects of
domestlo dlsappearance w1thout lncorporatlng an wd.eslrabl-e
degree of nul,tlcolllnearl.ty betweem farm prod.uctlon and.
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TABLE XXTV

NESULTS OBTATNED FBOþI EMPIRTCA.L A¡IALYSTS OF THE T}IVENTOBY
REI,.åTION FOB BBOILER CHICKEN

Independemt
Varlabl ee t&r lt s

BüeI
RegreesLon
Coefflclent a/ Index of

Student -ts Bespon slven e s s

Constant
F
þ1

A
H
J
J
Å
s
o
¡t
D

a
f1

P
rt

P
rb

P

?7L2.31811
L106 "J296

9 "8?L6- t+93."7r*73
-2688.2098
-2730.t+859
-329t+"t+7L9
-3381 "777L
+Lt+g "0603-t6?4"It+g5
-L3L9.t332

265g "6895
o "r+l+85

57.6255

- 68 "z?jz
-1.68 "?33L

26.?BgL
290 "0031+

L 
"7Ol+l+-0,?.865

-0 " 
l+918

-1 ,09114

o "43?7
dof, =78

E000 Lbs
/mo "ú/tu'

o "62
o "950"0L
0 "43
2 "20
2 "232"52
2"1+5
2 "39
L "351, L0
2.t+2

3"50
0,30

rp
TBEND

MM
1.

S"EoEr
Mean

ø/Lb"

f,/ta,

Øl:;o"

2rL52s234"8
8 r685 r7g9 "o

R2
voN.

o "?4
2"6t

0,05
1"01+

= 0.78
= 0"25

{ rrrrrt^t vaLues of
for the one-talled
talLed test"

stud.ent-t at @
test and. L .665

= 0"10 are t"Zg3
for the t¡Eo-



138

d.onestLo dlsappearanoe (r = 0"992). In thls case the
Qf sQr

d.omesttc dlsappearance vartable was removed."

In applylng th3.s etn¡ctural equatlon to derl.vLng

estlmates of brof.ler ohlcken lnvmtoryu the results
prod.ueed wlLl l"le vrlthln *2t+"?8fi oî the nean Ln two*th1rd.s

of Èhe attempts, In the d-epend-ent varlabLe 78ft of the

varlatlonå.s aooounted for by varLatlons among the

expl-anatory varlables. The erploslve effects of posltlve
serLs} ooFeLatLon evld.e'rt Ln thls equatLon wllL dLscourage

lts use as a predLotlve modeL" It ls l.LkeJ-y that &easures

of stsndard errore of the regresslon ooeffl-clqrta are

dowrward bLased, lnpartå,ng a spurlous credlbLltty to the

studeort-t teets.

&ld-of -nonth storage etooks of heavy ehf-okem s

averaged 4u898,565 por.ryrd.s for the per!.od Lg63-Lg?0, whil.e

farn prod.uot3.on and. domestLo dlsappearenoe averaged.

4rZ2l+u6?Z and. 4r 260s?t+? pounds respeettveLyu The

reIat1ørehLp between lnvmtory ând fann productlon, sho¡cr

Ln TabLe )O(V, t s hlghly stgllf lcant and ehows that a L!fi
ohange ln fann produotLon ls assoclated wlth an 8.8fi chanEe

trt Lnventory. changes Ln domestlc dx,sappearance are also
found to effect sx.gnlfloant responses j.n Lnvwrtory, wLth a
tOfr lnorease Ln oonsumptLon assoclated. wlth a -6"0ft
d.ecrease ln stooks, of the reta!.l prlces lncLud.ed. ln the

lnvs¡tory relatlon, slgt.lLfi.cs¡rt effeots betwe@r turkey and.

beef prl.ces and stooks of roastLng chlckens are for¡nd.. A
Loft lncrease 1n retall hen turkey prloes ls assooxated. v¡lth
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Té.BLE X}ff

EESULTS OBTATNED FROM EITIPTRTCAL ANALTSTS OF THE TN\TF$ITORY
RELATTON FOR HEAVY CHICKE8ü

Net
Indepsrd.e¡rt Begresslon 

^ / Ind.ex of
Varlables Unlte CoeffLclent Studerrt-ts Responsl.veuress

Constant
F
M

À
3,1

J
J
A
au
0
N
D

a
f2

P
rt

P
rb

P
rp

TBE¡ID
Ht'l

2
e

T2

-

:

ø000 Lbs
ltO o

Ø/ta "

Ø/ta "
Ø/ta "

Ø/ta "
8000 1bs

/mo "

L3983,'+t+69
804. B?20

1.0&4 "6?25639 "85t+t+tng "goig232"0508
-16¿r" gt6?
-23O,5722
-t+62"0?6?
-550,7148

536.5839
806, 5l+l+1,

t,oL6t+
*L5L 

"t+580

LIz "130t+

18,6280

-237.04t2
*t+iç,?6?8

@ 0"6888

o,8?66
-L'335t

I "l+02L

-0.2L1l?

-1. "8498

-o '5992
d.,f " = ?7

1 "g6L.20
L "l+5
0 .90
0 .6L
0,32
0 "21+
0 "32
0 "66
0 "?90"75
o "gL
4"oo
L "28

t'9,'+

0"1+B

L.L2
I+ 

"25

L .l+B

s.E" E,
l{ear¡

Le287 sI3? "B4e898 r56t+"?
n2 = 0.59

= o,t+ov"N,

úC**llcal vaLues of stud.ent-t s.tq,
1,"293 for the one-tal-Led. test and.
two-taLLed- test"

= 0"10 are
L"665 for the
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s L3"ufi d.ecrease 1n heavy ohlcker stookq J.endtng cred.enoe

to the hypothesls that hen turkey and heavy ohleken meats

are substltutes for each other, rn Ëhe ease of beeÇ however,

the resuLts lndloate a sl€ntfLoant posltlve rel-atlon, A

fi% ohange Ln retall beef prloes Ls assoclated wtth a tt+ðF

ohange ln stoeks of heavy chf.ckems. onoe agatn evld.mce

supports the contentl.on that beef bears a compïenentary

rel.atlonshlp wlth poultry meat " The fam to whol.esale

prlce spread trs for¡nd to carry a negatlve slgt,ts âs

antlcl,patedu and. a hlghly slgri.fl.cant relstlon to heavy

chLckør lnventory, an Lncrease of Lo% ln the dtfferer¡ce
betweem farr ar¡d Þrholeeale prloes sccounts for en ra"ift
decrease ln storage lmplylng the,t whol,esaLers are

arbltrag1ng on lnvemtory" Relattve to systemattc factors
asgoclated wlth t1"me, durlng the perlod ar¡alysed, xnvørtory
levels of roasÈers are folmd to vary Lnslgnlf!.oantly.

The small nagrrltude of the Von Ìüeumann ratl.o shoçon

ln Tabl,e )o(v lndlcates the l-i.kely presence of pos!.tLve

serlal correLatlon. Thl-s belng the caseo the results of
statlstlcal tests must be lnterpreted. oautlousl_yo rrl the
lnver¡tory reLatLon for roasters, explanatory varlables
accots¡t for 59% of the varlatlon Ln the d.epend.ent vari.abLe"
rn addltlon, estlnates dertved from thls equatj.on wlll Ll,e

wlthLn !26"??fr of the mean tn 68fi at attenpts"
rn Table )offr the results are presented for the

anarysls of the broller turkey lnventory reLatlon, For the
perlod oovered. ln t,he samplee average Lnvertory Levels of
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fABLE XXVT

BESUTTS OBTAINED FnOIvi El,lPfRfcAf, AI''¡AI,YSIS OF THE INVENTOBY
AEI,ATTON FOR BBOTLEB TUBKET

Ind.ependent
Varl.abLes tln lts

Net
RegressLon
CoeffLoIqrt srudenr-re/ n*"åä$:i"åI"""

1.91
o "591.85
t "692,5l+
2'91+
r.7g
1 ,07
o "352"35
2,L6
2.98

Constant
F
M

A
M

J
J
A
s
o
tü
D

a
t3

P,
rt

P
rb

P
rp

TREND
MH

3
e
rj

:

:

:
e000 Lbs

/mo "Ø/tv"
l/w "

Ø/ta "

Ø/tø "
o 000 l-bs

/mo "

-9088 "6997
306 "326t+-Lzt?,0361

-1093,911+0
-L666 "j936^1823"0482

95t+"89L2
535"5?7?
185.7 532

-L939.t1,50
-l-11_1_ , oB58
*291+7 

"81+87

o ' 53t+2
t37 ",+5t+2

39.Utl70

*t+z"SzL3

sot "L?90?LB.5L06

o,LzgB

0 ,5967
t.35/,+I+

o "5632

'o '5t+66

o.?081

o "It+ 
j6

d..f . = 77

3.22
1"86

1"13

l. "6L

3,00
2 "L4

S nEuEu =
Mean =

81g, z6g "?4 ,382 e 263 .t

0 "58
BZ = O"B1

VoNn = L"27

y'Crttfo"L values of student-t atq. = 0,10 are
1,293 for the one-talled test and 1""665 for the
two-taLLed test.
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broll-er turlreys were lþs382s26J por.mds" The reLatlon wlth
farm produotlon Ls found to be slgrllfLcantu wlth a l}ft
change Ln fa¡r prod.uctl"ør aoeountlng for a 6.0fi ohange ln

stocks" The relattqr wlth domest1e dlsappearanoe Ls foì¡nd

to be lnstgnLfLcant. Betall prl-ces of hen turkey and. pork

conbri.buted to expl,al.nlng vartatlons L¡r broll"er turkey

etocke w1.th LOfi chenges Ln these varlablea assoeLated wlth
L3"5fr and -5.Jft clnaxtgee tn Lnvemtory levels reapectlvely"
A complementary reLatlonshtp between hen er¡d brolLer turkey
meabs Ls suggested but must be lnterpreted cautlousLy, For

perlods wlth3.n the year broLLer and, her turkey tnvqrtorles
move ln elnx.lar pattezns (Fxeure x) that nay be r¡nrelated

to prlce varlatlons. The farm to wholeeaLe prlce spread ls
found. to be s1€F,¡LfLoant wlth Loft changes tn rts magnrtud.e

aocounttng for ?,!fr changes ln broj.ler turkey stooks"

There i.s a slglLfLcant net posltLve trend Ln storage stocks

of broller turkeys of 5OIu129 Lbs "/year,
In the lnventory relatlon for broller turkey a

lesser 1lkellhood. of nlsslng varlabl-es exLsts relatlve to
earller trnver¡tory relatlons due to the greater magnltude of
the vo'r¡ Neumann ratLo. wlth Bt% of vari.atlon ln Lnventory

Levers beLng accounted foro estr.mates derrved from thls
equaflon are sesr to fall wtthln t3? "38fr of the mean value,
95fr ot the t3.me.

In Table )OffII the results are presented for the
analysls of the Lnventory relatlon for hen turkey" Average

lnvemtory Levels of her¡ turkey vrere grÞjZsgIL pounds
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rABLE }PffTT

RESULTS OBTAI¡TED FROþ1 EMPIRICAI, ANAI,YSTS OF îHE TNVENTORY
RELATTOT{ FOR HEN TURKEY

Independent
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o "92
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L "76

L "01

2"57
0.2L

L "62

= 0"96
= 0"75
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P
rb

P
rp

TREND
MI'T

4
e
r4

//tu. i6.96??

o "t+953

R2
V'N '

Q.23t+2
o "3t+25

CI 
"641.1+

-0.2489

0.0577

0 
" 

1.9¿&7

d.uf " = ??SoE,En = L1227 r5?t "3Mear¡ = goþS?uglo"g

úr*rrloal vaLues of studenrt-t atq.
L"293 for the one-tall.ed. test and
fwo:talled. test,

= 0.1.0 are
t,665 for the
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monthly for the perl.od stud.Led, Monthly fa¡u prod.uctron

and. d.onestl.c d.lsappearance averaged. 3u$B?r?t+? and 3 ,5tgr04l.
pounds respeatlvelyu The effects of each of theee

varLables are estlmated. and. stgnlftoant estLmates of the
coefflcl-ents are dertved. The sls,! assoclated. wtth fa¡r
productS.on 1"s posltLve as ex?ecÈed, end thaù of d.onestlc
dLeappearanoe Ls posLtLveu oontrary to expectatlons" rrr

thls regard a z,Jfi ohange Ln fara prod.uotlon ts assoelated.
wl.th a LjF lncrease ln lnventoryg whlle a t,gft change ln
donestxc d.l,sappearaï¡ce aocounts for Ëhe sÊme lnventory
change' The unåntLoi.pated posltlve relatLon shlp between

lnvryrtory and domestlc dlsappearance may be plauslble slnce
lnvsrtory stocks are bull,dlng up at a rato tn excess of
consunptlon lncreases, durlng parts of the year, ln
antl-clpatLon of largçe decunulatlons at ThanksgLvlng and.

chrlstmas" The effects of retall prloes of beef, pork
and turkey are presented. wLth slgnlfloence atÈaxned for
beef onLy" MultlcoLllnearLty of retall ehlcken prLces and.

the fam to whoLesaLe prLce spread (r = 0,82 )

requlred rhe subsrlrurton of reralt riii¿flirl0es for rhose
of ohLoken' Thrs substi.tutton ts Less than ad.equate but no
ofher rctall- prf.ce serles was avalLable. The relatlonshlp
found betweør beef prlces and. her turkey Lnventory oarri.ed.
a poslt3-ve slgtru w!.th an lnvørtory ohange of 6.4ft
assocl.ated wLth a Loft oharrge Ln the retall prtce of beef
blad.e roast" The llkelj.hood of a oonplememtary

relatlonshlp exlstlng betwem beef and. poultry neats ls
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once agaln suggested. Ln thls equatl-on, The effecte of the
fam to whoLessLe prlce spread proved to be i.nsLgnlfl.oant"
Through the pertod Lg63*L9?o a slsîlftca¡rt posl.tlve net
ürsrd 1n hsl turkey lnventory l.n the order of, 6e?uBJl Lbs"/
year was obtaLned,

The poeslbf.lLty of a mlssrng varlabre or varLables

seems lf,kely Ln the hen turkey reLatlon on the basxs of the
Vør Neumar¡n ratLo, In thls equatLonu howeveru 96ft af
varlatlo'vr trt hen turkey stocks have been aocounÈed. for and.

estlmaÈes cen be expected to Lle wi.thln *z6,ozfl of the mean

ln nost attempts" rn general, th3.e reLatl.on ls not
eatlsfaotory for explatnÍ.ng or pred.1ctLng hen turkey
lnvqrtory.

The reeults of enaLysls of ton turkey lnventory are
presented ln Table )o(vrrr" on a nonthly basLs j.nvørtory of
ton turkeys averaged. L5?6gLrz?z pounds wLth fam prod.uctlon

and donestlo dlsappearanos much r,ess at 6sL?80102 and.

6rztzr8?9 powld.s respectrvelyu A sl€nlflca¡rt reLatlonshlp
ts fowrd bet¡Eeen faru produotlon and. ton turkoy lnventory
rslth a Loft lncrease ln produotlon assoclated. wLth a 5.?ft
lnorease ln etooks. rn the case of d.onesttc d.Lsappearance

the estlnated relatLonshlp proved lnslgn1fLcent, Thls
resurt ¡øas not emtlrely unexpected,, slnoe lnverrtorles bulLd
up to three dlstlnot wlthd.rawal perlod.s eaoh yeero The

effects of retall prlces on Lnventory of tom turkeys were
estlmated but slgnlflcant results are obtalned. only for
pork' A 10s change ln pork prlces !.s refleoted. ln a 23,?ft
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T.ê,BLE )üVTTI

BESUTTS OBTAINED FBOH ET,IPTRTCAT ^À¡üALYSTS OF TTE INVENTORY
BEI"ATION FOB TOM TUBKEY

Ind.epq¡ dq,rt
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0 "34

= 0.81.
= 0"6L

O "56t+5-1"4007

-o,6625
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o ,061+6

d."f , - 77
S.EuEu = 5ue79rS40,u
Mearr = t5r6gtez1,z"4

R2
v"N.

ú\r*tcal values of student-t ats.L,293 for the one-ta1Ied. test and,two-tatled testu
= 0"10 are
L.665 for the
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ohange ln lnventory 1-evel" The unexpeoted posltlve
reLatlonshLp brLngs to llght the poestbLLtty that pork and.

turkey meats are conplemqttary goods although bhat appears

to be i.npLaue$bLe from other results obtalned. 1n thle
study" AntLolpatlon of effects on the i.nventory of ton

turkeys arLstrng fron the fam to whoLesale prloe spread.

end. annuaL trmd are revealed to have no statS.stlcaL bas!-s,

Á,e wi.th prevlous 3.nvørtory relatloneu a hlgh

ll.keLlhood of posLtLve serlal correLatlon exlsts ln the

oaae of ton turkey. Wlth 81,F of the varlati.on ln sÈocks

aooounted. for, esti.mates of lnvsltory d.ertved. from thts
equatlon wLLl- lle wlthln t32"05fi of tho mean Ln two out of
three attempts.

ïn Flgure X Lnvsrtory l_evels of pouLtry meats are

represemted as devlatlons from January levels" For the

broLLer chlcken category stocks are lovrest durlng July,
August and septenber and h1ghest ln Deoenber wlth a range

of alnost sLx nlllLon porurds" Thls pattenr eonours wi.th

prevlous 1nfornatlon supportlngç sbronger demand.s for
chloke¡r durlng sumner relatlve to ¡rlnter months" For

roastf.ng chLokers the onl.y nonths d.lstlngulshable fron
January are Feb:r¡ary and March. An erplanatlon for these
results x.s llkely related to the accumuLatlon of prod.uoÈ to
satlsfy Easter demanrd.su rn the oase of broller turkey
lnventorlesu a deflntte seasonal pattenr Ls ev!.d.ent"

rnvemtory revels fall, to Jr¡ne ¡utth a sl-tght lnorease
around. the Easter season, rlse to septenber Ln antrclpatlon
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of Thanksglvlng, and begLn agal.n to fall to a Chrlstnas

lowu wLth a recovery ln November. The pattem for broll,er
turkey lnveørtory ts repeated. Ln more nod.erate forn for hen

turkeys, MLssLng from the anaLogy ls the bulld.-up ln
Lnvø,etory prlor Èo Eaeter. The Lnventory pattem by nonths

for tom turkeye resemblee Èhe other ol-asses of turkey ln a

progresslve decllne to earLy Bumm@rc but Xowest Xnvertory

LeveXs oocur prlor to Thanksgtvlng. The rap1.d. retunr to
January Levels accompllehed durtng Ootober-November may

represert 8n lnvqrtory buf.],d.-up for Deoember demands, but

thls negates the oontentlon thaÈ l,nvqrtory leveLs accrue

durlng the year 1n preparatlon for Large d.eoumuLatlon s

d.urtng months of strong tradlttonal, d.ema¡rd."

f.1-l " W&,L_ese¿e_pg;tce relatlonq, The reeul.ts
obtal¡red. from empf.rloal analysls of the whoLesaLe prloe
relat1ons for eaoh category of poultry neat are pregented.

Ln Tables )c(rx-xMrrr" rn add.ltlon to the a¡ralysLs of
nonthLy effeots prese:ted Ln Flgure xru elght hypotheses

wetre outll.ned for exanlnatlon ln the whoLesale prLce

reLatlon' I¡1LtLarly the study 1s concerned. wtth examtnlng

the effects of several meagures of dcflated pr!.oe, lnorud.lng
retaLl prlcee of poultry, beef and pork, and. çrholesale prlces
of poultry neat substltutes" per caplta d.omestlo

dlsappearance and lnventory leve]- effeots on ¡qholesal_e

prl.ces are evaluated. next, and flnally factors assoclated

wl.th annual tlne perLods are estlmated.,
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rn Table xxrx results are preeented from analysls
of the broLl-er chlcken whoLesale prloe relatlon " At the
sahoLeeale level-u broller chleken prlces averaged 30.Lt, Ø/lv,
durlng 1963-L9?0" The reLatlonshlp beÈvueqr arholesale and.

retall prf.ces of broLler ohloken 1s htghS.y slgrlflosnt wj.th
a L0f ohange 1Ð retalL prr.ce assoclated rqlth a g"?ft ohange

Ln wholesaLe prlce" Thls evLd,ence suggests that on averagee

the peroentage oompørmt of the nargln between whoLesaLers

and retallers 1s constant, As outLlned ln Chapter
rrre 4", 5u the derlved effect, on the wholesale to retall
prlce epread, of a L Ø/tu" lncrease i.rl retall brolJ,er
chLcken prlces wllL be to lnoreaee the nagnLtud.e of the
nargtn by a"2g Ø/tø" ( r.eu r-$ro,z5rro ) " rn assessrng the potentlal
substLtutabllt.ty of other meats for broller chf.okemu beef u

pork, hryl turkey, and brol.l-er turkey ?üere consLdered,
Prlces were tncLuded. for each varlabLe except broller
turkey vrhere degrees of mulÈLoolllnearlty of 0"90 and -0.g2
ü¡ere obtaLned wLth wholesale prloe of hen turkey ar:d. per
oap1ta d.l.sappearanoe of broller ohlckem respectlvetry" rÍr
order to clrcumvent thls problem per oaplta d.Lsappearanoe

of broller turkey was eubstltuted. for lte r¡hoLesale pr!.oeo

rn each of these cases the hypothesls of substLtutablrlty
was reJected due to ]-aok of statlstloal evLdesroe. lhe
relatlonshlp betweq,r per oaplta dS.sappearance a¡rd. ¡sholesale
prlce of broflers carrles a negatrve slg¡ and. f.s

eåe.nLfloa¡rt" .A.s6oclated wLth a 10S change ln per caplta
dlsappearanoe rs a 5.5ø change r.n ¡sholesale prtceu The
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TABLE ffiIX
RESULTS OBTATNED FROS{ EMPTRTC.AL ÂT{ÁJ,TS]S OF THE

WHOLESA.LE PRICE RET,A,TION FOR BROILER CH]CKEN

ïndepsrd.ent
VarLables
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0,0004
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5 "66

3'l+9
0 "90

1 ,10

0.48

0"55

3 "2t

0,¿+3

0 "?9= t.tg

0 '96?t+

-0,11g0

0.L255

0"l.Lg6

0,0?90

-0 .554r

-0.0127

d.,f " = 76

ú rr:lt r.oaL
t.293 for

values of stud.er¡t-t at G.
tho one-taL1ed test and

= 0"1,0 are
t.665 for the

two-taLled test,
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effects of brol.ler ohloker x.nvemtory on v¡holesale prloe ere

four¡d to be lns1gnLflcayrt. Systenatl_o ohanges over the

study perf.od show that wholesaLe pr1ces are lnoreesS.ng

slgntflcantLy at the rate of L"5 ø/Tb"/year on av€râges

The expJ.anatory varLabLee ln the bro3.ler chlcken

rel-atlon aoeount for ?9fi of the varl.atton tn wholesale

prLoes" If Èhts struoturatr equatlon was enployed. ln
derlvlng estlnat'es of whoLesal.e prloes of broll.er ohloken

the results eho?û thet 95fi of the tlne deri.ved esttmates

would 13.e wlth1n *9 "tO% of the rnssn o

In the oase of heavy chj.okens, wholesale pnS.ces

averaged. 40,0L Ø/tø" durlng Lg63*rg?o" EvLd-mee 1n support

of a nearl"y proportlonate (!."e" L to 1) msrketlng margtn on

average Ls found Ln Table KKX, Á. LOp ohange ln retall broller
chJ.okqr pr3.oe aooounts for an 8"8ft change tn whoreeale

prloe of heavy chlokør. AÍÌ j.ncrease of L l/lb. lrl the
proxled retalL prLoe of heavy chtcken 3.s for.¡¡rd. to be

assocl.ated wtth s, 0.t5 Ø/tU. lncrease lï¡ the whoLesale to
retalL prloe spread" rn aseesslng the effects of other
poultry oategorles or red. meats for potentf"al

eubstltutabll,f.ty wlbh roasters only one category aohleved.

statlstlcal s1€nLf1oanoe, A z"?fr ahang,e ln the ¡çhoresaLe

prx.ce of roasters Ls for.ud to be the average response to a

10S ohange Ln the wholesale prloe of brolLer Èurkeys.
correratlon betwee¡r wholesar.e prloes of hør and. broller
turkeys requlred. the fo¡uer prloe to be replaced by the per

oaplta dlsappearance of hsr turkeysu The postulated
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TABLE }Oü

BESULTS OBTATTSED FBOIII EMPTRTCAL AT{ALYSTS OF THE
WHOLESAI,E PBICE BET.,ATTON FOR HE"ÀVY CHICKMT
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rel-atlon betwem wholesale prLces end. per caplta
dS.sappearanee of heavy chLckers ls revealed. to be

lnsLgnj.fl.cantr j.nplylng that the same prloe was attalned
lrrespectlve of the voLune sold, r¡r the relatlonshlp
between lnventory End whol-esale prlce a slgrllflcant
negatlve effect å.s obtaLned, Assoolated. wlth a tOfi

lnorease ln roaeter stocks i.s a o"6F deorease ln ¡qholesale

prl'ce' Over the perlod analysed no systematLo net varlatl.ons
ln wholesale prtces of heavy ohlokens are deteoted..

Notwlthstandtng the llkely presence of posS-t1.ve

serLal correlatLon, the conceptual stn¡cture outLtned has

accounted for 86fr of the varlatlon J.n wholesale prlces of
heavy chlckm' Esttmates d.erlved from thls equatton 1le
wlthln t9,B1fr of the mean, 95ft of the tj.me"

rn the case of brolter turkeys the average nonthly
srhoLesaLe pnLce through the perlod_ I9Ø*tg?0 was 35"2g

//tt" To detemlne the type of market nargln separattng
rsholesale and retall rnarket levelso the retall prloe of hen

turkeys ls lnoluded as a proxy of retall broller turkey
prlce 1n the wholesale prrce reletlon for brolLer turkeyso
The estlnated effect ls slgt,rl-fLcant, showlng that & LOF

lncrease Ln retaLl prr.ce ls aseoclated. ¡qlth a 3,jft lncrease
1n whoLesale pri.ce, Apparently the nargln ls conposed of
an abeolute componemt ln add.ltlon to the constant
proportlon, but thLs nLght not have reeulted lf a retarl
prf"ce serLes for brolLer turkeys had. been avallable. The

der3.ved effect on the wholesare to retal], prlce spread
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TABLE )CO(T

BESULTS OBTAINED FBOM EMPTRICAL åÌ{ALYSTS OF THE
WHCILESALE PRTCE NELATTON FOB BROTLER TUBKEY
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as8ocs.ated wlth a 1 ú/w. Lnorease ln retall broller turkey
prlces ls oomputed to be an tncrease of 0"?1 Ø/*" l$ the

ne€nttude of the margl.n. T'he sssesam*lt of other
oommodrtles as posslble substltutes for broller turkey met

¡vXfh conslderabLe success, the onl,y reLatlon found.

Lnslgnl-flcant was wlth the retalL prloe of beef 
"

Consequentlye assoolated ¡qlth a tOft change ln retall, pork prtce

ls a t"0ø ohange f.n brolLer turkey prlces; asooolated. ¡slth a
101 ohange ln wholesale broi.ler chr.cken prj.ces Ls a hLehly

sls,rLfXcant 4"Ofi change ln broS.ler turkey prf.ces. The

rel-atxonshlp betvseear per capj-ta domesttc dteappearance of
he¡r turkey and broller turkey whoLeeale prÍ.oe 1s

slæ3-flcant but reveals an wrexpeoted. effeot ln belng
posltLve" A 10S ohange lyr per oaptta d.onestj.o

dx.seppearartce of hens f.s assoolated wrth a 0"6ft ehenge ln
ûhe whoLesale pnlce of broller turkeys. The explanatl.on for
thls smaLL but Lncorrect ohange ls su€çgested. to be related
to the substltuti.orn of a quantr.ty for a prlce varlable,
Slemlflcant resul_ts oamyXng the slens erpected. are
revealed ln the reratLonshlps between lnvemtory and per

oaplta domestlc dlsappearance of broller turkeys wlth the
whoLesale prl-oe of brolLêrÊo roí lncreases ln Lnventory
Levels and. Ln per caplta domestlc d.l.sappearance of broller
turkeys are agsoc!.ated ¡slth 0"5ft and. t"3ft d.ecreases Ln

wholesale broLler t,urkey prlcesu No statl.stlcally
sl€nlflcant trerrd effeots were revealed. tn ¡uholesale prlces
of broLLer turkeys"
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The expLanatory varlables Ln the struotural
equatlon derotlng whol-esale prlces of broj.Ier turkey
aocount for B9S of the varlati.on ln the depmdøt varlable,
Estlmates d.erLved from thLs reLatLon wlLl ln 95ft of cases

lle wlÈhln t7"Lïft of the mean. The relatlon appears to
oontaln the problem of posltlve serlal sornelaÈlon,

r¡r Èhe oase of hen turkeys the average wholesale
prX.ce through the pertod L96j-Lgf 0 was 3? "tt+ Ø/W, The whole-

eaLe prLce ls not slgnlfloantly, ln a statlsttoal senge, relate¿
fo the retall- hm turkey prtoeu As & oonsequenoe the evtdence

ls that the v¡holesale to retaLr nargln for thls poulÈry meat

oategory ls noÈ of the oonstant peroeatage type. The

dertved effect on the nargln assoclated wlth a L ø/Lb.
lncrease f.n retall hen turkey prLces ls to Lncrease the
prLce spread by the same amowrts Blnoe the ooefftcLeart on

the retalL prlce varlabLe ts not sl€rllflcantly d.å.fferæt
from z,eto" For the other prLce vari.abres lt can be seen

that beef and broller ohtcken meats have ao stetlstlcally
measurabLe effect on the wholesal,e prloe of hensu whlLe
pork and. broLLer turkey prlces d.o have a si,gnlflcant
effectu The negatlve beef prlce eoefflclent ls evld.ence

of a conplementary nelatlonshlp but at a narglna]. level of
sl€mlflcance. rncreases r.n the ord.er of r.?fr and. 4¿fi 1,,

the her prlce are asaoclated ¡qlth tofr lnoreases ln
retall pork end wholesale broller turkey prtces
respectrvely. rÌr the relatlon rprth per caplta consumptlon
of hens the hypothests of a negatlve Lnfl,uence has bo be
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reJeoted d.ue to lack of statl.stloal, slgrtlfloanoe LnplyLng

that the seme prloe was attalned lrrespectlve of bhe volume

sold, The relatLonshX.p wlth hen burkey lnventory proved to
be slgrLftcant and negatS.ve as antloLpated., A 10F tnorease

xn lnventory l,s assoc1ated ¡slth a t,?ft decrease ln wholesale
prlce. If Èhe tolerenoe of Type I errors ls relaxed

str f.ghtlyu the rel,atLonshlp peroelved. betweesr wholesale
prlces end trends ls revealed. to be a sx.gntflcant and.

negatlve 0"44 Ø/m u/year o

The hen turkey wholesale prlce relatlonshlp 1s

apparentl-y affected by serlal- comelatlon " one of the

ltems to be dtscussed at the end of thls chapter sûtll be the
pervaslve smles3.ng-varlable probremw " Asld.e from thls
aspectu the proportton of varlatLon ln whol"esale prlces
aooo¡,n¡ted for by th3.s etruoturaL nodel Le 85fi and. eettmates
mad-e on the basls of thls equatlon fall- wtthl.n tB,?B% of the
nean ln 95ft of attempÈs,

The fLnal wholesale prLce reratlone ooncemLn6ç ton
turkeys ls preserted. rn Tabr.e )o(Xtrrr. Average wholesale
prloes of thl.s pouLtry category d.urlng the sampJ_e perlod.

were 36"56 l/tø" rn the relatlmshlp wlth retaLl prloes of
hqe turkey (as a proxy for turpubLlshed. retalL ton turkey
pr1ces) statrstlcaL slgrtflcance ls achl.eved anð, a rTft
oharrge Ln retalL prroes ls assocLated. wlth a 4.0ft ohange ln
whoLesale prl.ces" h the baeLs of thLs evLd.enoe, where

reta1L tom turkey prlces are proxled by the hqr turkey
prl-ce, the wholesaLe to retall margf.n Ls for¡nd. to be
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oomposed. of dl.sÈlnct absolute a¡rd proportl-onate elenenteu

The d.er1ved. effect on the nargi.n of a L Ø/tø" lnorease ln
proxLed tom turkey prl.ces at the retaLl leveL ls an lncrease

of 0'66 Ø/m" ln the magnLtude of the wholesale to retarl
prloe spread' rn further prlce reLatl-onshlps deslgned to
asaesa substt-tutablLLty charaoterLsttoe, sxælfl.oanoe j.s

obtalned betweæ whoLesale prloes of tomsu and retall prl.oes

of beef avrd. porke Ê¡nd wholesaLe prloes of broller ahlckenso

rn the case of a Lolá beet prj.ce lnorease the evld.emce

lndloates a 3.?ft drop å.n ton turkey prloesg s!.mlLarl,y t&¡o

wrantl.clpated lnvense relatlonshlp wLth broil-er ehLokens

ehowe that the ton turkey pri.ce response, to a 10f brotler
chloksr prlee rleeu ls -6,gft" Thts resuLt furÈher conflrus
Èhe prevl.oue evldenoe that beef and. poultry neats bear a
oomplemørtary relatlonshlpo rn the case of broll,er ohleken
and- ton turkey meaùs lt xs consj.d.erabl.y more d.lfflcuLt to
enfertatn euoh a oontqntLon seri.ously, For the purposes of
fhls study the oomplenentarlty percerved betvreen broller
ohlokærs and tom turkey ls presemted. as a vagary of the
sempllng perLod and data. rncorrect slgls are also
obtalned tn the rerati.onshlpe wLth per oaplta consunptl.on

and lnvs¡tory. Ten percent changes ln oonsumptlon and. storage
sfocks are &Bsoolated. wlth a t.Lft and 0"BS changes ln
wholesale ton turkey prlces. slnce the oonstant peroentage

ÈeohnLque of, deterutnlng the narketlng nargln ls not bel.ng

used excLuelvelvs tt x.s posslbLe that wholesalers of toms

adJusù thelr prlces by small amourrts accord,lng to Lncreaseg
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or deoreases ln paraneters such as per caplta comsunptl.on

and. 1nvry¡tory Levels, The trsrd varlable showe a

slgrrtflcent d.eoLlne ln wholesale prloes of ton turkeys

through the sample perLod. of t"5 ø/Lb./year"
It appears lLkely that the ton turkey wholesale

prXce relaf3.on ls affected by the presemce of
autooorreLatlon " That asLd.e, varlstlons 1n the exp}anatory

varlabLes have acoou¡rted. for ?tfr of the varlatlon Ln

wholesale prloes$ and estlmates derlved. usLng thLs equatlon

w111 faIl wlthlr¡ *I?"6t+ft ot the mear¡ tn 95fr of attenpte"
In Flgure XI the whol,esale prlces of each pouLtry

meat category are d.eplcted. as devl.ati.ons from January

levels" For broll-er chlckens the nonths fron May to
septenber lnoLuslve are noted. for relattvel.y hlgher prlces,
Thls evld.ryrce confo¡ms wlth prevlous flnd.lngs of stronger
d,emands assocLated with the Bummer perrod., The peak Ln

November arrlvee Ln the Lnterlm betvseen Thanksglvtng and.

chrtstnas. rn the case of heavy chlokenso prlces reach

thelr hj-ghest polnt Ln May but renaln above January Levels

through the summer months" fn Febnraryu I'iaroho and.

Novenber lt Ls suggested that aome roasters are offered ln
the narket plaoe to satlsfy those fa¡nLlles whose Easter and

chrLstnas poultry neat requests are exceed.ed. by the purchase

of full slze turkeye" very llttle varlati.on ln broller
turkey prS.oes occux's throughout the yearu rn Novenber

prlces 1Lse, apparørtLy 1n anttclpatlon of chrlstmas
d.enandsg the Deoenber prlce low appears to be an attempt to
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eLear the usual Chrlstmas surfelt of turkey neat fron the

market place" The nontïrly heûr turkey whol,esane prf.oe

patfern resembles thst of broller turkey wf.th some

ad.d.1tlona} emphasle" Prloes 3.n gæeral ere bel-ow January

levels d.urLng the sunÌner no¡rthsu the tlne durtng whteh

ahl.ck,m d.on5.nates the pouLÈry meat marketo Prlees rtse
through Septenber to November as retaLLers bXd. for aval.l,able

euppLles Ëo meet ûhe Thar¡ksglvlng end. Chrl.stmas demand.s, In

the oase of ton turkey the who}esaLe prloe pattern requlres

some d.Is@ltsnglXng, From Febn¡ary to July prÍoes exceed

January Level-så from Septenber to Ðecember prlees falL
below January Levels" Belatlve to FX,gure X lt s,ppeers that
whol-esale prtces for tons are above Jenuary Levele wh3.1e

stocke of üoms are faLllng ancl the fall ln wholesale prlces

oosura durtlrg the perS.od when blrds ørE be$-ng ohaørxeeå3ed

lnto lnventory. ThLs suggests that, d.urlng the perlod

analysed.u Thankeglvlng and. Chrlstmas d.emand.s are

overestlnated. durLng the part of the prod.uotlon cycle when

eggs are belng hatched; then as toms enter the narketlng
channeLs to satlsfy tradltlonar demand.s, reassegsments are
made and. a tardy stlfllng of prod.uotlon Ls attempted.

Lv" Fam prLce relatLons" The resuLts obtelned

from emptrloal alra1ysLs of the farm prLce rel.atlons for
each oategory of pouLtry meat are presented tn fables
XXXIV-XXXIX' ArraLysls of tl¡e monthl"y patteise ln d.efLated farm
prf-oes for eaoh poultry meat type are presemted ln Fi.gure
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XII" SeveraL hypotheees are beLng examlned ln thl"s model,

The effects of per caplta sLaughter and lnver¡tory Levels on

fa¡m prXce are examlned, lrrttLal.l-y. Then the effeots of
oompetl-ng produots are exa.m3.ned, Inoluded are [hlted States

poultry meat products d.enoted by the Land.ed. prl.oe varLable,

the fa¿t prå"oe of pork and. tho farsr prlce of other poul"try

meats to the one belng oonsLdered." The prloe of beef at the

fam Level. was excLuded. fron the analysXs of competlng

prod.uets after prelLnXnary analyses showed thls vartable to
be lneonststqrt å.n both sXgn snd statlstlcal slgrrlfLeanoe

nmoyrg the pouLtry meat categorf.es, A¡r assessment of the

marketlng margl-n Ls made ustng the reÈaltr prlce of poultry

meat or lts proryu slnce retal.l- prlces for a]"l. categorles of
pouLtry meat were not avallab}e" FlnalLy varLatlons ln fam
prÍ-oes assoclated wtth systematlc trend.e over tlme are

examlned,

ïn the oase of brotler ohsokeru d.efLated farm prlces
averaged 17"28 Ø/tV" j.ÍÌ the sampLe, Wlth resuLts of
anaLysls presemted xn labLe xÐ(rve the effects of per caplta
sl,aughter on fam prlce are revealed to be hLehLy

slgrlfloant " A, L1fi lncrease tn el.aughter LeveLs ts
assoo1ated çsLth a d.eorease of ?"?ft ln farm prl.oes of broi.ler
ch3.okør" changes 3.n lnvqrtory levels of brollers are fow¡d

to be slgrlfS.oantly related. to fam prloes althou6h the
eoonomlo lnpact 3.e snall; a tofr !.ncrease ln ínventory ls
assoclaÈed wtth a 0.2É decrease ln prf.ceso rn the relattons
betwee: Lavrd.ed. prloes of tJnS.ted states pouLtry meatu and.
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farm prtces of hen turkeyu the results show negatl.ve but

lnsl.6g,rlfLcant relatlonshlps wLth respect to ferm broLler
chlcken prlces" The prloe of hogs at the producer leve1 has

a slgllflcer¡t and. posLtlve relatlonshlp wLth broLler prlces.

A LOft chaatge Ln the prlce of pork accou¡rts for a L"Oft change

ln fa¡u prX.ces of broller chLok€ytso The reLatlonshtp between

farm ar¡d retalL prS.ces of brol"lerse used to d.enote the

markeülng margln, ls sho¡m to be hlghly slgntfloant, A

oonstant percentage margln exlsts wlth a magnltud"e

approachLng IOft, The d.erlved lnorease Ln the farn to retall
brol.Ler ch1.cken prLce spread assoclated. ¡slth a l" Ø/J-U,

lnorease ln retaLl- prlces ls 0"63. fl/t]o. F1nallyu a
slgrlflcant Lncrease ln brol-1er ohlcken prlces to prod.ucers

asaoclated wLth the passage of tlne ls revealed l"n the order
of o "z l/tu,/year "

Explanatory varlables ln the broLler chLcker reletlon
account tor 9?fr of the varlatlon ln farm prlces, use of thls
nodel for d.erlvtng estlnates of fa¡u prl.ees wll"l yLe1d

results wlthln t5.6t+fr of the mean ln 95ft ot attenpts" rf
serlal- coryeLatlon of a posltLve nature exl.sts ln thLs

relatlon, lt ls of resser detrrnent thar¡ was assocj.ated wl_th

earller relatlons"
rn the case of roaetlng chl_cks¡su defl.ated. fa¿r prlces

through the perl.od 196l,-1,9?0 averaged. 20.30 Ø/w" rn the
relatlon wLth per caplta slaughter, slgnlfloarroe ls attatned lf
torerance of rype r error r.s relaxed sllghtly" Hence a tofr

Lncrease ln slaughter of roasters Ls assoclated wl.th s o"jfr
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d.ecrease tn farn prLoe" Slgnl.flcarloe ls not obtalned. between

Lnventory of roasters and fann prlces" Irr assessl,ng the
prLce effects of other oommodltLes lt Ls observed that tjnlted
States prloes of roasters landed ln Ca¡rad.a do not
slgîlfl.oantl-y effect the cer¡ad"len fam prLces of roastl.ng

ohx.oken" rn the reLa.tloms betwem hogs and. hem turkeys wlth
respect fo roaster pr1cesu slgrllfl.ca¡rt effects are obtaj.ned,

For hoge, & trQþ ohenge ln producer prLces account for a o,gF

ohange ln heavy ohLoken prlcesg for her turkeys, how€ver, a

rc% lncrease Ln pnLces ls assoclated ¡uLûh a fa-1r of ?,3ft 1n

fam prtces of roast€rgo rnspectlon of Fi.6ure xrr eonfj.rms

these fLndLngs' Hffi Èurkeys and. heavy chrakens folrow
opposlng patterns ln prl-ces through the yearo Al1

tnterpretatlon of conplementarlty ln thls lnstance wlll be

poetponed untLl conslderatlon 1-s nad.e of posslble mlsslng
varlabl-es" In assesslng eff eots of the narketl"ng margå.n

retal.l broLler chl,cken prlces are used. to proxy retal.l prlces
of heavy chlckerrs. The relatLonshlp obtalned Ls hlghry
slg'rlflcant and shows Èhat a loft change ln retall prlce
occaslone a ?"?ft change ln fa¡rn prlces. Thls evld.ence

suggest8 a constant proporti.onate conponent tn the margln"
The derLved effecù of a tØ/tu. lnorease Ln proxled retall
prlces of heavy ohLcken Ls to lncreaee the fa¡n to retall
prLce spread by o "62 ø/l.au The hlehly sxgri.flcanÈ results
obtalned. for the trend varlabLe sho¡s d.ecreases Ln heavy

chl-okevr prlces of 0.6? //tx,/year to prLnary prod.ucers over
tl.me.
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The results for heavy ehl.cken farm prlces are I_lkely

affected by pos3.tlve sertal correlati.on, lüevertheless, the

resuLts sho$d that the conceptuaL mode} has acoounted for 94f,

of varl-atLon Ln the dependmt var3.able. Estlmates of fa¡:n

prlces wlll L1.e rslthtn *6"6t+fr of, the Eean prree x.n g516 of the

CâS@S o

Ïn the case of defLated farn prlces of broller turkeys,
nonthly everage prS.ces through the sa¡npl,e peri.od. w'ere found.

to be 21 "08 Ø/w" p€r cepLta farm slaughter of brolLer
turkeys aocounts for a slgrLflcant portLon of varlatlon ln
prtce" AÐ Lncrease of Loft ln slaughter ls assoctated. wlth
Ê 0,5Íl d.eorease ln farm prlce. rnventory l-eveLs also affect
prl.oe slglLfl.oantly wlth a Loft lncrease ascountlng for a

L,3ft d.ecrease 3.n broll"er prrces. sr.gnlftcant effects are
found between prLces of Ihl_ted States broLLer turkeys, fa¡n
prlces of broller chlokense and the pr3.ce of brolLer turkeys
at the faru Level- " Farm pork prloes d.o not slgrtf lcantl.y
affeot broll"er turkey prlcesu A negatlve relatlonshLp
between prlces of Unf.ted States and. Canad.lan broLler turkeys
Ln the order of -L"3fr for Lofr lncreases Ln the unLted. states
prlces ls evld.enoe of complememtarl,ty but must be

lnterpreted Ln li.ght of posslble nlsslng varlables. The

mag'¡l.tude of the change ln farm broll_er turkey prtoes arlslng
from a roft c]neng,e ln the prlce of broLLer chl.ckens ls 2"9ft"
A hlshly slg¡l.flcar¡t relatlonshlp betrqeen farrr and. proxf.ed.

retall- prnces of brol.lers ls obtalned ¡rhlch sho!ús the nargln
composed of a oonstånt percemtage portf.on plus a flxed.
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TABLE }CX}TUI

NESI'LTS OBTAINEÐ FBOM ET{PTRTCAT A¡ü"A.LTSTS OF THE
FARIq PRTCE NELATTON FOR BBOITER TUBKEY

Ind.epmd ert
VarLables

Net Regresslon
tlnLt s Coef f l-c3.en t ^ / PrLce

Stud.qrt -tfl Fl- exi.b 11 I È y

2"68
L "35
0 "96
L "l+g2,Ll?
2"0t
L "23
0 "29t,2B
L.23
2"59
0 .06
0 "38

g 
" 
8301

-o ú836
-o "3236
-o "5313-L "0022
-o "8552
-o "l+292
-0.08tl,6

o ú690
o "l+t?90.8630
o "02Í+4
0 

" 
0100

Constant
F
Þr

A
M

J
J
A
s
0
N
D

P
fp

Prt
TBEND

P
fL

üüv
3

LNÐP
3

PCQ
f5

l/:=:o'

Ø/ta '

//tu'

1-bs/mo.

S,E"E, = 0"556?
Iviean = 2t "082!

0 "2515
0,L27 5
o'35? 5

-0.0006

-0.0729

-E "0928

nz = o.g5
VoN " = 1,08

0 "01,24

o'5L52

o "2929

-0,t327

-o,1?.65

-0,orþ7t

d..f , = 77

e000 lbs
/mo "ú/:-t"

4'95

0 "80
3 "28

3 "44
t "6t
2"03

{ Crtttcrt values of stud.er¡t-t at oe
t"293 for the one-talled. test and
two-tai.led. test,

= 0"10 are
I"665 for the
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portLo¡1, The effect of s L}fi change l"n retall prlces of hen

tunkey ts a 5,?fr ohenge tn fam prf.ces of brolLer turkey" A

L Ø/l.U. å.norease f.n proxLed retall broll-er turkey prl.ces j.s

f,orxrd to be aeeooLated wLth a 0"75 Ø/tø" ånorease ån the farn
to retaLl" narket1ng nargln, Trend.s assoclated. çs3.th annual

tLme perlod.e d,o ¡rot affect broll,er prLces sl€ry¡åfleantry"

Some LLkel,lhood of poel.tlve serå.al oorrel"atlon exLsts

ln the eonoeptual nodel presmted. ln TabLe )OO(VL

ExpLanatory var1ables accowrt tor g5ft of, varr.ati.on rn fann

broller turkey pr3.oes. rn addltl.on, estlmates d.ertved fron
the structuraL equøtlon wtll fa.ll wf.thln &5"28fi of the sanpS,e

mean u 95ft of the tlm@.

rn the oase of hen turkeysu d.eflated. farm prlces were

for.¡nd. to be 22.30 Ø/ta', ln the average nonth between 1961'-19?0,

The stn¡cturaL equatLon waa estrrnated xn lts Llnear forr by

taklng logs of the varrables, The reLatlonshLp wLth per

oaptta f,am s}aughter Ls slgrl-fLcant and. reveaLs that a Loft

lnorease 1n slaughter levels ts assoorated wLth a o"LþF

d.eorease tn fam prloe" The relatLonshlp wlth tnvsrtory
levels ls slgnlfloant also and. 3-nd.loates a deerease of r"ofr
Ln herr turkey prlces assoclated wLth a Loft lncrease ln
storage" Commodttl.es hypotheslzed. to be substi.tutes for hen

furkey are fowd. to be st€rllfl.eent a¡¡d. oarrylng the expected.

exgne' changes Ln the order of Lofr ln the prlces of porku

broLLer ohlokens and. unlted states h€n turkeys x.aylded. ln
car¡ada are assoei.ated. wLth changes of o.eøu L"t+øs and L,3ft
respeatå.veLy xn the fa¡m prloe of hen turkeys" r¡r assesslng
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TABLE ÐC{VTI

RESULTS OBTATNED FROT{ EI4PTRTCAT, AÀT"ATYSTS OF THE
FAAM PRTCE RELATTON FOR HEN TUBI(EY

Ind.ependent
VarLabl-es

Net Regresslon
Unlüs Coefflclent ^ t Prlce

Stud.mt-Ë Flextbtllty

0,533r
-0 ,0116
-0.0?1+0
-0.0246
-0"0161
-0,0182
0,0053
0,0348
0.0665
o "08260.0882
0.0þ31
o "0809

Constant
F
M
A
M
J
J
A
s
0
N
D

Log P
fp

Log Prt
TRNÙD

Log P
f1

Log INV
I+

Log LNDP
4

Log PCQ
î4

0.4082

-o , o0gþ
0 

" 
1389

-0 "0996
0 " 1301

-0,0378

1"Bg
r"55
3"03
2 "t+l+t.27
!.32
o "31+1, g0
3 "L7
3 "77
3 "872"64
L.B3

4,1L

o "59L.38

2 "62

L,g5

2 "24

0.90
1.18

0.0809

0 "4082

0,13Bg

-o "0996

0 " 1301

-0 -03?8

d.rf o = ?7

Ø7m-

Ø/:-a"

Ø/tu "

e 000 l-bs
/mo "l/ta"

lbs,/mo 
"

S.EuE" = 0"0146
Mearr = I.3l+81+

R2=
V'N' =

ê/crltto"l values of etud.e¡rt-t at q,
L,293 for the one-tail.ed. test a¡rd.
two*taLled. test"

= 0.L0 are
t,665 for the
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the me.rketXng margLn a htghly slgrrl.flcent rel-atX.on ls found

wlth respeot to retalL prlces of hæ turkeys. .A LOft retaLL
prlce ohaylge &coounts for a 4"Lft change Xrr fam prlces. Thls

3-ndlcates that the margi-n contalns a oonstant percørtage

portf.on. As weLlu the effect on the nargln assoctated r*1th a
L Ø/m. S.nerease ln retalL prtees of hen turkeys, 1s d.erlved.

to be an 0.59 Ø/m. f.ncrease tn the fa¡u to retall prLae

spread. wlth respect to the passage of tlme no slgri.fx.cant

effeot 1s assoelated wtth hen turkey prlces,
The strrreturaL model d.eveloped to exp}aln demends at

fhe fa¡m leven for hs¡ twkeys has acoounted. for paft ú the
varlatLon ln farm prlces" EsÈlmates derl.ved from thts
relatlon w11,1 1¡r a naJorlty of caaes fell wl,thln *,2"L6fr of
the average prlce,

In the case of ton turkeysu prloes were once agatn

estLmated at the fam LeveL usl.ng a eobb-Doug],as rnodel

transLated x.nto lts llnear fom usrng logarlthms" Average

deflated prlce dur3"ng the sanpLe perlod. was ZL,S? Ø/tA, A

slgnLflcant relatlon 1s for¡nd betweqr per oapj.ta sLaughter

and. farr prLces' Followlng a Ljft lncrease l.n slaughter
levers, prlces are adJusted. dowward.s by 0,sft. rn the
relatlonrehl'p ¡slth lnventory levelq hl.ghly slgnlftcant resulbs
Lndl,cate that ton turkey prlces fall, L"oft ln response to a

tofr lncrease Ln stocks" of the three conmodltles evaluated_

as substltutes for tom turkey, statlstlcal sl&,llflcance 1s

abtalned for eaoh; however an r¡nanti.cLpated. negatx.ve

relatlonshlp ls found to exLst between hogs and. ton turkeys.
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TABLE }OOfl/TI]

RESULTS OBTAINEÐ FBO¡ii EMPTRTCAI, A¡TALTSTS OF THE
FABM PRICE BELATION FOR TOM TURKEY

ïndepmdent
Varlables

Net Regresslon ^t prlce
Un lts Coeff lclent Stud.en t-W Flex1blllty

Consta¡t
F
!I
A
M

J
J
A
S
o
N
D

Log P
fp

Log P
u&.¿t

TREND
Log P

fL
Log INV

5
Log LNDP

5
Log PCQ

15

:

l7m.
l/:-x-

l/:-r.
0000 lbs

/mo "//ta"
lbs/mo,

-o " 5t03
-o "ot? 5
-0 " 0390
-0 "0435
-o "0389
-o "0258-o.02t4
-0,0121

0 "o33t
0 "0587o,0495
0.0089

-o,t549
0 "8Q92

o,7tt2
o "41+02

-0.1030

0.3433

-0 " 
0468

t.l+z
L.50
2.gB
3 "36
3 "O7r "92L,&B
0 .82
2 "L0
3 "30
2 "62
o "652"75

5 "93

5.29
z,60

4 "89

3 "76

3.05

0"86
r "tg

-o "1549
0,8092

0.4402

-0 " 1030

0 "3433

-0 " 0468

d,f"=?7S.8.8.
It{ean

R2=
V'N" =

= 0.0rgg
= I.3338

úCntlcal values of stud.ent-t atG,
L"293 for the one-talIed. test a¡:d
two-tal,led test "

= 0o1.0 are
1,"665 for the
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chenges x.n farn prlces of toms assool-ated. wlth Lofr changes ln
pork, brotJ.er chlckene a¡id. unlted. states tom turkeys Land,ed.

ån Ca¡rada amowrted to *1,6ftu l+,Vft, and 3"Uft respeeÈlvely"
Evld.enee lndleatl,ng compLemenÈarlüy betwem pork and. tom

Èurkey must be terapered by sone oonsrd.eratlon of ntsslng
varlabLes" A oonstanû percentage type of msrkettng nargln ls
LndLcated by the hlghl-y sl€rrlflcant relatlon vrlth the retall
prx.ce of hen turkeys (a proxy for retalL ton turkey prlces) 

"
A change of to% ln retarr- prlces occagS.ons an g"rft chang;e ln
fart prlces" The effect on the marketl.¡rg nargS.n assoolated.
wlth a r Ø/w, L¡lcrease ln proxled. netall tom turkey prlces
ls found to be aE¡ lncrease of o"!g Ø/m" trr the na8nLtud.e of
the napglslu Tom turkey prlaes at the fam leveL are found
to be Lnoreasrng wrth the passage of ttme by 0.r.1 Ø/lv"/yearu

ErplanaÈory varlabr.es ln the Ëom turkey rerati.on
account fot 68fr of the varlatr.on ln farn prrces, use of thls
nodel for der1vlng estLmates of far¡n prloes of toms wi.l-l
yLeLd results riltthLn tz,gï% ot the average prl_oe gsft of the
tLme" Though not conflmedu posr.trve seri.al oorye}atton may

lnfruer¡oe the car.cur.atlon of standard errorso
In Flgure XII fazt prlces are represented. f,or eaoh of

the poultry neat categorres as devratrons about January-xevel
prlces. For brox.rer chlcken the nonths of January and
Febrr¡ary are noüed for lo¡sest prlces wr.th July prr.oes peaktng
at L.8 l/tao over January levels" rn the case of roasters
lxttre varlatlon ln prlces through the year Ls noted wlth Ì,ray
prloes reachl-ng a hlgh at 0.6 fl/lao over Jarruary r-evers.
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Inspectlon of Flgure XII reveals that some stlmuLus Ln prtces
In the earl-y part of the year may convrnce prod.ucers to
aLLoeate resouroes to the productlon of roast@Fso For
brolLer turkeys, prr-ces vary jl,o Ø/m" ftrom January Levels
thnoughout the year" For hers and toms prloe vartaÈlons of a

l-eseer msgtltud.e are reveal-ed. These three pouLtry meats

f,oLlow sLmlLar prl-ce pattervls through the yearu beLng below
January level_s untj.l August and. exceedlng January prlces
through the faLl- perl-od r¡ntlL chrLstmasn For Ëurkey meats
the fann prj.ce pattenrs are sonststent wlth the extstemoe of
sfrong tradrtronar d.emand.s Ln the r-attern part of the p€e'^o

vo 4aqs prod.uctron reratrons, rn Tables xxxrx-
xÏ,rrr the resurts of analysls of the fann supply relatlons
for each category of poultry meat are presented. rn thts
sfudy Ll.tÈLe enphasls has been placed. on supply condltl.ons
but the nod.el-s developed. would be S.noonplete wtthout
lncludln8 an attenpt at estlnatl.ng the factors that account
for varlatlons ry, producti-on level-s. rn Fr.gure xrrr a
plctorl.al represerìtatLon of fann suppl_les of the poultry
meat subolasses varylng fron January levels Ls presented. rn
addltlor: to the analysLs of monthly pattenns of prod.uctlonu
four hypotheses were outllned for examl.natlon In the fann
supply reratlons" Famer expectatLons were ldentLfxed by
lagglng farn prtces a¡rd. the nunbers of chrcks and. poults
placed for productl"on of blrd.s ln the d.lfferent poultry
categorLes' Lagged oosts of prod.uctron proxred by the
prlces per hundredwef.ght of f eed. srere lncrud.ed. as werl "
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Flnally an sssessmøtt 1e made of changes assocLated. wlth the
passage of tLme, The nodels were speci.fred j.n nuLtlpllcatlve
(cobb*bug:las) form but estlnatlon of parameters was

wrdertaken Ll.nearlly by taklng J.ogantthms,

rr¡ the case of broil.er chtekense presented. 1n Table
xxxrxe monthly fam productron averaged 3zsoureooo pound.s

durlng L963-Lg?o, Each of the hypotheses belng evaluated.

were aooepted at hLgh Level_s of sl&lfxcay¡ce, changes ln
fann supply of broller chlcker¡s resuJ-t3.ng from IOft changes ln
lagged. far¡r prlceu J.agged. plaoements, and Lagged. oosts
amowrted Ea 4"oftu 2"5ft, ar¡d -L4 "j.fr" prod,uctlon xs also found.

to have net lncreaslng trend throu8h the sample perLod of
160.6 tus 

" /øonth/year@

rn thxs supply reLatton the LlkeLlhood of posttlve
serlal oorreLaÈ3.ov¡ 1s d.lnln1shed. from LeveLs assoclated wl.th
prevS.ous relatlone" ExpLanatory varlables Ln the brolLer
chlcken rel-ati.on account tor 96ft of the varl"atl_on tn farm
produotlonu when enployed Ln d.erLv1.ng estlmatee of fa¡no

supply the oonceptual nod.el outrLned. wlll prod.uce resul_ts
¡qlthln tl.joft of the mean ln 95fr of casese

a'verage productton of roasttng ohlckms emounted. to
l+rt38rL00 po,nd,s d.urr-ng the sample perlod., Lagged. fa¡r
prLces, ln relatron to current supply, are found. to be
sl8'¡1fLcant, wlth a 10þ change ln tr-aggecl prlce åssoclated.
wlth an 8"9fr change r.n suppry. Lagged. pracenents also
achleve slsllfLcanoe and a Lofr change Ls assocl.ated wlth a
z"?fr change ln productronu Lagged costs, ar.though of the
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TABLE }O(XTX

BESULTS OBTATNEÐ FNOIVI EMPIRICAI AIVA¡YSTS OF ,THE

FABIq SUPPLT RELATTON FOB BROILEB CHICKMI

Independer:t
Varlables

Net Begresslon
Unlts Coefflclent Studen t-te./ Elast lc lty

Con start
Éa¡-
!i
A
M
J
J
A
s
o
N
Ð

Log PCMT e 000,/mo.
1e-g

Los COST //tU,

3 "B3t+7
-0 " 0406
-0 ,0135
o.oo52
0.0357
0,0753
o "03I+6
0 "035t+
o "0L790.0167
0 "02+t

-0.0452
o "2532

-t "t+074

0.4025

o, L6o6

L2.r7
3 "621. L1
0.46
3. 10
l- " L¿t
2 "62z"60
t "27! "3Lt "98
3 "694,0 5

1ag
Log P ø/]-b.

SoE'E' = 0.002þ
ivlean = 4"505?

f,lag
TREND

B. g0

3.48

B "6?

0 "2532

-t "4074
o "4025

R2 = 0"96
VoN. = t"43

dof. = 80

{ crru.cal
t"293 for

values of stude¡rt-t at æthe one-taL1ed test and
= 0"L0
1, "565

atre
for Èhetwo-taLled test "
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TABLE )(L

RESULTS OBTAINED FROM EYIPIR]CAT AIÙATYSTS OF THE
FARM SUPPLY RELATTON FOR IIEAVY CHTCKEN

ïnd epen dent
Varlables UnLts

NeÈ Regresslon
Coefflclent stud.ent-9 El-astlclty

Con stant
Ëa
I-

}I
A
M

J
J
A
o
\J

o
N
D

Log PCIWT s 000,/¡lo.
lag

Log COST ú/:-u"
lag

Los P Ø/ta "f, lag
TREND

SoEnE. = 0"0601
Mea¡ = J,6I6B

t "6t44
-o "0517
-0 .07 18
-0 "01+5?
-o "o591
-0 " 

0g0g
-o "o?64
-0 "07 54
-0.0672
0 "0266
o "0251+
o.0251_
o "2689

-o "5468

o.88?6

o "7961

R2
voN "

r "?o1.72
2,17
r,l+g
t,9I
2 "lt7
2 "12
2 "05t.?4
0 "77
o "77
0 "?6r "49
0.95

2"50

3'51

o.62
o "69

o,2689

-o " 5468

o.8876

d..fu = B0

ú crtttt^L values of stud.ent-t at q.
L"293 for the one-telled test andt¡so-talled test.

= 0,L0 are
1"665 for the
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correcb slgne are not found slgtl.ftcavrt at deslred levels.
Productlon of heavy chlckens are fowd to be lnoreaslng
sl$llfå.cantly wlth the passage of ttne by L96"1 lbs "/mon9ln/
yeatr"

The extent of autocorrel-atLon ln the suppl_y relatlon
for roasters approxtnates l-evel"s occurrS.ng ln prevtous

rel-atlons. The nuLtLple eoeffloLent of deterni.natron

1¡¡d.lcates the percemtaEe of varlatl.on scoor¡nted. for ts 6zF,

95ft oî eetlmates derlved uslng thls rel-atlon w111, Lle ¡utr&hln

t3"32fr of the averege level of producti.on,

In bhe case of brol.len turkeysu supply averaged.

Lt,162?eooo powrds monthry d.ur!.ng the ttne-serxes stud.led.,

The rel-atlonehlp wLth l-agged fam prLces 1s slgrtflcanb and.

lndxoates that a 6"5fr change ln supply j.s assoctated wlùh a

L0l change ln the lagged prr.ce. Lagged. placemen:ts are found

to be hl.gkrJ-y sl€ntfl.cant i.n aocor¡ntrng for chenges Ln farm

supply wLth a L0p change lr¡ the nr¡mbers of pou}ts

oocssÍ.ontng a 3"8fi ohange ln broLLer turkey prod.uctlon, The

oosts of tunkey grower feed lagged three nonths are
st.gnl.flcant ln scaounti.ng for varl"atlons Ln brolLer turkey
supply but the d.lreotlonar rel,atx.onshtp obtalned ls contrary
to expeotatlons, A L0fi change Ln feed. costs ls assocl.ated.

wå'th a t"Bfr change Ln the same d.lreoti.on ln brorler
suppll'es. The na¡mttud.e of the effect of lagged. costs, ln
conJunctlon wlth the lncorrect slgr, are reasons for
querylng the approprlateness of a three nonth lag ln the
proxled oosts of productlon varl.able" Factors assoclated.
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TABLE XLI

RESULTS OBTAINED FROM EMPIRICAI ANAITSIS OF TITE
FARM SUPPLY RELATION FOR BROTLER TURKEY

Ind.ependent
Varlables UnIts

Net RegressLon
Coefflclent studen 6g Elasttclty

Con stant
rr

ù1

A
M

J
J
A
S
o
N
D

Log PCMT e 000,/mo.
1ag

Log COST Ø/ta,
lag

Log P l/tu"
fo Ia6

TREND

S.E,E" = 0"0491
Mean = j "665)

t û01-6
0 .0095
0 "0ggg0,0759
0.080lt
O " OBBB
o .0863
0.0841
0,057 5
0.L029
0,1158
0 "!1+73
o "3838
o.1826

0.6449

0 "3999

R2
V"N.

2 "620"38
4 "oz
o "61+
3 "L6
3.t+g
3.42
3 "342"2I
3 "82I+ "29
5 't+4
5 "B?

1"31+

!,92

5.60

0 "9L2"27

o 
" 3838

0 "7826
o "6449

d,f"=80

a/
- Crltlcal values of studmt-t at @

t.293 for the one-tatled test and.
Èwo-tal-led test,

= 0.10 are
1."665 for the
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wlth the passage of tlme are htghl-y slgt'¡Lflcant tn

explalnlng Lncrease6 ln the productlon of broller turkeys of

399,p lbs 
" /manth/year,

In the brotler turkey supply relatlonu ¡slth a Von

Neunen¡ ratLo of 2"2Lu the l-lkel-1hood. of autocorrelaÈl.on

lnhlbltl"ng the value of results ts aLmost non-exi"stent,
varLatlons xn the explanatory varlables have aecounted. for
9t% of varLat1on ln supply" Estlnates of broller turkey
productlon derlved from thls equatlon wl.lL 1le vglthln tz"6ïft
of the average level 1rr 95% of casesø

ïn the caae of hen turkeys, the aver.age supply of
product at bhe farm LeveL was zutilr9o0 powrds monthly

through 1,98-19?o. Lagged. farm prlces achleved. slgllfLcance
Ln accounÈlng for varlati.ons ln suppLy wlth a Loft change Ln

prLoe accountlng for L0"gfr chatrges ln supply" Nelther
I'agged placements of pouLts nor lagged costs of turkey
grower feed achteved sf.gnlfloant levels ln erpLalnlng
varlatlon In hen turkey prod.ucÈlon" Faotors assoclated.

¡slth the passage of tlme proved to be stgrlfLcant,
lndlcatrng annual lncreases ln fam productf.on of hen

turkeys of 229.9 lbs./month/yearo

Explanatory varlables Ln the hen turkey relatlon
accoi¡nt for 96ft of varlatX.on tn farm supply" If thls
conceptual modeL ls applled to obtalni.ng estx.nates of
productlon, Ln 95f, oî attenpte the results y¡lll fall wlthln
t6"02ft of the meano so'e evld.e¡ce exlsts to lndlcate
the preserlce of posltlve serlal correlatlon ln the farn
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TABLE XTIÏ

IìESULIS OBTATNED FROM EJUPTBTCA.L
FARM SUPPLÏ RELAÎTON FOR HEN

A\IALYSIS OF 'IHE
TURKEY

Ind-epend-ent
Varlable

Net Regresslon
tlnlts Coefflclent stu¿ent-9 E1astlclty

Con stant
F
lvl

A
M

J
J
A
s
o
N
D

Log PCMI

t "0977
-0 "06060,0173

0 "t266
o "2879
o "38720,7018
t "032t
L "0995t.Lt27
0.9?61+
o.B?6t8000/no. 0.0387

L"5t
L ,00
o "23t "64
4 "t9
6 "?l+

T3 "L9
20 "l+218.09
L7 "60t6,tl+
L5 "97

o ^66lag
Log COSÎ Ø/n. -0 .0435

Log P
1ag

ú/:-a.
f ,lag

TREilID

L "0928
o.?2gg

R2=
V.No =

0.0387

-o "0435
t "og?B

d."f . = 80

0"16

2,20

3 "20
SoE,Eu = 0.1002
Mearr = j.37g6

o.96
!"47

a/- Grltlcal values of student-t at&' = 0.1.0 are
L"293 for the one-talled test and. t"665 for the
two-talled test,
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suppLy relatlon for hen turkey"

Farn suppLles of tom turkey on a nonthly basts

averaged 3s220r300 pound.s durlng the sanple perlod, I¡1

reJ.at1ng suppxl,es to lagged farm pr3.ces the deslred. Level of
slgr'rlfloance 1s not attal.ned" In relatlng supplles to
lagged placemwlts a hlgh degree of sl.gnXfLoayloe ts obbalned."

Á,ssoolated wLth a Lofr ohange Ln Lagged. pl,acements rs a 6.tft
change ln fam productlon " ReLatlve to changes tn J-agged

costa no measurable ohanges are recorded. ln the prod,uctj.on

of ton turk€sgo Factorsu such as techmologye assoctated

wLbh the passage of tlne play a sLgntflcant role Ln

explalnlng varlatlons ln f,a¡m supply of ton turkeys of
206.L Lbs, /mont]n/yeaî,

The Llnlted. posslbl.Llty of seri.al oorrelati.on 1r¡

the fa¡u suppl,y of ton turkey relaÈLon lnpsrts a d.egree of
credLbJ.Ll.ty to estlnates based on thi.s equatLon. rn gjfr of
such estlnates the resuLts ¡qlLL lte wtth1.n *j"gVft of the
sverage produotl-on Level. Explanatory varlabLes account for
g?fr of varlatlon ln the structuraL nod.eL d.motf.ng the
produotlon of ton turkey"

In Flgure XIII the monthly patterns l,n productl.on

of each category of poultry neat are represented. as

devlatlons about January levels. As antlclpated. for broller
chlckørs, supplj.es durLng the suuuner months exceed. Jay¡uary

levels ln response to stronger summer demands for chtck€r?"

For heavy chlckens the pattenr dlffers from brotrlere Ln that
wLnter supplLes exceed Burrmer suppltres" Neverthel_ess the
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TABLE }tr,III
RESULTS OBTATNED FRO}4 EMPTRICI\I,

FARM SUPPLY RELATTON FOB TO}i
AIIALYSIS OF THE
TURKEÏ

ïnd.epen d.ent
Varlables

Net Regresslon ø /Unlts Coefflclent Studerrt-tä/ Elastlclty
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tvro-tall"ed test "

= 0.10 are
t"665 Sor the
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magnltude of Èhe devlatlon ln Jul:le relatlve to average

nonthry productlon ls less than o.z%" For the three turkey
cafegorLes, lows ln farm supply are assoclated wtth the early
rnonths of the year. D¡rlng the month of }îarch broller turkey
suppll-es reach a peak for the Easter market; durlng the month

of september lt, ls 1lkely that sraughter and. processlng

facllltles are dedlcated to heavler welght turkeys rather
than brollers. Towards year end brolrer turkey supplles rlse
to meet chrlstmas demands. Hen turkey supplles reach thelr
peak ln october and falI to year end.. supplles of toms are
hlghest Ln Au€rust and october, leavlng sufflclent tj_rne for
these blrds to be slaughtered, processed.o and. otherwtse made

ready for ThanksglvlhE and Chrlstmas.

Co PRICE PREDICTTON

The thlrd obJectrve of thls study rs to apply the
motiers to the task of predlctlng rnonthly prlces of the
pouJ-try meat subclasses at each market l_evel durlng r9?t" As

Frled-man (tott953¡part r ) contends, the valldlty of every
rnodel should be tested accordlng to lts ablrlty to pred.lct,
A prlorlo the models are not expected to ylerd good results
Ln predLcabl-llty due to the presence of posltlve serlal
coruelatlon Ðd, rn some cases, due to the Iow mâErlltudes of
the murtl-ple coefflclent of determrnatlon. A prlme eoncerïr
of thls study has bee¡ to obtaln rogood* statlstlcal estlmates
of structurar parameters. rn specrfyrng: the models, chooslng.
an estlmatlon technlque a¡d. analyslng the poultry neats
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lndustryu attentlon was glven to ellmlnatlng staÈtstrcal
lnadequacLes such as mult1col1lnearlty whlch could glve 11se
to errors ln the structurar estlmateso though lt ls
recog'nl-zed that such eff ects may enhance the predlctlve
ablllty of a model. Hence no adrLltlonal effort ÌAres expended
1n rleveloplng models especlalty sulted to predlctln6r prlces"
Durl-ng the earry months of r9?t, for whrch predtctlons wlrr
be made, certaln condltrons were ln force ln the ca¡ad.lan
pourtry meaL narkets that were not present durtng the perlorl
for whlch empirlcal analysls was carz,led on and structural
coefflclents were estlmated., The potrcy of elrnlnatrng;
lnventory by subsLdlzrng the lnterprovrncral trar:sfe¡ of
poultry meato rnltrated ln euebec, had drverse ramlflcatrons
to the roarket mecha¡lsms of other provlnces. For reasons
such as thlsu predlctlons from the models developed ln thls
study are expected to be poor,

Prlces r^rere prerllcted for the months of tg?L. srnce
797t data for the exogenous varlables ln the moders were
avallable, forecasts of these verlables were not made. At
the retall lever onry two prlce serles were used rn the study
and as a consequence prrce forecasts were r-lm1ted to broller
chlcken and hen turkey categorles. rn Frgure xrv the
predlctlons obtalned from the retall moder are presented
along wlth the actuar monthly prrces whlch prevalled durlng
L97T"

At the farm a¡d wholesare revels a slmultaneous model
was developed, a¡d emplrlcally analysed uslng two_stage least
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squaresn rh predl.ctlng prlces from thls moder, lt was

necessary to obtaln the flrst stage estlmated. values of the
lndependent endo¿cenous varlables as a prellmlnary step before
solvlng the structural equatlons for the d.eslred tg?t monthly
predlctlons. Admlttedlyu thls cholce of procedure ls not
conpletely coryect, slnce the slnultaneous technlque of
analyslng the model dlctated that the predl.cttons be obtatned
slnultaneously as werr. However, such a solutlon was

consldered Lnfeaslble due to the nany varlables ln each stage
r equatl-on, the varyLng numbers of equati.on s rn each

slmultaneous setu and the tlme element" rn Flgure xv and xvl
the predlctlons of wholesale aï¡d farm prLces of the pourtry
neat subcrassesu obtalned fro¡n the farm-whoLesal-e modele are
presented al-ong wlth the sotuar monthly prlces whlch
prevatled durlng lg?1"

By lnspectlon of Fl¿çure xrv, rt caÌr be seen that
defÌated retalI predlcted. prlces of broller chlcken d.lffered
froru actual Þrlces by a uaxrmum of ?.6? //ta. u october,
whlle predlcted prLces of hen turkey .lffered from actual
deflated retaLl prrces by !.zB //ta" n Aprll" As well the
retal-1 prlce model for broller chlckens predlcted ly¡correct
dlrectLons of change rn monthly prlces durlng the flrst seven
months of 19?t; whereas for hen turkeys the dr.rectro' of
change v¡as predtcted correctly for ten nonths wlthLn the year.

rn Frgure xv the months noted for the greatest
dlscrepsÏÌcy ln predlcted deflated wholesale prlces from
acfual prrces are¡ 1n the case of brorler chrckens the
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predlcted prLce durLng October varled by 4"55 þ/J-U, from the

actual prlce; ln the case of roastLng chlcken the predlcted

prlce durlng September varLed by 5.5? Ø/tt. from the actual
prl"ce; ln the case of brol-ler turkey the predlcted prLce

durlng Aprll varled. by tO"6? l/*n from the actual prlce; ln

the case of hen turkey the predlcted prLce durlng October

varled by 5.61 //lU. from the actual prtce; ând ln the case

of tom turkey the predlcted prlce durlng November varled. by

tQ.?2 ú/w. from the actuar prlce. The predlcted dlrectl"ons

of change Ln forecasted monthly deflated whoLesale prLces of
the pouLtry meat categorLes were correct for the naJorlty of
cases.

In F1gure XVI the months noted- for the greatest

d.lscrepancy ln predlcted deflated farm prlces ares Ln the

case of broller ohtckens the predloted prLce durln6r August

varLed by 0"62 //tu. from the actual prlce; ln the case of
roastlng chlckens the predlcted prlce durlng ltarch varled by

I"?0 ú/m" from the actual prlce; ln the case of broller
turkey the predtrcted prlce durLng November varled. by 3,55

ú/l-u' from the aotuaL prlcei ln the case of hen turkey the
predLcted prloe durLng l4arch varled by Z.gB l/W" from the
actual prrce; and ln the case of ton turkey the pred.lcted.

prlce durlng Jr¡ne varled by j,zO //w. from the actual prLce"

For each poultry meat category the proJected monthly

dlrectlon of change ln defrated farm prl"ces was correct for a

maJorlty of months

rn earller dlscusslon the ablllbles of the models to
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make accurate predLctlon s vlere questl-oned.s altd rattonallzed
ln 1lght of statlstlcal problems of autocorrelatlon and 1ow

explanatory poweri as wel-l0 market dlsturbances not acoounted

for Ln the perLod anaLysed were assoclated wlth the perLod. Èo

whlch proJectl-ons s¡ere belng made. subsequentl-ye conslderlng
the results presented ln the precedlng pagesu tt ls necessary

to concrude that the obJectlve of prlce forecastlng has not
beem adequately satlsfled, The nodels are shown to perform
poorlyo wlth lLttLe consLstenoy betweem the poultry meat

subclasses, but Ln generaL the resuLts are best for d.eflated
fann prlces' rn the event that revlslons are attenptedu tt
Ls at the faru Level. that lnformatlon ls needed for Lnput to
supply re€rulatlon polLcles and therefore efforts at reflnrng
the predlctlve abl.lltles of the models should. be concentrated
af the farn level,

D. SUiVIMARY AND DISCUSSION OF RESULTS

As outllned tn chapter ru the stu<ì.y presented ln thls
thesl-s lrrs.s undertakæ to satlsfy three prlmary obJectlves;

1. To dlscuss and provlcì.e quantltatlve measures of
the determtnants of demand o Lncludlng:

1) seasonal varlatlons ln quanLltres consumed;

11) denand elastrcrty wrth respect to pri-ces and
ln come;

ltt) the effects of competlng products such

beefu porku snd the other poultry neats;

lv) the lmpact on Canadla¡r poultry markets

AS

of
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condltlons ln the llnlted States; and

v) factors whlch lnd.uce Canadlan suppllers to
move poultry conrnodl-tLes lnto or out of Lnventory holdlngs;

2" To assess the relatlonshl-p between prloes at each

market level by an examlnatlon of the structure of marketlng

margl.n s; and

3" To provld.e a model for use Ln naklng short-term

forecasts of poultry meat prlces ln t971"

In Chapter IIo the results obtalned from other
sLmLlar studles were presented, The beneflts of such a

comprehensLve revlevn of the Llterature are two-foLde

L, to asslst Ln the formatlon of hypobheses; alld

?, to provlde addLtlonal lnformatton ln order that
the results obtalned ln thls study can be further evaluated

for conslst€mcy wlth prevlous studles.
The flrst haLf of Chapter III was addressed to

revlewlng prlnclples of economLc theory of generaÏ lnportance
throughout the study" Hence demand elasttclty conceptsu

deflatLon, lnterreglonal prlce relatlonshLpss and narketlng
marglns were consLdered sLngly, rather than belng considered.

wlth respect to the lndlvi.duar poultry meat subcrasses. rn
fhe second half of chapter rrr the anarytlcal framework

desl€med to satlsfy the obJectlves of the study was

presented' Two conoeptual mod.els were hypotheslzed. erd

dlscussed alomg wlth thelr econometrlc lmprlcatlons snd a
slmultaneous estlmatlon technlquen Demands at the retaLl
level &rere lsoLated for stud.y ln one mod.el " Thls approach



198

B¡as chosen d.ue to unaveLlablllty of data for all of the
poultry meat categ;orres at the retall levelo and a need. to
reduce the overall complexlty of the analysls" A second

model was concepbualLzed for analysls of the farn and

tEholesale rnarket levels of the poultry lndustry.
rn chapter rv the results of emptrlcal analysls of

the models e¡d thelr oomponenL behavLouraL reratlonshlpsu
throu6çh the perlod t96j-r9?o, were presented for each of the
poultry meat subclasses. The hypotheses whlch $rere poslted
to satlsfy the obJectlves of the study r{ere evaluated for
econonlc as well- as statlstlcal cred1b11lty, seasor:al
patteyr¡s In prlcesu lmportsu lnventory and productlon hTere

plotted and dLscussed" The mod.elg were applled to
forecastlng ¡nonthly prlces of the pourtry meats at each market
level ln t9?t. Then the results of predlctlon hrere presenLed.

ln graphlcar forn a¡d dl scussed . Flnally the reletl_on shlps
are to be revl-ewed ln llght of the objecùives prlorto
sug8estlng llmltatLonse concluslons and lnpllcatlons Ln

ChapLer V"

fn -,^atl sfylng bhe f 1r.st, obJecLlve, several
sub-objectlves must be consrdered rndlvldually.

seasonal varratlons ln quantrtres of pourtry meats

consumed ln canada ere founct to be assoclated wlth
tradltlonal festlve occasrons" For t,urkey neats ln generar,
the Easter, thanksglvlnSr and Chrlstmas holldays serve to
bolster consumer d.emands. chlcken meats are found to be
preferred by consumers durlng the summer relatl_ve to the
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wlnter months"

Wlth respect to prlces, the demand elastlcLtles of

bhe poul,try meat subclasses, dertved from prl-ce flexlblI1-ty

coefflci.emts obtal-ned ln the ene.lysLs, are larger ln

magnltude than expected. Consumer responses to prlce changes

ln the poultry meat subclasses are found" to be h1.gh1y elastlc

ln nature, but these results should be treated eautLously'

From an analysLs of cross-sectlon data ln whlch long-term

lncome elastlcltles were estlmatedu Lt has been determlned

that there Ls no statlstlcally sl¿gîlftcant turkey consumptlon

response to changes ln Lncome. Wlth respect to consumptlon

of chlcken meatso consumer responses are lne1astlc l^Ihen

assoclated wlth lncreases ln lncone; therefore both chlcken

and turkey meats are d.enoted as norntal- economlc goods¡ or

n ecessLt les,
The relatlonshlps between poultry meats snd other

meat producùs were assessed wlth competltlon between the

poultry meat subclassesu and beef, pork and alternate poul"try

meats bel¡g consLdered" At the retall level lt has been

determlned fhat beefu pork and hen turkey neats are

substltutes for broller chlcken . As welle pork wll-l

substltute for hen turkey; but beef end hen turkey meats bear

a conplementary relatlonshlp at the retall- 1evel" At the

wholesale Level pork ls found to substltute for the poultry

meats; beef 1s found to bear an lnslgnlfLcant relatlonshl-p to

the llghter welght poultry categorLes and a complementary

rela.tlonshlp to the larger blrds. In 6çeneralo the
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relatlonshlps found between wholesale prlces of the dlffere¡b

poultry meat subclasses could be constdered to deplot

substltutabllltVs wlth the Larger blrds substltutlng for

thelr llghter welght counterparts, but not the antl-thesls. A

notable exceptlon exlsts whereln broller chlcken and tom

turkey are found to have s sleztlflcant compl-ementary

reLattonshtp at the wholesale level. At the farm market

l-eveI, pork appears to have a substltute rel-atlonshlp wLth

all the poultry meat categorles except tom turkeyu thls

relatl.onshtp belng complementary ln nature" Wlth reepect to

the relatlon shlp betv¡een lncL1vldua1 poultry meat categorles

It 1s suggested that competltlve behavlour occurs whereln the

heavler wel6Eht blrds conplement the l,lghter welghts, but the

lLghter welghts substltute for thelr heavler counterpat'ts 
"

InpactÊ on Canadlan poultry markets of, eondltlons l¡t
the Unlted States have been eval-uated at the retalI, wholesale

and. farm levels Ln the models presented Ln prevlous seetlons,

At the retall level an l-nslgnlflcent relatlonshLp exlsts

between Canadlan retall prlces of broller chlcken and hen

turkey and. Ilnlted States wholesaLe prlces of the se-me poultry

meat categorLes" In the relatlonshlps hypotheslzed to

explaln net lmports of the poultry meat subcl-assese

statlstlcally slgll.f lcant effects &re found between the

conputed whole¡;a1e prlce dlffer'entlal varlables and net

Lnports of the broll-er turkey and tom turkey categorles"

However, the results elso show d.ecreases ln net funports of
broller turkey as the range wldens between Canadla¡: v¡holesale



20L

prlces of thts category, and the Unlted States wholesale

prlces adJusted to reflect costs of lmportlng such as tarlffs

and currency exchan¿çe" Thls result 1s contrary to
ex?ectatLons, The eff ects of the la¡ded. prlce varl-able l"n

explalnl-ng Canadlan fam prlces are statlstlcally slgnlf lcant

for turkey meats but are lnslgzrlflcant for chlcken. In the

case of broller üurkeyso the resultB unexpectedly show

l-ncreases ln Ca¡adLan farrn prlces assocLated wtth decreases

ln landed prlces"

Factors whlch cause changes ln lnventory holdln¿rs

have been hypothesLzed. for each of the poultry meat

categorles" The results show that lncreases 1-n farrn

productlon are assoclated wl-th lncreases ln lnventory levels
for all categorles" An lncrease In domestlc consumpti.on of
roasttng chlcken 1s assoclated wlth a decrease l-n Lnventory

of thls meats âs expected; but ln the case of hen turkeys,
the d.lrectlon of change ls the sane for domestlc consumptlon

and lnventory" rt ls conceLvable that l-evels of lnventory of
hen turkeys are belng Lncreased durlng certal-n tlmes of the
year (prlor to Tha¡ksglvlng and Chrlstmas) at E¡hlch tlme

domestlc con sunptlon 1s rl sl_ng as well . For other
categorles, the effects of domestlc consumptlon on lnventory
levels are statlstlcally InslgnLflcant" In further
conslderlng the effects on storage stocks of the varlous
pouLtry rneats, retall prl-ces and the farm to wholesale prlce
spread were l-ncruded ln the Lnventory relatlonn The results
show Lnvqrtorles of roastlng chlckens d.ecreaslng as retall
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prlces lncreases âS antlclpated; for broller turkeys howevere

an lncrease l-n retalL prtces 1s aasoclated wlth an lncrease

ln storage stocks" Stmllâr results are obtaLned wLth respect

to lnventory changes assoclated wlth changes ln the farm to

wholesale prlce spread. Stat1stlcaIly lnsLgn1-flcant resul-ts

are sho?¡n between retall prlces, ar:d between the farm to

r¡hol-esaLe prLce speadu ttr rel-at lon to stocks of the other

poultry meat subclasses.

When conslderlng the eff ects of lnventory 1evels L¡r

d.ete¡'rnlnlng net lmports of the poultry meat categorlesu

statlstlcall-y sl$llflcant results are obtalned for all

subcl-asses except hen turkeys" The expected relatLor:shlp Ls

negatlve and occurs for all- poultry meat categorl"es except

broller turkeys where an Lncrease Ln net Lmports ls
assoclated wlth an lncrease ln lnventory 1evels" ThLs type

of behavlour on the part of lmporters ls lrratLonal from an

economlc vlewpolnt but should be consldered ln lLght of the

lnadequacles ln data wlth respect to lnports ard. exports of

the partlcular poultry meat subclass belng analysed. The

effects of lnventory leve1s ln determlnlng wholesale axd

farm prlces of the poultry meats have also been evaluated.

hllth respect to the formatlon of wholesale prlceso the

effects of lnventory levels of the poultry rneat subclasses

are fowrd to be statlstlcally slgnl-f lca¡lt for al-l categorles

except broller chlcken s" A negatl-ve relatlon 'hras

antlclpatedu but ln the case of ton turkeys the results show

that lncreases ln wholesale prlces are âssocLated ¡slth
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lncreases 1¡ stocks" At the farm levelu storage stocks of

the poultry neats are shown to have statlstlcally sle¡1flcant
negatlve relationshlpsu as anticlpated, for all categor1es

except heavy chlckens"

To satlsfy the second obJectlve the relatlonshlps
between prlces of the poullry meat subclasses at each market

level he.ve been assessed on the besls of the structure of
the narketlng marglns. These results âre summarlzed ln

îable f,IV"

TABLE XLTV

INDTCES OF BESPONSIVENESS SHOIJIX]G THE EFFFJCTS
ON THE PBICE SPREADS ASSOC]ATED IJTTH

t //rg" cIrAIvcES rN RETATL PRTcES

Prlce Broller Heavy Broller Hen îom
Spreads Chlcken Chlcken Turkey Turkey Turkey

-Í tp -P )* 
" ¡g_ O.2g 0,15 O.?7 1"0 0"66-ilr--

ør
((p -P )a r_! 0,61 0.62 o.?5 o.5g o.LgTT--òr

rn Table xl,rv the cha¡fqes ln prlce sp::ead.s assoclated
wlth a 1 //*. chan:ge ln retatl pr,lces are presented.. The

reta-ll to farm prlce spread, conventlonarly called. the

marketlng n:a.rgln, shows a larger response to retall prlce
changes for the llghter three poultry meat categorles
relatrve to the ma¡mltude of the response ln the ¡.etall to
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wltolesale prlce spreads. fn the cases of hen and tom

turkeysu lt ls lnterpolated that the wholesale to farnr

portlon of the narketlng margln responds negatlvely to
changes ln retall prlcesg that 1s, as retall prlces lncrease,

the spread 1n farm to ruholesale prlces decreases" Thls

evldence suggests that prlces at the wholesale level for hens

and toms remaln relatlvely constant rrrhlle retall and farm

prlces move to¿çether.

the flnal obJectlve of the thesls was to apply the
model of the canadlan poultry lndustry, alreacì.y developed and"

enplr'lcally a¡alysed, to the task of makS.ng short-term
monthly prlce predlctlons. These predlctlons are dlscussedo

and presented Ln gra.phlcal form, ln the precedtng sectlon"
the obJectlve of rìeveloplng an acceptable predlctlon nod.er 1s

not consLdered þo have been satlsfled,



CHAPTER V

LIMITATTONSe CONCLUSTONS AltD rMpLrCATrONS

LIMIl'ATTONS

Data

It ls not posslble to measure the extent to whlch

XnadequacS.es In the data set that was analysed contrlbuted to
potentlal detrlmental effects 1n the resurts of thls st,udy"

Howeveru the extent to whlch data are less than i-deal ln
several facets of the canadlan poultry meat Lndustry carr be

presented" Baslcally, the statlstlcal problems encountered.

ln emplrl.cal analysLs of the lndustry are unllkery to be

resolved wlthout lnprovlng the data set.
ïdeallyo an exemlnatlon of the poultry meat lndusÈry

shourd be carrled on at provlnclal levels, e¡d aggregated to
explaln the natlonal sltuatl-on. To do thlsu provlnclal data
must be obtalned that relate to each of the lndlvldual
poultry meat subcrasses at each market level . Ad.d.lt1onel

conelderatlon courd be glven to dlfferentlatlon wlthln a

speclfled poultry meat subclass accordlng to grade

characterlstlcs. For a¡e.lyses of dema¡d. forces ln a slng1e
provlnce the mlnlmum data requlrement must tnclude prlces at
each market level, and slau6rhter estt¡nates that pertaln to
each pourtry meat subclass. There ls also a need for

A.

1,

?05
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assesslng the volume of poultry meat products movlng through

lnventory, and between lmport and erport markets. As the

deslre for sophlstlcatlon ln economlc ar¡alyses growse

addltlonal statLstlcal parameters must be added to the

provlnclal data set such as transportatl-on rates, contractual

obllgatlons of producers¡ costs of productl-on Lnclucllng f eed u

the extent to whlch prlces ln the provlnces are arlmlnlstered

by marketlng agerrcles end others, These parameters should

all be avallable for weekly, monthly, quarterly, â$d annual

perlods of tlneo 
.

Havlng outlLned what may be consld.er'ed to be ldeal
regardX.ng statlstlcal needs to deplct the CaradLan poultr¡'

meat lndustryu lt ls now possrble to lllustrate the exbent to

v¡hlch current data accumulatl.ons may be less than ldea1"

ConslderLng prlces lnLtl,allyu the average retal_l prLces for
the lnd.lvldua]- poultry meat subclasses ln each provlnce ar.e

not publlshed. Only two retall prlce serLese represehtlng

natlonal averagie retall prtcee for brol]-er chlckens a¡rd hen

turkeys, were obtalnable. At the whol-esale level- d.ata ?rere

not publlshed prlor to 19Ø¡ æd pr3.ce serles for the
Lndlvldue.l poultry meats were not avalLable contLnuously on a
provLnclal basls thereafter. rt was consequently necessary

ln the anarys3-s to proxy the natlonal aversge whoresale

prloes of the poultry meat subclass uslng ùhe prlces
establlshed ln Londono ontarlo for the reportlng d.ate nearest
to the end of the deslred month, At the farm leveL
contlnuous publlcatlon of provlnclal producer prLces for all
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categ:orl.es of poultry meat has beenr carrled on for several

years v¡X-th only mlnor changes ln provlnclal reportl-ng centers

and the weLght deslgnatlons of the poultry meat categorles.

Natlonal average fann prlces are not publlshed; however,

fhese prlces can be derlved uslng the provlncj.al- data,

fn conslderl-ng data to deplct the quâ:ttltles of
poultry meats reachLng the dlfferent market 1eveIs, the fX.rst

necessary varLable represents farm product1on, In thls study

farm productlon excludLng on-fa¡m consumptlon was assumed

equal to the numbers of pounds of the poultry rneat categorles

slaughtered ln reglstered statlons. rt was also assumed that
the percentage of total productLon sraughtered ln reglstered,

statlons remalned unchangled throughout the study perlod"

rhls data sertes has been publtshed on an evj.scerated welght

basls for lndlvLdual provlnces and poultry meat subclasses

sl-nce 1967, wlth some changes to the weLght d.eslgnsttons of
the drfferent cate¿çorles" Prlor to r96t these quantlùtes
vüere publlshed on a dressed welght basls" The quantLtles of
the pouLtry neat subclasses reachlng the wholesale market

lever are assu¡led to equal farm suppl-y mlnus net lrnports and.

mlnus net lnventory change for the perlod_ ln questlon. The

qua¡ltltles of frozen poultry meats j.n storage are ad.equately

docurnmted at provlnclal 1evels for each of the poultr.y neat
subclasses" The movements of noultry meats between provlnces
are not publlshedu hor.revero nor are lmports or exports of the
poultry rneat subclasses publLshed elther provlnclally or
natJ.onally' rn thLs studyo net lmports of the j.ndlvj-dual
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pouLtry meats at the natlonal level were proxled usLng total
net lrnports of elther chlcken or turkey meatc âs d.lctated by

the analysls" though of lesser slgnlflcanceu the costs of

trar¡ sportLng poultry meats between provlnclal or

lnternatlonal market sltes are also noù publlshed Ln usable

forms 
"

2" Autocoruelatlon

Accordlng to Johnston (t5zL96jzI??)o serlal
lndepemdence of the dlsturbance term ls a cruclal assumptlon

of the 1lnear regresslon model . thls 1-mpIles that successlve

reslduals are drawn lndependently of prevl.ous values"

Johnston (15et96327?9) afscusses three consequences of
autocorrelated d l sturba¡ ces 3

1" The estlmates of coefflclents are unblased but
the sampltng varlances of these estlmabes may be unduly large;

2, ïf tvre usual least-squares formulas for the
sampllng varlances of the regresslon coefflclents are applledu
s serLous underestlmate of these varla:rces wtll be obtal-ned,

Hence the fornuras for Lhe student-t and. F tests are no

lon,eer val ld;

3. rnefflclent predrctlonse 1o€. predlctlons wrth
needlessly large sampllng varlar:rces, are obtalned"
John ston (L5tlgØtt?? ) su8gests that autocorrelatlon nay

result from an lncorrect spectflcatlon of the form of the
relatlon shlp between varlables. As wetl, autocorrelablon
may be due to omltted varlables. l¡Jhen esttmatlng structural
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parameters the effects of autocorrelatlon remaln undeslrable

but may be toleraLed, slnce estlmates of structural
parameters remaln unblased lf autocorrelatlon 1s the only

statlstlcal problem present 
"

An attempt to reduce levels of autocorrelatlon ln the

estLmatlng equatlons has been completed. Lagged values of

the dependent varlabLe were lnclud.ed as lndependent varLables

In several relatlons and then revlsed emplrlcal estlmates

were derlved, Thls tech¡lque was of narglnal value Ln

ellmlnatln¡r autocorrelatlon from the relatlons ln whlch lt
was attenpted"

3 " Pre.dlctabl-11ty

A thl-rd llmltatlon of the analysls ls the fal.lure to

satlsfy the obJectLve of provldln6r a model capable of naklng

accurate predlctlons for the months of I97t" In thls regard,

the effects of autocorrelatlon l-n the mod.els are j-lkely to
lmpede thelr predlctlve ablLlttes. The degree of varlatlon
ln the dependent prlce varlables explalned by varlatlon ln
the tndependent varlables (n2) was low ln some casese ranglng

from 0"71 to 0"95. To ell-nlnate these shortcomlngs would

requlre further amalysls" Addltlonal-ly lt has been suggested

that condltlons artsrng from provlnclal restrlcttons to the
movement of poultry products were ln operatlon ln the

canadla¡ poultry meat earkets durlng 19?L" such cond.lbions

had not beer¡ 1n effect durlng the perlocì. analysed. and hence

could not be Lncorporated lnto the model.
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4. Iilarketlng Board Ef4ects

l,lhl-le speclfylng the problem sltuatlon for analysls

Ln thls study lt was noted that admlnlstered prlclng

pol1-c1es were beconlng Lncreaslngly prevalent 1.n the poultry

lnd.ustry through the decade of the sLrtles" ït was not

dlrectly posslble ln emplrl-caI a¡alysl-s to measure the extent

of admlnlstered prlolng poIlcles ln operatlon ln the poultry

lndustry from 1,963-79?0. An lndLrect assessment of these

effects may be possLble hovqever. It ls understood, that

marketlng boards seek to sfabl-ll2e prlce varlatLon ln
attempts to tncrease the stabll1ty of producer lncomes, Had

tLrls beem the case for the study perlodo then the true
conoeptual modelo ln abbrevlated form, should have lncluded

a varlable to account for the effects of market regulatlon

such as:
Ð * o(Q, !:B)¡ E r \q, l'¿lJl

where P denotes prlce, Q denotes quantlty demanded, and Ìttts

d.enotes the lmpact of narket regulatlon or prlce

stablllzatlon exLstlng ln the poultry market. The estLmabes

presemted ln the prevlous sectlon e¡ere derlved frorn models

ln whlch no attempt was made to estlnate the marketlng board

effectso vlz,:
p=f(e)

where varlables are deflned as above, rf the former relatlon
(1<i est the true relatlonshlp) coutd- be emplrlcally testedo

the resultlng coeff lclent on the quantl_ty vartable, say br,
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ÌùouLd be less than the estlmated coefflolent, referred to as

b^s slnce r (slmple correlatlon coeffLclent) exceeds zeToø. erlt{B
In applylng the formula for elastlcLty the ratlo of means

renalns unchangeds but the larger ma83lltud.e of the slope

coefflclent obtalned ln the relatlons that dld not remove the

effects of prlce stabLll-zatLon pollcles would tend- to lnflate

the elastLcLty ooefflclentsu td es9:

slnce b < b arid elastLclty - b x Þ/Q-,
t2

then b xT/6 1b
L

x T/6"

Therefore Lt 1s ar¿tted that the unexpectedly large elastlclty

coefflclents obtalned |n thls study are lLkely the result of

atì estlmatlon problem (ldentlflcatton) ln whLch an J.mportant

lnfluence (the stablllz1ne; effect of marketlng boards on

prlces) was not adequately lncorporated' Thls ls an lmportant

estLmatlon problem whlch w111 affect auy sl-mllar enalysls of

regulated products" Overcomlng' the problem to obtal"n the
tftrue* structural parameters was not achleved ln thls study

a¡d lt ls dlfftcult to e.nvlsage a feasl-ble approach for'thl-s
type of ar¡alysls" Unfortunately the Ilterature was of no

asslstance ln resol.vln6l the problem; l.ndeedo there 1s 1lttle
lndlcatlon that the problem has even been ldentlfled ln

earller studles,

5" Elqstlclty

In derlvlng own-prLce elastLcltles lt l"s necessary

to compute the reclprocaÌ of the prlce flexlblllt¡'
coefflcLents. Under speclftc assumptlons, prlce elastlctty
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and prlce flexlblllty coefflclents can be shounr to bear a

reclprocal relatlonshlp. In practlse hol¡evere thl-s

relatlonshl-p 1s expected to be aff ected by specLf l-catLon of

the theoretl-cal modeL¡ Potentlal omlsslons of \rari-ablese or

slmulta¡elty wlthln the structural equatlons and the resr¡ltant

ld.entlf Lcatlon problem, Neverthel ess these computsf lotr s

elere undertaken and the results are presented ln T'able XLV

for the retallu wholesale and farm prlce relatlotrs of each

ce.teg;ory of poultry meat o

TABLE KtV

AVEHAGE I{ONTI]LY ELASTICITY COBFFICIENTS
DERIYED FOR BACH I,IARKÐT LEVEL

Retal1 WhoIe sal e l'arrt

Broller chlcken
Heavy chlcken
Broller turkey
Hen turkey
Tom turkey

-t+ "t861 -1 .8048

-B,0032

9,4625

3,7145
-29 "8507
-2r "231,4
-26 "Ðog
-2L "3847

From the results of studles presented ln the

llterature revlew and those obtalned ln thls a¡alysLsu

several noteworbhy comparlsons can be drawn, These

comparlsons may serve ln partl"ally vl-ndlcatlng sone of the

percelved shortcomlngs of the analysls ln thls thesls by

sheddlng further ln sl6rhts lnto the poultry lndustry 
"

For the perLod 1948-1959, esLlmates obtalned by

Logan and Boles (Table IX) of quarterÌy prlce flexLbllltles
for broller chlckens at the retall- leve1 ln the Unlted States
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fell ln the range -0")O) to -0"365" In thls studyo retall

monthly prLce flex1blllty for broller chlckens (TabIe XVII)

vras estfunated. to be -O.Z)g. The derlved prtce elastlcLtles

were -2"545 to 4"069 ln the Unlted. States as compared to

-Lt"LE6 1I1 Canada" Conventlonally, lt 1s expected that

short-term estlmates of elastlclty coefflcXents exceed- thelr

longer term counterparts. At the farm leve] Ln the Unlted

States through bhe perlod 1953-196)u Farrls and Darl-ey

(îable X) estlmated. monthly prlce elastlcltles of broller

chlcken ln the range -O"96 to -L.36. In thls study farm

prLce elastlclty of broller chlckens slas conputed fron the

prlce fl-exlblllty coefflclent (Table XXXIV) to be -3.775.

Ad.dltlona] comparlsons can be mad.e between the

results of thls study and other studles regardlng turkey

meats, For the perlod t96t-L967 tlatthews derlved estlnates

of monthly farm leve1 prlce flexlbtLttles (TabLe XI) for

each category of turkeyu For broller, henu and tom turkey

categorles, monthly prlce flexlbll1t1es clurlng the January to

July perlod were estlmated to be -0.07e -0'O4e and. -0"14

respectlvely. Estlmates of monthly farm level prlce

flexlbll1ty coefflclents obtalned tn thls sbudy (Ta¡les

XÐffI, XXXVIIe XXXVIII) for the same respectlve turkey meat

categorles rtere -0.05e -0"04, and -0"05"

Even though comparLsons between results Ln thls

study and the results presented. ln the studles revlewed¡ mâY

reveal slmllarltLes ln the magnltudes of some elastlclty and

prlce flextblllty coefflclentso equally as mary
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dlsslmllarltles could- be presented. It was noted earller

that the results presented Ln the lLterature revlev¡

respectlng prl-ce elastlcLtles provl-ded lnconcl-uslve evldence

that the poultry meat categorles were elther elastLc or

Lnelastlc ln nature. the results derlved ln thls study have

potentlal deflclencles as Bfel1 " Inablllty to account for the

prlce stabllLzflng effects of marketlng boards may have blased'

estlmates of elastlclty coefflclents" Incorrect specl-flcatlon

of the form of mathematLcal relatlonshlps thought to prevall

ln the poultry meats tndustry may have contrlbuted to the

autocorrelatton problems. NeverLhelessu lt has been conflrned.

that an aralytlcal problem lmpedlng conpletely accurate

estlmatlons of structuraL parâmeters exlsts |n the poultry

lndustry" In ge¡1eralo the results of thls thesls support the

contemtlon that demands for poultry meats are hlghly elastlc

ln the short-termo Further analyses of poultry meats should

be dtrected at reconctLtng the ldentLflcatlon and. estl-matl.on

probl ems c

6 " ComplementarltL

Throughout the presentatlon of results ln Chapter IVu

several lnstances of complememtarlty between the poultry meat

subclasses and beef were noted " Evldence of such a

relatlonshLp flrst appeared between hen turkey prlces and

beef prlces at the retall 1evel, In evaluatlng bhe

lnventorv relatlonshlpso Lnstar:ces were noted whereln

lncreases Ln lnventorles of the poultry meats were assoclated
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çtlth Lncreases ln retall beef and,/or pork prlces (Tables

XXIV-XXVIII). At the wholesale level the effects of beef

prl-ces ln the wholesaLe prlce relatlons were revealed to

denote compl-ementarlty for hen and tom turkey meats. As

well, In slgrl1f Lcant but negatLve relatton shLps r¡rere obtalned.

lcetween beef prlces and wholesale prlces of broll-er and

roastlng chlckens. A statlstlcally slgrtlflcant complemehtary

relatlonshlp was found between wholesale prlces of tom

turkeys and broller chLckens. Flnallyu st the farm prtce

levelo statlstlcally slgrllftcant complemenEary prtce

relattonshl-ps Ìì¡ere found to exLst between heavy chl-ckens and

hen turkeys, and between tom turkeys and pork"

Unfortunatelyo the lack of consLstency Ln

relatlonshlps betwee-n the pourtry meats a¡:d beef was not
carrled to the farm prlce 1eveI. At one polnt Ln the several

stages of emplrlcar analysls, the posslblllty of excludlng

beef from conslderatlon as a substltute (or oonplementary)

commodlty to pourtry meat was serlously consLdered due to
llmlted statlstleal sle$lflcar¡ce and varylng d.egrees of
economlc credlbll1ty" subsecluentrye thls eff ect was not
estlmated at the farm 1evel. rn retrospectu the excluslon
of the beef prlce varrable at thls market leve1 ls a notable
shortcomlng of the analysls.

The evldence obtaj_ned ln thls analysLs to supporÈ

the hypothesls that poultry meats and beef are substLtute
(or complernentary) commodltles ls llnlted " Some Instai:ces
ulere found ln whlch beef (pork and some poultry meat
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subclasses) prlces behaved Ln a manner deplctlng

conplementarlty wlth poultry meats. The study by Ya¡rkowskl-

()Ott9?O) s revlewed ln the llteratureo tndlcated. that both

beef and pork meats at the retall level competed I'n a

conplementary fashlon wLth poultry meats but statlstl-cal

slgilflcance was not achleved for thls relatlonshlp"

Before concl-ud.lng that the results are evldence of

cornplementarlty between beef and poul-try meats, the

seasonalltles ln productlon and tradltlonal consumptlon

patterïs for the poul-try meat subclasses should be g3-ven

conslderatlon " Compleaentarlty descrlbes commod.ltles whose

prlces move ln the sene dlrectlon. It Is plauslbl,e thaf

prlces of poultry meats ai:ìd beef may move ln such a patterrr

durlng parts of the year whl1e stlll havlng a substltute

relatlonshlp, In effect thls ls further evldence of the

ldentlflcatlon problems alluded to earller" Consequently

the results showlng complementarlty between poui-try meat

subclasses taken lnd.lvlduallyr or between pouJ-try meats and

red meats must be consl.dered lnconclusLve"

A flnal llmltatlon of thls study ls wlth respect to

the cholce of monthly tl-ne perlods for takLng observaùLonsu

lhe chol-ces of trengths for the produetLon perlods of the

varlous poultry meat subclasses was largely at'bltrary e but

neverfheless related to the productlon cycles and naturatlon
perlods of the poultry categorles lnsofar as monthly data

woulcl permlt. Wlth larger blrds, such as hen and tom

turkeys, the productlon perlod m1g:ht be nor'e closely
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approÏ:lnated uslng annual data" Attempts at analyslng the

lndustry uslng annual date howevere were constralned by a

lack of htstorlcal <ìata coverlng a perlod of suff lclent

length to permlt statlstlcally vlable resul-ts to be obtalned"

Attempts at analyslng the poul-try tnd-ustry usln8 qualterly
1/data are currently uncLerwaY.-

I)
lJo CONCLUSIONS AND IIVIPLICAÎIONS

The dlscusslon of 1l¡nltat1ons Ln the prevLous sectlon

offered lnsLghÈs to the types of concluslons that thls stud"y

can support, Some baslc wealnresses have prevalled throughout

the a¡a1ysls axd. further analyses woul<l be requlred !n order'

to ellmJ-nate theseu In areas where data restrlctlons have

been a llnLtlng factor lt 1s concl-ud.ed that Statlstlcs

Ca¡adau Canada Department of Agrlculture and- the lnterested

segments of the poultry lndustry nust attempt to remove Lhe

weaknesses cLted, In partlcuÌar, daLa on retall- prlces of the

poultry neat subclasses should ì¡e exte.r¡ded. to lncl-ude all
categorles; and better account must be mad.e of

lnterpr'ovlnclal a::d lnternatlonal trade patteryr s.

In order to enhance decLslon-maklng and strategles

for narket regulatlon ln the poultry lnd.ustryu models such

as have beem developed tn thls thesls, should be reflneC to

7/- the study referred to Is one
analysls of the Ca¡adlan meats lndustry
Drs. W, J" CracLdock and R. I!i. A, Loyns
Iían ltoba "

componezit of a current
belng undertaken by

at the Unlverslty of
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remove autocorrelatlon probLems and to 1-mprove predlctlve

ab1lltlese con-"equently i.mprovlng the lnfornatlon base belng

used ln the l-nd.ustry. The inconcluslve results w1-th respect

to substltute or complementar¡' relatl-onshlps between poultry

and, red meats must also be reconclled and re-ar:alysed. In

thls regard further studles of the Canadla¡ rneats lnrlustry

are belng conducted at the UnlversLty of I'fanltoba by Dr. rd"

J" Craddock and Dr" R. M. A. Loyns" It ls concl-uded that

the markets for poultry meat w111 contlnue to be subJected

to varyLng pressures fron other conpetLng meats"

Fron the results of analysl-s ln thts thesl.su prlce

elastlclty coefflclents have been dertved. that appear

un expectedly large ln magtl ltude " Although sugprestlon s have

been mad,e to ratlonal-lze the urexpected slze Lt ls conclucled

that short-term demands for poultry meats ere hLghly elastlc.
Support for thls concluslon has also been obtalned from

other studles revlewed ln the Ilterature"
It was determlned from analysls of cross-sectlon Cata

that lnco¡ne elastlcltles for poultry meats are small ln
magrlltude; ln the case of turkeys no lncone effect was

observed. The smal1 xnagïrltude of lncome elastlclty
coefflclents for chlcken and turkey meats lmplles that r1slng
consuaer lncomes can.not be expected to lnduce a notlceable
amount of growth ln the consumptlon of poultry. Furthermore

1t can be noted frorr the data that per caplta consunptlon of
the poultry meat subclasses lncreased narkedly durlng the

perlod analysed' Thls lmplles that changes ln tastes and
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preferences of consumers are not constsnt Over tLne. Ðurlng

the perl-od analysed., prlces were fall-Lng ln both absolute end

real values" Conslderatlon of these condl"tlons ln force ln

the ¡rarket durlng the perlod. of analysls Lead. dlrectl-y to the

concluslon that demands wlll be elastlc ln naturee 1'€" that

the absoLute magtltud-e of the elastlcLty coefflcle.nts exceed

1u0" therefore Lt ls lmportant to note thatc âS a strategy

for market regglatlon, l¡ter-month transf ers of poul-try meat

products âre reverìue lncreaslng. In addltlono the executlon

of productlon control-s through quotas deserves careful

atbentlon "

After evaÌuatlng the effects orl the canadlan poultry

meat marketse arLsl-ng from condltlons Ln the Unlted States

poultry meat marketse 1t ls concluded that the current level

of tarlffs 1-s effectlve |n lnsulatl-ng the markets ln the two

countrles. At least, lt can be concluded that monthly prlce

movements tn each country are lndepemdent from eaah other"

In drawlng flnal conclu.slons from thls study Ùhere

are three areas to whlch further research shouLd be addressed.

One areau already consLdered 1n some detall by Lonpmulr

(1821,972) y ls w1t.h regards to regulatLon and control of farm

productlon and of lnventory. Much lnfornatlon has been

gatheredo arrd detalled In thls thesls, to document the

seasonal pattertrs of denand, and the varlatlons ln

e1astl-cltles assoclated v¡Lth months of the year and between

the poultry meat subcl-asses, These factors, whel placed ln

perspectlve, contaln useful lmpllcatlons to conslder ln
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outllnlng strategles for reg;ulated marketlng.

A second a,reae worthy of ad.dltl"onaL research but

currently lacklng tn regards to datau ls the stud.y of d.enand

el-astLcltles wlth respect to expendltures on the pouS.try meat

subolasses. Tf data about expend.ltures on the varLous meats

s¡ere used 1¡ place of consumptlon f3.gures, lnformatLon could.

be derlved showlng quallty effects. The qualLty effects, as

percelved by consumerse can then be useful- lnfor^natlon in

explalnlng lndlvldual preferences for the poultry meat

categorles. Ideally, the flve poultry meat categorles should

be expanded to take account of dlfferentLatlons ln cholce

arlslng from the gredlng process wLth resultl-ng effects to

the preferences of consumerso l{oweveru unt11 prlmary data

are collected whl.ch record characterlstlcs of sales by

qualltyg thl,s type of study cannot be conducted uslng an

econometrlc method,,

Flnally, the marketlng marglns for each poultry meat

category warra¡rt addltLonal study " It has been noted that
the degrees of admlnlstered prlclng whlch prevalls ln the

Canadlan poultry lndustry 1s lncreaslng" fn thls regardu

prlmary producers and flnal consumers are becomlng more and

more lnsulated from each other. The neans whereby flnal
dena¡ds are derl-ved through the narketlng char:nels to
producers are refrected ln marketlng charg€so consequently

the fornatlon a¡d behavLour' of the narketLng mar6rLns should

be undersbood lf the lndustry wlshes to be effectlve tn

admlnlsterlng prlcês.
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