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Tarold Il. Riley

ABSTRACT

This study was an attempt to measure consumer responses
to changes in prices for different kinds of meat. Previous
demand studies of this nature have been based almost entirely
upon annual average prices and quantities for broad groups of
rieats for the entire United States. In most cases the period
for these studies has been the interval between World Viars I
and II. It was believed that demand relationships based on
more recent observations and for periods of time shorter than
one year would be a useful supplement to these earlier studies.

The basic data for this study were the weekly food pur-
chase records of the !i,3.C., Consumner Panel. This panel 1s
composed of apvnroximately 250 famiilies selected so as to be
representative of the city of Lansing, l.ichigan. ''eekly aver-
aze prices and quantities purchased per fanally were available
for a two year period, July 1951-June 1953. Fortunately this
was a period of substantial price changes for both beef and
pork.

Single equation demand models were fitted to the data
using least squares regression techniques. The basic equa-

tions expressed the quantity purchased of one kind of meat






as a funcition of the price of that meat group, the prices
of competing rieats, and a temperature variable,

It was found that the price elasticity of demand for
both beef and pork were near unity at their respective mean
values., DBeef prices secmed to have a significant influence
on pork purchases, however, pork prices had a somewhat weaker
Influence on beef vurchases for the period studied., The
prices of sausage, poultry or fish did not have a significant
influence on either beef or pork purchases, The price elas-
ticity of demand for sausage nieats was not significantly dif-
ferent from zero while poultry and fish appeared to have

elastic demands., The price elasticity of demand for all meat

was about =,7 at the mean value of price and quantity.
Temperature was significantly related to meat consump=-
tion during the warm season of the year. An increase of 10
degrees in the weekly average of mean daily temperatures de-
pressed purchases of pork, beef, and all meat by approximately
3 percent.

A preliminary analysis of demand for retail cuts of rneats
indicated that the price elasticity ol cemand for beef steak
was highly elastice. The price elastlclity of demand for beef
roasts, ham and pork chops were slishtly elastic while the

demand for ground beef and bacon was sli-htly inelastic.
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The [i1.S5.C. Consumner Panel

This dissertation is a report on an analysis of con-
sumer denand for meats. The principal source of data was
detailed food purchase records provided by some 250 families
in Lansing, l.ichigan. This group of families will herein-
after be referred to as the "I, S.C. Consumer Panel," Each
week these families record their food purchases in a diary
provided by the Departiient of Agricultural Econowmics of
Lichigan State Colle;e.1 (See avpendix). Infornation re=-
prorted includes the price, quantity and total expenditure
for each food item purchased. Additional information is
also reported on current incoue, size of fanlily and nwuber
of meals served.

The ll.S5.C. Consumer Panel has operated since liarch 1951.
The research project that supports the panel was originally

set up to continue over a pcriod of ten years. The data

1 Tane organization and operation of the 1i,5.C. Con=-
suner Panel is under the direction of Dre. Ge. Geo
Quackenbush and Dr. J. D. Shaffer.



available for this study covers 104 weeks beginning in July
1951 and ending in June 1953. During this period substantial
fluctuations occurred in retail prices of beef and pork, thus
making it feasible to study consumer adjustments to price
changes,

The panel 1s unique in that it provides a complete rec-
ord of each individual family's food purcnhases on a weekly
basis over an extended period. i.0st of the previous demand
studies have been limited to the use of two principal types
of data. One type is annual tinme series of price and quanti-
ty estimates for broad groups of comnodities for the entire
United States, The otiier main source of data has been a
series of cross-sectional studies where food purchase data
for a given week are obtalned from a sample of families re-

siding in selected localities,

Previous Studies

ilost of the empirical studies designed to measure price
and cross elasticities of demand for meats have been based on
annual time series data for the interval between Vorld Viars I
and II. In general, tne results of these studles have failed
to provide a reliable basis for forecasting price-quantity
relationsnips during tne post Vorld ar II veriod . This

difficulty can be attributed, in part, to the rapid changes



| ——

S

in the economic and soclal environment during the past thirty
years, At present the number of annual observations are too
few to suoport a rigorous demand study limited to the post-
war period. The usefulness of deriand elasticities derived
from annual observations is also limited by the high degree
of aggregation which goes into the raw data. The demand
characteristics for more narrowly defined cormodity groups
and for periods shorter than one year should be of greater
usefulness to food merchandisers,

Cross-sectional studles have provided useful informa-
tion relating meat consumption to various social and econonic
characteristics of the families interviewed., Difficulties
have been encountered, however, in attemnting to predict the
effects ol changing income levels on meat consumption based
on results of these studies.,

The data from the ll.3.C. Consumer Panel can be analyzed
both as a time series and on a cross-sectional basis. Due to
its flexibility, both as to time periods studied and degree
of aggregation of commodities, the panel data should yield
some worthwhile measuremnents of demand. These rieasurements
will supplement those already available from the studies based

on annual time series or cross-sectional survey data.



Objectives of the Study

The primary objective of this study was to obtaln some
useful measurenents of changes in consumer meat purchases as-
sociated with changes in retail prices. In more traditional
terminologzy the objectives were to obtain empirical measure=-
ments of the price and cross elasticities of demand for dif-
ferent kinds of meat., Emphasis was placed upon the analysis
of demand for beef and pork, however, demands for sausage
meats, poultry and fish were also studied., Some preliminary
analyses of demand for retail cuts of beef and pork were
made during the later stazes of the investigation,

A secondary objective of this study was to develop pro-
cedures for analyzing nanel data. Since this was one of the
first demand studies based on information from the Ili.S.C.
Consurier Panel much was to be learned about the peculiarities
of processing this type of data., Due to the large number of
available observations, extensive use of IBLi equipment was
necessary. This was followed by graphical exanination of the
data to deterinine the nature of the relationships as well as
some of the disturbances present. Several single equation
demand models were formulated and fitted mathematically using

the traditional least squares regression procedures,






Usefulness of Results

i’eat is one of the uost iaportant food items produced
and consuned in this country. During 1953 farmers obtained
29 percent of thelr total cash receipts from the sale of
meat animals.2 The processing and wholesale distribution
of meat is the principal activity for some 1160 cohmercial

meat packers.3

In addition, there are approximately 2000
small slaughterers and a large nwnber of specialized meat
wholesalers who derive a major portion of their income from
the handling of meats. Between the packer and tne consumer
there are 362,000 4 retail food stores in which the neat de-
part:aent accounts for 25 to 30 percent of total store sales,
Restaurants and institutions are also important users of neat.
During 1053 consuniers spent approxinately 26 percent of their

disposable income for food.® leat purchases made up approxi-

nately one-fourth of the total food bill.

2 Agr. l'kt. Ser.,, U.S. Dept. of Acr., The Farm In-
come Situation, larch 1954, pe.9.

S Bur. of Agr. Econ., U.S.Dept., of Agr., The Live=-
stock and lieat Situation, September,1950, p.

4

The Progressive Grocer, lLiarch, 1954, p.46.

5 Agr. ikt. Ser., U.S. Dept. of Agr., The Larketing
and Transportation Situation, February, 1954, p.40.







The pricing and merchandising of neat is a complex pro-
cedure, Ileat supplies fluctuate from week to week, seasonally
and cyclically. A large proportion of the meat is sold as
"fresh" meat., Due to its perishability,it is extremely im=-
portant that meat orices, at all stages of distribution, are
adjusted to facilitate the smooth and rapid flow of the
product Into the hands of consuners, Ilerchandisers must also
consider changes in consumer demand due to weather, holidays
or shifts in purchasing power. On the less perishable meat
items merchandisers must also make decisions with regard to
storage policy.

It is hoped that this study will provide information
that will be useful to the meat trade in their pricinz and
nerchandising operations. A couprenhensive kmowledgze of the
demand characteristics for different kinds and cuts of meat
appears to be essential il merchandisers are to price effi-
ciently and profitably. Some merchandisers may gain sulfi-
cient knowledge through experience to do an effectlve pricing
jobe. However, it is believed that there are many others who
have an inadequate knowledje of the basic demand relationships
and therefore they must depend upon crude rules of thwib or

over-simplified tables in setting their prices.6

6 eat ilerchandising, Inc., laster lleat Pricer, 105
South Ninth Street, St.Louls 2, ..issouri. 1549







Information on price and cross elasticities of demand
for meats should be of use to those charged with public re-
sponsibllity for the formulation and admninistration of agri-
cultural programns. Rellable elasticities are relevant to
considerations suchh as how best to carry on a government
purchase progran to support the price of beef or pork. Ques-
tions may also arise with regard to appraising the effects
of policies which would encoura;e or discourage livestock
production, Pollicy decisions with regard to import and ex-
port restrictions on meats might also be affected by informa-
tion on elasticities of demand,

Trade groups organized to promote the sale of meat may
find the results of this study useful in planning their pro-
sraus. During 1953, the llational Livestock and lieat Board
spent over {500,000 in promoting the sale of meat, TFunds
were provided by assessmnents pald by farmers and narketing
agencies, Promotional programs of a similar nature are now

being inltiated in individual states. ileasurements of cone-
sumer demand for meats as an aggregate, as well as for dif-
ferent kinds and cuts of meats, should be relevant in declding

what meat items to promote and also in appraising the effec-

tiveness of the promotion programs,



TIIGHCORY AND [ mASURL: T OF DRiAND
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Introduction

iiost empirical investigatlons are guided by a body of
theoretical concepts which influence the researcher to se-
lect certain hypotheses for testing. In this study the theory
of consumer demand for interrelated coixnodities appeared to
be relevant. Unfortunately, many of the demand concepts are
expressed in terms of "marginal utilities" and "marginal
rates of substitutlon." These concepts provide powerful
tools for a subjective analysis of demand, but their empiri-

1 Perhaps an

cal measurement has proven to be nost difficult,
even 1mmore serious criticism of existing demand theories is
the inadequate development of concepts which explain consumer
behavior under non-static and imperfectly competitive condi-

tions.,

1 por a recent statement on the problem of measuring
demand, see the article by Irving l.orrissett, "Some
Recent Uses of the Elasticity of Substitution--A Survey,"
Econonetrica, 21:41=-62, January 1953, See also Frederick
liosteller and Philip Nogee, "An LExperimental lieasurement
of Utility," Journal of Pol. Econ., 59:371-404, 1951 ;
Stephen W. Rousseas and A. G. Hart, "Experimental Veri-
fication of a Composite Indifference liap," Journal of







This chapter is divided into two parts, The first is
a brief statement of some of the theoretical demand concepts
relevant to this study. Little or no attempt was made to
develop new theorles since the primary purpose of this dis=-
sertation was that of measuresaent. The second part of the

chapter will deal with some of the measurement problems,

Basic Concepts of Demand Theory

Underlying assumptions, Iiost of our demand theories

have been developed within a framework of a perfectly com-
petitive, static system. The principal assumptions of this
system, which are most directly related to a study of demand,
are as follows:

1) Individuals possess perfect knowledge.

2) Preference patterns are fixed.

3) Comodities are perfectly homogeneous,

4) Individuals are motivated to maximize their
satisfactions within the limitations of their
real incomes (rational behavior),.

(5) The distributlion of real income is fixed.

(6) o individual seller 1s large enouzh to appre-
clably affect the price of a commodity.

(7) Population is fixed,

(8) Technology is fixed.

(9) Government and other institutions are fixed so

as to permlt individuals freedom of choice.

Definition of demand. Before progressing further with

a statement of demand theory, the term "demand" should be de=-
fined. As used in this study, demand will be considered to

be a schedule of the quantities of a commodity that an indivi-
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dual (or group of individuals) 1s willing to buy at all pos-
sible prices, other things remaining the same.z
This definition of demand 1s essentially the one devel-
oped by I.Larshall.5 Considerable debate has talken place over
the interpretation of the "other things remaining the sanme"
clause in the definition.4 This is often referred to as the

ceterus paribus condition., In this study the "other things"

considered to be nheld constant are as follows: (1) tastes
and preferences of the group of purchasers considered;

(2) theilr real incoiie; (3) the price of every other "related"
commoditye.

Law of demand. Traditional demand theory usually begins

with individual demand and proceeds, throusn an a;jsregation
process, to market demand. The inverse relationship between
price and quantity, wihiich is typical of :ost Individual demand
schedules, 1s rationalized in terms of diminishing marginal
utility for additional units of a commodity. lLlarshall formal-

ized this relationship in his classic "law" of demand which

states, "the greater the amount to be sold, the smaller the

2 For alternative definitions of demand see Victor
E. Smith, "The Classicists Use of Demand," Jour. of
Pol.,Econ., 59:242-57, 1951.

5 Alfred liarshall, Principles of =cononics, 3th ed.
ilacriillan, London, p.100 and p.l09.

4 11lton Friedman, "The I‘arshallian Demand Curve,"
Jour, of Pol, Econ.,, 57:463-495, 1949,
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price at wnich 1t 1s offered in order that it may find pur-
chasers" or, in other words, the amount demanded Increases
with a fall in price and diminishes with a rise in price.5
Exceptions to this law have been recognized in the cases of

"inferior" goods and prestige items.,

Equlilibriun conditions, It is assumed that the indivi=-

duals can maximlze their total satisfactions by adjusting
their holdings of consumer goods until the ratio of the mar-
ginal utility to the price for each good is equal to similar

ratios for all other commodities.6

For the individual purchaser, prices are asswied as fixed.

A narket demand schedule rerresents an a;grejation of
the demand schedules for all indlviduals in the rarket. A
market equilibrium exists when all individuals have adjusted
their holdings of couwaodities so as to fulfill the equilibrium
condition stated above and vhen prices have adjusted so that
the swn of the quantities, which all individuals wish to hold,
is just equal to total stocks. In simpler terminolozy, sup-

ply is equal to demand.7

S ilarshall, op.cit., p.96.

6 Knut Viicksell, Lectures on Political Econony,
Routledze % Kezan Paul Ltd., London, 1934, pp.47-43.

7 Tbid., p.53
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Demand for related ;j0ods, Classical demnand theory has

been extended by Pareto, [licks and others to provide a use-
ful explanation of demand for related commodities.8 A system
of indifference curves was used as a geometric illustration
of the theoretical relationships (Figure I).

Figure I shows the general case with an indifference map
for two related comnodities, X and Y. LKach indifference curve
shows all the conbinations of X and ¥ to which the individual
is indifferent. Starting at the origin, 0, moving upward and
to the right, each indifference curve represents a higher
level of total satisfaction. According to Pareto it is not
essential to be able to attach a cardinal measurement to each
curve.9 It is sufficient nerely to know the one curve repre=
sents a higher or lower level of total satisfaction as com-
pared to another curve,

In arriving at an equilibrium position the individual
adjusts his holdingsof X and ¥ until he reaches the highest
indifference curve attainable with his limited incone, As=-
sume that Y 1s money and an individual has OC units. The
narket rate of exchange (price) is such that CC units of money
are equal in value to 0I units of X. An equilibrium 1s reached

by exchanging AC units of money for CG units of commodity X.

8 J. JJdicks, Value and Canital, 2nd ed. Oxford Unlv.
Press, London, 1945, Part I.

9 liarshall's development of individual demand implies
measureability of utility,
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Fig.IDb Fig. Ic

Figure I. Indifference maps for related commodities.
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Point R repvresents the hiziest level of satisfaction attain=-
able from income 0Ce. Any otner combination of X and ¥ will

Fa)

place the individual on a lower indifference curve, If his

. .

income should rise to 0D, the new equilibriwm position 1is
represented by point S.

Pareto distingulshed between two limiting cases of re-
lated cormodities. Figure Ib represents the indifference map
for two cormodities which are perfect substitutes for one
another, In this case the exchange ratio between the two
commodlities must remaln equal to the slope of the indifference
curve, Any deviation in the exchange ratio will result in a
complete shift to the purchase of the cheaper comodity.

Fisure Ic illustrates an indifference map for two com=-
mcdities which are perfect complements. Shifts in the ratio
of exchange between X and Y will not change the relative quan-
tities purchased. This means that a rise in the price of X
relative to Y will not alter the proportions in which the two
comnodities are purchased.

Ficgure Ia illustrates a more general case with two com=-
modities which are related but not as nerfect substitutes or
complements,

According to Pareto's definition, ¥ 1s competitive with
X (or 1is a substitute for X) if an increase in the supply of

X (Y constant) lowers the marginal utility of Ye Y is a com-

Plementary with X 1i1f an increase 1n the supvly of X (Y constant)
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raises the marginal utility of Y.lo

Hicks objected strongly to Pareto's definitions of
complementarity and substitutability on the grounds that
they have no preclseness unless utility can be measured in
cardinal terms., Zicks su;zests that one way to avoid this
difficulty is to abandon the marginal utility concept and
replace it with a new concept, "marginal rate of substitution,®
hereinafter referred to as RS, By definition the IRS of X
for ¥ is the quantity of Y which will just compensate the con-

sunier for the loss of a marginal unit of X.ll

Geometrically
the LIRS 1s represented by tne slope of the indifference curve.
At the equilibriun point R, in Figure Ia, the slope of the in-
difference curve is equal to tiie slove of the pnrice line, CI.
This equilibriwa 18 also described by the condition that the
i3 of ¥ for X is equal to the ratio of the price of X to the
price of Y.

IIicks' definitions of substitutability and complenentarity
are intuitively quite precise, The definitions are as follows?z

"Y 1s a substitute for X if the IS of Y for nmoney

is diminished when X is substituted for noney in

such a way as to leave the consumer no better off
than before.,"

10 1p14, p.43

11 1414, p.20

12 1pid. p.44
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"y is complementary with X if the [R5 of Y for money

is increased vhen X is suvbstituted for money in such

a way as to leave the consumer no better off than

before,"
These definitions are quite sinilar to these stated by Pareto
with one major exce»tion, Hicks speclfies that the consumer
be "left no better off than before." Vhile intuitively clear
this condition has rendered the definitions emnirically un-

workable,

Incone effect, Pernaps one of Zicks' more useful contri-

butions was his careful separation of the effects of a com-
nmodity price chane into an "income effect"™ and a "substitu-
tion effect."1d

If the price of a comiodity X falls in relation to Y,
the adjustiient to the new equilibrium occurs as shown in
Figure II. The origlnal equilibrium was at point R. Vhen
the price of X declines, as shown by the new price line AI,
the new equilibriwn is at point T. The adjustiient to this
equilibrium was the combination of movenient along an income-
consumption path froa R to S and then down the indifference
curve to point T. The first portion of this adjustment was
the effect of a change in income brought about by the reduc-
tion in the price of X. The substitution effect was the

. . 14
novement down the indifference curve from S to T. ror

13 1vid. p.29.

14 [arshallts demand function represents only the
substitution effects of price changes. The income ef-
fects are onltted by asswiuing a constant marzinal utility
for money. Ilarshall argues that for most consumer goods
the inconie effect is too small to be of iiportance,
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Figure II.

Income and substitution effects of a
price change for related commotidies,
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inferior goods the income effect will be In the ovposite di=-
rection from tne substitution effect. Ior superior goods
the income effect reinforces the substitution effect,

This differentiation of the effects of a price change
appears to be r<levant to a study of demand for neats where
certain items apparently are inferior goods for a large seg-
ment of population. Asswnling substitution is the dominant
relationship between different kinds and cuts of meat, wvhat
is the effect of a fall in the price of one item, e.g. beef,
on the demand for a competitive item, pork? If the two items
are nildly substitutable a fall in the price of beef would
have a very slight effect on the demand for pork since the
income and substitution effects tend to cancel out. If pork
were an inferior good, demand would be likely to contract.
If rork and beef were hignly substitutable, a decline in the
price of beef would depress the demand for pork due to the
dominance of the substitution effect over the income effect.,

Recent theoretical concepts. Thus far the demand

theories discussed have been limited to those formulated
under the assumptions of a perfectly competitive, statlc
system. These theories provide a useful framework for some
mpirical demand studies. Ilevertheless, it 1s recognized
that the underlying assunptions do not adequately represent

reality. There have been several attempts to develop new
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theories based on more realistic assumptions. These contri-
butions have not been well intesrated. Consequently, only a
brlef recognition of some ol the principal 1deas vwill be pre-
sented in this dissertation.

Norris has developed one of the more sijnificant con-
tributions in attempting to present a theory of consumer's
demand based on conditions of imperfect competition.15
Product differentiation and non-price competition are recog-
nized as conditions essential to a realistic explanation of
the activities in the conswner market., It is assumed that
riost goods are presented to the conswier in clusters of coi-
peting substitutes due to the existence of brands and grades.
The dominant role of the seller in influencing shifts in de=-
mand 1s also pointed out. An arguwient 1s advanced that the
process of couparing prices and welghling them against expec-
ted marginal satisfactions is a disagreeable process., Con-
sequently consuners nay give little consideration to the
purchase of "petty goods" which are inexpensive in relation
to total consumption expenditures. Norris cautioned against

the view that the consuuer at any time actually brings all

of his conswaption pattern into any kind of equilibrium.

15 Ruby Turner Illorris, The Theory of Consumer's De-
mand, 2d ed. Yale Univ, Press, iew ilaven, 1952,
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Some recent publications by Katonalo, Bilkey™’ and

others suyzest that thie psychologists have much to contri-
bute toward a more realistic and comprehensive understanding
of consumer buying behavior. This approacih to demand analy-
sis recognizes the dynamic nature of the decision making
process involved in conswaer purchasing. The underl; ing
niotives and attitudes of conswiers are studied and related
to buying behavior. Changzes in behavior are explained in
terms of the learning vnrocess throujn walch consumers ac-
quire new attitudes and notives.

In tais study of demand for meats traditional theories
have been used to provide the basic framework for analysis.
Nevertheless, consideration of some of the newer deniand con-
cepts have influenced tne choice of relevant variables and

the interpretation of statistical results.

lleasurenient of Demand

General. Impirical studies of demand have centered

around the estimation of functional relationships between

16 Georze Katona, Psycholonical Analysis of Icononic
Behavior, lLicGraw=-111l, iew Yori, LUOL
’ ’ »

17 vrarren Bilkey, "The Vector Iypothesis of Consumer
Behavior," Jour, of :kt., 16: 137-151, 1951,







prices, incomes and quantities opurchased of different com-
modities, Due to limitations of available data and the
inadequacies of statistical vrocedures the accuracy of sone
of the estinated demand parameters have been subject to
criticism, As improved data and statistical procedures are
developed more reliable .easurenients of demand can be ex-
pected., In this section the various elasticity concepts will
be defined and the methods of measurerients will be discussed
briefly as a background for the empirical work which makes up
the main body of this dissertation,

Price elasticity. Price elasticity of demand 1s a term

used to express the functlonal relatlonshlp between the prices
and quantities purchased of a ;;iven commodity. "The elasticity
(or responsiveness) of demand in a market 1s great or small
according as the amount demanded increases much or little for
a glven fall in price, and diminishes much or little for a
given rise in price,"18

The nathematical definition of price elasticity of de-

rnand is as follows:

4q
q
P

where p 1s the price and q is the quantity of the studied

commodity. Price elasticity 1s a measurenent of the per-

18 liarshall, on.cit., pp.102-103,
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centase change in quantity purchased assoclated with a one
percent change in price.

Price elasticity will ordinarily be negative for most
commodities due to the inverse relationship between orices
and quantities purchased. A useful classification of price
elasticities is based on the changzes in total revenue as the

price of a commodity rnoves up or dowvn (Table 1),

Table 1.

PRICE LLASTICITY AS RuLATLED 70 TCOTAL LEVEJUElg

e e e e e~ — —— —————————
Zlasticity of Demand uffect on Total Revenue

Price Rise Price Decline
Inelastic, {1 TR rises TR declines
Unit elasticity, 1 TR unchanged TR unchanged
Elastic, D1 TR declines TR rises

Cross eslasticity. Cross elasticity of cdemand measures

the percentage change 1in quantity purchased of one cormodity
assoclated with a one percent change in the price of a second
cormmodity. Vhen studyling; the demand for interrelated 1itens,
such as different kinds of meats, thls demand measurement be-

comes important. The mathematical formula for a cross elas-

19 George J. Stigler, The Theory of Price, rev.ed.,
liacmillan, New York, 19527, Dea7.
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ticity 1is as follows:

dq,
q

E = L :dql' _?_2_
cpy dpg a
p2

In this equation qy i3 the quantity of the first comnodity
and Py is the price of a related commodity. tVhen two goods
are conipetitive the cross elasticlity will be positive, Con-
versely, 1f the roods are complementary the cross elasticity
will be negative, In this study the regression coefficients
will indicate the relationships between different kinds of
meat.,

Income elasticities. The term "income elasticities"

refers to two separate groups of enpirical estimates. The
first group of elasticities 1s derived from market data with
observations extending over a period of time. Dased on this
type of data there are three different kinds of income elas-
ticity.

Income=-quantity elasticity is a measure of the percen-
tage change in quantities purchased associated with a one
percent change in inconie., 1lathematically this 1s equivalent

to this expression--

g

4 o L
aI q

F1Q
—
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where q 1s the quantlity purchased and I is a measure of income.
Income-expenditure elasticity is a measure of the per-

centage change in expenditures for a comiodity asscciated with

a one percent change in income. Expressed mathematically this

becones:

e

dz
— L
.

I

H|@
(&S]
esfl I

where E 1s the expenditure for the commodity and I is income.,
Income=-price elasticity can be defined as the percentage
change in the price of a comnodity associated with a one per-

cent change in income,

ip

) = P = 9,_2 o :_[.
ar al p
I

Due to differences in procedures used in adjusting time
series data there are wide variliations in estlmates of income-
elasticities., liost of the difficulty centers around the pro-
cedures used for deflating pnrice and income data so as to
differentiate between the effect of changes in "real income"

as coupared to "noney incorme ,"<0

20 Elmer J. Vorking, "Appraising the Demand for Asri-
cultural Output During Rearmament," Jour.Parm Zcon.,
Vol.34, 1952, p.213.
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A second group of incorie elasticities have been derived
from cross-sectional data. The definitions of elasticities
stated above are adaptable to these data. Iiowever, the inter-
pretation of the results is souewnat different. Vien using
cross-sectional data the income-quantlity and incomne-expendi-
ture elasticities represent the differences in purchasing
patterns associated with different levels of familly incoue
nieasured at a point in time. Due to difficulties in measur-
ing the "net" relationships between income and purchases of
food items, attempts to reconcile incorie elasticities based
on cross-sectlional data with those derived from time series
have been relatively unsuccessful.21 Apparently there are
many interrelated factors that aflfect differences in faiily
food purcliases, wit. incomne being only 6ne of them,

Income=-price elasticity 1is relatively unlmportant in
cross-sectional analysis since it represents differences in
the "quality" of couruodities purchased by families with dif-
ferent inconie levels,

Regression analysis, The various niethods for ineasuring

demand elasticities range from the computation of simple arc

elasticities to the fitting of highly complex mathematical

21 Karl A. Fox, "factors Affecting Farm Income, Farm
Prices and Food Consumption." Acr. Econ. Res., Vol, 3,
19510 pp'79'8lo
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models, Probably the most widely used procedure has been
traditional least squares regression. In recent years con-
siderable controversy nas arisen over the applicability of
the single equation niethods of estinating deiand parameters.gz
A systen of equations approach is being develoned to nandle
sorte of the estimation problems which are not adaptable to
single equation methods. Disasreeents still exist, however,
with regard to the tinds of problens that can be handled
satisfactorily with sing;le equation metnods. A complete
analysis of this question is beyond the scope of tuis dis=-
sertation.25
A coriblnation of circuastances macde 1t desirable to use
the iore flexible and less expensive single equation regres-

24

sion procedures in this study. One reason was that the

22 ; ,A.cirshick and Trygve Haavelro, "Statistical
Analysis of the Demand for ["ood: Exanples of Sinultane-
ous mstimation of Structural Equations," EZconometrica,
15:79-110, 1947.

=23 I'or consideration of tinis problem see Richard J.
Foote and Karl Ae. Fox, Analytical Tools for ieasuring
Denand, Agle.Xted€le, TUeoel€pPteAa ley A/ Te.:andbooxX 1,004,
1954, See also, lerman Yold and Lars Jureen, Demand
Analysis, Jomn \iley, liew York, 1953, Chap.IIle.

24 In an unpublished Ph.,D. thesis entitled, An licono-
metric Analysis of Denand for Egcs, Towa State Colle e,
IST2, Geor.e Z. oud._e, concluces as follows: "Computations
with the simultaneous equation niethod are quite coumplex
and tinre conswailngs TUnless the investigator possesses a
thoroush knowledse of the siumltaneous equations proce-
dure and has a large ariount of resources available (both
monetary and physical), he will probably find a more effi-
cient use of research resources could be made with the
alternative methods even thou h in some cases tie accuracy
of the results may be questionable., Kesources spent on
including more variables in a single equation may, in soine
instances, yield more information." (p.215).
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large niass of data available from the il.3.0. Conswier Panel
was beling processed and analyzed for the first time. It was
expected that errors mizht be mncovered during and after the
equations had been fitted. Recorputing a counlicated mathe-
matical solution to a system of equations would have been ex-
pensive and time consuninge. Another reason for favoring the

use of single equation models was that the relationships ex-

isting in the panel data and the peculiarities of handling
weekly tinme series observations were not well known., It was
reasoned tnat even if it were known to be desirable to use a
sysﬁem of equations procedure, such an analysis should be
preceded by a rather thorough exanination of the data using
simpler methods.

Some of the limitations of the single equation multiple
regression niethods of analysis should be recoznized. The as-
sumptions of this approach are as follows:25

(1) The observations of the explanatory variables are

not subject to errors of definition or measuremnent. It

nart of the variance of

a4

follows that the unexplained
the dependent wvarilable is due either to errors in that

variable or to tne influence of omitted variables.

25 a . . .
A. R. Prest, "Some ixperiments in Demand Analysis,"
Review of ncon, Statistics, 31:33-49, 1349,
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(2) The residual errors are not autocorrelated, being
drawn independently in each time period from a stable,
normal population.

(3) The eqguation does not form part of a set of sinwul-
taneous equations or, at least if it does, the influence

of chan:zses in these equations can be neglected.

The extent to which* the equations and the data used in this
study fulfilled the above asswiptions can be commented on only
briefly at thils point. ith rezard to the first assumption,
it is almost a certainty that some errors exist in the ex-
planatory variables and, therefore, some of the parameters
will be blased to some extent.26 The amount of such bilas is
not easlly determined., Fowever, if the errors are randonly
distributed the regression coefficients snhould be unbiased,
Tests for autocorrelation of residuals can be made. If the
amount of autocorrelation is large there may be some advan-
taze to using first-differences instead of actual observations.2
The third assunption is not likely to be completely fulfilled
by any single equation designed to explain economic behavior.
In this study there was reason to believe that simaltaneous

relationships could be nerlected, at least during the early

28 Tbid. p.37

27 R, L. Anderson, "The Problem of Autocorrelation in
Regression Analysis," Jour.Amer.Stat.Assoc., 49:113-129,
1954.
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stazes of analysis, Lvidence supporting tnis viewvoint in-
cludes an observation that for any given week the supply of
rieat in the Lansing retail marlkets can be considered as pre-
determined. In addition, it 1s belijieved that :most neat iteus
are purcnased on a current weeli-to-week basls and, therefore,
storage demand or deunand for non-food uses can be largely
iznored. ilowever, this does not preclude the possivility
that simultaneous relationsiivns may be uncovered as the
analysis proceeds, If this occurs appropriate clhanges will
be nade in the procedures used for analysis,

Additional consideration of sone of the other vnroblems
of single equation regression analysis will be taken up in

Chapter V.
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PRoVIOUS IHVLSTIGATICHS O DUllAND I"CR IZATS

Based on [larket Data

During the 1920's there were attempts to apply regres-
sion analysis to tne problemn of forecasting livestock prices.l
Althouzh these eflorts were not designed priiarily to iseasure
demand elasticities, thiey represent soue of the first annli-
cations of regression analysis to price-guantity data for
livestock products. Probably the first concerted effort to
obtain ewmpirical measures of cemand elasticlties for meats
was included in ilenry Schultz's "The Theory and lleasuremnent

of Demand."?

In this monumental treatise Schultz discussed
the theory of related demands and tested some of his hypothe-
ses with examples of deisnand equations for beef, pork and mut-
ton., Using a single equation multiple regression tecihinique,

the average annual per capita consumption of beef, porkx, and

nutton were expressed as functions of their retail prices and

1 . ¢. 1aas and iordecal nzekiel, Tactors Affecting
the Price of loss, T.3.Dent. of Azr., Lul.l440, 1926,
ordecal szekiel, "A Statistical sxamination of Factors
Relating to Lamb Prices," Jour. Pol, icon., 35:233=60,
1927,

2 Henry Schultz, The Theory and ileasure.ent of Dewmand,
University of Chicago Press, 1033, p.cdl.
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per capita income. Equations (a), (b), and (c) swmuarize

some of the results obtained.3

() Qp = 1.83 = .36 Py, + 10 Pyt 20 By ¢ .48 I
(.07) (.11) (.21) (.21)

(b) Qp - 1.19 * olg Pb bad 070 P - oOO4Pm + 054 I
(,03) (,05) (410) (.10)

(c) Q = 1.54 ¢ +063 P, 4 .37 P.= 1,80 P 4 .18 I
= o7y 0 (12) P oae2) M (.22)

The price, cross, and income elasticities can be read
directly from the equation since the data were fitted in logz-
arithmic form. The fisures in parentheses are the standard
errors of the regression coefficients. The price elasticity
for beef was -,86 as compared to =,70 for pork and -1,80 for
mutton. The cross elasticity between the price of pork and
the quantity of beef was non-sicnificant while the price of
beef apprarently had a si;nificant effect on pork consumption.
The consunption of beef and pork shows little relationship to
the price of mutton. The income-conswiption elasticities for
beef and pork are both close to +.50, 1In appraisin; these
results it 1is essential to understand the nature of the data
used., Annual averaje onservations were used for the period
1922-1933. The quantity cata represent carcass welights with

beef and veal being cormbined. Lamb and rmutton were likewise

.

% Tbid., p.5639.



combined., Prices used were Bureau of Labor Statistics average
annual retail prices., These nrices were deflated by the B.L.S.
cost of living index as was the income varlable., The quantity
and incone data were both placed on a per capnita basis.

In 1935 suepherd®

rnade some estimates of the price elas-
ticity of demand for pork, based on annual time series data.
Using multiple grapnic regression witn the retail price of
porx as the dependent variable and consumption of pork and
conswiler income as explanatory variables, he tentatively con-
cluded that the vnrice elasticlity for pork was avout =-1.,0 for
the period 1921-34. Usin; alternative measures of conswuer
income in the saue type ol analysis gave price elasticities

of -.,55 and =-.,72, These latter elasticities were considered
to be less relilable tiian the -1.0 due to the differences in

the data used to measure income,

iore recently Shepherd has made an analysis of changes

in demand for meat and dairy products.5

In his analysis of
changse in dewmand for rmeat he used a multiple correlation of
four variables:
(1) U.S. average retall price of neat in cents per pound
(2) Per capita disposable inco.ie (index)

(3) ©Per capita consunption of meat (pounds of red reat)

(4) Time

4 Geoffrey Shepierd, "The Incidence of the Processing
Tax on iogs," Jour.larm hcon., 17:3521-39, 1835,

S Ceoffrey Shepherd, Chances in Demand For ‘eat and
Dairy Products in the Jnited sSlates since 1910, Iowa Asr.
LXp. Ota., Ames, Iowa, Kes, Bul, 363, 1949, p.,33l.
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The data are annual observations for the period 1020-41.
A single equation least squares fit of the relationship, with

retail meat prices as the dependent variable, gave an R of

e
«97 with all of the regression coefficients being sisnificant
at tlie one percent level, The nrice elasticity of demand
turned out to be =.,75, Shepherd concluded that this "apvears
reasonable in comparison with tihe elasticity of demand for
pork, vhich is slightly hicher than unity. One would expect
the dexand for rneat to be less elastic than the dermand for
any one meat."® The incoie elasticity turned out to be 0.75.
Zvidence indicated that the deizand for meat had declined
slightly in relation to incouie between 1910 and 1746, but
only as part ol the general decline in expenditures for food
as a wnole,

7 nas

In a detailed analysis of deiiand for meat, Vorking
obtained several measureilents ol price and income elasticities.
Tsing annual data for the years 1022-41 he has nade sore 22
different analyses using a single equation least squares method.
Cne of the basic equations included these variables expressed

n

in logarithus:®

6 1bid., p.337.

7 Zluer J. Vorking, "Studies in the !easurement of
Denand 'ith Svecial Reference to the Denand for ieat,
Unpublisiied rheD. thesls, larvard Unlversity, 1952,

8 Ibid., p.ll5
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(1) Average retall price of rneat
(2) 1leat consuption per capita
(3) Deflated disposable personal inconie per capita

(4) Consuwners nrice index.

Four re;ression equations were fitted to the data usin;; eacn
variable alternately as tne dependent varianle. Voriking then
takes the geometric mnean of the four regression coefficlents
for each pair of variables as thie best estimate of the true
structural paraueters of tiie relatvions between tihie varlables,
In tiie analysis mentioned above the vel jited re ression co-
elfficients indicated thiat a cliange of one percent in conswap-
tion 1s associated with a 1.45 percent change 1a retail price
in thne opposite direction and tiiat a one percent ciiance iIn
"real" inco.ie i3 assoclated with a .75 change in price, also
in the sarne direction. From tiils and several othier analyses
using aifferent forms of so.ie of tiie saiie baslc data Voriing
concludes taat, "on the basis of the correlations reviewed it
would seem wiost likely tiiat the coellicient of vrice flexi-
bility (the reciprocal of the coefficients of the elasticity
of demand) is somewhere in the vicinity of 4.35 and -1,50"9
The corresponding price elasticity range would be =-,67 to

"0740

9 1hid., p.l123.
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In an attempt to explore some of the "dynamics" of the
dewand for meat, Vorking made a regression analysis which in-
cluded two coaswaption variables: the five-year averace, and
the current year as a percent of the five-year averace, X118
conclusion was that, "in the long run the dewand for neat 1is
less inelastic than in the short run."1© Viorking also cites
evidence from his analyses that the demand for neat changes
with changzes in the general price level quite apart from the
effect of the clange in real income. This would partly explain
tne increase in demand for meat in the post Uorld 'Var II period
vhen the general price level was rising rapidly:

rox used the single equation method and annual data for
the period 1922-41 to analyze the demand for a munber of farm
commodities, including meats.l1 Linear relationships wviere
assumed and data were expressed as first-differences of
logarithms. lihen per capita consumption of all meat was ex-
pressed as a function of the retall price of meat and disposable
income per person, a price elasticity of -.64 and an incon
elasticity of .56 were obtained. DPrice elasticities for both

beef and pork were reported to be about =~.8 based on a similar

10 Eimer J. Vorking, "Agricultural Demand During
Rearmament," Jour. Farm. icon., 34:213, 1952,

11 xar1 4. Fox, "Factors Affecting Farm Income, Farm
Prices, and rood Conswaption," Agr. Lcon. Res., 3:65-111,
1951.
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analysis. Inconme elasticities for beef and pork were about
e7e 10X also found a competitive relationship between beef
and other red meats., 1iiis analysis indicated that a ten per-
cent increase in the supply of other red meats depressed the
averase annual price of beef by 5.2 percent.12

Fr‘ench]‘:5 and Wahby14 have applied soue of the more recent
statistical techniques to the problem of measuring demand for
meats. Results were compared with those obtained using the
more traditional single equation least squares methods,

rrench used a system of nine equations to explain the
relationships in the market for meat. (lieat included all red
meats, poultry and fish). The deuand equation was solved by
the maximum lilkelihood method and then compared to results
obtained by ordinary least squares regression. The variables
in the deiiand equation were annual observations for the U.S.
for the period 1919-41,

Yy = per capita consunption of meat

Yo retail price of mneat

Y

3 price of other food

12 Karl A. Fox, The Analysis of Demand for Farm Products,
TJeSe Dept. of Air., Tecn. ule 1081, 19535, pl.43.

13 Burton L. French, Apnlication of Simmltaneous Zgqua-
tions to the Analysis of tiie pemand for .eat, Unpubllisned
[t,5, thesis, JIowa State College, 1949,

14 Crmar Vahby, kconometric Analysis of the Demands for
Beef, Pork and Poultry Products, Unpublished Pn.D. {hesis
Jowa State College, 1951.
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Y4 a price of non-food
Y5 = disposable incoune
Z = tine

The results obtained by the two methods are swmarized
in the following equations:
(1) Limited information maximwa likelihood inethod
Yl = -0043 Y2 - 1.14 Y3 - 2.05 Y4 + 0017 Y5 -

1.17 Z, + 430

1

(2) Crdinary regression minimlzing on quantity.

Yl - "0081 Yz

0.78 Z1 + 504

- 1,14 Y, - 2,05Y, # 0,13 Y. =~

) 4 5]

(2) Crdinary regression minimizing on price and normal-
izing on quantitye.

Y, = =1.27 Y, - 058 ¥, = 131 Y, » 0,19 Y. =

1
0.44 Zl + 380,

3

The signs associated with the coefficients were consistent
for all equations, but the magnitudes of the coeflicients are
quite different, particularly with regard to the relationship
betveen price and quantity of meat. The price and incone

elasticitles cowmputed at the nean values of the variables were:

Equation Price Llasticity Income mlasticity
(1) -0.24 «50
(2) =0445 .53

(5) "0071 058



o3

tiahby set up a more detailed nodel of tne meat irarket
with separate demand equatlions for beef, pork and poultry

15 The complete model included 12 stochastic equa-

products.
tions with the relationships assuned to be linear in logarithus.
The variables included in the demand relationships are annual
observations for the U.S., 1921-41,

Yl = quantity of pork conswumed per capita

quantity of beef conswied per capita

7
YB =.quantlty of poultry conswied per capita
Y2 = retail price of pork
YS = retail price of beef
Y4 = retail price of poultry products
Y5 = retail vrice of dairy prroducts
YG = retail price of oleomargarine
Z1 = time
25 = retail price of other food
Z4 = disposable incomne per capita
25 = woving average of 24 for the preceding 5 years

As originally set up, the equations included were over-identi-
fied, Consequently, the limitéd information metnod of estima-
tion was followed in solving for the relationships. The re-
sults obtained were unsatisfactory when wmeasured against a

priorl knowledje. Therefore, the model was altered slightly

15 1hid., Dpeld.

iy
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so as to make possible the use of reduced form solutions. The
results are shown below:
(1) Pork equation
= - 09 oﬁ e - . 3 - .C
Yl = -0,91 Y2 + 0,80 Y3 + 0,37 Y4 1.23 Y5 0,91 Y

6

(2) Beef equation
Y.7 = =0,77 YB + 0,52 Y2 + 0,67 Y4 - 0,22 Y5 - 1,09 YG

- 0.02 Zl + 0,29 23 + 0,65 Z4 - 0,12 25 + 3,06

(3) Poullry products equation
Y8 = "0068 Y4 + .12 YB + 00?3 Ys + 0022 Ys + 0031 Y6

L J 0.00]. Zl * 0036 23 * 0.53 Z4 » 0.28 25 - 0042

The elasticities can be read directly from the equations since
the variables were expressed in logsarithmse.

In a recent study of demnand for meat in Canada, tho price
elastidity of demand at the wholesale level was estimated to
be =465 16 Annual data swmarized on a Septenber-Ausust mariet-
ing; year basis was used for the reriod 1026 to 1842, The variables
used in the single equation regression analysis were as follows:

X, = weishted average wholesale price of all red meat
1 divided by the general wholesale price indexe

X2 = average domestic consumption per capita for all
meat.

16 F.,lle3chrader, The Demand for eat in Canada, 1licono-

mics Division, Canadiza Department of Agriculture, Ottawa,
1953.
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XS a the index of industrial production per capita
reflecting consuners! avillty to purchase joods
and services,

The regression equation was:

log X; = 1.0433 - 1.5300 loz X, + 1.0118 log X

2 o)

Thae price elasticlity 1s the recinrocal of -1.,53%0 or -,65,.

—

~

Similarly, the incoue elasticity is estimated to be .09.
Shrader estimates that the price elasticity of demand for
meat at the retail level is «1,05 and avbout =,40 at tihie farm
level,

Studies made by Jureen indicate that price and incone
elasticities of demand for meats were lower in Sweden than
in the T.3. i1ultiple resression analyses of annual data for
the period 1521-1939 were used in deriving the elasticities

(Table 2),

Table 2

S0
d

DLASTICITY Cl DuilAlD POR LSAT, SUVLDLH, 1921-19397

Price mlasticity
¥ind of leat S— Incone lasticity
separate Price | Proportional
Changes Price Chanyges
All neat -—— 28 28
Beefl 50 o2 «30
Pork «45 31 eD3

* Yerman iold and Lars Jureen, pemand Analysis, Joon . iley,
llew York, 1953 p.232,
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The quantity data were estimated consumntion per person for
the entire country. The prices were takes at the retall level,
Another appnroach, which differs fromn the analyses dis-
cussed above, has been used to examine the couapetitive rela-
tionsnip between different kinds of meats, Using this method

the price ratios for two different items is related to the
quantity ratios existing in different time periods. Clawson

rade several graphical comparisons of this type.l7

In one
chart, he plotted the cattle/nog price ratio against the
beef/pork consumption ratio for the years 1899 to 1939. By
inspection he draws two lines of relationship between the
two ratios: (A) for the years 1399-1914 and 1934-1932; (3)
for 1913-1933, Both lines slope downward to the right and
are slightly convex to the origine. Little attention was
civen to an explanation as to why there are two different
lines of relationship. The correlation between the price
and quantity ratios was .87 and .97 for the two groups of
years, The elasticity of the lines, measured roughly at dif-
ferent points on the curve, varies from =,33 on the A curve

to well over -1,0 on the B curve,

.18 . . .
Szatrowskil used a riultiple reg ression analysis which

17 jiarion Clawson, "Denmand Interrelations for Selected
Agricultural Products," Quar.Jour.kcon., 57(2):265-502,
1943,

18 Zenon Szatrowski, "Time Seriles Correlated with the
Beef-Pork Consumption Ratio," Hconometrica, 13:60-78,
1945,
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expressed the annual beef-pork consumption ratio as a func-

tion of the following variables:

tine

4
(]
n

beef-pork price ratio (actually cattle-hoz price
ratio)

>3
N
n

X3 = consuaption ratio of preceding year

cattle-nhoz population ratio

corn yield of previous year in bushels per acre

el
o
n

X6 incoume 1n dollars per capita
Results indicate a negative relatlonship between the vrice and
quantity ratios with a regression coefficient of about =.5.

Both Clawson's and Szatrowski's price ratios are based
on live animal prices and thnerefore do not represent the price
to wnichh consumers react. Variations in by-product values on
cattle, lard values on hojs and marketing costs cause tne re-
lationship between live aﬁimal and retail prices to change.

‘.'!oodlaml9 has also made a re;ression analysis of tne
price and quantity ratios for beef and pork using Canadian
data for the period 19283-1051 onitting the war years, Ile used
the wholesale price of carcass beef on the Toronto market and
estimates of consumption based on production data that were

ad justed for exports, imports and changes in storase stocks,

19 W e s . . ;
G. E. Vioodlam, The Influence of Prices on thc
Relative Consuuption or 3eel ana Pork, sconomics Div.,

Canadian Dept., of AZr., 1953,







In his analysis he finds that =--

where Xl is- the conswaption of beef expressed as a percentaze
of the consumption of pork and X5 is ratio of »nrices in terms
of pvercent. The interpretation of the results of these studies
based on price and quantity ratios is not clear., Preswaably
the high correlation between thie two ratios and the sisnifi-
cant regression relationship is offered as evidence that beef
and pork are competitive items., Tnis may be subject to ques-
tion since it can be denonstrated lhwat the price and quanbtity
ratios are hi;nhly correlated for two incependent goods with
price elasticities of apnroxiuately -1.0, The slope of the
regression function between the price and quantity ratios
xisht provide some evidence on the competitive relationsnip
between two oods providing tihe price elasticities were known

in advance,
Cross=Sectlonal Budget Studies

Several cross~-sectional surveys have been conducted to
obtain inforaation on the relationship between certain socio-
economic factors and the demand for meat. In 1934, a survey

of 2200 famnilles was made in Kinneapolis.zo One of the prin-

20 37,c.,7aite and R.W.Cox, A Study of the Conswiption
of lleats in Ilinneapolis, 1834, I iinne i le XPe obae,
Bule Owl, 1955
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cipal conclusions was that incoiie exerclses a predomlnant
Influence on weat conswapllon with the hiijer income fani-
lies spending nearly three tlies as imch per person for meat
as compared to families in the low 1acouwe reuns., The study
also indicated that size and couposition of families had only
a minor influence upon per caplia nieat consuvaption. It should
be noted that this survey was made at a tilile vinen unemnlojent
was larg;e and 1ncomes generally depressed.

During 1945, tle Bureau of Huaan Jutritlon and Ifore
Lcononice of the U.S. Departient of Azriculture nade a sur-
vey of sorie 1600 urban famnilies to study their Tood consunp-

tion nhavits. Althoush conswaption patterns varied between
citlies, the relationshin between incoie and per capita reat
consuniption is swmarized in an illustration taken from the
oublicatilon renorting the results ol tiie study21 (Fipnre III).
It can be seen that the quantity of beefl increases vith rising
income, while pork consuaption remains about constant. llowever,
tihe conswiption of particular cuts of meat show mixed patterns.
Tor exainle, ground beef consumptlon increases as incomes in-
crease up to 34,000 per family., Beyond 4,000 ground beef
consuaption declines, A simllar pattern exists for pork chops,

bolosna and other cold meats, Salt pork is the only item that

2lBur. of Iwnan Nutr. and Fome Zcon., U,S.Dept of Agr.,
ileat Selections of City Fawmllies, Coimodity Swiriary iio.l,
1049,
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consistently behaved as an "inferior oproduct." The study
also showed that total meat consuaption increased with in-
corie, but leveled off at fanily incomes of :;4,000 and over,
As incomes increased meat expenditures increased niore rapid-
ly than quantities consumed due to the fact that the hizher
incone fanilies purchased higher priced cuts of meats,

A series of income-~consumption elasticities were corni-
puted by Valte and Trelogan from the 1943 survey data men-

tioned above, These are suwimiarized in Table 3,

Table 3

TACOLE=-COIaUi2TIC gungi*“'CT S0 SuLwCTuD IHAT IS

URDAI #ATTILISS, TUITLD S5TAT LS, SPRIVG, 1948:¢
ind and Cut of lleat Blasticity
Pork chiops -0.21
Ground beef -0.13
Tacon 0610
Reef, boiling and stewing 0.36
Beefsteak, round 0655
Poultry (total) 0.64
Smoked ham (cooked) 0.82
Beefsteak, other than round l.C4

¥ w.C.aite and iI.C. Trelogan, Acricultural llarket Prices, Jonn

‘b‘i’iley, zd ed. 1951, p.41.

The above elasticities are sinple arc elasticities using
the second income groun, with an averase family income of

1,555, and the sixth income group, with an averagze income of
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5,861, Average family consumptlion was the quantity varilable.

The existence of wide variations in meat purchases amnong faui-

lies of the sauie inco:e groupingzz sugsests that the reliabil-

(7%

ity of these estimates of incowme elasticity may be rather low,

A cross-sectional survey of 726 famllies was made in

23

rracuse, liew York, in the spring of 1943, These same fami-

S
lies had been surveyed in 1842, During the intervening six-

5
year period the income posltion of these fauilies and thelr
meat conswnption had shifted considerably. One croup of
families with a slight decrease in incomne revorted a decrease
of 11 percent in per capita meat conswaption. These families
had below mediwn income in 1942, Another group of families
with the largest increase In incores between 1942 and 1943
(114) percent) reported an averare increase of 65 percent in
the quantity of meat purchased per capita. Families were
classifled on the basis of per capita income rather than
family income as in the 1948 surveys made by the BHINL., The
Syracuse study also analyzed the shift in consumption of dif-

ferent kinds of meats anong the different familles, Not only

did the families with the greatest rise in income increase

%2 Bur. of Iwuan Nutr. and Home Lcone, TeS.Dept., of
Acr., lieat: Variations in Conswumotion and Interrelation-

~ de

ships with Cther »oods, Counilodlty Swmiary Hoe.ll,1951,p.3.

23 yi111 ii. Simions, Conswner [eat Purchases in Syracuse,
ilew York, 1943 and Comparison with 1942, Cornell Univ.Asre
Bxp. Sta., Ithaca, Wew York, Bul. 363, 13251.
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their ieat purchases, but therec was a noticeable siiift to-

NI .

vard the Liisher valued, "more desiravle" cuts., Thus, the

)

results are relatively congsistent with the relationsihips

&

P e ]

found in the cross-sectional analysis of the BITIIZ survey
data discussed earlier,.

In the spring of 1950, a sample survey of 1335 fainllies

i:ichican, Fawmily characteristics and

3 . \ e A .- 24
food purchases for a period of one week viere obtained. :0Ss

vas made in Lansing,

analyzed these data to deteriiine some of the relationships of
socio=economic factors, such as family income and size of
faily, to per capita food consumption and expenditures.
Cross=-sectional tables were used and tue difference between
means tested by analysls of variance procedures., Fanily in-
come and size of fanily appeared to be nost important factors
affecting per capita reat consumption (Table 4). Since these
tvo factors exhiibited a positive relationship it was desirable
to test thelr relationship with per capita :eat conswiption
vhile holding one or the other constant. Vhen size of fauily
was controlled, family income was not significantly related
to per cavpita consumption of pork, laub and nutton, poultry,
fish, or seafood (Table 4). Certain irregularlties can be

noted., Tor exauple, consuwiption of red meats rises as incomes

24, .. . . s s
4Tnomas e 1088, Soule Relationshiips of Selected Socio=-

Leonomic iactors to Iood Comnsivunticn and Lxnenditures,
Lansing, Spring, 1350. “npublisined Pn.D. thesis, ..ichigan
State College, 1952,
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rise up to the izediwm income level and tien levels off,
Ground beef conswiption increases fron low to wmediwa income
group, but then declines fro.i medium to high Income zroupe.

Ace and education of the housewife had 1little influence
on imeat conswiption alter sorting by size of fauily and fanily
income., As the slize cof the week's food bill Increased, beef
purchases rose significantly.

It has been pointed out that faily income and size of
fanmily were positively related and both were si nificantly
related to the conswiption of several different neats, Ior
practical application it would be Lielpful to know :icre about
the direction and nasnituae of these relationshilps,

Using data in [.oss's tiesis a series of siiiple arc elas-
ticitles were calculated, (See Table 5.) It was found that
tlie incorie=conswaption elasticlitles varied consideravly by
size of family and that elasticities arc el hi;ier between
the low and nmediuwi incone sroups than between the medium and
i N income groupe. In fact, a ne;ative elasticity exists for
cround beef when. comparing tne mediwi and hi h income group.
Tnese elasticities noint up the importance of adjusting for
size of family before calculating an income elasticity. In
the elasticities computed by ‘aite and Trelogan (Table 3),
the influence of size of fanily distorts the "true" relation-

siiip between faiily incoine and consunptions
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TABLE 5

INCOLE=-QUANTITY BELASTICITI=S FOR LEAT ITE:S
BY SIZE OF FAMILY - LAHSIHG, SPRING, 19502

b
Kind of Size of Elasticity Between Income Groups
leat tamily Low to Medium Medium to High
All meat 1-2 «67 +06
3=4 27 .04
5 or more «05 o12
Beef l1-2 «683 20
5-4 .41 .16
5 or more «28 «06
Pork 1-2 «48 -.06
3=4 «08 .00
5 or more -e16 «15
Ground beef 1-2 76 -,72
3"4 .40 —.10
5 or more 24 -e26
Beef steak 1-2 «81 52
3=-4 «52 30
5 or more «80 45
a Data taken from Mosst's Ph,D, theslis, Formula used to
calculate elasticities was a2 - ol
ql + g2
12 - Il
Il . Iz
b Low income group includes families with incomes under

$3,000; mean of group = $1,900.

Medium income group includes families with incomes of
$3,000 to $4,499; mean of group = $3,542.

High income group includes families with incomes of
$4,500 and over; mean of group = $6,074.
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It is soietimes difficult to reconcile income elastlici-
ties derived from time series data with those derived from
budget studles., In adaition to the disturbing influence of
factors such as size of faully, there is also a question as
to how readily fanilies take on the consu.ption habifs of a
hisher income gsroup as their incoumes rise relative to other
families., This thiesis will not develop these asnects of in-
come elasticity, nowever, tiie empirical relationships pre-
sented in this section will assist in the interpretation of

the results of analyses to be presented in subsequent chap-

ters.

Swmary

ilost of the demand studles using market ovservations

are based on annual aj_re;ative data for the period between
WVorld “Jars I and II. In most cases a single equation least
squares teciinique has been used with minor variations in

the procedures for adjustin; the data. Therefore, it 1is not
surprising that there should be rather close argreenient in the
results ohtained I'rom these analyses. The estimnates of price
elasticity of demand for all meats ranges from -.54 to =.75.
The price elasticity estimates for beef and pork are less In=-
elastic than for all meat with a range from =,70 up to =1l.0.

Incone elasticitlies range from about .50 up to .75, with the
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lower estimate being associated more closely with real in-
come where the price and income series have been deflated
by a consumer price index. Vhere the income data were ex-
pressed in current dollars the income elasticities approach
the upper end of the range.

The only major deviation in elasticities resulted from
an attempt to use the limited information method of estima-
tion. The price elasticity for all meat, using this method,
turned out to be rather low as compared to a least squares
fit of some of the same data.

Some rather important questions have been raised as to
the usefulness of elasticlity estimates based on studies of
inter-war period conditions as a basis for predlcting econo-
mic behavior in the postwar years. Kuznet325 criticizes the
assumption underlying these studies that certain "social
variables™ remain constant or change slowly and smoothly over
time, Some of these factors which are usually assumed away

under the ceteris paribus of accepted demand theory include

(1) changes in the distribution of real disposable income,
(2) lags in go.sumer adjustment to rapidly changing prices
and income sitﬁations, (3) changes in eating habits and (4)

changes in the composition and distribution of the population.

25G.11. Kuznets, "“lMeasurement of liarket Demand with
Particular Reference to Consumer Demand for Food."
Jour, Farm Econ., 35:878-893, 1953.
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During the past thirty years there have been significant

and in some cases raplid changes in some of these social
variables., Between 1941 and 1944 there was a marked im-
provement in the relative status of the lower income seg-
ments of the population, particularly for families of two

or mo;:’e.‘?6 This gain in income position was further accentu=-
ated by sharp increases in income taxes which occurred during
this same period. Avallable evidence indicated that changes
in occupations, the trend toward urbanizafion, improveménts
in refrigeration, plus many other factors, have contributed
to changes in demand for food 1tems.27 It seems questionable
that an elasticity representing the entire range of price,
quantity, income variations during the interwar period can

be expected to perform with a high degree of predictive ac-
curacy under the present economic and social environment.

A priori reasoning suggests that price and income elastici-
ties for different food items might be oﬁe taing during a

period of depressed economic activity and quite another dur-

26 Council of Economic Advisors, The Economic Situa-
tion at Midyear, 1951, A Report to the President, U.S.
Gov'!'t. Printing Office, pp. 90 and 96.

27 Bur., of Agr. Econ., U.S.Dept. of Agr., Azricul-
tural Outlook Charts, 1954, p.24; lMarguerite Burk,
'Changes in Demand for Food from 1941 to 1950," Jour,.
Farm Econ., 33:281-298, 1951; Earl E. lMiller, "Changes
in Demand for Pork Products," The Livestock and lieat
Situation, Bur. of Agr. Econ., U.S.Dept. of Agr.,
May-July, 1953, pp.l4-19,
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ing a period of full employment and high incomes. Similarly,
it might be argued that price elasticities are likely to be
different when supplies are large as conmpared to when supplies
are average or small., However, in many empirical demand studiles
a demand curve of constant elasticity has been fitted to the
data., In some cases this may be justified and certainly it
has some advantazes of simpliclty In computation. This sug-
gests that the usefulness of elasticity estimates may be
hampered by a tendency toward over-simplification. Instead
of a single elasticity for a commodity there might well be
whole famlly of elasticities. Detailed demand studies at
both the micro and macro levels and for time periods of dif-
ferent lengths are essential to the development of a more
useful set of functional relationships,

Another shortcoming of the interwar elasticity estimates
is that they apply to large groups of food items and may rep-
resent such a high degree of aggregation so as to have limited
use in everyday problem solving. For example "meat" may in-
clude everything from fish to beef, and within sub=-groups,
such as beef, there are many different grades and retail cuts.
In any particular time period prices and supplies of these
sub-groupings may be moving in different directions, and over
a period of time the relative proportions of each group

changes. This makes it difficult to construct a representa-
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tive price and quantity series of data over time. Fox28

found that a simple average price in some cases moved in
the opposite direction from a weighted average price.

The consumption data used in all of the studies re-
ported above were based on carcass welghts at the wholesale
leéel whereas the price series are based on the retail
prices collected by the Bureau of Labor Statistics in 55
large cities throughout the United States. Using the caf-
cass weight data on beef, pork, veal and lamb, it is im-
possible to treat separately the prpcessed sausage items
wnlch may have somewhat different consumer demand charac-
teristics than fresh beef or fresh pork. The price series
are based on a few retail cuts df_a.specific grade of meat
and therefore cannot adequately reflect price changes when
the price spreads between grades fluctuates.

Although numerous criticisms have been directed toward
inter-war period elasticity studies based on market data, it
should be recognized that these studies have been limited
by the avallability of adequate data. The results obtained,
have provided an essential background for the development of

more detalled demand studies as sultable data becomes available.,

28 Karl A. Fox, The Analysis of Demand for Farm Products,
U.S.Dept. of Agr., Tech. Bul., 1081, 1953, p.26.




CHAPTER IV
THx SCURCZ AWD NATURL OF DATA

The Operation of the Consumer Panel

The L.S.C. Consumer Panel 1s a group of 200 to 250
families residing in Lansingz, liichigan, who keep detailed
records of their food purchases, Diaries are filled out
each week showin, the price, quantity, and total expendi-
ture for each food item purchased. (See Appendix for copy
of diary). These diaries are then mailed to the Department
of Agricultural Economics, iiichigan State College, where
the data are transposed onto IBlN cards. The principal source
of data for this dissertation was these food purchase recoras.

The first diaries from the panel were received in Feb-
- ruary, 1951; however, it was late swnuer of that year before
as many as 200 families were reporting regularly. Since that
time the number of panel members has risen to about 250. The
project, which supports the panel, was approved in late 1948
and was designed to run for ten years.

The objectives of the original project were as follows:

"The first is to determine the effect of price
changes (both real and money) upon the quantities

of food purchased, and the associated time-lag in

adjustment. The second objective is to determine
the effect of a change in income (both real and
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money) upon the quantity purchased and the expendi-

ture for various food products, and the associated

time-lag. The third objective is to measure the

effect of price changes and income changes upon

substitution among different products. In a sense,

therefore, the objectives are to determine price

elasticity, income elasticity and cross elasticity

of demand."l

The leadership for the organization and operation of
the panel has been the responsibility of Dr. Gerald G.
Quackenbush and Dr. James D. Shaffer., Dr. Shaffer's doc-
toral dissertation dealt with the methodological problems
of organizing and operating the panel.2

This dissertation will touch briefly upon sone of the
characteristics of the sample as they affect the representa-
tiveness of the data that were used in the analysis of de-
mand for meats. A more detalled discussion of the sampling
plan can be found in Dr. Shaffer's doctoral thesis and in a
recent journal article,®

The first step toward obtaining a representative sample

of families was to conduct a sample census of the Lansing

1 gerald G. Quackenbush, "“"Demand Analysis from the ¥.S.C.
Consumer Panel," Jour. Art. No. 1594 of the lichigan Agr.
Exp. Sta. A paper delivered at joint meeting of the Amer.
Stat. Assoc., and the Amer.Farm Econ. Assoc., Washington,
D.C., Dec. 30, 1953.

2 James D, Shaffer, Methodological Bases for the Opera-
tion of a Consumer Purchase Panel, Unpublished Ph.D.
thesis, Michigan State College, 1952,

S James D. Shaffer, "A Plan for Sampling a Changing
Population Over Time," Jour.Farm Econ., 36:153-63, 1954,
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population to learn more about its characteristics. A ran-
dom sample of 2000 families was systematically selected by
taking every nth residential address from the complete 1list
of addresses in the Lansing City Directory published by R.L.
Polk and Company. The sampling rate was approximately seven
percent. The same area, as defined in the city directory,
included corporate Lansing plus the highly urbanized fringe
but excluded East Lansing. A total of 1885 interviews were
completed in the spring of 1950. From this group a sub-
sample of 300 families was drawn, stratified on the basis of
income of the household, number in the household, age of the
housewife, and education of the housewife. A plan was set
up whereby panel members received about fifty cents per
week for keeping the food diary.

As would be expected, not all families would agree to
be cooperators. The families least likely to cooperate were
those in low or high income groups, those where the housewife
had an 8th grade or less education, those with broken homes,
those where the housewife was elderly, and those where both
the husband and wife were employed.4

As panel members drop out, new members are recruited

from the 1list of families catalogued in the sample census.

4 1bid.,p.156.
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The new family is selected so as to be as much like the old
family as possible. Vhien families move out of the city, an
attempt is made to replace them with new families moving in
to the city. Provisions are also made for picking up a pro-
portionate number of newly formed families so as to maintain
a representative sample over time.5 A second sample census
was made in 1954 as a basis for revising the sample and to

provide a new pool of potential .nembers.,

The Characteristics of Lansing

1950 census. Some knowledge of the basic characteris-

tics of the Lansing population 1s essential to an appraisal
of the research findings based upon data from the }N.S.C.
Consumer Panel. One of the best standards of comparison now
avallable is the published results of the 1950 census of
population. Table 6 sumnarized this information for Lansing,
the state of iilchigan, and the United States.,

These statistics indicate that Lansing 1s a city with
a fairly high level of inqome. The median family income in
1949 was $4,097, This is one-third above the average for the
United States. and 1s 19 percent above the average income of
urban families in the United States. This higher than average
income level 1is also evidenced by the relatively s:nall percent
of families with incomes under $2,000 per year and the higher

than average proportion with incomes over {6,000,

5 Ibid.,p.159.
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CHARACTERISTICS OF TrE LANSING POPULATION,
1950 CENSUS™

b ——— —
United States

Characteristic Urban

Lansing Michigan IlMichigan TUrban  Total
Percent 65 years old
or over 8.0 7.2 6.6 8.1 8.1
Percent non-white 363 7.1 9.5 10.0 10.4
Persons per household 3,16 342 3439 3.24 3438
Percent of males 14
years old and over
in labor force 8l.5 80,1 8l.9 76.1 764
Percent of females 14
years old and over in
labor force 3663 273 30,2 42.5 3647
Percent labor force
unemployed- 4.8 5.4 5.8 5.6 4.3
Percent employed in
nanufacturing 338 40,9 44,3 29.4 25.9
lcedian income familles ;4097 $£3519 $3815 $3431 $3073
Percent of families
with incomes less
than $2,000 20.7 28.4 24,4 3246 3846
Percent of families
with incomes over . Rl.6 15,7 18.6 15,3 12.3

6,000

*SOURCE: U.S.Bur. of Census, 1950 Census of Population, Vol.II,
Characteristics of the Population.
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Other population characteristics which misht be of
interest in studying demand for food, are the 1l ow percent-
age of non-whites in the population, the smaller than aver-
age size of households, and the high proportion of persons
employed in manufacturing compared with the average for the
United States. The proportion of persons engaged in manu-
facturing, however, is low compared to the average for urban
areas in ilichigan. This 1s probably due to the fact that
Lansing, being the state capital, has a sizeable number of
persons employed in public administration positions. As 1s
true in many other cities in liichigan, the manufacturing
industry is dominated by firms producing motor vehicles and
motor vehicle parts.

Other characteristics of Lansing, which might be of
use in appraising the demand for meat, include location with
respect to livestock production and slaughter, the kinds and
sizes of retail outlets, and the amount and kind of meat
advertising.

Deficit areas in meat production. Iiichigan is a

deficit area from the standpoint of livestock production as

related to meat consumption (Table 7). Livewelight farm pro-
- duction of meat animals is equivalent to about 44 percent of
total meat consumption in the state. Due to substantial in-
shipments of iive animals to slaughterers, dressed rneat pro-

duction is 76 percent of total consumption. The largest
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deficit is in pork products. A higsh proportion of the beef
produced on i:ichigan farms comes as a by-product of tne

dairy industry. Therefore, a higher percentage of the locally
produced beef would grade U.3S. Commercial and lower. Veal pro-
duction is relatively high in relation to consumption; whereas
lamband mutton production probably is about equal to or slight-
ly less than consumption,

leat retailing in Lansing. The organization and opera-

tion of retall stores handling meat in Lansing is not unusual
for a city of this size. Three large national chalns operate
stores in or near lansing. These firms are The Atlantic and
Pacific Tea Company, National Tea Company, and The Xroger
Company. A local chain operateé three supermarkets, and un-
til 1953 another local chain operated six supermarkets. The
second local chain has since been bought out by llational Tea.
These firms operate a total of 19 supermarkets in or near
Lansing, 17 of which carry a complete line of self-service
meats. In addition to these larger stores, there are several
individually owned superettes and a large number of small
nelzhborhood groceries which carry meats,

Up until February 1953, when price controls were lifted,
most of the larger superiarkets featured U.S. Cholce grade
beef. Since that timne, about one-third of the stores have

dropped down to U.S. Good grade or its equivalent in packer
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TABLE 7 .

PRODUCTIOHN

AND COUSUKPTION OF LEATS I¥ LICHIGAN®

Percent of U.S. Total

o .e Liveweight  Dressed Ieat lieat

Kind of leat Farm Production by  Consumption
Production Slaughterers Jane.=-:.ar.
1947 1947 19044
b

Beef 2.05 5655 --

veal -- P 592 -

Lamb and mutton 1.63 1.51 -

Pol"k 1.59 2051 -

All leat 1.72 2694 389

a Ggrover J. Sims and Lucile Johnson, "Geography of leat
Animal Production and ieat Consumption," Livestock and
lieat Situatlon, Bur.of Agr.tBcon.,U.S.Dept.or A r.,

August 1948, pp.l7-23.

b Beef cattle and calves are combined in the total for

beef.
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brands.7

Competition 1s falrly keen among the larger stores.
Each week these stores run large ads in the food section
of the Lansing State Journal which is the only local daily
newspaper. It seems probable that this may arlffect the rela-
tive quantities of the different cuts of meat purchased in
Lansing in any given week, particularly when the same cut,
or same kind of meat, 1s featured as a special by more than

one chailn,

Representativeness of the Panel Cver Time

In appraising the reliability of the data from the
MeS.C. Consumer Panel, it is important to know something of
the representativeness of the sample over time. It has al-
ready been pointed out that some difficulty was enccuntered
in establishing the orizinal sample so as to be completely
representative of the population as classified in the sample
census. Perhaps, even more important is the stability of
the sample over a period of time.

\hen characteristics of the sample are compared to

those of the sample census, 1t appears that the panel has

7 \hile 0.P.S. controls were in effect all beef was
governnent graded. VWith the suspension of controls
grading was no longer coripulsory.
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remained relatively stable over the two year period 1951 to
1953 (Table 8). The average age and education of the house-
wife has tended to be slightly above the levels found in the
sample census. The number of persons per family has been main-
téined near the sample census average of 3.28 with deviations
within a range of one-tenth person above and below the average.

In appraising the stability of the sample with regard to
level of income, it must be remembered that families are clas-
sified on the basis of last year's income. The basis for
calculating the average income of panel members changes each
January l. In comparing the income levels in Table 8 it is
necessary.to take into account the general upward trend in
income payments.

Last year's income for panel members reporting during
the week beginning July 1, 1951, was $4,463. Vith few ex-
ceptions average family income fluctuated between $4,000 and
54,100 during 1951 (based on 1950 income). This is approxi-
mately 300, or eight percent, above the sample census average
of $3,738 (based on 1949 income). Since national average dis-
posable personal income increased by eight percent from 1949
to 1950, the panel appears to have been'fairly representative
as to level of income during most of 1951.

If family incomes in Lansing moved parallel to national
disposable income per person, the average level of income for

panel members in 1952 (based on 1951 realized income) should
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TABLE 8

CHARACTERISTICS CPF THI AVERAGE FANILY IN THE .3.C.
. CONSULER PANEL AT DIFFERBENT TILX PSRIODS COLPARED
TO THE AV=RAGE FANILY IN THE 1950 SAIPLE CLNSUS

]

M.S.C. Consumer Panel

Family 1950

- Sample July 1 Jan. 1 July 1 Jan. 1 June 30
Characteristic  ,ohsus® 1951 1952 1952 1953 1953
Average age of

Average education

of housewife

(years) 10.9 11.2 1l.1 10.9 11.2 11,3
Average family in-

come last year b 4

(dollars) 3758° 4463° 4184 20369  4406° 4584°
Average number of

persons per family 3.28 3.28 3,39 3,23 3,29 3,18
Number families

reporting 1885 179 207 223 242 230

a Personal interview survey of 1885 Lansing families.

b 1949 income after taxes.

¢ 1950 income after taxes
d 1951 income after taxes
e 1952 income after taxes.

f A sample census of 1,110

families in the spring of 1954

revealed an average size of family of 3.18,
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have been $4,359. On this basls the actual level appeared
to be less tnan desired for an optirmua sample; however,

this seemed to have been corrected as the panel moved into
1953. The panel average of ;4,584 for June 30, 1953 was
about 22 percent above the 1949 level of {3,738. This com-
pared with an overall increase in national disposable Iincome
of 19 percent for the corresponding period.

Local income data on gross weekly earnings of manufac-
turing workers in Ingham County, where Lansing i1s located,
showed an increase of 21 percent from the last half of 1951
to the first half of 1953. lieekly average inco.ie of panel
members reported on a current basls rose 16 percent during
the same period. The difference in rate of increase could
be due to the lag in wage increases recelived by non-manufac-
turing workers and to the increase in overtime pay for manu-
facturing workers., Families with fixed incomes also affected
the panel average.

In spite of minor fluctuations in the characteristics of
the panel, as measured by averages on control factors, such as
age and education of housewife, size of family, and family in-
come, i1t appears that the panel group has been reasonably repé
resentative over time.

Another aspect of the sampling problem is the continuity
of participation of panel members., Table 9 shows a frequency

distribution of famnilies that have participated in the panel
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for varying lengths of time. This indicates a consideratle
stability of the panel since it began in the spring of 195l.

TABLE 9

FREQUEHCY DISTRIBUTION O FALILIES PARTICIPATING
CONTINUQUSLY IN Tis .. S. C. CONSUIZEr PANLL FCR
VARYTING LLNGTHES OF TLim™

‘ Curulative
Length of Time ' Humber of Number of
Participating Families Families
More than 2% years 50 50
2 to 25 years 38 83
11 to 2 years 37 125
1 to 13 years 27 152

* Based on families in panel for week ending October 24,1953,
Continuous participation is defined as families not missing
more than two weeks diaries in the time period.

Preliminary Processing of the Data

IBl analysis, Vhen this study of demand for meat began

in November 1952, the procedures had been set up for coding the
data from the panel dlaries and punching them on IBL cards.8
A listing of the IBIi cards by families was being used to check
against the original food purchase diaries for errors or omis-
sions. Each week's purchase records requires approxinmately

6,300 IBM cards. This does not include the different sets of

surmmary cards which are punched as the analysis proceeds.

8 These procedures for IBlM analysis were developed and
carried on under the supervision of Dr.C.G.Quackenbush and
Dr. J. D. Shaffer,
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- Vhen this meat study began approximately 330,000 IBI cards
were available fromn more than one year's operatlon of the
}.S.C, Consumer Panel., As the study progressed IBII cards
became available for another year of panel operation.

The baslic IBii cards were sorted into three income groups
and within each income group the cards were serialized by
product number. The income groups were set up so as to divide
the panel families into three groups each containing about an
equal number of fanilies. The income measure used as a basis
of classificaticn was last year's annual income after federal
income taxes. The product numbers were those listed in the
food purchase diary. (See Appendix).

The IBM cards were then summarized and tabulated so as
to yield the following information on a weekly basis for each
of the major meat groupings, such as beef, pork, veal, etc.:

(1) Total quantity purchased by all families by
income groups.

(2) Total expenditures by all families by incone
groups.

(3) Average price by income groups arrived at by
dividing total expenditure by total quantity.

(4) Average quantity purchased per family by in-
come groups.

(5) Average quantity purchased per capita by in-
come groups,

(6) Percent of families buying.
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At a later date a similar analysis was made for retail
cuts of meat. However, this was confined to a swmmary for
the entire panel disregarding income groupings of families.

Adjusting the data. The weekly observations on quantity

per family, average price, and percent buying were plotted
graphically for each of the major meat groups (beef, veal,
lamb, pork, other meats, poultry, and fish). It was apparent
froam these graphs that fluctuations in average priceé and
average quantities, based on the panel data, were more erratic
than could reasonably be expected frou sinilar observations
for the entire population. This broucht about a careful re-
checking of the data where several processing errors were
discovered and corrected. This, however, did.not remove all
of the seemingly erratic observations,

Further checking disclosed that locker purchases,
gifts, and game were causing substantial disturbances in
the average price and average quantity series. It was
reasoned that the sample of families in the panel was too
small to provide reliable estimates of weekly locker pur-
chases occurring in the total population. For example, in
a week when one family purchased a 300 pound side of beef
the average weekly purchases for all panel families would
be inecreased by more than one pound per family. Viith typical

purchases averaging near 2% to 3 pounds per family per week,
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the occurrence of a locker purchase represents a greater shift
in purchases than was likely to be true for the total popula-
tion. The average price was also biased dovnward since locker
purchases are usually reported on the basis of a wholesale
price. Therefore, it was decided that locker purchases should
be adjusted out of the data for this study of consumer response
to price changes. It was recognized that such an adjustment
would bilas meat consumption measurements dovmward, particularly
on beef and to a lesser extent on pork (Table 10).

The inclusion of deer, game birds and fish in the quan-
tity series also caused substantial disturbances during the
seasons when they were lmportant. Since no expenditures were
listed for these items the average price series for other
meats, poultry, and fish would fluctuate with changing propor-
tions of game. It was declded that all game items should be
adjusted out of the data for this study.9 For simllar reasons
glfts were subtracted, but this was a minor item.

The relative importance of locker purchases, gifts, and
game, as related to annual meat consumption, is swmarized in
Table 10.

In working with the data, it became obvious that veal
and lamb were purchased by a relatively small segment of the
population. In Any given week, only about three percent of

the families were buying lamb or mutton and about eight percent

9 Hereinafter the meat group referred toas "other meats"
will be labeled "sausage" since the adjustments leaves most-
ly franks, weiners,_and assorted varietles of cold meats.
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TABLE 10

QUANTITIZS O LIATS PURCIASED BY FANILIES FOR Tiw YZAR
JULY 1951 TO JUNE 1952, li. S. C. CONSULNER PANLL

Pounds per Family

etall Locker
Purchases Purchases?

Kind of lLleat OtherP Total

Beef 125.34 9.46 1.54 136,34
Pork 135.08 4,63 1.53 141,24
Veal 10074 - - 10.74
Lamb or mutton , 4,76 - - 4,76
Other meats . 52.19 -- 5.02 57.21

Total red meats 328411 14,09 8.09 350,29
Poultry 60,33 «93 4,02 65.78
Fish 23.18 - 4,13 27.31

Total all meats 412,12 15.02 16.24 443,38

a In February, 1954, 13 percent of the panel members either
rented a locker or owned a home freezer., The quantity of
meat purchased for locker storage is probably underesti-
mated since it included only "large" individual purchases.

b Includes gifts, home grown and game. A substantial portion
of deer is reported under other meats. Game birds are part
of the fish total.
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were buying veal. Under these conditions, the average price
and quantity series were extremely erratic, reflecting week
to week changes In the composition of these commodities.
Because of this instability in the data and the relative un-
importance of these items, veal and lamb were not included
in subsequent analyses (Table 10).

Another problem that became apparent was that the
classification of families on the basis of last year's income
did not bridge smoothly from one year to the next. For ex-
ample, on January 1, 1952, all families were reclassirfied into
income groups based on 1951 income. In this process the
dividing points were selected so as to shift a sizable number
of families from the low to the medium income group and from
the medium to the high income group. This did not become
known until after the data for the first half of 1952 had
been processed. DBecause of this difficulty, it was decided
to consolidate the observations for the three income groups
into overall averages for the entire panel, This process of
aggregation also had the advantage of giving greater stability
to some of the price series, particularly for the less im-
portant meat itewus. |

Future studies should give attention to differences in
income level as related to meat purchase patterns over tine.

An inspection of meat purchases by income groups indicated
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that medium and high income families purchased more beef than
low income families. IHowever, part of the difference may
have been due to differences in size of family. The grarhs
also showed the average price paid for pork was slightly
lower for low income group as compared to the medium and

high income groups.

A summary of "current"™ incomes of panel families sihowed
wide variations from week to week (Figure IV). DEach family
reports 1ts total income payment actually recelved durilng the
diary week. (See page 15 of diary in Appendix). Part of the
families are paid on a weekly basis while others are paid bi-
weekly, monthly, or at irregular periods. The problem was to
develop a time series of weekly observations that would re-
flect short term changes in current income. A simple average
of weekly incgmes reported by all panel famllies sometimes
fluctuated from ;65 to over $100 within a period of a month.

It seemed unlikely that sucn an income series would be satis-
factory as a varlable in a rmultiple regression analysis designed
to explain weekly meat purchases, However, it 1s recognized
that meat purchases by individual families may be affected by
the timing of pay periods. 1In an effort to smooth the income
data, a four week moving average was computed using the current
week's inco.ie and the incomes of the previous three weeks, This

appeared to be much more satisfactory tihan the unadjusted series;
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however, so:le irregularities still existed when rnionthly pay
days fell outside the four week period., Consequently, it

was declded that a 13 week moving averaje should be computed
using thie current week's income and inco:mes for the previous
12 weeks (Fizure IV). The use of a lagzed moving average,
instead of a centered moving averagze, imvlied that the in-
come already received had more effect on meat purchases than
the anticipation of future income. In some instances this
may be questionable, but for the majority of tahe cases the
lag:;ed relationship seens riore appropriate since a relatively

simall proportion of the :meat 1s sold on credit basis.lo

Limitations of the Data

In addition to the problems mentioned above, certain
limitations of the daata should be recognized. One of the more
obvious limitations was that the retail prices of beef were
under the control of the O0ffice of Price Stabilization from
ay 1951 until February 1953. During the later portion of
1951 and the first half of 1952, the prices of nmost retail
beef cuts hovered near ceiling levels., Later in 1952, prices

declined below the deiling for many beef items. There was

10 A survey of 1,351 retail meat stores in the North
Central Region 1in iiay 1953, revealed that 24.3 percent
of the total meat sales were on a credit basis.
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little to indicate that any real "shortage" of beef occurred
in retall stores in Lansing during the price control period.
(See Chapter VI for a more complete statement on the effect

of OPS controls on beef).

Another limitation of the panel data was that the segre-
gation of beef purchases by grades was impossible. There was
little that could be done about this since it is believed thét
most housewives are unable to identify and report beef pur-
chases by grade. Furthermore, with the elimination of com-
pulsory governnent grading, a substantial portion of the beef
carries one of many packer grades or no grade identification
at all. Even in stores carrying graded beef, the identifica-
tion stamp is frequently removed in the process of breaking
wholesale cuts into retail cuts,

The non-honiogeneity of products froin week to week probab-
ly leads to some "false" changes in the prices of these items
due to method of computing the average price series. Nevertne-
less, there are practical limitations on the amount of detail
that can be gotten on food items purchased for home consumption.

Undoubtedly there are errors in the reporting of purchases.
Since meat is a major item in the food budget, it 1s believed
that errors due to omission of purchases are relatively unim-
portant., There 1s some reason to believe that some of the
veal purchases are being reported as beef and that hams and

picnic hams are sometimes confused by panel members,



Page 79 lacking in numbering only.
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Level and Pattern of ileat Consumption

Per capita purchases of all meats for home consumption
by the 1l.S.C. Consumer Panel were 15 percent less than the
per capita meat consumption estimated for the United States
for the year July 1951 to June 1952 (Table 11). Red meat
purchases by panel members werell.4 percent below the U.S.
average.

fhe differences between panel purchases and U.S. average
consumption estimates might be attributed to some of the fol-
lowing reasons: (1) the panel quantity series do not include
meat eaten away from home as snacks or as part of meals eaten
out; (2) the estimates for U.S. average consumption may be
in error or may not be comparable in terms of retail weight
equivalents,

It i1s believed that the first reason is the most impor-
tant. An examination of the data reveals that panel families
spent 125 percent of their total food bill during 1952 for
meals eaten out. This does not include snacks, such as hai-
burgers and hot-doés. A recent study in llinneapolis, !’inne-
sota, indicated that about 16 percent of all food (valued at
retail prices) was passing through public and private eating

11

places and institutions. "A slightly higher proportion (22

percent) of the total value of meat, sea food, and poultry was

1 Lester C, Sartorius and llarguerite Burk, Eating
Places as lMarketers of Food Products, Bur.Agr.Econ,,
U.S.Dept. 0o Agr. 1in cooperation with the Univ. of linn,,
Marketing Research Report No. 3, 1952, p.89.
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marketed through eating places, apparently because of the
greater emphasis on meats in eating places, particularly
in the higher pricedones."l2 Generalizing from the above
observations 1t seems reasonable to conclude that total
meat consumption by i.S.C. Panel families was greater than
tahe U.S. average consunption when proper allowance is made
for meat eaten away from homne,

It is doubtful that the panel estimates of meat con-
sumption are biased downward appreciably. The extremely
high income segment of the population is not well repre-
sented in the panel, but on the other nand, neither are the
extremely low income famlilies. There 1s reason to belleve
that the average consumption estimates are fairly representa-
tive of the true population parameters.13

There is some reason to believe that the U.S. average
consumption fijures for meats may be blased upward. The
original estimates were in terms of wholesale carcass weight
equivalents. These were converted to retail weights by using
the foliowing conversion factors:l4
Beel cecceoceccccess o79
Pork, excluding lard .93

Veal‘.c.’..'.....’..'.gl
Lamb and muttoNeeees «89

12 Ivid., p.ss.

13 This was developed on page 65.
14 Bur. of Agr.Econ., U.S.Dept. of Agr., Conswiption of

FFood in the United States, Agricultural Handbook [o. G2,
1953, p.l33.
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TA3LE 11

MEAT CONSUNPTION BY li.S.C. CONSUNMER PANEL COMPARLD
TO U.S. AVERAGE, JULY 1951-JUNE 1952

Pounds Per Capita Panel as
United States h.S.C.Panel Percent of
Kind of lleat UeS.Average
Carcass Retailb Retail
veight? wWeight weight®
Beef 5665 44,6 41,6 93.3
Veal 645 5.9 363 55.9
(Beef and veal) (63.0) (50.5) (44.9) 88,9
La-rﬂb and mutton 507 3.3 102 3607
Pork (excluding lard) 71.7 6647 43.1 64,6
Sausage - - 17.4 -
Total red meats 1l33.4 120.5 106.8 83,6
Poultry 27 .2 27 .2 20.1 73.9
Fish 11.1 11.1 8.3 74,8
Total all meats 176.7 158.8 135,.2 85.1

a Based on quarterly estimates of red meat consumption as
reported in The Livestock and lleat Situation, U.S.Dept.
of Agr., Agr.lkt.Ser., January 1954, p.7.

b Based on conversion factors used in Conswmmtion of Food
in the United States, 1909-52, U.S.Dept.of Azr., Bur.

of Agr.kBcon Agr. Handbook No.62, 1953, p.l133.

c Based on total quantities reported by lM.3.C.Panel memn-
bers. The "sausage" grouping includes all luncheon
meats, franks and processed meats where beef, pork,

etc., lose their identity. Therefore, the Lansing
retall weights are not directly comparable to the U.S.
averages.
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The conversion factors for beef and pork may be appropriate
for'portions sold as fresh cuts, but it is doubtful that
ample allowance has been made for weight losses for cured
and processed items. Velght losses, due to shrinkage and
deterioration in the retail store, probably amounts to about
5 percent of wholesale weights.l5 A tentative conclusion 1is
that the U.S. average consumption figures used in this study
probably overestimate actual weights purchased by consumers.
A generél conclusion at this point is that total meat
consumption by the M.S.C. Consumer Panel families is greater
than the U. S. average. This would be expected since the in-
come level of Lansing famnilies was about one-third above the
‘U.Se. average based on the 1950 Census. (See Table 6). A re-
cent study of regional variation in red meat consumption
showed that the North Central Reglon was 6 percent above the
U.S. average based on 1944 data compiled from records of the
Office of Price Administration.16 The 1948 Food Consumption
Surveys, made by the BIKIIL of the U.S. Department of Agricul-
ture, indicated that consumption of red meats by urban persons
exceed the U.S. average by 22 percent on beef, 2 percent on

pork, and 31 percent on lamb and mutton.t?

15 yational Livestock and Leat Board, Pricing Retail
Meat Cuts, p.l3e.

16 7.c.Purcell and V.John Brensike, Net larketing and
Slaughter of Livestock and Consumption by Regions, 1950,
Bur, of Agr.Econ.,U.S.Dept.ol Agr.,preliminary manuscript.

17 U.S.Dept.of Agr,.,Family Food Consumption in the United
States, 1942, Miscellaneous Publication No.o50, 1944,
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Trhe above discussion centered around the reconciliation
of the differences in levels of meat consumption between the
l’eS.C. Consumer Panel and the United States averages. A ques-
tion might also be raised about the pattern of consumption
aaong the different kinds of meats. According to Table 12,
the Lansing pattern is very similar to that found in the North
Central Region during the 1948 Food Consumption Survey. In
both cases, lamb and mutton consumption 1s extremely low, be-
ing only a little more than one-third of the national averagee.
The proportion of beef and veal is relatively larger in the
1948 stuay than in the Lansing panel data for 1951-52. This
is probably due to shifts in relative supplies and prices of
pork and beef between the two periods. In both periods, beef
and veal consumption exceeded pork consumption. In general,
the pattern of meat consumption in the panel seems to compare

quite closely with the results of previous studies.

Lansing Prices Compared to Detroit BLS Prices

Since the price serles derived from the panel data were
welghted average prices obtained by dividing total expendi-
tures by total quantities, some question may exist as to
whether these prices accurately reflect price changes in the
retail stores. Several comparisons of panel prices for the

Lansing market with prices for similar comrmodities, reported
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TABLE 12

CONSULPTICHN PATTLRN FOR RED ILEATS IN LAKSING COLIPARED

TO PATTERI

S FCR THE NORTH CBNERAL REGION

AXND TIIL UNITED STAT=S

Beef & Pork Lamb & Other Total

Place Veal llutton Meat
b
Percentages Based on Panel Data
Lansing 42,0 40,3 l.4 16.3 100.0

United States

North Central Region

United States
North Central Region

Percentages Based on 1948 Survey®
43,7 3667 4,3 15.3 100,0
43,5 38.1 1.5 16.9 100,0

Percentages Based on OPA Records for

1944
49.3 47,9 2.8 == 100.0
48,9 5042 = 049 = == 100.0

a All data, other than for Lansing, taken from "Net larket-

ings and Slaughter of Livestock and Consumption by Reglons,

1550, prellminary report by J.C.Purcell and V.Joan prensike,

Bur.of Agr.Econ.,U.S.Dept.of Agr.

b HMe.S.C.Consumer Panel, July 1951 to June 1952,

c 1948 Food Consumption Surveys conducted by the Bureau of
Human Nutrition and Home Economics, U.S. Department of

Agriculture,
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by the Bureau of Labor Statistics for Detroit, have been made.
Direct comparisons are dirficult because tne BL3S price series

18 For beef iteus,

are quoted for specific retail meat cuts.
UeSe Cholce and U.S. Good, grades are the basis of reporting.
The panel price series are for fairly broad groups of retail
cuts with no grades specified. The BLS prices are taken by
market reporters, who make tne rounds of samuple stores during
the first three days of the week, during which the 15th of
the month falls. The panel prices are based on purchases over
the entire week and therefore, are more likely to reflect the
influence of meat price specials featured during late week
trading when more than one-half of the meat is purchased.
Since there 1is considerable difference in the definition
of the retail cuts involved in the two price series, a com-
parison of the level of prices probably is of little signifi-
cance for most cuts. Iliore important is a comparison of price
trends over time for similar items. Such a comparison has been
made graphically and by correlating the pairs of price series.
Figure V shows a graphical comparison of retall prices
for beef items. The prices of ground beef moved together very
closely, witn a correlation of ,98. The prices for roasts and
steaks showed similar patterns, with the Detroit price declin-

ing less rapldly than Lensing prices. The wide difference in

18‘Bur.of Labor Stat.,U.S.Dept.of Labor, Food Pricing
Specification ilanual, January 1954.
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prices and Detroit B.L.S.prices for selected
cuts of beef, July 1951-June 1953,
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level of prices is due largely to the differences in the
grade of beef., The BLS series specified U.S.Choice and
TU.S. Good grade in rib roasts, while the Lansing price 1is
an average for all kinds and grades of roasts. The BLS
series also specifies U.S. choice and U.S.Cood round stealk,
while the Lansing price represents all kinds of steak. The
correlation between steak prices was .85, and between roasts
and rib roasts it was .92,
Figures VI and VII, show a graphical comparison of prices
for selected pork cuts., The prices on pork chops moved to-
gether fairly well with differences in price level again due
to the item specifications. For tihe BLS price only center cut
pork chops from No.l loins are represented. Rib ends or
shoulder ends or snould end chops'and soft or oily pork was
excluded. The Lansing price represented all kinds and quali-
ties of chops. The correlation between the two price series
was 480,
The correlation between bacon prices was .89 with the BLS
IDI;ice representing sliced and packaged, one pound units of
St andard Grade A bacon.

Although ham prices tended to follow the same general
Pattern, there were much wider variations in the Lansing price
Series than in the Detroit prices. The correlation between

the two series was ,40. The BLS specification calls for skin-
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Figure VI, Comparison of Lansing M.S.C. Consumer Panel
prices and Detroit B, L.S. prices for selec-
ted cuts of pork, July 1951=June 1953.
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ned, smoked, tenderized ham weihing between 10 and 16 pounds
and of the "best quality." The Lansing price probably reflects
to a greater extent the impact of "specials" on whole or half
hams., |

The prices of frankfurters (includes almost all tjpes of
weiners) were closely related withh few exceptions. A correla-
tion of .74 existed between the Detroit and Lansing prices.

In conclusion, it appeared that Lansing prices derived
from panel data displayed a close relationship to Detroit
BLS prices when allowance is made for differences in commodi-
ty specifications. The major price changes are reflected in
botih sets of prices; however, the Lansing prices showed more
variability. Presumably this variation in Lansing prices re-
flected more of the effects of "specials" and to some extent

changes in commodity composition from one period to another,



CIIAPTER V
SIJOGLE EQUATICON DI AND 1.8D2LS I'CR GRCUPS 0 LIUATS
Introduction

This chapter deals primarily withh the problems encountered
in formulating the single equation-models used in measuring de-
mand for meat groups.

The food purchase diary for collecting data from panel
melabers and the basic IB.. tabulating procedures were accepted
as relatively fixed eleiments 1in constructing the demand equa-
tions. The measurement of de:mand for broad groups of meats,
such as beef and pork, received the most attention because
these data became available at an earlier date fhan the more
detailed data for specific meat cuts, such as beef roasts and
pork chopse.

Although the demand equations were relatlively siuaple,
Several problems arose with respect to the length of the tine

Period for individual observations, the choice of variables
to be included in the system, the handling of disturbances
Such as holidays and changes in demand, and the specification

O tne mathematical functions to be fitted.
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Evaluation of ''eekly Observations

Panel menbers repért thelr food purchases on a weekly
basis. It is possible, however, to aggregate weekly observa-
tions for pusposes of analysis. An examination of week-to-
week variations in gquantities of meats purchased revealed

hat sizable fluctuations had occurred. (See Figures VIII,
IX, X, and XI.)

If the week-to-week variations were largzely due to in-
stabllity because of the small size of the sample, the com-
bining of several weekly observations would tend to reduce
the period-to-period fluctuation. It should increase the
multiple correlation coefficients for the demand equations
but might have little effect on the regression coefficients
as compared with equations based on weekly observations.,

A question might also be raised about the aimount of time
which consumers require to make adjustments to changes in re-
tail food prices. If this requires several weeks or months
there might be reasonable doubt that weekly observations
represent "true" equilibriwa adjustments in the static sense.
Still another argumnent that might be raised against the use
of weekly observations is that statistical difficulties with
autocorrelation may be greater than when using data based on

1
monthly or annual observations, Additional explanatory

1 Lawrence R. Klein, Lconometrics. Row, Peterson and
Company, wvanston, Illinols, 1353, p.317.
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variables may be required to allow for la;g;ed relationsaips.
There are, however, so.ie strong arguments for the use of
weekly observations. One argument is that retailers adjust
meat prices on a weekly basis.2 Bach week different meat
items are featured as specials, Another argument for the use
of weekly observations is that most families shop weekly, or
riore often, for meat. In any given week about 80 percent of
the l.S.C. Conswner Panel families buy soie kind of beef and
about 75 percent purchase pork in some form. Tnis is expected
in view of the perishability of most meat iteins and the im-
portance of the meat disn in meal planning.5 Another factor
considered was that ajgregating weekly data into longer time
periods would have greatly reduced the number of degrees of
freedom in applying regression analysis. This 1i1s not to say,
however, that the amount of information lost in the aggrega-
tion process is directly proportional to the reduction in the

number of degrees of freedom.4 Last, but still of considerable

2 For a recent example of short-term adjustaents in re-
tall meat prices, see llarketing largins for Beef, U.S.
Dept.of Agr., Agr.lkt.Ser., December, 1053, Sec also:
Kenneth D. lladen and George A. Jackson, Some Economic
Aspects of Retailing Chicken Jeat, California Agr. noXpe.
Sta. Bulo 754, 1953. pp.41-420

S An RIIA study now under way at l'arvard University
should provide sone additional information on tihis point.

4 Klein, op.cit., pp.313-314,
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importance, is the conslderation that little empirical evidence
has been available on consumer meat purchases on a weekly basis.
An analysis of these shorter run adjustments would provide some
additional information not available previously. or these
reasons most of the analysis in this study will deal with week-
ly observations,
Principal Variables to be Included
in the llodels

Subject matter considerations suszest that the quantity
variable snould be taken as dependent in the single equation
models used to explain weekly meat purchases of families in
the li.S.C. Consumer Panel. In any glven week, these families
step up to the retail meat counters to make their purchases,
accepting as fixed the price tags appearing on the different
cuts of meat. The quantities purchased by these families can
be considered as their response to the price structure con-
fronting them along with the many other complex forces wnich
riotivate these consumers to buy.

This raises a question as to which variables should be
included in the equations explaining the variations in week-
ly purchases of different groups of meats., Soue restrictions
on choice of variables are 1mposed by the availability of
data and the increasing complexity of computgfions és 1ore
and more variables are added to the model. Ehe varigbles

which theory indicates as most important are?\(l) price of

~
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product beiny studied, (2) prices of closely related products,
and (3) available inco:ie of the purchasers. Following this
pattern, the demand for a particular meat group such as beef
can be represented by the following functional relationship:

=f (P P P P » I)
beef beef, pork, sausage, poultry, fish,

where Q 1s the average quantity purchased per family per week,
P is thne city-wide average price, and I is a measure ol average
family income.

Tne relative importance of these different groups of meats
was pointed out in Table 10, pagzge 73. Because of the small
quantities purchased, lamb and veai were excluded frox the
analysis. There is some question about the inclusion of fishj;
however, it was decided to leave it in initially so as to have
a more complete coveraze of meat items. E; g8 night have been
included, but it was reasoned that they were primarily a break-
fast item and hence did not compete directly with most meat
products.

Other Variables Affecting Veekly
I’eat Purchases

Holidays and religious customs. An inspection of fluc-

tuations in weekly purchases of different kinds of meats, as
shown in rFigures VIIIand IX, indicates tihat the simple model

shown above 1s probably inadequate to account for the wide
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variations observed. The imost noticeadble disturbances occur
in conjunction with the major holidays, Thanks;iving, Carist-
mas, and master. Due to customus developed over the years,
Thanitsziving and Caristmas are holidays when poultry meats
are traditionally served. At Kaster ham has become the
popular item. These holiday customs cause tremendous shifts
in the demand functions for all kinds of meats (Table 13).

During Thanksgiving week 1952, purchases of poultry meats
were over 300 percent above the average level of weelkly pur-
chases for the rest of the year (Table 13). Purchases of all
other meat groups averaged about 15 to 20 percent below the
yearly average. Lven so, total meat.purchases were 28 ver-
cent above average, Not only were there sizable snifts in
quantities purchased, but changes also occurred in prices,
The average price of poultry meats advanced about seven cents:
per pound. Tnis is probadly due to a cnange in the averaze
coiposition of this group of meats, witn a larger than usual
proportion being higner priced roasting fowl, Tlhie price of
fisn was about seven cents higher than usual; the increase
being due to a larger than normal proportion of high priced
oysters end other seafood delicacies,

Poultry is also the most popular mcat at Christmas, with
ham coming in as a preferred item during the Christmas-New
Year's holiday period. Total meat purchases exceeded the

vearly average by adjout the saile anount as observed during
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Thanksgiving (Table 13). During 1951, the Christmas-lNew
Year's food shopping was divided between two different weeks,
making it difficult to coribine the data with those of 1952 to
arrive at soire sort of average (Figure VIII).

Due to extensive promotional efforts of the meat trade,
ham has become the favorite meat item at Haster. In 1952,
ham promotions boosted total pork purchases to 88 percent above
the average for the rest of the year., 1In 1853, pork sales rose
much less at Laster than in 1952 (Figure IX). This was prob-
ably due largely to the sharply lower beef prices and somewnat
higher pork prices in 1953 as compared with 1952, In 1952,
the average price of beef was 75 cents per pound while pork
sold at 54 cent at Easter. By Easter week 1953, beefl prices
had fallen to 58 cents and pork had risen to 62 cents per
pound. Another point of interest about the effects of Easter
is that pork sales tend to be depressed for a week or two after
the holiday. Since ham is storable for two to four weeks in an
ordinary refrigerator, the large sales at Easter appear to be
partiaily at the expense of pork sales and total meat sales for
a short time after the holiday (Figures VIII and IX).

Another disturbance, similar in nature to the holiday situa-
tions just discussed, is the effect of the Lenten period on meat
purchases., In 1252, Lent began during week 9 and lasted until

week 15. In 1953, it began during week 8 and ended with week
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14, The effects are most noticeable in the pattern of fish
and seafood purchases, with substantial increases being
particularly marked in the first two or three weeks of the
Lenten period (Figures VIII and IX). Lent lasts about six
weeks in all and ends on Easter Sunday. In total, the cur-
tailment of meat purchases by those families who ablde by the
Lenten customs does not appear to have a very significant in-
flvence on total meat purchases of the liI.S.C. Consumer Panel
(Figures X and XI).

Thanksgiving, Christmas-lNew Year's, and Easter appear
to be the major holiday periods influencing demand for meats.
Other widely observed holidays, such as ilemorial Day, Inde=-
pendence Day, and Labor Day, do not appear to be associated
with noticeable shifts in meat purchases. (See Table 13 and
Figures VIII, IX, X, and XI.) A question may arise in regard
to Labor Day because a sizable upward shift in meat consump-
tion tends to occur about this timg of year. 1In 1951, this
upward adjustment occurred during the week following the
Labor Day weekend, while in 1952 it coincided with the Labor
Day weekend. Further consideration will be given below to
this seasonal increase in meat purchases. At this point the
tentative conclusion would be that Labor Day in itself prob-
ably has only a minor effect on meat purchases,

In constructing the single equation demand models, some

provision must be made for shifts in demand due to the holi=-
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day disturbances discussed above, One alternative would be to
© omit from the analysis weeks involving major holidays. Another
possibility would be to add a separate explanatory variable to
each equation with zero for all observations except the holi-
day week, ﬁhere a value of one would be inserted. The coef-
ficient of the holiday variable would then provide an estimate
of the influence of tne holiday disturbance.

A third alternative would be to construct a holiday vari-
able with each holiday being-.ziven a vélue approximating its
effect In shifting the demand function. The influence of the
noliday might be approximated roughly by the deviation of
holiday purchases from a regression line of guantity on price
for a particular meat. Thls procedure would not take into
account the effects of price and éuantity cnanges arong Coil=
peting meats. An estimate of the relative influence of the
hollday disturbances could also be taken fromn the results of
the second procedure sug;.ested above, where a separate ex-
planatory variable is included for each of the major holidays.

Seasonal snifts in demand. A similar seasonal pattern

of meat purchases appears during both of the years for which
panel data are summarized. As might be expected, purchases

of "all meats" are smaller during the swmer and larger during
the fall and winter nonths (FPigure X and XI). Pork purchases

exhibit greater seasonal variation than any of the other major
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groups (Fizure VIII and IX). The patterns of purchases for
both beef and pork are similar to that just described for
all meats. However, the patterns of purchases of beef and
pork for the year, July 1952 to June 1953, are distorted by
substantial cyclical changes in prices of these meats, which
in turn are the result of shifts in supplies offered on the
national market.,

Althouzh seasonal variations are not large, purchases
of sausage meats tend to follow a pattern different from the
patterns of beef and porik purchases. Sausaze 1ltems are pur-
caased in slizihtly larger volume during the summer months as
compared with other seasons of the year (Figures VIII and IX).

Poultry purcﬁases appear to have no well-defined seasonal
pattern except the holicday variations already described. Fish
purchases are hizhest during Lent and lowest during the rest
of the spring and swmiler.

A large portion of the seasonal variation in total supplies
and prices of beef and pork is due to rather well-established
seasonal fluctuations in livestock slaughter. FEeef slaughter
rises in volume during the fall as cattle are marketed off
pastures, Hog slaugnter also rises ratner steadily from late
August through Novenber as the spring pig crop nmoves to mar-
ket. Variations in fresh meat supplies are closely associated

with corresponding seasonal price variations at the wholesale



108

level.5 These price changes are soon reflected in retail
prices as supplies increase and decrease., an examination

of the panel data revealed that a major portion of the season-
al variation in purchases was associated with corresponding
adjustments in meat prices.

A question which requires consideration is the extent to
which seasonal variations in meat purchases are due to shifts
in the demand function. fThere 1is cénsiderable evidence that
demand for "all meats" and "all food" actually declines dur-

ing the swmmer months.6

High temperatures tend to retard food
intake and cause shifts in demand among different food items.
Auiong the meat items, ready-to-eat cold meats andieasily pre-
pared steaks and chops gain 1n popularity, while heavy roasts
and stewing items are less desired.7 This preference pattern
is again altered as cooler weather arrives in the fall,

Selected excerpts, from weekly wholesale neat trade re-

ports, lend further support to the notion that demand for

S F. L. Thomsen and R. J. Foote, Agricultural Prices,
licGraw Hill, iHew York, 1952, Chapters 19 and 20.

6 Bur. of Hwnan Nutr. and Iome Econ., U.S.Dept.Agr.
Seasonal Patterns of Food Consumption, City Families,
1943, Specilal neport io.o, iebruary 1951, p.l

7 A. A. Dowell and Knute Bjorka, Livestock l.arketing
licGraw Hill, New York, 1941, p.48.
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fresh meats declines during the sunaer:

July 4, 1953, Chicago: "With narrow consumer out=-
lets, due primarily to hot, humid weather, trading
during the week was dull and most sales forced."

July 4, 1953, llew York: "The ipypending holiday
and the beginning of family vacations were factors
contributing to a relatively slow trend."

July 14, 1953, Chicago: "Demand for most classes
of fresh meat showed a considerable improverient over

the previous week with more normal temperatures a
stimulating factor."

August 25, 1953, Chicago: "Sparked by cooler tem-
peratures demand for fresh meat improved materially."

September 8, 1953, Chicago: "Trading was marked

by a series of slow, mostly forced sessions with the

rmarket in all classes and cuts very unsettled. Ex-

ceedingly high temperatures curtailed consumer outlets
and proved a depressing factor in the meat trade."
September 15, 1953, Chicagzo: "Demand for fresh

mneat showed considerable improvement with cooler

weather a stimulating factor."

These comments suggest that extremely hot, humid ﬁeather
reduces consumer demand for fresh meat, and that the advent
Oof cooler weather in late suwmmer and early fall has a stimu-
lating influence on appetites which increases demand for meat.
In addition to the effects of extremely high summer tempera-

tures, it seems that the irregular pattern of living activi-

ties interspersed with vacations, picnics, and travel, con-

8 These excerpts are taken from the Veekly Livestock
llarket News report entitled "liarket News and Statistics,"
issued by the Livestock Branch, Production and liarket-
ing Administration, U.S.Dept. of Agr., l'ashington, D.C.
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tributes to a reduced demand for fresh meats and many of the
heavier foods. Vith the reopening of schools on, or about,
Septeriber 1, and the end of the vacation period, more regular
food habits are resuned and demand for fresh meat probably
increases siznificantly.

No satisfactory method of allowing for these seasonal
shifts in demand was arrived at during the early stazes of
this investigation. It was decided that a close examination
of the residuals from the basic equations, outlined earlier
in this chapter, might be the best approaca to the problem.
The pattern of the residuals might yield an approximation of
the magnitude and timing of the snifts in demand for different
meat groups, realizing, of course, that other disturbances were
likely to be compounded in the residual patterns. Another
alternative would be to try to add teriperature as an additional
explanatory variable. Still another possibility would be to
segregate the swaer perlod and analyze it separately; but
the short period over wnich data were available made this
ratnher inpractical.

irerchandising activitles of retailers, It rust be reco;-

nized that there are several methods that managers of indivi-
dual retail stores use to influence meat purchases in their

particular stores.9 One method is advertising in conjunction

9Naden and Jackson, op.cit., pp.50=70.
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with a price reduction on selected meat items to attract
customers into their stores. Once in the store, the cus-
tomers are likely to be influenced in their purchases by
point-of-sale promotional material and by the location and
ainount of space allocated to different 1texs in the display.
In stores with service meat depart.:ents, tie customer can
also be influenced by the sales talik of the butcher. 'hen an
item is out of stock, the butcher is always ready to push
some otlier item thiat lianrpens to be long in supply.

“hen attermpting to explain wecitly average purchases of
neats by the Li.53.C. Conswuner Panel, there is a stron; possi-
bility that many of these merchandlsing practices cancel out,
because all stores are not likely to be using the sauie pro-
mnotional schemes in any given week, Nevertheless, it nust be
recognized that the effect of advertising is not likely to bé
a random disturbance from week to week, In the first place,
wnen .one of the major chain stores features a special on a
large traffic item, such as ground beef or chuck roasts, a
nark-down of ten cents a pound may affect nearly 10 percent
of the total sales of these itei:s in a siven week for the
entire city. In an effort to neet competition, other stores
will feature specials, frequently on the sa:e item or a close-
ly related item. 1In some wecks wiien several of the large
chains leature specials on one class of meat, such as pork,

a substantial 1increase may occur in purchases bY panel members.
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Prequently, souwe large nieat wholesalers develop promotional
prozra.:s in which several indepencdent stores may feature

the saile meat itens at the sale time, with attractive in-
store display materials tied in with newspaper advertisements.

Vieekly average purcnases of meats by panel nembers will
probably by influenced by these merchandlsing activities,

Part of the adjustment can be accounted for by changes in
prices. Ilowever, the city-wlde average prices used in this
study can reflect only imperfectly the prices confronting in-
dividual consuners. Souie individuals willl purchase an iten
in one store at the advertised special price, wiiile other
families will have purchased in other stores where a nore
normal mari-up is being charged on the corresponding item.

It appears possible that sizable week-to-week fluctua-
tions in meat purchases may be associated with corresponding
adjustments 1in prices. IHowever, shifts in demand may occur,
depending on thne extent of advertising and other promotional
activities. There 1s no variable in the basic demand equa-
tion for meat groups to account for tils type of demand shift.
It would be very difficult to arrive at an empirical index
representing the demand shifting effects of these merchandising
practices, such as advertising. In this respect, the denand
riodels are incorplete., Sizable residuals ray occur for certain

weeks and the multiple correclation coefficient may be reduced

by the incompleteness of the model,
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Laszed relationships. Little 1s lmown avbout the lagged

relationships that may exist between meat purchases in one
week compared with purchases during preceding wveeits, Personal
observation indicates tihat most consumers desire to provide
variety in their rieat diet. This variety can be obtained by
purchasing different cuts of the same class of neat, differ-
ent classes of meat, or by preparing the same retail cuts in
a different manner., If a beef rib roast 1s served for Sun-
day dinner one week, it is highly probable that the family
will prefer soue other meat item the following Sunday. Vhen
working with the combined purchases of the panel memvers,
most of this week-to-week shift in demand by individual fami-
lies is likely to average out. Ilowever, 1in weeks following
purchases -
an extensive promoticn and large/of a particular kind of
meat, it would be expected that purchases the next week would
be reduced as families purchasing the previous week shifted
to other meat itens.

Although separate analyses were made to obtain an indi-
cation of these lag relaticnships, no attempt was made to
include la;ged variables in the basic demand equations. This
snould be attempted in future research.

The results of a multiple regression analysis indicate
that there is a si_ nificant relationship between the quantity -
of beef purcnased by panel -.embers in any given week and the

quantity of certain other meat items purchased the previous
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week. The prediction equation co:iputed was:

X, = 3804 + .2288 X2 + 1.2008 X, + .,12C5 X, ¢ .48388 X

l- 5]

4 )

where Xl = the average quantity of beef purchased per family
each week; Xo = the average quantity of pork purchased per
family in preceding week; X3 = the average quantity of sau-
sage purchased per family the preceding week; X4 = the average
quantity of poultry purchased per fanily the preceding week;
and X5 = the average gquantity of fish purchased per family the
preceding week. \leekly observations for the period July 1951
to December 1952 were used, omitting the major holiday weeks.,
The regression coefficient for Xz, pork, was significant at
the 5 percent level while the coefficient for Xz, sausage,
was significant at the 1 percent level, Tne coefficients for
X, and Xy were non-significant at the 5 percent level,

It is interesting to note that the coefficients are all
positive, indicating that large purchases of a coupeting meat
last week will be associated with increased purchases of beef
this week,

This type of analysis sugsests the nature of the lag:sed
relationships between some of the different groups of‘meat.
It is difficult to include variables in a single equation de-
mand médel that will account for this type of disturbance,

One possibility would be to add the quantity of competing
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meats on a lajzed basis as an additional explanatory variable.
Since the price of the competinz meat item is already one of
the explanatory variables, a high intercorrelation with the
quantity series would propbably cause statistical difficulties;
The high desree of perishability of nost meat items is
largely responsible for the frequent purchase of these prod-
ucts. Lagied relationships due to week-to-week vafiations
in consumer stocks of meats are probably much less important
than for more durable food items. ramilies with ordinary
home refrigerators are not likely to store fresh meats for
more than a few days or a week. Cured and smoked items, such
as ham, may be stored two or three weeks; for this reason
greater week-to-week variation might be expected in the pur-
chase of these items as consumers take advantage of special
prices. As more and more families becoiie users of home
freezers or large freezer compartments in rezular kitchen
refrigerators, the problem of lagged relationships will be-
come more important. In this study, large meat purchases for
home freezers or locker storage were adjusted out of the data.

(See page 72, Chapter IV.)
The Form of the llathematical Function

A linear relationship between the explanatory and the de-
pendent variables was accepted as reasonavle and practical,

Scatter diagrams of the relationships between pairs of variables
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on arithmetic scales indicated no marked deviation from linear-
ity. It was also reasoned that the ranges of variation in the
price and quantity observations represented such a small seg-
ment of the total demand curve tnhat the relationships obtained
could reasonably be expressed by a linear function.

No strong preference for an arithmetic versus a logarith-
riic function could be arrived at by mere observation of scatter
diagrams of price quantity observations. Ilowever, due to the
large number of observations in each series of data and the
nwnber of variables in each equation, there were practical
reasons for preferring the less laborious procedure of fitting
a function that was linear in arithmetic terms. After experi-
nenting with arithmetic relationships to détermine the basic
factors affecting meat purchases, 1t probably would be desirable
to try some of the equations in logarithms in order to coripare
results,

The basic demand functlion used was of this type:

Y

a+b Xl +C Xo

where the coefficients b and c, represent the amount by which
Y changes for each one unit change in the explanatory variables
Xy and Xz. It 1s important to keep in mind that the elastic-
ity, which is in percentage terms, varies for each point on

the functicn represented by this type of equation. The demand
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function, I, shown 1In Figure XII, illustrates this situation.
In this case the price elasticity at the mean values

(Y a 2 pounds, X = 60 cents) is -1.0,10 wnile at a price of
50 cents per pound the elasticity is -0.7 and at 70 cents it
is =l.4. Assune a parallel shift in the demand function with
the quantity increasing to 2} pounds at 50 cents per pound.
Here 1t can be seen that the price elasticity at the mean
values has been reduced to -0.8., Both demand functions, I
and II, have the samne slope; therefore, the re;ression co-
efficients are identical. The constants, a, in the two equa-
tions are different, however,

The variation in elasticities, as shown in Figure XII,
sugzgests that one should be careful in quoting elasticity
measurenrients, particularly when an arithmetic function has
been fitted. It 1s customary to glve greater enphasis to the
elasticity measured at the mean values of the variables in-

volved.
The Basic Demand kquations

The dependent variables that were used in this series of
single equation models were the average weekly purchases of
five main groups of meat by all families in the l.S.C. Consumer

Panel: They are as follows:

10 Computed as follows: b g or 0333 go = 1.0
o5
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of beefl per family
pork per familly
ol sausage per family
of poultry per family

of fish per fanily

The explanatory variables are the average weckly prices

of these meat groups, total expenditures, total quantity,

and a measure of incoule,
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Introduction

most important meat item in the food budget

of Lansing families. During the period July 1951 to June

1953, weekly expenditures for beef averaged {;1.95 per family.

this was 39 perc

ent of the total meat bill, compared with 29

percent for pork, 13 percent for sausage, 12 percent for

poultry, and 5 percent for fish (Table 15). During an aver-

age week approximately 8l percent of the panel famillies bought

soie kind of bee

f.

TABLE 15

AVERAGE WECDXLY PURCIIASIS OF LIZAT
BY Ii.S5.C. COUNSJLLR PAVZL FALILI=S,
JULY 1951 to JUIIEZ 1953%

Quantity Expendi- Expenditure Percent
Kind of lleat per ture per as Percent Buying

Family Family of lleat Bill

pounds dollars
Beef 2.929 1,952 39.1 el.2
Pork 2.537 1.445 28.9 74.8
Veal 119 . «0G3 1.3 B8e5
Lanmb 047 030 o6 2.7
Sausage 1.115 624 12.5 63.6
Poultry 1.243 «609 12.2 33.7
ish «511 263 Se.4 39.0

All meat 8.501 4,993 100.0 -

Holiday weeks

included.
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The demand for beef at the retail level is actually a
composite demand derived fro.r the swalation of individuals!
demands for a wide variety of retail beef cuts. There are
approximately 20 to 25 baslc retail cuts that are obtained
from a beef carcass. V'ide variations exist in the cutting
riethods used in different retail outlets. Differences in
the amount of bone and fat trimmed froa the retail cuts also
contribute to the non-homogeneity of cuts between stores.

In addition to differences in cutting and trimaing policies,
there is a wide range in the quality of beef sold in different
markets. In teras of U. S. Governuient grades, the "quality"
of beef sold in retail stores in Lansing ranges from cow beef
grading Ue. S. Utility to steer and heifer beef grading U. S.
Prime., The bulk of the beef sold as fresh cuts will grade

U. S. Comumercial, U. S. Good, or U. S. Choice.1 A large por-
tion of the lower grades is merchandised in the form of
ground beef and processed sausage itens., Price spreads be-
tween grades of beef carcasses are usually large (Figure
XIII). Among the different retail cuts, price spreads due to
grade differences are greatest on the more desirable. steaks,

such as porterhouse, T-bone, and sirloin. Frice spreads due

1 Yorth Central Livestock llarketing Research Comrnittee,
"Retalling lleats in the lorth Central States," preliainary
draft of a bulletin manuscript swmwiarizing data obtained
in a survey of 1351 nmeat retailing outlets in the llortn
Central States,
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to grade differences are relatively small for the less de-
sirable cuts, such as chuck roasts, stewins and boiling beef,
and ground beef,

These wide differences in retall beef cuts complicate
the analysis of the dewand for beef., The impracticality of
obtaining information on grades of beef from panel members
was nentioned earlier., It was also impractical to obtain a
detalled breakdovn of individual cuts of beef. The following
sub=-groupings of retail beef cuts were used:

Canned beef

Corned or chipped beef

Ground beef, hamburger

Liver

Heart, tongue, other organ parts
Prepared baby food, beef

Roasts

Steak

Stewing, boiling, soup

All other beef

Although this classification permits a great deal of price
variation within each sub-group, tne li.S.C. Consumer Panel
probably is one of the best sources of data that have be-
come available to date to study demand for retail beef cuts.
The analysis of panel data on beef purchases has yielded

some interesting results. The procedures used and the results
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obtained are described below., Attention was first centered
on the demand for beef as a cowmposite comnodity. The basic
demand equations for:mmulated *n the previous chapter were
tested using least squares multiple regression techniques.
T..1s was followed by so:ne preliminary analysis of the demand

for retail cuts of beef,
Variations in Prices and Quantities

Substantial downward adjustments in beef prices occurred
during the two-year period, July 1951-June 1953 (Figure XIII).
This was the period for whicnh data were available for this
study. The average price of beef in Lansing ranced from 77
cents down to 55 cents per pound. Vieekly average purchases
by panel members varied from about two pounds per famnily to
more than three and one-half pounds.

Beef prices were subject to controls by the O0ffice of
Price Stabilization from llay 1951, until I'ebruary 6, 1953.
During the last half of 1951 and the first half of 1952, beef
prices and the quantities purchased by panel members remained
very stable. 1o widespread "shortages" of beef were reported;
however, prices held near record high levels and the average
per capita consumption of beef for the United States as a
whole declined to the lowest levels since the latter part of
Vorld War II. WNational average annual beéf consumption per

person, on a wholesale carcass weight basis, was only 55
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-
Cents BEEF PRICES
per Pound
B Retail - Lansing™
_» ALL BEE~F
70 m
Wholesale - ChicagoP
60— —
,CHOICE®
50 —
- SUTILITY (Cow) -
40~ -
N Sy,
30— -
20— ]
<! | | |
[ U N O O T Y T I N O O O O G B O | 1 1 1L 111 !
JULY JAMN.  4-VWeek Pericds JAN. JUNF

1951 1962 1953

a MeS.C. Consumer Panel,

Wholesale Dressed lMeat Prices: Vieekly Average of Dailly
Quotations, taken from weekly llarket Reviews and Sta-

tistics, Livestock Br.,P.lM.A., U.S. Dept. of Agr.
¢ 500-600 pounds
no quotations

Figure XIII. Comparison of retail beef prices in Lansing
with wholesale prices for selected grades of
beef at Chicago, four week averages, July
19561=June 1953,
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pounds in 1951 (Table 16). This compares with 61 pounds per

person in 1952 and an all-time record high of 77 pounds for

1953.
TABLE 16
IHAT CONSULPTICN PER PLRSON BY QUARTEg YZARS,
U.S. AVERAGE, 1950 TO L.ID-1953
o 1
Period Beef Pork Tota
Red leats
pounds pounds pounds
1950
January-iiarch 15.5 18.2 5646
April-June 15.4 1643 34,7
July-September 16.0 14.8 33.9
October-Decenber 15.6 18.8 37 o2
Year 6245 68.1 142.4
1251
January-llarch 14.4 13.1 35.0
April-June 13.1 16.9 3243
July=-September 14.2 16.1 3249
October=-Deceuber 13.5 19.5 35.6
Year 55.2 70.6 135.8
1952
January-i‘arch 14,3 19,6 3660
April-June 14,5 16,9 3349
July=-Septenmber 16.2 16.0 3542
October-December 16.2 19.5 38.9
Year 61l.2 71.6 144.0
19534
January=larch 1745 17.9 38.4
April-June 18.9 14.9 37.1

a Agr.lktg.Ser., U.S.Dept.of Agr. The Livestock and i‘eat
Situation, Dece.=-June, 1954, p.7.
b Pork excluding lard

¢ Includes beef, pork, veal and lamb, wholesale carcass
weight equivalents.

d. Preliminary estimates for 1953,
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Beel supplies began to expand by the second half of 1952
(Table 16). Supplies of the lower grades of beef became more
plentiful, forcing viiolesale prices downward by late summer
of 1952. (Figure X{X). Prices of Choice steer beef, which
was being handled in most of the large self-service meat de-
partments, did not decline rapidly until early 1953.

The average price paid for beef by panel members bejan
to decline during the last half of 1952, following the de-
cline in wholesale prices for the lower grades of beef (Figure
XIII). The quantities purchased responded promptly to the
price reductions., The scatter diagramn of price-quantipy rela-
tionships (Figure XIV) suggests that consumers may have over-
responded, considering the size of the price decline. This
riight have been brought about by the low level of consuwaption
in the preceding year and a half, causing consuuers to become
"peef-hunsry." It is also possible that beef prices were low-
er during the last half of 1951 and early 1952 than they would
have been in the absence of control. If this were true, the
response to price reductions in late 1952 may'have been a
return to more normal relationships between beef price and
quantities purchased by'panel menbers.,

The blg increase in beecf supplies that occurred during
Vthe first half of 1953 was accoapanied by sharp price reduc-

tions, particularly on the higher grades of beef (Fizure XIII).
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During this period most ol the retaill outlets were pro:ot-
ing the sale of beef., During the swrier and fall of 1953,
an industry-wide vro_raan was developed to stiiulate beef
sales. It is difficult to evaluate tiie results of such a
prograi, but it is possible that de.iand for beef may have
been increased by the special promoticns that were carried on
at this tiue,

in thie scatter diagra:a shown 1an Pijure XIV, there are
two weelis during which beef purchases were extre:nely large.
These occurred during thie weeks ending llarckh 21 and ay 2,
1953, During these weeks beef prices dropped below 55 cents
per pound and average purcnases per faaily clinzbed to anproxi-
mately four pounds. Zxtensive promotion of beef cuts at
special prices apparently was responsivle for these large
purchiases,

e pattern of beef purchases may have been affected by
the supplies and prices of competing meats. The influence
of these factors was talen into consideration in a regression
analysis. During most of the two-year period for which panel
data are available, large supplies of pork were avallable
(Table 16). During the spring and early swmer of 1953, pork
production began to contract, as a cyclical reducticn in hog

nunbers began to be reflected in marxet supplies. This dowvn-

ward adjust.ient in pork supplies happened to coincide with
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the rise in beef supplies. Ilevertieless, total supplies of
red meats were Increasing from mid-1952 until nid-1053

(Table 16).

results of Regressicn Analyses

July 1251 to Deceuber 1952. The Iirst equation to be

fitted mathematically was of the type described in Chapter

V, page 1ll6. The wecelily average purcinases ol beef were ex-
pressed as a linear function of the price of beef, tihe prices
of competing meats, and family income. Cbservations for the
weeks in walch the major holidays (Thanksgiving, Christmas,
and baster) occurred were onitted. A four-week moving aver-

ce was used as tie measure of current income of panel

fanmilies,

The simple correlation between the quantity of beef and
the price was 0.8l (Table 17). The siuple correlations be-
tween the quantity of beef and thc price of corpeting meats
were all relatively small, ranging from =,15 for the price
of poultry to .33 for sausage. A relatively high correlation
was observed between quantity of beef and incorie, and there
was a high intercorrelation with the price of beef. ith the
exception of a correlation of ,52 between the price of beef
and the price of sausage, the correlations between pairs of

prices were relatively sinall,



TASLE 17

STLPLi CORRWLATICHS LTIl PAIRS Cr VARIABLLS,
BELT EQUATION, JULY 1951 TO DECHiDLR 1952

s Variables
Variable '
Xl X2 KS X4 ks Xs
P Of beef, Xl 5042 .521 0108 —.312 "0599
P of pork, X2 e 231 «079 «280 =,371
P of sausage, X< «005 -.129 =,402
P of poultry, X, -.001 =,295
P of fish, Xg -.C18

Incone, X6

Fitting the equation by least squares procedures produced
a multiple correlation coefficient of .71 witih a standard error
of estimate of .16 pounds and a mean of 2.54 pounds. The pre-
diction equation wvas (1l.1) Y, = 3.9547 - ,033%X; - .0096X, +
-0077X5 - .0024X4 + .0140Xg + .0094X;. The regression co-
efficient for Xo, price of pork, was negative and non-signi-
ficant, A priori reasoning suggests that pork 1s competitive
Withbeef; therefore, the sign of the coefficient would be
®Xpected to be positive., The coefficient for X4, the price
of pPoultry, was also negative; however, no strong relation-
Ship was expected between the price of poultry meat and beef

Purchases.
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The beta coefficients and their standard deviations
were computed and t values were obtained on each of the co-
efficients. The results are swanarized in Table 18, The
tests of significance indicate that only the price of beef
had a strong influence on the quantity of beef purchased. It
was rather suprising to find the price of fish having a
significant effect on beef purchases; while non=-significant
influences were registered for the prices of pork, poultry,
and sausage meats,

The price elasticity of deiiand computed at the mean
rrice and quantity was =-l.l11l., This indicated that a 1 per-
cent change in tne price of beef was associated with a change
in the opposite direction of 1l.11 percent in quantity of beef
purchased by families in the Ill.S.C. Consumer Panel during the
period stﬁdied. Stated in absolute terms, the regression co-
efficient indicated that a change of 5 cents per pound in the
price of beef was associated with a change in the opposite
directlion of .19 pounds in weekly averase purchases of beef
by Lansing families,.

The residuals were computed for the demand equation de=-
scribed above (Figure XV). As might be expected from an equa-
tion having a R of .71, there are quite large residuals for

some weeks. This suggests several possible problems, One is
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that additional explanatory variables are needed to account
for the week-to-week chagnges in beef purchases, These vari-
ables might include some measurenents of advertising activity

and certainllagged relationships in purchases,.

TABLE 18

SULLARY CI' RuUGRBSSICH RISULTS, BLLF EQUATICT (l.1)
JULY 1951-DrCLIBoR 1952

Statistical Variables
Measure

Price Price Price Price Price Income
of of of of of -
Beef Pork Sausage Poultry Fish

X X5 Xz Xy X5 Xg
Beta's -.4364 =,1565 J0607 =,0261 .2436  .2353
r] .1316 L1054  ,1099 L0917  .0976 .1270
t value*® 3470 1.49 «63 .03 2.50 1.85

Jleans 72.8 59.2 6048 50,9 6le3 82.43

* With 65d.f., t.05 = 1.997, t.Ol = 2.654, Based on

table of t values in George 'i. Snedecort's, Statistical

ifethods, Iowa State Colleze Press, Ames, Iowa, 4tnh ed.,
1946, p.65.
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Perhaps one ol tihe more striking characteristics of the
residuals in Fijure XV 1s the seascnal pattern. This is not
surprising since it was expected that there were sole seasonal
shifts in demand for beef., The residual pattern shows that
beef purchases were low relative to price during the swrauer
months and high during the fall and winter. Thls su;,ests
that a demand shifter, closely related to tihese seasons, would
explain soue of the variability in the data, Temperature has
been used by others as such as a demand shifter.2

Vihen dealing with the neats, it is doubtful that tempera-
tures below a certaln critical level rave :mucn effect on de-
mand. Veekly averages of mean daily tenperatures in Lansing
were plotted witin tue residuals in Figure XV. It appeared
tnat some relationship existed, but it was difficult to deter-
mine the critical level of temperature below which demand was
not aflfected. In moving from surmer to fall, it appears that
sorniewhere around 60 to 65 degrees was the level at which de-
mand increased as temperatures declined. Above 65 dejrees,
weekly purchases of beef seexn to be inversely correlated with

sharp temperature increases., This same temperature level seems

2 G. G. Quackenbush and J. D. Shaffer, "Consumer Purchases
of Ice Crea.a for Hone Use," TUnpublished manuscript, Dept.,
of Azr. Econ., iiichigan State College. See also: George
IIe Kuznets and R. L. Klein, A Statistical Analysis of the

Domestic Demand for Lemons, 1621-41, Gianninl Found.,
Agre. wcon., Rept. 84, 19435,







to be closely related witiy tiie decline in demand wihich be-
gan in liay 1952, DPart of the negative residuals iamediately
following Easter are probably due to the lag effegts of ham
purchases for the holiday.,.

A significant correlation was found to exist between
temperature and the beef residuals (Zquation 1.1) for the
warm season of the year. The period considered as part of
the warm season included all of the weeks occurring in 1951
between July 1 and October 20, and in 1952 between April 27
and October 18, Tne temperature variable was constructed by
subtracting 60 degrees from tihie weekly averages of mean daily
temperatures in Lansing. All weekly averages of 60 degrees
or less were assigned a value of zero based on an assumption
that below this level temperature becomes unimportant as a
aemand snifter, The correlation between temperature and the
beef residuals was =,33 with 41 weekly observations. A least
squares regression of beef residuals on temperature, using
the same data, produced a regression coefficient of =.,0122,
Thais indicates that a 10 degree increase in weekly average
temperatures would decrease the quantity of beef purchased
by the average Lansing family by .12 pounds. This is equiva-

.lent to about a 5 percent decline froia the average of weekly

purchases for tie July 1951-Deceniber 1952 period.
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Similar correlations and regressions were couputed using
all the weeks in the July 1951-Decentber 1952 period.3 Here
again all weekly average temperatures of 60 degrees or less
were _iven a value of zero. The correlation between the tewupera-
ture variable and beef residuals vas -,31 and the regression
coefficient was =-,0101, Tnis coefficient was significant with
a t ratio of 2,73, These results were reasonably consistent
with the statistical results obtained for the warm season
period.

July 1952 to June 1953, As data becamne available a new

series of analyses were nade using observations Tor the period
during wnich sizable changes occurred in the prices and pur-
chases of beef. Data for the pgriod July 1951 to June 1352
were not included since there is some question about the dis-.
turbance of normal relationships caused by price controls.
A 13-week moving average of family income was used in place
of the 4-week moving average used in the previous analysls,
The principal reason for maiing this substitution was to
eliminate the variability in the incoie series due to the non-
wniform pattern of pay periods among families in the panel.,

A simple correlation of =87 (Table 19) between the quan-
tity and price of beef was obtained froun this analysis as comne-
pared to the =.61 for the earlier period when only s:iiall changes

were observed in prices. The correlations between incone,

5 ajor holiday weeks were omitted.
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beef prices, and quantities wviere also substantially in-
creased. The nhigh correlation of -,95 between beef prices
and income indicates that the multiple regression results

may be unduly biased by the intercorrelation aong the ex-
planatory variables.4 An intercorrelation of .,546 is also
noted between the price of sausage and the price of beef,
This relationship is not swurprising considering the fact that
beef 1s one of the major components of sausage. .Taere wvas
also an intercorrelation of 0,565 between the price of sausage
and income., The high correlation between the incowie variable,
the price of beef, anc thie price of sausage was believed to
be partly a chance relationship. Although the rise in income
probably khad soiie influence on demand for beef and other
meats, the steady increase in beef supplies and the constant
downward pressure on beef prices are closely associated with
the rise in incoiies which began in the fall of 1952 and ex=-
tended through the first half of 1053. Uilien data are avail-
able over a. longer period of time, during which beef supplies
turn dovmward, the correlation between incoiie and beef prices

would be expected to decline substantially.

4 Karl A, ¥ox and James F. Cooney, Jr., LEffects of
Intercorrelation upon ultiple Correlation and e ression.
Agr. 1kt. Ser., U.S.Dept.of Azr., Processed Report, 1954.
28 ppe.
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TABLE 19

SINPLIY CORRELATICILS BiTWopmd PAIRS CF VARIABLES,
BELF EQUATION, JJILY 1952-JUNE 1953.

Variables
X2 X

Variables X

1 )

Q of beef, Yl -0874 .098 -.509 e333 0225 0815

P of beef, Xj -.115 046 -.436 =-,216 -.952
P of pork, X, 0392 050 257 -.021
P of sausage, X -e234 =,236 -.649
P of poultry, X4 _ «139 «430
P of fish, Xg 2156

Income, Xg

Three multiple regression equations were fitted to the
data for the period July 1952 to June 1953. The first, (l.2),
was the basic demand equation similar in structufe to equation
(lel)e The second equation, (l.3), was the saume as (l.2), but
the income variable was omitted in an atternpt to avoid part of
the intercorrelation problem mentioned above. Equation (l.4)
involved a substitution of the quantity of fish purchased in
place of the price of fish as the X5 variabvle. Equation (1l.5)
is the saine as (l.3) except that temperature was added as X7.
The prediction equations rwultiple correlation coefiicients,
and the standard errors of estinates are shown on the follow-

ing page.
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11,2813 = .0706K1- .0015X2- .OloSXS- .0181}{4

+00 - 0232
+ 45X5 3 {6

(1.2)Y

STeX = 1733
(1.3)Yy = 7.5735 - .0531X; + .0008X, - .0084Xz - .0189X,4
+ .oouox5
R - .882

SY;X - 01763

(1.4)Y1 = 8f8416 - .0562X1 - .OOl‘oX2 - .Oll7A3 - .0244}(4
- .4221X5
R = .886
Sy.x = 41738
(1.5)21 = 5.,2183 =~ .O444X1 + .0142X2 -+ .0018}(5 - .OO79X4
+ .0012X5 - .O255X7
R = ,909
Syox - 01559

Althoush the variations in these equations had almost no
effect on the multiple correlation coefficient, there is a
striking difference between the regression coefricients for
Xy, the price of beef. VUVhen the Income varlable was included

in the equation, a regression coefficient of ,0706 was obtained
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of fish,
b Temperature varliable, noted as X, in Zguation (1.5),
paze 139.

5

Statistical Price Price Price Price Pﬁlce Fanily
T eaSUDre of of of of of Tncome
o Beef Pork Sausare Poultry Fish
X Y
1 XZ XS X4 X5 AG
squation
(1.2)
Beta's -1,1943 =-,0161 =-,0935 =,1205 00447 ~-,33069
J0 .2608  L,0941  .,1131 .0814 0796 2744
t-valuecs 4,58 o177 «33 1.48 «56 1.23
Equation
(1.3)
a0 1029  .0035  ,1038 L0827  ,0209
t“values 8.74 009 .44 1053 051
ogquatlion
(l.4) . a
Beta's -.9515 =,01907 =,0870 =.,1631 -,1103
a3 L1112 0053 L1010 .0375 03¢
t-values 3606 o2l «56 1.86 l.24
Lquaticn
Betat's ~.7516 e L6B9 .0105 -.0526 ,0123 =~=.3207
a 1016 L0053 .0933 L0770  .0729 L0057
t-values 7633 1,72 «106 G205 <176 3ed2
a wuantity of fish substituted as X, in place of price



for Xy, as commared to 0831 viien incore was omitted. The
corresponding elasticitlies at the mean values of price

(6342 cents) and gquantity (3.01 rounds) were =1,50 and -1.13.
Dropnping the incoiie variable nad relatively little effect on
the otlher regression coeflficients. The coef ent for pork,
X2, changed froa negative to positive, but neitiher coefficlent
was significant (Table 20).

Substituting quantity for the price ol fish, as Xg in
the equation, ylelded a slight change in the importance of
fish as a factor influencing beef purchases (Table 20).
The d1ncrease in fish purchases, during the Lenten period, was
Quite apparent in the quantity series but was hardly discern-
able in the price series. Conseqguently, the shift in demand
froin red meats and towards fish was probably better repre-
sented by the quantity series on [ish than by the price seriecs.
This, plus the fact tlat the average price of fish is relative-
1y unastable, were the nrincipal reasons that could be offered
for the shift in relationships. Although the t value for the
Quantity of fish was much larger than for price of fish, it
Was still not larze enoush to be significant at the 5 percent
1eVe1.
Adding temperature as a variadle in equation (l1.5) pro-

duced some interesting results. The coerfflicient for Xj, the
Price of beef, declined to -,0444, The price elasticity based

On this coefficient was =,94 at the mean values of price and
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quantity. The coefficient for Ko the price of pork, became
significant at tlhie 10 percent level., The cross elasticity
with the price of porlk was .31 measured at tihe means. The
coefficients for the prices of sausage, poultry, and fish
again were non-significant; however, the temperature variable
'was highly significant. The temperature coefficient indicated
that an increase of 10 degrees in mean temperature was associ-
ated with a decrease of ,235 pounds (about 8 percent) in beef
purchases per family.

The residuals for equation (l.5) were couputed and plotted
graphically. 1o significant seasonal variation was discern-
ible., This indicated that the temperature variable, used as
a "demand shifter," had accounted for most of the shift in
demand between the warm and cool seasons.

A guestion arose with regard to the possible autocorrela-
tion of the residuals for the atove equations. It was pointed
out earlier that one of the underlying asswiptions of ordirary
least squares regression is that the residual errors are inde-
pendent of one another. The residuals for equation (1.3) were
tested using the ratio of the mean square successive differ-

&2

b 5 .
ences to the variance. The ratio was equal to 1.97
. y—p— > ,

wihich was non-significant according to the distribution table

5 There is some disagreenent over the validity of this
test, however, some of the other tests are also question-
able., See Lawrence R. Klein, Econometrics, Row, Peterson
and Co., Lvanston, I11l.,1953, p.3Y9. See also: R.L.Anderson,
e Problems of Autocorrelation in Regression Analysis,"
Jour.Amer.Stat.Assoc.,, V01l.49,1954, p.1l1l7.
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tabulated by llart and von Neumann, This test was followed by

a simple correlation of the residuals where Xy = residuals

for time period t and Xo = the residuals for time period
t - 1. The correlation coefficient was ,056, which was very
low and non-significant. A tentative conclusion was that
autocorrelation of residuals was not a serious problem; how-
ever, further analysis usiag other methods of testing may be
desirable,

In cases where a high degree of autocorrelation existed
there have been attempts to minimize the difficulty by con-

verting the raw data into first-differences.7

An attenpt to
use first-differences on beef purchase data yielded a rather
low multiple correlation coefficient. An R of ,33 was obtain-
ed when the quantity of beef was taken as a linear function of
the price of beef and the price of pork. leekly observations
for the July 1952-June 1953 period were used., Holiday weeks
were omitted., The simple correlation between thie quantity

énd price, in first-differences, was =-.23. The resression

coefficient for the price of beef was -,0403 with a T value

of 1.84. The regression coefficient for the price of pork

6 B. I. Hart, "Significance Levels for the Ratio of
the Mean Square Successive Difference to the Variance,"
Annals of liath. Stat., Vol.1l3, 1942, pp.445-47.

7 D. Cochrane and G.H.Orcutt, "Application of Least
Squares Regression to Relationships Containing Auto-
Correlated krror Terms," Jour.Aner.Stat.Assoc., 44:32-61,
1949.
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was o0249 with a t value of 1.63. (Vith 40 observations a t
value of 2.0 is significant at the 5 percent level.) Based
on this first difference analysis, the price elasticity of
demand for beef was =-,75 at the mean quantity and price. The

cross elasticity with the price of pork was .21.

Sw.mary

Vhich of the regression equations produced the "best"
estimates of the structural relationships among the studied
variables? An answer to this question must be based partly
on subjective considerations. The results of the first equa-
tion (l.l) were subject to criticism because the period July
1651 to December 1952, included the period during which beef
prices were subject to government control. Equation (l.2)
appeared to be unduly disturbed by the high intercorrelations
existing among the variables incomes, the price of beef, and
the quantity of beef. The results of equations (1.3) and
(1ls4) appear to be superior to either of the first two equa-
tions. In soie respects equation (l.5) may have yilelded even
better results than (l.3) or (l.4). In (1l.5) an attemnpt was
made to provide a variable to act as a "demand shifter" be-
tween the warm and cool seasons of the year. The multiple
correlation coefficient was increased to ,309 and the rela-
tionship between the price of pork and beef purchases seemed

more reasonable than the results indicated in the previous
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equations., The regression coefficient for the price of
beef was lower in equation (l.5) than in any other equation
except (l.l), but appeared to be reasonable, The lower esti-
rnate indicates that a decline of 5 cents per pbund in the
weekly average price of beef was associated with an increase
of .22 pounds in average beef purchases per family. The
hizher estimate indicates an increase in purchases of .23
pounds per fauily withh each 5 cent decline in price., The
coefficient for the price of pork, in equation (1l.5),indi-
cates that a 5 cent rise in the price of pork was associated

with an increase of .07 pounds in beef purchases,

The Derand for Selected Retail Cuts

From the ten sub-groups of retail beef cuts listed in
the panel diary, three were selected for special study. These
are ground beef, roasts, and steaks. During the period July
1252 to June 1053, these three ite:s made up 283 percent of
the total quantity of beef purchased at retail.,

Ground bpeef was the largest item with weekly average
purchases of 1,09 pounds per fanlly. This compares with .38
pounds for roasts and .53 pounds for steak (Table 21). Cround
beef is by far tihe largest tralffic item with about 60 percent
of the families buying eacnh week., Steaks attracteda about 35

percent of tie faullies each week wihile 25 percent purchased



roasts. Tliese percentages and relative quantities vary

with prices as will be pointed out below.

TABLE 21

RILATIVZ I.PCRTAICIZ O SuLICTLD RUTAIL CUTS CF BLl

eS.Ce CLUSULLR FAILL, JULY 1952-JUils 1953™

Pounds Percent Expendi-~ Price
Retail Cuts per Buying ture per  per
Family Panily Pound

dollars cents

Cround beef 1.09 59 0.53 53.6
Roasts « 38 26 0,57 64.9
Steaks «68 37 0.56 G2e1
Stewing and boilling 13 7 0.06 4646
All others 23 - 0.15 6542

Total beef 3401 - 1.92 6369

Holiday weeks, Thanks;ivings, Christmas and Daster
omitted in computing averages

Conswner responses to declining beefl prices were soie-
what different for the three sub-groups of retail beef cuts,
The nature of these differences are revealed in Table 22,

In order to avoid disturbances due to seasonal variations in
demiand, purchase data for the 2d quarter of 1952 were coim-
pared to corresponding data for the 2d quarter of 1953.
During this perilod of tiue, beef prices declined riore than

20 percent. The price of ground beef fell Irom 656 to 45
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cents per pound. Consuuers responded by increasing average
weekly purchases froa .96 pounds per fanily to 1.12 powids,
Tills resnonse was i1nsuflicient to prevent exnenditures froa
declining from 64 cents per fawmily per wecik to 51 cents,

This indicates that the "price elasticity of demand" for
ground vpeefl was 1lnelastic within this range of observations,
It is also interesting to note that the percent of famllies
buring ground beef in any clven wecl was practiéall: unchanged
between the two periods.

Detween tiiese same perlods the average price of beef
roasts declined about 13 cents'fron 73 cents per pound to
55 cents. Consuiers responded by increasing their purchases
from .75 pounds to 1.02 pounds per famnily per week. Part of
this increase in purchases was due to a greater proporticn of
the fanilies Buying each week, omxpenditures per family for
roasts increaﬁed from 54 to 56 cents -per weex, indicatin; that
the price elasticity of demand was slightly elastic.

Thé greatest response to price changes occurred on steaks,
wnich was not particularly surprising. The average price of
steak declined about 17 cents, from 91 cents per pound to 74
cents. Purchases nearly doubled in response to the price de-
cline. Tie percent of families buying steaks in any siven
weelt rose from 29 to 42 percent. Veekly expenditﬁres Tor
steak increased from 42 cents per fanily to 62 conts indicat-

ing a highly elastic demand.
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TABLz 22

C O PURCIASLS O SILECTLD RITAIL CUTS
OF Buni I, 3. Co COUd57. R PATLL
2d UARTER OF 1952 and
2d QUARTER CH 1953

Retall Cut

Weekly Average

and Period Price Pounds Percent  ILxpendi-
per ner Suying ture per
Pound Tamily Fanily
cents cents

Cround beefl:

2d quarter 1952 66,4 .56 58.3 63.7
2d quarter 1353 45.4 1.12 3.0 50,9
Roasts:
2d quarter 1952 72.5 75 . 22.9 54,4
24 quarter 1233 54 .7 1.03 29.8 5643
Steaks:
2d quarter 1952 90.9 46 2345 4]1.8
2d quarter 1953 74,0 e84 41,7 6242
Total 3 cuts
2d quarter 1952 73.7 2.17 -- 159.9

2d quarter 1953 ©56.6 2.99 - 169.4
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It was interesting to observe the shifts which occurred
in relative quantities purchased of these three major sub-
groups of beef cuts (Table 23). 1In percentaze terms there
was a sizable sinift frou ground beef to steaks, which poses
an iateresting question with regard ﬁo the relative propor-
tions of the different retail cuts.

Individual beef carcasses of the samne grade and weight,
broken into retail cuts by the same cutting procedure, will
normally yield nearly fixed proportions of the different
cuts. Therefore, the variation in the relative proportions
of hamburger and steak sold in Lansing in 1952, as conpared
to 1953, might be due to two factors: (1) a change in the
composition of wholesale beef cuts shipped into the Lansing
market; (2) changes In cutting procedures in the retail
stores so as to merchandise a higher proportion of the beef
as steaks,

It is entirely possible that the composition of whole-
sale beef supplies received in Lansing retail outlets did
change between the second quarter of 1952 and the second
quarter of 1983.

During the late srring and swaiier of 1983 an unusually

large percentage of the total beef supply for the U.S. graded



TABLE 23
ClANCWS I THZ ROLATIVI QUANTITIES ATD mXPE.DITURLS F'CR GRCULD
BouP, QCASTS AYD S”QA_Q, MeS3.C,CCT0UIIER PANLL, 24 QUARTLR
Ci 1952 CCL.PARID 7C Tz 24 (TARTmR CI 19283

uantities Expenditures

Retail Cut 1952 1953 1952 1953
pcte pcte pcte pcte.

Ground beef 44 37 40 510)
Roasts 39 54 34 33
Steaks el 23 26 37
Total . 100 100 100 100

in the choice and prime braaes.8 This was the result of
record nmuibers of cattle bein; placed in feed lots the
previous fall. As these large supplies of the better grades
of cattle moved into trade channels, the spread in prices be-
came extrermely narrow (Fisure XIII). It is likely that a
lérger proportion of cholce beef was sold in the retalil stores

of Lansing as a result of the overall adjustment in supnlies

8 According to statistics from market revorts issued
by the Livestock Division of the Agricultural [larketing
Service, U.S.Dept.,of Agriculture, 71 percent of the beef
steers sold out of the first hands for slaughter at Omaha,
Chicazo, and Sioux City, during; the second quarter 1983,
were cnoice and prime., Tnis counares with 62 percent for
the second quarter of 1952,
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and prices. It is also reasonable to exvect that a relatively
larger proportion of a chioice carcass can be ierchandised as
steaks as covmipared to lower grades ol beef carcasses,

Another explanation of the shift toward iore steak and
less ground beef is that a larger proportion of the wholesale
cuts shipped into the Lansing area in 1953 may have been hind-
quarters as compared to 1952, The hindquarter of beef 1s the
source of most of the steaits in the carcass. ''1th the sharp
decline in beef prices and a general broadening of the market
for beef cuts, an increasing vroportion of the fronﬁ quarters
of beef may have been channeled to lower income areas of the
country. These lower priced cuts probably could be mer-
chandised to a greater advantage there than in the Lansing
market where tie average level of incomnes 1s relatively high.

It is difficult to estinate the extent to which retailers
were able to cnange their cutting procedures so as to increase
the proporti.on of stealts in relation to ground beef. However,
thie use of stealr machines to tenderize cuts makes 1t possible
to move a larger proportlon ol a beef carcass as steaks rather
tnan roasts or ground beef.

Rezgression analyses of price-quantlty relationships for
the taree _roups of retail beef cuts further substantiated
soine pf the general conclusicns indicated in Table 22, This
analysis was limited to siuple two-variable correlations and

re;ressions, treating each group of retall cuts senarately.
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weekly observations for the period July 1, 1082 to June 1253
were used wiltli major holiday weeks omitted.

Tiie results ol tliese comuputations are briefly swwilarized
in Fijure XVI. Ilcre it can be seen that fa.illy purchases of
sround beef lacreased an average of oaly 0031 pounds for
each one cent decline in the price. Thc 1ow correlation of
-.,02 between prices ard gquantities indicated trhatl the rela-
tionship was ratier wealr. Purc:iases of roasts tended to in-
crease adout L,0174 poinds for eachh one cent cdecline in average
price. The corrclacion between prices and quantities was =-.70
vhicn indicated a fairly strong relatlionship. Tie response of
conswiers to price reductions on'steak was the _reatest aong
the three grouns of cuts stuadied. IMauwlly purchases tended to
increase by .0207 nounds for each onc cent decline in stecak

o
i

nrices. A high corrclation of -.,90 was observed betvicen
Thie preliiaar; anelysls ol data for retail veef cuts
st tentatlve eviaence tiiat there are signiflicant

differences 11 thie de..and characteristics aioi tiie various

Jrownd bheel apparently is a staple ticat iten i e Tood

i

bud_ets ol ost rfa.illes. The saall increase in purchases

o
fe)

acscciated with ratier lar;e price decliizcs, can be rational-

zedq in ter:ns of btota an iInco.c and substitation eflfect. Ior

}_Jo
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Figure XVI, Relationships between weekly average purchases
and prices for selected retail cuts of beef,
July 1952=-June 1953, holidays omitted.



rmany fanilies ground beef i1s an inferior good.9 As »rices
declined for yround beef and all other beef culs the substi-
tution effect tended to increase quantities purchased. The
incone effect 1:ay have becn acting to reduce purchases of
ground beefl with the net result being, a suall increase in
total sales. .ore detailed analysis will be required to
determine the proportions ol the fauailies for wiiich ground
beef is an inferior (cod.

Zeefl steak appears to be a highaly superior iten in the
typical faiilly food budget. Tire incolie and suvstitution
effects of orice cdeclines both tend to increase purchiases.
Althou,a tae saue eneral deuand characteristlcs are observed
for beel roasts, tie indome and substitution effects are less
pronounced than tliey are for stealis. This 1s cue in part to
the influence of soue of tiie less desirable pot roasts which

may be inferlor geods for a sizable proportion of the Tani-
lies in the panel,

The above relationships are gross relatiocnsihiips vhere no
atteumpt has been made to allow for the effect cf clianging
prices ol competing eat cutse.e I'urtiier analysis will be
requlired to obtain estimates of the structural relatioaships

between the dilfferent retail cutse.

9 See igure II, page 17 and Table 5, page Ll



CIAPTLR VII
T Dol AND I'OR 28RK

Introduction

Pork 1s slightly less ilmportant than beef in the food
budzets of families narticipating in the .S.C. Consumer Panel.
During a two year period beginning July 1, 1251, avecrage weci-
ly expendltures for pork were :;1l.44. This coupared with ;1495
spent for beef. Pork expenditures made up 29 percent of total
expencdltures for all rieats as coupared to 39 percent for beef.
The cifflferences in luportance between veef and porix are less
in terms of quantities. In fact, during the last half of 1981
and the first half of 1952, rore pounds of pork were purchased
than beef. In any given week about 75 percent of tiie panel
families purchase some kind of porke.

The demand for pork is an ajgregation of thie individual
denmands for a wide variety of retail cuts. These cuts range
in value from neck bones at 10 cents per pound to Canadian
bacon and center cut han slices selling for ;;1.25 to 1.50
per pound.

Families in the Li.S.C. Conswier Panel report taeir pork

purchases under 14 different categories., These are listed in

Table 24 along with average expenditures and prices for the
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PURCHASED BY FAIILIGS IXW Li,S.C. COUSULLR PALoL,

JULY 1952 - JUIlL 1953

Veeixly Purchase Data

Retall Cut Quantity Lxpenai- Average Percent
per ture per Price of
Family Famlly per Families
Pound Buying
pounds dollars cents
Fresh
Chops e 332 0.25 75 26
Roasts 259 0.14 57 8
Steaks 097 0.06 63 6
Sausage 166 0.11 55 17
Spareribs .075 0.04 50 3
Cther pork . 047 0.02 48 3
Cured
Ham 432 0430 71 18
Picnics,
shoulder butts .131 0.09 43 4
Bacon «452 025 56 36
Canadian bacon «018 0,02 127 3
Salt pork «040 0.02 44 4
Canned pork .003 0.01 52 1
Offal
Liver .040 0.01 35 4
Heart, tongue
or other organ
parts .010 0.01 34 1

Holiday weeks omitted
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year beginninz July 1, 1252, The most popular cuts are
bacon, ham, chops, roasts, and sausaj;e.

There is more uniformity in retail pork cutg a.nong the
retail stores than there 1s in beef cuts, This is partly be-
cause the overall pork supply is much more uniform in quality
than is beef. Another factor contributing to uniformity is
that more of the cutting and processing of pork is performed
at the packinglplant as co:pared to beef., Rarely does a re-
tailer buy a side of fresh pork. It is much more comon to
ouy loins, haus, picnics, and prepackaged bacon. Somne of
these cuts require little or no processing in the retail store.

Dven thougn pork cuts are nore uniform between stores
than is beef, there are significant price differences witnin
stores for different brands of pork products. l.ost packers
ordinarily merchandise at least two brands of bacon. One
brand is a premium brand wnile the other is a brand to meet
low priced coupetition. Nais and picnics are also merchan-
dised by brand naaes. There are also price differentials
between stores and within stores for pork cuts from hogs of
different weig hts. Ordinarily, retail cuts froa “heavy"
hogs sell at a discount. Price variations are also related
to the amount of boning and trirain; of fat done by retail-
ers and processors,

tleekly purchases ol cured pork products seem to fluctuate

more than purchases of fresh porkx. This is probably related



to the greater storability of the cured items which will keep
for two to three weelts under refrigeration while fresih pork
keeps for only a few days. Variations in consuuer stocks of
cured pork are probably related to the tiwming of promotional
progranis by the retail stores on ltems like hams and picnics,.
vhen featured as specilals, the bulk ol the sales will be in
large units such as half or whole hams and whole picnics.
These items are not likely to be completely conswied within
a wveek by the average fanily. Consequently, purchases of
cured pork are inclined to fluctuate more widely from weck

to week than are purchases of beef and fresh pork.
Variations in Prices and Quantities

Retail pork prices have moved within a relatively wide
range during tne two year périod covered by this study. The
highest weekly average price in Lansing was 72 cents per
pound recorded in June 1953. The low was 50 cents per pound
vaich occurred in January 1952,

During most of this two year period (July 1951 to June
1953) pork consumption was at a very high level. Average
annual conswaption for the United States was 71 pounds in
1951 and 72 pounds in 1052, Conswiption has been larger than
this in only four out of the past 20 years, and two of these
years occurred during Vorld Var II waen hoz production reached

its all-tine record nizn. Tae current ho; production cycle
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reaciied its peak in 1051 witih marizet supplies and conswnp-
tion rising to its highest level during late 1951 and early
1952, By early 1953 total pork supplies began to reflect a
sharp cut-back in farm production. This caused prices to
rise to the highest levels since 19423,

WWholesale pork prices on tihie Chicag;o market reflect the
variations in supplies described above (Figure XVII). Prices
of wholeséle porx cuts reaciied their lowest levels auring
thhe winter of 1981-52, The hi hest prices during the two
year period occurred in June 1953, when supplies were sharp-
ly curtailead.

Seasonal varlatlons :n retail porik prices closely paral-
leled the variations in wnolesale pori prices. <1¢c seasonal
peaix in prices occurred during late August and early Septe:n-
ber in botl 1051 and 1952, witi the low coming during Deceii-
ber, January, and rebruary. Prices ol fresih pork loins
snowed more variavbility than did cured items such as iaz1 and
picnics.

During early 1953, siaarp price increases were noted on
all pork cuts, but tie increase in pacon prices was particu-
larly noticeable. Retall prices of all pork tended to laj
beiiind the wiolesale price increases and as a result the re-
tail margin on pork was sharply reduced curing late lay and
June of 1953.

A scatter diagram or pork purciiases by panel families,
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Celm‘s PORK PRIGES
oer Pound Retail - Lansind" s

‘Nholesale - Chicago®

Retail
~» ALL PORK

o0

490

‘i>l I W S S U NN U S S AN N N O O A ;l | i<%

yL LY JAN. 4-Week Periods JAN. JUNE
1951 1952 1953

8 11,S.C. Conswner Panel

b vholesale Dressed lieat Prices: Veekly Average of Daily
Quotations, taken from Veekly jarket Reviews and Statis-
tics, Livestock Br., P.il,A., W.S. Dept. of Agr.
Ham - cured, ch,, smkd.,, skd.,, 12-16 1lb, ave,
Bacon = cured, ch,, sliced, 1 1lb. pkg.
Loins - fresh, ch., 10-12 lb. ave,
Picnics- cured, ch,, smkd.,, 4-8 1lb, ave,

Figure XVII. Comparison of retail pork prices in Lansing
with prices for selected wholesale cuts in
Chicago, four week averages, July 1951l
June 1953,



plotted ajainst weclkly averaje prices, was nmade to study
basic relationshiips existing between those variables

(Fijure XVIII). It was rataer obvious tl:at quantities pur-
caased were systeumatically related to variations iIn price.
liost of tiie observations were clustered within an area
bounded by prices of 54 to €4 cents per pound. ithin this
area thnere was a g realt deel of variation in purchases associ-
ated with any yiven price. Closer inspection of tne plotted
obscrvations revealed tiaat there uay have been sone horizon-
tal shifts in the price-quantity relationship. or the last
alf of 1551 the line of average relationsiiip appears to be
shifted to tiic rijnt. There are logical reasons wiy tiis

occurred., This was a period curing

o

walch supvnlies of other
red neats were small (Table 15, page 125) and prices for beef
were at a high level., It was also a period cduring wirlch beef
prices were under the control of (PS. It see:is reasonable
that under these circuwistances the denand for porik would in-
crease,

During 1352 aad the first half of 13953, the decline in
beef prices probably caused the cdemand function for pork to
shift to the left. If beef and pork are comupetitive, this
would account for soxe of the dispersion in the observations

shown in Figure XVIII.
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ilore detalled plotting of the porii purchases as related
to prices revealed that shifts in the de.niand functlon nay
have occurred between swiiler and fall periods. Tals would be
logical if there were a sijnificant decllne in de:iand for
pork during the suwuizer months

The sharp rise in prices in the sprin; and early swier
of 1953 was the beginning of a period of hign pork orices
wnich extended 1nto 1954 Data available for thhis study cover
only the beglnning or this period; however, it.can be ovserved
in ig ZVIITI that counswners responded rather quickly to the
rise in prices. (uantities purchased declined far below those
of other weeks 1n tihie two year period covered by this study.
Tnese adjustiments in pork purchases and »rices occurred during
a period in whiich beef supplies nhad soared to record levels
causing the rctail price of beef to fall sharply. The sudden
rise In porl price, wille beef prices were :alking; thelir down-
ward adjustiient, su;.csts that .any conswiers are reluctant
to substitute teef for pork. Purcliase data for both beef and
pork [ive Indications that substitutablility between these two
meats 1s far frorn perfect. Analysis of data over a longer
period which includes the last half of 1953 and 1954 will

provide a more adequate basls for testing so.ie of these re-

lationships.
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Results of DNegressi.n Analysis

July 1051-Dcceuber 1252. Following sinilar procecures

used in analyzing; the demand for beef, a sinzle equation model
was fitted to the pork purchase cata for the 13 montiperiod

besinning July 1, 1951, The weekly average purchases of pork
were talzen as a function of tiie prices of beef, pork, sausage,

1

igh and faally incone. Data for the major holicay

poultry, I
weeks were ounitted.

The sinple correlation between thie quantity of porik and
the price of pork was 0.59. The si.ple correlations between
the quantity of pork and the prices of "coumpeting" reats and
fauily incoice were all non-significant at tie 5 percent level,
Tae correlation with tue price of beefl was .21 vwnich aporoach-
es si_nificance at the 5 percent level. ( Jith 70 d.f. a cor-
relation coefficient of .23 1s si;nificant at the 5 percent
level,)

The equatiun was fitted to the data in aritiiietic for:ii.
The mathematical fit by least squares yielded an R of .034
and a standard error of estimate ol .2 pounds; the mean
was 2.47 pounds., The multiple resression coefficient was not
a ;reat deal larger than the simple correlation between the
guantity and price of pork taxen alone.

Tiie prediction equation was as follows:

(2.1)Y2 = 3730 & .019931- .0563Xy + .O515X5 + .0252X4

+ .Oogl}% + 00059:(6



The signs of all the coefficients were consistent with expec-
tations based upon a priori reasoning. Casual inspectlion
indicates that the price ol pork, X,, is tae nost irwortant
variavle 1in tie equation explaining wecikly pork purciases,

To furtlier compare the relative importance of these variables,
beta coefficilents were couputed and tested for significance.,
(See Table 25.) Only the price of pork was significant at or
above the S5 percent level, Income was the least important
variable in the equation.

The price elasticity of demand for pork measured at the
nean was =l1.35, indicating an elastic demand. The largest
cross elasticity of demand was with sausage meats, with beef
and poultry lfollowing in that order of iLiiportance.

These above computations provide tentative estimates of
the structural relationsuips between the average weekly pork
purchases by Lansin;; fanillies and the explanatory variables
in the regzression equation. The "low" nultiple regression
coefficient su;;ests, however, that all the explanatory vari-
ables have not been taken into account. It is also possible
that some function other than a linear function in absolute
arithmetic values could better it the data.

An examination of the pattern of residuals provides a
basis for judging the adequacy of the single equation model

used in this problem (Figure XIX).
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The residuals for the pork equation (2.1) show a season-
al pattern similar to that observed for beef. Teuwerature
was correlated with the pork residuals.l For the warm season
weeks a correlation of =-,35 existed. For the entire July
1951-December 1952 period, tihe correlation was =-,3l. Tﬁe re-
gression coefficilents for these two groupings of weekly data
were almnost the samue wiere pork residuals were expressed as
a linear function of the tenperature variable. Ifor the warm
season weeks, the regression coefficient was -,0149 and for
the entire period (July 195l1-Decerber 1952), tlie co-efficient
was 0,137, The t ratio for this latter coefficient was 2.73

which was highly significant.
TABLE 25

SULLARY O REGRESSION RLIULTS, PORI LRUATION

JULY 1951-DLCLIDLER 1952

Variables
Pric Pri Pri i i
Statistical o?l e O§ ce O§1ce gglce iﬁlce
lieasure Beef Pork Sausage Poultry Fish Income
X Xa Xq Xy
) .1362  ,1091 L1133  .0950  .1010  .5500
t value 1.37 64 1.88 1.97 1.18 «eD5
1

The temperature variable was coded as actual mean
temperature in Lansing-60 with all temperatures of
less than 60 given a value of zero.
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July 1952-June 1953. Alfter data beca:e available for

the first half of 1953, a separate regjression analysis was
made for the period July 19052 to June 1953. This was a
period of substantial price clian;es for both pork and beef.
The saiie basic demand equation was used as described in the
precedirng section, with one exception. The four-week moving
average of family inco::e was replaced by a thirteen week
moving average. Liajor holiday weelis agalin were onitted from
the series of observations.

The prediction equation fitted to the cata vas as follows:

(2.2) ¥, = 5.3547 & ,0055K; - .0560X, - .0016X, + .0043X, +

1 ) 4

An R of .82 and a standard error ol estinate of .314 were as-
sociated with this equation. The mcan quantity was 2,17
pounds, The signs of two variaples, sausage as Xz and lncoue
as XG’ were changed from those obtained in equation (2.1).
lowever, neither of these coefliclients was si_nificant

(Table 26). Tae coefficient for X5, the price of pork, was
hnighly significant and was aporoxinately thie saie as the

D

previous estinate in equation (2.1). Tie coelTicient for the
price of beef was considerably s:ialler and the level of sig-
nificance was reduced Ifrom the previous estinate.

Since trne inccule variable proved to be non-si_nificant

~ h]

and was intercorrelated vwith beefl prices it was decided to



drop it and coapute a new predicticn equation,

(2.3) ¥, = 3.2096 + ,0120X 4

1 - .0544K2 + .OO41X3 + 0037X

+ .0110Xg

The nultiple R for this equation vas .82, essentially un-
ciranged from the previous equation. The sign changed for
sausaje nrice, X but tlie coefficient was still non-si_ni-
ficant. The coeflicient for tie price of bezl cihan edsub=-

stantially and became signilficant at the 1 percent level.

| Satd

The coellicient for the price of pori, Xo, was nractically
unchanged froua equation (2.2) and (2.1),

Using thie coefficients for tiiec last equation the price
elasticity of ce.and for porlk would be estiiated at approxi-
mately -1.E3 at the ean values of price and quantity. The
cross elasticity of denand with the price of beel was .03,
Indicating that a 10 percent change in the price of beel was
associatcd with a 5.3 percent change in pori purchases in
the same direction. Thils azain applies to changes at the
mmean values,asswiaing prices of other neats are hreld constant.

The apparent relationship between teiperature aand pork
purchases was :entloned earlicr. 'hen added to a nultiple
resression, temperature proved to be significant in explain-

1

X Iquation (2.4)

1

ing the seasonal shifts in deaiand for por

swuisarized tiie results of thls analysis:
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(244) Y2 = 1.,5350 + .0241K1 = 044K, ¢ .0114K4 + .0115X5

T .0091X6 - .OlGCX8
Tne rultiple regression coeflicient was .91, the hishiest ob-
tained for any of the porik equations. The standard error of
estinate was .,164 pounds and tie iiean quantity was 2.17. The
temperature coefficient indicated tiiat a 10 desree increase
in the weekly average of :iean dally tesperaturecs, above the
60 degree level, was associated withh a decrease of ,136
pounds (about 7% percent) in pork purchases per family. There
were also soue noticeable changes in soue of the other regres-
sion coefricients. The coefficient for Xos the price of pork,
was szialler than any of the previous estinates from other
equations. Tiae coefficient for Xl, the price of beef, was
the largest obtained from any of the equations. Althouzh
there were soue changes in the coefficients for prices of otlher
co.upeting meats, none approached siznificance (Table 26).
Leasured at the nean values, the price elasticity for porx
was =1l.25 and the cross elasticlty witih the price of beef was
«71l. In absolute terms, an increase of 5 cents per pound in
the price of pork was associated witi: a decrease of .22 pounds
in average weekly pork purcinases per fauiily, A decrease of
5 cents per pound in the price of becf was associated with a

decrease of .12 pounds in average weekly pork purchases per

famil 1y °
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Surriary. The results froa the pork regression analyses
were riore consistent tiian those for beef., The coelficients
for Xo, the price of pork, ranged fron -.0444 to -,0563 with
the lower estimate coming from equation (2.4) where teipera-
ture was used as a demand shifter. Intultively, the =-.0444
coefficient seemed to be superior to the higher estimates

wnich may be biased by seasonal sanifts in demand,

TARLE 26

STLLARY OF RLGRESSION RLSTLTS, PCORK ZQUATICIS,
JULY 1952-JUNE 1953

Variables

Statistical Price Price Price Price Price

i.easure of of of of of Family
Beef Pork Sausage Poultry Fish
Xy X5 X3 Xy X5 Xg

Equation (2.2)

Beta's 21160 =,7512 =,0013  .0361  .1450 =.3006
P/ 03225 L1164  .1399  .1006  .0984 3393
t values 36 6e45 .08 .36 1.47 .39

Tquation (2.3)

Beta's 3794 -=.7293 L0292  .0309  .1420
P .1262 1143  ,1335  .,1014  ,09092
t Values 3.01 6.35 .22 051 1.43

Equation (2.4)

Beta's 5080 =,5931 .0811 .0956 21174 =,2814%

s L1329 J1246 01293 .1007 953 .1226
t values 3.02 4,76 .G3 .95 1.23  2.20

Terperature variadle, noted as Xy 1n Equation (244)
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The coefficient for Xy, the price of beef, ranged from
.0055 to ,0241, but the lower estiméte was rejected because
of the disturbing influence of the intercorrelatiocn between
beef prices and the income variable in equation (2.2). There-
fore, the reasonable range of estinates for Xl lies between
.0130 and .0241 with some preference for tie higher coeffi=-
cient where seasonal shifts in demnand were partially accounted
for in the regression equation.

Although none of the coefficients for sausage or poultry
prices was significant at the 5 percent level, it appears
reasonable that mild substitutapbility does met exist between
pork and these item .2 In most instances thnis was indicated
in the regreséion results.

Thevuée of a teuperature variable provided a reasonably
satisfactory procedure for measuring the influence of chang-
ing dewmand between the warm and cool seasons of the year. It
vas surcrising to find the tenmperature coefrficient for pork
was less than the corresvonding coefficient in the beef equa-
tion. This relationsihip should be tested by analyzing data

over a longer til.ie perlod wiere several seasons can be ob-

served,

In a recent stuay R, C. Suith found soiie cvidence
that fryers and pork loins were coupetitive. See FPactors
s . ol N b £ - . - . e ———
Affecting Conswer Purchases of I'rying Cnickens, University
of DelaWware, Agpr. wxp.Sta. Tech. LHul.208, llewark, Delaware
1953, pP.7.
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De:iand for Selected Retall Cuts

Prelininary analysis ol panel data on retail porik cuts
indicates that tlie demand for pork chops and ham is elastic
with respect to price-gquantity relationships, wiille the de-
mand for bacon is slightly inelastic. Thaese generalizations
apply to tiie period July 1952 to June 1953 witnout fully ac-
counting for the effects of changing prices for beef or
possible seasonal suifts in de.and. Further refineents in
netnods of measure.ient will be required to obtain reliabvle
estiinates for the true structural price-quantity relationshaips.

Veekly averaze price, percent of faaiilies buying, quanti-
ties, and expenditures per family for several pork cuts were
plotted on seni-logaritiuuic paper to study tne interrelation-
ships a.ong these variables. Prices and expenditures for
porx chops were inversely related indicating an elastic de-
mand. A siuple correlation of 0,76 existed between the weekly
average prices or chops and quantities purciiased per fanily.,.
This was based on 42 weekly observations, with the major holi-
days being omitted. A two variable rejression with quanti-
ties purclased expressed as a function of weekly average
prices yielded a rc ression coefficlent of -.0059., The price
elastlcity was =1l.33 at thic .iean values of 74,3 cents per
pound for orice and ,33%2 pownds per fa.lily Tor gquantity.

'roa tie graphs, mentioned anove, there anpeared to be a
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significant inverse relationsilp between the prices of pork
cnops and tile percent of fauilies buying. During the second
guarter of 1953, wien prices rose ifroa 70 cents per pcuwia to
09 cents, tiie percent of fauilies buying declined froam aboub
27 percent to 18 percent. These'observations provide the
basis for a tentative conclusion ti:at tiie de.iand for pork

el

oy
}—J-

chons was elastic for the period stu
Graphical exaaination ol purcihase cata Ifor Iresii pori:
sausage indicated tinat rrices for this comriodlty did not in-
crease 1n proportion to prices for otiier fresh pori iteus
during the first half o 1953. llevertheless, expenditures
for sausaze and quantities purciiased varied consicerably and
inversely witi prices. Does ti:ls mean, then, that the de-
mand for pork sausage is hilguly, elastic? Probably not in

i)

this case, since tiiere is reason to believe that the de:mand

for fresh fat porxk cuts ceclines significantly froas winter
to swmier. The period of large suppnlies and low prices for
these 1itens occurs during the winter wihen deiiand is seasonal-

ly stronge. As swuier approacies, demnand declines seasonally,

walle at the saiie tine, total pork supplies decline and

priccs tend to risec. Under these conditlons Titting a line
of average relaticasilp to prices and guantities ovserved in

thie wwrict over tiue, is likely to yield a cemnand functlon

having ueh gater clasticity than the true de.iand function.

)



Trnis sa.e seneral rclaticnsiiip, descriced rfor pori sausa_e,
spears Lo we true Jor porl: roasts.

Tfa.ilies

L

"or vpotlh porii sausa e and roasts, tiie percent o
buying varies widely by seasons of tlie year. DJuring the win-
ter, about 17 to 20 pcrcent of tie faallies bougkt sausage in
any siven week. The percentage declined to around 12 cduring
tiie suiiier.,  Thie quantity of sausage puarciased 1s clesely re-
lated to the »ercent buring wita tiie average purchase belag
slisatly over one pound. ‘he percentaje of faillies buyin
porx roasts was around 10 percent durling; thwe winter, wiile
only 5 to 6 percent purchased durin; the suawer, These vari-

ations in percent of faanilies buying suy

O

est that sizable

shifts in dewmand nay have occurred. [urther rescarch will be
reduired to verify tills.

Zam and pbacon are tie two wmost ilmportant cured pork iteus
with eacir having socevwiat different deiiaad characteristics.
Sacon 1s pri.arily a breaxfast ite.i; as suclh, it is doubtful
that other umeats are readlly substituted for 1t in the average
nhousenold. Pork sausa_e and a1 are provably subsfitutable
for bacon to a linited cxtent. Under tiiese ccnditions it would
be expected tliat tliie cde.auid for bacon i it be lnelastic. The
Durciase cata Iro1 the ".3.C. Consuier Tancl sceiis to verify

- -

tals nnypotietlical relaticns™ip. Durin; the period July 1202-

-

June 1553, ecipencaltures for vacon were pesitively relatea to

[oR

Vieellly averaj;e prices. A simmle correlation of -.50 existe

between weekl; average guantity purchiased per fauily and



price. A linear rc_ressiovn of qguantity as a function of
weekly average prices ylelded a reg ressicn coefficient of
-,0061., 4t tlie .iean valuc ol orice (E£5.2 cents) and quan-
tity (.452 pounds) tiie price elasticity of deuand was =,75,
The price elasticlty for nram for the 1052-53 period
appearea to ve elastic. Due to wide wecitly fluctuations in
purchases it is difficult to deter.iine tiie true structural

relaticnsiilps fro.1 a simple function involving

(&

only price
and quantity in the current wecli. I'roa thie granns of the
cata, 1t appears that weelily exvendltures per fa.lly are
nezatively related to price. Thls suests that the price
elasticlty of demnand is greater than one. A linear re_res=
sion witih vieekly han purcihiases as a fuhction of price indi-
cated an elasticity of -L.36 at the :iean values ol tiese
variables., The niean priceiwas 70.5 cents and the inean
quantity was .43 pounds per failly per week for the July
1952-June 19563 period. Tie simple correlaticn between
weclkly average prices aad quantities of laa purchasec was
-.46,

It is interesting

., Lo note thiat the percent of Ifauilies
buying hal reualined relatively coastant throughout tlhie period
of rising prices in the first 1alf of 1053. This would sug-
sest that faailies were continuing to buy ham as frequently

as previously, bult tue size of purchase was decllining as

prices increased.
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In swuriary, it appears tiwat the cde.iand Tor sciie of the
fat poric cuts mmay siaift conslderavly Tron winter to swiier,
If this is true, .iarwel qata :ay provice esticates ol price
elasticity of deciiand that are blased upward because the
seasonal s.:ifts in deuiand tend to accentuvate tiie ncer:al re-
sponse to seasonal price clianges. This would also bias
soue of the de.iand elasticities for "all pork" discussed
earlier in tiis cuaapter. :rurther researca witih data over
a longer perlod will be required to deter.iine tiie "true™
structural relationsiiips between prices and gquantitles of

retall pori cuts,



CIIAPTER VIII

TiZ8 Do, AUD 70 SAUSAJZ, PUULLRY ALD PISI

Introduction

Althou;hy sausage i:cats, poultry, and Iislr can be clas-
sified as minor neat groups, they collectively account for
about 30 percent of the total quantity of meat purchased by
17.8.C, Consumer Panel meunbers (Table 15, page 120). Average
weekly purchases of sausage were 1l.12 pounds per faaily dur-
ing thwe period July 1251 to June 1983. Thils 1is sligntly
less than the 1l.24 pounds of poultry purcihased by panel rnecn-
bers and is more than twice as large as the average weekly
purchases of fish,

In the preceding chapters an attept was made to iieasure

the extent to which these "minor meats" are coupetitive with
beef and pork. liesults indicated that prices of sausagze,
- poultry, and fish had relatively little effect in shifting
the demand for beef and pork. This does not riean, hovever,
that the prices and purchases of beef and pori have no ap-
preciable effect on the demand for each of the ninor meat

groupse. In this chavter demand for sausage, poultry, and

fish will each be discussed individually.
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The De:mand for Sausage leats

As delined earlier, sausage 1includes weiners, frank-
furters, bologna, salanil and cold cuts of all descriptions,.
It also includes meat mixtures of various kinds, but these
wake up only about 20 percent of this iwcat grouping (Table
27).

There appeared to be little relationship between weekly
average prices and the quantity of sausage purcinased.(Figure
XX)e A simmple correlatiocn of -,089 existed between prices
and quantities for the period July 1951-December 1952. A
multiple regression analysis was made.

~

TABLE 27

SUILAXY 0f PURCIHASSE DATA  ®CR DIPParENT
SAUSAGZ [=ATS, I.S5.C.CCLSUIZR PANLL,
JULY 1952 =~ JU.ls 1953.

o
«

\.eekly Averages

Product Averaze Quantity Expendi- Percent
Price per ture per 3uying
Famnily Family
cents per pounds cents
pound
V'einers and franks 59 «31 18 29
Bologzna and salaanl 59 26 16 27
Cold cuts 75 .2% 17 26
Other™™ o2
Total 59 1,09 6l

*  Holiday wecks omitted.

* Other includes Pre:x, Spail. Tregb, chop suey weat, chili
con carne, liash, soup and liincesieat.

S
.

av,
ray
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Sausage purciases were expressed as a linear function of
sausage prices, current famnily incoie and the prices of
other neat groups. This ylelded an R of ,60., Tne étandard
error of estimate was ,073 wvith a mean of 1,05 pounds per

family per week. The prediction equation was as follows:

+ 0117X, = ,0036X, = +0097X

= D¢ - 7

1

+000 « 002
* lX5 * 4X6

Here again the price of sausage, XS’ had a non-significant
influence on weekly averase purchases of sausage meats. The
riost iumpa tant variavle affecting sausajge purchases was the
price of pork. Thne rezgression coeflficient indicates that a
change of 5 cents per pound in the price of pork was as-
socilated with a change ia the sane direction of ,058 pounds

n tie average weekly purchases of sausaze meats. This re-

|l

lationship with dorx prices rwust ve viewed with caution,

- however, since seasonal shifts in demand, rather than chang-
ing prices of pork, may be responsible for the statistical
results obtained. The demand for pork is stronzest during
the fall and early winter and weakest during the suimer.

The seasonal pattern of dewand for sausaze :neats 1s about
the opposite of the pork demand pattern with both being a
function of temwerature and other seasonal factors. This
co.znon relationsiiip is probably the principal reason why

purci:ases of sausa_e meats show a siznificant re ression
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relationship with pork prices. This is not to say that there
is no co.petition between pork and sausage neats. It seeus
reasonable that ready-to-eat naia wvould be quite coipetitive
with cold cuts.

The price of poultry showed a significant resression
relationsnip with sausage purchases; however, the negative
sign would indicate a counplementary relationshivp. This seems
illogical since it inplies that a decline in the vnrice of
poultry 1s accouwanied by an Iincrease in sausage purchases,
otiier things remaining the saie.

~

Thiis rclationship may be partially attrituted to scason-

5

fts in demand. For the period studied, the seasonal in-

e

al sh
crease in cold mmeat purchases during late snring and carly

sumer closely varalleled a downward trend in poultry prices.

The decline 1n poultry prices was larjgely cdue to inecreasing
supplies of poultry neats. Therefore, it seens 1llogical to

accept the regression coefficient Letwecn peulbry prices and
sausajge purciases unless 1t 1s supported by data over a long-
er perlod of tlue.

The residuals fro. the prediction equation described
above 1indicate that there 1is a scasonal shift.in aeizand for
sausage neats witih demand belny strongest auring the suw.oier
aonths (Figure (I). Tals would be expected since cold neats
are popular for picnics and are easily prepared for the table
1ot suzler weathiecr, A correlaticon of .24 existed be-

during

o
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tween tlie resldurals and auperature during the wari season

of thic yecar. A recgression analysis for tihils saze period of

. . .
S 4

tine 1ndlicated that a 10 degree increcase in tie weckly aver-
ase ol iean cally te.peraturces would be accopanled by an
Licrease ol (CZ1 Hoiids 11 Sausg e purc:iases.

In conclusion, thils analysis Indicated tliat consuaer

ourcl.ases ol sausa e 1teiws do not resnoand sinilicanitly to

= - ()

. -

cuanges in the saucage prices, The Interrelationship of
sausage purchases to prices of pork ana poultry are not clear
based ol thwe above re resslon results.

A re ression aaalysis, using data for a later period,

narchases

also yielded "ncgative" results. “eckly sausage I
wvere expressced as a functlon orf sausage prices, tenperature
and tlie rrices ol ovlier ncat groupse. Tlie predliction equation
was as follovis, based on wveclily observations for the July

1¢52-June 1053 period:

(3.2) Iz = e 4148 = .OOSKl + .0000X, + 00435 =~ .0019X4

)

+

.OObQAS + .OOl4A7

X, was tiie te.peraturc variadle. Thie multiple regression co-
efficient was .24. Hone of the beta coellicients approached
significance, even at the 5 percent level, The siuple cor-

relation tetween teuperature and sausage purcaiascs was only

el5s



A tentatife conclusi.n was that purchases ol "sausa_e,
as aggresated for tais study, have practically no relation-
ship to the varicbles ﬁsed in the regression analysis. rur-
ther analysces should glve greater attention to a study of

s..aller sub-_ roups ol sausa_ e 1te.is,.

e De..aad for Poultry cats

s ol panel data o ».rci:ases ol poalitry ..cals

e

e analys
wvas li.aited to tiie overall meat _roup with little or no at-
tempt to study tie deirand characteristics ol particular zinds
of poultry. In any given week, apyroximately one-third of
thie pancl faullies bHuy soue kind of poultry meat. Poultry
expenditures made up avout 12 percent of the total meat bill
over a two-yecar period. Table 23 shows that chicken neat
made up about 72 percent of total poultry purchases for the
period July 1952-June 1953, ouitting nolidays. TI'ryers are
by far the most iuportant chicken product with stewling
chilcxens and roasters following in order ol importance. Tur-
lzey purchases are quite s.iall .iostly because Thanksgiving and
Christmas weelis are omitted from the tabulation. Actually
about 73 percent of tiie 1002 turkey purciiases were rnade in
these two hollday veeis,

Inspection of a scatter diagrai of weeltly average prices

and family purchases for all poultry meats (Figure XXII)



TASLE 28

NREULATIVS IPORTANCE Cr

POULTRY

DIFFILUT IIDS O

TATrs oy AYTTOT

TZATS, 1.8.C. CCIUSTIZR PAIZL,

JULY 1952-JUuis 1953

- a
Veekly Averages

Product Quantity Lxpendi- Percent
Price per ture per EBuying
Family Fanmily
cents .
per pounds cents
pound
Chicken
Brollers or
fryers o7 «40 23 12.0
Stewing o1 25 12 6o
Roastgrs 50 12 6 2.4
Cther o7 .04 2 360
Turkey : 79 06 4 1.3
other’ .25
Totals 52 1.12 58

Holiday weexs omltted.

Qop

Includes cilclen parts, canned cizickien and calcxen pie.
Includes duck, and mixtures, chiefly chicken.
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s 2

showed wilde variability in quantitics purchased Ifor any given
retail price. Part of this variation iIs due to the changes
in the composition of the overall commodity from week to week,
For exanple, in sone weelkts fryers make up an unusually high
proporticn of total purchases., This 1is liliely to occur when
fryers are fecaturcd as specials by soule of the large chains,
Variations in average relationships between prices and quan-
tities may also be caused by laciz of refine.ient in process-
ing the data. In this study, no attenpt was made to convert
each poultry purchase to some standard basis such as "ready-
to=cook" weight.l

The large shifts in demnand for poultry associated with
the Thanksgiving and Christmas holidays were discussed in
Chapter V. The eflects of these holidays have not been con-
pletely reiioved fron the data by onmitting the'weeks during
vhich the holidays occurred. Close exa.ination of the data
indicates that the demand for poultry meats tends to ve de-
pressed during the weeks before and after Tnhanksgziving.

For the period July 1951-December 1¢52, there was a
correlation of =.,40 between the weelkly averaje quantities
of poultry purcnased per fanily and the city-wlide average
price. A seven varlable rultiple regsression with the quan-
tity of poultry purchased as the devendent variable yielded
an R of .,58. The standard error of estimate was ,143 pounds

per family with a mean of 1.022, Tae prediction equation

lIn tnhe food purchase diary poultry purcihiases are classified
as alive, dressed, ready-to-cook, boned or selected parts. See
page 10 of the diary in Appendix.
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was as follows:

. = 31283 = ,001¢&; o 0176X «013X = ,0233X
(4.1) Y4 Kl + o * 3 4

- «0023Xg + »0041Xg
The price of poultry aad the price of porik were both signi-
ficant explanatory variables witih the price of poultry being
the most important according to a comparison of thie beta co-
efficients (Table 29). Tne regression coefficients indicate
that a clangze of 5 cents a pound in the price of poultry
meat 1s assoclated with an opposite change in quantity pur-
chased of .144 pounds. Tihe price elasticity measured at the
mnean was =l.43.

The cross elasticity of demand with respect to pork
prices was 1,02, This was about the same as the cross elas-
ticity of 1,08 with sausage meats. The corresponding beta
coefficients were tested for significance, with the result
being that the pork coefficient was significant at the one
percent level (t = 2,98) and the sausaze toefficlent was
siznificant at 10 percent level (t = 1l.63)., These cross
elasticities nay be blased upward by tihe interrelations in
seasonal shifts in demand for these three couniodities. This
same proble:n was raisced in the preceding section dealing with

de:nand for sausage ueats,



The residuals were coiputed for the regression equation
described above (Figure XXIIJ). Ilo definite seasonal pattern
was apparent in these residuals. Tnere were substantlal ce-
viations in the actual poultry purchases compared with the
predicted quantities. Further research would be required to
develop a more precise prediction equation. Attention prob-
ably should be centered more on different poultry iteiis such

as fryers, roasters and stewing chickens,

The Demand for I"ish

Fish ex»nendlitures made up only 5.4 percent of the total
rieat purchases of panel faullies during the two year perilod
besinning in July 1951, ilevertiieless, an average of 39 per-
cent of the faailies were buying sonie kind of fish each vieeke
Thae group of products labeled as "fish" includes all fresh
and processed fish and seafood. See tiie purchase diary in’
Appendix.)

It was pointed out in the preceding sections of this
manuscript that the price of fish has little influence on
the purchases of other meat sroups. Iurtier analysis indi-
cated that fish purciiases are ﬁot creatly affected by chang-
ing prices of these other kinds of neats. Tiiecre was a sig-
nificant relationship between the price of fish and the quan-

tity purchiased each week (Figure 3X{IV)e. A correlation of

(=)
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-.57 existed vetween weellly average purchases and prices of
fish for the period July 18952-Dece.lder 1952, A wwultiple re-
gression for thils sause period, wivih tiie quantity ol lish as

nd a stanaard

o)

5O

o

the dependent varlable, produced an it of ,
error ol estliate ol ,079., The nlean quantlty was .424 pounds.

Tiie prediction equaticn wvas a follows

- 40129X (g * .OOlQXG

Ti:e beta coelficient for tiic price of fish, X5, proved to be

hijnly significant at thie 5 percent level (Table 29). Since
tiie sign of the poric cocfricient was negative, there is

reason to doubt thiat this is a true structural estiaate.

Tize residuals for the above equation siow that purcihiases
were yreater ti:an predicted during the Lenten period of 1952
and during tle fall months of both 1051 and 1952 (Figure XXV).
Purchases were less than the predlictved amount during the swa-
mer nmontiwse. This patitcrn supports the belief that the demand
for fish increases curing tlic Lenten period. The increase in
de:aand during .the fall months is probably nart ol an overall
seasonal increase in de:and for ecats. Tiie decline in fisn
pHurchasces during the swauler is nrobably related partially to
tiie increased use of fresihh fish caught in local lakes and

strea.s and the general decline in demand for all licatse.
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Studies oir tlic a_cregate cenand for all :eats have been
:ade by Loriing, fox, Suerherd, and otlicrs. These studilcs

. ev . . s . 1
were describeda earlier in thils manuscripte. Jased on annual

data for tlhie 1022-41 period, price elasticities ol cdeand of
approxinately -.7 were reporteda. In tuese studies all :ieat

was delfined to include tiie red .ieats--veef, pork, veal, and
laices Poultry ana fish were excluded.

In this study all :eat :as been cefined to include beef,
pori, sausa_e ..eats, poultry, and flsh purchased for none
conswiption. Veal and laxd were not included because of the

N

sn1all asviounts purcnased vy panel families, Thie clity-wice
avera e price of all .eat was couputed as a weijrted average.
The swis of tihe expenditures for tiie various ieat groups vere
diviced by the swis of the quantities of dilferent ieats pur-
chased, As the composition of thie meat supply shifted toward
rmore and lower priced beef in 1952 and 1953, tine average
price of all iieats declined more ranidly tihan if a price in-

dex with base period weights were used in couputing the aver-

a:e pricee.

1 Sec Cluapter III.
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A scatter cdiagran of wvecllly averase »rices and pound

(&)

purchiased per fa.illy suowed rather wide variations (fiur
XXVI)e In spite of opposing trends in beef and pork prices,
the average price for all meats declined from 65 cents per
pound to 57 cents during the two year period, July 1951 to
June 1953, The decline in prices anpears to have been ac-
companied by 1licreasin; quantities of eat purcnased, but
the relationship is far frol perfect. The correlation be-
tween weekly average prices and quantities for the two year

period was =.52. A regressicn of guantity on price pro-

duced this predictlon equation:

(6.1) YG = 13,5787 =~ .OOGOXl

.o . . ) . 3 2 ~ . . .
vaere Y 1s quantity and X, i1s price.” The price elasticlty

1
at the umean values of price and quantity was -.73. The
standard error of estiliiiate was .33 on a nean of 7.59 pounds
per fauily per weeld,

When a tnirteen week moving average of weckly fanily in-
co.ue was acced as a third variable the :multipnle recgression
coefficient becaiie .59, The prediction equation was as
follows:

(Ge2) YG - 22,40502 - .lBOOXl - .0448X2

The coefficients for price and inco.ie viere vothh unreasonable,

2 ajor holiday wecks omitted.
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Tire price coefflicient zave an elasticity of =-1.46 at the
.mean values of price and quantity. The negative sign on
the incouie coefficient was unrcasonable since it indicated
that a one percent increase in incore was accompanied by a
decrease of .5 percent in the quantity of meat purchased.
The apparent difficulty in this regression was that an
intercorrelation of -.86 existed between the price of all
:ieats and thie incone variable.s It can also be observed
that income and the price of meat both moved in opposite
directions. Ven observations can be added over a period
curing w.ilcir these variables riove in the same cdirection the
results may provide reliable estinates of tihe true structural
relations.

The empirical results from the analysis of purchase data
for pori, beel, and sausage meats confirmed some widely held
beliefs with regard to seasonal shifts in de:and for these
items. The demand for all meats should reflect the surmation
of seasonal shifts in demand for the inaividual meat groups.
An inspection of the weekly avera; e purchases ol all meats
plotted over a period of two years showed rather pronounced
seasonal variatidn. (See Figures VIII and IX, pages 23 and
94 .) After taliing into account tlie relationship between
price and quantity as found in equation (6.1), the residuals

show substantial variation (¥ igures XHVII and XXVIII). A

3 ox and Cooney, on.cit., pPp.l-2,

=
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Figure XXVII. Residuals from equation (6,1) for all meats,
last half of 1951 and last half of 1952;
comparisons with summer temperatures,
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Figure XXVIII. Residuals from equation (6.1) for all meats,
first half of 1952 and first half of 1953;

comparisons with summer temperatures,
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. .

significant increase in de.iand appeared to nhave taken place
around the first nart ol Sentenber during botlhh 1052 and 1953.
Demand remained strong throughout the fall and early winter
vith sone dovnward adjustment occurring during tiie Lenten
period, but this was relatively s:all (Figure XXVIII). The
major downward shift in demand appears to begin after Laster.
The decline in demand dquring the Tirst two or three weeks
following Zaster is tiiought to be a result of the large pur-
chases of haﬁ for the nholiday. JAround the first of llay de-
mand begins to reflect the cl:anges in eating nabits associ-
ated witiy tie swrler season. The nature of these chianges nhas
already been described in previous sectlons,

It can be observed in Pigures XXVII and XXVIII that
temperature is related to the shifts in demand between swiuner

and the fall-winter seasons. Using data for the swuer scason?

a correlation of =.43 was found to exist betwecn temperatures
and the residvals as shown in Figures XXVII and XXVIII. Taking
the residuals as a function of temnerature a prediction equa-
tion was couputed:

Residuals = 1,1271 - ,0351 temperature.

Tae regression coefficient indicated that a 5 degree increase

4 Includes 51 weclis: 27-42 of 1051, 12-42 of 1952 and
17-26 of 1963.

5 Tlie weekly averaze ol ean daily temperatures in
Lansing with all weekly averagzes of 60 de_rees or less
given a value of zero and all te:peratures above 60 de-
srees coded as T=60.
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in temperature 1s associated with a .175 decrease in the re-
siduals, wiiich is expressed as pounds of meat per fanily per
vieek,

Using tihe data for the entire two year period, July 19051-
June 1053, a correlation between tie residuals and temperature
was found to be =.39. The prediction equation was:

Nesiduals = 1.,0034 - 0319 Tenperature

The regression coefrlicient was hignly significant with a ¢
ratio of 4,13, It is also worth noting that the coefficients
for botn equations, relating resiauals to teiperature, were
approxiiately the saue.

Following the above analysis, temperature was added as
a third variable to the regression equation (6.1)e Using
weexly observations for the period July 1851-June 1953, the

following re ression equation was co.uputed:6

(6.3) YG - 13.4727 - ,0022 X5 «0646 XT

Tuae multiple correlation coelfficient, R, was .67 as co:.pared
with the simple correlation of -.52 between price and quantity,

X2 and Y Thie t ratios for the beta coelfficients were Lotnh

6.
highly significant (Table 30).

6 .. 3 . . .
ifoliday weelis were ouliltted, leaving a total of 07
weekly observations.
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(6e3), ALL .I347T, CJULY 1051~ Jlne lQuu.

Lxplanatory Variable

Statistical
..easure DPrice of Tempera-
411 ..eat ture
b - - 032 - 03405
beta -,5047 -.00300
7 J565 .0383
t 5655 7e72

e standard error of esti:afce was 337 pouads. Thie iean
quaatity was 7,50 pouwids per Ig1il;.

PR

Cased oa tie results of cqa tiin (5.3), tle price

6]

elasticity at tl:ie .:ean rrice and guantity was =.7. A S
degrec rise in the wel lly average ol iean caily teiipcra-

tures was assoclabted witihh a cecline of .32 pounds in the

- tihiec average panel fauily

D%

quantity of all tieats purchascd b
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SULARY ANTD CCIICLUSICINS

Thls stly was dirccted tevarc thie ncasure ent ol de-
L olorent nings and cats o eatvs.e Thie srlacipal
objective vas Lo wasurc co.s.twr response to price cllanges.

Tals vas the Tirst soudy ol Cu.aand Jur .eabs based o1 coi-

B

tloacvs fo0d purelioss IT'CCOras HeDG
e sovrece of data for thils scuudy wvas the LW.l.0.Consuvaer
Panel, ‘eclilyr otscrvatlons on Hrices, guaantlitics, tobtal eci-

I T A oS PR DOREE
peadlitires aad perceat buyins

meat, were avallavsle Zor tlic vwo-

N SN (RN yon Y USRI I N SO .. s s 1 PN
1055, Guantitics and cinendlitures were swiwarized o the

basis of fa.ily; averages for thic cn

(]

. .- - - PRI R - R [ .. [ AR . S
ents for locizer purciases, ifts, and sa .c. 1Nie vurious

prices were co.puted by dividing total erjenci-

e

tares by total gquantities ~urciased by tlie catire panel,.
Single equation aeuand wodels vere developed for each
of tiec .wajor ucat groups. In ecach case tuae vieckly average

B Al

guantity purcla

Q.

ed »ner faually ol a particular .neat Sroup,

&2

was expressed as a function of tiie prices ol thie diffcrent

P



kinds of meat. or exaugle:
wlaatilty ol beel = L (price of bvecl, :srice
price of sausage, price ol poultry, price

In soe equatlions a neasure of current faally Incoue and
teperature were also included as "deuand shifters." Cb-
servations for Thangs;iving, Jacter, and Caristaas weeks
were o.iibied Iro. tlie antalysis pecause ol the extre.c
sizifts in demnand oécurring at tiese tili.es.

The equations were [1ltted using traditional least squares
re;ression., Thie matheaatical foria of tlhie equations was as
follows:

Y = a+d Xl + CX2
wiicre Y was quantity and tne X's were tie prices. hen uslng
tials type of function, it is liplied that the relationsiiips
asiong tiae variavles are constant in arithnetic teriis. There-
fore, tiie price elasticities and cross elasticities of deniand
vary at differcnt points on tue dernwand function.

Due to tliie tiie scquence at wnlech the data becaie avail-
avle, two scts of analyses were made,: The first set was based
on weckly purchase cabta for tiie July 1051l-Dece.iber 1052 period.
Tlie second set of equations uscd only tiie data for the July
1552-June 1953 period in order to avcilid possitle disturbances

resulting fro.: beel price controls. Tie greatest changes in

beel and pork prices also occurred curlng tiiis later period,



The results of tiie rejression analyses ladicate that the
response to pnrice changes vere ni_nly sisnificant statistlical-

ly, and of approxiuately tie salie :iaznitude for both beef and

pork., For the period, July 1002-June 1853, a clange ol S

ct

ated viith a

|

cents per pound in the price of beel was assoc

1.

ciange in the opposite direction of L2222 pounds purchased

per failly per wecke rOr pork,'a cﬁan;e of 5 cents 1n average
price was associated with an—é&posite chrhanze of o221 pounds

in the quantity purchascd. ALt the néan values the orice elas-
ticities were =-.94 and -1l.25 fpf beef aanpork, respectively.

Vi
ne price elasticity for selected points on tle de.iand func-

=3

ticn for beef wvere as follows:

Price per Pound Price Zlasticity
72 cents -1.21
63,9 cents (mean) - .94
56 cents - 74

In a similar manner price elasticities of derand for pork

were estimated for different price levels:

Price per Pound Price Elasticity
67 cents ~1.55
6l.2 cents (wmean) -1.25
55 cents - #99

In percentage terms, the demand for pork appeared to be :ore
elastic tihan the cenand for beefl., Ilowever, when allowance
is made for cyclical adjustiients in prices and sup»nlies, the

price elasticities of deiand for bota beef and pork would be



estinated at about unity. Tiie above elacticity estinates

are based equations (1l.5) and (2.4) wiich were discussed

o
d

1=
5

in detail the preceding chapters,

Tie resulté of tiae regression analyses indicated tliat
the price elasticity of demand for sausage meats probably did
not differ significantly fro. zero., The price elasticity of
ce.iand for poultry was estiiated at =1.43 at the riean level
ol price., Tiae price elasticlty for fish was estimated at -1.87
at tne mean. Althouzh statistically significant, the elasti-
cities for poultry and fish are subject to guestion., In both
cascs the non-noniogeneity of tiie meat Jroups and thelr clhang-
ing composition over tiliae may nave biased the estimates,

The price elasticity of demzand for all :eat was estinated
at -.7 for the pcriod July 1351-June 1253, Tiiis appeared to
be reasonable as compared to the estimates of price elasticity
for the different meat jsroupse.

The regression results indicated tiiat beel and pori were
mildly substitutable. Iowever, the effect of beef prices on
porlk purchases appeared to be greater tnan the effect of pork
prices on beef purciases. A change of 5 cents per pound in
the price of pork was associated witi a change of 076 pounds,
in thé sa.ie direction, in the quantity of beef purciased per
fanlly per vieek, A chanje of 5 cents per pound in tle price

oi beef was assoclated withh a change of ,120 pounds in the
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sa:ie direction in pork purcaases., '[Me cross clasticity of
celand for beef with respect to the nrice of pork was .51

at tlhe ieans. Tile cross elasticity ol demand {or porix with
respect to the nrice ol beel vias .71, Iowever, tae reliability
of tliese cross elasticitles mnight be questioned. ‘'ne re;j res-
sion coeflficients for the price of pnork were relatively un-
stable in the beef equations and none was sijnificant above

tne 10 percent level., 7The prices of sausage, poultry, and

fish ¢id not appear to niave a significant influence on the
opurchases of eitier pork or beef,

The results of tiiis study supported the widely held be=
lief that there are seasonal shifts in demand for meats. It
ﬁas found that a seasonal increase iIn demand occurrea around
Septemper 1, Demand declined slizhtly during Leat and then
dropped off si _nificantly dquring late [ay and early June. A
tenperature variable was used as a denand shifter in sone of
the regression equations. It was found that during the warm
season a 10 degree increase in the weekly average ol mean
daily temperatures would cecrease ueat purchases per faally

by the following aunounts

Bl esesosaece o235 pounts ... 8 percent
POrKeseesceess 166 pounds ....7; percent
All 1M1cateecee o040 pounds ....85 percent

170 reasonavle estimates of incoue elascicity were ob=-

tained from tiils series ol regression analyses. Part of the



difficulty was due to tlie hih intercorrelaticn of beef
guantity and beef prices withh current income.
A preliminary analysis of de.zand for selected retail

neat cuts indicated that the nrice elasticities were ap-

-

proximately as indicated below for tlie July 10562-June 1253

-

period:

\.I‘O”Ild bes? KR .ip.@lastic

J8CON eeesessees S1inntly inelastic
Seel roasts .... sli;iitly elastic
Porit cl1OPS see.se S1li _htly elastic
&1 eeecccccccce Sliplltl:; clastic
Beel steal eesee i iily clastic

The various measure.ients of deiland elasticities for

iceats derived fro.a this study are offered as tentative esti-
mates. It will be vossipnle to ootain iaore relianle esti.iates
as tihe ..5.C. Conswier Fanel operates over a lon_er neriod of
tizie. .ore relfined .icasure.ient procedwres siiould be atteapted.
It appears that the inter-relationships of prices and quanti-

ties for dillerent eat groups mijat lend thenselves to sone

tyre of siimltanecous equation solution. Murtlier:ore, 1t is

o A

bDellieved tlhiat analysis of cde1and for retaill cuts ol :meat

[N
()
[49]

should be expanded. Thils niit well include uctir tire scr

-

and cross-sectional procedures or analyjsis.
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APPENDIX



MICHIGAN STATE COLLEGE
WEEKLY CONSUMER FOOD PURCHASE DIARY
This diary is for recording all food purchases for the week of

SUNAay:.. . cisicioaseiiniisdasse through Saturday..........cueaeeunn.e.

1. May we emphasize that each of your diaries is important to us, whether your food
purchases are many or few. Your diaries will be of most value if made out accurutely
and returned promptly — every week.

2‘ We suggest that you enter food items in the diary each day as you make the purchase.

3. If a food item that you use is home-grown or a gift, show this by writing "home-
grown'" or "gift" in the price column. .

4. If you don't know under which heading to enter a food item, you can list it in one of
the blank spaces on page 15

5. At the end of the week check through the diary to make sure you haven't forgotten
any purchase or made any incomplete entries.

6. As you are checking the diary also V the squares (] None) if appropriate.

7. If you want any information, call us at the colleg; ber 8-1511, ion 7364.
INDEX

PAGE
BAKED GOODS........ 12 SUGAR, SWEETS
BEVERAGES ... sl 4 VEGETABLES ..
BABY FOODS sl VITAMINS
CANDY ...... .13 MINERALS
COOKING AIDS .14 VITAL DATA .
DAIRY PRODUCTS ...2 &3 Questions .......... 15
EGGS [oivcs siaraiane s 2'a/ajdlo 10

WHAT YOU CAN EARN BY KEEPING THE DIARY

If you return the diary for 52 weeks or more without missing a week, you earn

40 points for each diary returned in the sequence.

or

If you return tha dlury for 12'to 51 weeks without missing a week, you earn

35 points for each diary returned in the sequence.

or

If you return the dairy for 5 to 11 weeks without missing a week, you earn

25 points for each diary returned in the sequence.

or

If you return the diary less than five weeks in a row, you earn

10 points for each diary.

PLUS

1. A bonus of 5 points for each diary returned on time (postmarked before Tuesday
noon of the following week).

2. A bonus of 70 points if you return every diary on time for a year. .

3. A bonus of 10 points for each diary returned during July and August.

4. A bonus of 5 points for each diary returned after returning 52 diaries.

You can earn 2500 points the first year and 2760 points for each additional year.




(2)

DAIRY PRODUCTS

MILK NONE []
L] 2
Number Price Total Wh
FR ESH 1100 of Quarts wguon Am'o. :cld Pur:h:::d' Brand
Homogenized—Vit. D. 1110
H
Homogenized—Plain 1120 :
[
g
Regular Pastevrized 1130 v
Jersey or Guernsey 1140
Buttermilk 1150
Chocolate 1160
Skim ) 1170
Sour Milk, Yoghurt, etc. 1180
Egg nog, etc. 1181
Other Milk 1190
Numb Si f C Pri Total
CANNED 1200 ofugu:: Indzi:a‘:o ch:. por'(‘::n Am: Paid Brand
Evaporated—Unsweetened 1210
Condensed—Sweetened 1220
Numb: Price Total
DRIED 1300 | of Pounds por Pound Amt. Pald Brand
Powdered—Skim Milk 1310
Powdered—Whole Milk 1320
Powdered—Baby Formulas 1330
Ice Cream Mix 1340
Malted Milk Powder 1321
Numbe Pri Total Wh
CREAM NONE D 1400 of ‘/ﬁmPlnrn per ':‘;.Nm Am: :cld Puuh:::d‘ Brand
Coffee Cream 1410
H
Whipping Cream—bottle 1421 '5
[
:
Whipping Cream—can 1422 w
Sour Cream 1430

*For Fresh Milk and Cream—Please indicate from whom it was bought in the fourth column as follows:
1. If delivered by milkman
2. If bought from grocery store
3. If bought from cash and carry specialized dairy store
4. If bought from other source




N

3
DAIRY PRODUCTS (cont.) 3)
51 52.52
Numb Pri Total Wh
lCE CREAM NONE D 1500 ofuPin'Bsr per”;?m Am: ;nid Purch.::ed Brand
Hand Packed 1510
Pre-Packaged 1520
Other 1530
. Check one: 3
» Number of Pri Total Pre-
CHEESE NONE [] I.::, :)z:. per P::nd Amo:n: Paid | Bulk | Jar Pk;d.
Natural American Cheese 1610
Processed American Cheese 1710
Cheese Spread 1720
Other Cured Cheese 1620
Cream Cheese 1810
Cottage Cheese 1820
Number Pri Total
FATS NONE D 2100 of :ouneds per P'::nd Am'o. Roid
Butter 2110
Oleomargarine 2120
Lard 2130
Vegetable Shortening 2140
Other Fats (name kind) 2150
Numb f Pri Total
OILS NONE D 2200 Pint;:"oro:)ezs. perr L‘l‘:\it Amt. Paid
Cooking Oils 2210
Mayonnaise 2220
Salad Dressing 2221
Salad Qils, French Dressing, etc. 2230
Other Oils 2240
Tartar Sauce 2241
Sandwich Spreads 2242
Whips and Toppings

2250

The extra spaces are for additional purchases of listed items and for items not listed. If there aren’t enough extra

spaces on the classified pages, turn to the last page.




S IS
4]
“ FRUITS
"
w9
Numb Si: P H H g 3
. rice. Total b
BERRIES NONE [J 3100 of Units | of Unit per Unit Amipaa | E[E |8 | &
Blueberries 3110
Cranberries 3120
Currants 3121
Dewberries 3130
Raspberries 3140
Strawberries 3150
Other Berries (name kind) 3160
CITRUS NONE [J 3200
Grapefruit 3210
Grapefruit Juice 3219
Lemons 3220
Lemon Juice 3229
Limes 3230
Oranges 3240
Orange Juice 3249
Tangerines 3250
-
Other Citrus (name kind) 3260
Other Citrus Juice (name kind) 329
Mixed Citrus Fruit - 3290
Mixed Citrus Juices 3299
OTHER FRUITS  NONE[J 3335
Apples 3310
Applesauce and Applebutter 3311
Apple Cider 3318
Apple Juice 3319
Apricots g 3320
Apricot Juice 3329
Please don't forget to enter home grown, home canned, and gift items.
- EN -




FRUITS (cont.) 5) |

1 2 ] . 1]
5|3 E 3 g;‘
OTHER FRUITS Cont. of Unin | ot Unit | por tmis | Amrepeia | & | £ | & | & |53
Avocados 3330
Bananas 3340
Cherries—Sour 3351
Cherries—Sweet and Maraschino 13352
Dates 3360
Figs 3370
Fig Juice 3379
Grapes 3380
Grape Juice 3389
MELONS 3410
Cantalope 3411
Watermelon 3412
Other Melon (name kind) 3410
Nectarines 3420
Olives 3435
Persimmons 3430
Peaches 3440
Pears 3450
Pineapple 3460
Pineapple Juice 3469
Plums 3470
Prunes 3480
Prune Juice 3489
Raisins 3510
Rhubarb 3520
All Other Fruit (name kind) 3530
All Other Fruit Juice (kind) 35.9
Mixed Fruits (except citrus) 3590
Fruit Cocktail 3590

" In reporting Fruits and Vegetables please indicate, where possible, the actual quantity purchased in weight or
liquid measure.




S VEGETABLES
.
B n
GREEN LEAFY g%
A HHE
VEGETABLES NONE [J 41-43 :0"3:1:: of'J:n p:r”l;:ii An‘:;’,h;luid ElE|s|a|a&
Brussel Sprouts 4110
Cabbage 4120
Saverkraut, Cabbage Salad, efc. 4121
Celery 4130
Celery Cabbage 4140 =
Endive, Chicory, Escarole 4160
Lettuce—Head 4210 =
Lettuce—Leaf 4220
Mustard 4240
Parsley, Swiss Chard, Water Cress 4250
Spinach 4260 B
Mixed Leafy Vegetables 4290
Other Leafy Vegetables 4300
e
GREEN AND YELLOW wombse | sie | wiee | v |15 5| 2] 5] |
VEGETABLES NONE []  44-45 | of Units | of Unit | perUnit | Amt.Paid | = [ & [ S [ & | & |
Artichokes 4410 !
Asparagus 4420
Beans—Lima 4430
Beans—Snap 4440 |
Beans—Sprout 4450
Broccoli 4460
Carrofs 4470
Corn—Sweet 4480
Peas 4530
Peppers 4540
Pumpkin 4550
Squash 4560
Sweet Potatoes and Yams 4570
Mixed Green and Yellow
Vegetables 4590
Other

Be sure to flill in the “size of unit column,” and at least two of the other three columns, as well as check the method

of preservation.

E i



VEGETABLES (cont.)

(7)

s 8|8z
cééE?XEEES NONE [[] 47-49 :ful':‘nbl:: ofs il::n p:rritj‘;n Ar::';clzid £ ‘g’ 5|4

Beans—Navy, Baked, White 4701 |
Beans—Kidney 4703 -
Beets 4710 |
Cauliflower 4720 |
Cucumbers 4731
Pickles and Relish 4732 L
Egg Plant 4740
Garlic 4750
Mushrooms 4780
Onions—Mature 4811 |
Onions—Green 4812
Oyster Plant (Salsify) 4820
Parsnips 4830
POTATOES 4840

Michigan Potatoes 4841

Maine Potatoes 4842

Idaho Potatoes 4843

California Potatoes A844

Other state grown Potatoes 4845

Potatoes (Don't know state) 4846 o

Potato Chips and Sticks 4847

Potato Salad 4848
Radishes 4850
Tomatoes 4871
Tomato Catsup and Sauces 4872
Tomato Juice 4873
Turnips and Rutabagas 4880
Other Vagetables (name kind) 4900
Mixed Vegetables 4990
Chop Suey, Chow Mein, etc. 4990
Mixed Vegetable Juice 4999
Vegetable Soup 4991
Vegetable and Meat Soup 4992

Please don't forget to enter home grown, home canned, and gift items.




fol MEAT

TR L
Check If:
Number of Price. Total
Lbs,, Ozs. P d Amt. Paid B d |Fr Pre-
BEEF NONE] 5ido 5., Oz por Poun mt. Pal e
Canned Beef 5110
Corned or Chipped Beef 5120
Ground Beef, Hamburger 5130 \
Liver 5141
Heart, Tongue, other Organ Parts 5142
Roast 5160
Steak 5170
Stewing, Boiling, Soup 5180
All Other Beef (name kind) 5190
.
Check Ifs
Number of Price Total
Lbs., Oxs. P d Amt, Pald B d | Fro: P
PORK NONE[] 5300 ., Oxs per Poun mt. Pa S i
Bacon 5311 |
Canadian Bacon 5312 1
Canned Pork 5320
Chops 5330
Steaks 5335
Ham 5341
Picnic Ham—Shoulder—Butts 5342 ;
Liver 5351
Heart, Tongue, other Organ par's 5352 i
Roast 5370
Sausage 5381 ’
Spareribs 5382
Other Pork - — — - 5390
Side or Salt Pork-- = ~- - -~~~ 539} ~- - — = i
g e - B mE— = 3 e IR




§ ——

MEAT (cont.) @)

n P n
Check if:
Numbet of Price Total
LAMB-MUTTON NONE D 5200 Lbs., Ozs. per Pound Amt. Paid Boned |Frozen PPkrgo;
Canned 5210
Chops-Steaks 5220
Ground or Grinding 5230
Heart, Liver, Other Organ Parts 5240
Roast (Leg, etc.) 5260
Stewing, Soup, etc. 5270
Other Lamb-Mutton (kind) 5280
VEAL NONE []J 5400 'f.‘,'l".,"é',f.' por’ :::nd Au::':leld Boned |Froxen P:rg.;.
Canned Veal 5410
Cutlets, Chops 5420
Ground Veal 5430
Liver 5441
Heart, Tongue, Other Organ Parts 5442
Roast 5460
Stewing, Soup Veal ' 5470
Veal Loaf 5480
Other Veal (name kind) 5490
OTHER MEAT NONE D 5500 Number of Lbs., Ozs. Price per Pound Total Amt. Pald
Wi ieners and Franks, etc. 5510
Bologna, Salami, etc. 5520
Cold Cuts 5530
Rabbit and Other Game 5540
Other Meat (name kind) 5550
Prem, Spam, Treet, etc. 5551
Chop Suey Meat 5552

Be sure to [X] if meat is frozen, boned or pre-packaged. Other meats, poultry, eggs, fish and other sea food are
on page 10, . . e

Do not include sales tax in reporting price or total amount paid.

Report prepared baby food on page 11.




RV FU I, .

0! MEATS, POULTRY, FISH, EGGS ‘

MIXTURES —
Number of Lbs.
CHIEFLY MEAT  NONE[J 5590 pvsivbung Piicapasipouid Totel Amt. Paid
Chili Con Carne 5591
Hash 5592
Soup 5593
Mincemeat 5594
Check One Check One
POULTRY NONE [J 5600 | Moz | B | o | o | o 2 (3.l 5] 2
HENCRIE IR
CHICKEN isaqon| ek | Rewndi' spaldl (12 [ I8 [ 8xl 8 IR BB LB
Broilers or Fryers 5611
Roasters 5612
Stewing 5613 ;
TURKEY i 5620 .
DUCK 5630 ‘
OTHER POULTRY (kind) 5640 J
MIXTURES—CHIEFLY CHICKEN 5690
Chicken Noodle Dinner 5691 i
Chicken a la King 5692 |
Soup 5693
Chicken Chop Suey, etc. 5694 ‘
Numb Pri Total " - Check if
EGGS NONE [J 5700 | of Desen | per Doxan | AmountPaid | Size | Grade | Ungraded
Check One Check One i
T N T O T
Number of | Price Total TR el 3
m K 2 £ H K3
FISH AND SEA FOOD androns] poond | Crear | 82| 3| E| B F| 5| E
NONE [] 5800 |G| 0| 6|&|&| S
Tuna 5811
Salmon 5812
Other Fish 5813
W
Oysters 5820
Scallops 5830
& Shrimp 5840
Other (name kind) 5850
MIXTURES — CHIEFLY FISH 5890 ‘




PREPARED BABY FOOD ()
N
FR U ITS :‘fulTr::: ofs il::l' p:rr‘lfl:" Ar::';::ld Code
Applesauce 3311 9
Apricots 3320 9
Bananas 3340 9
Orange Juice 3249 9
Peaches 3440 _?__
Pears 3450 _9__.
Plums 3470 9
Prunes 3480 __?___
Other Fruits 3530 9
o
Mixed Froifs 3590 9
9
Puddings 7420 9
N
VEGETABLES 9
Beets 4710 9
Carrots 4470 9
Green Beons 4440 9
Peas 4530 9
Spinach 4260 9
Squash 4560 9
Sweet Potatoes 4570 9
Other Vegetables 4900 9
9
Mixed Vegetables 4990 9
9
MIXED VEGETABLES
AND MEAT 4992 9
9
9
9
MEATS, CHICKEN
AND FISH 9
Beef 5150 9
Chicken 5610 9
Lomb 5250 9
Liver 5141 9
Pork 5360 9
Tuna 5811 9
Veal 5450 9
Other 5500 9




12 BAKED GOODS AND OTHER GRAIN

2

PRODUCTS

NONE [] Kind of Bread
Number of Pri Total ' 2 3 ‘.
BREAD :':ovn 'l.‘:a‘f"r Am: Pald Whole
6100 White Wheat Rye Other
Total
Amount Amount Paid
QUICK BREADS
AND ROLLS 6200
CAKES Where convenient TOTAL
6310
COOKIES 632 Amount Paid may be re-
0
DOUGHNUTS 6330 ported as price X quantity.
That is, if you buy 3 doz.
PIES (name kind) 6400 you buy
cookies at 35¢ per doz.
you may report it in the
PREPARED BAKED total amount paid column
GOODS MIXES 6500
Cake Mix 6510 as 3 doz. X 35¢.
Cookie Mix 6520
Quick Bread Mix 6530
Pancake Mix 6540
Pie Crust Mix 6550 PLEASE
Whole Pie Mix 6560 Check Type of
Other (name kind) 657&~ Grain Below ¥
Check ONE
Number Lbs. Pri Total . 7
NONE D o:’d“/::Ox:. per P::nd Am: :ald ' ! ) ) )
>, % -
OTHER GRAIN T8 gl 8| elz|2
PRODUCTS 6600 S|la3 8|lo|a|&|2
Breakfast Cereals
Iy ’_
All Other (name kind) :_ . _____:—
(Includes crackers, meal, popcorn, s e
spaghetti, pretzels, noodles, etc.) L -

Be sure to record your purchases on the same day they ore made so that you don't forget any of them. Check the
package for weight, etc. Be sure to record the proper price. Use the extra spaces for additional purchases.
Please don't forget to fill in the Vital Data Questions on page 15.




SUGAR, SWEETS, CANDY

(13)

SUGAR NONE [] 7100 |  Number of Pounds Price por Pound Total Am. Pald
White or Powdered 7100
Brown 7120
Maple 7130
SYRUP AND
Numb f Pound
HONEY NONE [J 7200 :::1 gxi .::n. * Price per Unit Total Amt. Pald
Corn Syrup 7210
Cane Syrup 7220
Maple Syrup 7230
Molasses 7240
Sorghum 7250
Other Syrup 7260
Honey 7270
Numbe F P d:
CANDY NONE [J 7300 *and Ouncor Price per Pound Total Amt. Paid
PREPARED
DESSERT MIXES NONE[] 7400
Gelatin, Jello, etc. 7410
Pudding 7420
Other Mix (name kind) 7440
ALL OTHER
SWEETS NONE [] 7450
NUTS AND NUT PRODUCTS A
) Check One "
Number of Pris olal
NONE [] 7500 ;::, Oene per Pound | Ami.Paid | 1n Shell | Shalled | Canned
Coconuts 7530
Peanuts 7541
Peanut Butter 7542
Other Nuts (name kind) 7570

Have you included all of the food purchases by other members of the household?

Do not include sales tax in reporting price or total amount paid.




RN | o

'
;
14
i BEVERAGES |
Size of Unit !
Numbe Specify Price Total

nowed oo NG |Gl | S | wifhe |

Beer 8110 )

Liquors 8120 t

. l

Wine 8130 {
Cocoa 8210
Coffee 8220
Tea 8230
Soft Drinks—bottled 8310
Soft Drinks—powdered 8320

none 0 VITAMINS AND MINERALS

VITAMINS (name kind) 8400 Quantity Purchased Total Amount Paid

MINERALS (name kind) 8500

COOKING AIDS

Numbse Sis Pri Total
NONE [] 8900 |  of Ui of Unit por Uit Amooei Pild
Baking Powder 8911
Baking Soda 8912
Canning Aids (Cerfo, etc) 8969
Chocolate—Baking 8921
Extracts (name kind) 8930
Meot Savees name kind) 8940
Salt - 5950
Spices (name kind) 8960 v
Pepper 8961
Vinegar 8971
Yeast 8972




EXTRA SPACE (for items not listed in diary) ' .

« Number ) Size Price Total

Description . ¥ of Units of Unit per Unit Amount Paid

VITAL DATA QUESTIONS

1. Has there been any change in your household membership since your last reporting

week? YES NO (circle one)
If yes, what was their: Relationship to homemaker Age

How many are there in your household now?

2. How many regular meals were eaten away from home by members of your household
last week?_______ (One meal consists of either breakfast, dinner or supper for ONE

person). Total amount spent

3. How many guest meals were served during the past week?
(A guest is anyone not a regular household member).

4. What was the total income payment actually received during the diary week by:

The male and female head of the household?
Other members of the household?

Check if none
5. Woas this before or after Federal Income Tax deductions? Before ( ) After ( )

(In reporting income payments, please keep in mind that they might come from many
sources. These include wages, salaries, commissions, pensions, interest and dividends,
annuities, profit from business and professional services, profit from rent, government
payments, gifts, and any other sources.

This information will be held strictly confidential, and your name will not be associated
with it. It is necessary to ask these questions in order to get the greatest value from
your diary.
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