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ABSTRACT

The purpose of this study was to determine whether consumer response
to price changes for sclected cuis of red meats were related to family
characteristics such as levels of income, aze and education of the home-
maker, and size of family.

The two years, 1952 and 1953 were chosen as the time period for
this study. This was a period of substantial chance in prices for both
beef and pork items. Substantial changes w2ere made by consumers in
their purchasing patterns for these cuts,

The basic data for this study were obtained from the purchase
records of 131 families in the lichigan State University Consumer Panel,
Three methods were used in analyzing the data. First, families were
grouped according to each characteristic to determine whether families
who were different with respect tec any given characteristic were also
different in their response to price changes. Secondly, families wer
groupad according to the degree of change in meat purchases to determine
if these sub-groupings were also different with respzctv to family
characteristics. Finally, multiple rezression analysis was usca to
determine the net effects of family characteristics on conswner respon-
siveness to price changes.

When the various family characteristics were related to consumer
response to price changes for meat items it was Ifound that none of the

characteristics were highly significant in determining consumer

iv



behavior., However, the results obtained were consistent in all three
methods of analysis in pointing out the directional relationship
between family characteristics and consumer reéponsiveness to price
changes,

It was cenerally found that agz of the homemaker was positivaly
related to consumer responses in meat purchases. Education of the
homemaker and size of family were usually found to be negatively related
to changes in meat purchases., The eifects of income measures on
response in meat purchases were not established as being important.

From the results obtained it was concluded that age of the home-
maker may well be the most important factor determining group differ-

ences in responsiveness to meat price changas.
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Purpose of Stucy

The purpose of this study is to deter:ine wicther consuner responsa
to price changes for selzctad cuts of red wzat is significantly relatzd
to fanily charactsristics such as level of income, size of family, ag2
and educavion of the homemaiier., The results of the study will provide
evidence as to whether price elasticity of dnwmand for meats varics
anong econoiiic sub-zroupings of Tamilics.

The basic hypotaesis is that familics grouped according to family
charactoristics differ significantly in their response to price chanaes
for becef and pork items. An alternative hypothesis would suzzest that

families group=d according to tne desree of chanse in per capita ccensunp-
tion and expenditure, for each of the items, are si-nificantly different
with respact to the famlly characterisiics stucdizca. The sccona hypothesis
is the reverse of the first.

Throuzhout the ewmpirical testing of thess hypotheses it is assum=d
that all families are subjzcted to the same price chanzes and thavo
conswiers have equal exposure to advertising ana other merchandising

practices.

Source of Data
The basic data for this study were obtained from the sichican State

Univarsity Consumer Panel, a diary-type panel in continuous operation



since early 1951.1 This Panel consists of about 200 families, reprz-

sentative of the city ol Lansing, Lkicniran. The Panel is unique in

that it provides weekly information on consumer food purchases which
2

are suited to both time serizs and cross-sectional analysis.

Consunzr panel data has been found to be quite usefvl in estimating
the short run price elasticities of demand for meat items. However, for
these estimates to be reliable as a means of predicting behavior in
geographic areas other than that from which the basic data wsre obtained,
it is felt that information is needed as to the responsivecness of
different groups of consunars to price chanses. The selaction and analy-
sis of consumer panz2l records for families who reportasd mecat purchases
during a period of time when substantial price changes occurred seens

to be an appropriate way to handle this problem.

Nature of Previous Studics
Sceveral studies have ba22n made wnich attenpt to measure the price
elasticity of demand for various meat items., These studies are generally
time series analysis basad on annual data for the entire United States
for a period beginning in the early 19220's and extending up to the early

1950's, the war years cenerally being excluded. Sonme of the nore

1
The orcanization and operation of th2 i.SU Consuner Fanzl is under

the direction of Dr. G. G. Quackenbush ana Dr. J. D. Shaffer.
2 1 . . . . fa) - .
For furtner infor:zation on the objzctilves and usefulness of tnis
Panel, ses: G. G. Quaciienbush, "Demand Analysis From the HSC Consumer
Panel," Journal of Farm Economics, Vol. 35, No. 3, 1954, pp. L15-427.
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wori: incluce studics Dy

iy

widely known studiss typitying this line o
3
Fox and Worxing.

Fox has ritted single equations by the least squares m2thod in
estimating price elasticitics of demand for beef, pork, and all x
mzats. These results weres ootainad by espressing tne averaze annual
retail price as a function of the quantity of meat consumcd psr person
and disposable income., The study is baszd on agcregatz cata for tne
period 1y22-1yul. In a somzwiat sliilar manner, Working has derived
estimates of both price and income elasticities of cemand for beel and
perit as well as all red m=zats. The actual tachniqus for fitting singls
equations so as to ootain "unbiasea" estimates of various desand
paramaters aiffers somewhat from those used by rox. In addition to
estimating demand elasticities, based on annual adjustwents in conswip-
tion, Working also atterpts to establish a longer run prics zlasticity
of demand using a five-year larsgea relavionsihip betwsen price and
quantity.

A recent study by Shepherd et al. usess simllar aata as that usad by

Fox ana Working to point out shifils in wemand betwzen besf and pork.

Karl A. Fox, The Analvsis of Demand lor arm Froducts
1061, U. S. Departuc.nc ox A_TLCULTU2, WaGNinZooll; U. Ca, 92D
1953.

, Tech, Bul.

1,
JORVIcHH .bef,

4

glner J. Working, Demand for ieat, Institute of ..ecat Packing,
University of Cnicago, Cnicazo, Il;luOla, 1254,

5

Geof frey Shepherd, J. C. Purcell, and L. V. lancorscicld, gponollc
Analysis of Trends in Bezzf Cabblc and Hog Prices, Res. Dul. LGS, Iowa
State Collsge, Anzs, Iowa, January, . 75




In an earlier study, Shcphaed made some estizates of pricz clasticitics

for all meat based on national average por capita consumpiion anc Unitzd

6
States averars2 retail ucat prices,

The studies rerarred to above are useful insofar as thoy are able
to estimate th2 slepz2 of the domana curve for given corrtodltics.

However, as Foote has pointed out, scvoral quosticns in roard to price

S oo

elasticitizs of c2r:and a2rived from conveniional tiinz saries analysis

ey

7
have been raiszd. Among the more iliporvtant provlzus are: (1) Do
demand functions diffsr among various econoric groups? (2) How co

=]

demand functions change over tiwe? () Do elasticitg
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vary

1 +

witn thie lovel of economic acvivity? ootz concluces that because

conventional timz saries estluates are based on agjgregate marxst data,

little information for answering these questions is providzd by such
8

analyses.

us2 in esuvi-

o,

Stucizs such as havz been cited earlier are of linsdte
mating shorter run demand paramsvers. 3ased on aggregate data over a
period of twenty to thirty years they co not proviaec for the analysis
of adjustments within a short pzsriod of time, particularly intra-)—=zar

adjustrients,

6 : s
Geoirfrey Shﬂphﬁrd, Chan:=s in tne De@mana for l.zab and Dairy
Products in thz United Stabus Sincz 110, nes. Bul. 500, lowa Suouis

lage, Anes, lcwa, Loveiber, 1Y49.

Richard J. Foote, Price £lasticitics of Duiand Ior Nen-durable
Goocs, With iphasis on sood, A.5-75, U. S. Dcpartvricnt of Ajriculture,
wasnington, v. C., nacch, 1550, p. O.

8 ~ . -~
Thia.



The crucial problonm of deteriining how demand functions difler
for ecconomic sub-croups as they are distinyuishad by various socio-
econoric characteristics has also remainza unitouchad by conveaniicnal
types of analysis. Do low incomz familizs respond more ra2adily to
price changes tiian cosparable Ifanilies with higher incomes? Is thwe
size of fanily sirnilficantly reolated to responsivenzss?

Cortain linitations on taz applicability of standard time sories
estimates of elasticitiy have crezated an interest in the use of consumer
panel cata for estirnating price clasticitics. GQuaclionoush has pointed
out the applicability of ccnsuner pancl information in prodicting price

9 -
and cross elasticitics for major food items.  huznets, wno has dono
considerable wori wibtn consumsr panzl data, has mad2 tha rollowing
) 10
statenmant anpout its useiulness in deimand analysis:
2 the four arsas singl2a out in ixr. Foote's pap2r as those
in which siymificant advances are being made, I would be inclined
to rates thc uulllzablon of data from conswncr pan=2ls as Holc1n
he greatest pronise off obiaining valid estimates of short-run
demanc (pur c11q0) paramaters.
¥uznets seems to be in cemplete apresnent with Footz as to the

limitations of estimat=s based on annual data for the accrecate Unitad

ts se2em to point toward greater

[oN
o}
<
—
W
0
cr
ot}
+
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States market. These an
use of consumer panel cata to promotz a more dymamic approach to the

analysis of short run demand paramzters in marizet analysis.

9 .
G. G. Quackenbusn, cp. Civ., p. albd.
10
George 4. tuznets, Discussion on paper pres=nted by ilichard J.

te, "uﬁwana and Prices," Journal of Fara scenermics, Vel. 37, Lo. 2,




An extensive stuay nas besn und2rtalizn at kichigan State University

to estimate price and cross-clasvicities of demand for all najor cuts
11

of meat from consumer pan2l cata. A seriss cof single equation mocels
have besen fitted by least squares in deriving a=mand elasticities for
broad groups of meats as well as tfor a larpe number of retail cuts.
However, these analyses ars basad on cata for tne entire panel and do
not relate the elasticity estimates to fawdily characteristics. Since
the kichigan State University Conswier Panel is located in a single city,
differences in responsivseness of difrerent groups at tie retail level
become important wiien attempts ars mace to apply tnese estliiates to
other areas. If family charactsristics are relatsa to consumer behavior,
then some consiaeration of this relationship must be made in estimating
price responsiveness for other areas whose population maxeup may be
dgifferent from tiie sample population.

The only known attempt to d2termine if responsivencss to price

: 12

changes is relatea to fanily characteristics was a sbtudy by Zwick.
Using a consum=r purciasinz panel as the source of information, an
attempt was made to analyz= th2 effects cf variations in family
charactaeristics on purchase behavior by means of covariance analysis.
Sevzn cuaracteristics, fawily size, incowe, =ducation, azes, ethaic back-
ground, religion and occupational status ware usca in the stucy. Agz=

was the only factor found rzlated to consumer responsivencss.

11 . S
Harold i. itiley, "Some measursments of Consuser uziand For rieats.'

Unpublisnea Ph. D. Tnesis, Department of Agricultural Zcononics,
riichigan State University, 19oi.

2
Charles Zwick, "A Quantitative Study of the Demand for wmeat,"
Econometrica, Vol. 25, Lo. >, (Abstract), pp. 327->2b.




A review of the above mentionasd studies indicated trnat tusre are
several available estimates on responsivensss to mzat prics changes for
large aggregate consuming greups. nore recently, consumer pansl data
has been used to make estimates of snort-run demand paramsters. rowever,
little empirical evidence is available to determine whether the degree

of response to price changes is related to family characteristics such

as level of income, siz2 of family, agz and ecucation of the homemaker,

[.ethoa of Stuagy

There are saoveral approacies that mitht be usad for measuring the

xtent to which consuner respensiveness to price cnanges is related to
family characteristics., Cne approacih would be to extend previous
attempts to estimate price elasticities by sub-;rcuping families accord-
ing to one or mcre characteristics. It would tihen b2 possibls to coupute
a scparate time sories regression for each of the sub-;roups. Such an
equation would express quantity as a function of th2 price of the item
considered, the price of competin;; products, and other appropriate
variables. The regression lines tiwus obtainsd would show the responsive-
ness of different sub-groups of families to price chanres. These
regression lines could thzn bz comparea and differences in slope could
be tested for significance. Such worl is beins carried out as part of
the over-all project under which the mecat purchasz data from the
Iichigan State University Consumer Panz2l are beinz analyzed.

Thus far, however, the only sub-grouping that has bezn us2d is a

come.
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class ation of families into thre= groups based



Experience with this proceaurzs indicates taat it may be iupractical to

furtner subdivids the 250 families into groupings irwolvinzg acditional
family characteristics. Since this analysis requirss ratasr costly
recombinations of data, an attenpt should be maczs to wore clearly
identify the relzvant family characteristics affecting responsiveness
to price change before attempting to procezd furthsr with this approach.
Anothsr approacn to the proolem was, therefore, considerecd desir-
able, The first step was to sslect those families who were in the
pan2l during both 1952 and 19C3. These families ware then sorted into
sub-groups baszd on fanily characteristics considered to be important,
and the mean changes in purchases of major cuts of mzat betwsen 1952
and 1253 comparesd. Using such a method it was possible to test these
means to ssze if consumer responsss differed between the sub-groups.
This procedure was tiien followed by a series of regressions in which
the change in level of purchaszs for each item of meat by each family
was expressaed as a function of the family charactesristics. The regression
cozfficients indicate whicn characteristics, if any, are significantly
related to change in purchasss and the extent of this relationship.
This approach, whils relatively simple, will explain differences
in response between consumers in considerable dstail. A more coriplete

account of the methods used and their limitations will be given in

later chapters.

Usclfulness of itzsults
Some of the uses which might be made of ti2 results of thils stucy

could be listzd as follows:



1) Th= approach used in this study, while relatively simple, shows
in considerable aectail the relavicnship batween family characteristics
and responsivanazss to neat price changes., This inforsmation will be use-
ful in dslerndning the extent to wiich price elasticities of camanc
derived from tu= richijan State University Consumer Pansl will accurately
predict similar acgjustuenus in otusr marksts wiere Tawilics are
systeiratically ciffer=nt from thoss in thz pansl., If responsiveness is
related to one or nore characizaristics, tie nature and extent ci ihe
relationsiaip will be us=2rul in forsulating acditional analysis of lictican
Stave University Consuwier Panel data.

ls' -

2) Various trade ~rcurs mictt well £ind tiie resulis h2lplul in

carrying cut pricirz and prosotional progras that will leac to nax

zaticn of profits.
Z) Pincdly, the resulls attained will add to tiae fundanental
knowledge about tiie structurs of o nd for me2at preaucts, and wi nt

w2ll lead to a riorz meaningful approach in c¢onand analysis.



ChaFTair II

SaThels GF AVALYSES

N . o

Cnoice of Time Forica Studied
During tie two year perloc, 1952-1$53, conswers collectively icade
one of the sharpest acjust.ucnis in moat purchasing that hes occurraed in
recent history. During this periocd tiie averape American family in-

Bl

creased ils beel purchiases frow 51l.5 to 16.7 pounds p2r capita wiile
pork conswnption dscreased from 11.2 to 92.9 pounds per capita. These

sharp chanzss in lovels of conswaption reflsct impertant cyclical acjust-

mz2nts in livestock procuction. Sizable price ac¢justments were realized

Py

at all levels of livestoc: and ncat distribution as tiaz supply and
d=mand situaticns changzc.,

The paticrn of beel and poric purcnases cescrived abeve for thoe

naticnal marxet are also revealed in the weeily focd purchase diarics

of the iichigan Statzs Univorsity Conswncr Pancl

1 Jidity of the Data Usad
Table I swwmarizes tae pancl cata Zor teef consumption in tnz two
years 1652-1955, It provices the reader with ti2 corparison beuwzen
th2 totsl United States mariet, the lichigan Statz University Conswier
Panzl, anc the sub-saplz of 151 familics sclected for this stuay.
The estimated Unitec States average retail price for beefl is basec
on choice gradz retail cuts and is scmawhat hicher than the avera

rztail pricz ocbtainecd from quantity and expenciture cata roported by
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panzl members, This is to b2 2rp2cted since pricss for the pancl
include all graces of beaf,

The pansl estirates of par capita quantities of bzef are based on
trimmed ratail cuts versus wholesale carcass woizghts for United States
average per capita conswipticn. Luncicon nzats, also a part of the
United States averare consunpticn estinate, are included uncer a
scparate section in the panzl rzcoras and are not a part of pansl
estimatzs for total bz2ef censumption.

The general pattern of beef purchases fer the nation, the consumer
panzsl and the sub-sampls indicated ti:rat all thrze groups made substantial
increases in beel consw:pticn., Some divergsncy in the percentage
changes for the average per capita consumption of beef in the Unitea
States and the averagz per capita consumpticn of bzef for panel families
suggests that tne latter may have been sligntly more responsive to
declining beef prices. Similar aifferences were noted between the panel
and the sub-sanple, the latier makinz the largest increases in beef
purciiases. st of this variaticn was expleined in purchasss of roast
beei, the sub-sample increasing their conswsption by 45 percent wnile
the average Iiciiigan State University panel family increaszc their
purchascs by only 31.. percent.

Table II incicates that the decreases in pork consumption by the
average American consumer and the decreases in pork consunption for the
Michigan State Universily panel fanilies were quite similar. Since the

pork conswnption estimates for the ilichigan State University pansl are
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again baszd on trimad ratail cuts end co not include lunchcon meats,
the panel estimates fer pork conswpticn are somewhat lower than the
United States estimate, Slichtly larger decreasss in pork consunption
ware observed for the 131 families included in this study as coriparea
to the over-all parcl m=nrpersaip. Chops and stzals were indivicual
cuts whzre rost of this divergency in total por’: consuription estimates
occurred,

Some variaticn in thez levels of consuription obscrved in the above
comparisons for bzef and pork may well have been attributed to differences
in the socio-ecconomic traits of the consumer groupings citea. While no
attempts were mace to cowpare'fanily characteristics of the avsrage
United States consumzr and panel menbers, the composition of families
in the panel and farilics in th2 sub-sarple was examined. Thz charactzr-
istics for which comparisons were mace included acz and ecducation of
horemal er size of family and per capita income. The results are
sunriarized in Table III.

Some differences in the ag2 distributions were noted for the two
groups with older homamaicers being slightly more precdominant in the sub-
sample than was true for the entire pansl mewbership. Differences noted
in the size of families indicated that the sub-sarpls favored smaller
size families. The average per capita income for the sub-sanple may
have bezn scnewnat hisher tihan for the panel. These deviations in
family characteristics arz probably related to the problems of maintein-

ing a reprezsoentative panel sarple over time, since the sub-sanple was
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TABLE III

COI'PARISON OF FARILY CHARACTHERISTICS FOX THE MICHIGAN STATE UNIVERSITY
CONSUXER PANEL AND A SUE-SAYPLE OF 131 FAMILIES REPORTING
40 WEEKS O HORE DURING BOTH 1952 AID 1953

Family Characteristic Percentaz> Distribution Percentage Distribution
of Panel Families?® of 131 Families of
the Sub-5Sample
Ape, 1952
35 years and under 31.3 24
36-L45 years 21.3 21.4
L5-55 years 22.8 25,7
56 and over 2i1.5 27.5
100.0 1C0.0
Education, 1952
8 years and under 21.3 22.1
9-11 years 22.0 22.1
12 years 38.3 35.2
13 years and over 18.Y4 20.5
100.0 100.0
Size of Family, 1952
1 person 8.5 10.7
2 persons 31.5 38.2
3 or L persons 38.9 35.8
S5 or more persons 21.1 15.3
100.0 1C0.0

Per capita Income, 1953

#1219 and under 33.0 29.8
$1250-#1890 35.9 29.8
#1891 and over 31.1 LOL

10G.0 100.0

8J. D. Shaffer and G. G. Quackenbush "Cooparation and Sampling
in Four Years of Ikichigan State University Consumer Panel Opera-
tion," Quarterly Bulletin, liichigan Agricultural Zxperiment
Station, Vol. 38, No. 1, wmichigan State University, Zast Lansing,
kichigan, 1955, pp. 95-97.




omposcd of only tnose famili~s wno wzre mest persistent in reperting
cdurine 1902-1955.

It woulc appear after comparing United States meat conswpticn
trends with thoses of th2 nichigan State University pancl and the sub-
sarple that tne latter will proviade suilable information to tazst the
hypothesis that fasili=s groupad according to socio-scenormic traits
aiffer significantly with respect to price responsivenzss for mzat
itens, Wnile tlie sarpls usced in the stucy does not deviate ruch fron
thz over-all panel in patterns of rasponsiveness or in family character-
istics, it is maintained tnat close agreewent in these measurcs is not

I}

mandatory to establish group aifferenccs based on farily characteristics.

Szlection of Cuts

Ten najor retail cuts of :.zat have becn included in this stud;-.
The feur cuts ol beel reprasented over 90 percent of the tctal bzef
purchascs of consumers in the lichigan Stete University Cerswazr Panel.,
The six pori items reprasented a siadilar percentace of the total pori:
consumption., Th2 1limit»d nuscer of observations on other cuts and thais
small fraction of th2 total consuwr-ption of red mcats places scvere
limitations on their usefulness. Since pancl estinatcs of elasticities

for these cuts have not been made, they were excluded from the stucy.

1
For a more detailed account on tie representativensss of the
iichizan State University Conswier Panel, sce: J. D. Shaifer and G. G.
£

Quacienbush, "Cooperation and Sarpling in Four Yzars o chisan State
University Consunor Fanel Opzration," (uorterly Bulletin, richigan
Agricultural Experirent Station, Vol. 50, to. 1, richigan State
University, Bast Lansing, 1957, pp. 85-103.




Theoretical Considerations

Time series analysis cf weeily purchasz dat

f

nave previdad esti-
rates of the price ana cress elasticities of derand for boefl and porl.
These estimates indicate that averare weakly purchas2s of both beef
and pork are quitzs responsive te pricz chances, Murthoerrors, there
appears to bz a certain amount of substituticon between beef and pork.
These phznorenon ara clesely related to thz theorstical concept of
demand and tne elasticity principles implicit within this framework.

The larshallian concept of aamand, sugzests that a decrecase in
the price of a comrodity usually resulis in an increase in the quantity
that consumers ars willing to buy. Sirdlarly, consumers respond to an
increase in price by czcreasing the quantity takcon. =volving irom this
principle is tne derand curve, iuncamental to time s2ries analysis,
and showing tre averags rclationship betwecen price and quantity ifor
given conditions.

In a dynanic econonmy there are many factors which ray affect the
position of the demand curve. These factors are constantly changing.
Thus a group of consumers does not always move along a given demand
curve, but instead may shirft their pattern of purchases in respense to

a change in wants and prefsrences, levai of income, or a change in tic

N
L

price of competinz procucts. Some of ‘these changes occurrzd in the
time period during which data for this stucy were gencrated.

If w2 plot the average prices and total quantities for beel that
characterized the entire pansel in 1952-1953 and draw a hypothstical

N

Cemand curve for each of thesz points, w2 1isht cone up with a



relationship such as tiuiat shown in iiyure 1. +ihis illustration assuwi=s
that supply is [ixed for any given y=ar bdécause it is aoubtiul if
changes in tine retail prices of mcats have any suvstantial =ffect on

. 2
total meat production for a time period for 1lcss tian one year.

A similar diagran snowing the relatioﬁship for vork could also be
drawn. In this instancz the hypotnetical denand curve for 1755 cata
would probably be sli;htly to the left of the orizinal 1952 estirate
since the pricz of beel ascreascc.

Fizure 1 provices somz insi it into tle prcbler that lzacs to tivz

uncerlying purpcs2 of tihds stucdy. Th2 deiand curves U.D; and Dy,

rcpresent a plausible situation for a large group of conswicrs ouring
two poriods of tinme. Tha wovament frowm point A to point B, for ciarpls,
illustrates that consw.ers respended tc bzef price chanses as well as

to cuangas in pork prices and otiier socilo-eccnorilc facvors. The erfecus
ol the last two [actors is revealed in a sihiit oi thz c2manc cuive
itselr., It is interesting to notz, for exanplz, that Unitsd States pzr
capita incom=s rose L. in 1953 over 1922 levels, Consuner pansl

U

families in the sub-sample experisncea similar increasss of 5.5,

Preparaztion of Data

To facilitate thz stuay of responsiveness of familiess ©o price
changes 1t was necessary that all tamilies in ths study be in the panel

cduring the two-year period examinec, This was accorplished by irposing

2

This arsument is similar to that used by Fox in determining the
aemana for farm products. karl rox, The Arnalwsis of Demand for farm
Products, Tech. Bul. 1081, U. S. Department oi Agriculiure, wWashinguon,
De Coy 1953, pp. 22-23.
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the restriction that only those ramilies be consiacred wiio were in the
panel at least 40 wects in both years., Thoere were 158 farilizs who
met this requirement, but sevon wore sliminated dus to a lack of
intorration. The cata for tne reraining 151 families were thzn piaced
on summary carcs especially desizned for th2 study (Sce Appenciz A).

The five fanily characteristics necded for thz stucy, size of
fauily, aze and ecucaticn of nomemarer, per capita income andg par family
inceme were swrnarizec for.each fanily ana placed at the top of tue
swmary cara, Information pertaining to the four cuts of beef and six
of pork were obtained frem pancl recorcs. Thras neasures of purchasing
activity were considcfed, total quantity purchaszd, total expencitures,
anc ine porcent w2eks bousht, The quantily and expenciture figures were
adjusted for all famili=s who ware in the punel lass than 22 woels in
either ycar so tiat all purchaszs data was on an annual basis. Fer

apita quantity ancd expenciture ipures Ior eacn Ifaily were then

obtained by dividing the adjustad tctal figures by the nwiver of persons
in the fardly. In twelve instances tne number of parsons in the family
was acdjusted when a new child increased the family sizz during the
period studied. Since ciiildren uncer two years of age have very littlie
effect on the conswuption of retail cuts of meat, it was felt that
these adjustiments were neseced to insure reliable mtasures of per capita
consuuption.

The percent wesits bourht firures were obtained by divicing tic

nwiber of weszls any given item was purchased by thz2 nw.ioer of weers tne

family participated in the pancl. The remaining colwmns on Ulie swumary
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card were used to incicate the ciangzes that occurrzd in the thirce
measures of activity betwecen the two years., This datla becasiz tho
primary source of information for the analysis of consurer responsive-

ness to price changes.

Interrelatecness of I'enily Cheracteristics

Interrelationships between family characteristics are an irportant
consideration in stuw,in; the eiflcects of these characteristics on
rzsponsivensss to prica changes., They are isportant nct only rfrow the
stancpoint of correct interpretation of ths results obtained trowm simple
mean computations when families are grouped according to characteristics,
but also in terms of formulating and evaluating the multiple regression
results. The scatter diagrams in Fisures 2 and 3 provide scie inci-
caticn as to the extent of interrelationships between characteristics.

The scatter diagrain for age of homenaiter and family income slhiown
in Figure 2, suggesls that tue lovel of income rises as asz of hbmemaker
incrzases from young to middle age, buv in tie older aze range there

is a definite tcndsncy for incowss to decrease as ag2 increases.

Parts B and C of tne samz ii_ure show that education of houon
size of family were nz2gatively correzlated with age. The size ol families
ana age of homemakers were dafinitely correlatea as a priori reasoning
would havez suygzested.

When education and size of iamily were plot ted acainst lardly

%)

incomes as in fi;ure 3, Parts A anc B, tucre was genoral indication of

~

a positive relaticnslip. Zducation anc sizz of fauily ars shown in
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Part C of rigure 2. Tnis scatter géve little indicaticn of relation-
ships between these facuers.

A rorzs exact measure of th2 relationships between the family
characteristics and the airection of this relationship were the co-
efficients of simple correlation. Threse comparisons are shown in

Table IV, Iarked interrelationships are particularly ncted between

farily income when compared with size of family and ags of homemalier,

TASLE IV

COLFICTIANTS OF STiPli CU.LiZLATICH BJ*WIJR PALTLY CHARACTZISTICS FUL
131 FAILIBS T TIE SUS-SAYPLE CF PANIL DATA, 1952-1953

Family Charactcristics family Incomc Ace Scucatvion
Family Income - -0.5016 G U037
Agpe -0.5016 -- C 5'62
Education C.L0AT -0.3502 --
Size 0.65%6 -0.5133 0.3340

viethocs of Anelysis

The first proczaure undertaken in the study was to sort the swuary
ards according to each family characteristic and compute tiie average
changes in per capita quantity and expenditure for cach group for eacn
-~ 1 4 3 - . N
cut, as wall as for itotal beef and total perk. Changes in the percent
of weeks bou;ht were treated in a like manmor for indivicual cuts to

establish the elfect of this ieasure on responsivensss,

5
"Totul bea2f and total pori" shall horcalier re
beef cuts and six pork culs uszd in Lhe STICY 1
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The family caaractoricilcs includad in this part of the analysis
ware par capita incoiz, per fadly income, fandily size, az2 and edu-
cation of the homzmator, The means computed were tested for significanca
by us2 cf the Stucsnt "t" test.

The 90 percent coniidence limits were usad throughicut thess tasts

)

as a basis for accepuing or rejecting the various hypotnaesss. The prin-

cipal reason Ior using this lavel of significance was an arbitrary
decision that narrcowcr confidencz limits micht rejsct hypotheses thab
were actuall;r trae.

A similar procecurs as that described avove was Tollowsd waon
fariliczcs were grouped according o changes in per capita censunmption or
expenditure for bz2f and pori cuts., This method was designec to indicate
the average lovel of each family characteristic associated with theee
groups of families sorted according to the degres of price responsiva-
ness. In each casc, the class limits detomaining the middle group of

sentially no rasponse wes arbitrarily chosen by placing a similar
nuiber of families in all tnreze groups. Both analyses used 1553 incone
fizures when incon2 was the characceristic examined. Since the distribu-
tion of incomz remained quite svablzs, choice of the incom2 period weoula

have little effect on the results of these analyses.

Ilultiple regression analysis malizs il possibls to aetermine thz

~

xtent to which any given variablse influences the predicted variablz

while other variables are beins held consivant at some known level.

O

4
Fradserick &. Crozxton anc budley J. Cowaen, Apnliod Genoral

Statistics, Prentice-Hall, Inc., New York, N. Y., 1ly4¥, Chapter 12.
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In this study it was possible to estimate the expected response of
groups of families when all of the family characteristics were con-
sidered in one equation, The intsrcorrelation between tne fanily
characteristics suzgestad that mean changes in purcnases for families
groupad according to onz characteristic may lead to erroneous conclu-
sions, The limited muiber of familizs prevented a more comnplets cross-
classification of family characteristics to compare mean changes in
consurption adjust.acents where several factors are considerad. Therefore,
regrassion analysis was us2d to provide uszful indications of the net
relationsiiip between chanses in conswiption and each family characteris-
tic. Since incivicual families werz usad as th2 unit of obhs=zrvation,
the usual levels of siznificance were relaxsd because primary concern
here was predicted behavior of groups of fandilies. A priori reasoning
suzzested that the relationships betwe:zn the independant variables
and price responsiveness were not lincar in actual values. Thersiore,
a semi-lozaritihuidic function was chosen [or expressing these relation-
ships. The slope of the regression line resulting irom this Ifunciion
assuma2s that larger proportionate difi'erences in responsivansss occur
5

at lowar levels for the factors considcrad.

Four characteristics were us=d in the regrassion equation, per

me

capita income being tne factor omitted. The general form of the

equation used was as follows:

w

Xy =a+ by log X, + by log X3 + by 1oz Xy + by log Ls.

5
Hordecai Lzekicl, s of Corrslation Anclireis, Join Wilsy and

f c
Sons, Inc., New Yoris, Ii. Y., Sccena saition, 1547, pp. T5-05.




where X, = changes in level of consuiption

X, = family income, 1953
X5 = age of homenaier

{4 = education of honizmaker

Xg = size of raunily
This equation assumes a linszar relationship betw=en the indepsndent
variables expressea in logarithiis and the depenaent variables in actual
numoers,

It remains to be pointad out that the methods of analysis used in
the study are not designed to give precise measurements of the siructural
relationships for indivicdual family demand. The testing of means for
family groups indicatzd that there was wide variability®about the average
level of responsiveness within each group. It was also found that the
standard errors of tnz regression coelficients ware quite large in
equations where changes in individual family purchaszs were related to
the measures of family characteristics. In spite of the lack of pre-
cision in esti:ating incividual fa:ily behavior the analysis may provide

estimates that are useful in predicting behavior for groups of families.



CHAPT=R III

CHANGES IN BEEF PURCHASIS BETWorN 1952 AND 1953
RELAT=D TO FAMILY CHARACTZRISTICS
Introduction

The intent of this chapter is to provide some measures of dif-
ferences in consumer responsivensss to changes in beef prices, Iore
specifically, it is an attempt to provide a more objective measure of
the direct or indirect effects of family characteristics on consuner
responsiveness to price changes.

The results of three types of analyses will be presentz=d. The
three types of analyses are: 1) sorting the families according to
traits and computing simpls averages of response measures; 2) sorting
families according to th=2 chang=s in consumption of the various meat
items to obtain the average level of each family characteristic associ-
ated with different degrees of consumption change; and 3) multiple
regression analysis showing th2 net relationsnhip between responsiveness
of families to price changes and family characteristics.

Due to the interrelationships that exist between family character-
istics, it is doubtful that the results from the first two methods of
analysis will yield true measures of the impact that any one character-
istic may have upon the structure of demand by groups of families,
Since further cross classifications of families where two or more
characteristics are considered simultaneously is restricted by the

limited number of families in the study, the net relationships between

28
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variables were estimated by multipls regression analysis., However,
the results obtained from the first two procedures are useful. They
are helpful in understanding the nature of the data as well as in
facilitating the interpretation of more complete metaods of analysis.
Results From Sorting Families Into Groups
According to Family Characteristics

General Commants

When this approach was used, families were sorted into three or
more groups, once for each of the five characteristics, size of family,
age of homemaker, education of homemaker, per capita incoms and per
family income., The mean changss in three measures of consumer purchas-
ing activity that occurred between the two years 1952 and 1953 were then
computed., These measures included the change in percent weeks bought,
change in per capita quantity purchased, and changes in per capita

expenditures.

Acz of Homemaxzer

Table V presents the mean changes in the three measures of purchas-
ing activity considered when families were sorted according to age of
the homemaker, This table is divided into three sections., Part A deals
with the mean changes in percent weeks.bought for each item and each
group of families. Parts B and C deal in a like manner with changes in
per capita quantity and per capita expenditure.

The changs in percent weeks bougnt did not appear to be a factor

closely related to the age of homemakers. None of the means tested for
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TASLE V

AVERAGE CHANGES IN SZLECTED MEASURES OF BifF PURCHASES BITWIEN
1952 AND 1953 FOR FAVILIES GROUPED ACCORDING TO
AGE OF HOLEMAKER?

Family ége Retail Cut
Group Hamburgsr rRoasts Steaks Stewing and Total Beef
Boiling Beef (L Cuts)

A. Change in Percent Weeks Boughtc

35 Years and under =-.79 6.0 6.19 1.10
36=-50 Years -.28 7.80 11.90 - .38
S1 Years and over .09 6.80 11.25% .98

B. Change in Per Capita Quantity
(pounds per year)

35 Years and under 2.08 3.43 2.56 .57 8.74
36-50 Years .93 5.31 6.17 .24 12.6L
51 Years and over 1.00 6.98 5.95 1.27 15.20

C. Change in Per Capita Expenditure
(dollars per year)

35 Years and under =1.4,0 .28 .98 -.06 -.20
36-50 Years -1.53 1.35 3.42 -.03 3.21
51 Years and over -1.83 1.27 3.6l .03 3.10

&The number of familiss in each age group are as follows: Age
35 and under, 323 36-50, L5; 51 and over, 5i.

b . eos .
Tests of significance for comparisons between group means are
shown in Appendix B, Part I.

®These figures indicate the actual change in percent weeks
bought from 1952 to 1953 for the various cuts.



31

this classification were significant. It is interesting to note,
however, that all three groups of families made sizeable increases in
the percent weeks bought for roasts and steaks.

Significant differences between groups for changes in the quanti-
ties purchased and per capita sxpenditures for total beef indicated
that older homemakers were definitely more responsive to price changes.1
Most of the variation between groups for total beef purchases was
attributable to rcasts and ste=aks,

For roasts, the older homemakers were more responsive to price
changes than were those in the age group of 35 and under.

The middle aged group of homemakers was found to be the most
responsive to changes in the price of beef steaks. However, older home-
makers were found to be somewhat more responsive than were young
homemakers.,

The pattern of changes iﬁ total expenditures for beef indicated
the same general tendency as for the quantity purchased, the older group
of homemakers being most responsive. The same pattern of differences
were especially noted in steak expenditures where younger housewives
showed less responsiveness than either of the other two groups.

A similar trend was noted for roasté but could not be established by
statistical tests.

Since estimates of price elasticities for Beef have indicated that

the demand for roasts and steaks is fairly elastic, it seemad logical

1
"Significant differences" as used herein pertains to the 10 per-
cent level unless otherwise noted.



to expect that consumer responsiveness to price changes should be
largest for these cuts, which was the case. On tne basis of differences
in price reaction to these cuts it appears that there is a relationship
between age of homemaker and the response to changes in beef prices.
This analysis indicated that the older homesmakers were most responsive

to beef price changes.

Kducation of Homemaker

All three of the mesasures of consumer purchasing activity indicated
that the educational level of homemakers is related to price responsive-
ness for besf., These relationships are shown in Table VI.

The average chang:s in percent weeks bought generally indicated
that families with homemakers having from 9-11 years of formal education
made the greatest change in frequency of beef purchases, For hamburger,
this group did not test significantly different from any of the others,
but it was established to have made a greater change in frequency of
roast purchases than did hom2makers with more than high school training.

Several groups were found to differ from each other in terms of
the change in per capita quantity of total beef purchased. Families
whose homemaker had from 9-11 years education were significantly more
responsive to declining beef prices than were any of the other educational
groupings., This was particularly true when they were compared with
homemakers subjected to college training. The fact that homemakers
with 8 years and less education did not test different from the 9-11 ycar
classification probably further indicates that price responsiveness

normally decreases as the level of education increases.
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AVEZAGE CHANGSS IN SELECTED [FEASURES COF BZEF PUICHASES BETWIEN

1952-1953 FOR FAMILI®S GROUPED ACCO:DING TO

EDUCATION OF HO:iiArER”

Fanily =dugation
Group

Retail Cut

Hawovurger Roasts

Steaks Stewing and
Boiling Beef

Total Beef
(4 Cuts)

8 years or less
9-11 years
12 years

13 yesars or more

8 years or less
9-11 years
12 years

13 years or more

8 years or less
9-11 years
12 years

13 years or more

-96
1.79
2.61

- 94

-1.61
-1.07
-1.16

-2 079

A. Change in Percent Weceks Bought

5.8
10.00
7.32
L.35

8.21
14,79
9.91

7.33

1.C6

.86

B. Change in Per Capita Quantity

6.3
8.09
L.39
3.79

(pounds per
5.35
8.36
L.52
3.55

year)

1.39
1.20

.03

1h.1h
19.ul
11.54

6.85

C. Change in Per Capita =Zxpenditure

(dollars per year)

2.76 -
L.69
2.5 -
1.68

2.
6.

\n

=

0
NG

1.

l,_l
=

-1.12

a . o . . . R
The number of families in cach education grour was as follows:
Bducation of 8 years or less, 293 9-11 years, 293 12 years, Ub;

13 years or more, 27.

b s e .
Tests of signiiicance for comparisons between group means are
shown in Appendix B, Part I.



The individual cuts most influential to the general trend in beef
purchases again seemed to be roasts and steaks. While none of the
means were significant for roasts, tests indicated the same pattern of
variation between groups for hamburger and steaks as for total beef.
The quantity responsiveness for stewing and boiling beef denoted sig-
nificantly larger changes for homemakers with the least education when
compared with homemakers completing high school.

The mean changss in per capita expenditures for all beef were
generally in agreement with the results found for changes in total per
capita quantity. Roasts and steaks were the only cuts showing signifieant-
ly different levels of expenditures for education groups. The 9-11
year education group generally made greater changes than groups with
higher levels of education.

There appear to be important differences in the price responsive-
ness of families when classified according to education of the home-
maker. It was generally found that as education increased, responsive-
ness decreased, These differences seem to be most pronounced between

the high school groups and those with higher levels of education.

Size of Family

Size of family was found to have significant relationships with the

changes made in percent weeks bought and per capita quantity. Some

2Families with homemakers having 9-11 years of formal education
were significantly different from homemakers with 13 or more years of
education at the one percent level for both per capita quantity and
expenditure changes in total beef.



significant differences between groups of families were also noted in
the per capita expenditure patterns for beef,

The largest increases in percent weeks bought for rcasts were made
by families with two persons. This group increased their frequency of
roast purchases more than single member houszholds and somewhat more
than families with five or more persons. The two person families were
also significantly different from families with five persons or more
in their frequency of purchasss for stewing and boiling beef. Families
with five or more persons actually decreased the frequency of purchase
for this cut.

Per capita quantity changes for beef indicated that the most
responsive groups were families with two persons and that this group
differed significantly from families with five or more members. In
general, two person families made greater per capita changes in roast
purchases than did either of the other larger family size groups.

A large increase in purchases of beef steaks, obssrved for single
person families was not found to be significant when compared with
other groups, but three and four person families were more responsive
than were those having five or more perscns in the family. The largest
sized families reacted more to prices for hamburger than did small
sized families. This situation was reversed for stewing and boiling
beef, where smaller families were the most responsive.

Some heterogeneity was noted between groups of families in their
per capita expenditure patterns for beef, Expenditure changes differed

betwsen the two large family size groups for steaks and total beef.



(US]
O

TABLE VII

AVEIAGE CHANGES IN SZELECTZED

ol MEASURES OF BESF PURCHASES BITWEEN
1952 AND 15953 F

R FATLIZS GROUPED ACCOXDING TO
SIZZ OF FAMILY®

o a

Family Size tetail Cut
Group He:burger doasts Steaks Stewing and Total Beaf
Boiling Beef (L Cuts)
A. Change in Percent Weeks Bought
1 person - .07 L.00 11.08 .2U
2 persons -1.15 7.87 8.7 61
3 or li persons -1.51 7.03 11.89 Sl
5 or more persons -1.25 6.27 9.74 -1.37
B. Change in Per Capita Quantity
(pounds par year)
1 person - L7 .11 7.29 1.60 13.52
2 persons 1.39 8.01 4.69 1.11 15.40
3 or L persons 1.18 L.L2 6.38 .52 12.50
S or more persons 2.22 2.28 2.7h - .13 7.11
C. Changz in Per Capita Zvpenditure
(dollars par year)
1 person -2.29 1.26 L7 .08 3.32
2 persons -1.05 1.80 2.5 .C2 2.2
3 or L persons -1.21 51 3.59 .01 2.90
5 or more persons -1.25 .25 1.28 - .23 .05

87he murber of families in each family size group was as follewrs:
family size 1, 1lh; 2 persons, 5C3; 2 ~» ' m~vrers, L7; 5 or more

persons, 20.

bTests cf significance for cowmparisons between group meeans are
shown in Arrardix B, Part I.
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Significant differences were also observed between the smallest and

largest sized families for total beef.

Per Family Income

The sorting of families according to per family income and compu-
tation of mean changes in consumer responses to price changes indicated
that this trait was not a good measure for indicating differences
between consumer groups in their reaction to price changes. Stewing
and boiling beef was the only item where the degree of response showed
some relation to family income level. In this case the medium income
families were slightly more responsive than the low income families.

Judging from any trends that might be shown in the data for other
cuts, it would appear that there may have been some tendency for lower.
income families to make greater changes in their beef purchases than
did the higher income groups. However, due to the wide variations

about these means, this relationship was not statistically significant.

Per Capita Income

Per capita income proved to be better family trait to indicate
differences in consumer responsiveness than did per family income,
The quantity and expenditure changes for beef indicated that families °
withhigh and medium per capita incomes are generally more responsive to
price changes for beef than the high income group. However, the medium
and low ‘ncome groups were the only group comparisons testing signifi-

cantly different from each other.



TABLZ VIIT

AVERAGE CUALGES IN SZLECTZID IEASURSS OF BLLF PULCHASIS BETWSLN
1952 AND 1953 FOR FAMILIZ3 GPCUPED ACCOZDING TO
Pt FAMTLY IECOITI, 1953°

Re 17
Family Tncorie fietall Cut

Groupb Hamburger Hoasts Steaks Stewing and Total Beef
Boiling Beef (i Cuts)

A. Change in Percent Weeks Bought

$5,000 and over - .27 6.82 8.5 - .26
¢.,,001-¢L,999 -2.19 8.36 11.09 1.92
¢1,,000 and under .58 6.28 11.71 .18

B. Change in Per Capita Quantity
(pounds per year)

$5,000 and over 1.74 L1.78 4.58 L9 11.59
&),,001-84,999 .25 7.78 4.07 1.18 13.28
$,,000 and under 1.12 5.22 7.39 .92 14 .64

C. Change in Per Capita Sxpenditure
(dollars per year)

$5,000 and over -1.C0 .70 2.20 - .08 1.83
$4,001-£L,999 -2.L6 1.88 2.21 2 1.75
$,,000 and under _1.88 1.05 L.29 - .01 3.6

8The nurber of families in each income group was as follows:
per family income $5,000 and over, 63; #4,001-¢L,999, 27;
¢4,,000 and under, L1.

bTests of significance for comparisons between group means are
shown in Appendix B, Part I.
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TABLE IX

AVERAGE CHAIGES IN S:LICTID KXASURES OF BIEF PURCHASTS BITWOIN
1952 AND 1953 FOR FAMILI®S G?GUPED ACCCHDIKG TO
IR CAFITA INCCIZ, 1953%

. Retail Cut
Family Income _ 21l C _
Group® flanburger Hdoasts Steaks Stewing and  Tctal Beofl
Boiling Beef (L Cute)

A. Change in Percent Weeks Bought

$1,801 and over - 11 6.73 8.07 .Th
#1,250-£1,800 Y 8.61 12.69 - .22
$1,249 and under S 6.95 9.99 1.03

B. Change in Per Capita Quantity
(pounds per year)

$1,801 and over 1.21 7.L5 S.it3 1.00 1£.09
$1,250-¢1,600 1.58 .36 6.61 57 14.32
$1,249 and under Ih 3.16 3.79 63 8.52
C. Change in Per Capita Zimpenciture
(dollars per year)
¢1,800 and over -1.72 1.60 2.58 .03 2.L48
$1,250-*1,800 -1.31 1.53 3.96 ) L.12
$1,249 and under -1.65 - .15 2.13 - .02 .30

8The number of families in each income group was as follcws:
per family income &1,249 and under, 53; $1,250-#1,800, 393
$1,301 and over, 39.

bTests of significance for comparisons between group means are
shown in Appendix B, Part I.
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Th2 mean changes in per capita quantity of roasts indicated that
tre higher per capita incowme class was most responsive to price chanzes
for this cut. Other trends observed in per capita quantity and
expenditure measures of group cifferences could not be established at

the chosen level of signiiicance.

Fariilies Groupaed b, Cegree of Change in Purchases

General Comnents

To furthesr delineate consuner responsivzness to price changes
associatzd with fanily charactzristics, an alternative to the original
hipotnssis was tested when faidlics were groupad by the decree of
change in purchases. This alternative hipotnesis sucgested thét
fanilies be sorted into three levels of quantity or expenditure change
for each cut and that averaces be computed for tne family characteris-

tics at each of the three levels. This was dene arbitrarily by arrai-

?

ing the 131 families by degree of change in purchases and then aividing

<

Cs

|

tham into threz groups of approximately equal number, The fanilizs in
Group 1 are those fanilies who made the grzatsst response to price
changes, while many of thosz in Group 3 madz unsxpacted decreases in
tneir consurpption levels. The middle group tends to be concentrated
around little or no responsz, but in some cases may incluces familics who
made siz=able increases in purchasaes, depanding on thz variability of
changes made by all 131 familiss in the particular sort.

Within each r=sponse group the2 means were computad for each family

characteristic. In computing these means the measures for averagz size



of family, and age and education of horiemaker were based on class
intervals (See Tables X, XI and XII). tleans for income levels were

based on actual income rather than a class interval measure.

Are of Homemalker

Table X shows the average age of hormemalier for three family group-
ings based on their responsiveness tc price changes. This table is
quite similar with those of the previous section except that the group
conparisons are shown horizontally rather than vertically. A total of
ten different quantity and expenditure factors were used in comparing
the groups of families.,

Substantial differences were noted in the average age of homemakers
ariong families grouped by the degree of change in total beef puréhases.
These differences were noted for both the quantity and the expenditure
measure of change. These measures indicated that Group 1 families were
significantly older than Group 2 families. This difference was highly
significant for the per capita expenditure measurg.3 In both cases,
Group 3 horemakers were slightly older than those in Group 2, but this
difference was not significant.

The age patterns corresponding to the quantity and expenditure
changes for individual cuts followed quite closcly that for total beef.
The one exception to this rule was noted in hamburger purchases. The
per capita quantity changes for hamburger indicated that Group 1 home-

makers were generally younger homerakers than those in the other groups.

3
Significant at the one percent level.



TABLE X

=
nNo

AVERAGE AGE OF HOMIUAKER FOR FARILIES GHOUPED ACCOADING TO TER
DEGREE OF CHANGE IN SZLECTED IEASULES OF BELEF PURCIASES
FrOM 1952 TC 19532

P — — —

Retail Cut and leasure Degree of Chang' in

of Change

Consumption

Group 1 Group 2 Group 3

Class Limits
for Group 2

Hamburger

Per capita quantity 3.27
Per capita expenditure 3.30
Roasts

Per capita quantity 3.96
Per capita expenditure 3.96
Steaks

Per capita quantity 3.09
Per capita expenditure 3.80

Stewing and Boiling Beef
Per capita quantity 3.75

Per capita expenditure 3.82

Total Beef (L Cuts)
Per capita quantity 3.96

Per capita erpenditure ;.05

3.u0

3030

w
.

0
w

w
.

~no
(@a]

;.07
3.71

3.61
3.70

3.55

3.61

3.86
3.86

3.61
3.80

+ 3.20 to - .75 1lbs,

-#0.25 to -#2,30

+ 6.25 to + .50 1lbs.

+2.00 to -#0.75

+ 6.40 to + 1.10 1lbs.

+£3.10 to +#0.20

+ .75 to - .14 1bs,

+#0.10 to -#0.86

+16.70 to +4.80 1bs.

+*4.70 to -#1.55

- he number of families in each age group was as follows: age
25 years and under, 6; 26-35 years, 27; 36-u5 years, 27;
L6-55 years, 353 56-05 years, 18; 66 years and over, 18.

b,
Appendix B, Part I.

Results for tests of significance between means are shown in
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This group differed si;nificantly in age from the Group 3 families who
decreased hamburger conswiption. The expenditure pattern for this cut
indicated that the Group 2 families were the older homemakers, but
these families did not test significantly different in ase from the
other groups.

For roasts and steaks, the average age of homemakers appeared to
be highest in Group 1 families., This group tested sicnificantly dif-
ferent from homemakers in Group 2 for roasts, but was not significantly
different in age from other groups of families purchasing steaks. The
per capita expenditure responses for stewing and boiling beef indicated
that significant differences in age exists between family Groups 2 and
3. This difference suggested that older families are less responsive
in the per capita quantity changes for stewing and boiling beef.

From the evidence shown above, it appears trhat ajge is associated
with group responsiveness to beef price changes. It was generally found
that older homemakers made the largest changes in their beef purchase

patterns.

Education of Homemaker

Considerable differences were observed in the education levels of
homemakers associated with different desrees of change in consumption
(Table XI). It was found that the education level of homemakers was
significantly higher for Group 2 families than for those families in
Group 1 when compared on the basis of changes in quantity and expendi-

4
ture for total beef., The individual cuts contributing the most to

4
Significant at the one percent level.



TABLE XTI

Lh

AV AGE BEDUCATICE CF HGiwsl All£R FORU FAIRTLI®S G:OUPED ACCC2DING TO

THE DGtk OF CHANGE I

FitOii 1952 TO 19533

StLUCTED EASURSS CF Biwl PULCHASIS

Retail Cut and leasure

of

Change

Degree of Change in
Ccnsurpticn

Group 1 Group 2 Group 3

Class Limits
fof Group 2

Hamburger
Per capita

Per capita

Roasts
Per capita

Per capita

Steaks
Per capita

Per capita

Stewing and
Per capita

Per capita

Total Beef
Por capita

Per capita

quantity

expenditure

quantity

expenditure

quantity

expenditure

Boiling Beef
quantity

expenditure

(L Cuts)
quantity

expenditure

2.50

2.6u

2.39

2.39

2.1

2.46

2,20

2.23

2.51

2.33

2.98

2.84

2.70

2.77

2.72

2.72

2.61

2.66

2.55

2.18

N
N
(@)

N
.

‘E—‘
(@)

2.55

2.52

+ 3,20 to - .75 1bs.

-£0.25 to -£2.30

+6.25 to + .50 1bs.

+#2.00 to -#0.75

+6.L0 to + 1.10 1lbs.

+$3.00 to +#0.20

+ .75 to - .14 1bs.

+#0.10 to -#0.86

+15.70 to L.8O 1lbs.

+#,.70 to -§1.55

an,. o . . . N
The nurber of families in each ecucation group was as follows:
9-11 years, 293 12 years,

education of 8 years

or less, 29;
L6; 13 years or more, 27.

b n s s .
results fer tests of sirmificance betwszen neans are shown in

Appendix B, Part I.
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this general pattern in total beef purchases were roasts and steaks.
Lower levels of education were noted for the families most respon-

sive to price changes for beef roasts, while higher educations generallj

predoninated among Group 2 families who made little or no increase in

9

the per capita quantity of roasts purchased. The Group 2 families had
significantly higher educations than either of the other two groups.5
The Greup 2 families for per capita expenditure changes in roast
purchases were also found to have better educated homemakers than
Group 1 families.

The conclusions reached by this method seem to be in substantial
agreement with the findings when families were sorted by education levels
ané the mean changes in consumption adjustment computed. Both procedures
indicated high levels of significance between family groups, with less
response being noted as education increased. This method was particu-

larly good in pointing out the stability of purchase patterns for the

more highly educated families,

Size of Family

In this method of analysis, size of family was scmewhat more related
to beef purchase changes than was found in the previous method where
families were first grouped accorcing to size. Highly significant dif-
ferences were found between the larger sized families of Greup 1 and
the tendency observed for smaller sized families to be prevalent in

6
Group 2 for both measures of change in total beef purchases.

5
Significant at the one percent level.

6
Idem,



TASLE XIT

AVELAGE STZE OF FAILY FCR FAILISS GIOUFSD ACCOLLILG TO Tilg
DEGIEE OF CEALGE IN SHLECT D H=ASUXSS OF COlSU:FTION
Fi0:l 1952 TC 19532

— — ——

Retail Cut and leasure Degree of Chenge in Class Limits

of Change Consumption for Group 2
Group 1 Group 2 Group 3

Hamburger

Per capita quantity 2.59 2.74 2,30 + 3.20 to - .75 lbs.
Per capita erxpanditure 2.52 2.70 2.4,6 -*0.25 to -#2.30
Hoasts

Per capita quantity 2.32 2.84 2.48 4 6.25 to + .50 lbs.
Per capita expenditure 2.39 2.72 2.52  +%2.00 to -#0.75
teaks

Per capita quantity 2..8 2.70 2.46% + 6,40 to + 1.10 los.
Per capita expenditure 2.u6 2.70 2.48  +#3.40 to +#0.20 -
Stewing and Boiling Beef

Per capita quantity 2.4L1 2.70 2.52  + .75 to - .14 lbs.
Per capita expenditure 2.3L 2.8L 2.46 +%0.10 to -%0.856
Total Beef (I Cuts)

Per capita quantity 2.27 2.84 2.52  +16.70 to L.£0 1bs.
Per capita expenditure 2.36 2.8l 2.43  +%4.70 to -%1.55

a oo . .
The number of families in each size group were as follows:
family size 1, 1lL; 2 persons, 50; 3 or L persons, L7; 5 or
more persons, 20,

b . s . .
siesults for tests of siznificance between means are shown in

Appendix B, Part I.
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The differences in size of family observed in per capita quantity
changes for individual cuts were most pronounced for hamburger and
roasts. For roasts, Group 2 was definitely noted to have more large
sized families than did Group 1.7 For hamburger, the relationships
between Group 2 families and Group 3 families were somewhat less pro-
nounced, Roasts and stewing and boiling beef were the cuts where
differences in family size associated with the per capita expenditure
measures were most noticeable, Group 1 in the per capita expenditure
measure of responsivensss for stewing and boiling beef indicated that
Grbup 2 families were definitely larger families than were those in
Group l.8 The general trend for the other cuts was for larger size
families to be more stable.

The families in Group 2 who made little or no response in the
quantity of hamburger purchased were larger than the Group 3 families.
Larger size families again dominated Group 2 for quantity chénges in
roasts. The families in this group were significantly largsr than
families stepping up their roast purchases.9 Tests also indicated that
the Group 2 families, as a general rule, would be larger than Group 3
families who decreased the quantity of beef purchased between 1952 and
1953.

Changes in per capita expenditures for roasts showed the same

general pattern for size of family as for quantity changes, bul were

2
Significant at the one percent level.

8
Idem,

)
Idem.




L8

less significant. Size of family was highly significant in explaining
differepces between families increasing expenditures for stewing and
boiling beef and the families of Group 2 who macde little or no changes
expenditures for the cut. Some deviation was noted between tne Group 2
and Group 3 families in the expenditure changes for the cut. These
tencencies apparently indicate that larger families shifted away from
this cut somewhat and probably paid less for these purchases than did

other groups.

Per Family Inceme

Some differences were noted between the different consusption groups
when per family income was used as a factor for comparison. The higher
incomes for the non-responsive families were significant for the total
quantity changes of beef when this group was compared with Group 1.
Changes in expenditures for beef showed that Group 2 families had
significantly higher incomes than either of the other two response groups.10

Differences in income between groups of families were noted for
only one cut of beef, Group 1 families making increased expencitures
for hamburger had somewhat larger incomes than did Group 2. The situ-
ation was quite different for per capita quantity measures of roast
purchéses. Here, the less responsive families tenced to have higher
incomes and were different from either of the other two groups, particu-

11
larly the negative respondents.

10
Significant at the one percent level.

Idem,
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TABLZ XIII

INCGLE IN 1953 FOR FARILI®S GoOUPZD ACCC:DIIG TO
CHANGE IN SFLICTD MEASU2SS CF CONSU-PTICN
FROM 1952 TO 1953

Retail Cut and leasure Dezree of Changg in Class Limits
of Change Consurption for Group 2
Group 1 Group 2 Group 3
Hamburger
Per capita quantity $4977.30 &4,967.40 #,531.80 + 3.20 to - .75 1bs.
Per capita expenditure 5318.20 LL95.30 L652.30 -#0.25 to -#2.30
Roasts
Per capita quantity Lh656.80 5597.70 L256.L,0 + 6.25 to + .50 1lbs.
Per capita expenditure L6AL1.40O 5184.00 L63L.10 +82.0C to -£C.75
Steals
Per capita quantity 4829.50 5052.80 4586.u0 + 6.L0 to + 1.10 1lbs.,
Per capita expenditure L4938.60 L83L.90 L700.0C +*3.L0 to +#0.20
Stewing and Boiling Bes=f
Per capita quantity L4579.50 5161.L0 L720.50 + .75 to - .1y lbs.
Per capita expenditure 4629.50 5258.10 L595.50 +%0.10 to -#0.86
Total Beef (L Cuts)
Per capita quantity 4386.L0 5362.70 L736.L0 +16.70 to 4.80 1lbs.
Per capita expenditure L377.30 5662.80 L4u52.30 +£L.70 to -#1.55

aResults for test
Appendix B, Part

s of significance between means are shown in
I.



TABLE XIV

AVERAGE PER CAPITA INCO:E IN 1953 FOR FAMILI®S GR0UPZD ACCOXDING TO THE
DEGREE OF CHANGE IN SELSECTED HEASUWES OF CORSUNPTION FRCM 1952 TO 1953

KRetail Cut anc reasure

Degree of Change in

Class lindts

of Change Consumption for Group 2
Group 1  Group 2  Group 3

Hamburger

Per capita quantity $1791.59 ¢1970.70 $£1791.14 + 3.20 to -.75

Per capita expenditure 2017.50 1665.35 1863.6L4 -#0.25 to -;2?50
Roasts '

Per capita quantity 1917.95 2032.09  180L.77 + 6.25 to +.50

Per capita expenditure 1992.73 1752.79 1802.95 +#2.00 to -igf%s
Steaks

Per capita quantity 1860.23 1853.02 1817.50 + 6.40 to +1.10

Per capita expenditure 1915.45 1778.1L  1855.45 +#3.L0 to +;8?§o
Stewing and Boiling Beef v

Per capita quantity 1886.59 1930.70  1735.23 + .75 to - .14

Per capita expenditure 1862.95 1932.09 1757.50 +%*0.10 to }?8:86
Total Beef (4 Cuts)

Per capita quantity 1845.45 1930.47  1776.59  +16.70 to L.6O

Per capita expenditure 1930.23 1816.59 +%4.70 to E?i:SS

1805.68

a. s s s .
Results for tests of significance between means are shown in

Appendix B, Part I.
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When faniliss were proupza accoroin; to fawdly characteristics it
was found that per capita incem2 was a more imporcant Iactor realatoed
to consumption caanzes than peor ferdly inccae. Tuls was not found wo
be thie case Ior tie present mcthoa ol sorving by chanszs in baef
purchases., Chan;es in th2 quantity of roasts purchased was Ulhe only
factor for wiilch aiiierent groups exnibited any noteworchy variation
in per capita incomes. The less-rasponsive group had largzer incomss

than Group 3 famnilies.

Results from Regression Analysis
Four family characteristics were uscd in a series o rmultiple
regression equations to determine the eifescus of unase cﬁaracteristics
on consumer responsiveness to meat price chanqges. The information ior
all 131 families was fitted to measures of chanzes in per capita quantity
and per capita expenditures for each of the individual cuts of beef and

N

for total beef. The four ind=pendent variables for the equations were:
per family income (X;); a2 of homemalker (X;); education of homzmaier
(X3); and size of faily (X;). This equation was usad to show the not
relationship between family characteristics and the price responsivensss
for the 151 indiviadual faally observations.

Wnen the necessary computations were maae, the equation represcnt-

o

ingz the effzct of family characteristics on the total quantity of

)

beaf
was as follows:

Chang2 in Quantity (Yq) = 13.3817 + 2.67u8 log X; + 6.7077 log X,

2.07
(3.8%;3) (12.0923)
(1)

- 14,2585 1o Xy - 15.757h lom X4
(12.2265 (5.373.)



g2

The averase change in per capita quanbiiy tnat was predicted for
total beef was close to 13 pounds. The average per family income
associated with this response was #4,240, age of homemaker, L4.8 years,
education 10.8 years, and size of family 2.7 persons.

These results give some evidence that perhaps two family traits,
family incomes and size of family, affect consumer response to price
changes for beef, The standard errors of the regression, indicated in
parentheses below each regression coefficient, show that the level of
significance for income and size of family approach 10 percent. The
standard errors on the coefficients for age and education of the home-
maker were quite large, indicating that the varied pattern of responsive-
ness for individual families would not give a good prediction of the
effect of these characteristics on averages responsiveness for a large
group of families.

While the multiple correlation cosfficients (R) are generally quite
low throughout the study, it is maintainsd that these coefficients are
an evaluation of the usefulness of the equations for predicting individual
family behavior. Since the primary interest of this study was oriented
toward predicting group actirn, this measure sh 17 rct be evaluated by
the usual criteria.

The equation for changes in expenditure for total beef was sug-
gestive of similar patterns of response as that for total quantity
measures. This equation was as follcws:

Chang= in Expenditure (Yp) = 6.7723 + 2.L2L7 log X, + L.5700 log X,
(L.3381) (7.6409)

(2)

- 5.90068 log Xz = 2.6739 low ¥,
(7.77112) (5.290L2)
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The results from this equation were in acreement with the-results
obtained in Equation 1 for per capita quantity changes in total beef.
Family income and age of homemaker both tended to increase group
expenditures for total beef, Education and size of farily were vari-
ables that tended to decrease beef expenditures. However, the high
standard errors of the regression coefficients in Equation (3) indicated
that the relative importance of these family characteristics could not
be substantiated.

The equations used in predicting the average responsiveness for

all the families by indivicdual cuts are shown below:

Hamburger:

Change in Quantity (Y5) = 12.7113 + .7468 log X,

(2.6706) (3)
- 7.1961 log X, - 1.7001 log X3 - 1.3556 log X,
(L.7039) (L.7842) (3.2592)
R = 1556
Change in Expenditure (Y,) = .9273 + .L258 log X,
(1.5568)
(L)
- 1.5931 log X, - 1.6°57 log X5 + .7586 log X,
(2.7596) (2.8067) (1.9121)
R = .1169

Roasts:

Change in Quantity (Yg) = -9.C652 + 3.2799 log X, + 5.L169 log X,
(L.6988) (8.2762) )
(5

- 3.2716 log X5 - 6.7039 log X4
(8.4175) (5.734i)
R = 1756
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Change in Expenditure (Yg) = 4.9789 - .C707 log X; - .3L426 log X,

Steaks:

Change

Change

Stewing and

Change

Change

(2.5735) (L.5328)
(6)

- 1.977h log X5 - 2.1:809 log X,
(L.61C2) (3.1L4067) :

R = [1190

in Quantity (Y,) = - 14.2526 + 5.2111 log X, + 9.8963 log X,

-

(3.5993) (6.3597)
(7)

(6.L480) (L.3927)

in Expenditure (Yg) = - 11.9017 + 2.CLE1 log X, + 6.7C03 log X,
(2.6938) (L.7LL7)

(8)

- 3.492L log X, - .2873 log X,
(L.8257) (3.2675)
R = .,1713

Boiling Beef:
in Quantity (Yg) = 3.4191 + .4668 log X, - 1.087C log X,
(1.Lb52) (2.5L456)
(9)
- 1.2891 log X5 - 2.8504 log X,

(2.5890) (1.7638)
R = ,1770

in Expenditure (Y;o) = 1.3L38 + .CLBB log X, + .CLE2 log X,
(.550L) (.9694)

(10)
+ 1.28LL log X5 - .5980 log X,

(.9859) (.€717)
R = ,1397
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The predicting equations for hamburger (Equations 3 and L) indicated
slightly conflicting results with what was obtained for total beef
‘quantity and expenditure changes. Equation (3) indicated that family
incomes had practically no relationship with hamburger purchases. The
age of homemaker was found to be a factor decreasing per capita purchases
for this cut. While this is contrary to the effects of age of homemaker
observed for total beef, this deviation was also noted by other methods
of analysis,

The regression equations fitted to roast purchases were not good
indications of the importance of family characteristics on consumer
purchase behavicr, The standard errors for all but one of the family
characteristics were larger than the regression coefficients themselves.
In general, the directional relationship was the same for all factors
in the per capita quantity Qquation for roasts as for total beef.

Family purchases of beef steaks were found to be positively corre-
lated with family incone and age of homemaker, but negatively related
to education of the homemaker and size of the family. The lower relative
standard errors of the regression coefficients for family income, age
of homemaker, and education of the homemaker in Equation (7) indicated
that these factors may be related to family responsiveness for steak
purchases,

The effect of family characteristics on purchases of stewing and
boiling beef was quite varied (Equations 9 and 10). Families generally
made very little change in the purchases of stewing and boiling beef

from 1952 to 1953.



It has genecrally been found in the re~ression analysis of Beef
purchas2s that family incomz and aze of homema-er are positively
related to chances in beel consumption. This was trus for roasts and
steaits, the two veel cuts accounting for mest of the chang2 in beef
purchases between 1222 and 1953. Zducation and size of lamily were

usually neratively relatzc to chanzes in bveef purchases.
s (&)



CHAPTZER IV

CHANGZES IN POrK PUGCHASSS DURING 1952 AND 1953
HALATZD TO FAITILY CHAACTZAISTICS
Introduction

During the two-ysar period, 1952-1953, retail pork prices were
rising while beef prices were making a substantial decline. Sizeable
adjustments in pork purchasing patterns were made. The average retail
pork price dropped nearly 10 percent in the Greater Lansing arsa and
similarly for the Unitzd States. Ths average consurption of pork in
the consumer panel decreasad over 15 éercent in 1953, whils average
expenditurss for pork dropped nearly 8 percent.

These adjustiments were also noted for the 131 famili=s in this
study that were taken from the consumer panel. Here it was found that
the average decrease in the quantity of pork purchased was over 18 per-
cent, while expenditures decreased slightly more than 10 percent. This
pattern was not uniform for the families wh§ reported their porx
purchases during the two-year period. The range in the quantity of pork
purchased by individual families was found to be from a decrease of
nearly 55 pounds to an increase of over 20 pounds. These substantial
changes that occurred in meat prices coupled with the varied patterns
of adjustment in pork purchases that were mads by individual families
provide an excellent situation for analyzing the impact of these price

changes on pork purchases.
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The analyses presented in this chapter are essentially the same
as those discussed in Chapter III for beef purchases. The first section
summarizes mean differences in purchase adjustments whan fansilies are
sorted into groups according to selected characteristics. The second
section shows the mean differences in family characteristics when the
131 families are sortad into three groups based on the degree of shift
in pork purchases, The third section gives the results of a series of
regression analyses where the degree of change in pork purchases is
expressed as a function of four family characteristics.

Results From Sorting Families into Groups
According to Family Characteristics

.

A>e of Homcmaker

Table XV presents the mean changes in the three measures of purchas-
ing activity when families were sorted according to agz of homemaker,

Two cuts indicated that age of homemaker was significantly related
to the change in frequency of percent wecks bought. These cuts were
bacon and ham. Families with homemakers who were 35 years or under
tended to buy bacon less frequently than those families with homemakers
51 years or over. However, for ham, the tendency was for older home-
makers to purchase less frequently than the young age group. In both
cases, the two extreme age groups were the only group comparisons
established by test to be different.

A1l age groups made large decreases in per capita quantity and
expenditure measures for pork. No important group differences were

observed for either per capita quantity or expenditure measures of change



TABLE XV

AVEZAGE CHANGSS IN SELZCTZED 1MaASURAS OF PO:K PU:CHASZS
BsTWZN 1952 AND 1953 FOR FAMILISS GHOUPZD

ACCORDING TO AGE OF HOMLI-AKZR
Family Age retail Cut
Group Bacon Chops and Ham Picnics Roasts Sausage Total Pork
Steaks (6 Cuts)

A. Change in Percent Weeks Bouint

35 years and

36-50 years -2..42 -6.84 =2.41 .63 -3.71 -1.01

51 years and

over -1.80 =7.76  =4L.05  =.43 - .03 -1.21

B. Change in Per Capita Quantity (Pounds)

35 years and

under =1.44 =2.75  =1l.43 =.Lk - .85 - .85 -7.75
36-50 years -1.33 -2.78 -1.01 .08 -1.566 .0l -6.66
51 years and

over - T4 -4.73  =1.L4,9 -.19 - 67T - 65 -8.48

C. Change in Per Capita Zxpenditure (Dollars)

35 years and

under - .06 -1.38 - .71 =.06 - .33 - .53 -3.09
36=50 years .46 -1.20 - .4l .17 - .71 - .00 -1.73

51 years and
over L9 -2.21 -1.02 .06 - .02 - .19 -2.91

a, ) . P .
The number of families in each agze group wes as follows: age
35 years and under, 32; 36-50 years, 453 51 years and over, bu.

b . e s .
Tests of significance for ccmparisons between group means are
shown in Appendix C, Part I.
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in pork purchases., Similarly, t.e tenaency to decreass the conswmption
of inaividual cuts of pork was not established as differing with age.
Slightly larger decreases were observed in per capita quantity of bacon
for younger age groups. This trend was revarsed for chops and steaks

wnere the older groups appeared to be somcwhat mors responsiva.

Zcucation of Homeomak=

This method of analysis did not sugcest that the education level
of homemaker was important in explaining differences in the extent to
which families shifted their pork purchases betwzen 1952 and 1953.

Some differences wers apparent in the change in frequency of purchases
but none of the mean changes in quantity or expenditure m2asures were
significant. (Sce Table XJI)

The changes in frequency of percent weelks bought for chops and
steaks suggested that familiss with better eaucated hcmemaicers made less
change in frequency of purchase. This observation was most pronounced
between homamakers in the 9-11 year education group and families with
homemakers having at least 13 years of education wio made tne largest
decrease in purcnases of chops and steal’s. Roast purchases weres made
less frequently by homemakers witn 9-11 and 12 years education, than by
farilies naving 8 years or lzss education. The homemaker with 8 years
or less education actually increased tne number of times this cut was
purchased. The 8 years or less group of homesmakers bought sausage less

frequently than did tne homemakers with 13 or more years of education.
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TABLE XVI

AVERAGE CHANG=S IN S=LECTmD MuASUXES COF PQUK PUHCHASES
BuTwuzl 1852 AXD 1953 FOR FAIILI®S GLOUPZD
ACCURDING TO EDUCATION OF HOrcuAhs:™ ‘

——

Hetail Cut

Fanily
Education Bacon Chops and Ham Picnics rHoasts Sausage Total Pork
Group Steaks (6 Cuts)

A. Changz in Percent Weeiss Bought

8 years or

less -4.02 -5.11 LT -1 19 -4.10
9-11 years -5.3L -3.21 -2.83 L6 -2.79 - .24
12 years -5.92 -&.47 -1.83 - .07 =2.7% -2.67

13 yzars or
more -2.74 -11.19 -2.95 - .82 -1.77 24

B. Change in Per Capita Quantity (Founds)

3 yesars or

less -2.53 -3.53 - .86 - A3 .72 -1.10 -7.77
9-11 years - .78 247 - 9L 35 =1.81 - .38 -6.02
12 years - .80 -L.09  -2.,22 - .38 -1.67 - .54 -2.70

13 ycars or
nore - .4l -£.06 - .77 .18 -1.08 .25 -5.90

§ years or

less - .08 -1.55 - .40 .CO Y - .55 -2.12
9-11 years 029 - .82 - c?l .36 - .62 - .Ol -1052
12 years .55 -2,65 -1.21 - .03 - .74 - .20 -3.67

13 years or
more L7 -2.01 - .36 - .03 =-.29 .03 -2.21

&Me nurber of families in each education group was as follows:
education of 8 years or less, 29; 9-11 years, 29; 12 years, LG;
13 years or more, 27.

b s o .
Tests of significance for comparison between group means are
shown in Appendix C, Part I.
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Size of Family

Several size of family groups were found to differ in responsive-
ness to price changes when the average changes in measures of pork
purchasas for the various cuts ware tested. FHowever, there were no
groups tnat differed significantly in size for either of the measures
of change in total pork purchases. (Sce Table XVII)

The measure of change in percent waeks bought for three groups of
retail cuts, chops and steaks, ham and pork roasts showed that larger
sized families were more responsive to pork price changes. For bacon,
these differences were highly significant between the two person family
group and the 5 or more person families. The one person households
were significantly less responsive than all other size groups for chops
and steaks, The one person houscsholds also showed a similar difflerence
from 5 or more person families in the change in frequency of roast
purchases,

The per capita quantity measures for ham and picnic shoulders
indicated group differences in purchases for these cuts. Houscholds
with only one person families were significantly more responsive in
decreasing their purchases of ham than were the families with five or
more members, One person families were also different from the two
person families in the quantity of ham purchased. The one person
families made increases in picnic shoulder purchases that were signifi-
cantly different from the 3-L person families who decreased purchases
of this cut. Otner patterns in the adjustment of pork purchases that

may have occurred between family groups were not significant.



TABLE XVIT

AVERAGE CHANGES IN SHELECTZD MEASUKES OF PORK PURCHASSIS
BETW=:N 1952 AND 1953 FOx FA¥ILISES GOUPED
ACCOXDING TC SIZZ COF FA-IL

— ——

—_—— ——

rRetail Cut

Family gize - _
Group Bacon Chops and EHam  Picnics iloasts Sausage Total Pork
Steaks (6 Ccuts)

A. Change in Percent Weeks Bought
1 person - .38 A8 - .33 1.20 - 11 -1.3L4
2 persons 1.18 -8.02 -1.26 - .01 - .73 = .54
3 or L persons -5.15 -7.33  -1.99 -1.03 -2.66  =3.L5
5 or more -7.00 -9.43 -L.67 -1.18 -3.3L4 -1.19

B. Chang2 in Per Capita Quantity (Founds)
1 person -1.56 -2.02 -3.56 1.5 .07 - .80 -6.30
2 persons -1.40 -5.11 - .80 - .55 - .81 - .3 -9.13
3 or lj persons - .67 -2.66 -1.64 - .52 -1.60 - .57 -7.68
5 or more -1.05 -2.91 - .47 56 -1.13 - .09 -5.12

C. Change in Per Capita Expenciture (Dollars)

1 person - .03 - .53 =2.13 .90 L3 - .35 -1.73
2 persons 47 -2.61 - .42 .01 - .19 - .10 -2.84
3 or L perscns .49 -1.09 - .76 - .28 - 61 - .35 -2.59
5 or more - .10 -1 - .ib .23 - .53 = .05 -2.33

—— —— .

8The number of families in each family size group was as follows:
family size 1, 1lL; 2 persoms, 503 3 or L persons, L7; 5 or more
persons, 20,

b . e . .
Tests of significance for comparisons betwecn group means are
shown in Appendix C, Part I,
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Per Family Income

Bacon and pork roasts were the only cuts found to have significant
differences between families when grouped by family incomes. (S22 Tablz {VIII)

The percent wscks bought for bacon was decreased significantly
more by high income groups than for families with incomes of #4000 and
under, However, the largest change in the frequency of percent weeks
bacon was purchas=d was between the middle and low income groups, the

1
former being significantly more responsive to price changes. Families
with incomes of #5000 ancd over bouzht roasts less frequently than did
2
families in the £40C0 and under group. Ikiddle incoms groups were some-
wiiat more responsive tnan low income families in the percent wecks
bought for roasts.

A trend in response to price changzs for roasts observed in the
percent weeks bought was also noted for the changz in per capita quantity
purchased., High income groups were significantly more responsive to
price changes than were the low income families. No other group differ-

ences in purchase responsiveness were noted in the per family income

Per Capita Income

Censumer responsiveness was significantly related to only one cut
when per capita incomes were ussd to distinguish between family group-

ings. High per capita income families deccreased the frequency of sausage

1
Significant at the one percent level.




TABLE XVIIT

ATI:AGE CHANGSES IN SZLECTED 1ZASUIS OF POXK PUICHASES
ETWHEN 1952 AMD 1953 PO FAWTLTIS GOUPSD ACCO.DTNG
TO P4 FAILY IhCOls, 12552

e . o — —— —— ——— — — e — — —— e ——— —— e e 7 ———— —— ———e———— e

Retail Cut

Family Incoie

Group® Bacon Chops and iHam Picnics [toasius Sausaype Total Pork

Steais (6 Cuts)

A. Change in Percent Weeks Bousht
#5000 and over -3.91 -8.0C2 =1.72 -.24 -3.h2  -2.78
$L001-44999 -5.BT -6.59 -1.54  -.39 -2.99 - .90
¢#,060 and uncer -.59 =6.1L -1.41 -4 L6 -1.28

B. Change in Per Capita Quantity (Pounds)

#5000 and over -1.11 -3.67 -1.64 -.05 -1.62 - .53 -3.61
&1,001-¢14999 -2.30  -2.30 - .56 .13 -1.34 - .21 -6.38
¢,000 and under -.L3  -4.24 -1.39 =.51 .02 - .5L -7.10

#5000 and over .17  =1.40 - .72 .05 - 55 - .25 -3.07
#,001-¢4999 - .06 - .89 - .29 .10 - 3 - .17 =1.79
$1,000 and under .34 -2.13 -1.09 .07 25 - .18 -2.2L

a . oo . s
The number of families in each income group was as follows: per
family income #5,000 and over, 633 4,001 to 4,999, 273 4,000
and under, L1.

b s o n .
Tests of significance for compariscns between group means are
shown in Appenaix C, Fart I.



AVZRAGS CHANGZS IN SILECTZD HEASULLS CF Pori PURCHASLES

TASLE XIK

BETWIAN 1952 AND 1993 FOr FACILIAS G20UPID

ACCORDING TO Pi CAPITA ILCO:E, 19532

Family Incone

Retail Cut

Group® bacon Chops and Ham  Picnics ioasts Sausazez Yotal Fork
Steals (5 Cuts)
A. Cnange in Percent weeks Bought
#1801 and over -2,567 -6.50 -1.02 - .28 -1.8L -S.T4
$125C-21000 -5.38 =6.50 - .21 -1.07  -1.24 -5.17
#1249 and under -1.79 -7.1L =2.79 - .29 =2.21 - .50
B. Chanze in Per Capita Quantity (Pounds)
#1001 and over -1.53 -4.07 -1.63 S5 -1.13 - .32 -8.23
$1250-¢18C0 -1.16 -3.00 - .71 - 55 - .88 -1.06 -7.25
#1219 and under - .25 -=3.44 -1.31 - .87 -1.32 - .07 -7.24
C. Changze in Per Capita Expencditure (Decllars)
#1801 and ovar 27 -1.91 - .99 330 = .32 - .02 -2.64
$1200-£18¢C0 2L -1.22 - 49 07 - W1 - .58 -2.12
#1249 and under LSl -1.76 - .58 - .28 - .55 - .09 -2.85
*The nmumber of families in each income group was as Ifollows: per

capita income #1,249 and under, 53; £1,250 to #1,5C0, 39; £1,801

and over, 39.

D, R - . .
Tests of significance for comparison betwe2n group means are
- shiown in Appendix C, Part I.
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3
purchases significantly more than the low per capita income group.
The middle per capita income group was also found to differ from the
low per capita income families at a higher level of significance.
No other relationships between per capita incoms groups and the level

of response to besef price could be established from the data.

Families Grouped by Degree of Change in Purchases

General Corments

Most of the families in the Panel were observed to have made
decreases in the consumption of pork. For this reason the middle group
of families classified as group 2 families, which are referred to herein

as being relatively stable in their pork purchasing patterns between
g Y g

D

1952 and 1953, may include families who decreased conswmption. (Se
Tables XX-XX{IV) Those families who reacted to higher pork prices by
making increases in pork purchases were the group 3 families. Substantial
decreases in pork purchases were 2xpected for the group 1 families, The
results yielded by this method in the analysis of pork purchasing

patterns are summarized below.

Py & N 1-
A~=2 of Homemaler

The means for a~ze of homemarxer were based on results from sorting
the families into six aze groups. In general, the levels for the means
fell between three and four indicating that older homemakers were some-

what more predominant in the study. (See Table XX)

3
Significant at the one percent level,



AVAIRAGE AGE OF
P

TABLZ XX

HOIHARER FOR FAUTILIES GROUPZD ACCCRDING

TO

DIGREE OF CHANGZ IN SELZCTED [XASUES OF PORK PUXCHASEHES
Fi0i 1952 TO 19538

———

Dzgreg of Change in T Class Limits
Retail Cut Consumption® for Group 2
Group 1 Group 2 Group 3

Bacon

Per capita quantity 3.57 3.58 3.91 - 1.50 to + .13 1bs.
Per capita expenditure  3.55 3.47 8l 20,26 to + #0.77
Pork Chops and Steaks

Per capita quantity 3.91 3.49 3.57 - L.5L to .97 1bs.
Per capita expenditure  3.91 5.51 3.55 -#2,40 to -#0.19
Ham

Per capita quantity 3.55 3.58 3.73 - 3.01 to + .58 1bs.
Per capita expenditure  3.54 3.56 3.77 -#1.85 to +*#0.55
Picnics

‘Per capita quantity 3.59 3.93 3.6 - 1.02 to + ,03 1bs.
Por capita expenditure  3.57 3.93 3.48 -£0.38 to +*0.45
Pork Roasts

Per capita quantity 3.79 5.30 3.89 - 1.80 to O 1lbs.

Per capita expenditure  3.77 .21 3.98 -£0,90 to #0.00
Sausage

Per capita quantity 3.57 3.84 3.57 - 1.17 to + .03 lbs.
Per capita expenditure  3.51 3.67 3.58 -*0.48 to +#0.12
Total Pork (6 Cuts)

Per capita quantity 3.59 3.50 377 -11.01 to -1.70 1lbs.
Per capita expenditure .52 3.69 3.77 -£56.49 to +%0.05

a R . -
The number of families in each age group was as follows:
25 years and under, 63 26-35 years, 273 36-45 years, 27;

years, 39; L6-65 years, 163 66 years and over, 18.

b, R . . .
Tests of signiiicance for comparison between group means

shown in Appendix C, Part II,

are
1 r“rl
ub6-35
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Homemakers in group 3 who made unexpected increases in pork
purchases were generally found to be older homemakers. This was
especially true for pork roasts, where the group 3 homemakers were
significantlj older than the group 2 homemakers. The group 3 homemakers
were significantly older for both the per capita quantity and expendi-

ture measures of change in pork roasts purchases.

Bducation of Homzmaker

The education levels of homemakers were found to be different be-
tween response groups for several cuts of pork in terms of per capita
quantity changes, but was not found to be aifferent among responsz
groups for the measure of change in per capita expenditures. It was
generally found that higher education levels of homemakers were slightly
more predominant among families making slight to substantial decreases
in pork purchas=zs.

In the response groups fcr per capita quantity purchases of bacon,
it was found that group.?2 families had more education than the group 1
families who aecreased bacon purchas=ss. The reverse situation was notzad
for pork roasts where ths more responsive group 3 families had better
educated horemakers than the group 2 families who mads little or no
change in roast purchase. The group 3 homemakers, who made unexpected
increases in sausage purchases, were at practically the same education
level as for the group 2 families. Tne homemakers for both of these
rasponse groups spent significantly more years in school tnan the group

1 families.
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TABLZ XXT
AVEZASE SZDUCATION OF HO:iZWAKER FO2 FATILIGS GRCUP=ED ACCO=DING TO
TrE DEGRZE OF CHANGE IW SELECTED MEASURES OF PCO2K PUCHASES
IiCH 1952 TO 19532
" Degree of Chancz in -
Retail Cut Lonsumption Class Linmits
Group 1 Group 2 Group 3 for Group 2
Bacon
Per capita quantity 2.36 2.80 2.55 = 1,50 to + .13 1lbs.
Per capita expenditure 2.43 2.4 2.75 -%0.26 to + #0.77
Porlk Chops and Steais
Per capita quantity 2.52 2.58 2.52 = L.,52 to .97 1lbs.
Per capita ependiture 2,52 2.56 2,55 82,40 to -#0.19
Hem
Per capita quantity 2.59 2.47 2.57 - 3,01 to + .58 lobs.
Per capita expenditure 2.6l 2.7 2.52 -#1.55 to +*0.55
Picnics
Per capita quantity 2.59 2.50 2.64 - 1.02 to + .03 1lbs,
Per capita expenditure 2.66 2.47 2.50 =£0.38 to +*0.L5
Pork Hoasts
Per capita quantity 2.77 2.51 2.46 - 1.8C to O 1lbs.
Per capita expenditure 2.48 2.58 2.36  -*0.90 to #C.00
Sausage
Per capita quantity 2.27 2.57 2,68 ° - 1.17 to + .03 1lbs.
Per capita expenciture 2.36 2.51 SS 0 =£0.48 to +40.12
Total Pork (6 Cuts)
Per capita quantity 2.57 2.55 2.1 -11.C1 to -1.70 1lbs.
Per capita expenditure 2.656 2.58 2.39 -£5.L9 to +£0.05

a . Lo . e . A
The nuiber of familiess in each ecucation group was as follows:
education of 8 years or less, 293 9-11 years, 29; 12 years, Lb;
13 years or more, 27.

b o s o . .
Tests of sipgnificance for comparison between group means are
shown in Appendix C, Part II.



Size of Family

This sort was the only instance where differences in group re-
sponsiveness were associated with different levels of a family character-
istic for total pork. Group 2 families who made little or no decrease
in their expenditures for pork were found to be significantly larger
than families in group 3 who increased pork expenditures.

Two individual cuts, bacon and pork roasts, were noted as having
educational differences betwsen levels of responsiveness., FIor bacon,
the families making little or no change in per capita expenditures were
significantly larger than were families increasing bacon expenditures.
The quantity changes for pork roasts also indicated that group 2 families
were larger than families in other categories. The larger sized fami-
lies in group 2, for changes in quantity purchases of pork roasts, were
established to differ in size from group 3 families who increased pur-
chases of roasts.4 The expenditure pattern for this cut also showad
that the group 2 families were larger than Group 3 families who increased

expenditures for roasts.

Per Family Income

The average levels of incomes for families grouped by dsgree of
consumption change in total pork purchases was suggestive that group 3
families may have been higher income families than was true for the
other response groups. However, this could not be established by

statistical testing of group comparisons. Tests did indicate that for

4
Significant at the one percent level.



TA3LZ XXII

AVERAGE SIZE OF FA-ILY FOX FAILI=S GROUPZD ACCOADING TO T:f DEGRER
Or CEANMGE I SALECTZD FIASUNES OF CHANGE IN FOni PURCHASES
FrOM 1952 TO 19532
Tegree of Cnanje in I -
Retail Cut Consuwrmition® Class Limits
Group 1 Group 2 Group 3 for Group 2
Bacon
Per capita quantity 2.50 2.67 2.45 - 1.50 to + .13 1lbs.
Per capita expenditure 2.43 2.74 2.45 - £0.25 to + #0.77
Pork Chops and Steaks
Per capita quantity 2.48 2.57 2.8 - L.54 to .97 lbs.
Per capita expsnditure  2.43 2.53 2.52 -#2.40 to -#0.19
Ham
Per capita quantity 2.39 2.57 2.57 = 3.01 to + .58 1bs.
Per capita expenditure 2.41 2.61 2,61 -91.05 to + #0.55
Picnics
Per capita quantity 2.55 2.49 2,59 - 1.02 to + .03 1bs,
Per capita expanditure 2.6l 2.51 2.8  -%#0.30 to + £0.45
Pork Roasts
Per capita quantity 2.54 2.50 2.25 - 1.80 to O 1lbs.
Per capita expenditure 2.59 2.70 2.3L #0.90 to #C.00
Sausage
Per capita quantity 2.41 2.61 2.61 - 1.17 to + .03 1bs.
Per capita expenditure  2.L3 2.63 2.57 -#0.10 to + £0.12
Total Pork (6 Cuts)
Per capita quantity 2.50 2.65 2.4,3 -11.01 to -1.70 1bs.
Per capita expenditure 2.48 2.79 2.36  -#5.49 to + £0.05

—

a . o . I .
he number of families in each family sizs
family size 1, 143

persons, 20.

group was as rfollows:

2 persons, 50; 3 or L persons, L7; 5 or more

b s e . X
Tests of signiiicance for comparison betwezn group mz2ans are
shown in Appendix C, Part II.
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quantity purchasss of bacon, group 2 families were higher income
families than those families in group 3. The relatively higher income
levels with group 3 families for quantity purchases of picnic shoulders
seemed to be an exception to the general pattern of lower incomes

associated with this group for other cuts.

Per Capita Income

The per capita quantity changes made in sausage purchases indi-
cated that group 1 families had significantly higher per capita incomes
than did other response groups. A general trend in the level of per
capita incomes associated with various group responsiveness could not

be established by testing the mean per capita incomes for response

groups.

Results from Regression Analysis

The results from the regression analysis for pork were generally
found to be similar to the results obtained for beef. The low multiple
correlation coefficients obtained for these equations again suczested
that the results would be of little use in predicting the price
responsiveness of individual families. However, several of the re-
gression coefficients in the equations for individual cuts were found
to be significant at the 10 percent level ar better. This indicated
that some family characteristics may be important when predicting
changes in group purchasing patterns fbr soﬁe cuts of pork.

An increase in the price of pork suggests that families who are

most responsive to price changes would decrease their purchases of pork.
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TASLE XLITIT

t FAIILY INCGiiZ IN 1953 FOR FA'ILIES GROUPED ACCORDING TO

THE DIGREZ OF CHANGS IN SXLECTID <ASURRS OF PO2K PUCHASZES
FROW 1952 TO 19532

Retail Cuv

_— —— —_—— ,—_—_—_—m_ ==

Class Limits

Group 1 Group 3 for Group 2

Bacon

Per capita quantity $4813.60 ¢51562.80 #,504.50 - 1.50 to + .13 1bs.
Per capita expenditure L650.00 5183.70 04AL47.70 -£0.26 to + $0.77
Pork Chops and Steaks

Per capita quantity 4,938.60  L630.20 L654.50 - L.6L4 to .97 1bs,
Per capita expenditure L4918.20 L865.10 U1590.90 -#2.1C to -#0.19
Ham

Per capita quantity L772.70  5058.10 LSLT7.70 - 3.01 to + .58 1lbs.
Per capita expenditure L4822.70 U1869.80 L4781.80 -#1.65 to +$0.55
Picnics

Per capita quantity L743.20  L67L.LO 5052.30 - 1.02 to + .03 lbs.
Per capita expsnditure 5C11.30 L734.90 4725.00 -£0.38 to + #0.4S
Porx Roasts

Per capita quantity L8CL. 70 5061.80 04556.430 - 1.80 to O 1lbs.
Per capita expenditure L863.60 L341.90 L7568.20 -¢0.90 to £0.00
Sausage _

Per capita quantity 5095.50 UH51.20 L4722.70 - 1.17 to + .03 1bs.
Per capita expenditure ©5054.50 4702.30 L713.60 -#0.43 to + £0.12
Total Pork (6 Cuts)

Per capita quantity 5029.50  4797.70 L6iL5.50 -11.01 to -1.70 lbs.
Per capita expzsnditure 5093.20 4739.40 L643.20 -#6.49 to +#0.05

#The nunber of families in each income group was as follows:
per family income #5000 and over, 033 &#LOCL to #1999, 273
#,0CC and under, L1.

b
Tests
shown

of
in

significance for comparison betwsan group means are
Appendix C, Part II.



TACLE XXTIV

ASULLES COF

FA0: 1952 TO 19532

PiR CAPITA IWCOMS IN 1953 FOR FAMILILS GROUPED ACCORDING TO
5 DEGREE OF CHANGE IN SULECTED his

POiR PUACHASZS

Degree of Change in

Retail Cut Consumption® Class Limits
Group 1 Group 2 Group 3 for Group 2

Bacon

Per capita quantity $2038.66 #1761.4L0 #1748.1 - 1.50 to + .13 lbs.
Per capita expenditure 1935.68 1858.1h 1757.05 - £0.26 to & £0.77
Pork Chops and Steaks

Per capita quantity 1932.73 1689.06 1729.77 - L.6L to .97 lbs.
Per capita expenditure 1915.L5 1869.30 1768.6L4 -#2.40 to -#0.19
Han

Per capita quantity 1891.59 188L.41 1775.45 - 3.01 to + .58 1bs.
Per capita expenditure 1858.18 1929.53 1762.95 -£#1.85 to +#0.65
Picnics

Per capita quantity 1746.59 1929.30 1875.59 - 1.02 to + .03 lbs.
Per capita expenditure 1756.36 1950.93 1795.91 -#0.38 to +#0.L5
Porx Roasts

Per capita quantity 1793.02 1889.31 1867.05 - 1.8C to O 1bs.
Per capita expsnditure 1774.55 17u3.26 2030.45 - #0.90 to #0.CO
Sausaze ‘ .
Per capita quantity 20069.32 1826.74 1654.32 - 1,17 to + .03 lbs.
Per capita expenditure 2030.23 1804.19 1715.23 - #0.L0 to + £0.12
Total Pork (6 Cuts)

Per capita quantity 1880.23 1869.53 1801.36 -11.01 to -1.70 1lbs.
Per capita expenditure 1v56.62 1720.00 1670.91 -#6.L9 to +0.05

a . n o . . .
The nunber of families in each income group was as follows:

per capita income 1249 and under,

#1801 and over, 39.

3
0233

#1250 to #1800, 39;

bTests ol sicnificance for comparison between group means are
shown in Appendix C, Part II.



Thus, in studying the equations for pork it will be observed that
family characteristics which tend to increase consumer responsiveness
have a negative regression coefficient. Convers=ly, the regression
coefficients for family characteristics that tend to decrease consumer
responsiveness to price changes are associated with a positive value.
The predicting equation for quantity changes for total pork was as

follows:

Change in Quantity (Y,) = 16.9817 - 6.32L5 log X,

(6.0855)
(1)
- 1.8237 log X, - 1.0535 log X5 + 5.6208 log X,
(Lo.7186) (10.9017) (7.u267)
R = ,1005

<

The average change in total pork consumption that was predicted by
this equation was a decrease of over seven and one-half pounds of pork.
The average values of the family characteristics associated with this
equation are the same throughout the study. To repeat, the average per
family income (X,) obtained for the equations was #4240, age of home-
maker (X,), 4L.8 years; education of homemaker (X,), 10.8 years; and
size of family (X,), 2.7 persons.

The effects of ags of homemaker and size of family were to decrease
consumer responsiveness to price changes. Family incomes and education
of the homemaker tended to make families more responsive to price
changes. Howsver, all of the regression coefficients for this equation

have very high standard errors, indicating that they probably give
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little more than a directional indication of the relationship between
family characteristics and consumer responsiveness to pork prices.

The equation for the prediction of changes in expenditures for
total beef was as follows:

Change in Expenditure (Y,) = 3,L4C0 - 1.2907 log X, + 1.1791 log X,
(3.2447) (5.7151)

(2)

8508 log X5 + 1.7319 lez ¥,
.8127) (3.9599)

3
(s
A= ,0873

None of the characterictics were sugpestiva ¥ rubstantial effects
on consumer expenditures for pork when this equation was fitted. The
large stanaard errors of the rerressicn coefficients also indicate an
unreliable relationship betwsen any one of the given characteristics
and consumer expenditures for all pork.

The equations used in precicting the average responsiveness in
pork purchases for all families in the study are summarized by indi-
vicual cuts.

The results for individual cuts of pork are indicated in the
equations that follow,

Bacon:

Change in Quantity (Y5) = - 9.0524 - 1.9628 log X, + L.19ul log X,
(1.6161) (2.8500)

(3)

+ 6.6582 log X4 + 3.C575 log X,
(2.8987) (1.9747)

R= 1138
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Change in Expenditure (Y ) = - 4.2372 - .4386 log X4 + 2.C985 log X,
(1.0791) (1.9008)

(4)

+ 2.3021 log X5 + .7uLS log X,
(1.9333) (1.3170C)

R = .1353
Pork chops and steaks:

Change in quantity (Yg) = 25.9934 - 3.2159 log X; - 9.2577 log X,
(2.7595) (L4.8605)

- 2.7145 log X5 + .5303 log X,
(L.943L) (3.3677)

R = 1954

Change in Expenditure (Y4) = - 1.C8LO - .L917 log X, -.9141 log X,
(1.8292) (3.2219)

(6)

- .BuB2 log X5 + .C285 log X4
(3.2759) (2.2324)

Hams

Change in Quantity (Y,) = - 6.680 + .C71L log X, + L.2864 log X,
(2.1630) (L4.3383)

- 3.3800 log X5 + 3.5185 log X,
(L.L12k) (3.0059)

R = -1373
Change in Expenditure (Yg) = - 5.5516 + L7010 log X, + 2.7543 log X,
(8)

- 2.3369 log X5 + 2.2300 log X4
(2.9726) (2.0252)

R = .1383
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Picnic Shoulcers:

Change in Quantity (Xg) = - [;,9108 + 1.7354 leg X4 - L3195 log X,
(2.029%) (3.57L7)

(3)
- 1376 log X5 - 2.0261 log X,
(3.6358) (2.4769)
R = .0B73

Change in Expenditure (Y,q) = .C977 + .5626 log X, - .3899 log X,
(.9859) (1.7364)

(1c)

- .9962 log X5 - 9747 log X,
(1.7651) (1.2031)

R = ,0889

Pork Hoasts:

Change in Quantity (Y,,) = 1L.C555 - 1.1255 log X, - 2.2328 log X,
(2.0545 (3.6189)

(11)

- 6.7190 log X5 - .9163 log X,
(3.6507) (2.5075

R = 2094

Change in Expenditure (Y;,) = 5.3598 - .3638 log X, - .3713 log X,
(1.0876) (1.9157)

(12)

- 3.3667 log X5 - 605k log X,
(1.948%) (1.3273)

R = .2108
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Sausage:

Change in Quantity (Y;3) = - 2.7167 - 1.7067 loz X, + 1.5477 log X
(1.2828) (2.2595)

+ 5.0664 log X5 + 1.4616 log X,
(2.2961) (1.5659)

R = ,2108
Change in Expenditurs (Y,,) = - 2.9045 - .5260 log X, + 1.090 log X,
(1)

+ 2,579 log X5 + .3298 log X,
(1.3250) (.9027)

R = .1791

The equation predicting changes in per capita quantity purchases
of bacon indicated that all the family characteristics except family
income tended to decrease consumer responsiveness for this cut. The
standard error of the regression coefficient for education was quite low,
indicating that this coefficient was siznificant at the 5 percent level.
This would seem to give strong indications that education has a definite
effect on bacon purchases, the higher the educaticn of homemakers, the
lower the response. The signs on the coefficients in equation 5 sug-
gested the same directional relationships between the family character-
istics and consumer expenditures for bacon as did equation L.

Age of the homemaker was found to be significantly related to the
changes in quantity of chops and steaks that consumers purchased. The
direction of effect was for the change in purchases of chops and steaks

to decrease as education increased. Size of family was the only



cnaracteristic which tended to decrease consumer responses for these
cuts.

The equations fer ham indicate that education was the only family
trait that decreased consumer responsiveness. Incomes were probably
the only family characteristic that was ciscouraging to increased family
responsiveness for picnic shoulders.

The level of education of the homemaker was found to be signifi-
cantly related to consumer purchases of pork roasts. In general, it
can be said that as educaticn increased, roast purchases decreased.

Tkis tendency was borne out at tre 10 percent level in both equations
predicting changes in roast purchases.

The educational level of homemakers was also significantly related
to changes in purchases of sausagz., In this instance, it was found that
as education increased, change in sausage purchases increased, indicat-
ing an unexpectad response on the part of homemakers to price changes
foer this cut. This relationship was significant at the 5 percent level
in the equation predicting changes in the quantity of sausage purchases,
but was maintained at the 10 percent level in the equation predicting
expenciture changes. The effects of other characteristics on the

responsiveness of families for this cut remain uncertain.



CHAPTER V
SUMIARY AKD CONCLUSICHKS

In the past, price elasticities for meat items have been computed
by conventicnal time series analysis using aggregate market data to
indicate consumer behavior., Some recent attempts have been made to
estimate price elasticities for meats at the retail level using consumer
panel data.

The sample providing the source of data for demand studies based
on consumer panel purchases is limited in nature and scope by the
small number of families who provide the information for such studies
as well as by the restricted geographical area represented by the popu-
lation. These limitations have raised questions pértaining to the
applicability of the price elasticity estimates thus obtained in pre-
dicting the behavior of more general groups of consumers and in dif-
ferent geographic areas.

To determine the applicability of price elasticity estimates based
on consumer panel data it is necessary that price analysts have some
indication of the relationships that exist between consumer response
to price changes and family characteristics. The present study has been
an attempt to relate four, and in some cases five, characteristics to
consumer responsiveness to price changes for red meat items. These
characteristics were; age and education of the homemaker, size of

family, per family income, and per capita income. The two years,

82
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1952 and 1953, were chosen as a suitable time period for carrying out
the study.

During this two-year period, substantial price adjustments were
observed as the supply and demand situations for beef and pork changed.
These sizable changes in meat prices caused consumers collectively to
make some of the sharpest adjustments in meat purchases that have
occurred in recent history. The average annual per capita consumption
of beef for families in tne iMichigan State University Consumer Panel
increased nearly 10 pounds, iieanwnile, pork conswaption was decrecased
by more than 5 pounds. These sharp adjustments in meat purchase
patterns for the families in the pansl were also observed for consumers
at the national level. Although the average ilichizan Stete University
Consumer Panel family made rather logical acdjustments to changing beef
and pork prices, individual family adjustments were extremely diverse.
In a sub-sample of 131 families, the change in per capita purchases of
beef between 1952 and 1953 ranged from an increase of over 60 pouncs
to a decrease of more than 2C pounds of beef per capita. FIor pork
purchases, the pattern of response varied from a decrease of nearly 55
pounds per capita to an increase of more than 20 pounds. Such a wide
variability in the responsivencss of individual families provided an
excellent opportunity to analyze differences in consumer response to
meat price changes as related tc family characteristics.

Only those families who were meumbers of the liichigan State
University Consumer Panel LO weeks or more during both 1952 and 19U3

were included in this study. The meat purchases of these families



were subjected to three methods of analysis. First, families were
grouped accoraing to each characteristic to determine whether families
who were different with respect to a given characteristic were also
different in their response to price changes. Secondly, families were
grouped according to the degree of change in meat purchases to determine
if these sub-groupings were also different with respect to family
characteristics., Finally, multiple regression analysis was used to
determine the net effects of family characteristics on consumer respon-
siveness to price changes for each cut as well as for total beef and
total pork.

The results for beef indicated that age and education of the home-
maker as well as size of family are probably related to the changes in
beef purchases. The effects of per family income and per capita income
were not consistently significant. However, in all cases it was
possible to get little more than a directional indication of the
effects that tnese characteristics had on beef purchases.

The results yielded by relating age of the homemaker to the level
of response in beef purchases were fairly consistent throughout the
study, both for the various methods of analysis and for individual cuts,
The effect of age of homemaker was to increase responsiveness to beef
price changes. As age increased, consumers were found to increase their
beef purchases more relative to younger age homemalers,

It was generally found that education tended to decreass response
to beef purchases. Similarly, it was found that as the size of family

increased, consumer response to lower beef prices decreased.



Per family income and per capita income did not appear to have a
marked effect on responsiveness. However, there was some indication
that consumers with higher incomes may have made the larcest increases
in beef purchases.

The results obtained when family characteristics were related to
changes in pork purchases were generally found to be consistent with
the results obtained for beef, The effect of age of the homemaker was
found to be somewhat less preonounced on pork purchases than it was on
beef, However, the results from all three methods of analysis indicated
that the directional relationship between age and degree of change in
pork purchases was positive., This would indicate that older homemalkers
were more responsive to pork prices and therefore made the greatest
decreases in pork purchases,

The effects of ecucation of the homemaker were to increase pork
purchases as education increased. This wuld indicate that the more
educated the homemaler, the less the response in pork purchases.
However, these results were somewhat inconsistent for individual pork
cuts, where education was found to have varied effects on responsiveness
to price changes.

The size of family was also found to be negatively related to
changes in pork purchases, The effects of income measures on response
in pork purchases were not established as being important.

The results obtained for age of the homemaker were somewhat
contrary to those reported by Zwick in a similar study using the weekly

food purchase diariss of a group of families in liedford, lassachusetts



(See page 6, Cnapter I). Zwick feund that as age increased, consumer
response to price changes cdecreased.

Reascning from a purely theoretical point of view, it would
appear that the age of homemakers may well be positively related to
consumer respensiveness to meat price changes. Since older homemaliers
formed their purchasing habits during less prosperious periods than dia
younger homemakers it may well be that these olcder homemalers tend to
be more frugal in their shopping habits. If it can be maintained that
purchasing habits, once established, do not change readily, there scems
to be some reason for believing that tihe results pertaining to older
homemalcers being more responsive are valid,

Since older homemakers were generally found to have lower educations
and smaller sized families than was true for younger homemaiers, the
negative relationship between meat purchases and thsse factors may well
be influenced by the importance of age and its relationship to consumer
behavior.

Empirical results of this study indicate that responsiveness to
meat price changes does not bear a high degree of relationship to any
of the family characteristics studied. However, wnen these empirical
resulls are combined with theoretical considerations there appears to
be substantial evidence to support a conclusion that age of homemaker
is a significant factor affecting consumer responsiveness to meat price
changes. The exact masnitude of this relationship should be pursued

further in subszquent research.
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SUMARY CARD
1. 2. 3a. b,
h . 5 e 6& . b . l
Ta. b, Ba. b. ]
4
9a. b. 10a. b. )
!
30a a a 1lla a a
b b b b b b
c c c ] c c
d d d d d d
e e e e e e
60a a a 30a a a :
b b b b b b :
c c c c c c )
d d d d d d "
e e e e e e
70a a a hla a a ’
b b b b b b \
c c c c c c
d d d d d d 4
e e e e e e N
80a a a L2a a a K
b b b b b b iy
c c c Cc c c !
d d d d d d '
e e e e e e '
dq T70a a a
b b b
de c c c
d d d {
Total Change e e e ;
Q 81a a a
b b b
c c c '
E d d d :
e e e
dq
de

re

(See incex to summary card on next page.)
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INDEX TO SUITMARY CARD

Informaticn pertaining to family:

1. Family number
2., Type of family .
3a. Number of weeks in panel, 1952; b. 1953
L. Age of homemaker
5. ZZducation of homzmaker
ba. Averace nurber of persons per week, 19525 b. 1953
Ta. Per family income, 19523 b. 1953
8a. Average number of persons per meal per week, 1952; b. 1953
9a. Per capita income, 19523 b. 1953
10a. Suppleamentary informaticn

Information pertaining to cuts:

30a, Average annual quantity, 19523 a. 1953; a. change
b. Average annual expenditures, 1952; b. 19533 b. change
c. Percent wasks bought, 19523 c. 1953; c. change
d. Average annual per capita quantity, 1952; d. 1953; d. change
e. Average annual per capita expenditures, 1952; d. 19533 d. change

Information pertaining to total beef or pork:
dq. Total change in per capita quantity, 1952-1953
de. Total change in per capita expenditures, 1952-1953
Information pertaining to changes in total meat consurption, (10 cuts):
Total change
Q. Total increase or decrease in per capita quantity of
meat purchases, 1952-1953.

E. Total increase or decrease in per capita expenditures
for meat purchases, 1952-1953.,
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PART I

RESULTS rOR TESTS OF SIGNIFICANT DIFFLIENCES BETWZEN MEASURSES COF
CHANGZ IN 3Bx:¥ PURCHASSS FCR FA-ILIESS GROUPzD ACCORDING TO
FPAILY CHAACTSISTICS

Classification of Families

Grou Aze Education Size of Per Family Per Capita
P (Years) (Years) Family Income Income

(Persons)  (Dollars) (Dollars)

1 35 and 8 or less 1 #5000 and #1301 and
under ovear ovar

2 36-50 9-11 2 ¢,001-11999 €1250-1300

3 51 and 12 3-4 ¢4000 and ¢1249 and
over under under

L 13 or more 5 or more

. . Qs s o a
Group Comparisons Testing Significant

Aze Ecucation Size of Per Family Per Capita
Family Incoms Income

Change in Percent
weeks bought:

Hamburger ’ (3%u1),., .
Roasts (2&4)"" (1&2)."
(1&3)°
Stewing and " “
Boiling Beef - (27)" (122)"

Change in Per
Capita Quantity

)

Hamburger (gnr)%&* (12)”
e (327
Roasts (123)"" (2244)" (123)%
s e (223).,,
Steaks (122), (241),  (GA)
(1&3)°  (223)""
Stewing and . . N
Boiling Beef L (1) (1&4)", (13)00,
Total Beef (1&2)"° (ash).,  (2zh)l (203)
(223).,...  (3%4)"
(224)"""
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PART I - Continuzd

o8

Aze Bducation Size of Per Fanily Per Capita
Family Income Income

Change in Per
Capita Expenditure

Roasts (2@3)i$
(224)
Steals (172 ) (224)” (324)"
(l:7 j ) YIRS M 363%
Total Beef (122)", (2™L)." (123)., (2%3)7"
(123)" (223)" (1o)”

*Levels of significance are indicated as follows: Ten percent
level, %*; five percent level, t; one percent level, =%,
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PAXT II

AASULTS FOR TiS7S OF SIGHIFICANT DITTEAZNCES BATWEAN LZVELS CF
FAUILY ClARACTEZRISTICS FCit FALILISS GUOUPZD ACCO&DIQG TO
CHANGES IN Bzl PUACHASES BETWHEN 1952 AND 1953

Ace Hducation Size of Per Family Per Capita
Family Income Incone

an

Change in Per
Capita Quantitvy

Hamburger (123 )VT (172 ):‘ﬂ o
Roasts (223)"  (f2). (122)... (172)..° v
(23) (203)7" (223) (12)

Stewing and

Boiling Beef (1°2)",
Total Beef (223)77 (223)"77  (1r2)..,., (223)7
(223)
Change in Per
Capita idxpenditure
Hamburger . - . (223)"
Roasts (223)"°" i (223)°

(
Steaks (
Stewing and

Boiling Beef (122)" (172) 0
(223)7, v (223)0 -
Total Beef (122). ., (2:3)777  (122). (1%2) 0
(223)" (223)77" (223)""°

% evels of significance are indicated as follows: ten percent
level, 33 five percent level, %5 one percent level, =&k,
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PART T

RESULTS FOR T2STS OF SIGNIFICANT DIFFARENCEZS BATW: N HSASURLS OF
CHANGE IN PO:xK PURCHASES FOR FAMILIES GROUP=D ACCORDING TO
FA-TLY CHARACTERISTICS

Classification of Families

Group Age Education Siz2 of Per Family Per Capita
(Years) (Years) Family Income Income
(Persons)  (Dollars) (Dollars)
1 35 and 8 or less 1 #5000 and $£1301 and
under over over
2 36-50 9-11 2 $,001-4959 #1250-15800
3 51 and 12 3=U ¢,,000 and ¢1249 and
over unaer under
L 13 or more 5 or more

- . , . R a
Group Comparison Testing Significant

Ace Education Size of Per Family Per Capita
Family Income Income

Change in Percent
weeks bought: “ - e,
Bacon (183)" (2&)™ (183)..,
(285) 7

Chops and Steaks (22)) " (122)F
(1&3),
. (1&4)"
Ham (1%3)" . -
Roasts (122)7 (1ew)™ (123),.
(1e3), (223)" sevrse
Sausage (1) (1%3)..
(2&3)""
Cnhanges in Per
Capita Quantity: "
Ham (12d1), "
(1%2).,
Picnics (123)" “
Roasts (1&3)"

®Levels of significance are indicated as follows: ten percent
level, *; five percent level, :=t; one percent level, &et,



PART II

\O

RESULTS FCR TiSTS OF SIGIIFICANT DIFFEQRENCES 2ETWZ AN LiIVELS OF
FAITLY CHAZ{ACTERISTICS YOR FAYILIZS GrOUP&D ACCU&DIQG TO
CHANGES IN POHK PUxCHASKES BiIW<AN 1952 AND 1993

Ase Education Size of Per Family Per Capita
Family Income Incone
Chanse in Per
Capita Quantity
Bacon v (1&2)i* . (223)°
Pork Roasts (223)" (122)" (103)...
* (2:3)7 et
Sausage (123)., (123)"
(2%3)

Chang= in Per
Capita Expenditure

Bacon
Poriz hoasts

Sausage
Total Pork

LA

(2:3)"

2¢3)"

(233 )-)'r*

8Levels of significance are indicated as follows:

ten percent

level, %*; five percent level, :&¢; one percent level, =&k,
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