30856
NATIONAL LIBRARY BIBLIOTHEQUE NATIONALE
OTTAWA OTTAWA
aanase
NAME OF Auruon:T—O‘“H .‘.‘%!‘.?.’).".’?f...H?.'.\...FS.?‘F.’.?.“
rmie oF mests. .. Stsb i lization, of. Unice, Quaniity
.o0d...Gress. Trcene Yo
i o .;..\;\95....?{9.5.}&9%?.?.: ................
| ONIVERSITY..... Menvscsity....o8.  Blkeckal
| DEGREE FOR WHICH THESIS WAS PRESENTED.... M. S&.:i........
YEAR THIS DEGREE GRANTED......)270& . ... i iiiiiiinnn.n. .

" Permission| is hereby granted to THE NATIONAL LIBRARY
OF CANADA to microfilm this thesis and to lend or sell gopies
_of the film. o
The author reserves other publication rights, and

neither the thesis nor extensive extracts.froi'it may be

printed or ofﬁerwise reproduced without th§ auéhbr's
~ written permission. _
.(siped).xs.s.—.—..m.ﬁw..\
PERMANENT ADDRESS.:. '
CoLzaat.zasPes.
etnbridae, Alta
Tk |34 )
paTED. . Dhmnqs. . Nl 191

NL-91 €10-68) ~



INFORMATION TO USERS

THIS DISSERTATION HAS BEEN
MICROFILMED EXACTLY AS RECEIVED

This copy was produced from a micro-
fiche copy of the original document.
The quality of the copy is heavily:
dependent upon the quality of the
original thesis submitted for
microfilming. Every effort has

been made to ensure the highest
quality of reproduction possible.

PLEASE NOTE: Some pages may have
indistinct print. Filmed as
received.

Canadian Theses Division
Cataloguing Branch
National Library of Canada
Ottawa, Canada K1A ON4

AVIS AUX USAGERS

LA THESE A ETE MICROFILMEE
TELLE QUE NOUS L'AVONS RECUE

Cette copie a été faite a partir
d'une microfiche du document

original. ‘La qualité de la copie

dépend grandement de la qualité
de 1a thase soumise pour le
microfilmage. Nous avons tout
fait pour assurer une qualité
supérieure de reproduction.

NOTA BENE: La qualité d'impression
de certaines pages peut laisser a
désirer. Microfilmee telle que
nous 1'avons regue.

Division des th&ses canadiennes

- Direction du catalogage

Bibliothdque nationale du Canada
Ottawa, Canada - K1A ON4



C

[\ ]

THE UNIVERSITY OF ALBERTA

STABILIZATION OF PRICE, QUANTITY AND GROSS INCOME

a o FOR HOG PRODUCERS

by
: JAN A. VAN EGTEREN

A YHESIS
SUBMITTED TO THE FACULTY OF GRADUATE STUDIES
I'N. PARTI&L,FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE

&

) o OF MASTER OF SCIENCE

™

DEPARTMENT OF RURAL ECONOMY

EDMONTON, ALBERTA

- ' FALL, 1976



UNIVERSITY OF ALBERTA

’
FACULTY OF GRADUATE STUDIES

\
The undersigned certify that thgy have read and

recommend to the Faculty of Graduate Studies for accept-
" ance a thesis entitled “Stabflization of Price, Quantity
and Gross Income for Hog Producers,'' submitted by Jan A.

van Egteren in partial fulfilment of the requirement for

T

Supervusor

the degree of Master of Science..

Date . . . . EFRML



/ ABSTRACT
Hog production in Alberta and indeeg, Canada, has recently fal-
len to very low levels, while hog pricef, after reach?ng record high levels,
are now again on the decline. Hog producers have traditionally marketed
excess grain in the form of hogs, but with the world-wide tight grain out-
look, feed input prices have become very volatile. In total, the hog pro-
ducer is faced with tremendous uncertainfy and production decisions are ex-

tremely difficult. R

Given these conditions, producers, meat packers, retailers, con-
sumers and governments are justifiably concerned with the problem of
stabiliziﬁg hog production. The existence of this study is further just-
ified by the fact that there has been little effort to quantitatively
studf the effects and effectiveness of hog stabilization programs in
Canada.

The primary objective of this study was to empirically det-
ermine the major source of hog producer4' income variability and to at-

tempt to ascertain the effects of some rccent.hog stabilizatfon prog
rams. Tﬁese objectives were pursued using identity variance apporti;;E\‘<7f
ment analysis and\by estimating a ﬁu'ber of hog price supply elasticities
and ”value-added”.elasticities for Canada, Alberta, Eastern Canada and
Western Canada. In addition some of the theoretical éspects of stabili-
zation were explorgd to provide a backdrop against which stabilization
programs could be examined.

The primary finding of thiy study was tha; the major cause of
hog producers' incomé variability OVZK\LDQ years has been price variabil-
ity, while the major cause of hog.producers' weekly inco@zivariability
has been quantity fluctuations. The implication pf this”finding is that

(

a stabilization policy which lasts over a number of years should

s ee
i
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concentrate on s;abilizing hog prices. In addition, it.is conceivable
thatia program which was able to reduce the variability of tﬁe flow of

hog supplic?.to the marget within a year would possibly.regucc market-

ing costs by allowing processors to schedule their killing more efficientl
and to reduce the need for storage.

This study also found that pricE My not be a major consid-
eration for Western Canadian and Alberta heg producers when making pro-
duction ‘decisions. It was found that the coefficients for hog prices
estimated by the least squares es:}mation procedure in Alberta and
Wesfern Canada were statistically not significantly different from zero.
The implication of this finding is that while.a price stabilization prog-
ram in Alberta and Western Canada-may directly stabilize gross income

it may not stabilize hog supplies, and therefore may not indirectly stab-

ilize gross income from hog production.
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CHAPTER 1
INTRODUCT tON

ThekProblem

One of.the major problems facing the hog producing Industry
in Canada 1Is that market'sdpp1y, prices and Input costs, anqkln parti-
cu;ar, feed costg. fluctuate, Figures 1.1 and 1.2 illustrate the magnti-
tude of hog prjcé flqctuatioﬁs for index 100 hogs in two rcpresehtative
markets in -Canada. In Toronte, prices droppedbto $39/cwt. in Juné of
1974, By the end of 1974, the price in Teronto had risen by 56 percent
over the June priﬁe to $59/cwt. Six months later, the price had only
. risen to $60/cwt., but it had fallen to $50/cwt. curing the interimn.

Fiqurel.3 illustrates that the magnitude nf the hoq supply
fhuctuations were subsfantial.‘ In 1975; however, hog production was
14 percent less.thah hog.pr&dqction in 1974, Presumably, this reduc-
;ion in'sﬁppfy‘broughtabout the»substantlally higher prices exparienced
between March 1975 and the end of 1975.
\ In addition to tﬁz uncertainty caused by fluctgat?ng hog
pricés;_prdduccrs are.faced with widely fluctuating input costs. ‘lﬁ

lS?h\bnd 1975, in Winnipeg, parley varied iniprice from $2,17 per

bushel to $3.24 per bushel.l

[

.lCanadlan Grain Commission, Grain Statistics Weekly,
(1974, 1975), various issues, ‘In Chapter |V the degree of price,
supply and income variation is measured using the coefficient of
variation,: the coefficient of variation corrected for trend and -
the instability index. : ’
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The General Manager of the Alberta Hog Producers' Marketing

Board has expressed the problem in this manner:
Recently, financial experts and farmers alike have been
viewing with growing alarm, the wild boom and bust cycle
in hog production. In August we had a 'boom' and in Feb-
ruary a '‘bust'. Hog producers are on the verge of mak-
ing a fortune in Auqust and in February were facing fin-
ancial ruin. What will it be six months down the road?
It is becoming extremely difficult - in fact almost im-
possible, to predict changes in the farm economic cycle.
It is obvious that a committed hog produ?er cannot func-
tion in the face of so much uncertainty.
Objectives -
The objectives of this study are the following:

To ascertain the degrees of variabillity in hog prices, quan-
tities produced and gross incdme in‘Canada; Alberta; Easfern
Canada, and Westefn Canada annually f?r the period 1950 to
f973 "and weekly fo;/the period 1973‘and 1974, |

2) To ascertdin whether the major source of variability in aggre-
gate income is price var}ability or supply var}abilitm,for the
- same regions.and time'beriods as inl. | |
3) To analyze varuousbrecent stabilization programs to ascertain
thelr effect on income.
| . ~:Hypotheses
N .Until véry reéént]y demand for-hdgs and pork in Canada,
could be fnlled by domestic supplies and supplles from the United

lStates. Thus,_changes ln "domestic supply should gllicnt only a

small change in prlce. Accordingly, the hypothesgs\whlch this

' ;] Ed Schultz,_"Ed:tor:al: Boom ‘and Bust or Stabll:zatlon”
Alberta Hog Journal, Vol. 3, No. 2. (Spring, 1974); p.

L




A
study tests aret |

1) That fluctuatlons in dross Income from hog productjon have
been caused, for_the'most part, by suppiy variability,

2) That hog stabilization programs have basically been price
support programs and have not been truly stabilizing.

3) That hog stébilization programs have generally been ineffec-
tive because they have concentrated on stabilizing price whereas supply

variability has been the major cause of gross income variability.

_ Scope and Methodology
This study is based upon analysis of weekly, quarterly and
~annual sgcondary data col{ected primarily for hogs, and analysis of
weekly and annual secondary data for barley, wheat, cattfe and célvgs.-
The annual- and weékly data variability analyses for barley, wheat, céttle
- and calves were under taken t§ énaple comparisons with the variébility

analysis for hogs.

,' The annual and weekly data were analyzed to obtain a measure of

" the degree of variability of price, supply and gross income, The annual
data coveréd twenfy-four-years;b1950.~to 1973, while the wgekly.data‘covered
1973 and. 1974, Utilizing the annual-énd‘weekly-data facilitated a comparisoﬁ~

of the long-run and short-run variability.

The méthod of»meaSuring.tbé‘variébility.of price, supply

l PQice_stabllization programs may indirectly stabilize
income as stabilizing price wi'll stabilize supply. variability and
: thé'programsjeffectiVeness will be dependent;on-the-price.elasticity
of supply. This topic is discussed in Chapter V. ' '

T



. weight of gain feed cost. The calculation of the va

!

(quantity) and grbss'income was to use the‘coefficiént of variation
corrected for trend, the, coefficient of variation and an instability.
indgxl The degrée of variaB}lity'was measured in.pércgntage;'énd
therefore, compar(gﬁns of variability among variables of différe;t
lunits were possible.

From the quarterly data, hog supply functions were estima-
ted for Canada, Alberfa, Eastern QSnada and Western Canada. These
supply'functioﬁs were used to estimate a series of price and “value;
added'' supply elasticities.] The elasticities were helpful in eval-

uéting the effect of three recent stabilization and pricé support

_programs.
i
1
1 The supply functions were estimated using the ordinary

least\;quares technique following a Koyck transformation ?f the pro-
posed function. The Koyck tra;sformagion was necessary in view‘of
the fifteen to eighteen month lag which usually applies between the
time a production decision is made and the time when this decision
manifests itself in the market. o : '
Orgaﬁization of the Study

This -study is organizéd as follows: Chapter I wil) pro-

vidé:a_description of three Canadian stab+1ization>and price support

v programs. Chapter 111 will review some of the thedretical and ap-

plied literature pertaining to various aspects ofiggricultural sta-

‘ .l For this study, "value-addéd" is taken as thé‘variable,
.applied by the Federal hog. stabilization program diﬁwis defined as’

the per hundredweight Index 100 hog price minus thé»,g‘hundred-
sle is de-

- tailed in Chapter V. , . qywh



.

bilization. Chapter IV measures the degree of variapility of prices,
supply and gross income for hogs, cattle and calves, wheat and bar-
ley annually fromvl950 to 1973Vand weekly from 1973 to 1974. Chapter
IV also provides estimates of the relative contributions of price and
supply variability to gross jncome variability. It was found, for ex-
ample, that over the twenty-five years, price variabilityicontributed
75 percent of the variability in gross income of hog producers in Can-
eda. In contrast, the week]y analysis showed that supply variability
contfibuted 56 percent of the variability in hog producers' gross
income in Canada.

Chapter V presents estimates of the regional hog supply
functions'for Canada, Alberta, Eastern Canada and Western Canada’.
It was found, for exampie, that price was'genefally not a '‘good"
explanatory variable. This lent support to thevhypothesis that
price stabilization programs have little effect on stabilizing sup-
ply and thus, gross income. Chapter V also presents estimates of
price end "'value-added' supply elasticities. It was found that a
percentage change in price times the eercentage‘change in supply,
estimated using the price elasticity of supply, which is equal to
the percentage change in gross.income was generally small fo? all
regibns inlCanade. | |

Chapter Vi cqntains”the sUmmary and recommendations.
.Based on the analysns in the chapters precedlng Chapter Vi, the re-

-commendatlons dealt with ways to lmprove stablllzatnon programs

%

and other areas of research. It was recommended that hog stablln-
-.zetiOn programé be longer than one year in duration since price

.



seems to be the major contributor to gross income variability over a
period of years. In addition, it was recommended that hog stabiliz-
ation programs take-into account changes in the major input costs such
as feed. It was felt that feed costs could vary sufficiently in a
three-month period to warrant an adjustment jn the stabilization pro-
gram. That is, a stabilization program should review input costs every

quarter, and should adjust the base and ceiling price accordingly.
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CHAPTER 11
STABILIZATION AND CANADIAN HOG PROGRAMS

Introduction

Many discussions of stabilization have peen couched in
a number of somewhat ill-defined terms and phrases. Exactly what
the term stabilization means may differ among a group of individ-
uals.and thus their criteria for evaluation of a policy program
designed as a fstabilization'' measure may differ as well. For.ex-
ample, a consumer may evaluate a stabilization program by looking
at the gffect of the policy on the increase in retail prices for
tﬁe partf;ular commodity in question. A packing plant official, on
the other hand, may evaluate a stabilization‘program oﬁ the basis
of its effect on availability of supplies. Thirdly, a producer may
evaluate a stabilization program on the basis of whethér or not the
program has raiséd his disposable income.
| As a result “it was necessary to provide a suff|C|ently ex-
act deflnltlon of stab|1|zat|on im order to facilitate the fgﬁlow-
.ing analysis of the subJect in relation to hog producers Therefore,'
for thts study stabilization was def:ned as .the reduction
of the amplitude of variation of a partacular variable or variables.
The variables of“primary concern in this study were hog producers
income and hog'ﬁrice. . _ s

Obviously; hog prpducers!.income variability was caused,
in part, by hog price variabilgtf} There_weré-éiSo a number of
other variables which might have caused ncome QQriability énd_therg

could have been ‘a number of different programs to stabilize hog prodﬁcers'

10



1
incomes. Both of these areas, sources of income instability and
stabilization programs, are outlined in the following portions of
this chapter.

Sources of lIncome Instability

Gross income instability for hog producers may be thought
of as being caused by either hog price variability,hog supply variabil-
ity, or both.‘ If price and quantity vary in the same direction at
the same time over a time series, then the variability in gross
income will be some multiple of the variability of price and supply.

If one of the variables is constant, then gross income variability
should be approximately equal to the variability of the other vari-
able. If the price and quantity variables vary in the opbosite direc-
tions at the samé time and ‘to the same extent, then gross income
should be approximately constant.

If net income is the variable to be stabilized, thgn more
variables than price and quantity mist be taken into éons{éeration.
Input costs, such as that for feedgrains,must be considered an influence.
in addition,'the variability of institutional factors such as income
taxes: must be considered, as well as the variability im marketing
c&sts. This stddy concentrated on price, quantity and feedAcést vari-
ébility in relation to gross income-and net income variability.

For each of~the variables contributing to producef incomé_

variabilfty,there are a number of contributing factors.” In general,

HOg'supplY variability, 'in turn, can be caused by either
numbers of hogs produced variability or the weight of hods produced-
variability or both. This study concerned itself solely with num-
ber of hogs produced variability. ‘ ' . C



price, quantity and input cost variability are made up of four

factors. These are:

1) seasonal variance,

2) cyclical variance,

3) a trend, and

4)  random irregularities.
These are essentially the components éffany time series variability
and al} are smuwewhat interrelated among the specific variables.

A trend is not usually considered as a source of vari—_

ability. 'Rather, it is a measure of the directional movement in
a series over a long period of ti‘me.”2 A trend is either increas~
ing, decreasing or constant over a period of time. Thus price can
be said to have an upward trend if the number of observationg above
horizont%l.norm is greater than the number of observations below

the horizontal norm. The opposite is true for a decreasing or down-

‘ward trend.
Some variability in income may be caused by what is called
""the hog cyclé”. This relates to the periodic rise and subsequent

decline -in the number of hogs slaughtered. This cycle usually foi-

lows a fairly regular pattern.

: ' for other discussions. of variability in the hog in-

dustry in Canada, see: T. M. Petrie, Seasonal, Cyclical and Trend
 Variations in_the Hog Industry Summary, Economics Branch Publication

No. 74/20 (Ottawa :Agriculture Canada, November 1974); T. M. Petrie

and A. G. Wilson, Discussion paper ofl Seasonal, Cyclical and Trend Vari-
,atiéns in Hog Prices and Numbers &laughtered, Economics Branch Pub-
lication No. 74/13 (Ottawa : Agriculture Canada, July 1974); and also

D. A. West and H. W. Smith, "lInstability in the Hog-Pork Industry*,
Canadian Farm Economics, Vol.8, No.2 (April 1973). '

?etrie, Op. it.,p. 1.

puaeml



A number of explanations of the hog cycle have been post-
ulated. Howevé&®, commodity cycles usually are due to the lag involved
between making a production decision, based on an expected profitabil-
ity cr}teria. and the market manifestation of this production decision' .

There are very defin{te seasonal variations in prices.and
quantities of many commodities and these may be based on regular seasonal
supply movements, demand movements or the relative movement<‘nf both
supply and demand. For example, there may be an annua] rise in hog
prices in certain months of the year due to decreased5:upply, coupled
with constant demand being.associated with those months.

Finally, irregular or sboradic variations may.arise due to
shifting exogenous factors. A good example of this occurred
in 1974-75 when Canada and.the United States closed their respective
borders to the flow of beef,bpork, eggs and other commodities. For
the pork sector this inc}dent may have bgen’Fhe cause of some vari-
ability in price, supply or income. o ¢

.'ﬁethods for the Reduction of Instability

There are two broad alternatives which can beﬂutilized to
redu;e the amount of variabilfty in pricés,_supp1ies, input césts
and income.. Generally, thesevalternétives'éan be ;atégorized as:

1) markét }nteryeption,_énd‘ |

’ 2) non-market intervention.

Market Intervention
" Market ihterx;ﬁtfbhfFefers to the actuval manipulation of the
market or market variables in order to reduce the amplitude of fluct—'

‘sations of these market variables.” Intervention into the market may
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~
ke the form of a government or government agency raducing supplles
in order to reduce the downward fluctuations in the price of that com-
modﬁty. In other words, market intervention measures adjust price, sup-

ply or demand.
L]
Some possible programs which can be market intervention al-

1
ternatives are:

)} buffer fund programs,
2) buffer stock programs,

) deficiency payment programs which might be
applied usjng: .

i. a simple price guarantee,
ii. an Tndexed price guarantee, and
.iii. @& margin guarantee.

L

Non-Market Intervention ‘ . .

Non-market intervention refers to all programs which do not
Specnflcally manipulate guantity supp1|ed quantlty demanded, or price,
although they may indirectly affect theseavaciables in the Iong run
Examples of non-market intervention programs are:

1) income tax averaging, .
RA) interest free loans, ,
3) progressive income tax, and
4) incentive grants for quality.

In this study, the main focus is on market interventionist programs.

Examples of Possible Canadian Market [nter&ention Programs

Buffer Fund Program-
This type of program involves the wifhho]ding of produter
revenue when prices, and consequently revenue, are hngh and releas-

'ljng these funds when prices are low, Essentlalty, a buffer fund pro—

~gram is a forced savings program.

-

There has never been a pure buffer.fUnd brogram;in,Cahada;
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This is apparently due to the fact that oovernments have invariably
felt obliged to contribute to the fund and an inoomevsupport"program,
rarherdthan a pure buffer fund program, results.
. , o

At the present time the Maritimes have a "buffer fund" type of
‘program in operation although the provincial governments do contribute
to.the.fund under certain prescribed conditions. The following is a
Brief'description‘of'the Prince‘Edward Island stabilizetjon scheme

which is part of the Maritimes scheme.

P.E.1. Hog Stabrllzatlon Program

7

On-July 7, 1975, the P.E.Il. Government entered into an

-agreement with Ehe Prince Edward‘lsland Hog Commodity Marketing Board

'thhurespect to the operation of the hog srabilization program. The
S . .

agreement requires that the Marketing -Board éstablish the producers'

'.responsibi]itieg and eommitments7to tnemnrogram and that these commitr,

ments, such as prodhoer“contrinutionsvto the fund, be'eraTUated and -

. . n

amended duarﬁerly . The Board also has authority over producer elngx-

bll:ty, producer equity ahd other relevant matters regardcng producers
If the fund into which producers contribute is below $250,000

and the hog market Lrice is. below SSS/cwt.,the provuncnal government is

requ:red to make contrnbutlons in the form of grants of up to one- half

of the dhfference between.the,stabvlnzatlon base price ($55/cwt.) and

. the weekly market price as established by the Board. |f market price
P o

is less than $55/cwt.,but. the fund i$ greater than $250,000, then the
fund alone makes ®he payments.
Producer contributions to the fund are 53¢ per animal for
- v v : ST : :

every*dolfar.the mgrket price exceeds $60/cwt. up to a maximum of $3 .

"
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.pat pig. Over $65/cwt. there is no increase in payment. From tnformation ob-
tained from the P.E.l. government,it was foundvthat if the fund Is not ‘greater
than $500,000, then producer payments are as illustrated below. -

Table 2.k

PRODUCER PAYMENTS INTO THE BUFFER FUND IF THE FUND
BALANCE 1S LESS THAN FIVE HUNDRED THOUSAND DOLLARS

Market Price Producer Payment
$60.00 - $60.99/cwt. $0. 50
$61.00 - $61.99/cwt. '$1.00
$62.00 - $62.99/cwt. $1.50
© $63.00 - $63.99/cwt. $2.00
$64.00 - 64.99/cwt. - $2.50
$65.00 - and over - $3.00
— .

.Ifithe:fund .g greater than $500 000 producer c0ntr|but|ons
-are‘reduced By:haif.- 1f market prcces are between $55.00 and $59 99/cwt
’,there is no payment or producer contrlbutlon . .
: Thts base flgure,.as mentaoned preVI0us1y; is adJusted quar- -

terly and is done so accordnng to the movement of the follownng :ndlces

. 1) feed ~(10)
2) weaner pigs . (20)

3) labor (%)

" 4)  interest (3)

5) building repairs ( 3)
i The percentage weightings of ‘the inpdtradjustment procedure éreigiven =
in the Bra;kets. | | | |

 This type of stabilization progran is a buffer:fpnd-brogremi_f

in that it attempts to "lop-off'' some of the highs and lowe*bprrices’.

B



while maintaining the price trend above the costs of production.

Buffer Stock Program

A buffer stock program involves.the withdrawal of part of
the market supply when prices are low and the . reintroduction of a
certain quantity of the commodity in questlon to the market supply
when market supplles are low. A’ related support rather than
stabilization,program which iS‘Tntended to maintain minimum but not
maximum price levels,.is an of fer-to-purchase programr Here a gov-
ernment agency enters the market to purchase supplles of a commodity
“to maintain the market price at a_certaln prescribed level. . A true
huffer stock program would‘be an‘extension of an'offer-torpurchase
‘program in that a maxxmum level prlce |s specnfled as well as a mlnl-
mum price Ié:el. At the max:mum price level the agency would release
hallvor part of thepsupplies‘purchased.earlier and 50’ma|nta|n.the{
"cefl?hg’price level. | . )

Agrlcultural Stablllzatnon Board

There has never been a true bufrer stock program |n Canada.v”
The Agricultural Stablllzatton Board has the power to operate an offer-
.to-purchase prdgram.. The Bdard'may operate ‘the progran'for’hogs as.
.well as for other commodities. ? - S ' o

The Agrlcultural Stabllnzatlon Board created under the

' Agricultural Stablllzatlon Act of 1958 was glven |ncrea5ed supportlve

capabllltlesfln 1975 through amendmentskto the Stabulizatlon Act. The
fA Act now provides the Board with the power to monltor the pruces of
various commodltnes, lncludlng hogs, and when the weighted market prnce

falls below 90 percent of the five year movnng average of prlces, it
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may recommend to Cablnet a plan to ”stahilize” the prices received by"
.producers. In additlon, the support level price is now indexed to take
‘into account the\changes occurring in farm input costs’

I f the weighted average market price does fall below the sup-
port level price, the Board may recommend a purchase program to main-
tain prices at the support level; The proposal for the plan must pro-
vlde the approximate amounts to be purchased.to maintain prices.ﬂas.
well as the cost of the program which includes such thlngs as storage
costs, purchase:costs,‘and processxng costs. The plan is admlnlstered
bby\the Board but the actual Operatlon of the Agricultural-Stabnluzatlon
_Board purchaee programs are often awarded_by avtendered'contract‘to a
private fier |

i A recent purchase'program operated by the Board was the Beef
Loaf Purchase program of 1975 ThlE'program allowed for the purchase
of domestlc beef cows to support the market price. The cow beef was 0
B bought and ‘processed by a prlvate firm and the beef Joaf was sold by o

: the Stablllzatlon Board to the Canadlan Internattonal Development Agency

for disposal as foreugn aid. ThIS program s |llustrat|ve of the fact oo

that supplles that are b0ught on the domestlc market to maintaln a’
minimum prlce level are never returned to the market when prlces have‘
rlsen. Thus, the purchase programs operatod by the Board have typlc-b
ally.hecome price support-programs;rather'than atabullzatlon:programs-:'
in.the true'sense of~the WOrd: | | - |

<Def|C|encngayment Program

Deflclency payment programs, and for that matter prsce sup-'

. \

~port programs, are not true. stabulnzat;on programs lnke the buffer stock 1
and Puffer fund programs. Rather, a deflctency payment program |s a I
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~support program due to the fact that only downward fluctuations-of prices
- are reducedéi The features. that make_ deficiency payment or prlce support
programsaattractive to policymakers are their relative ease ot |mple-
mentation and their politlcal acceptability.

Recently, the typlcal deficiency payment program operated by
.the Agricultural Stabilization Board was modlfled in an attempt to re-
'duce the downward fluctuatuons |n producer proflts This was done by
| taklng xnto account not only hog prlce fluctuatnons.but also |nput cost
fluctuations. The Federal Government s hog stab|l|zatlon plan, whuch -
ran'from April-l 197h to . March 3l 1975, was the flrst attempt at

"stabiliiing the marg|n<between,hog prlces and hog ‘feed costs

Hog Margnn Stablllzatson Program .

Essentlally thls ‘program operated in the followlng manner . A
margun of $22 hl/cwt , or $37 per hog, was guaranteed to producers for
~the year. The margnn guaranteed represented 90 percent of the flve year
margln;‘from\April 1 1l969,»to.Harcht3l; 197h by. which hog prlces had
.exCeeded wholesale feed costs, based on‘a13 percent proteln ratlon~
:_:and a constant feed conversnon ratro The margun was guaranteed for
:‘_all |ndex 88 hogs or better, up to a maxnmum of 1500 hogs per estab- -

'l:shment |f at the end of the year the average of the market prlces‘
_mnnus feed cost lnputs ‘was less than $22 kl/cwt y the GUvernment yould
make a deflcnency payment to- makehup the dufference

v - When- the program ended no payments were made due ;o the />
fact that the prrce of hogs had remalned suffncuently hlgh to maln-
}taru the cumulatnve margnn for the‘year well above the guaranteed

1margsn of $22 hl/cwt. Table 2 2 shows the weekly development of.. the
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. program, As‘of August 2&,'197&, it can be seen that the cumulative
Vwelghted margin‘was remalning substantlallv above the guaranteed margin.
| Summary
Lt ls ohvious at this point that agricultural stabilization
measures have been, in reality, support‘programs rather than’true sta-
bullzatlon programs Since these programs have involved price and in-
come support, there is a deflnute p055|b|l|ty of a supply response whlch
may subsequently lead to depressed prices and perhaps even to greater'
Tluctuatlons in producer incomes. The Beef ‘Loaf program was a short-
term prlce support measure,.the Marltlme Hog Stabullzatlon plan is a
- support program and the Federal Government Hog" Margln program was a
.'short term support measure’ The Marutlme program along wnth the |
Beef Loaf program may have detrlmental long run! consequences.. -
o In the follow;ng chapters the theoretlcal basns of sta~'f
A:’blllzatlon is explored the - amount of prlce, supply and total revenueaz
varlabllnty for hog producers is. explored, and the possnble effects‘“:

of stablluzatlon measures are quantltatlvely explored The next Ry

Chapter deals with- the theoretlcal aSpects of stabullzatlon.,'”‘f*"'

"

*
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WEEKLY REPORT ON HOG MARGINS - 1974-75
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CHAPTER 111
LITERATURE REVIEW-

Introduction
For over thirty years, dehate has taken place in economlc
: llterature as to whether or not programs |ntended to apd ‘the stabll-
'azatlon of incomes and/or pruces are benefucnal to consumers and tol
producers. ThlS debate has ‘used theoretlcal constructs -as well .as
.emplrncal studles Thls chapter lS |ntended as an overvnew of some -
of the relevant llteruture | | |
The Consumer and Producer Surplus Approach
In l9hh Frederlc Vaugh] showed that the'consumer can hene- .
;rfit from prlce |nstab1l|ty In_his analysls, waugh demonstrated thatd
'iwhen prlce lnstabnllty resulted from unstable supplles, I f prlces o
jwere stabnllzed at theur arlthmetlc mean, consumers suffered a loss . .
fln consumer surplus 2l ln Flgure l, a ssngle commodlty case, Tt can
"‘_be.seen that by stabnllzlng prnce at P ,the arithmetic mean- of P]
..and P2’ the consumer retalns the consumer surplus area L but loses

fthe area G Slnce G is: larger than L, the c0nsumer is worse off

~ .

C S ! FLVL Waugh "Does the Consumer Benefut From Price :
instabnllty?” anrterly Journal of Economlcs, LVlll (August lS#h),.N,@

o o Consumer surplus ls that area below the demand curve
,and ‘above the prnce line.- lt represents the gain to.the consumer"

for . not havnng to pay a, hlgher price for a particular good. It

- should be noted that ‘the" assumption, the marglnal utility of money
is constant For all consumers of that good, must hold. . For a good

».;'dIScussnon on_‘consumer . surplus see: C. A. Tisdell, Microeconomics,
- -The Theory of Economic Allocation, (Sldney~ John Wileyjand Sons . .

- 'Australa51a Pty B Ltd ) 1972, p. l13 O T P
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with a stablé price.]
~ Figure 3.1

TLLUSTRATION OF DECLINE OF CONSUMER SURPLUS .

Price

" DEMAND

Q;;ntity
'WaQQh;siaﬁajysis drew Ef%ti?ism:ffom Hohe112 a'hd'Lovasy.3
B Howgl1 criti;iiedeaugh for;using éﬁ_érfihhetié méan’at wﬁfch:to -
fs;abiiiie'ﬁrrceg. Howel1 ShéQééﬁihét‘aipk}hé-;£a5111z§d_atta‘weigh--
'tgdiﬁéén COpfat}ﬁcféagé'fhe copsuéef ﬁﬁrp}us.‘ Lovasy argqed'that in
thé-multi-cdmmbdiﬁf qaﬁe, ohly'if~prICes:allAﬁoVe3in}the‘saﬁe.diréc-
tionfat‘thenﬁéme ;imé; willjcéﬁsdm§;5>befﬁgtte; 6ff’witﬁ;fééei93fluc- . .
”t@a{jhg;pfigéégf}séﬂééff1ge£u$§{ﬁgfgri¢¢;15f'oh§vébédiﬁanaéfggt the

;briéé;lpf{o;héf_Qoo&§;~10va§y CQn@fpdédztbaf sféﬁilizéti@nuag'a_ s

S V' Ihis is a probability argument in that the consumer does
not really gakn the area L but the possibility of P, existing has been -
done away with, so the consumer can never have a consumer surplus of
~ area L. and G and thereby ''loses' some consumer. surplus. - - IR

L ~;,.z.‘L. D. Howell, “Does. the Consumer. Benefit from Pricégnnsta-
bility?" Quarterly Journal ‘of Economics, LIX (February 1945), p. 287.

 *‘,”f;,¥g £f?:VGiftévééy;z“Furfhér7Cbﬁmeﬁt?T~Qﬁérte}1ny6urna1'Bf :
“Economics, LIX (Febryaryj19§5)y p-296. . L

_Eljj,_;,*a,:,_.
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wefghted mean can be peneficlal to the consumer.
ln_1961, Wal;er‘OIllconcluded thet prooucers.could be bet-
ter off with fluctuating prices which resulted from fluctuations i
deoand than they could be wlrh a price which was the arithmetic mean of
the variable prices. Simllar to Waugh, O0i used the tool! of producer sur--
plus‘fo show that the area compulsing'the producers"surplus‘afteu slabil
'izetion was less than before stab&lizétion occurred at the arithmetic
- mean. | |
0i's work drew criticism from Tisqell.3 Tisdell argued that
-a situetion of complete uncerfeinty will not necessarilyrlead to grea-
ter average profif. Tisdell based his'argument‘on the fact tnat supply
adJustments must be - instantaneous lf Oi's theSlS is to hold. Since
thlS is not true |n reallty, producers must be able to forecast prices
correct]y, whlch is also not possible, This leads to the conclu- pf
sion that prtce Stablllty wi!l brlng greater _average profit. |
In 1969, Bentbn Massellk integrated the Waugh- ~0i ana!yses,
, : /

and’showed that a.costless buffer: stock_program could prbvideba net

. ! Nalter Y Oi "The'Desirability of Price Instability
'“under Perfect Competltlon Econometrita XXIX (JanUary 1961), p. 58.
2 Producers' surplus is analagous to consumers' surplus but
" refers to the area above the supply curve and below .the price line.
Producer surplus takes into account a benefit producers may -acquire,
by being_able to.sell their good at a price above the price at which -

. they may have had ‘to sell. In addition, the assumption that the mar-
glnal utility of money to producers is equal for all, must hold

o 3 Clem Tisdell; "Uncertainty, lnstability, Expected Prof:t" :
- Econometrica, XXX1 (January - April 1963) p.243 . .

e A Benton F Massell, "Price Stabilization and welfar
Quarterly Journal of Economics, LXXXlll (May 1969), p. 284, o
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gain to'conﬁumék aﬁd producers, vHasséfl ffrs;.aésﬁmed phatfall.pflcé o
'f]ﬁc;#atidﬁﬁfﬁééu]fed’frém sﬁppiy'shifts.‘-Tﬁen,'ﬁsiﬁg?the n;tfbh of
e*pécted values qfséonsumgr and'broducer §urplds, ﬁé‘sﬁowé& that produaers'
could be suffief;ﬁt)y be;fer of f with price stabilizatloﬁ.so7és.to.coﬁPj‘.
ensate the iconsumers to-bffset their loss of consumer 5ur§|u§. Refgkr{ﬁs ;
to Figure 3.2, lf can be seéﬁ’that.by raising prlce‘from Pi.tn nP,‘fﬁe- |
producer gains producer surplus to the e;teﬁt‘indicated by the areasi'
c +d + e, while the consumer loses consumer surplus touihe extéht‘of' 
" area c+d, Then by reducing the price from P2 to uP, the consgmer galns '
consumer surplus to the extent indlcated by areas a + b while the |
producer loses producer surplus tp thergx;ent indlca;ed byvarea a. Tﬁe

result is a net gain of consumer surplus to the extent indicated by area-

"b and a net gain of producer 5urplus’to the extent'indlcated”by the

©.area e. Thus it can be seen that there Is a total gain lndtcated by

areas b+ e ifprice. ls stablllzed at the arithmetic mean. A similari
vsort of analysus can be followed through for shifts in the demand’ curve.
e Figure32

) MASSELL'S EXRECTED-CONSUHER-PRODUCER SURPLUS APPROACH

Quantity
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1n‘19?2, Hueth and Schmiti‘ extended the Waugh - Oi
.and'Massell analyses to an |nternatconal context Using consumer and
, producer surplus analy5|s, Hueth and Schmitz. concluded that the source

fof the lnStabIllty, |e,,demand or. supply shufts, will determine whether

'»'or not |nstab|||ty is desurable. They also pornt out that compen-

"satnon is. usually never pald by those who galn from stabll:ty and, there-
;fore determnnlng |f there is a welfare gain or loss is dlfflcult

ﬂ ' : ln l97h Turnovsky2 consudered the,“ga|ns” from prlce stabll-
-flzatlon in the case where demand and supply deC|S|ons are made before
the actual prlce ns knowu . Thus prnce expectatlons are hased on
'"adaptuve" or “ratlonal" schemes.3l Thus extensnon of the Waugh - 01 -
'1Massell StudleS led to conclusnons that 1f prlce expectatlons are- formed
-ratnonally,the 0| result wnll hold provuded the demand fluctuatnons
are posntlvely or negatlvely autocorrelated 1f the.pr:ce expectatnons
-are formed adaptuvely, owever, the On result wnll not hold true, jie.,
stabillzation increases welfare. The waugh resultf-that consumer sur-

plus- wall ‘be reduced by pr:ce stablllzation if the cause of the in-

stability i5'stochastlc supply fluctuations—-was shown to be true\\\;;;

' . ! D. Hueth and A. Schmttz, “lnternatlonal Trade in Inter-
meduate and Final Goods: Some Welfare Impllcatlons ‘of Destabilized
Prices!'" Quarterly Journal of Economics, LXXXVI (August 1973) p. 351.

2 'S, J. Turnovsky, "“"Price Expectatcons and the Welfare Gain
From Price Stabilization' American Journal of Agricultural Economics,
Vol. 56, No. &4 (November l97h) PP- 706-716.

3 Supply decnsions based on ”Adaptuve Behavior'' means pro-
ducers look to their past price forecasts and adapt their forecasts
by Lie amount of past error. "Ratlonal" supply decisions, however, take
_into account not only past error of predlctlon, but also information
- from the surrounding economlc system. That is, the forecasters, pro-
ducers, aware of the economlc system, form their price expectations
from predlctuons of the modeL/ o L ‘ S '
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in =~ cases where price exbectations are formed rationally or adapt-
ively. Massell‘s result**thaﬁipr:ce stabolnzation prov:des a net gal}
' to producers and consumers -was shown to hold trueln cases where
price expectations were formed rationally or adaptively, o
Stabilization Programs
The initial portion of this chapter surveyed some literature
concerned with the theoretical debate regarding'tﬁe‘

deslrabnluty of price ¥abilization. The following portion of this.

‘chapter wnll deal with llterature concerned with actual stabllizatlon
programs.and their applncabtllty.

-Theoretlcal Agproach

In 1952 ,Bauer and. Paush] wrote an artncle generally consi~' o

dered to be a classic in its field. Bauer and Paish surveyed varlous
stabilization schemes -~ schemes to maunta:n producers’ prices and.|n-r

comes. (such as taruff protectlon, quotas, subsidies, buffer stock -
' schemec) and restructlon schemes “In most casas the schemes dud not
fulfrll the following characterustlcs of a stabrllzatnon scheme

These characterustlcs are:

© 1) the scheme should Specnfy removal of fluctuatsons
o . -+ around the trend over a relevant time period; S
' 2) -ghe $cheme should:smooth income variations. result-
ing from fluctuating crop volume; :
3) the pollcy objectives should be cﬂearly deflned
" (eg. is the objective to force saving for develop-
‘ ment or raise préducer income by restricting’ output?);’
" ) - the scheme should have embodied in it devices to guard
. . against any movement .away from the trend; '
5) 'a scheme should be able to predlct cash flow a short

. 5 VP. T. Bauer and F. W. Paish,_"The Reduction of thctuations
in the Incomes of Primary Producers Economic Journal, LXIl (December

1951) p 750




28 °
distance lnto\the future..l
' Bauer and Palsh put forward.a. weighte& movlng average-formula. .
’ whlch fulfilled the above criteria and upon wmﬁph crop payments would ,
be based.2 They argued that thelr formula would act as an automatic |
schemet that is, the formula would determine payments'to producers andd
those administering the scheme would not need to make any of the de—

cisnons, thus avoidlng polltlcil pressures when settung producer

‘prlces.3 ‘ - _— i : S IR
) . T . . . o . . _*.'»\

The Bauer and Paish artucle was critnclzed b¥ & ‘number of
people |nclud|ng Friedman h; Fr:edmen argued that strlct use of the
_ Bauer and Palsh formula would lmplnge upon the freedom of producers

e
He also argued that the Bauer and Paish formula would stabil:ze cash .

receupts but not net lncome since costs of lnputs w0uld be reft to lf_;br)j
Y s, pe. 766 - 767 o e
fz. See Appendix A. ' | :f._ Al _
' B
3 "

In a complimentary article° WTlfred Candler and Alastair
McArthur, PEfficient Equalization Fiinds ‘for Farm Prices," Journal of N

Farm Economics,Vol 50, No. 1, p. 91, outlined a mathematicai ?unction for.¢5-5

-paying out’ equallzation payments They tried:to determine the ‘size of -
“the fund which would be necessary to most reduce’the wvarlance: of prices.

That' is, during-a time of ‘boom they, would:. try to find -how- much the buf-'.‘l e

fer fund should: accumulate before recelpts should be paid out to the
producer. C e : . . -
» 4 Milton Frnedman, "The Reduction of Fluctuatlons in the

“Inrome of Primary Produceks: A Critical Comment,': 'Economic Journal,
LXIv (December 1954), p. 698. Others criticizing Bauer and Paish
‘wefe: ~Pally . Hill, “Fluctuations in ‘Incomesof Primary Producers,''
 Economic Journal, LXT1} (June 1953); .P. Ady, "Fiuctuatlons in Incomes
‘of Primary Producers: A Comment,'" . Economic Journal, LXfHi- (September
© 1953); and B.M, Nuculescu, VEluctuations. in intomes of Prlmary
'Producers'“ Further Comment ". Economlc Journa] LXIV (December 1954)

P 730. . o (T T
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. t .
fluctuate freely as dictated by the market. Thus the formula could

-

_Aheye deleterious affects on the,long-run position and incentive of
the produser.

| Inf1963,Snape.and Yomey]'looked at the effects of a buffer
fund'prograh'in a number-Qf different instances. They assumed one
exporfing agency which sets the prioe which producers must take.
TThe; also assumed‘no supply_reaction_if the prfce set‘by the agency
differed;froh-tpe actual export price. Finally,‘they assumed no.dif-
ferenoe'berueen‘exporf apo domestic prices'except for transportation
apd,marketing costs. Based op fhese'assumptions,s§nape and Yomey

?

traced the effects of a number of deferent demand and‘supply schedules.
Then a buffer fund program was hypothe5|zed ‘and the effects on export e
apd producer receipts were ,noted. They concluded that dependlng on
'fhe‘dffferent demand_énd.supply schedules,the buffer fund may or may
not |ncrease total producer~rece|pts.2

In ]96& Campbe]l3 criticized comhodity stabilizetiOn'pro- o
grems. He felt that many stebullzatlon programs were merely price or

}_ R'.H. Snape" andgb S. Yamey, "A Dlagrammatlc Analy5|s of
. Some Effects of Buffer Fund Stabilization!', Oxford Economic Papers:
- New Series,. (June |963) p. 95. . -

- There was a slmllar artscle written in 1964: Richard €. *
Porter, "The Optimal Price Problem in Buffer Fund Stabilizationy'. )
' Oxford Economic Papefs, New Series, XVP ‘(November 1924), P-. h23 This
analysis assumed no consumption domeszﬁcally for ‘that particular pro- '
duct although Porter did incorporate’ some of’ Snape and Yamey's assump-
tions into his analysus.v He concludes that a buffer fund will induce

greater’ export price lns%abllnty

3 Ken;h‘O.'Carpbell, “Natlonal Commodity Stabilization Pro-
grams: . Some Reflections Based on Australlan Experlence, International -
Explorazaons of Agricultural Economccs, ed by R.E. Dlxey (Ames: lowa
‘State. University Press, |9657} p.-55. ST
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income support mechanisms. Such programs lead to non-optimal resource
allocation, adverse effects on disposable’income'and conseguently;nonr
optimal investment.. Campbell adyocated‘an‘aggregate fiscal,or monetary
oolicy for the whole ec0nomy"in a developeu country}
ln‘l967, McKinnon] advocated the'use.of futuresvmarkets as a
tabflization tool. He argued that if a government or government agency
set or. guaranteed a futures price in a dlstant perlod producers could
hedge production aga|nst demahd fluctuatlons thereby stabtli;tng theur
gross income. Then, by using a huffer stockito mitfgate'against'supply _"
fluctuatlons,‘the producer could guarantee a stable gross income. | ft'is

necessary to note that HcKtnnon s argument holds only’ for storable com-‘_

' modltfes.

In 1969, Tomekzbwrote a comprehensiye anﬂ useful oaperhonsthe: _f
toplc of stability for primary products. ‘He brlefly surveyed varlous
papers concernnng stabilization as well as varlous stablluzatlon measures

,such as buffer stocks, buffer funds, and futures prlces " He also dns-'
cussed the various beneflts and costs such measures mlght have on pror
ducers and consumers and summaruzed the problems lnherent ln each stab-
|l|zatqon schemet Th:s is a useful compendnum of many of the dlverse‘

issues found in the literature.

Ronald I.: McKnnnon, “Futures Markets, Buffer Stocks and
Income Stab]lity for Pr;mary Producers) Journal of Polltncal Economy,

LXXv_ (1967), p. 8hlo

? William G. Tomek Stability for Primary ProductS' Means
to What Ends? Occasional Paper No. 2k, USDA Prices Research Project.
‘(1thaca:Cornell Unuversnty, Department of Agrpcultural Economlcs, '
September 1969) o S
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Emp:r:cal Stud:es

¥

In 1959, Glslasonl wrote .about the operatlons of the Canadian
wheat'Board; He argued that the Canadlan Wheat Board had decreased
| het revenues which would have'accrued to farmers had they been allowed
:to'sell their wheat to private agencies. The basis of hic‘argument‘V
was that speculatiVe losses by the Cahadian wheat Board had been sub- o
| stantial; Speculative loss as defined by Gislason is the average |
change in wheat priCe from one year to the next plus the;cost of stor-
age mu]tnplled by the quantlty stored He'argued that there were no
offsettnng beneflts ﬂ&.the farmer whuch could be clearly ascertalned
and, therefore it followed that producers would have been better
of f had they sold to private agencnes which would have reallzed the
speculat]ye ganns to be made. Gislason, however, did not take lnto
account any of the benefits,_such as increased transportatnon effucu--
ency,’increased equity,fnvdelfverf opportunities; or.the-possfhflity
of'thé'Canadian Vheat Board's seliing price exceeding‘those,of private

traderS'because of ixts..stronger marketAposftion, which did accrue to

Canadian producers
| ln 1960 Powell2 attempted to ascertain-the~actual effect that-

supply lnstablllty had- on pr:ce |nstab|]|¢y wnth respect to Australlan

~wool. Powell developed an index (c) whlch was the ratio of the "supply t_

\\ effect" over the."total effect" The '"supply effect“ was - found by as-

T Conrad Gtslason, ‘"How Much has the Canadvan wheat Board
Cost Canadnan Farmers). Journal ‘of Farm Economics, XXXX1 (August_

1959), p. 58k, .. T | S

: 2‘ Alan Powell, “Production and lncomemUncertafnty in the
‘Wool Industry. An Aggregate Approach) = Australian Journal of Agri-
cultura)Economics, IV (July 1960), p.88 ' ' ‘

: r ~ ' PR }
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suming demand to be stable. Then, each level of output should haue.a~core-z
responding price which results from~thevdemand'andhsupply-lnteractlon.
 This theoretical pricertlmes quantlty givesAthe ”supplyfeffect“.h The
”total effect! is taken to be the actual annualvobserved income vartab|l~ K
ity, By comparnng this |ndex ("supply effect” d|V|ded by "total effect“)
with a number of llkely levels of demand elasticity, Powell was | |
able to point out that for wool, reducnng productlon |nstah|l|ty to
' zero led to a maximum increase in income stabilaty of .about 11 percent
Or less. | | |

In l963, Powell'and_Campbelll~triedfto.determine the'effect that.'
thanges in elastlcity of demand could have on‘a huffer stOCk program for_‘
'wool; They showed that in the operatlon of a buffer stock scheme any
net returns whlch accrue because of changes |n ‘the elast|C|ty of demand ..
are nade up of speculatlve} plus nonfspeculatuve returnsvas,well_as _
some non-visable effects. Based on the‘aszumptlons that there were conf'f'
stant elastscnty denand curves and that the‘authorlty responsuble for
manntalnnng a floor prlce—succeeded in mauntalh*ng lt at a Speclfned
: Ievel Powell and Campbell were able to compute a matrix of poss&ble f ;
hldden ganns and" losses The results showed "hldden" losses from lh 9 |
m:llcon Australuan dollars to galns of 11. 8 mllllon Australaan dollars‘p
.when the’authorlty.was able«to accumulate R percent of the total
cllp in order to manntaln the floor pruce. In the case where the auth—‘:-t

ornty could purchase ]0 percent of the total cllp, the range of values '

was larger.

r Alan Powell and Keith 0. Campbell "The Slgnlflcance of
Non Speculative Returns in the Appraisal of Buffer Stock Schemes)
Journal of Farm Economics’, XXXXIV (August 1952) P 876
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In 196k,hGruen}_ektended the‘work done by Powell‘and‘Camp- o
bell Dealing with the‘question of the effect whlch a reserve stock
scheme may have on the substltution of other fubres for wool |
’ and us;ng essentlally the same method as. Powell and Campbell Gruen showed ‘that
- the; ”hudden" gains or losses nnherent in a buffer stock scheme do not
1|nfluence the general tendency to move from wool to other fubres
Aln 1973, Chapman and Foley analyzed ‘the wool processang in-‘l
dustry in Australna They argued- that costsof wool to the processors
| “could r|Se with prlce stablllzataon brlnglng about a loss in producer
surplus.. | Thus results from the fact that if fluctuatnons in. prace are
" caused by demand shlfts, then stabnlnznng prlce at  the mean Wlll lnf
-dcrease the varlabullty of supply to the wool processor resultlng in
'|ncreased costs |f hus margnnal cost curve slopes upward and to the
o rlght Chapman and Foley provlded a framework whlch showed the.um-_”
portance of demand elastncnty |n determ:nnng |f prnce stabtllzatlonv..
wnll or wall not provlde a net galn to socfety ' e |
In 1973, Houck3 argued for stabillty On welfare.and resource ‘

fallocatnon grounds. He posnts out that stabillzatlon measures “can ;.

T work outsnde the market |n the manner of a progre551ve lncome tax or’.

! F H. Gruen. "Some ‘Hidden- Galns and Losses of a Wool

, _ReserveASch " Australian Journal of Ag;lcultural Economlcs, Vlll No. 2
;(December l96k , po-181. . ) T o
Sz R Chapman and. K. Foley,?'A Note on Losses from Prlce

L :Stabnllzatlonr Australian. Journal of;;grlcultural Economlcs, XVII Nb;2‘
'»*(August 1973), p. 150 R - T :

: >'3 James P Houck "Some Aspects of lncome Stablllzatnon I .‘,
'.“for Prlmary Producers, ‘Australian Journal of. Agrlcultural Economlcs, . '
V11, No. 3 (December !973).p. 200 , — ,
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within the market as does afbuffer stock'program ‘Houck'showed“that
| price and income stabllnty can be jountiy achieVed when demand shifts.
are Iarger relative to supply shnfts and/or demand Is reiatively in-
velastic at‘the producer level. Houck also was able to divide income
.varnabiiity into. its component parts - = that part directly attribut-
able to price varlabiilty, that part attfibutabie to supply variability ‘
vfand that part representing a linear lnteraction term for price and quan-
tity, tHehfoilowed thisfprocedurejin analysing_wool, wheatfand beef.
Houck 's method-isfused Chapter*iv of this study. His analysis is
'Vaiuabie because through recognition‘of“thelmajor.sourCe»of in-
'stabiiity in gross income, be it prlce or quantity, policymakerS'

can then desngn a program best suuted to" that CONMOdItY

In 1974 Gnrao, Tomek and. Mount] tried to ascertain whether in-

'come stablllty would help farmers make better investment and consump; |
‘tion decisions. UtiilZing five consumptlon functions, two |nvestment
'functions and. data from fifty Southern Minnesota farms, regresS|on an-.
_»alysis ‘was done to: determine ‘how income variability affected vartous
: variables such as fi*ed lnvestment and farm machinery and equnpment. ?b
They concluded that farm |nvestment is vnfiuenced by lnstabrllty andl
that - |nvestment is less responsive to savings and to changes in salés

hfor farmers with unstable incomes than for those with stabie incomes.

_They also concluded that the investment decisions of farmers with iess

b

‘l. . .
~ . J Al Girab, W. G. Tomek and T. D. Mount, "The Effect of _
Income Instability on Farmers' Consumption and: Investment," The Review '
of Economics and Statistics, LVI  No.:2 (May 197k) p. ihi , '

2

C ‘This analysis dnvides the cross- section data into high and
Iow Income variability groups to separate out the effects of investment
and consumption in their regression analysis :
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| stable lncomes are shorter run ln character.‘_

0bviously, the. debate on the relative mersts of prlce, income
and'supply stabilization has been wide ranglng and not entirely | |
: conélusive. In ;hg'following Chapter, Bowever; an éttémpt will be
@adé.;ouutiliée Hbu;kQS analyﬁi# to gsgertaln,the gklncipal Souréd”ﬁf

incomeVVafiabfllty for'ﬁdgs in Canada.



“'T " . CHAPTER IV
THE DEGREE AND SOURCE OF INCOME INSTABILITY

hlntroductlon

In Chapter . lti it Was noted that ecohomfsts‘are far from-agree?
lng‘on whether income and/or price- stabnlnzation Is of merit. There
have been a number of dnfferent methods for price, income and supply sta-
blltzatlon analySIs suggested over time, From a practnca] pount of view,
lt‘would seem that Houck's method of ascertalnxng the relative contri-s'
| bution of price and supply variabnllty to total revenue varnablllty, is'-‘
a worth whlle point to pursue further in the Canadian context. Therefore
this chapter seeks to examnne income! nnstabilcty in wheat and barley, hogs,
'cattle and calves for Canada, A]berta, Eastern Canada and Western Canada
The extent of income |nstale|ty for the perlod is then apportloned lnto
its prlce and output (marketangs) components.
The Degree of Variabnllty in Farm Cash Receipts

ln Chapter "I I’ refere ce wa made to the Agrlcultural Stabull—‘

liatfon Board in’Canada‘l A de cruptlon of the Board's powers and some

of its actlvntles were ‘noted. However, ‘two very fundamental questlons
rematn to be answered What has the degree of agrlcultural income nnsta—'
bllity been and has the Agrccultural Stablllzation Board been successea'

: ful in reduccng the degree of 1ncome Instabnlnty? o | -
Empnrical investtgation wgs undertaken for the years 1960 to
197k |nclusnve,.|n an attempt to determ:ne if. the Board had in fact been:_

' effectlve in stabilnzing aggregate 'gross farm income to producers. ThlS

was done by analyzung farm cash receipts wuth and without Board paymentS"

1 chapter 11, p. 13.
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 tQ.producer§i: Uéing a.trend:cqrréCted coefficfent 6f variatlon.and,
for comparatlve-purboses, Coppbck'é.in;tabllity‘jnaéx" oﬁe can‘esti-
Amate.fhe pércgntégebvariébility fbr'béth total farm cash receipts from
:fafming oberafions in Canada and total farm caéh receipt§ ffoﬁ farming”
.0perati6hs Minus'égrfcujtural stablliia;fon payménts. |
Table 4.1

- AGGREGATE FARM . CASH RECEIPTS INSTABILITY WITH AND WITHOUT
AGRICULTURAL—STABIL}ZATION PAYMENTS, CANADA, 1960 TO 1974

Trend Corrected  Instability
Coefficient of Variation Index

S - R T . - k3 }

" Total Cash Receipts from . U -
‘farming operations = 16.28 . - 8.13

Totél Cash Receibts from .

~ farming operations minus . S 90
‘agricultural stabiliz- - "‘j‘6'17 Lo ‘ 5 ,7’9 ‘
ation payments '

)

Note: Farm Cash Receipts and Agricultural Stabilizatlon Program. . . - -

Paymgnts~werq,taken'from:~.Statistics Canada, Farm Cash Recelpts, Cata-
‘logue 21-001 (Ottawa: Information Canada, various years). .The agricul-
.tural,Stabilizat[on payments which were subtracted were dairy supplemen-
‘tary payments, deficlency payments, -and supplementary payment's. On oc-
‘casion, deficiency payments made could not be separated from the !
farm cash receipts for the commodity in question. In addition, this an-
" alysis masks thg effects of stabilizatlon payments on .individual commo=
“dities and thus the analysis is somewhat limited. Q T

- formula for a trend corrected coefficient of variation
e N . . .- .1.:!:/‘ . NN

- -where:™ -,‘éﬂ; is the estimated trend, .
on o7 +3Y; is the actual observation, and !
e .. %Y “is the mean of the variable. o '
$H53iﬁ6tability“1ndex is used extensively by Coppock in his book: Joseph
» 0.°0®¥pock, International Economic Instability. The experience after
world War 11” (New York, McGraw<Hill Book Company !nc., 1962) . Coppock's

" . formula is: N ‘log Y,
Vio = J 228 '
: , g 2: % M

' Inmstability Index =antilog[ .
o . 24 o »%VIog
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. Table 4.1 suggests that efforts to stabilize aggregate gross
income from agricdftdrél-prdductsbhéve not Shown significant.results.
However, the foregoing is a very cursory analysis and a mdch more de-
tailed énalysis I's hécessary before any firm conclusions can be
drawn. In this regard a more detalled analysis is undertaken on th?
J
5

commodities mentioned earlier. The following section is 3 br'ef ]

e
cription of the method thch was used in apportibning_income, or total
revenue as a proxy for income, into its component parts.

Apportioning Statistical Variances of ldentities
"into their Component Parts and Empirical Reitjts

Since most stabilizationiprog?ams are~fntendéd'fovdécreasebthe'
. variability'iﬂ pfoducérs' incomes, it is helpful to know which of the com-
ponents,.pricg»ér_qQantity,.is_thé_grebtest.contributof to id;ome'varf4.
: ébflity.',Using‘the'approach of Bqéfband F?nley,jvwhfch was also used by
Houﬁk,z.oﬁg can apprdximately estimate the percentage Qarfation in in-
comé caqsed.py changing p}ices and/o}‘éhanginé quantities. This appréach
g]so megsUres the linear-interaction bétween,fhe fwo components.

. Burt and Funley showed that given an |dent|ty
‘where: “Y' ,may be'a$sumed to be iﬁcome,: |

X ’fs priée;;aﬁd 1 o |

X, is quantity,

- . 'Oécar'R Burt and Robert M. Finley, "Statlétlcal AnalYSis
of ldentities in Random Variable?" American Journal of Agrlcultural
34 , :

Economics L, No. 3 (1968), PP- ~74%

James P. Houck, "Some Aspects of Income Stabilization for .
Prumary Producers" Australian Journal of Agricultural Economics, XVIl, No.:3

December (1973), pp.\200 215
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the variability of income can be estimated by:
2 2 .
2 p Var (x,) +2u, U, Cov (X, X))
' _ 2
+ E:[(x] u') (x2 Uz) Cov (x] xz)] ,

2 EQG - u) (X - u) 20, B (X -0

Var (Y) = Us var (xl) + U

-u.) (2)

2
) 2 2

(x
where:

U2 is the mean of fhe variéble XZ’

U, is the mean of the variable Xl

Cov(X, X,) is the covariance of X, and X,.

, and

Sincg-the iast thrée terms:fh equation (2) can be dropped,]

as they have.litfle effect on the Ieft;hand term, then‘équation (2) can
be rewrit;en as follows: | | o

. : .Var(Y)?:“A +B8+C . ' B o - o (3)

where:

A = U, Var (X))

2
2
. 2
B'= U Var (Xz).

1

C = 2UI U2 Cov’(xl XZ)-

To convert the relative contributfons'of each component con-
tributing,to income vafiabilfty intO'pércentagé terms, thé following
.simﬁae format is used: o .. v |
1 ° s | | o ()
e K“g“ | o S (5)
1%-A§b" | o - (e

-PI is the percentage contribution of price varjability to

For discussion on this point, see BuTt and Finley as well
as Arthur S. Goldberger, ''On the Statistical Analysis of ldentities:
Comment'/ American Journal of Agricultural Economics, LI, No. 1 (1970),
pp. 154-155. - ' :
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income variability,
.Pz is the percentage contribution of quantity’variability to
income variability, andi |

.P3 is the percentage of incone varlabiiity caused by the lin-

ear interaction of price and quantity variability.
The variables A, B, and é.were defined in Equatio:'(B).
'Usung this. approach an attempt was made to apportlon the in-

come variability for hog producers into its relative component parts

For comparatlve purposes,the same procedure was followed for wheat, bar-

ley and céttle and caives.'
For hogs and cattle and calves the annual data used.
were collected for Alberta, Nestern Canada,.Eastern Canada, and Canada as
a whoie in order to observe any regional differences The same proced-
ure was not followed for wheat and barley since. almost all of. these gtains
are grown on ‘the prairies and a comparison of Eastern ‘and Western Canada
was of much less sngnifucance. The first step was to estlmate the degreev
of variability for prlce quantlty and income for each commodlty over a

.period of twenty- four years, 1950 to l973

Variabllity in Income,ﬁPrice and Quantlty for Hogs

Tables 4.2, 4.3 and 4.4 show the estimated degree ,fl
of variability for annuai aggregate Fann cash recenpts, for slaugh—’
terings and for value per head for hogs in the various reglons’ under
study .. Farm cash receipts were used as a proxy for income, slaughter-
ings as a proxy for quantlty and vaiue per head as a proxy for price. .
The proxies were hecessary due tO'the fact,that thelldentity rela-
tionship had to be malntained (ie. Y = P x Q) -and income data QEre not ,

available while farm cash recelpts data were., Thus, to malntain the lden-
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' tify, farm cash Yecefpte was divided by slaughterings to equal Value per
. head., However,.if does not necessarily hold true teat price times.
slaughterings equals farm eesh receipts. The same procedure was
fol lowed for‘Qheat, barley and eettle and calves.

Tables k.2 and k 3 lllustrate that the coefflcnent of varia~
‘tlon was lnvariably larger than. either the coefficient of varlatlon cor= .
rected for trend or the lnstablllty index. This lnducated;that there
had been a fairly noticeable trend in farm cair receipts and for hogi
s]aughterlngs.A Téble 4.4 does not indlcete a definite trend In:hogl
'value'per head over the years.' In fact, for all reéions the insta~
b:lity index is. larger thyn the coefflcient of vartation for hog
value per head possibly thicatlng that no deflnite dlscernable

: Iinear trend has exr ted over time.
. b
Y

Table 4 2

1

‘PERCENTAGE DEGREE OF VARIABILITY OoF ANNUAL AGGREGATE FARH
CASH RECEIPTS FOR HOGS VARIOUS REGIONS 1950-1973 .

e Eastern Western
- Canada " Alberta  Canada “.Canada ' - -

v . Coefficient of . .~ - . o T
5 . Variation o 32.26 . 28.10 - 27025 0 k2770
';,Ceeffjcient of G’f_’fff:;l“; R o :
| Variation Cor- . 23.02. ° 20.46.° 20.98 . 29.19 . .
~rected for Trend - - . .. f:h‘ R
Instability Index 1471 1560 * 15.53 16.22°

-

The degree of varlability of farm cash recelpts has generally

been greater than the degree of variability of hog slaughterings and hog-i )

'value per head For example,’ the coefficlent of variatlon corrected for -
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trend (hereinafter referred to as C.V.C. T. ) was estimated to be 23 02

percent for farm cash receipts in Canada whereas the c. V C. T for hog

“slaughterings and hog value per head ip Canada was only ll 99 percent’

and 20.78 percent,respectively

. Table b3 ‘
PERCENTAGE DEGREE OF VARIABILITY OF HOG SLAUGHTERINGS IN ‘
FEDERALLY INSPECTED ESTABLISHMENTS, VARIOUS REGIONS, 1950- l973_
— , Eastern Western
Canada Alberta Canada Canada
R T TR R
Coefficient of . | |
‘Variation . 23.20 ) 25;10' ‘ 22.30 27572 .
" Coefficient of - E | : e
" Variation Cor- 11.99 14.22  11.26 17.88 .,
. rected for Trend e e
© '~ instability Index - 16.36 ~ 17.92  17.30 20.80 L
-Table .
PERCENTAGE DEGREE oF - VARIABILITY OF HOGS, VALUE »if"J T
PER HEAD FOR VARIOUS REGlONS 1950-1973 2

. . . o

< " - Eastern Western'
.Canada  Alberta ..Canada  'Canada

A S T S SRS SRS &
- - Coefficient of e Do
‘ Variation '?‘ - 21.23 - 23.64 " 20.h0 . .23.93 -
. 'Coefflc!ent of . ) DA e e .
_ Variation'Cor- ' . '20.78 '~ 22.25 - 19.26 - 22.H. .
rected for Trend T e e

~

Instabtllty lndex , ;fzz.gk;-_'zs;;A~ "23566 }jféy;ASTE'

ln general the degree of Vanabillty of farm cash receipts, .

hog slaughterings and hog value per head was greater in western Canada

LI
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’

. than in Eastern Canada. For example, the C.V.C.T. for farm cash receipts

in Eastern Canada was estlmatedrto be 20.98 percent thile the C.V.C.T.
for farm cash receipts in Vestern Canada was estlmated to be 29.19 per-
cent, |ndlcat|ng greater variability of gross income to hog producers in
wes;ern.Canada than. in Eastern'Canada. °In addition,'the C.V.C.T. for
. hog slaughter was estimated to be 11, 26 percent 'in Eastern Canada and-
17.88 percent in Western Canada whnle the C.V.C.T. for hog value per
_head-was estlmated to be 19 26 percent in Eastern Canada and 22.7) per-

, " ‘ . -
cent in Western Canada ' ' -

'CVarlabnllty ln lncome, Price, and Quantity for Cattle and~Calues
tFor comparative purposes,.exactly the.same procedure as that
_ USed for hogs was used far estimatlng the degree of annual VarlahllltY
bT.farn cash recelpts,'slaughterlngs and value'peréhead for cattle'and
calves. Tables L, 5, k.6 and 4.7 ullustrate the estima-
tions of the percentage var;ablllty of farm cash recenpts (Table k 5),
cattle and calVes slaughteQ}ngs (Table 4.6), and average annual value
per head for Cattle and calves comblned (Table ﬁ 7) for the study
.reglons.' "5 f’ s | . r

.ln'all cases ,the ccefflclent.cf variation Qas'estlmated to
be greater‘thanshdthltheicoefflcient df ;arlatlon;corrected for trend
and the lnstablllty index calculated for all the reglons under study.
Thgs lndncates that there has been a notlceable trend over time
for farm cash recelpts, slaughterlngs and valhe per head in all reglons
in Canada.. Thls result contrasted with the result ohtannedrfor hog value -

- per head. For.- example,.the coefflclent of varlatlon for hog value per

‘head was estlmated to be 21 23 percent for Canada, 23. 6& percent for.
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A]berta, 20 ho percent for Eastern Canada, and 23.93 percent for Uestern

Canada while the mstablmlndex which was a trend corrected measure.'_:' ’

for hog value per head was 22. 9h percent, 25. 2& percent, 23 percent, and

- 2k, h5 percent respectively. The same situation did not hold true for

cattle and calves For example, the coefficient of variatlon for
fcattle and calves value per head was estlmated to be 30.37.perceﬁt in v
'Canada 23 37 perCent in Alberta, 31.48 percent for Eastern Canada, and"
'28 22 percent for Western Canada, - ‘while the instability |ndex was esti-
'mated to be 15.5 percent 19. 49percent, 15.05 percent . -and l8 y1 percenh
‘respectively

'al,f ' “‘ . - Table 4.5

PERCENTAGE DEGREB»OF VARIABILITY OF ANNUAL AGGREGATE FARM CASH
RECEIPTS FOR CATTLE AND CALVES "VARI0US REGIONS 1950 1973

. |
&

: o Eastern weStern,;,
Canada . Alberta Canada Canada

3 N THE E

CpeFF|C|ent pf . : . LU T
Varnatnon S 42.32y - 52.62° 35.21 'nﬁ9.03v; '
.Coefflclent of ».4vi‘“bd.‘ o 'ff";. Z,"jl :
Variation Cor- .', 15.59 . 19.35 - 12.23 . 19.51
rected For Trend AT R A ’

Instab!llty lndex 279 15;‘5:1 12,30 '-Js.hh; |

L4 L4
Jt

There Wi re a number of’ lnterestlng comparlsons of the estumatedf?ﬁ

results fo; hogs and cattle and calves. First, farm cash recelpts for
,7

lcattle and calves were estimated to have'had a lower degree of varnabil- ;.5'"

l

ity than farm cash rece?!is for hogs. The C. V c.T. for hogs was estl-

’

_ mated to be 23 02 percent,>20 b6 percent 20. 98 percent and 29 19 percent.;

for canada Alberta, Eastern Canada and western Canada respectlvely, whlle::
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for the same regions, the C.V.C.T. for farm cash receipts for

‘cattle and calves were estimated to be 15.59 percent, 19.35 per-:

"cent 12.23 percent and 19.51 percent respectEVélya Secondly, thei

same pattern held true for the comparison be tween hog and cattle and

calves slaughterings at federally inspected establishments. In aﬁti

caﬁqs the C.V.C.T.'s estimated for hog Slaughtérlngs were greater

than the C;V.C;T;‘s estimated for cattle and calves slalighterings.
. : 5

Table 4.6

PERCENTAGE DEGREE OF VARIABILITY OF CATTLE AND CALF SLAUGHTER IN .
AFEDERALLY INSPECTED ESTABLISHMENTS, VARIOUS REGIONS, 1950-1973

L ‘ Eéstern_ Westetn
Canada- Alberta Canada Canada

T T % 3 ]
" Coefficient of ' ‘ ‘ :
. ~Variation o 1871 k6.5 13.93  26:33
" Coefficient of
~ Varjation Cor- - 8.9 . 7.35 10.62 8.39
- rected for Trend’ . o : oo
lnstability Index ~~ 8.46 - 9.70  8.57. 10.06
Table b. ;7

- f_, PERCENTAGE DEGREE OF VARIABILITY OF CATTLE AND CALVES VALUE

PER HEAD VARIOUS REGIONS 1950 1973

. . Eastern Western.
Canada Alberta Canada Canada

. - = 4 TR T
", Coefficient of: R S s iy
- Variation . 30.37  23.37  31.48 = 28.22
Coefficient of . L B B o S
_variation Cor-. 19.86  22.717  19.65 - 20.79 |
. rected for Trend = ‘ o e T :
Instability Index 15.50  19.h9  15.05 ° 18.24 E




The same could not be said about value per»head"h;wever. The
C.V.C.T. for hog value per head.was estlmated'to be 22.25 percent in -
Alberta whlle the C. V.C.T. for cattle and calVes in Alberta was estlma--
.ted to be 22. 7 percent for the same tlme perlod ‘The same |
held true for value per “head' ln Eastern Canada ‘as the C. V C. T. was estl-'
mated to be. slnghtly lower for hogs than for cattle and calves Slncev“
thlS comparlson between hogs and cattle and calves is a prellmlnary
one,'no tentatlve conclusnons as to the relative contrlbutlons of price
and quantlty to gross income vartabillty will be drawn._ Flrst, the ‘var-
|ab|l|ty of farm cash recelpts, marketlngs and average value per bushel

for wheat and barley |n Canada were estlmated

Varlabullty in lncome, Prrce and Quantlty for Nheat and Barley 'fidﬁf.

» As stated prevnously,vthe varuablllty of wheat and barley farm.

cash‘recelpts; maf tlngs and average value per bushel was’" estlmated only

for one reglon, Ca ada Tables, k 8 and 4 9 show the estlm-'}

mated degree of varlablllty for wheat and barley for 1950 to 1973 ln
- Canada. . o RS

The estlmated degree of varlablllty of farm cash recelpts forbar-;d
ley in Canada was much*greater than the estlmated degree o? varlabll-:*; (ﬁf.
|ty of farm cash recelpts for hogs (le. estrmated C V C T for farm cash o
recelpts of barley was kZ 8 percent and only 23 02 percent for h095) '

| The same held true when barley—was compared wlth cattle and calves (le., the l
estimated C V.C.T. for farm cash recelpts for barley was hz 8 percent ' |
ﬁ‘.‘ only 15.59 percent for cattle and calves) The est[mated degree oﬁ~

varlablllty of farm cash recelpts for wheat ln Canada, on the*other

hand, was only 25 Sk percent. close to the estlmated degree °f varla- ‘d-:



r
- bnlnty of farm cash receipts “for hogs

Table b, 8

PERCENTAGE DEGREE OF VARIABlLlTY OF ANNUAL:. AGGREGATE FARH CASH

RECEIPTS, MARKETINGS AND AVERAGE.VALUE PER BUSHEL FOR BARLEY
_ o -~ IN.CANADA, 1950—1973 ' :

Farm Cash . Average
’ Receipts ' Marketingsf‘ Value/Bu.

Coefficfeht ofﬁ.'. B R L t .
VariatIOnn‘t . ‘Sl;h7 ... 48.85 - 23.80
. Coeffucnent of - o - Ae '_'f f o
~Variation Cor- h2 80.fv Lo Wy,90 0 23.12
'rected for Trend S L IR v

Instabullty Index eis:ZS;jS,:e.ffjff 33-6§ ’e?i7531;$65f_i o

Tabie h 9

. PERCENTAGE DEGREE OF VARIABILITY OF ANNUAL AGGREGATE FARM. CASH
© RECEIPTS, MARKETINGS AND AVERAGE. VALUE PER-BUSHEL FOR WHEAT
, AN CANADA, 950-1973-

Farm Cash o : V‘Averagg._‘,niﬂ,.,lf

Recelpts 5 Marketlngs jyalue/BQl"”-

';Coefftc1ent of B T NS R

B Variation. ':;:; .33,zzf';,;> '22,197_,:‘  19:20'*
;“&mﬁkﬁmtofb~W“;f,f_ﬁ_:ff5;t;;fﬂ.'f.
_Nariatton Cor- . . - 25.94 - 18.65 = 16.73 -
f.iﬁrected for Trend - : e o

"*ilﬁ;tabjyity;lnqex, . 29.08 D7 2038 2467

'  ‘catt|e and caif slaughtef‘“gs'('e" the °St'mat°d C . C T

= h7;_.,,

"fhe'eétfhatedfdegfeé afnﬁafiéﬁiifty19febatley marketingeiferf;'h

'.ffor barley markettngs was hl 9 percent compared to the estimated C V t T. .:;.{."‘i

e
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3‘tfor hog’ slaughterings, ll 99 percent, and'the'estimated c. V c.T. for

'_cattle and calf slaughterangs *8 9h. percent .) The degree of: estl-d_
.1mated varlabnlity of wheat marketings was l8 65 percent and was much
_closer to the estlmated degrees of varlabnlnty found ln hog ‘and cattle‘
and calf slaughterlng )

' The estlmated degree of vartabnllty uf bauley dverage value

'per bushel was 23 12 percent as-lndrcated by the‘ C v.c.t. ,~whlle the.

estlmated degree of varlabllity of wheat average value per bushel was.u R

‘ ‘?16 73 percent as indlcated by the C V C. T In comparison.the estlma-'

‘"ted C.V.C.T. for hog value per head was 20 78 percent and the estimated

C.V.C.T. for cattle -and calves value per. head was 19. 86 percent. Gen-

i

'-erally,then, the estlmated degree of - varlabiluty was hlghest for barley

in Canada wuth wheat havlng the sec0nd hnghest estlmated degree oF varl-,i

‘ ablllty for farm cash recetpts, average value:.and market:ngs.- As men—'
A s

"tioned prevlously, the analysns of the varlabillty of hogs and cattle

' and calves showed cattle to be less varlable |n farm cash recelpts,afry

‘.slaughterlngs than hogs.v Nothlng conclus;ve c0uld be stated about the

b‘i»estlmated varlabnllty of the value per head for cattle and calves and

ne

._hogs. except tﬁat a comparlson among the estimated varuablllty measures:¢;¢

. j_, R w
'aprovnded mlxed results. ' B
, .

' whlle this sectlon glves an indlcatlon of whlch components of

:3hgross income contrlbuted the larger amount of varlablllty to gross in-*'}

Az'come (farm cash receipts), a somewhat more reflned analysls was neces-

Lo

'Dsary to provlde more concluslve evldence as to whether prICe or quantlty {3f

'r:dcaused most of the varlablllty. The lmmedlately fbllowlng secttoo

'provldes a descrlptlon oF the results of the analysls ofEapportloning

;?the degree of variablllty of gross lncome lnto the rela
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l‘of its component’ﬁarts, pr|ce and quantity.

The Empirical Results of The Apportionment of Gross Income Varlablllty

*Tables 4.10, 4.11 and k.12 are provided as a summary of the re-

sults of the'analysis'which attempted'to apparthh ‘"CQWQ,Val‘abl‘{FY into

its.I componeht parts' Table h.io illustrates the results-

- for the analysns of hogs for Canada, Alberta, Eastern Canada and Vest-"'
ern Canada. Table k.11 lllustrates a similar set of estlmared re-”
sults for cattle and calves in the .Same. reglons while Table b iz
|llustrates the results of the analysis of wheat and barley for fﬂ
Canaqa. '

Table 4. lO

' DEGREE OF HOG PRODUCERS' FARM CASH RECElPTS VARIABILITY CAUSED =~
“BY AVERAGE VALUE PER HEAD (PRICE) VARIABILITY AND SLAUGHTERING . .

(QUANTITY),VARlABlLITY FOR VARIOUS. REGIDNS_lN‘QANADA. 1950-1973 " - L

o Amount of income .. . . ... 'Eastern Western. .
",Varzation Attrlbutable to Canada Alberta Canada ‘- Camada

SR - "lngV;l‘-f?r:,.i_ .?;f — .
7'P"‘° ir“ufv :'ifiirééﬁff=hTll75{°l’3g_7l;00_“?fv7h;5§l'r{6l;j3lj'_"
B

ca ',s f:h"

,‘Quant,ty ';u_.;ﬁ}A e ‘zg?éég.;;29;053;;¢“2;,§5;_r;33{27i3.17”..'ﬁf

-“Lnnear interactlonx—g—ﬁ-jffi{;2,7lu' y7;zQA“1 52Q,58'1Tk26.0931

It was estlmated that most gross annuai income variability for fihw

'h;, hogs ‘was: caused by price (or average value per head) varlablllty.» This

-

“,?Eresult was true for all reglons._ For example,lt was estlmated that

*Tbrlce variablllty caused 75'0‘ percent of - the varlablllty °f annual gross

?ilnCOme in tanada and 7] percent of the varlability ln Alhe;ta. Quantity
. B . . . - . - ‘ \" :.v‘...'v L 4‘ .

.l"’
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:,Qarnablilty was estimated to have COntributed 2h. 99 percent.df gross:"
annuai income varlabnilty in Canada and 29 0 percent in Alberta The N
iinear interactlon term (eg 22 71 percent for Canada) suggested that -
price and quantlty variabiicty |nteract|on provsded some degree of in-
come variabiiity. That IS, the nnteractaon of prlce and quantlty con-
trlbuted to income variabiiuty. | | |
. Tabie h ii
DEGREE OF. CATTLE AND CALF PRODUCERS' FARM CASH RECEIPTS VARI-
ABILITY CAUSED BY. AVERAGE VALUE PER HEAD (PRlCEi VARIABILITY

"~ AND SLAUGHTERING (QUANTITY) VARIABILITY. FOR VARIOUS REGIONS !N _W"
' : CANADA 1950*1973 : L

~Amount of Income ' "

o “Variation: = o EEE .,_EaStern ~Vesternuﬁ
- Attributable to:  ‘Canada Alberta . Canada. - Canada
: . — ‘fzbﬁ — ’zi.~*.:' - r.‘frz3jxl ..
" price A el i i77.39 . 85.98 -
"jQuantnty -'A EAB 16 en‘,»;fs;ua VA:*ZZ.G}V_ S 1ho02.
' Linear interaction L 50 791:,_ 6;14.‘>Vf6§;13 'A'-3Q,7ij‘ o L

,>
+
e

- A simiiar’anaiysis was undertaken for cattie and calves.if"

i‘f_it was - esttmated that prlce variabiiity contributed at least 90 52 per~'~fr'*

nt of the variabiiuty of annuai gross income and the estlmated contri-g'

L.

:N'_‘bution of quantity variabiiity-was estimated to be as iow as 9 b8 per-f“ :

'~rcent in Aiberta.- The hlgh linear Interaction tenﬂsfor Canada(SO 79

~'V'I;L,percent) and Eastern Canada (65 i3 percent) showed that the inter-i'i'

faction °f price a“d quantity Contributed significantly to gross annualﬂgfﬂ"ﬂ

'ffincome variability. This suggested that price and quantlty Vafiati0ﬂ57”7.“3'

":tended to _e more in the same direction at the same time in Eastern ;"




-
Canada-‘and Canada than in Alberta and Western Canada |

| The estlmated contrnbutlon of prlce variability for barley to.
gross annual income in Canada was only 23. 35 percent compared to 83.16
percent for cattle and calves and 75 01 percent for hogs ~The estimated
contrubutnon of prlce var;ablllty for wheat was Ab. 58 percent. For both
wheat and barley the llnear |nteractlon tern wds faunly low (11.82 per-
1cent for wheat and 29. 04 percent for barley) | '

- - Table b.12 |

DEGREE OF.FARE CASH RECEIPTS VARIABILITY CAUSED BY AVERAGE

. VALUE PER BUSHEL (PRICE) VARIABILITY .AND MARKETING (QUAN-
TITY) VARIABILlTY FOR WHEAT AND BARLEY CANADA 1950-1973

;Amount of lncome Varuatlon Attrlbutable to.

Commodnty_._ Price A Quantity Yy Linear Interactlon A+B

ST e
{';Vheat S - bk, 58 . s5.h2. CUET11.,82
 martey 2335 7665 oagoh

vf:v’ The results of the immed:ately foregolng analysls suggest

””V_that stabllszatson programs whlch stabllize prlce wlll be. . of greagest bene-

'35_iffit to llvestock producers whlle stablllzatlon polacles whlch stabllize quan-

| Jr.i”tity fluctuatlons( such as the Llft program) WIll be of greatest bene-~f

5ffnt to graln producers However, the analysls was based on annual da-

from 1950 to l973, whereas most stablllzatlon programs have USually - ::'
rbeen short-run in nature,'le.,lastlng only one year or less. Therefore f"lu_
'3yshort-run, week-to-week fluctuatlons were analyzed for o Tffff"ﬁ"”'h;?;f;

"’{hogs_and cattle to flnd 1f 25:)results and the implications of the long-,?-_:
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run analysis would be borne out and reunforced by the short-run analysis

Neekly Varlablluty In Gross Income, Prlce And Quantity For Hogs and Cattle

This section on short-run varlabulnty did not follow exactly the
analysis of the foregonng sectlons of this chapter Instead of uslng farm AA
cash receipts.as a proxy for gross k:come, price and quantlty were multl-b
"plned to obtain a gross |ncome statlstlc The slaughter (quantity) .

-

data for cattle and hogs were for federally lnspected estab-

lushments : The cattle prlces were calculated as the average of Calgary
“and Edmonton prlces for ALz steers for Alberta whale the prlce for Canadai
;ﬁss calculated as the average of Calgary, Edmonton, Saskatoon, wlnnlpeg,
kToronto, and Montreal prices for ALZ steers The prtces for hogs were |

: 7 A

'calculated as the. average of lndex lOO dressed prlces for the same crtlesi'
(ie. ,the average oF Calgary and Edmonton lndex lOO prlces were termed thei'
';Alberta prlce whlle the prlce for Canada was taken to. be the average :"Tj
‘of Calgary, Edmonton, Saskatoon, wlnnlpeg, Toronto, and Montreal prlces)

The degree of varnabuluty of the weekly prices, quantltles 'f"‘

and gross nncomes are lllustrated in Tables k. l3, ™ 14, 5.15 and 4. 16

' ;The analysls of weekly gross lncome from hog productlon for Alberta and Can—

"Aada resulted ln the observatlon that there was lattle |ndlcatlon of trend
'yfor l973 and l974 | For example, the C V C T for gross nncome From ‘

' yhogs Was esttmated to be lk 56 percent for Canada while the coeffucn~
';\en:’of varlatlon was estlmated to be lh 65 percent, an lnslgnlflcant
dlfference.- However, the analysls of the annual data for Canada lllustrated

:‘fthat there was a slgnlflcant trend oVer tlme. For example, the C. V C T.<,

. estlmated for gross lncome From hog.productlon ln Canada was 23 92 percent

) ~.fc°mpared to the estlmated coefflclent of varlatlon of 36 26 percent Thus,



there wa§ no dlscernible trend in gross income;'sfaUgterings and

prices in Canada and Alberté'for hog producers in-the short-run. The same was
true for the gross income from cattle and the slaughterings.and'prices

| of ﬁattle in Alberta and Canada (eg.,the estimated C.V.C.T. for weekly

gross incbmelof'cattle produéers in Canada was 15.81 percent‘while the

estimated coefficient of variation was 16.75 percent). \

Table 4.13

B AN HOG PRO-

PERCENTAGE DEGREE OF VARIABILITY OF Wil AN
4973 AND 1974

DUCER INCOMES, PRICES AND SLAUGHTERINGY
. ‘ , 5

»

"

- S S 3

‘_Coefficfént;of o - S N S

| Variation . 14,65 11.75 - 13.62 -
| gftoefficient of ~ T
© " Variation Cor- o 14,56 11.60. - 13.55

- rected for Trend o R
Instability lnde# '-. | ;lQ.Bi : 15.82° - 3;25 o

-

~ Table h.14

. PERCENTAGE DEGREE OF VARIABILITY OF WEEKLY ALBERTA HOG PRO- =
®  DUCER: INCOMES, PRICES AND. SLAUGHTERINGS, BY WEEK, 1973 AND 1974 .

' ﬂlncémé_.Slayghterjngs - Pficé5¢ﬂv7. S,

 Coefficientof . T |
~ Varjation - 19.72 © 22.80 S 1543 0 o
CCosfFlcient of oo
Variation Cor- . . .. ~18.33 - 21,66 .. - 1535 SRR
" rected for Trend ST e L

' Instabillty Index . - k1.08 - :,.-h,i.‘og_‘f o w75

- . . . . R .’v . "."
B ' LA - - 3 ., e o
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Table b.IS,

PERCENTAGE DEGREE OF VARIABILITY OF WEEKLY CANADIAN CATTLE
PRODUCER |HCOMES, PRICES, AND SLAUGHTERINGS, 1973 AND 1974

" Income. Slaughterings Price

2 b4 b4

Coefficient of . _ ,

Variation 16.75 ©12.89. 9.01
Coefficient of . - ¥ | o
Variation Cor- Lo 15.81 12.59 8.63
rected for Trend : . o .
Instability Index - 22.37  1h.b4 3.96

| Tab1e”b'l6 C

PERCENTAGE DEGREE OF VARIABILITY OF NEEKLY ALBERTAN CATTLE
PRODUCER INCOMES PRICES, . AND SLAUGHTERINGS 1973 AND 1974

lncome;4Slaughterings Price .

A &8 - %
Coefficient of . R s T
Variation . - 19,08 17.92 - 6.73.
Coefficient of : - .
Variation Cor- - o 17.87 . 17.72. 5.86
‘rected for Trend . ‘ S S

Instability Index . 18.95  19.66 | 302

"1t was also noted fhar the'vafiability of'the'shert-run:(fe;

_ weekly) gross income _and prnces from hog productlon in Alberta and Canada

L4

was less than~the variablllty of the long run (le.; annual) gross ln-'
f}come and prlces for these producers For example. the estlmated short-
,run c. V C T for gross lncome from hog produc;lon in Canada was k4. 56

Apercent and the estimated coeff!clent of arla_ion corregted-for treqd

<



_ ‘ 55
for hogtpriCcs in, Canada was’ only l3 55 percent whlle the estimated
“long-run C.V. C T for grOSS lncome from hog productlon was - 23 02
percent and the estimated long run C. V C.T. for hog prlces ln Canada

© was only 20. 78 percent. However, the estlmated coefflcient (the C.V. c. T.)

. of weekly hog' slaughterungs was Zl 66 percent compared to the estl-'.ﬂ
mated C.V.C.T. of yearly hog - slaughterlngs of 14.22 percent in Alberta.
A slmllar tendency appeared for the- estimated degree of vari~ ..
ab|l|ty of- gross |ncome, prlces and slaughterlngs of catt.e in Canada
and Alberta. These results Indicated that ‘in the short*run, slaught~
erlngs may be the prlme cause of gross lncome varaablllty in contrast
i'to the long run situatlon, where price var}ablllty was estimated to
" be the maJor cause of gross |ncome varlalelty for producers of cattle
"and of hogs | v ‘91 |
The separation of‘gross |ncome varlabclutf into ltSf componf.‘
entlpagts is |llustrated ln Table 4.17.. The procedure followed for
‘the analysis of the weekly data was the same as: that used for the an- ;::f
alysns of the annual data. (

o The major cause of weekly gross income varnablllty for cattle
and_hog producers in Canada and Alberta was estimated to be the vari~-
Jability inhueeklylslaugﬁ?er. This is in contrast to the;estinated re-
sult of the analysis of the annual data For ekample, ah estlmated~56 23

-

iy percent and 70 99 percent of weekly gross lncome varlablllty for hog proe

'ducers In Canada and Alberta. ‘was caused by. varlablllty in slaughtering
(le..quantlty), whlle in contrast,only an estlmated 24, 99 percent and '
29. 0 percent of annual gross lncome varlabillty for. hog producers "‘f-

n&q
, tn Canada and Alberta was caused by hog slaugh%’lngs from 1950 "to

b #l973._ In addition, an estlmated 68 percent of weekly gross, lncome
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' ®
variability of cattle productnon in Canada was caused by quantity var

ability while only 16.84 percent of gross lncome varlatlon was est|mated
to have been caused by quantity variability from 1950 to 1973 Cpmpar-‘
able figures for Alberta were an eStlmated 69.0 percent ln the short run
’ andban estimated 9.48 percent in the long run.

' Table b.17
DEGREE OF NEEKLY GROSS INCOME VARIABILITY FROM HOG AND  CATTLE

PRODUCTION CAUSED BY VARIABILITY OF PRICE AND VARIABILITY OF.
SLAUGHTERING IN ALBERTA AND_CANADA 1973 AND 1974

~Amount of Income Hogs Hogs _ Cattle Cattle
Variation Attribut- - Canada Alberta Canada  Alberta
able to: L .
| LN L T
Price A 377 2900 31 198 3100 -
 A¥B JERIPEI R |
Quantity Kf-;g 56.23- ’»"_70';_99'__' 68 oz'.j- 69 oo
Linear Inter- i%— 25.'_.'14’5.""’-"5?1';:131 ©o30.70 - 23 01 B
_ action AT T T Lo

~ ) - N . . R
‘. .':

The lmpllcatlon of . the dlj’ferent resulbs of the long'run and
o short run analysls ls that stablllzatnon pollcles dealnng wuth short‘ -

- run problems. (ie., week to-week problems) should try to stablllze sup-'

:plies comlng to market, whereas -a long-run stabillzatlon program should
5!

;concern ltself malnly wlth stabillzlng prlces that projucers receuve.
1.However lt should bo noted that the. analysls of the long run and :
;the short run sltuatlons dlffered sllghtly. Thls may have affette& the l

,"'foregolng results. Posslble reasons for the dlfferences are dlscb*ed“below

.

Posslble Explanatlons for the leferences in; Short and Long-Run Results \

#m:.iature that there Is no dlscernlble trend ln S
,.’ ~',.. . N . L $ <

O ) . . . 'S . . - . .
. . . b
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any of the short-run variables was not of great importance or interest.
0f more importance-is the feature that price variability appears to be the

¢

.nma}or cqntributor to’ gross income varlabiiity for cattie and hog producers

in the long- run, whereas quantity variability apﬁeaFE to .be the-maJor :

1

cause of gross income variabiiity for cattle and hog producers in the
. K ' i

,short—run . ﬁ‘ ' .i: o ; ' : ' e ',
~ One possnbie expianatlon of this difference for siaughterings
'is that some degree of variabiiity |n siaughterings was: sked when using

annuai'data. However, if a stabiiization program Fbroniy directed at

o aggregate annuai income of a commodity, the wnthin*year variability in
- /

/.

. .-.fsiaughtering may be of - Iittie consequence.

A second possubie explanation of the differences in the short

A\

' and iong run resuits arises from the siightiy different sets of data
used for each anaiysis.. ln the analysus of annuaiﬁdata gross annuai : f‘y

'income was represented by farm cash receipts from the particuiar farm-
,ling Operation and prlce was represented by farm cash recelpts divided

B 3

‘7by the quantity of meat siaughtered for a particular year. ,in the \?
‘fanaiysis of weekiy data groSs weekiy income was represented by price’

'~times quantity of siaughter Thus, the data for the iong-run anaiysus

>

;ﬁaccounts for changes invsiaughter weights of the animals, (ie. farm cash

L I 'S
‘W .

wo »receipts = price~5f~uantity x weight),,whereas in the short run
ﬁ" g B ,
fbéﬂitdgt changes in siaughter weights of the animais

o N :

fanaiysis che gos,
bR 2z -
_could alter toé@i reg;nﬁe and tﬂMs aiter the income statistic was not

"™ L T RN o <a

o
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.

"'cons’ldered. If the slaughter weights of-.the anlmals_@has var‘led-Sl'Q'nis'

' ficantly oyer"t'l'm,e this may have blased the results of the ranalysls-of‘.:-

v

: apportlonln*g- the w'eek'ly gross annual income varlabi-llty lnto its relative.

4' ’

components.,y A Further pOSSible explanatlon of the dlfference ln the

tr

Y

» short and' Io%r-run %nVSlS is that this mgy“partly arlse from the dlf- .

..,,

erlods COVered by the anaZysls,, -;’"“,'_ e
d.?’* 7 -t
: ﬁ rs a further ex'planat‘}yox"l:ﬁe ”th’dlfferences 1n result’s ?

i e shbrt run*—-(ne:,’wi;;klleastlcity q supply may

r*'

'have Mreatenethan the lohgrgpn (le.ﬁ‘ alz*mmhs or more) elastlclty

. of supply Thls explana;.a-on"ls lntul‘.bvely attractlve In that there arev .

seasonal slaughterlpg patterns for cattle and hogs and thls may res.ult;

.
e ¥

tn"a higher elastlolty of suppl)e for perlods of under twelvp nfonths. »‘I'ﬁ’ o

R

k ‘additlon, a producer may be able to wnthhold hls product from the market.: '

K - v

for a few weeks |f he thnnks pnces wlll rlse ln the near future. Slnce e

-'thls optlon is not avallable over the long run week-‘to-week slaughterlngs

_ may be much more varlable than annual slaugﬂtermgs, and thls was; in fact,

shown to be true. R ,, ‘

E _ The results of the analyses of the degree of varlablllty and -

A:\. .

the maJor §‘ource of gross income varlablllty outlined in the chapter '

provlde some lthpllcatlons whlch should be- consldered\’hen devlsllg";-. R

-

sf’ablllzatlon pollcy ' The followlng chapter&;utllnes the results of

'-"further lnvestlgatlon into the posslble lmpllcaﬁons and effectiveness o

( o a-:l.t.

b,
i

gk




" CHAP.TER. v

EF%ECTIVENESS OF HOG STABILIZATION EROGRAMS
Introduction

| In Chapter IV the extent of price,‘quantityvand income-vari-t’
ahiiit‘y wes measured .‘in thecrt-run (ie. ., week—to-weeh) anA in' the

~"-iong run (ie.,_year-to year variability)for twenty-four years. In ad-, ~\.v»‘.-"'

‘dition the income variability was apportioned between quantity and

Epprice variabiiity, that is, an attempt was made to find the dominant
source of income (totai revenue) variabiiity, be it price or quantity
variabiilty "'g.' ' R - ‘ R _ '

In this Chapter, an attempt is made to determine the degree of

_effectiveness a. priCe stabiiIZation scheme might have on smoothing out

income flt.ictuations for hog producers . in Canaq, Alberta, Eastern Canada

*

3 and western Canada At the same: time, an attempt ls made to ascertain the

‘effectfveness of the FEderai Government s 1974 to 1975 Hog Stabiiization t”

”°5suppiy reSponse to a hypothesized price (or margin) change caused by a

’zvstabiiization poiicy. Once the suppiy response was caicuiated the cumd'

. ponse’ studies were cited Their estimates ‘of . supP‘Y QIGSt‘C'ties were: o

'd;:futiiized along with ‘the eiastieities estimeted’in this study. The

LB

‘program (described in ChaBTer ii)

]

For thfs chapter a number ‘of suppiy functions were estimated

o in order to calcuiate point eiasticities which were used to estimate a.
. . o
) )

' yiatlve effect of changes in price'and quantity on totar revenue couid be ~.“7
- estimated '

For anaiytical and cOmparathe purposes ‘two other suppiy res-'l?

ild'first study, undertaken by research economists at Agricuiture Canada,_
A » R TR - ' '

-,
|
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'1nvolved the estimation of nationai and reglonai hog suppiy functions.r,_;i

'»The second study estimated supply functions‘ for Eastern and Nestern

Canada which were developed in the context of a quarteriy quadratic

',programing model | | ' ‘
Eiasticity Estimates From TWo Prior Studies':

ChinL Pando and West - Nationai and Regiona'i Hog_Suppiy Functions

The stated objectives of the analysis by Chin, Pando and Vest

~ .\.were, ".. to describe the factors which in‘Fiuence the ievei of hog pre-

dd‘ ’ﬁarat the nationai ‘and regional ievel and to measure the effectr~

stated that .... these estimates are usefui in outiook work and In

e ,anaiyzing the effects of goveonment poiicies on producer prices, pro-”

.

o

duction and income, regionai iocation of production, exports and imports,

. and reiated variables ‘A

e,

Chin..Pando and west estimated their suppiy functions onga

semi annual basis and specified the number of hogs prod&ced as g function

of the lagged prices of hogs, iagged opportunity oosns as represented
by the mafgin between the average prices of good feeder steers and

S B “Chin, J L. Pando and'o AL west National and R 1onal
uppiy Functions, Economics Branch Publication No. /% \
ic

uTture Canadif September 1974) = S ';*_ o ;fj~
" .

'Analysis of Its. Economic lnterrelatlonshi's and a
“uatlon, Publfcation No. AE Guelph: Sc _Ag
‘mics and Extension Education, University of. Gueiph iSIh)

3 cnm Pando and west. Og. cu.,p._l';*
"md., p 1.

......

A.C. Zwart and Larry Martin. The - North Amerlcan Pork Sector ,f;if7
Hodel for Policy Eval= = -
ricu tura cono= .

ey S XY S
.,ugﬁaﬁy es in these factors oh the number of hogs gtoduced "3 They aiso T



C}

chonce slaughter stgers, lagged price of feed grains, a tlme trend and p‘
a seasonal dummy variable.' They also lagged the ehdogenous variable --
athe number of hogs produced- one: period in order to illustrate, "o the

process by. which the hog producer attempts to adjust his actual market- '7

foakt

-lng level Q to hls deslred or equlllbrium level of output Q*"L o Al‘t‘

From their analysis of supply functlons, Chin, Pando and

-

pwest calculated the respectlve supply prlce elasticitles. Some of

o thelr elastlclty estimates were utilized in thls study. These are sum—
2 marlzed inTable 5.1 . '5;gayé fﬁﬁ'

N "' l;j "lahleisll . o o
D ELASTICITIES OF CHIN PANDO AND WEST FROM NQTIONAL‘f'
, AND REGIONAL HOG SUPPLY FUNCTIONS.:

- Short-Run" :.Long=Run Stocks -of .- Cross. Elasti-
Price Elas-. Price Elas-.‘_Grain_Elas- city with™ -~

- tielty of  ticity of ticity of - the Price’ o
Supply . . .Supply = »~;Ai5upplv.."L-'of Corn

" .-’Canada ~§<35._~’"'*'fhtsﬁl_}’ﬂyw.ﬂfj‘~°8 o o
S R N e T e T e -

 Alberta | k2 om0z 08 S

- Eastern - '.-35}. | | U ‘ ._f1°f'

;,Canada S *:‘f";;

fwestern _‘fl T R o
‘Caneda 4o ;

Iy

Source-7 c S Chin, J L Pandﬁ,iljm; y
. ‘ ) Su l' Functlon.';




'westefn Canada were quarterly functions where the quantlty of hogs

.varlables. ‘The. Independent varlables used by Zwart and Hartln were -

Zwart ‘and Martln - The North Amerlcan Pork Sector iuﬁf“fklf;tf'Qﬁ;éfiiti?,fk" :
»C;A-Thls study had’ three stated objectlves. ;.7 ' .b;;ﬁ{;.ﬁift‘*f**

o :(l) To. describe and analyze the major factors which affect
SUpply, demand and prlces in: the North Amerlcan pork sgctoru

«'_.-;(2) Ta const uct a spatlal and: temporaf”model of. the North
L American pork: sector‘ln which. therrelltlonshlps derlved in
objecthe (1) can be Incorporated to explain changes In = |
- Canada's. productlon prices, storage consumptlon and trade o
<.of pork products" . . )

el

',‘l3) To lllustrate the usefulness of the model ln evaluating
; _:the effects of policy changes on: the Canadlan pork sector, 1

”»;p; The supply functlons whlch they postulated for Eastern and

slaughtered was a functlon of lagged hog prlces, lagged feed grain F

-,prlces (or stocks of graln),'a lagged opportunlty COst varlable whlch

_;was the margln between thn prlce of a cholce slaughter steer and a good

feeder steer, a. lagged endogenous varlable and a set of seasonal dummy 1?

____slmllar to those used by Chln Pando and wesl: but‘the length of th& '

Al St

'“»~‘lags utlllzed dlffencd between studles. From these supplY‘functlons 'f

'i

. LZwart and Martln tlmated the elastlcltles summarlzed In Table 5. 2

TN ‘For :he purpose? of thls studv'. l‘°9 stmplv functlgns were estlmated on a ' ‘
"ixkkquarterly basls for Canada, Alberta Eastern Canada and Uestern Canada, :
~'auslng data for twenty-flve years, 1950 to 1974 ;f-fu iii-.;t” yi
f}fgf,}:Vl Speclflcatlon of the Reglonal Supply Functlons :
..:m;:Theoretlcal Conslderatlons : 'u?-iyf:hl‘.j~”f"’L: x'fC» 2z E;{_ :~3;;;;5:t§;
4.~?it‘. The structure of the supply functlon postulated ln thls study Gfl“

\ Zwart and ,na-'ttn E cn.. p."“l
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‘ o ) Tabie 5 2 _ v ’ ‘
ESTL“!'ED ELAST'CITIES BY: ZWART AND HARTIN FOR THE NORTH AHER'CAN
| S, .. PORK SECTOR -

S Eastern" o Qesﬁerﬁ.
L oo ..~ Canadas - - Canada
 Hog ‘Price -~ o0 o U
CshorteRum oo 22 RN T2
5 Long-Run ».7-]';c.ﬁ?i:;f1“€""*' ':i?ij“,8§t,f' SR '.zoi}ffi.
o Feed Price or Feed Stocksf'. o n o
Short‘Run_" 3 _';.'_ i d-n L :._-:.63*.l i o '.]?{
f;%;;.f S > oo o

N Estimated from statistICaﬁEy ]nsign Cant regres;ioﬁ o
o coefficient. SR }3 : - ’ A;.@

Source: A .. Zwart and Harry Martln The North American Pork Sector' “%a_
' . Analysis of |ts: Economic Interrelationshi s and a Model for . .
. Pollicy E Evaluation, Publication No. AE: (Guelph: -School', -

*® of "Agricultural Economics and Extension Education Universlty o

-+ of:- Guelph 197h) < - L

. ~
: 4"‘ .

‘ is based on the adaptive expectations model s The adaptive expectations A

model squests that a producer formulates his production decisions based

A,

- on the exp&cted value of a variable. For exampie, a hog. producer is

) : assumed ‘to have based his produ$tion decision on the price whlch he ex- ”f S

pects to receive when\his hog are matune.,ln notatidnai form this can

" be denoted as: _'.:'ffP' o ;' " 'An” o p . ﬁi .
S fT Qt =a+Bpr -'A‘;Ut_“f_'f S m e

FEPI

- o M o ‘:-_
e et s*,.

l Harc Nerlove, "Adjgtlve Expectatlons and CObweb Pnenomena " ;f'

Quarteriy Journai of Economics, Voi 72 (1958), pp. 227-2&0




‘where: A T S

ka;f}f the quantlty of hogs produced‘ln perijod t;
'fPﬁi_gté the}expectedaprlce,fand”
; Utl' - the'dlsturbance term.“
. Slnce‘the expected prlce P* '6 ls an unobservable value a&.d”‘
' assumptlon must be made ‘on how the expected prlce ls formulated by the
fproducer The common-assumptlg! of the adaptlve expectatlons hypothesls.;
ls that expectations are revised ln each time pé??od by a fractlon of the”
dlfference between the actual value of the variable and the expected
'.value of the varJabJe. ln other words, lt ls assumed that the producer.ia
. . _ _

. wlll change hls prlce predlctlon for a following perlod of tlme by a

certaln fractlon of the dlfference between what he thought the prlce

- would be and what the-prlce.actually;turned out to be. ln notatlonal form

- 2

'thls can be expressed as

- Py £, - t_,,_,) N

. . t-n
- 'where: o \“:4 ' aq;f

o

e the estlmeted fraction by whlch producers re-:

,,4, 'estlmate future prlce and

i Py “v = the actual (observed) prlce ln tlme perlod t. f

Utlllzlng a yck transformatlon to comblne equatlons (7) and : :

(8). a new supply functlon can-be estlmateduéhereby the quadtlty of hogs l:f.".'

\.i,- v

'produced Is expressed as a functlon of a set of‘lagged observable varl-i?f:"fu_f
e
.ables.l ln notatlonal form the general supply functlon can be denoted asﬁ
| ‘. ]t" -a(l- x) + s(x x) ?, - + xqt 3 +(u vut_gI ) (9)/
Tﬁﬂﬁ;.lii »Qé{ A-_thesquantltylofihogs*produCed;lh perlod;ttilyff;
*‘”iﬂF;f. 1 Ihe Koyck transformatlon method s des'“;bed'by Jtldohnston,

| l;ﬁfEconometric Methods Second Edltlon (New York- ncc“‘\*;f 5




3 ﬁ‘mation procedure Facilitates the estimation of iong‘f“" °'35t‘°]t'°5" o

- .pt-ﬁ-.=-the actual price of hogs iﬁ time period t-n; and

| Qt;ﬁ, =~the-quantityfof hogs.produced in the‘previOUs
' tlme perlod . -
e By lnciuding the endogenous variabie on the rlght hand side of (9), one .
-distrlbutes the effect of price changes over a number of periods, that
'is, a diatributedhlag comes Jnto effect. | KK/.‘
| A problem with this ‘type of model is that the function when a
.;estémated by ordinary least squares, vuoiates the assumptlon that the
dlsturbance term is randomiy dnstributed w:th a mean of zero and a con-
stant variance. Thus, the estimated parameters will be biased and in-
conS'Stent | ' - ». ' ;_ , L
There are a number of ways to mltigate thlS problem. One can.
'estimate ‘the parameters by ordinary least squares and adjust the estl- .
-flb'mated B coefflcients by dividing these by ‘the estimated A coefficient of :
| the iagged endogenous variable Another method wouid be to select vaiuesh
:\of the A variabies betl'en zero a.d one and to 8dJUSt the vaiues of the'
expianatory variabies by these varlous values of A The functions couid
then be estimated using ordinary ieast sguares and ‘the regression which -
lelded the minnmum sum of squares of dinlations‘from the mean of. the-f.

‘l . v

tdependen arrabie couid be chosen -as the representative function.l

‘ L

EER Jn this study, the Flrst aiternative was chosen as this estl-

®

U

This procedure was utiiiled by Zwart and’ Martin in. their study of the 'ﬂ"'" -

North American pork sector.~; ».._" ;ﬁfg,'

‘ _pecification of the Explanatory Variables

The various regional supply functions were estimated uslng

A



&

ordinary leastﬁsquaresiwith the assumption that a linear relationship

prevalled benueen the dependent variable . hog slaughter,at lnspected'

-~

establlshments, and the mdependent variables lagged five quarters

where:

e
_ ﬁ(ls months) The

HSi -

B

ST

?i‘ 117" 1¢t-5

postulated general supply function was:

"+ B, ,HP + BZlGS +B CP

1t-5"837CP1pag * BT + AHS; )

SD] + 8602 + 870:3 + Ui " ' o ) (".0)

'the"number of hogs slaughtered in federally lnspected

_ establlshments on a .quarterly basis for the years

1950 10 197‘1 (i -?eglog ! to reglon k4, le , Canada '

;was desl-gnated as region l Alberta was designated

as region 2 Eastern Canada was deslgnated as reglon

o 3, and western Canada was deslgnated as reglon ll) S

HP, =

.'."ll9108 to 197ll on a quarterly basls.Aln order to

the prlce of lndex lGO or Grade A hogs for the years g

/\.

"ascertaln the’ effect of Income on. the dependent vari-'

'able a "value-added" variable was calculated and the

o -regresslo"s were re-estlmated after&ving replaced the

'prlce varlable wlth the "value-added" varlable ‘The g

' calculatlon of the "value-added" varlable ls explalned |

in the sectlon followlng, o

the stocks of graln (wheat, oats and barley) on farms |

.ﬁ"on a quarterly basls.‘ ' : . e f, o

- P =

'the prIce of Ontarlo No 2 corn bought on'a carload

~basls F 0 B Chatham, Ontarlo. Thls varlable was Inter-.

_bchanged with the gral ¥

"cks varlable for Easternm



-Canada as it was hypothesized that Eastern Canada hog
producers react more. to change in corn costs than they K
would to. changes in other feed grains, .
T e represents a linear time trend used to account for
such factors as technological changes, T'= 1 ...>25,
D],bé,D3 C -vvincluded as seasonal dummy variables in an attempt
to ascertain any seaSOnal.affects on production{'
(in the first quarter == D, -1, D, =0, D3 = 0; -

- in the second quarter -~ D, = 0, 0, -1, Dy - 0;

. in the third quarter == D =0, D= 0, Dy. = 1; and

in ‘the fourt‘\guarter - Di ?ioz:' Qj - 0. )

h

lt was expected that hog slaught“r lHS) would vary ina @osi-

tive manner with the price or "value-added“ variables That is, as:
2 L G £
Y. price or profltability ('Value-added") ro e, supply (slaughtering) could,

-

-

" "be expected to increase five quarters later. ‘ It was also enpected that
'hog slaughter yould vary directly with the availability of graln stocks.,"
B

. The grain stocks varlable was. used r%ther than feed gra&n prices due to

¥

the unavailability of 'bff-board" graln prlces These '%ﬁf board" pri&;s PR
- N ~ - -_, \ s R ‘- ) ":l'_' . o : ) ) .-_‘ ' %'t

o

- o ]'Hog prices were. compiled from Agriculture Canada,’ Livestock
Market Review,.(Ottawa, Markets Information Section, Production a '
~ Marketing Branch, various. issues) The explanatoty hog. price variable
-postulated for Canada was the average af reported terminal ‘market prices
" of Toronto, Montreal, Calgary, Edmonton, Winnipeg and -a Saskatchewan . -
" market" (either Reglaa,.Hoose Jaw or Saskatoon) . The Alberta: explanatory
.. hog price variable Is.the average of. Calgary and Edmonton reported e
terminal-market prices. The Eastern. Canada explanatory hog-price: variable _
" is the average of the: reported terminal market prices for Toranto and T
.. Montreal, The Western Canada explanatory hog price market variable is the .«
. -ayerage of ?Eported terminal market prices for winnipeg, Calgary, Edmonton
- -.and ‘a Saskatchewammarket. . . _ ‘ , T




68
were.the.relevant prlces for western producers ln'the:pastl Buk'slnce
these prices were usually not recorded, and it ls hnown that the price

. of grain varied lnversely wlth the avallable quantity of grain, stocks

q
. of feed grains were used as a proxy for feed grain prlces and were

.. .
. expected to have a positive effect on the manner in whlch hog slaugher-
. ) , ' .ﬁ _ . _ :

Ings varied. _ _ . ' o ; R

7 Eastern hog producers, onjthelother hand, utlll?ed corn more.-"
than'barley as a feed graln for hogs. Thus,klt;was“expected that hog
.slaughterlngs.wnuld decrease five Quarters_after“the price'oflcorn_had o
bnncreased-- an’ inverse relatlonship.z | o

it was expected that the trend varlable (1) would have a- posa{
tive coefflclent as productlon technlques and management practlces have
bchanged substantlally in the last twenty-flve years and that these

changes have. resulted ln |ncreased production oyer~tlme.

'Ca;culatlon of the Value-Added Varlable
| " The 'value-added" varlable was calculated in the following
o e ] -
. manner:hi '
__l) The feed cost necessary to grow a flfty pound weaner to

market welght was calculated for each reglon.,

2) . ﬂhe feed cost for western Canada and Alberta was based- on frl,ll

_506 pounds of barley plus h2 pounds of soybean supplement ‘per hog on a

A 13 percent protein_ﬁlet, whlle the feed Cost calculatlon for Canada and
)

"Eastern Canada : was based on 2?3 pounds of barley, 253 pounds of corn

L) stocks of feed gralns on fagms were complled from Statls-' el

. ,tlces Canada, Coarse Gralns Revlew, Cat No 22-OQI (Ottawa. varlous I

"lsSUes.

RSSO 2 Corn prlces were complled from Domlnlon Bureau of Statlstlcs, _fhg

.Canada Graln Trade, Cat.;No 22-201 (Ottawa. varlous lssues),"%r
. ar* N - . R »-: " . v i R ) . ? .
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and 42 pounds of soybean supplement !
' 3) The quantities of feed were multiplied by their various

reported market prices (eg corn price was taken as the price of No. 2

corn bought on a carload basis, F. O,B Chatham, Ontario) and divided by

l 65 to reduce the feed costs to a dressed weight basisf comparable to
-the reported terminal hog market prlces, since the warm dressed welght

of a market hog usually averages about 165 pounds. Thus, since the feed
cost was calculated on a per hog basis, dividing by 1.65 reduces the feed

I' 2

o ‘cost to a per hundredweight dressed hog basis .

Y{ ,h)i The feed cost on a per hundredweight dressed basis was sd&,_
. - o
tracted from the reported terminal market per hundredweight index lOOprlce

for each quarter to obtain a margln or ”value-added" meesure The "vaiue-
’-l/.

‘, added“ measure was a t f crude profitability measure and was substi=
supply functions in place of the: hog prnce

tuted |nto the regionai
variabie on the assumption that producers made Eheir production decisions ".ﬁ'
‘on the basis of some measure o; profit rather than simply on a measure ~~{

L of price. in addition, substltuting the 'walue-added" variable into the

- supply function facilitated the estimation of the production response L

to thls variabie which is of interest since "value-added" was the basis .Tfrxf*ff

of ‘the Federal Government s hog stabiiization program of l97h 1975

K

Empirical Resuits and Caiculated Eiasticities

-“For each region under study, two regression equations were fullf"hi,:d

nqtimated using ordinary least squares. The first eqUation‘contained the ffff,*”1

g.‘rted tennina] market price of index iOO hogs as one of the explanatory ;iff;‘

1. The. quantities of feed used for this study were similar to- the ffhli

quantities used In calculating the historical margin of the Federai Govern- ;ii‘f

' ment s h09 Iabiiization programsof i97k~1975

Co 7~?-‘;'
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varlables ‘in the hog supply function For the Second regressﬂon equa-“ .

tion, the price of hogs was replaced by the 'Value-added" Yarlable The
‘independent varlable and the other explanatory variables were unchanged.

The Canadlan hgg supply function-- Thls equatlon was estlmated

with federally inspected hog slaughter postulated as the dependent

varlable This was regressed on hog price lagged five quarters, - ‘lﬂliz i
,stocks lagged five quarters, corn prlce lagged flve quarters, a llnear .
trend variable’ a‘set of seasonal dummy varfibles and ‘the d-pendent
var(zble lagged. o:e huarter. The estimated result was: jn; v
~HSCA = 88523 975 + 79, 932 HPCA - 8!0 l8k gPCA + Zlk GSCA + l599 636 T
| (872) 63 (-1.399) ‘.-7’ (2.999) . (l 751.)
+ 380#90 36 FQD + 207606 58" SQD + l6560l 98 TQD + GG'HSCA -1 : (ll) A
(9..342)_\ ~(5.372); . ' (u 229) . I.__(t‘3.,89_3) o

- .903 . <

) ”l;gjﬂsckf'; f.-"t:he level of quarzerly federally janected hog tl;fj,;’j :F
' rslaughter in Canada, f '5‘ ’ ', h'f | :-aq,.; QQ.y

1ff.35CA :'\.;;the quarterly ‘hog price average for six markets,"
;canada,vfj;:;hrvﬁf”<ff f .’i';'“ B t‘.,ﬂﬁ.<riw
o CPCA ‘;a;the quarteri;ﬁkorn prlce average F 0 B Chatham, ._{1-

SR SRR

GSCA f-fthe QUarterly stocks of graln on farms ln Canada, ,ﬁ$1;~%”-

T {{'~f”'é*the linear trend, ~-s,‘-h*37if ,.j}‘.' ji»":;ﬁ§;
. FQD, sQD, TQD. g'é}the Flrst, second and thlrd quarter dummy varlables,‘tf;.'g37

'7"f,}'qu_ respectlvely, and

: HSCAt ‘ L the dependent varlaﬂle lagged one qUarter._ffz""‘”'{?d
- The t values are lndlcated ln the bQBCRets," ‘ ‘ 1ij}
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_ The sugns ‘on the regression coefficients were consistent with

. ' M-'
economuc iogic and indicate that suppiy was directly reiated to. hog

rice, mversei‘y reiated to the price of corn and directiy related to .

: Y

R »s”tocks of graih‘s on farms ln addition, the estimated regressuon ¢oef- “
e fnc:ents wwe aii sagnuficantiy different from zero at the 95 percent

? ievvei excepi: for ﬁ'ne corrL price variable and the trend The estimated

A
-

- coeffic‘ient for the.sorn pruce variabie wasﬂsign,ificantiy different
»j‘“}‘:;; Fow zero ‘at’ thi 90 percent confldence ieVeI The . coefficie,nt of '

determunai‘,ion (R ). ind’icates that 90.3 percent of the variance of the )

e denendent @ariabie was expiai?',ed The resuits also indicate that the. -
S k*?iaugh%of hogs in one period is affected by the siaughter in the _
.' prgvcouwerio& as indicated by the estima.ted coeffncuent of - 0 66 R
T R , o : ® .
on: the variable HSCA ' L Cee . . 4
: . t-1" e . . : ' oo i N
&The secondv‘@uppiy function was estimateds using the “vaiue':g T e :‘.
i B £
added'{ vafiabie as&an expianatory ‘anabie in place of tbe hog pnce . . ‘3»
‘variabie. The resuit was _",0 Q’ . e T m; '-f--,.; o "". °
*HSCA = ?07974 98 + 80, 07 VACA = 1. 235 GPCA +. 213 ¢ Rk 817 737 'c o
S (1 075) (2 677) -“(-,_‘ 39) (2 99’!) O‘i‘i) ,
- + 373292 h9 qu + zlosz§ 385D + 16723 oz 'rqo + 652 igCA g‘ 3 1;; 'ﬁj
| (9 155) | - (5. uss) o (‘0 279) (8 673) ot 2) -
’where:\ "‘ .~' . .' . ‘ . v- . . ..- - :' . :.. '. :.'. .o

VACA - the quarteriy "vaiue—added" (margin) variabie caicuiated
T for Canada, and aii other designations were as f‘or ‘ .
equation (ii) |

" The ¢ vaiues are indlcated in the brackets., T

.
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ﬁ

. * The results of equation (12) differed little frdm those of |
, equation (]l) ‘The sign on. the estimated coeffl’cient Fo; the ivalue-" |
added" variable ‘Was ﬂbsitive and;ngniFiqantly diffe&t from zero at
%e 9; percent confidence level.;The es‘tima&ed Qefficnent for the corn
prlce variable was no longer sl.gnif‘icqn,t bu stimated cgeffiment ’ s
Jfor the trend variable wes- s‘l*i{s;can?«st the $ percent confidence level
The lnclusaon of tﬁ% "value-added"‘ variable did not improve the degree '7‘> ) e
of explanatlon of the varlance of s:pp% the R2 did not increaser and

the regressnon coefflcients on most of the explanatory varoab\"t ‘did

not change appreciably_ . . ' & v R
The A“’-‘e"‘a h°9 supgly fl{"CtlonS‘& These functlons were ‘ 1
.g]mated in a facshion similar to the Canad ian hog gupp|; fUﬂCfions. The é“
mated result using prlce 35 an explanatory variable Qas\ ,‘il’ ’ R :‘:
A |

#fl 997 +. 137;4&1. + .088 GSAL + 297 621'T & 1011181.21 FQD VRt
C : « s
e S A (021) “ : (I ln) N ¢ I ln) B (8.565),;\-3 g g e
Ts 88177 Q89 SQD .+ 73557 779 qu s 36 ML, REEE 5 . 1| | BT
- {8.411) (_7 1§9) g0 Lo, A
..R',A %847 o '.' B ¢ S s o ' 3
where: R S - -
Ea HSAL = the quarte'm l’eve’i of federallr inspected hog S
. o A siaughter m Alberta, ' ; -
P : : . RN
' HPAL = the quarterly average hog price ln Calgary and Edrnonton, -
© : . P .o . S
“GSAL . = the quarterly grain stoeks on farms irr Alberta. and‘
the rest of the variables were the ‘same as- those in ',. iy
equations (ll) and (12) : | "3 ;: . | |
8 The t vaJues are indlcated in the brackets._" L

R

S S . ey
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e o e ‘,&fu B
T In equatlon (13) the slgns on the Imated cuefflclents
. Y I ' 1) .

' ’conform to economic logic but- the estrn{éted‘dd%!ﬂcle&t f

prlce vartable is no: s"ignlfl&ntly dlffer;ont frug(zero. in lddltlon. e
.-the estigated coefflcient{an the graln stocks varlable s slgnlﬁclnt :
. « - ’.

' L I
. only at a’, low confldence level’ (Ie.. 80 percent) .n equatfﬁ'ﬁ (‘3).. the

~

slanhter of_ hogs tn one. period is dependmtmpon the slaught.or of hogs

o -

“ m the prevlous period as indicated by the coﬂfflcle& of 0. 736 on the
v TR : LA v
E : ;’. «" R PRty A 474"'"' "";'
"VVW@:iable USALt o . o ‘dn ) i
L H\en the "valqe-added" varlable was;: tltuted for Y
. T RN Y

 ‘ - prlce varlable a"d ‘the SUPPIY f%gctlon was re-estlmateﬂ, ;he . '
‘regresﬂon r‘Esults dld not drffer app;ecla&ly #om the 55:1  Tudia

| in equaﬂéﬁ'“(l” The- es,tlmated resyl *&.s 9,?: . e - 7\5 - }
f HSAL~ ~ -15024: 5°8 * 6. 5'5WL"; 4?91 gsAL +259. 857 1 + tbﬁ‘&‘ﬁ' FQO o
) eBy) e U ah 0. 269) (8 ne _‘lwf; R

* 387'5 B15.5Q0-+ 74635 sIL TQD‘i Jlo'l usm. _g ey o '9@.’};'_‘{ o

41
3

@) e ‘9~""’" @ S
-'°8"81‘ T % 'j, |
| . ,k et BT ,’._'.‘. S S e
? where: '”"Wg‘ e TR L#'ﬁf";Lgif’E%w~‘ o

- VAAL’ ‘= the ‘q”(zorﬁ/ “valu " d_ed“ lmargln) varlab!e ca o 7 B

] . culated for Afberta?; . _,all'.‘.%o;thc.r de; l;no;ions we_re i
- o _";j . as’ for equatlon (13) | b_ '.',J.-,‘ = : ST : /
B The t values are lndlcqted “in the brackets. N ; b .
S The ;tern Canadlan hog supply functlons-— These funct{ons o _“
'.were estlmtod in the ?ame‘manner as were the supplf/functlons f'or
canada and Alberta Uslng hog prlce as a explanatory varlabla, the re- o | ‘
'sultwas- | ',;';; \ v o ~~ e n ;,.." et
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) :z‘h,; l;‘;t\;z.“ | tyv . S | ' ) . . .' ' 7?
H_SEC - 32003 5]&;@?‘0“ 1027 HPEC - 3‘!9 5” CPCA + 1376 6‘0 T.. | | ’

N

(6. 767) R LE 9083 g (mm uo 503)
903

where L e Y B . B * : L S . B L
) s . g BRI . PR . il: I :

e HSEC - _- the qharterly leVehfederally lnSpected hog slaughter
:v' K R o Lo o ». zl.- . ', . } S,

L e . "~_’ Toronto and MOntreal..; ,

K ?

.
, fThe ieesonal effedtp tn Eastern“tanaﬁq‘epear to be s hat more pro-

‘la

1n Eestern Canada, H

K o R ;

Th,e t va\ues are indlcated tn the brackets '_'_'f -.;.-';. S a
"‘."'l"."." '  } B R
e ‘The J&ated resulgs, shown ln e,quatlon (15), lndﬁ;ated thﬂ

...."s '5 > "’vi.

hog p[oducﬁon se:ms l!'bt;e seneltive to the ‘rlce of hogs In Eastern Caneda '
;han ln Alberta Thls featur&ﬂs“ !pd!cated by the slgnlflcance of the B
estlmated coefflclent for the hog prlce vtriable wmch was slgnlflcantl\g,;
dlfferent frbm zero at the 95 percent confldence |evel. The estlmated

" coiﬁflclent ford:he corn prlce garlelﬂe ls of the rlght slgn. expected

Aty
#ﬁzﬁf - . .

from economic ‘Ioglc, but ls not slgnlflcantly dlfferent from zero.

- second quarter clumy varlable ln-‘ uetlon (IS) was’ slgn\‘flcant at the 90,

&iPEC ﬂ - the quarterly ave&age pcice of lndex 100 hogs In S

CPCA '_.; :he quarterly pHce of corn for Canada, - x

wola l'v‘;E‘:t 1= ahe lndependent va(glable LIagget:l one quq[ter * %%&

on
than In Canada and 1o, .A’lberu. The estlnated coefflclent for - the -

Somir

(.,63":‘) (2.815)  (-1.908) (2 SR L
o A
N mf‘7as o7 FQo # u&%ss 23 sQ0 + 23998.%2 o0 + 7uo HSEC,_

.ﬁq' -

R4

'.‘.

P"""‘ °°"ﬂd"'°' ““1- The utlmted coefflclent fo:f'rhi f!rst quarter ;

duunv var!able ln equatlon (lS) mx Ignlflcen&;e the 95 pencent confl
% '}

ence level .
-

s




= o o - "‘w - L oy
. . . ~“ S .75 '
3 Equation (IS) was re-estimated as it ‘was for the prevlous
¢ two'ireglons, uslng the "value—added“ varlable in place of the prlce of
" hogs “The result was ' |

Hs;ﬁ - 42950 usr + ho. 755 VAEC + 39.655. CPCA + 1484, 3037+ Mooo7 85 Fgo

| G s fe ny sy
+ 40098, 354 suo + 23693 a7 QD + .739 WSEC, ;. Vo (16)
XiB sss) sy «‘W ‘”9)'* Lo Y
R = .900.. S f-"“ o .

,:‘“where R S RIS R ~p" PR :
: VAEC S “velue-added" varlable calculated for ﬁnsterﬂ f .
I | Caneda. and all: other verlahles were as designated ln | ._ o
o equatlon (IS) o e g R I SR

| %I‘
J s
PRI .
v
Pr.

L > . B R o
- ,‘The t values are ‘}gﬁd! the brlckets- e *:; _ “‘T s
»a": R 7‘»- .L_‘;f The_ifi'fvifas _f" 241 fference in the est!ma eﬂ“ 'esm'ts oF . PR

o ‘.,eqUa;lon‘ (IG) and (IS) m“kqumom(ls)ﬁ the estimafed coﬂlceﬁt foF -

ignhﬂcandy dlfferent from zerotbut i?
‘" ~'----:,the estlmated coeffk: A for' the.corn prtce varleble had a slgn R j‘

L opposite ‘to’ thet expected 'lMs coefﬂclent wi‘s not however, slgniﬂcan-tiy _
'* R _'dlfferect from zero. “The: toefflcl't of: detemlnation (“R ) lﬁ@q"atyon ‘ ‘
B ":_f W(l6) fs nt:t apprec!ably dlg’rentv_from the R2~ Ln‘vequgtion (JS) ‘ C
‘ ."_’,_,'esthnated coefflclent’om the legged dependent varlable (l-lSE(‘.t l,) In both
BN *equatlons indieated “thet the dep'endence of hog sltug'htq on th! slaughterl "

T ,'/of the !medlate‘%y precedlng. querter was hjgh

: ¢ ';",”._»!Mysaqeq_nanner as

- o W~ 6’



. ‘uswc - 23092 785 + 14, ost.. prc * 177 csc;\ + uza om. T + zzzasu 210 qu
| = 379) {. 9094,; (3 376) ( 879) , (7 98!»)
. 15751:9 1 sqo + 131389 96 qu;, 606 uswct ] s (37)
6.143) (5.045) fﬁ‘f", (7. 339) TR -'\jf'.'-‘?‘-:.;:
where: ..+ - d"._dw"‘~’ - 7,: [:..".‘.rf:f e

. -4 . : . R
‘;QHSVC - the quarterly amount of federally lnspected hug v

(

slaughter in western Canqda y E

é

HPWC -~ = the quarterly average pr}ce of Index 100 hogsa 1n.'

Calgary, Edmonton wlnnlpeg and a Saskatchewaqﬁarket.' ST

...... &F

GSCA. ; - the quer'terly !ﬁ‘f" grehg stpcks op fam_‘,a.vtn Cenade, {fendﬁ

b ' ..'.
0"3 qu,ﬁter,“_.'. e

.90. .

.'-:' Lo ‘W ”1"' the .'Uependent variable legged

The t Vﬂlues ere [ndl,cated ln the brackets ‘ T

'~ ‘J ]'he dstlmpted c‘pe-_ »f lcient an’ the h

0

‘ '»-q‘.‘propex: slgn as dtctqted hy eCoanic logl‘c,5f’__ﬁ"-’-(:»ﬁ:'s‘i__: ah] -
.._llj:'dlfferent f'rom zero. lhe est{“mated coeffi’d&ent offt/he”graln stocks\ varl-'v.:_.v.;'ti"* e
. able had the expected stgn and wes slgnlf lcantly dl fferent’ from zero et
| ;7‘:3 ‘:the é percent levelmence The eetlmated coefficlent on the

/trend verleblq.wel not slgn!flcarrtly dlfferent from zero lndtcatlng thet

/

A"/ hog slaughter tn west  ,
over tlme. The estlmeted eoefflclent for the 1899ed d‘P‘. A

'tanada had not stgn!flcently Increased In a

"1inear menn_er

Q dent vcf!eble,"' _‘;_' G, l) Indh:ated that the amount uf ho&laughter Tn R )

Cen

s . Heetern Cenede w,es effécted lessu By the amunz’oﬁ hog slaqghter In t}aj _ »'

a\ -
oo

lmnedletel(‘ precedlng rter tﬁ‘an was the case ln Eestern c«m’ad.. Thet

. ..F‘.




L orv the Iagged dependent variabie for western Canada (equation (17)) was
0. 606 The estimated coefficient of determination (R ) for equatlon (17)
»t was lower than those for Eastern Canada, (equatlon (i5) nd (lG))ﬁ-
s Bw percent compared to 90 2 percent in equation (15) end 90 0 percent |
ﬁ ln equatfn (16),, However, the Rz in equat@m (17) was uery simiiar to the
N -\,?y‘. . .
Lo Rz for equations (137 and (l’i)-- 8‘! 7 perceht;, and 81& 8 per«cent, respec- el
o ':..4_ ' ,k t .
L tiveiy. Thus, the degree of expiana"tlon of tﬁe varfar\ge.ofusuppiy ln R
i N R ‘i ;l oH c
LN weétern Canada was. very siu@r to the degree of ext:la:ﬁtion of the . g
variance of suppl in AJberta o R Y s R
o dIn re-estimat.ing eqw*tieﬁj)(h). USe of the "vaiue—addeg"' ’} /
= variable in place qf the &hog prlc_"yariabi!! §a‘ve the foiiowinggresuit' e. s
u uswc = 229%9 21_.’ 3 .183 sst:A + 333 eha T + msn 7# qu »?"“5
TGRS | SRt 5@ %Jys)t e (8’099) '
T+ 158607‘§q0\\..l ond 3 TQD + 992 nswc I Q}fr -,Q,,_;?‘H;d_“’“..";} _'° | (»18) ‘
(6 3l2) B (5 306) . (7 310)‘5 PR A -
A _' L VAWC _.' _the'q'ua { "value- dded“ Qariabie caﬁ:uiated for
o v A f g iies“fern Canad \ . the other v riables were as
L designated in equatrion (17) 9&
The t \caiues are indicated ‘in the brackets. -
R -r-"'. The estlmeted coefficlent on the "vyue-«added" veriable ln .
. equetion (18) wes signlficantly different from zero a®ythe 93 percent SRR
confidence levei a sharp fmtrast to equetlon ("’g) whe(e the estlmated
. oefflclent on the hog price viriable ‘was ‘ot slgnlflcently dlfferent
i

. from zero. Other than 'that there wes y}y llttle dlf!erenceebetween the




.

”ﬁqg\lagged depcndent varlable is used as. aanXplanatory varlable,,.

"n - Watsoﬁﬁstatlstlc ls conslstently over~estlmated That ls, o v

any calcu on- of the Dufbln - Watson statlstic ls hta<nd when a lagg
“ )'l‘. f. . .

' dependent variable Is lncluded as an lndependent varlable

Elastlcltles Calculated For the four reglons~- Fron the re-

-~ ~

' sults estlmated for equatlons (ll) to (18), a number of prlce nﬂd

'jvfgnog Price Elastlclty A‘[ﬁ k2

s ;;sratn Stocks Elastlclty _-»-;:;lé;-’ Cam el

b ‘

.'Walue-added" elastl lties were calculated These elaa!lcltles, cél-:. .~
[ 2 - A

\ .

" culated at thelr respectlve means, are summarlzed ln‘Table 5 3

. ‘ . . - . : AR
Table 5 3 g

‘ . SUMMARY oF ESTIMATED RESPONSE ELASTlClT 3
4 .- o+ - FOR HOG SLAUGHTER, EONG RUN AND SHORT

s . Canada = Alberta  E4stdPR:, Western
A 2 LT T Canada~<ﬁ£@nadar,” SENEPRE S e N
S = ISR AN
- Short Run. - Aofoo S : e

Hog Price. Elastlclty B T LR TS | fﬁf?.

alue,ﬁded Elastlcity 4 _. o7 o 03% ’ 07 S o | |
'Corn Prlce Elastlclty = a Q.QSi Uw'j o -.07 -
'Graln Stocks E]astlcltyfl. -.65 ' E-°3*ff--'

Long Run ‘_"‘ IR ) t E ,::;f S iul

»‘fivalue Added Elastlclty S0 amt o7 a7

l; ECorn Prlce Elastlclty j, ‘fF.Zh*“'[i' f Aﬂ%ﬂ-}ZZ*Q-

.....

* Estindted from statistically nsignificant regrapsion coefficlent.

Yoal S . clu ] L MY
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'-'1

‘ ,:to thqghog price and "value-addad” varlable changes western Canada  }.;.fo»"

&
The long-run elasticities were calculated using:
T-b ' | o 9
where: ' o ‘

LR = the long-run elastlclty estimate

SR the short-run-eiastICIty estimate, and

b . = the es&imated coefflcienf for the lagged dependen' vari=
.l abTe. . ‘- | . .. .' - ~,-- . . -

-The estimated elastlcities lndicated that Eastern Canada pro- S

ductlon decislons, repraéanted by hog slaughterlngs were responsive

land par%lcular]y Alb:;ta. hadl lower own price elasticltl:;pr supply thon m":'t o

those estlma;ed for Easte&n Canada Thls was. partlcularl the. caae for

R the Iong-wn elastléﬁlé& (eg. the estlmated long-run own' prlce elastlclty

. § .
”-'grain stocks elastlcity) estlmated for thls study compared falrly closely -f

i ;of supply for Alﬁigta ﬂas .00h compared to .58 for Eastern Canada) . ;t; .

The prlce elastlclt&es estimated In’ thls study weré generally

"lower than the elasticitles esflmated by Chin Pando and west (Table 5 I)

' :The production reponse to changes in the graln stocks varlable (le.. the -

¥
"\".’“

"'_to those estimated by Chln, Pando and west For example ln tﬁ?ilsgﬁﬁa

".,also tended to be sltghtly hlghar’than tha prlca‘:éizflcltlas estlmated
t':_fn thls studx, partlcularly fof Eastern Canada.-Ih

':fflstocks varlable elast!clty estlmalnd by Zwart and Hartln for western,

fthe\short-run graln stocks varlable elastlcity estlmated for Canada was .

» os while: th& elastlclt# estimated by Chin, Pando and \vlest was _ 08

The prlce elastlcttles estlmated by Zwart and Martln (Table 5. 2)

hort-run graIn ey

.-

Aid’._.;aﬁ‘.

nse



.

& rTated coefflclents and‘ibe results were -.08 and -.07 for: Lanada and

S : .
'estlmates. Uslng the elastlcltles estlmated by thls : d”the

L pald to producers (whether by malntenance of fhe support prlce or by ac, - RS

. “prlce level followlng the lncreese ln market supplles whlch resulted B * .

@ 80

-+ v

- "
corn prlce fromuthls study}were calculated from non- slgnlflcant estl-‘

ffEastern Canada respectlvely in the short—run. The Zwar! and Hartln .h
' t‘cross elastlclty wlth respect to the corn prlce estlmate was 7.03 for '

’fEastern Canada in the sﬁlrt run whlle the Chin, Pando and west corn‘?"“”

, prlce elastlclty estlmate was hlgher than those estlmted ln tho Zwart

o

' and Martln study and thhe study The Chln. Pando ond Vest estlmate f'*f"' ';ﬁ:f

_'was - lO and was calculated from a statlstlcally sugnlflcant coefflclent.

Although there are prlce elastlclty estlmnes fOr hogs evall-"

able&om other sources there are no comparable "valu dded“ eles

lmpacts of stablllzatlon pollcles on varlous reglons of Canada. S i
Stablllzatlon Effect on Tbtal Revenue and‘ Net Revenue :
Uslng estlmated.supply elastlcltles from verlous sources, lt was . .
w

“posslble to estlmate the percentege lmpact then an lncrease ln prlce

(ap:lled through a deflclency pafiént or prlce support program) 'wo&ﬂ :&
havd on total reverue. 'The resultlng perqentage lncrease ln total 5 |
. rew:nue was, estlnﬁted by addlng the percenteg’ lncrease ln supply £0
_ the hypotheslzed ‘percentege lnd(ease in prlce and. an lnteractlon term.A )
- Thls prodecuf‘e lnvolved th? assulnptlon"ﬂiet l*wentlon ln the prlces.' ';.

def lclency peyment program) w&uld malnteln thef hxpotheslzed lncreesed S

g o
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. from the hlgher prlcesﬁ}\ v -‘ this e
] "‘,}',.’ ]

the stabll fzatlion. program WIS O

(3 ) .,'. -
temporary program--the hypothe- *

\' :
slzed prlce :llcgnse resultlng from a stablllzatioq program would lead v T
to an lncrea&e ™ supply (to the extent of the prlce elastfclty of supply)
1” ‘
whlch ln turn would lead to. a decrease in prlce (to the extent : S *v4

by the prlce elastlclty of demand) whlch In the followlng perlu i would

at least.- partlally off-'se? the lnltlal increase in total revemw e

: ,However, thfs a‘nalysls was based on the. supposltlon that the lnltlal ,. .

'assumptlon helsl true.- o . B AL L
Lo N ‘ '. ‘ ) ‘ ’ e ~ .4 5
FR "§Imnerly, _the ef\fect of a stablllzation program on net revm“
kS L{‘
could be calculated uslng the\stlmated "value-edded" elastlc[tles. S

SInce "value-added“ was deflned as the hog prl\ce minus feed costs, Ehe, s §

\

- "value-added" varlable multlplled 'by quantity apprOxrlmates net revenue. %

A -

Thus, the ' same procedure ashhat used to estlmate the pe 4 ._,"age change ‘

-

in total revenue was used to estlmate the change ln neq, revenue.

) i Tabﬁs 5 b and 5. 5 ll,Justrate the expected supply response ‘to- .I;’bj
changes ln me and "value—ad‘d’ed" Ta’le 5.4 relates the short-run |
Supply repon‘s‘e to an increase ln prlce or “value-added" of l 1|:’ercent. ' , . ﬁd,
S percent and"? percent ]’able 5. 5 shows thé calculqted long-run - a :
.SUPP‘Y repOnse uslng the. long-run elastlcltles._ ‘ ' ' ' S
lt was found that ln the short-rurn supply lncreased less th “”'"Q _

the Mqﬁease in prlces or the "value-addedd" varlables Only once was thl

-

' rot the case*% the Chln Pando and Uest elastlclty estlmate for Alberta

. LY
’ whe?e the supply respohse was greater t,hen the p\rlce or the "value-added" ’

FA PR -

-
.

‘- NN - Lol . \.__._, Y . : __s . .
Nﬂr'able‘Changé - f ' :“‘ “ .'.; B ‘:"-'.' RS . -“l. "
-,,_v,«“__ R R AP R R RO )
e Tables S 6 to 5 l3 lllustrate the pesstb]e lncreases ln total N
he ' St :
revanue. (and net revenue) ln the short-run and ln the long-tun, dependlng

Dl s 4.‘_‘u. " )
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on the elastlcltles ‘used. Tables 5. 6 aod

lng to the elastlcltles calculated by Chi

82

5 7 lllustrate that accord-

n, Pando and wdst, a 5 percent

lncrease in prlces could\lead to a 6. 89 percent lncrease ln total revenue ’

.

ln the short run or a 8.2025 percent incr
The lmpact on.net revenue was less, howev
"of this study were used rather. than those
revenue lncreased 5 3675 percent

andg6ﬁ‘ percent ln the long-run..f

“The results lllustrated ln Tabl

ease ln the long-run ln Canada.
er, when the elastlcrty results
of Chln. Papdo and West,

In the short run ln Canada

es 5 8 an 5.9 lndlcate that

-

the terns exhlblted f0r Alberta are slmllar to those exhlblted '

H.

the’l:sults of’ the analysis of the Canadlan data.' That ls, the estlmates

'»“

o@?fbtal revenue lncrease, based on ‘the e
\

v
.

lastlclty estlmates of Chlnﬁi

‘iPihdb and Nest were greater thanlthose based on’ the elastlcliy.estlmateslt

of thls study However, the net revenue -
estlﬁates dirthﬁs study were greater than
: lncrease For example, a 5 O pereent inc

* run’ resulted in an estlmated lncrease ln

)

__percent. Howeyer, Chln,'Pando and West' s

v

»,lnsa'shorterun‘lncrease of.7 205 percent
| added"! increasg of 5. 0 percent resulted l

5. l575 percent in net revenue for Alberta

rease ln prlCe fn the.short- V;
total revenue ef only S 005

-elastlclty estlméte resulted

ln total'revenue. The "Vaer?'

L

n a shor%,run lncrgase of

‘g

.,

lmpacts uslng the elastlcléﬁa. €

p The lopg-run total reVenue BT

'

the percentage total revenue1f_7f_
L
- *';’

dé'

/

‘ lncreases ranged from 5 02l percent to 10. 355-percent, whlﬂe net'reyenue o

o ‘ ~ - el ,
| was’ estlmated to lncrease 5 63 percent ln the lqu-run.‘ : j;f ﬁh f

i"”lﬁ ' For Eastern Canada, all four el

\a

e h T

to calculate total and ne; revenue lncrea

e3.y The’ samelwas trie fqr"

DI

Estlclt_y estlmates were us%dl

Vestern canada. Tables 5 lO through 5 l3 lllustrate that prlce changes tj.“

J

'f"~*-ln Eastetn Canada are llkely to haV% a gr%ater lmpact on; total revenqe
ool » : _ o : '4I“ LT, .

o

&




than in western Canada. Thls also holds ‘true for the short-run elast- '
icity estnmates of Chln, Pando and West._ Use of thelr ‘long-run elast-

.’,

icity estimates resulted In a greater lmpact ‘In ‘total revenue ln Eastern
A . -
Canada than in Nestern Canada. , . : S

o Tables 5. Iobto 5 |3 also Illustrate that net re‘ amia ‘\ Castern '

_ . . .

i .(g‘lﬁa could perhaps gncrease more than in western Canada -n ‘the lnng-
N I SN

run If"‘"\/alue-added" was lncreased Y the«short-run, a 5. O percent-- e

\ @ "
|ncrease in "value-added" brought about a 5. 3675 percewjncrease in

~

. net revenUe Ln Eastern Canada._ By %parlson, the shorl'-run Increase ,,:

-l ‘_

o &

: ) i
in net revenue in V&'temgcwada was also 5. 3675 -Percent, while !'n the

l sed 5. 8925 percent ﬂ*qm ste iercent lncreaSe

. SR
long-run. net revenue jﬁc fea
-

ln "value-'added" Ea*_; “C'anada ‘could expect to have its net revenue

»

/ incl\eased by 6,.!0|75 percent int.the long run ;f "Vaiue-added" . in-.
’ u va
o creased by f'lve percem - R ia . ~ AP

) .
- . - .

,‘.’w- . ghe implncatlon of o
R o
‘ »‘net revenue could perhaps lncreg,se a fn the Iong-run w in \rlest- S
. .
ern Canada was that a- natlonal pollcy deslgned to incréasi producer marglns
g o

‘f’* qould have an in\equitable effect among reglons In Canada However,

' lmpllcathn holds true slnce trp elastlcftles

",f.usedfto caly “treases ih net’revenue were estlmar.ed from
RS .-e, SR
%tatlstlcaﬂy ins gnlf. q'pt coefflclents. , In add.ltion, the dlfference .
Between t‘e two long-run lmp ts ls not so great as to be a prime con-»i"?_ * o
e slderatlon wh'en formulatlng a program.’ U . R SRR
¢ DR O

'. Analysls of chent Canadlan Hog Stablllzetlon Programs _

ﬂslng the tnimedlately foregolng analy@ts ?nd the results L
lllustwted ln criapter W, lt was possﬂﬂe to undertake a more crltlcal - ".' .'

Sal ,;'e». )

‘""Y‘" °f “‘"“ ’“b“mt'm programs., The stablllzatton programs ,';-;-;.;:Lfl_' E
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POV S

. the prcgram would have dlstrlbuted anyff

"k hundredwelght across Canada, an !ncrease oflosJS percent In production

analyzed were o
' 1) the Federal Govérnment S, hog stabilizatlon prog'ram of .

19710 1975, which guarantied an average nath.nal producer

. tz) th. Albarta Government s temporary hog productlon incent-

lve program of February 197l| to mid- September 1971! and .

3) the"Prlnce Edward Island hog stablllzatlon plan whicb o ' .
' v
o still 1s. In operatlon. : IR
’/' [ ] ’ ,” . ! T
" AR As noted in Chapter 11, no payments were made during the
W

Federal QOverngent s hog stablllzationdprogram of 197‘! 1975 due to the , \/J

fact that the natlonal annual welghted a\cr;?e market margin 'was greater"

' Mhan the guavanteed margln of $22 hl p undredweight in other ﬁords,v

the tumlng of the program was poor and np payments were made durnng the ,

: ‘months of Aer’ Nay and June of 19711. when some produc. rs. were losmg

' money This was due to the fact tt;t the program was | r n on an annual ::'-"'» A
. 9\ &

average nati&al market margln basis._. Both uf the?e G nsideratlons

{

between Eastern Cana,da and western Canad

b

x

natlonal market marﬁn 'had been Increased by 5 ,03 percent to SZZHH“ per

ievels COuld have been expected in bqth Eastern Canada and western Canada

- . 3

.. . . -,
tt -

In the short-rdn (le., fifteen months’) Eventually, 3 I 35 percent o

4 margin of $22 lol per huhdredwerg’ht ovewed costs. - “ ¥

¢

) . (“ oo

increase ln product.lon 1evels ln Epstarn Canada. as \well -as a 0, 85 percent

»
+ o

increase in productlon Ievels in Hestern Canada, cou d have been expected ,&1

a2 . . e . R
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in the long-run (ie., about two or more years).' The expected supply
response, coupled with the postulated margin increése, could have led

to 5 525675 percent increase in aggregate regional net revenue from hogs
in Eastern and V;stérn Canada in the short-rdﬁ;’éhd'to'a 6.“]75'ger;gnt
increase in aggregate regional net revenue in Eastern Canadh in the
long-run. |In Western Canada, howéver, the aggregate regivnal net rev-
enue from hogs would be expected to increase by 5.8925 percent in the
long-run. The difference between these impacts on net revenue appear

to be relatively minor. _ ’

. The Alberta Government's temparary hog production incentive
program involved alsubsidy of 75 cents for each huin.dred pound unit of
dry feed required to produce one hundred pounds of dressed pork up to
a limit of $4.50 per hundredweight dressed basis. There was no payment
limit on the number of hogs to te produced by an individual. A total
of $7.6 million was paid out during the period of operation of the program.
The average price for hogs (Calgary index 100 dressed price) during the
period the pfogram was in operation was 5%2.11 per huﬁdredweight. The
program raised the effective producer price about 11 percent. The likely
iqpaci on total revenue, however, amounted Eb an increase gfyll.OlZZ
percent in the short-run and about 11.0484 percent %n the Iong-run; These
figures were based on th;‘estimated supply responses outlined earlier

in this chapter.3 Considering that the degree of variation in total

l Increases in production levels caused by the hypothesized
percent margin increase were based on the supply elasticity estimated of
this study. -

z "Temporary Hog Production Incentive Program Ends, ''Alberta
Hog Journal, Vol. 3, No. 4 (Fall 1974), p. 16.

3 See Table 5.5 this chapter.

¢
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revenue was e;timated as 18;33 percent in the short-run {on a week-to-
week basfs) and 20.46 p;rcen; in the_long-run, (on an an;ual basis for
twenty-four years), a changeiin total revenue of some 11 percent during

s

a low point in the price cycl# is substantial and the timing of the

' “'program.wasﬂgopd. Ho@ever, in retrospect, hog slaughtering was greatly

4

. . i N NN )
reduced in 1975 and the beginning of T376-in-Albgrta, which may mean

greater support was needed if the objective was to maintain hog producers \2
\

e

in business and to smooth out market shpply and prices.

The Prince E&ward Island hog stabilization plan initially
had the base price set at $26 per hundredweight {dressed basis) and
producer contributions were to be 25 cents for every déllar the price

L

was above $31 per hundredweight, up to a maxjmum contribution of 51750 )
per hog marke;ed. In February of 1974, the base price was set at $52.50-

per hgndredweight and the ceiling price‘was-set at $SZ.SO‘pef hundred-

weight. Thé amount to be contributed by producers was increased to

50 cents fof'each dotlar the market price exceeded $57.50 per hundred-

‘weight, up to a maximum of $3 per hog -marketed. _ln August of 1974, the

floof price was changed to $51.75 per hundredweight and the ceiling : i

price was changed to $56.75 per hundredweight. In November of 1974, the

floof price was set at $54.00 per hundredweight and the ceiling price

was set again at the usual SS per hundredweight'above the floor price.
‘The average market p}lce for index 100 hégs in Prince Edward

Island, from April 1973 to February 1974 was SSQ.Q} perkhundredweight.

From February 1974 to August 1974, the market price averaged $4h.54 per

hundredweight. From August 1974 to November 1974, the average market

! See Chapter |V, Tables 4.2 and k.lh:
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price was SSQ 96 per hundredwelght and from November 1974 to February
1975, the average market price was $55.75 per hundredweight. r
| During these four periods, therefore, only in one period was
a deficienqy‘payment reauiredvunder the pragram. in the second period -
from Februar§>j97h to August 1974 - the average marnt. pricc was some
15 percent bejow the guafanteed floor level price. Using the estimated
.impact of price idcrea&es on total revenue in Eastern Canada (Table 5.10),
it is conclqded that theae was a; average increase of 17.5875 percent in
prodqcees' total revenue from ho; production for those seven months.
‘Iﬁ the period August 1974 to November 1974 the average marLet
.prace fell within’ the range between the floor pri’e and the ceiling price
.so that no contrabutfons or deficueney payments had to be made. This
' was :also the case during the period November 1974 to February 1975.
e :From the above pursdry inspection of the Prince Edward Island
#lan. i {s priods éﬁat;ehe plan had a felatively substantial impact
Onfhod producers'gtotal revenue duriﬁg the second period. However, the
Fcumulatuve lmpact as u]lustrated above, would only hold true when the
as:umptlon was made that the lncrease in the level of hog supply brought
about by the increased prlces did not lead to substantially lower prices
.in the following periods.) That is, during the'periad in which deficfency »
payments were to be made; the produeers. would receive 15.0 percent more
total revenue due to the increased price, and would‘lnqrease proguct{o;
by 2.25 )ercent. The %ncreased production would hit the merket lpprol°-
imately fifteen months later, and then the market price would have to be g
. maintaiifed at least at the level of .the floor price of fifteen months
earlier if the.l7.5875 pergent cumulative increase'in total revenue was

! Agrlculture Canada, Livestock and Meat Trade Report (Ottawa
Market Information Services, Varuous issues in 1973, and 1974 and 1975.)
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to be fully realized. This example illustrates, the contention that a

stabilization program should not be a short-term affair (ie., lasting
less than a full hog cycle) if the total impact of the program is to be

1] .
realized. The Prince Edward Island program seems to have that desirable

feature. - /

0f the three programs analyzed, only th. Prince Edward lsland
hog stabilization program seemed to be fulfilling the conditions of
timeliness, r;éional equitabil%ty and longevity which would assure a
certain degree of stability to hog producers. The federal Guvernment
plan suffered from ill tim}ng and possible regiona! inequitieg, whi le
Alberta Government's program was deficient because it was not long enough
to assure that an increased level of hog supplies. resulting form the in;
creasedkleQQI of hog prices did not lead to substantially lower prices
in the next stage of the hog cycle. .In aQﬂitinn, the ‘Alberta hog in-
centive program was possibly deficient in that it may not have provided
adequate “support to stop the hog producers in Alberta from deciding to;
decrease supply rather thaﬁ increase supply. The decreased supplies
subsequently led io record high hog prices ip 1975, and the influence

that these very high‘pricesbwill have on subsequent levels of hog supplies

is as yet unknown.

\ f



Table 5.4
SUPPLY RESPONSE TO INCREASED PRICE OR "'VALUE-ADDED"
\‘ USING ESTIMATED SHORT-RUN ELASTICITIES
\
) Vi

Short-Run Price and Hypothesized Stabilization

Value Added Elasticities Effect on Price and Value-A!/

from Various Sources Increase Increase li.recse

' 13 5% 7%
- Per Cent -

This Study
Price Elasticity

Canada ; 4 14 .70 . .98

Alberta .001 001 005 .007
Eastern Canada .15 .15 . .75 1.05
Western Canada .06 .06 .30 - b2

Value-Added Elasticity

Canada .07 .07 .35 .49
$ Alberta .03 - .03 .15 .21

Eastern Canada .07 .07 .35 - .49

Western Canada = .07 .07 .35, .49

Chin, Pando and West _

Price Elasticity \\)

Canada .36 | .36 1.80 2.50

AYberta C 42 .42 2.10 2.90

Eastern €Canada .39 .39 . 1.95 2.80

Western Canada .ho .ho , 2.00 2.80

Zwart and Martin

Price Elasticity

Eastern Canada .22 .22 - 1.10 . 1.54

Western Canada .10 .10 .50 .70
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¢ Table 5.5
SUPPLY RESPONSE TO INCREASED PRICE OR "WALUE-ADDED"'
US INGSESTIMATED LONG-RUN ELASTICITIES X
Long-Run Price ‘and Hypothesized Stabilization
Value-Added Elasticities Effect on Price and Value-Addcd
from Various Sources ‘ Increase Increase Increase
12 . 5% 7%
-~ Per Cent -
This Study .
Price Elastic[gz : s
- . ‘
Canada 42 T k2 2.10 2.94
Alberta .00k .004 .02 .028
Eastern Canada .58 - .58 2.90 - b.56
Western Canada .15 .15 .75 1.05
Value-Added Elasticity
Canada ° .20 .20 1.00 T 1.bo
Alberta : M2 .12 .60 .84
Eastern Canada .27 , .27 ' 1.35 . 1.89
Western Canada . .17 A7 .85 1.19
Chin, Pando and West
Price Elasticity
Canada .61 .61 3.05 " h.27
Alberta 1.02 1.02 5.10 7.14
Eastern Canada .87 .87 4.35 6.09
Western Canada .85 .85 h.25 5.95
Zwart and Martin
Price Elasticity
Gastern Canada “»£89 .89 4.45 6.23

_Western Canada .20 . .20 1.00 © 1,40
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&
Table 5.6

CUMULATIVE EFFECT OF STABILIZATION-ON TOTAL REVENUE, CANADA, SHORT-RUN

s
Supply Response to Increased: Hypothesized Increase in Price and
Price and Value-Added Calcu- Value-Added due to Stabilization
lated from Short-Run Elasti- Increase lptrease Increase
cities (per cent) 12 5% -7
This Study Price Supply Response
Supply Increase b T. 1414
.60 5.63 .
.98 8.0486
. Value-Added Supply Response P .-
" Supply Increase .07 1.0707 .
.35 * 5.3675 "
.49 _7.5243
Chin, Pando and West
Price Supply Response .
Supply Increase .36 1.3636
1.80 6.89
. 2.50 9.675
Table 5.7

CUMULATIVE EFFECT OF STABILIZATION ON TOTAL REVENUE. CANADA, LONG-RUN

Supply Response to Increased | Hypothesized Increése in Price and
Price and Value-Added Ca)cu- Value-Added Due to Stabilization
lated from Long-Run Elasti- Increase Increase Increase
cities (percent) ' . 12 & Y 4 7%
“This S y Price Supply Response

lncrease b2 1.4242 :
' 2.10 7.205
: 2.94 . 10. 1458
Valué-Added Supply Response . .

;%ﬁ we Supply lgcrease .20 t1.2020 v ‘ »
- 3 1.00 6.05
v‘ N | : ,.“o . 8.1‘98

7 Suppl

5 Chin, Pando and West _
Price Supply Response .
Supply Increase .61 1.6161
- © 3.05 : 8.2025 o
4.27 ' - 11.5639
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Table 5.8 s

CUMULAT IVE EFFECT OF STABILIZATION ON TOTAL REVENUE, ALBERTA, SHORT-RUN

Supply Response to Increased Hypothesized Increase in Price and
Prices and Value-Added Calcu- Value-Added Due to Stabilization
lated from Short-Run Elasti- Increase Increase Increase
cities (percent) 1% *5% 7%

4
.- e pp——————————————

Thi¢ Study Price Supply Response
Supply Increase .00l 1.001
- T .005 5.005
.007 , 7.007

Value-Added Supply Response . .
Supply Increase .03 1.03 -

.15 5.1575
C 21 7.2247
Chin, Pando and West v
Price Supply Response

Supply Increase .42 1,424 1
2.10 7.205
2.90 - 10.103
-Table 5.9

P ' ’
CUMULATIVE EFFECT OF STABILI1ZATION ON TOTAL REVENUE, ALBERTA,_LONG-RUN

Supply Response to Increased Hypothesized Increase in Price and
Prices and Value-Added Calcu- Value-Added Due to Stabilization
.lated from Long-Run Elastic- Increase Increase Increase
cities (percent) i3 5% 7%

Y
This Study Price Supply Response

Supply Increase .004 1.004
.02 5.021 b
- .03 ' 7.0321
Value-Added Supply Response . o .
Supply lIncrease .12 1.1212
.60 : 5.63
.84 ‘ 7.8988
Chin, Pando and West ' \
Price Supply Response
Supply Increase 1.02 2.0302
5.10 10.355
. 14.6398

7.14
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Table §5.10

CUMULATIVE EFFECT OF STABILIZATION ON
TOTAL REVENUE, EASTERN CANADA, SHORT-RUN

93

1.54 ‘ '8.6478

» -
Supply Response to Increased Hypothesized Increase .in Price and
Prices and Value-Added Calcu- Value-Added Due. .t~ Srahilization
lated from Short-Run Elasti- Increase Increase Increase
cities (percent) : 1% 5% 73
This Study Price )
Supply Response '
Supply Increase .15 1.1515
.75 5.7875
1.05 8.1235
Value-Added
Supply Response
Supply Increase _ .07 1.0707 ,
.35 5.3675
.49 7.5243
Chin, Pando and West ' .
Price Supply Response
Supply Increase .39 1.3939 ~
1.95 7.0475
2.59 : 9.7713
Zwart and Martin
Price Supply Response
Supply Increase .22 1.2222
: 1.10 6.155



Table 5.1

CUMULATIVE EFFECT OF STABIL!ZATION ON
TOTAL REVENUE, EASTERN CANADA, LONG-RUN

< -
Supply Response to Increased Hypothesized ‘Increase in Price and
Prices and Value-Added Calcu- Value-Added Due to Stabil!ization g
lated from Long-Run Elasti- Increase Increase Increase (SRR
cities (percent) 1%, 5% 7% g
S
\ -
. N

This Sgudy Price
Supply Response

Supply !Increase .58 \d 1.5858
2.90 8.045 .
4.06 ) 11.3442
Value~Added Supply *
Response . e
Supply Increase .27 1.2727 |
1.35 6.4175
1.89 | 9.0223
‘Chin, Pando and _
West Price Supply
Response
*Supply Increase. .87 1.8787
4. .35 9.5675
6.09 13.5163
Iwart and Martin N
. Price Supply
Response
Supply Increase .89 1.8989
4 : 4. bs A 9.6725

6.23 13. 666"
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Table 512 -
. ’ .

CUMULATIVE EFFECT OF STABILIZATION ON
TOTAL REVENUE, WESTERN CANADA, SHORT;RUN

-

Y

Supply Response to Increased Hypothesized Increase in Price
Prices and Value-Added Calcu- and Value-Added Due to Stabilizatios
lated from Short-Run Elasti- Increase Incredse Increase’
cities (percent) 12 5% 7%

~ . ) .

"This Study Price
Supply Response

Supply Increase’ .06 7 1.0606
.30 ' 5.315 )
.42 . 7.0494
Value-Added Supply
Response e
N [
Supply Increase -.07 1.0707
.35 ' 5.3675 '
.49 R » T 7.5243
"Chin Pando and '
West Price Supply
Response
Supply Increase 4o 1.404 ° x
2.00 7.1 :
2.80 to 9.996
Iwart and Martin ‘
"Price Supply .
Response Ny
Supply Increase .10 1.101
i .50 . 5.525 )
.70 v 7.7#9
»
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\
. Table 5.13 '
CUMULATIVE EFFECT OF STABILIZATION ON
- TOTAL REVENUE, WESTERN CANADA, LONG RUN
» ’ ’ _ :
Supply Response. to Increa;ed Hypothésized Intrease in Price and
Prices and Value-Added C&lcu- Value-Added Due to S=~hillzation
lated from Short-Run Elasti- Increase Increase " Increase.
cities (percent) ’ _ 1% - 5% 7%
This Study Price
Supply Response : .
upply Increase  -.15 1.1515
1.05 ) » 8.1235
Value-Added Suppix |
Response T
Supply Increase 7 1AN7
- .85 © §J8925 )
\.19 8.2733
Chin, Pando and
West Price Supply
Response
Supply Increase * .85 1.8585 .
4. 25 9.4625
- 5.95 13.3665
. 4 ’ »
Zwart and Martin
Price Supply 2
Response .
Supply Increase - .20 1.202

1.00 . 6.05
1.40 | 8.498 \ |




CHAPTER VI, . S S—
SUMMARY AND RECOMMENDAT IONS

Summary

In Chapter | three hypotheses were postulated

‘ v
S

1) That gross ‘income fluctuations frdm-hog product}on have
been caused, for the most part, by-supply,yariabillty.
2) That hog stabilization programs in 'Canada have been

: . . . ) .
basically price support programs and have not been truly

:w -
fective, due ‘to the fact thattthey havé concentrated on ~

‘ stabilizlng price rather thgn-on the major hypotheslzed

& cause of income variatiops-;‘fuppl; variability.

In Chapter IV an attempt was hade to examine the first hypo-

_ thesis by estimating the percentage.ggéjabiltty in annual gross. income
‘which would be d}rectly attributed to price variations and that percentage
whuch appears to be caused directly by quantlty variations. The resultsv )
of this analysis suggested that over twenty-four years (1950- 1973) a
greater portion of gross |ncom? variablllty,stemmed directly from price»,‘
variability. Fo;;exaﬁpie;.the.prpportion of variability in pross income ;;
from hog production which Iﬁfdlrect{y attrlbuteble to price varlations ‘; e
" was 75 percent in Canada, 71 percent fn Alberta, 75 percent in Eastern |
Canada apd 62 percent in Western Canada fer the years 1950 to 19;5. A -
comparable set of results were found from the analysis of varlability

in annual gross imncome from cattle and calf production over the same years.

| cee Tables 4.10 and k.11, Chapter IV.
: #

.*-\
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\
The analysis of week-tofweek data, however, suggested that supply

fluctuations contributed relatively more to income variability for hog
LN \\_\

producers and for i:ttje and calf producer§~than did price fluctuations

(see Table 4.17, Chapter IV).

The second hypothesis was examined in Chapter 11, witich briefly

descrlbed some hog stabilization programs in Canada. In practice, most

) £

hog stabilization programs have been "stop-loss' or deficiency payment
programs. In most cases the programs were set up on an ad hoc besis to
of fset the‘lqsses being experienced by the hog praducers. Oniy the
Joiﬁt Maritime Hog Stabilization program, of which Prihce’Edward'lsland
is a member, set up a fund of money into which producers paid when times
were good and were paid out of when times were bad. In addition, the Y
Maritime plén has lasted a nbmbér years, which is longer than other hog
stabilization plans, The Maritime plan is based on minimum guvernment
contribution and can be considéred to be close to a true stabplnzatlon
program.I The Federal Government's hog stabilization program of 1974-
1975, which Qtilized the so-called '‘value-added" approach; was' a stop-
loss program. It qduld not be considered é stabjlization prégraﬁ\in the
true sensé of the word. ’ a2 |

The testing of the third hypothesis, undertaken in Chapters IV

~and V, yuelded mixed results. First, the-Bnalysis of-the variability of

annual gross income over twenty four years resulted in the conclusion

" that pricevvariabll]ty was the major cause of aggregate income variabnlity-

from year to Year;?Thus, any price stabilfzation program should be

\ 1 The Prlnca Edward island government wlll provide to the fund
an interest-free loan when the fund is depleted. Only in times when low
hog prices have dralned the fund and the loan will the government step
-tn and provide grants to the fund to maintain the payouts.

b d
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gross income. However, the results of the analysis of weekly data suggested

directly effectlve in reducing the variability, hog producers annual
that supply fluctuations were the major contributor to the variability of
hog producers aggregate income. The latfer fegtpre suggests that any \
price stabilization program can only be indirectly effect}ve in stabiliz-
ing short-run fluctuations in gross income. The degree by whicii - p.ici
stabilization program could be indirectly‘effective-is based on the

price e‘aStiCitziof supply ofduu;broduction. That is, if hog producers
production decisjons were very influenced by the changing Ievelgvof hog
prices, then stabilizing hog prices would lead to stablé hog supplies

and utimately to stable gross incomes. If, however, hog production decis-
ions were not strongly influenced by changing levels-of hog prices, then
ﬂé price stabillization program would be relatively ineffective in stabil-
izing hog‘produiers gross income vafiability.
. In Chapter V, the results of the regression analyses for
Canada, Alberta, Eastern Canada and Western Canada hog produ;tion func-
tions were outlined. It waﬁlfound that the.price°of index 100 hogs was
an inslgﬁificant variable in ;he Western Canada énd Albérta hog subply
functions. That meant that the chaﬁgiﬁ§;4EVelé of prices of index 100
.hog§ in the two regions did hof,explain a great‘deal of the changes in
the 'levelsb' of hog slaughter. From that result, it may be postulated that
hog'producers lﬁ A]berta.and Western Canada tendﬁg\to base their hog
production déc'ltons on- some other criteria than hog price changes. If
this were to holdltfue ovér the period under consideration, a hog price
stabilization wauld have 1ittle effect on stabflizlng supply. Hence, -

-

none of the hog price stablleatjon‘prdgrams, are_lfkely to have had much
. [N . .

!
)

C



100
indirect stabilizing influence on the aggregate income of hog pro-
ducers in Alberta and Western Canada. This conclusion'was reinforced
by the calculated total revenue impacts presented in Chapter V.

The analysis of the Federal Government s hog stabilization
program of 1974-1975 showed that the effect of the program on hog
producers' net income, had the market margin fallen below the program
margin of $22.41 per hundredweight, would likely have been minimal. The
estimated iyalue-added' elasticities were generally low, thus a “'value-
added'' stabilizing program for hog producers would have eliciteg only a
small response. Therefore,‘the 'value-added" program would have had "~
little indirect'stabilizing infiuence on hog producer<' net incame. In
addition, this- stabllization program only lasted for &l oy oar ‘nd payments
were not made at the time when the calculated market margin, the dlfference
between hoé-brices and feed costs, fell below- $22.41 pe hundredweight.
Thus, the program was not stabilizing for those producers who sold hogs
during the months when hog prices were low.

.ﬁecommendations o : ’

For Research

This study wacnecessarily a prelimlnary one. Future research
should be dlrected in the following. dlrections

'i)_ it is recommended that research be undertaken to ascertain

n

the effects of any Federal Government stabilization programs on the

y o

provinces.

<

2) 1t is recommended that research be undertaken to ascertain

the costs and benefits of any stabiiization programs.

! See Table 2.1, Chapter I1. o T | J ;
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3) It is recommended that using a cross-sectional approach,
' )
research be undertaken to ascertain the effect af any stabilization
program's on producers' income expectations and their subsequent pro-

duction decisions.

4) It is recommended that research be underiak?n t ascertain )

the effectiveness of stabilizing programs which operate outside'thel
market place (eg. income averagino for income th ourposes) with -espect '
to stabilizing the supply of agricultural products.

5) 1t is recommended that !esearch be undzitaken to ascertain
the effects on investment planning brought about by aily stabiifzation
orogram. |

For Government Programs

" I't is recognized that a stabilization policy, while being
theoretically sound, may be politically difficult tobintroduce; However , -
it Is felt that a stabilization policy should incorporate a number of
facets to meet both the necessary theoretical considerations and the
rigors of an actual application of that policy. It is recommended that
government poiicnes take into account the foliownng facets:

l) it\ls felt that differences in regional production practices e
are sufflcuentiy large to mitigate against the use of natlonal stabil-
ization programs based on a national average cost. of production formuia,
(to determine a floor price). Thus, stabilization programs should be
designed to account for these regional differences'in production prac-
tises while maintaining the most economic:patterns of proddction.

2) Stabilization programs should be of sufficient length in

duration so that if the stabilization policy increases prices and leads

* :,A,.w

I TRRY
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to a positive production response (the extent of the production response
being dependent upon the’price elasti%ify of supply), that the price of
the commodity does not fall to a level below that which could have been
expected had there been no stabilization policy. That is, the stabili-
zation policy must not in itself be a destabilizing influence by bein; of
only short duration. ' [ﬂ
‘\ 3) Stabilization policies must take into account as manygh-
\\destabiI{zing,influences as possible; That is, if feed costs are a
major destabilizing influence on producers' net income, then the policy

Shoyld'wr « + offset that destabilizing influence.
. '

\ txamination of the Federal government's hog stabilization‘
program leads to the recommendatlon that stabnllzatlon polucaes should
o not be based on annual averages but on a quarterly basis. In Chapter 11,
it was shown_that the market margin had fallen below the guaranteed

margin of $22.hl. If the program had been run on a quarterly basis,

it is possible that prodocers selling hogs at that timelwould have received

some beneflt from the program | .

' 5) lt is also felt that stabnllzation programs should be de-
signed to adhere as closely as possible to theoretical stabnlnzatlon
programs (eg. the buffer fund and buffer stock programs) with a minimum

of government contribution. This recommendation is based on the reason-

ing that when a government contribUtes to the'producer, the program‘is

am in the true sense of t 'word;—ﬁnless

no Ionger a stabllizlng pr
\

the government gets repaid a a later date. Rather, thé‘program becomes
a transfer of funds from taxpavers to producers. The transfer of funds
’between sectors woold lead to a positive production response which may
in turn Qeao to lower prloes and the necessity for greaterigovernment

support. ' .
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\ “0On the basis of the foregoing chapters and analysis, it is
fglt that hog‘stabifization programs in Canada should be refined so és
~to b;>more effective in reducing hog producers' uncertaiﬁty. In add-
ition, it is felt that research should be undertaken to ascertain the type
of stabi?lzation program which best suits the characteristics (regionél
marketing andvproduction practices) of the various agricgltural éommod-

ities in Canada.
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APPENDIX A

THE BAUER AND PAISH FORMULA
The Bauer and Paish formula for crops involves ;wo steps,
the first being the calculation of total pay-out or pay-in under the
scheme, the <econd being the calculation of the price per ton t.
be paid.

(1) Pay-out or Pay-in.
Y - x=1
't ;S +-% [Yt-L * yt%2 e * Yt-n X ] where

| = total amount distributed to pfoducers in current year t.

<
ol
| ]

proceeds of crop for current year.

= fraction of proceeds for current year paid to producer.

3 X|—

= number of years over whach proceeds are averaged.

(2) Ccalculation of Price | ,

s =fl, LoPy Qs PecaQ-a + . . . + Pienlt-n +
t X n ‘
Qt. S
Pt-th-l + Pt-ZQt-Z + ...t Pt-th—n
X
E

t
S = producer price.

P .= market price (net proceeds per ton).

P = expected market price (net proceeds per ton) .
Q = volume of crop.
Q = expected volume of cfoQ.

= fraction of expected‘prbceeds of current year,paid-out.

3 x|—

= number of years over which proceeds are averaged for

Asmoothing fluctuatiOns.
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et | o ) IR
SUPPLY FUNCTIONS ESTIMATED BY CHIN, PANDO AND WEST, ’
AND BY ZWART AND MARTIN //’/
\ ‘ Table B.) A
SUPPLY FUNCTIONS ESTIMATED BY CHIN, PANDO AND WEST
. i
®
~Regression Coefficients -
(t - statistic in brackets)
\ Region lnter- b Q1 Pe-3  Ct-3 G, PCt-3 T &2
. cept :
Canada  273.40k -214.67 ~  .409 53.32 3.75  .032 24.93 .93
(.33) (2.57) (3.87) (3.42) (.16) (2.42) ‘ (2.92)
Alberta  57.854 -163.08 . .59  13.31 2.5k .26 81
<L) (4.85)  (.b27) (2.40)  (.35) (2.06) ‘
Eastern e . _ :
Canagn - 716.705 55 .77 -13.23 -9.56 . 13.34 .95
(2.88) - (4.07)  (5.42) (1.90) (2.21)  (2.14)
/ o o
Western . - I | 20 _
Canada - 222.21 270.95 53 23.42  7.43  .032 .93

.96)  (h.18)  (k.31) 26)  (48) (3.39).
(56) (1) (31 (226 (M) B39
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Table B.2

\ SUPPLY FUNCTIONS ESTIMATED BY ZWART AND MARTIN

: .
Region Iz:;:- PHt-S | PFt~5 FSt*S ‘B PDt~S Qst-l 2
(t - statistics in brackets)
Eastern .
~ Canada
Ist Quarter 8.97 1.08 -.09 . -.45 {, .75 .96
2nd Quarter 1.38 - (4,49) (-,33) (-.54) (8.06)
3rd Quarter 7.28 v
'hth'Quarter 18.78
Western
Canada, .
lgt Quarter 27.32 .369 1.06 +3.61 .49 .96
2nd Quarter 21.90  (1.05) }2.73). '(3.6i)' (4.96) |
3rd Quarter 3.76 | ' S
' 27.16 - .

hth Quarter




