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CHAPTER I
INTRODUCTION
General

One of the more important economic decisions in any society concerns
the kinds of products and the amounts of each that are to be produced
with scarce resources. The manner in which this decision is made differs
greatly between different types of economic systems. In one type of
system all economic decisions are made by a board of planners and consumers
have little, if any, influence on resource allocation, However, in our
capitalistic society, consumers play a very different role, th@ nature of
this role being well exemplified by the adage "The customer is king",

Consumer sovereignty in our society is based upon the relationship
that exists between the interdependent forces of the household and firm,
The theory of the household portrays individual consumers as having ordinal
preference scales or utility functions which they wish to maximize under the
restraint of their budget or income, and product prices as given in the mar-
ket. Consequently, consumers register more dollar votes for those products
that are higher up on their preference scales than for those commodities
which occupy a lower position on their preference surface. The collection
of goods finally chosen therefore depends on, (1) the individual's set of
values or preferences, (2) the size of his income and (3) product prices as
given in the market,



The theory of the firm portrays producers as attempting to maximize
profits, With due consideration being given to the restraints imposed by
transformation functions and resource costs, producers will reach their
objective by producing those commodities that command the highest prices in
the market, Hence, producers guided by the profit motive will respond to
consumer desires,

In order for an optimum allocation of resources to come about it is
necessary for the marketing force, which brings households and firms to-
gether, to perform its pricing function efficlently. Most definitions of
marketing are restricted to the physical tasks performed by middlemen,

Such a narrow definition does not take into account the function of market-
ing in price formation or determination and the directive role it exercises in
guiding the flow of factors into their optimum use in production and goods

and services into oomunption.l

Viewed in this light, marketing should
start with determination of consumers' desires rather than with the bundle
of goods that just happens to be prtr.'m."m.aeﬂ.."a Therefore, one of the major
objeetives of our marketing system should be that of measuring consumers?!
preferences for various kinds and quantities of products and then accurately
reflecting these preferences back to producers.

The general problem area of this study is concerned with the efficiency

with which the marketing system performs its economiec or prieing function,

10 S. Shepherd, "The Field of micult.m-al Iu'lreting Buoarchs Ob=
jaotim' mm’ wmt m G!‘iteril’ E il A LAILL G o
IXXI, No. 3 August, 1948, pp. 444=445.

G. G. Judge, S. K, Seaver, and W, F. Henry, "Competitive Position of
the Comnecticut Poultry Industry: Economic Interpretations of Interregional
Competition,® University of Commecticut, Bulletin 309, 1954. p. 7.
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For example under the present system do consumers get the types and quanti-

tles of commodities desired or could producers reap a greater return by

changing the production ratio of products? In order to answer this question

we need to have information relative to the following:

l. Consumer basic p:referex.weta3
2+ The monetary values that consumers place on their basic preferences

3. How can we merchandize so as to better meet consumers desires

4. How can labeling, grading ete, be orientated toward consumer basie

preferences

This study is primarily concerned with questions (1) and (2) above,
that is, what are consumers basic preferences and what monetary values do
they place on these preferences. In an attempt to investigate these ques=-
tions, this study is concerned with the commodity beef., However, since
this is a pilot investigation and limited in persommel and funds, only the
T-Bone cut of steak is utilized., This choice was made since T-Bone steak
is one of the major primal cuts of beef for which price is affected by the
grade,

The major objective of this study can be stated thuss to measure the
various aspecte of consumer basic preferences for T-Bone steak and to ascer-
tain the monetary values consumers place on their basie preferences,

In the course of following through on the major objective several
methods of research will be investigated as to their applicability to this
type of study and suggestions will be made for future work, Also price re-
sponse relationships for different grades of T-Bone steak will be estimated
from empirical results and an economic analysis will be made for each relation-

ship,

3Baaa:l.o: preferences, as used in this study are defined as those prefer-
ences which are independent of prices and income,



The Problem Area Restated

The problem area of this study has been stated in terms of the efficiency
with which the marketing system performs its pricing function. Before we
examine the problem area in more detail it may be well to define marketing
efficiency as it is used here,

The following definition of marketing efficiency follows the logic pre-
sented in a preference study by Goldman concerning the commodity eggs.

The total efficiency with which eggs are marketed in a given
comunity may be expressed symbolically as a vector:

R T R )
Where: u = total efficiency (utility)

u?) « the wtility of the 1% individual from the con-
sumption of eggs

@ = the number of consumers in a given community
The vector, (1), is defined as greater than any other vector
when at leagt one of its components is greater than the correspond-
ing component of any other vector, and no other ccmponent is less,

Adccording to this definition, maximm marketing efficiency exists

when no other change in conditions increases the vector, (1) - - i.e.,

it must be imposeible to :I.zorme the utility of any persons without

decreasing that of others,

In a similar manner, by this definition a given society will be max-
imizing satisfaction from resources geing into the production of T=-Bone
steaks only when function (1) is at maximum, Such a definition finds a
bagis in welfare economics and a measure of welfare is defined relative to
the degree that the utility function is maximized, Maximum welfare exists
when the atility function is maximized under a given transformation func-

tion for society and under a given income distribution,’

41an Stewart Goldman, "Efficiency of Marketing in Des Moines,"
unpublished Ph.D, Dissertation, Iowa State College, 1956, pp. l=3.

50. Lange, "The Foundation of Welfare Economics," Econometrica, X,

1942’ pp . 215-228 *



As has been pointed out previously, consumers cast dollar votes for
those kinds of products that are higher on their preference scale, There=-
fore, whenever a consumer buys a particular quality (grade) of beef he is
casting a dollar vote for that particular grade. Retailers, in turn, com=-
pile such dollar votes and then inform their suppliers of preferred grades
by buying more quantity of those particular grades for which more votes have
been cast, This process is carried back to the primary producer who then
has Iknowledge of consumer preferences as indicated by price ratios of the
various grades,

With reference to beef, consumer satisfaction can be at a maximum only
when producers have an incentive by the means of price differentials to pro=-
duce those grades and quantities of each that are desired. Therefore, in
order to be efficient, a marketing system must not only determine consumers’
bagic preferences, but must also accurately reflect the true monetary values
placed on these preferences back to producers,

The measurement of consumer prefarenéea and related variables is a
relatively new typs of research, hence, the methodology upon which these
studies are based is still in an exploratory stage., Therefore, a companion
problem area is that of screening available methods as to their admissibility
for generating empirical data by which to investigate the major problem area.
Each of the available methods has certain advantages and disadvantages depend=-
ing on the particular problem to be investigated. In particular the methods
evaluated will be consumer and markeit surveys versus controlled experiments,



CHAPTER II
THEORETICAL FRAMEWORK

Since the measurement of consumer preferences is a relatively new
area, there is a lack of systematic theory pertaining specifically to
this type of work, However, a general framework can be developed from
conventional economic analysis of the forces of the household, firm, and
market, Only a brief statement of the relevant theory will be given in
this section.

As pointed out earliery, the force of the household consists of indi-
vidual consumers who attempt to maximize utility functions under the res-
traints of limited money incomes and product prices as given in the market
place. In order to examine consumer behavior it is necessary to comsider
all three factors simultaneously. Economic theory provides a convenient
tool in indifference curve analysis, which combines all three factors into
a gingle analysis,

The theory of the firm porirays individual producers as combining a
bundle of resources in the manner which will enable them to realize the
greatest net return for their productive effort. The restraints under
which firms attempt to reach their goal are produet prices, physical
transformation possibilities and resource cost., The theory of the firm
provides a tool in terms of iso=-resource curves for analyzing producer
behavior toward rescurce allocation between products. Iso-resource or
iso~cost curves deplets possible combinations of two products that can
be produced with a given resource or cost outlay.



It is not sufficient to present a theory that includes only the
theory of producer and consumer behavior, Each of these units arranges
its behavior pattern in terms of a market variable, which is price. To
formulate a complete theory, it is necessary to present a theory of the
determination of this market variable. The interaction of consumers and
producers in the market place serves to determine the observed levels of

prices,

In order to illustrate the role of the marketing system in rescurce
allocation, a given community's indifference map for Choice and Good grades
of beef will be transposed on the community's iso=cost or production possi=
bility function, &s a means of simplification it will be assumed that
producers can produce either or both Good and Cholce grade animals and
the combinations of the two grades are as given in Figure 1,

In Figure 1, YX represents the community's production possibility
curve for a given amount of resources available for the production of
Good and Choice grade beef. The goal of society is to obtain the greatest
amount of satisfaction as possible from the given rescurces., Two levels

of satisfaction are represented by indifference curves Il and I Similar-

e
ly two priecing schemes are represented by the price lines 1'1 11 and Iz X
These two pricing schemes bring about two different resource allocations,
one is efficient, whereas the other is inefficient,

Assume that the marketing system reflects pricing scheme 1’1 !1. When

this is the case, firms will produce at point R which yields Oa, of Choice

1
and Obl of Good. At point R consumers are on curve Il’ but this is not the
optimum production combination since curve I2 s @ higher level of satisfac=-
tion, is accessible with the given resource or cost outlay. In order to
bring about the allocation that is consistent with sociely's goal, the

marketing system must reflect pricing scheme szz. The point of equilibrium



Pounds
of
Choice
Grade

Pounds of Good Grade

Figure 1. Relationship Between Price Reflection and Resource
Allocation



is at point 5 vhich yields Oa of Cholce and Ob of Good.

The value of society's ubility function cennot be at a maximum if
the pricing mechapism fails to reflect consumer preferences. That is, under
a condition of imperfecit reflection of consumer preferences to producers,
resources are allccated in the community sccording to prices that imperfectly

designate the desires of consumers, Under these conditions welfare cannot

be at a maximum by definition.l

1 _
"0, Langey pp. 215-228,



CHAPTER III
METHODOLOGY
General

The major objective of this study has been stated thus: to measure
the various aspects of consumer preferences for T-Bone steak and to
ascertain the monetary values consumers place upon their preference, In
order to investigate this objective it is now in order to consider the
methodology underlying the generation of data for preference studies,
Two important problem areas involved are:

l., What is the nature of the data necessary to test the postulated
hypotheses?

2. What is the best research method for generating the type of data
specified in (1)?

The general purpose of generating data is to test the empirical valid-
ity of postulated hypotheses; therefore, hypotheses themselves specify the
type of data to be generated, Hence, the initial step in fruitful research
is the formulation of meaningful, testable hypotheses,

Many hypotheses in research dealing with economic problems originate
from functional relationships that economists postulate to describe the
real world, The variables included in these relationships come from two
major sources, economic theory and the researcher's own and others' experience
in the field that initiated the problem,



In order to postulate functions that describe consumer basic and
monetary preferences for different grades of beef, it is necessary to com~
bine information from economic theory, the field of grading, and other fac-
tors that may condition consumer preferences, Since a brief statement of
the theoretical framework has been presented, the discussion will proceed
to grading and other factors,

"The specific grade of a slaughter animal is determined by an
evaluation in terms of factors which influence carcass excellence -
conformation, finish, quality and mturity.'l

These factors are discussed by Dowell and Bjorka in their book Livestock

Marketing,

Conformation is the build, shape, or proportion of the various parts
of the animal or carcass, Animals or carcasses that possess superior con=-
formation yield a high proportion of the most desirable cuts and a low
proportion of the less desirable cuts.

Finish refers to the degree of fat, It includes the fat on the out-
side of the body or carcass, on the inside of the body cavity, and between
the muscles and tissues, Thus, finish refers not only to the quantity but
also to the quality and distribution of fat.

Quality refers to the character of the flesh and fat, In the carcass
it is associated with the tenderness and palatability of the meat and
hence refers to the strength of the muscle fiber, the amount and strength
of the connective tissue and the character of the intercellular fat.
Quality also refers to the relationship between edible meat and fat and the
size and character of the bones,

In all grading work, it is necessary that due consideration be given
to each factor., The same animal or carcass may possess prime confirmation,
choice finish, and good quality., Hence, it is a matter ﬂf balancing one
factor against the other in determining the final grade. '

lofficial United Standards for Grades of Slaughter Cattle", PMA Service
and Regulatory Announcement No, 11, Washington: Govermment Printing Office,
1950, p. 2.

2lnstin Al Dowell and Knute Bjorka, Livestock Marketing (New York
and London, 1941) pp. 302-303,
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Shepherd discusses the usefulness of grades for wholesaling and retail
DUrposes .,

In 1923 the Federal Government began official grading of carcas-
ses, not merely for market reporting services, but as the basis for
purchases of beef. Since that time a number of institutional buyers
have come Lo specify thal the beef theoy buy must be graded and stamped
by an official government grader. This stamp that is placed on carcas~
ges by oificial govermment graders remain visible on the retail cubs,
therefore consumers cen ascertain what grade they are buying when they
buy federally inspected beef,3
Not all meat that consumers buy is stamped with official government

grades, Packers also markebt meat that carry packers private brands as well
as meat that is not labsled to grade in any menner. Hence, consumers have
three alternatives in determining the grade they buy:

le Offielal govermment grades,

2. Packers brands,

3, Their own ability to judge grade quality from physieal character=-
isties, Factors such as fat to lean ratio, tenderness, ete, that are used
by the trade to distinguish between grades will be referred to as grads
factors.,

Factors other than grade factors that may condition consumers basic

preforences ares:

1. The practice of shopping at a vetail outlet that markets only
one grade of beef,

2. The practice of consulting a butcher concerning the quality of
beef thet is purchased

3. Health restrictions such as a no-fat diet,

BGoeffrey S. Shepherd, "iarketing Farm Products - Econcmic Analysis®,
The Iowa State (ollege Press, imes Iowa, 1955, pp. 204=207.

4lﬁihen consumers ask butchers for advice with regard to quality they
indirectly use grading factors since recommendations will probably be
based on grade factors,
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This list 1s not exhavstive, but is sufficient to indicate that face
tors other than pgrade factors may condition consumerg basic preferences.
Even though these other varisbles do exist, this study assumes they pley a
minor role. Therefore hypotheses to be formulated will stress those fac-
tors that are used in grade determination,

& general model depicting the variables that eonditién consumers basiec

preference may be postulated ass

g = £{xy, Xgs X35 Xy X5y Xy Xops ...,’Xh) - ilodel 3.1

there g = preferred grades

x; = amount of marbling {flakes of fat intermingled with lean)

g
o

anount of oubside fatb

= golor of the lean

o
L]

x, = color of the oubside fat

flavor

i

X = Juiciness
Foy = tendarnsss
Xy ere X T other physical factors
Since Hodel 3.1 is for basie preferences, (price and incocme are not
selection factors) it has econoumic meaning only when.écnsumers are able and
willing to attach monetary values to the characteristies they prefer.
A general nedell- depicting preferences when price and income are the
only factors may be given by the following relationship:
g = £xy, %y, X35 %ps x5) | liodel 3.2
There g = preferved gfadeé

X, = price of Frime

Prime, Cholee, Good and Commercial are the only grades considered in
this study.

Ihid,
R i T



X, = price of Cholice

price of Good

\uH
#

x, = price of Cfommercial

Xy = family income
Hypotheses formed solely from Nodel 3.2 would also fall short of describing
the real world wiless consumers only consider price and income when making
decisions as to what "grade to purchase,

In order to formulate a model that describes the actual relationship
existing for consumers! purchases, it would be necesgsary to inelude variables
from both models, The number of hypotheses that could be tested from such a
relationship would necessitate more time and rescurces than were available in
this s%udy, ﬁheggﬁdrelhypatheses presented for consideration will be limited
to those the author deems the most relevant. These are enumerated as followss

1, In general consumers prefer lean to fal, Since the fat to lean
ratio is less in lower grades, consumers will purchase the lower
gradeg when prices of lower and higher grades are equal,

2+ Uhen the price ratio of a preferred grads to other grades inw-
creases, consumers will shlft% from preferred grades to others,

3+ Congumers are not familier with grade labeling,

4o Consumers do not have sufficient knowledge concerning grade face-
tors to distinguish between grades,

Since the next step involves tesbting the validity of these hypotheses
with empiriecal data, different methods of research will be oxamined with

respect to their ability to generate the required data,
Available Hethods

Certain hypotheses regarding consumer preferences for different grades

7. \ . . o

Higher and lower grades as used in this study are relative terms, grade
Good is a higher grade when compared with grade Commercial, bub is a lower
grade when compared with CGhoice,
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of beef were set forth in the preceeding section., Hence, the next step is
to evaluate different research methods as to their ability to generate the
kind of data specified by the hypotheses. The methods that will be con=
sidered are:

1, Consumer surveys

2. Harket surveys (time~-series data)

3. Controlled experiments

4s  Combinations of the above methods

Before proceeding further it is advisable to discuss the more imporbant
olements of each method as they are defined in this study. Consumer surveys
involve interviewing"s whereas, market surveys and controlled experiments
are based on actual purchases, Rhodes makes the following distinctions

In general, this discussion will class as "gales research" all those

methods which base a decision about the effect of a given variable

upon the volume of actual sales of the product concerned, In con~
trast, "interviewing ressarch® includes those methods of determining
consumers atbitudes and preferences by some sort of direct communi-
cation with consumers themselwes, not necessarily involving their
purchasing the product or producis coneerned &
Consumer surveys as used in this study will be synonymous with Rhodes?
Hinterviewing technique',

Since market surveys and controlled experiments both invelve actual
purchases of the product concerned, they will be distinguished on some other
basis, Jessen makes a distinction which is appropriate for our purpose,

The essential difference between the survey and experiment
for determining "cause and effect" relationship is that in the

experiment the investigator exercises “econtrol! over when and which
investigative units of a given factor (or treatment) whose effect

8V. Janes Rhodes, "4 Theoretical and Empirical Investigation of Con=-
sumer Preferences for Beef by Grades in Metropolitan St. Louis, 1954%,
Unpublished Thesis, Harvard University, 1955, pp. 122



is under measurement will be put, It is the exercisihg of this "eonm
trol® that we may call sxperimenting. Vhen we don't exercise this
conirol in our investigation (either because we can't or we don't
choose o) we are surveying rather than experimenting,
Both market swrveys and eontrolled experiments as used in this study
will refer to methods which involve actual purchases, but they will differ
in that market surveys will refer to data which have been generated by the
market wnder normal conditions, and controlled experiments will refer %o
dava that have besen generated under cénditibns controlled by the investigator.
ith these digtinctions in mind, the discussion will procesd to the ad-
vantages and disadvantages of each of the three methods. After welghing the
advantages against the disadvaentages an invesbtigator should be able to forme
ulate expectations regarding the accuracy of results he can obtain from
each method. Hence, he can then make a docision as to the method or cumbinaw

tion of methods that is best suited to hils objective,

Consumer Surveys
The advantages 01 consumers surveys as given by horse aros

Be ﬂerita of the Better Types of Congumer Survey. Since a con-

sumer survey circumvents the market and goes directly to the consumer
it permite a more complete picture of consumers preferences than is
revealed by sales data alone., It is restrieted, if well conducted,
only to the extent of the consumerls ability or willingness to ex-
press her preferences,

Insonuch as the survey is conducted among consuming units, cer=
tain basic faets with which the preferences may be assoclated can be
gecured. In this way individuals whose prafereneeg are studied may
be classlfied according to such factors as: 1nceme, race, age groups,
family sizme, geographic region, and size of communities. Auauures of
covariasbility of factors and preferences may be received.

It is by means of the congumer survey that one is able to go
farthest in discovering the forges determining, affecting, and assocli-
ated with ccnsumer proferences.

gﬁayﬁcnd J. Jessen, (uwpub. sampling class notes) Iowa State College,
1951, ’

19, . D, Horse, "Ratlonale for Studies of Consumer Food Preference®
Advances in Food Resesarch, I1I, p. 410,
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The sdvantages that have been listed are dependent upon a satisfactory.
solution of many problems that are inherent in the survey methed. Some of
these problems ave brought out by Brown,

The survey method is used in the three following general formss:
factual surveys, opinion surveys, and interpretive surveys. The dis=
tinetion among these three types is importent because there is a dif-
ference in the scientific accuracy of information obtained by these.
forms of the questicnnairve methods = ~ =

fhen the survey method is employed in this form, its results are
subject to many errors., These include the errcrs of Benory the in=
ability bo generalize, the desire to make a good impression, and var=
ious humen tendencles which bias the report. Since a humen being is
reporting an action of himself or hii fanily, many errors are bound to
be injected inko the data obtained,

This list is not exhaustive of the problems that sre encountered with
survey techniques, bub encugh are listed to give an indication of the many
sources of errors that the investigator should jake into account vhen he
designs a questionnaire and conducts the interview, Another major problem
which may be mentioned is that of sampling. The results of a survey, if
they are to be useful, must be extrapolated to that population from which
the sample was drawm, Therefore, care must be taken that the sample repre=
sents, az much as possible, the total population from which it is taken,

Assuming that sources of errors mentioned (and others noh Listed) have
been minimized to a satisfactory level, an investigator can eupect to ob=-
tain fairly accurate results in measuring consumsr basiec preferences for
different grades of beef., He can also expect to obtain satisfactory measure=-
ments of those factors associated with basic preferences such as knowledge
of grade characteristics, etc,.

Basic proferences and associated factors are incorporated in the overall

objective of this study, bubt since the major cbjective also pertains to meas~-

uring monetary values that consumers place on basic preferences, it is necessary

111y@on 0. Brown, HMarkebine and Digtribution Research, (New York, 1949
pp. 296-297,
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to fermulate some expsctation of the accuracy of the data the investigabor
could expect to obtain if he injeéﬁed hypothetical prices into the inter-
view,

The manner in which the interviewer can present such 2 situation is by
using photographs or actual culs of the grades in which he ig interested.
Since it is assumed that he is interested in getting responses concerning
grade it is necessary that factors such as kind of cul, amount of bone, size
of eut, outside fat, ete, be at the pame level for all grades, His original
guestion could be "which of these cubs would you choose if all wers priced
at ___¢ per 1b?" Since price is not a selection factor the respondent
should be able to give his basic preference as based on physical character-
istics. Af%er ths respondent selects a certain cut the interviewer can then
raise the price of that cut to some desired level while holding the pries of
the other culte at the original level, He then presents this new situation
to the respondent, who may stay with the higher priced cubt or switehr to one
of the other grades, If the consumer shifits to a lower priced grade it may
be that he is not willing to pay any differentisl, or some smaller differ-
ential than that set by fthe interviewer. In order to determine if the re=
spondent will pay a smeller differential than originally set, the interviewer
would progressively 1ower the price gpread, Similarly to gel & naximum dif-
ferential it may’bé QEcéssary for the interviewer to continue raising the
price of the original selections

It is obvious that this scheme is versatile in the measuring of price
differentials between first and second cholces, second and third, first and
third, snd other cgmbinations.~ This method would give an investigator un~
limited powsr in getting at consumer monetary preferences, if it is assumed

that consumers will give the same responses (or reasomably close) under



actual shopping conditions, The vaiidity of such an asgumpition must be
seriously questioned., Kespondents are placed under a hypothetical shopping
condition that is entirely foreign to that met in real life and it is very
probable they cannct predict their future actions because many factors other
than price change from one shopping period to another,

Based on the limitations which have been presented, it may be difficult
for an investigaﬁor @c measvre monetary preferences by using data obtained

from consumer surveys.
Harket Surveys

Market surveys includes those methods of getting at consumer preferences
by analyzing prices, quantities, and qualities of the product concerned,
liorse lists the following limitations to measuring consumer preferences by
using data obtained in markei surveys.

4 major limitation of the market survey method lies in the over=-
gimplified relationship which is commonly assumed bebween price and
consumers ! preference, 4ctually what is sscured by the market data
survey method is a picture of consumers! choices in terms of prices,
and quantities and gualities taken, Such choices may reflect only
roughly their preferences. The market may be so organized that is
difficult, if not impossible, for the consumers to express adeguately
their likes and dislikes in their market selections, Several condi-
tions may interferes (1) The range of products offcred consumers may
Limit the extent of their choiees. (2) The products may be labeled
inaccurately as to their gquality. Hencs, the consumers in part are
unable to compare sabisfacterily the qualities offered in the markeb
and intelligently to express thelr preferences ip their choices, and
in part are actually wisled in their market celections so that their
market cholces reflect only a limited and perhaps a felss picture of
consumers? preferences. (3) Consumers! market selections of partie=
ular items ave not sclely a funetion of the price and the quality of
the particular product; the selection is confounded by such other
considerations as: store personmel, types of display, proximity of
the store,, glore services, volume of other goods purchased at the
gtore ebe ™

12, . .
Ihid, pp. 93-95,
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Eyen though market surveye yield data which is generatﬁd under actual
marketing conditions, the limitetione as given above would lead an investi-
gator to expect such data to give inaccurate meacurements of either basie
) @ g:"‘

or monetary preferences,

Gontrolled Experiments

-

A poscible altsrnative Lo market and consumer surveys is controlled
experinentation which is a bapic method of research in the physical and
biclogical sclences, Controlled experiments are thase methods in which the
investigator attempts to eliminate the effect of "mon-test® variables in
order %o measure the response of experimental material to varying levels
of a given Whest® variable,

Perhaps ons of tho best mebhods of eliminating non-test factors is to
hold them constant while subjecting the experimental material to different
levels of the test variable, This procedure is relatively easy for physical
gcelentists who work with such varisbles as temperatures, volume, pressure,
chemical reaction ete,, but it is much nmore 4ifficult for soclal scientisis
who deal with subjeet maiter that is alfected by a multitude of variables,
many of which are impracticel, if not impossible, to physically ccntrol
Hence, if a social scientist employs a controlled experiment, he must use
some alternstive proeedure to physical control for eliminating non~test
variables,

in alternative to physical control is statistical control, Statistical

gontrol is

=

sed in both experiments and surveys, but a major difference of
its wese in these two methods of resgearch ie pointed out by Brunk,

lising

coutrol the

not kept o

the sxperimental method the researcher must describe and
qa1t¢0n5 under which the effects are produced. Variables
hant must be wmeasured and eliminated statistically. The

‘*‘C)
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data gathered with the survey method are the everyday experiences of

the Dopulation under study. Eliminstion of the effect of non~test

variables is attenpted by stratification in sampling and by statistical
analysis after the data are gathered. dssuming that this ean be done
the latter approach is restricted in that innovation cannot be tested,

This is & sgrious restriction for market development per se implies

innovetion, >

A frequently used statistical tool in co-variance which allows an ex-
perimenter to adjust results for one soures of uncontrolled variation.

Other means of elimination is by designing the experiment so that variability
of non~test fachorg eéan be eliminated in the snalysis, There are several
designs that are avellsble and the design which a given researcher employs
will depend upon the amount and kind of non~test variables, amount of co=
cperation he can obtain in acquiring sexperimental test units, available
resources, etc.

&n over-all appraisal of controlled experimentation in any study must
be based on how much variation due to non~test factors can be eliminated by
a combination of physical and statistical control., With reference to prefer=-
ence studies, what expectations can an investigator fo;mulate as to the ac-
curacy of the results cbtained from a controlled experiment carried out
under actual shopping conditionst Since sales or isappearance flJUTSS are
the type of data to be analyzed to fulfill the major objective of preference
studies, a general mecdel that relates disappearance and a few of the many
possible sources of varistion is presented in Hodel 3.3.

. yijﬂlm =y + Pi+ Sj + t + I' + d’d + e klm Model 3-3

13max T, Brunk and Welter T. Federer, "Esperimental Designs and Prob-
ability Sampling in Markebing Research," Americen Statistical fAssociation
Journal, Vol. 48, September, 1953, pp. 440-44l.
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1l = guantity disagpearance of T~Bone gteak for jth price,

j%h store, kWh time period, 1%R pesition, and n*? day,
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= over-all mean effect
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= price effect (for the i'® price)

store type offect (for the jth store)

b

]

time period effect (for the period)

r, = location position (for the 1™ location)

£
#

- day effect (for the mbh day)

®
i

: random error

lodel 3,3 states that the disappeoarance of T~-Bone steaks is associated
with the overw-all mean effect, price of T-Bons, store iype, time period,
position of T-Bone display within the store proper, dey effect, and residual
error, It is realized that these are only a few of many variables that can
logically affect sales volumes of T-Bone steak, Other factors are bone con-
tent, size of cut, amount of oubside fat, etc.,

Different experimental designs can be employed to eliminate those facw
tors that are not physically controlied, In ﬁqdel 3.3 a randomized blocks
design can be employéd %6 eliminate the variation due to one non~test factor,
If the investigator vas 1imited in resources, etc. and randomized blocks was
the most efficient desizn available under given restrictions, he would then
block experimental treatments into that non-test factor that would decrease
error sum of squarss by the greatest amount. Glen L. Durrows in a paper
given to the Southwestern Sccial Sclence Meeting, April 1955 states:

ind in retail store experimentation the greatest single source

of variability has been demonstrated over and over again to be thatb

among stores, Tven among stores that have been purposively selected

g0 as to agree in volume of salss, management practices, physical
layout, geographical location and hours of operation, the between=-
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" store compogznt in an analysis of variation still dominates every=

thing else, .

In those cases that present two sources of large amounits of variation,
the investigator can eliminate both by the use of latin square. The latin
square design, however, is‘restrictive in that the number of stores nust
aqual the nunber of treaﬁments.‘lother statistical tools are different
treatment arrangements within a given experimental design, such as factorial
arrangements of treatments, incomplete blocks, split plots, ete. Use of the
more complex designs are, however, dependent upon the objectives, konowledge

£

of sources of variations, ete, Tho usc of an appropriaste design is essential
to a study of this type becsuse of the many factors that are impossible to
hold comstant by physical means, However, in order to reﬁurn_ﬁo the basie
problem involve&; 1t will be assumed that aﬁ investigator ecan control non=-
test factors by"ﬁombining statistigal and physieal contfols. |

If the investigator ie concerned with over-all preference for different
grades, he_eanyemﬁiij&ifferent pricing schemes as treatments, and the dis~
sppearance of various grades will be measurements of the monetary value that
consumers place on preferred grades. If the investigator is interosted in
determining consumers basic prefercnces for individual physical chevacter=
isties by employing Medel 3.3 it is necessary to hold price equal for all
grades while varying the physieal charactsristics being tested. For example
if the experimenter is interested in testing proference for amount of out=-
side fat, all other physical factors, as well as price, must be held constant
while the amount of outside fat varies. Variatlon in disappearance figures

tr ]

would then be the result of the one factor, ocutside fat,

Ygien L. Burrows, “The Adaptation and Use of Experimental Designs in
Herchandising Research! {unpubl. paper presented at Southwestern Social
Seience Meebing, April 1955) p. 5.
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Uombinations of Different Hethods

4 major critlcism of consumer surveys concerns the accuracy of data
obtained from questions dealing with the price differentials respondents
are willing'to pay. GSince a knowledge of price differsntials is essential
if the narketing system is to perform its pricing function efficiently, a
study of this type would have little eccnomic significance 1f bhased solely
on this researeh method,

.gontrolle@ gzper}ménts, if well conducted, appears to be an accurate
method of obt#iniﬁg monetary preferences, but they are‘waak'in that factors
such as income, knowledge of pgrades, etc, can not be obtained from "sales
data® alone, Therafore,‘in order to attain the major objectlve of this
study, a combination of eontrolled experimentation and consumer sﬁrveys

will be employed in the empirical investigation.



CGHAPTER 1V
HORELS A0D EYPIRICAL RESULTS
General

The specilfic objectives of the emplriesl investigation have been stated

L To dctermine consumer basic preferences for different physical
characteristics of beef as they are related to the grades Prime,
Choice, Good and Commercial,

2« To measure the nonetary values that consumers place on their
basic preferences (preferred grades),

3« To compare consumers res pona*” to guestions concerning price

differentials they are willing %o pay as obtained by curveying

yersus responses under actual shooping conditions,

It nay be advizable at this time to point out that this investigation

wag restriclted to visual preferences, which includes those prefe

&

jaleiol:

;.t

17}

that are based ~n the consumerts own ability to judge quality from phy=-
gical characteristics, grade labels, or butchers recommendations, o
attenpt was made to relate visuval preferences to eabing preferenees.l

4ncther point that should be clarified concerns objective (2). This

21

1 .
=TIt is not too unroalistic to assume bthat consvmers assoclale eating
preferences with physical characteristics,

25
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objective refers to measuring consumers monetary values plecsd on different
grades rather than individual physical characteristics, Cases may arise
in which a consumer prefers individual characteristics that are not in=
corporated within a single grade, for example he may prefer bright red

he chosen grade will not

i

&

lean and little if any marbling; in this case
represent the sum total of individual preferences for physical character-
istics, bult will represent an over-all preference,

Selection of Cut. It would probebly be desirable to study consumer

preferences for all fresh outs of beef, However, this would be a task of

-

Jarge proportions, and limited funds and personnel made this approach ine
ble, Therefore, this study was limited to the center cut of the short
loin (T~Bone steak). This cut was chosen for the following reasonss
l. T~Bone is s popular cul, therefore 1t enters into the purchases

of many of those consumers puychasing meat,

e

2, UOrade differences are more important in the loin section than
any other section of the carcass, as debermined by differences
in wholesale prices,

3. T=~Bones are amenable to controlled experimentsj that is, nop=-

test veriables such as size of cub, amount cof bone, outside
trin, shape of eut, etc. can be held constant,

Selection of Stores., The retall ocutlets employed in this study were

selected on the following criteria:
l. Self=-servies
2+ Large volume

3. Glientels representative of differert income levels,



£tillwater Store Lxperiment

The first phase of the study was carriad out during the late winter of
1956 in Stillwater, COklahoma. This phase was set up as a pilot study and in-
cluded a controlled experiment in one large sell-service store, a home survey
of a sample of conswsers Who actually purchaced T-Bone steak during the test
period, and a store survey of a sample of all shoppers within the test store,
Since the controlled experiment was the first %o be performed, its adminis-
tration and}resu ts will be discussed befere taking up” the survey phases,

Procedure, The controlled experiment was designed to give consumers an
opportunity to select different grades of T~Bone steak aﬁ different prices,
4 necegsary featwre was to aduminlster the experiment in such a manner that
consuners would be unaware thet an experiment was being performed, hence
store personnel who took part in the study were cautioned as to this point,

The test store normally offers two grades of T-Bone, Choice and Good
maturé; It was desired to experiment with wore than two grades, and msnage=
ment was questioned as te the possibility of adding both Prime and Commercial,
Commercial was vejected on the basis of store policy, Therefore, the experi~
ment included Prime, Choice and Good mature beef, Good and Choice grades
were supplied by the store through its regular channel, but since its sup=-
pliers did nct merchandize Prime, this grade ha& to be ordered from another
source,

It was anticipated that loins would vary from the top to the bottom of
grede classes, therefore that person who was responsible for cutting and dis-
playiﬁg was requested te mateh top Good with top Choice and top Prime, low

Good with low Choice and low Prime, cte,® The person responsible for cubtting

2 - ‘ . -

dble assistance on matters concerning grade control was freely given
by L. B. Walters of the Animal Husbandry Department of Cklshoma A, & i.
College,
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was also requssted to mateh steaks of the same gize and bone content., This
was & fairly easy task since only the short loin was used for experimental
purposes .

All steaks were trimmed to a uniform fat cover of 1/2 inch and cellophane
wrapped in packages of 1, 2 and 3 stesks for each grade. Each package con-
tained labeling as to type of cut, price per pound, weight in pounds and
ounces, and total purchase price, C(Grade labeling was omitted on the first
five treatments,

The steaks were displayed in three adjacent bins_ag illustrated in the

following diagram,

Other Prime Cholce Good gther
Heats T~Bohe T-Bone T=Bone Heats
Steak Steak Stezk

00 w3 e0 BN 8
o 43 &2 &6 b
2 sé W9 e ¥

% 4% Ve B8 e

Figure 2, Position of Grades Within Display

& guesiion arcse as to position within the meat counter, and on the basis
of traffic flow it was decided to use the center position, To eliminate
poasition effects, the grades were rotated daily among the bins, Since a
source of variation may stem from different levels within bins, the person
in charge of keeping the bins stocked was caubtioned to keep all three at
approximately the same level., This request not only referred to the sbso-
lute level, bub also to packages conmtaining different number of steaks.

In keeping with normal shopping conditions, the stockers were also advised
to keep bins at normal levels. Frequent visite were made to the store to

insure that an adequate supply and grade differences were being maintained.



Sehepes, Soveral prilce structures were considored, but the
one which appeared to offor the most Informatior is presented in Table I.
The time poricd that was provosed for esch trestment in Teble I was 7 days
sines 1t was felt that o majority of conswiers shop at least once a wesk,
Treatments 1 through 5 used packsges unlabeled as o grade; whereas, treat-

wonts & and 7 used paekeges with grade labeling,

THRLE I

TTALY UBED IN STILLUATIR STUHE BIPUNILENY

2

PEIGE DIFFEL

Treatment Frims theice Good

1 0 v 0
2 eld & 0
3 +14 0 4]
4 0 o +14,
5 0 0 -1
& G 0 )
7 o o o

he abselute prices were set at a levsl that did not vary too grostly
iron the retail prices vhich prevailed at that time. 4 spread of 14 cents
wae considered great encugh to obbain a shift in purchases sbong grades.3
The price of Cholcs was seb ab 89 cents for all treatments and the price
of Prime and Good varied sz indicated in Table 1.

the resder may guestion the advisability of keeping the priece of
Choice eonstent throughcut the experiment. Ulth the given number of {reat-

nente it was Pelt that the amcunt and kind of informetion cbtained on grodes

BIt was aleo {elt that vhen price is 14 cenbs below the normal price
some shoppers wonld eome into the T-Bone market, likewise 14 cents sbove
the normal price would drive souwe shoppers avay.
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Primg and Choice would outweigh the information lost on Choice. By using
this prieing scheme it is possible to derdive price consumption (demend)
curves for Prime and Gocd.4

Treatments 1, 2 and 3 were designed to generate a price consumption
response relationship for Prime. In line with this objective 1t will be
noticed that prlees of CGhoiee and Good were held cmnstant during these
treatments. Likewise, a price consumpiion response relationghip for Good
can he derived from Ireatments 1, 4 and 5, in which the priees of Prime
and Choice wers held constant.

Treatments 1, 6 and 7 were designed to provide information on basie
prefersnces, thersfore prices of all grades were equal during these treate
ments, Yreatments 1 through 5 differ from 6‘and’?“in"thgt no identifieation
by means of labels or federal stamps were available to purchasers; whereas,
in Treatments 6 and 7 packages were labeled as ta‘giade, the objective
being to attempt to estimate the impact of grade labeling on selection,

Hodel., A 1ogical'relétionship between disappearance of Prime, Cholce
and Good T-Bone and associated variables for the Stilllwater experiment may
be represented by Model 4.1l. ‘

yi. = 91 + Pi + Q. + @,

J i

Where Yis = disappearance of Prime, Choice and Good TeBone steak
J for the 1 price and j¥* customer- count

Hodel 4.1

u = gver all mean offect

- priee effoct (for the iR price)

P5_=
ey = eustoner count (for the jth count)
e = regidual error

Z"'f}c:n,;‘:«:umpt:'i.cm_e;:‘i.~1:f'v<3~.'3 derived in this study dec not meet all the require-
ments of a theoretical demand curve, but the time period for the entire
experiment was short enough that ineomes, tastes and preferences, range of
available goods, prices of all other gocds (excluding prices of T-Bone
steaks), and the pumber of consumers probably did not undergo drastie change,
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In this model store physical factors such as bone, shape, etc. are
physically controlled, and grades arve rotated smong bins, The effect due
to number of shoppers can be eliminated since the anaiysis is to be basged
on pounds per 1000 customers. Uncontrolled sources of variation entering
into the error term are time offects, income eﬁfggﬁs, prices of substituie
goods (especially other meats), and many others,élﬂéwever, it was felt that
the time pericd of experimentation would be short enough that uncontrolled
sources of variation would remain fairly stable,

Results., Before presenting the fesults it may be well to point out
that difficulty wae encountered in obbtaining adequate supplies, Due to in-
sufficient stock, one, two or all three grades were not availsble on certain
days, Fortunately an adeguate supply §f gll three grades was available on
Thursday, Friday and Saturday of Treatments 1 through 5, Treatmente 6 and 7
did not yield data that could be analyzed due to short supplies, Therefore,
the following analysis will pertain to Thursday, Friday and Saturday of
Treatments 1 through 5. |

Resulis are presented in two types of tables, one type is based on per-
centage figures, while the other is based on pounds per 1000 customers.s
Table II is presented for the purpose of placing pricing treatments close

to the resulis.

TABLE II
PRICING TREATMENTS EMPLOYED IN STILLWATER STORE EXPERIMENT

kY
3
y

Treatment \K Prime Cholce Good Ave, Price

1 7§ .89 B .89 $.89 § 8900

2 o 75 <89 8 «8433

3 1.03 .89 .89 9366

4 .59 89 1.03 L9366

5 89 o5 75 8433
EFigures based on pounds per 1000 customers were obtainable from daily

customer count, which is a normal practice of store management.,
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Tables ITI and IV give the same rcsulits, but Table IV presents the

information in a form that is neesssery in much of the following analysis,

TABLE IIX

PERCENTAGE DISTRIBUTION OF GRADES PURCHASED

IN STILLVATER STCORE BXPIRINENT

Treatnent Prime Cholee

Good Total
% 7 P
1 20.1 427 37,2 100
2 99,9 39.3 30.8 100
3 21.8 35.6 42.6 100
5 19.1 25,8 55.1 100
TABLE IV
POUNDS PER 1000 CUSTCMERS PURCHASED IN
STILLEATER STORE TXPERIMENT
Treatment | Prime Chotce Good Total
1bs, ibse dbse ibse
1 5,648 12,022 104456 28.126
2 13.304 17.495 13,726 L4545
3 9.002 14.702 17.578 41,282
2 3.875 13.618 12441 29.934
5 5074 10.902 23,320 42.296

Test of Models and Hypobheses with Results from the

8tillwater Store Experiment

Bagic Prefevences., In Treatment 1 price was not & selection factor

since all grades were priced at 89 cents. Distinguishing physical character=-

istics among grades were amount of marbling and color of the lean., The lean

to fal ratio was the highest in Good, followed by Choice, then Prime, During

Treatment 1 Prime accounted for 20.1 percent of the total T-Bono sales;



whereas, Cholce and Good accounted for 42.7 and 37.2 percent respeclively.
In testing the hypothesis that consumers prefer lean to fat it appears from
this evidence that consumers are not adverse 1o a moderate amount of marbling
but do not wish to purchase those steaks that are more heavily marbled,
Treatment 1 is the only trestument that gives information as to basle
preferences since the other fouwr involve price differentisls, However, an
analysis of variance was run on the data presented in Table IV, The design
enployed was that of randomized blocks in which the various grades were
blocks and the five pricing schemes were treatments, 4 summary of the re~

sults is presented in Table V.

TABLE V

A}aLYSIS OF VARIANCE SUMMARY FCOR PURCHASES OF T-BONE STEAK
IN STILLWATER STORE EXPrRIMENT

Source DJF, 5.5, Mol Fobs,
Total 14 336.12 - -
Treatments 4 77 24 19.31 L.49
Grades 2 155,04 7752 5.897%
Brror g 103.84 12,98 -

*$ignifieant at ,05 level

Prime Choice Gocd
Stendard error of a grade mean = 1.611.

Grade mean

A mulbiple raﬁge test computed for grade means resulted in Prime being
significantly different from Good and Choiée‘at the 05 level of gignificance.
Pricing treatments were not significantly different from_each other st the.
.05 level of probability. These results lend c:edepée to the evidence that

consumers prefer lean to fat,
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Demand for Prims. In order to obtain a point estimate of the price
response for Prime in the Stillwater test store, the disappearance of Primé
per 1000 customers (y) was fitted as a linsar function of the price of
Prime (x), This velationship ig based upon Treatments 1, 2 and 3 and ap~
pears as Eguation 4,1 in the texh,

(v

In Bquation 4.1 the sign of the price coefficient is negative and

54 Bquation 4.1
227)

therefore agrees with cconomic theory. The price elasticity of demand at

the means is =~1.468, and it is estimabted that a 1 percent increase in the
price of Prime would result in approximately a 1.5 decrease in its sales.
Although'this eguation does appear logical, the fact that it is based on

only three points and the standard error of the price coeffiecient is relative-
ly large (,227), only limited statistical and economic inferences should be
draﬁg§f.;,,

- Demend for Good. A4 point estimate of demand for lood can be spproxi=-
gated by Equation 4.2 in which v is the disappearance of Good per 1000 cus=-
tomers and x is the price of Good,. This equation is based upon Treatments
l, 4 and 5 in which Prime and Choice were held constant at 89 cents, while
Good varied from 75 cents to £1.03.

¥ = 49.985 = .389x Bouation 4.2
(,306) |
Bquation 4.2 gives a negative sign for the price coefficlent. Price
elasticity at the means 1s =-2.245. However, this equation is similar to
that estimated for Prime in that it is based on only three points and gives
a large standard error (.306) for the price coefficient. Hence, inference

from Eguation 4.2 is also limited to a polnt estimation,
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Consumer Response to FPrice Change. One of the hypotheses which was

desired to test was thet consmmers shift from their preferrsd grsde intc a
seacnd choice when the price of their preferred grade increases. The re-
sults presented ip Table TIT can be employed %e get at consumers response
to price changes, By using the resulits from Treatment 1l as & measure of

basic preference, shif'ts among grades are shown in Table VI,

TABLE VI

FERCENTAGE SHIFT AMONG GRADES DUE T0 PRICE CHANGES
o T STILLWATER STORE WAPIRIMENT*

Treatment Prime (% Chenge) Choice (% Change) Good (% Change)

1 20,1 0 427 0 37.2 O

2 29 99 +9.8 39 -3 . "'3 .Z’; 30~8 ”604
3 21.8 .4'107 ?‘5.6 "7.’1 4,2 'é +5ozl-
4 1209 "‘7.’2 7!5505 +2-8 41.6 +4¢lb
5 19.1 «1.0 25,86 =16,9 55.1  +17.9

#Al1l percent changes computed from Treatment 1.

The (% change) columns in Table VI do not refer to ebsolute quantities,
For example, the absolute amount of Prime soldvin\Treatmeht 2 may remain the
same or decrease from the absolute amouni seld in Treatment 1, even though
the percentage change is + 9.8, The figure + 9,8 refers to percentage in=
crease in Prime sales in Treatment 2 as ccmpared‘to its percentage sales
iﬁ Treatment 1, similarly all (%'change)vfigures compare a given treatment
to Treatnent l,

In Treatment 2 Prime decrsased from 89 to 75 cents and Choice and Good
were held constant at 89 cents, Hven though the absolute priess of grades

thoice and Good remained unchanged their prices increased relative to the
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Prime, Tho net result was &n increace of 9.8 percent for Prime
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and 3.4 and G.4 percent decrecase in Cholce and Good respectively,

In Treatment 3 Prime inercased %o $1.03 while Good and Cholce remained

‘

senks, Hence, there was a relative decrease in the prices of Good

A
v
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and Chodce, By comparing Treatment 3 with Treatment 1 it is found that
Prime increased 1.7 percent even in face of the 14 cent price increase.»
Cholco decreased 7.l percent and Good increased by 5.4 p@rcent;

In Treatment 4 Good was priced at $1.03 while Prime and Cholce were
prieced at &9 cents. By comparing Treatment / with Treatment 1 the 14 cent
inereasge in Good resulted in a 4.4 percent increase in Good while Prime
decroased 7.2 percent and Ghoice increased by 2.8 percent.

In Treatment 5 Good decreased 14 cents ss compared to Treatment 1,
Prime and Choilce were held constant et 89 cenis. The decresse in the price
of Good resulted in 17.9 percent increase in Good while Prime and Choice
decreased by 1.0 and 16,9 percent respectively. |

Treatments 2 and 5 yielded expected results in that a lowering of the
price‘af Primo in Treatment 2 resulted in a percentage increase in Prime,
and similarly for Good in Treatment 5. However, Treatments 3 and 4 also
showed a small percentsge incresse in Prime and Good respeciively, when
the price of esach was increased. Therefore, Treatments 2 and 5 bend to
support the hypothosis that consumers will shift to_lower‘priced grades
when the price of their preferred grade increases, however, Treatments 3

and 4 give evidence contrary to the hypothesis.

61% is imposeible to measure the exact nature of grade shif'ts, bub
measuvement of the net result and direction affords a good estimate of
the general relationship of shifting due to price change.



Before lvgv1ng Bhis partieular analysis it may be well to point oub
Table V indieatos that in Trestment 5 sales per 1000 customers wes the
largest of all tresitments, therefore the 17.2 percent lncrease in Good may
be due to consumers entering the market rabher then shifting from Prime
and Choice,

One of %the disadvantages of controlled experiments ls that an invest=~
igator cannot obtain measurements of income, consumer lknowledge of grade
faeﬁors,iqooking metheds, etc. Hence, in order to measure such variables,

surveys were conducted after the store experiment was completed.

Home Survey

v; §¢§§yxe, The home surveys ineluded a sample of consumers who act=
uall& pu;ghased T=Bone sieak during the experiment, OSince the experiment
ﬁas ¥o.simulate normal shopping conditions, it was necegsary that the sample
be drawn in a manner that would not permit shoppsrs to know that an experi-
ment was being performed. Therefore, cashiers were instrucled to keep a
list of those T~Bone steak purchasers whom they knew by neme and those who

7 Along with names they also listed addresses if they were

cashed checks,
known, date, grade, amount, and purchase price.8 Sheets were made up thatl
facilitated a quick listing of this information., Cashiers were cautioned

to £ill in sheets in such a mamner that purchasers would not be suapiéious.

The consumers drawn in this marmer were later interviewed at their hones,

7A sample drawn in this nanner is necessarily biased, however, it

was the only sampling technigue that wet with management approval.

8It was later found that restricting the sample in this manner led o -
a swaller sample than was desired,



One of the major purposes of the home survey was to obtain consumer
response to gquesticns eoncerning monebary preferences, Since consumer
response to given pricing treatments were already determined under actual
sh@yping conditions, it was felt that iffa purchaser was presentad the
came situstion In a survey, sales and survey resulis could be compared,
The schedule employed in the home survey is presenbed in dppendix A,

The resulis presented in this section will, to the'large pari, deal

with questions pertaining to the question "Gan consumer surveys be om~
ployed to meagura the monetary values that consuwers place on their basie
preferances?®

Two inberviewers were used in the home survey in which a display of
actual cuts of Prime, Choice and Good T-Bone steaks was presented %o each
respondent, The display device consisted of a porcelain tray that was
placed on the top side of a cardboard box that contained dry ice. Zach
stesk was individually wrapped in cellophane, The same precautidns were
taken as in the store experiment in eliminating non~test factors such as
size, shape, outside trim, thickness, ete. by selective matching. Official
goverpment stamps were reucved in order to present the respondent the same
situation as thal encountered in the store experiment, Position of steaks
were rotated frequently in order to eliminate that source of_variation.

As the interviewer presented the display the respondent was requested
to choose between the three cuts, assuming that all cuts were priced at 89
gents per pound. After the respondent selected a given eut, he was then
asked his reasons for choosing thal particular cub, Feasons such as mar=
bling, color of lean, texture ete. were the type of-anéwers that were ex-
pected. Wany respondents however, based their choice on size, bone content

and other non~test variables. 4n attempt was made to physically control
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nonstest factors but nevertholess 1t was diffienlt %o match shape, bone
content, ete., hence, some diffevences in non-test factors were probably
real; but even so, one respondent would list one steak as the largest while
another would list s different steask as the largest. Therefors, it was
nogeasary to control non-test factors by making different assumptions to
lfit individual cases after a respondent gaﬁe non=grade factors as reasons
for their selection, This was sabisfactory in some cases, but in others
the best answer that could be obtained was "This steak just looks bstter
than the cthers,"

Tegt of iicdels and Hypotheses with Results
from Stillwater Home Survey -

rice Increase of Preferred Orade, When the respondent

;591ected a cut and gave reasons for his seléction, the price of the selected
*éut was increased from 89 cents to $¢1.,03 while the prica of the other two
”%ﬁts renained at 89 cents, He was then asked which steak he would purchase,
f§?ter the respondent made a selection ﬁnder>the new pricing sehems, the
Véfeferred'cat was inercased by 14 cents while the price of the other o
cuts were held constant. In those cases in vhich respondents choge the
same cut és[befare, the price of that cut was increased %o $1.17 while the
other two cubs remained at #9 cents, In those cases in which résPQnﬁents
selected cne of the other two cuts the new prieing scheme presented would
beitwo cuts at £1.03 and the remaining cub at 89 conts,

Theée steps wore éarried out until the respondent seleeted all thfee
grades, ér until it was ovident that he would nob purchase the third, and
in come cases the second choiee at a price of 89 cénts.‘lﬁesults of this

question are presenied in Teble VII,
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TABLE VII

RESPONSE TO PRICE INCHEASES IN PREFERRED
(ADES IV STILLWATER HOWE SURVEY

Grade  85¢/ib.  $1.03/1b.  SLA7/W.  $1.31/0.  §1.45/1b.-

Primex 11 3 1 1 0
Cholcex 12 4 2 G 0

Goods 1 4 2 0 0

*The prices of the other two grades remained ccnstant at 89 cents.

0f the sleven consupers who chose Prime when all three grades were

"o priced at 89 cents only three said they would purchase it at $1,03 when the

other grades remained at €9 cents. OCf those three_who stayed with Prime

only one remained when it imereased to $1.17; but this one stayed through
#1.31s Responses of these preferring Choice and Good are very similar to
those preferring Prime.

Table VII indicates very litile difference between monetary preferences
of those preferring different grades, that is,; respondents preferring one
grade placed approximately the same monetary value on their preference as
those respondents preferring other grades,

Belationship Retwesn Preforred Crode and Second Choice. An important

aspect of respondent shift in grades concerns the grade thet is chosen when
the price of the preferred grads is inereaced, Yable VIII presents this ine-

formation for the home survey.



T4BLE VITI

RELATTONSHIP LETWEEN FILRST AND SECOND PREFERENCE IH
STILLUATER HCUE SURVEY

Seeond Proforence
Choico Good Vouldn't buyd

Pyime 1L o 7 4 0

Cholce i2 A - & 2

.
o
[ 1)
W
2
]

H
S

*Consuners who stated they would only purchase first choice.

The second preferencs of the eleven listing Prine as their first pre~

ference was divided inte 7 for Choice and 4 for Good, The second prefarénce
of the 12 whe listed Choice as thelir flvst prefersnce was divided into 4

for Priae, 6 for Good snd 2 who would not comsider purchesing neither Good
nor Prime, The second preference of the 14 who listed Cood as their first
preference wes divided intos 3 for Prime, 8 for Choice and 3 who would not
congider purchasing neither Prime nor Cholee.

It appears from Table VIIIT thait consumers preferring Prime haﬁe a
tendency to swibtch to Cholee, which is reascnable since Choice has physieal
characteristics more closely assceciated to those inkerent in Prime than does
grede Good.,  Similarly, consumers prefeyring lood have a tendency to choose
Choice rather than Prime. Since Choice is the grade bebtween Prime and Good,

the con

e
s

wers in this proup ars expected to be split falrly even between
those preferring characterictics tending toward Prime and those who prefer
characteristics tending toward Good, hence, the 4 and & split betwoen Prime

and Geod respectively is copsistent with the other resulis,
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Jeasurin &onetarv Preferences., 4 spe-

cific objective of this study is to cowpare consumer surveys and contrcelled
experiments in obtaining measurements of the true moneﬁary values that con-
SWReTrs place on thoir preferences for different grades of T~Bone sgteak. In
order to got at this guestion, persons actually purchasing T-Done stealk
under exporimental prices were tc be presented the same situation in an
interview after the controllsd experiment was completed,

It nas desired to conduct the contrcolled experiment under conditions
that simulated actual shopping conditions, Therefore, the survey sample
was restricted to those purchasers whom cashiers knew by name and those who
cashed checks, ©Such a scheme worked satisfactorily for the first two treate
ments, but only a few names were obtained during the remainder of the experi=-
ment, &ince the majority of consumers surveyed purchased T~Bone steak during
Treatment 1, in which a price differential was not a factor, this study fails
to generate sufficient data upon which fo evaluate ths survey method for
measuring consumer meonetary preferences, However, in a future study that
amploys a grester number of outlets, the method attesmpted here should yield
data thet can be used to measure the accuracy of monetary preferences as
obtained from consumer svrveys, Since the houme survey was based on such a
small sample, it was decided to employ the same fype of interview within

the store proper,
Stillwater Store Survey

Procedure, The atore survey was conducted similar o the home survey
in most respects but differed in the following wayss

1. PFour grades were used in the store survey, whereas only three were
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employed in the home swrvey. 4o was pointed out earlier, it was
desired to experiment with Commercial grade, but store policy
would not pernit its sale. However, since surveying did not in-
volve actual sales, it was pogsible to include commefcial in the
ghore swrvay.

2« A larger sample was drawn in the store survey than wes possible in
the home survey. The sample used in store interviews was not
restricted to purchasers of T-Bone steak as was the sample used in
the home survey, but rather ineluded shoppers drawn at random from
the entire store population,

The display was similar to that which was faken to consumers homes,
Consumers were selected at random as they passed by the display stand. Two
interviewers alternated with each other so as to have an interviewer present
from opening to closing time, The same precautions concerning eontrol of
non~test physical characteristies that were taken in the controlled experi-
ment and home survey were also teken heve, The position of grades within
the display were rotated as frecquently as steaks were replaced with fresher
cubs, which was approximately every two hours,

The store survey was conducted on Thursday, Friday and Saturday,
Karch 29, through March 31, 1956. 140 usable schedules were obtained.

Test of Hodels and Hypotheses with Resulis from
‘ Stillwater Store Survey

Eesponse to Prise Incresse. Consumer response o questions concerning

monetary values ere given in Table IX,



TABLE IX
% 7O PRICE THCGRA ™
STTLLHATER

Grade 69¢/1b, 1.03/1b - 4 1.17/"1'23. -5 i.;l/"b ~ 3 L1.45/1b.
Selected I

Prime% 28 6 2Li43% 2 7.1% 1 36% ©
Choicex 30 7 233% 2 6.7% 0 0O 0
Good 38 2 533 0 0 o o 0
Commercials 44 1L 25.0% 3 6.8 1L 235 0

*The price of the other three grades remained constant at 89¢.

In Table IX, 6 of the 28 consumers preferring Prime indicated they would
pay 1.03 per pound for their preferred grade rether than select éne of the
other thres grades alt 99 cents per pound, Percontage wise this is 21,43 per=
cent, When the price of Prime was inecreased to $l.17, other grades remaining
at &9 cenzs,koﬁly 2 of the & who stayed with Prime the first increass were
willing w0 pay this sscond price increase. These two consumers made up 7.1%
of the original 28. The othor grades are interpreted in the same manner,

Table IX indicates that consumer response to price increase is approxie
metely the same for those who selected Prime, Choice, or Commercial as their
first preferences Those preferring Good appear to react differently as indis
eated by a smaller percentage staying with their preference on‘the first price
increase,

Helabionship Betwoen ¥irst and Second Preferenesge A in the home

survey, relevant infermation can be cblained by relating first and second

raferences, Table X presents this information for the store survey,
I
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TADLE X

RELATIOVRETP BETY . )
STILLUATER STORE SURVEY
Tirst Second T e
Pref. Resps. —treference (in percent)
Prime Cholce Cood Comm, None Prine Choice Good Comm, None¥
Choice 30 8 - 6 3 3 26.7% - 53.3% 10.0% 10.0%
Good 28 71z = 18 1 18,4% 3168 - 47.% 2.6%
Gomm,v LA, 13 % 9 - 6 29.67 36,47 50.5% - 1.5

“Huwber of consumers who refused to indicate a sscond preference,

F_Fifty percent of those consumers listing Prime as their first preference
selected Choice as their second. This is expected since Cholece is more nearly
like Prime than the other two grades, Of those consumers listing Choice as
thelr first prefercnce 26,7 percent solected Prime and 53.37 selected Good.
Thisg resuld is logical since Choice is the intermediate grade between Prime
and Good. The percentage split for those preferring Good was 18.4 percent
for Prime, 31.6% for Choice and 47.4 percent for Gommarciél, This is also
a logical division since the larger percentages wentzto‘the'two grades that
Good comes between, Those consumers who selected Commercial as their first
preference chose second preferences that are inconsistent with their first
choices Good, the grade that would be expected to receive the highest per=-
eentage actually received 20.5 percent which is lower then the 29.6 percent
and 3%6.4 percent received by Prime and Choice respectively,

| Consumer Enowlodee of Grade Standards. It will be recalled that re=

spondents were dependent upon their own ability to judze quality by physical
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characteristics when seélecting preferences, The relationship between ability

to name grades in order from Prime to Commercial is presented in Table XI.

TABLE XI

RELATIONSIIFP BETVWEEN FIRST SELECTION AED ABILITY TO NAME GRADES
IN ORDER IN STILLVATEE STCRE SURVEYx

First Seleetion

Abllity to Name: Prime Choice 000 Commercisal
4 or more grades

correctly 429 16,7 5.3 227

3 grades correctly 17.9 6.7 53 9.2

2 grades correchly 10.6 1343 7.9 15.9

1 grade correctly 3.6 0 79 445

Ho grades correctly 25,0 63 3 7346 47.7

#*This is not necessarily a test cf judging ability. Consumers were i
just asked to name the grades, not to identify the grades on display.

The purpose of Table XI is to test the hypothesis that consumers who
ave familiar with the grading systen tend to select the higher grédes when
prices of all grades are equal. Of those selecting Prime 42.9 percent could
name four or more grades in order, whereas, of those selecting grade Goa&
only 5.3 percent could name 4 or mere grades in order., Iwenty-five pereent
of those choosing Prime could not name any grades in order, whersas, the
percentage of grade Good was 73.6.

It appears from Table XI that respondents selecting Prime were more
familisr with grades than any other group, however, those respondents
selecting commercial were more familiar with grades than either the Choice

or Good groups. Hence, there is evidence both for and against the hypothssis,
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Preferences for Individual Physical Characheristics. Respondentg!

preferences for individual physical characteristices, both grading and non-
grading factors, are presented in Table XII,

Table XII inﬂicates little difference between respondents in different
grade classes as Lo their preference for ocubside fat, The largest percentage
of all grade classes preferred cne-guarter inch or lessy and the next smallest
amount, one~half inch, accounted for almost all other respondents,

The Prime group indieated a stronger prefercnee for moderate amount
of marbling than 4id ﬁhe othsr‘gréups. Choice ranked second with 50 percent
preferring a moderate amount, 36,7 percent preferring a litile and 13.3 per=
¢ent desiring none, The Good and Commercial groups wers similar in that
respondents in beth groups wers divided about oqually awmong the three amounts
of merbling, %The relationship between grade selected and amount of marbling
as shown by Table XII is logical since degree of wmarbling is one of the more
inmportent grade factors,

Responses given on preferred color of lean ars nat‘as grouped as those
concerning amcunt of merbling. Medium color was preferved by the largest per-
centage in sll grade groups, whereas dark was the least preferred except in
the Good class where dark was preferred over light,

Hhite fat was preferred Svar yellow fat by the 1argestbpercentage in
all grade classes; however, epproximately one=third of the respondents in
all gréde classes indicated no preference,.-

The largest percentage of respondents in all grade classes selected
three~guarter inch as the most‘desired thickness, The second most preferved
thickness of those selecting Prime was one inch or over, whereas the second

preferred thickness for other grades was one-hall inch.



TABLE XII
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PERCENTAGE DISTRIBUTION OF PREFERRED PHYSICAL CHARACTERISTICS
BY GRADE IN STILLWATER STORE SURVEY : ‘

Grade s élee'bec}

Physileal Characteristics: Pr%me Gho%ce Good Commercial
& 2 fg ﬂ»
tuide Fat Cover

1/4% (or less) 53.6 60,0 5749 65.9
1/2n 39.2 36.7 39.5 29.6

3/47 3.6 - 2.6 -

1% (or more) - - - -
Ho Preference 3.6 3a3 - 4o
Total 100.0, 100,0 100,0 100,0
Hearbling , .

" Hoderate 82.1 50,0 31.6 31.8
Little 10,7 36.7 YA 38.7
Hone 3.6 13.3 28,9 25,0
Vo Preference 3.6 - 5 .

Total 100.0 . 100,0 100,0 100.,0
Lolor of Loan '
Light 32.1 30,0 13.2 3461
Dark 7.1 16.7 21.0 12.2
No Preference - 10,0 543 eSS
Total 100,0 1006.,0 1000 106.0
Golor of Fat 4
thite 64.3 4647 T4 4544
Yellow 3.6 10.0 15,8 11,4
Ho Preference 32.1 433 36,8 4342
Total 100,0 1000 - 100,06 100,0
Thickness "
1/4" (or less) - 3.3 - 2.3
1/2n 25.0 3040 28,9 3.1
3[40 42.9 167 57.9 43.2
1? {or more) 32. 167 10.6 18.1
lo Preference - - 3.3 2.6 2.3
Tobal 1000 100,0 100.0 i0c.0
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The over=all indication of Table XII is that amount of marbling is the
only physical characteristic of those tested that differed to any degree
between grade classss.

Belationshin Between Ineome Ieovel and Preferred (rade. Before leaving

the store survey it may be appropriate to obitaln the relationships between
grade selection and ineome level; and income level versus price increases of
selected grade., Table XIII presents the resulis of income level versus

grade selschion,

T4BLE XITI

PERCENTAGE DISTRIBUTION OF ANNUAL INCOME LEVEL BY GRADE
SELECTICONS IN STILLWATER STOHE SURVEY

- Nos, of Prime Choice Good Comite - Total
Income Level _ Dosps, A y A % %
Below 2,000 19 10.5 21.1 26,3 42,1 100 .0
25000~ 4,000 48 18,4 20.4 2044 40.8 100,0
4,000m 6,000 42 19,0 2643 35.7 19.0 100,0
6,000~ 8,000 17 23.5 © R23.5 29.5 . 23.5 100.0
8,000-10,000 10 50,0 - 30.0 20,0 100.0
Over 10,000 2 - 500 - 50,0 1600

0f those respondents reporbing annual income of twcvthousand dollars
‘or below, 10.5 percent selected Prime, 21.1 percent selected Choice, 26.3
percent chose Good and 42.1 percent selected Commercial, Pereentages were
simila& in the two to four thousand dollar income bracket. Grade selections
in the four to six and six to eight thousand dollar income brackets were
split fairly squal among all the grades,

iﬁ is very difficult to detect a possible relationship between income
and grade seleotion beeause of the small number of respondents in each in-

ecome bracket, espeeially the last two,
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Lelationshipns Between Income Ievel and Price Increages, Another row

gt

lationship that is meaningful is that of income level and willingness to
atay with a selsction through price increases, Teble XIV is presented for

this purpose.

TABLE XIV

PERCENTAGE DISTRIBUTICN OF RESPONDENTS BY INCOME LEVELS STAYING WITH
SELECTED (RADES THROUGH SUCCESSIVE PRICE INCREBASES IN
STILLWATER STORE SURVEY

Tncons Mo, of +1.4 +284 e
Respondents 3 % B
Below 2,000 1c 42,1 ‘ 15.8 5.3
2,000~ 4,000 49 16,3 2.0 -
/,,000~ 6,000 42 11.9 244 -
£,000~110,000 o2 50 .0 50.0 -

0f those respondents reporting annual income of two thousand dollars
or less 42.1 percent stayed with btheir selected grades as the price of thelr
preferred grade increased 14 cents (prices of other grades remained aénstant).
Similarly, only 16.3 percent ¢f those in the income bracket of two to four
thousand stayed with the 14 cent increase.

Table IV indicates a reverse relationship tc what would be expected.
dn explenation may be that respondents were not making actual purchases and
such human characteristics as pride could very easily enter into this type

© of question.

Oklahoma Uity Bxperiment

Procedure, Experience gained in the Stillwater study provided the

basis for controlled experiments conducted in five large super=msrkets of
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anotﬁax chain, Four were located at Oklshoma City and the othér at Shawnee.,
These experimeonts were similar in many respechts 4o that conducted in StHille
water, but were quite different in others. Since the procedure for the
Stillwater experiment has been presented in some detall, perhaps these
latter experiments can be best presented by pointing out major differences,

Comsumer surveys were baken in conjunction with the Stillwater experie-
ment, whereas these experiments wore restricted %o sales data,‘ The Stillwater
experiment was conducted with mature beef only, These oxperiments were con-
ducted with both mature and calf beef, the specific grades being Choice
sature, and Good and Commereial calf. It will be recalled that packages were
not labeled as to grade at Stillwater, whereas in the Oklahoma City stores,
packages of T=Bone steak were clearly labeled as to grade. However, the
Shawnee experiment differed from the Oklshoma City study in thet packages
were not labeled as to grade,

Pricing schemes used in the Oklahome €ity and the Shawnee studies not
only differed from that employed at Stillwater, but also differed between
each other, UHanapement had been stressing grade labels and felt that pricing
Cholce mature belew calf grades or Good calf below Commereizl ealf would be
harnful %o customer=shore relationship., Therefore, the priéing scheme used
in the Oklahoms City stores wes placed wpnder this restriction. However, since
the Shawnee experiment was to be conducted without grade lebels, management
agreed to a more flexible priecing scheme in that one staré.g

Another imporbtant difference is that of the treatment period., Iue o
short suppllies that were éncountereﬁ in the Stillwater experiment it wes
decided to run each prieing trsatment one day only. Fridays and Saturdays
were selected because of their being large volume days; and it was also felb

that weok-end shoppers constitute a fairly homogencous population,

9Prieing schemes that were used will be presented later.
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Ten treatments were imnvolved in these latber studies and it was hoped
that the experiment could be concluded after five consecutive wesk-ends.
However, during some week-ends, test stores advertised T-bone steak in order
to meet competition and 1t was not possible 1o conduct the experiments on
those week~ends, Hence, the study ran from August 17 through Cetober 13,
1956.

Store management was concerned about the peossibility of slov sales
during thoze days in which higher prices were to be in offect and in order
%o minimize this possibility high and low pricing treatwents were paired to=
gether in each week~end, Uanagement also ineluded a safety factor by request-
ing meat merket managers to return to normal priecing when they could not move
large supplies under sxperimental prieces, This restriction was most unde-

2

sirable from the investigabor's point of view, however in order to roiain

5

cbservations; meat market managers were reguested to take a reading of the

Fo

ay'¥s customer eomnt and gross sales at the time of return to normal priecing,
Since sales were to be anslyzed as pounds per 1000 customers, such an arrange-

ment appeared ko be the best available alternative.lo

There was also a pos~
gibility that supplies would be exhausted before the end of the day's opera=
tione, therefore, meat market managers were requested bto take readings at
the time of sell out of any grade.

411 steaks used in these studies were supplied by test stores, whe obe=
tained them through regular chennels. Just as in the Stillwater study,
those responsible were cautioned to maintain physical conirols suech as grade
differences, bons content, ebc. OCther administrative procedures were similar

4o those taken abt Stillwater and will not be re~discussed here,

19This arrangenent was made with realization that evening shoppers may
constitute a different population than morning and mid~day shoppers, but this
risk had to be taken if observations were to be usable,.
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Since the Cklahoma City study invelved labeling, srd a different pricing

3

scheme than that used in Shawnes, resulis will be analyzed seperaitely. The
remainder of this sectlion will be devobed to the Oklshoma {ity phase, and
the Shavwnmes phase will be presented in the next section.

Pricins Scheme, The pricing scheme employed in the Oklahome CGity shores

ig presentsd in Table XV,

TABLE XV

PRICING TREATMENTS EMPLOYED IN OKLAHCMA CITY STUDY

Pries per pound

Troatnent Choice Good Commercial dverage
nature calf . calf Price

1 H .99 G .99 G .99 ¢ .990
2 laof; .89 ?5 0“?7
3 1019 1\«05 .89 -«00f~?.7
4 #89 «75 +59 743
5 1.05 +89 <89 0943
6 1.05 59 59 843
7 1.05 1.05 S75 .950
& 1‘05 -'?5 nﬁi) -l 50
9 ll05 059 .5?’ ’ 0743
10 .C)g 099 .99 - #/0

Py

This pricing scheme is similar to that used at Stiliwa uér in that ip-
formation on one grade was sacrificed in ovder to gain information on the
cther two. In this case it was desired o galn information on the calf
grades, therefore, Choice mature was held at $1.05 per pound in all Treab-
nents except 1y 3, 4 and 5,

Hodels. There are many different models that could be postulated for
the relaticnship existing bebween T-Bone sales and asscciated variables.
Posgible models differ not only %o the kind and number of independent variables,

but also to type of mathematical form, In choosing models o be tested by



empirical data genorated in the Oklshoma CGity stores, it would have been
desirable to include many independent varisbles, However, since this study
was limited in personnel and resources, only those variables that were cone
sidered to be the most important were measured.

One of the simplest models that could be postulated utilizes the linear

form with a single variasble. Such a model is Hodel 4.2 which depicts the

disappearanee of a given grade of T-Bone as a function of ifs own price.
¥y =hx +a Hodel 4.2
Where y = disappearance of a given grade in pounds per 1000 customers

price of the given grade

L]

]

e = randon srropr
Thiz model can be used to obtain an approximation of demand for a
chosen grade 1f the prices of the other two grades are held constant as the

Ll The resulbts obtained from

gradé under consideration is varied in price,
Treatmenis 2, 5 and 6 can be used to approximste demand for Commereiai calf,
gines during these treatments Cholee mature was held constant at $1,05 and
Good calf was held constant at 89 cents while the price of Commercial calfl
was varied from 59 to 89 cents. Similarly, data generated by Treatmenis?2,
7 and & can be used to estimate the demand for Good calf sinee Choice mature
was held ab $1.05 and Commercial calf held at 75 cenis while the price of
Good cslf was varied from 75 to B9 cenis,

The demand for Choice mabture camnot be cstimated from MHodel 4.2 since
its priee changes are not associabed with constant prices for Good and

Commercial calf grades.,

11, . . .
1Tastas and preferences, prices of other goods (other than ”mmpptlng
grades of T=-Dons) ;ncoaeu, ete, are assumed to remain fairly sthable duri
tqe short time pesriod of experimentation.
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Wodel 2.2 can also be employed to obtain an approximation of demand for.
any two or all three grades ag a single product rather than individual grades.
y would represent éisaﬁpaarance,of two or all three grades and x would re-
present different levels of prices; that ia, the prices of the grades under
consideration would be increased or decressed by the same amount,

Troatments 2, 3 arnd 4 can he used to measure the demand of T-Bone steak
as & single product rather than for individuwal grades. In Treatment 2 all
grades were 14 cents higher than in Treatwent 4, similarly all grades were
14 cents higher in Treatment 3 than in Treatment 2.12

liodel 4.2 can also be used o estimabe the domand for calf grades as
one product., In Treatment 5, & and 9, Good end Commereial calf were both
priced the same, Cholce mature was held constant at 51,05 and the price of
calf grades varied from 59 cents to 89 cents, Hence, the demand for calf
grades can be approximated from the resulis Qf these treatments.

The disappearance of a given grade may be assoelated with prices of
other grades ag well as its own price, fedel 4.3 postulates such a relalions
shipe

V33 % =b.x, * bzx + a Hodel 4.3

it ij
iihere yi. = disappearance of a given grade in pounds per 1000 customers
X, = price of the given grade in cents per pound
Xj = price of a competing grade in cents per pound

e = TrTandom error

Tt will be noticed that Ghoice mature and Commercial calf wore act=
ually 16 cents rather than 1/ cents higher in Treatment 2 than in Treaiment
4, which is 2 cents over what was planned, but this 2 cents difference doss
not invalidate the principle of Hodel (4.2)



5, 6, 7, 8, and © the price of Cholce waturc iz held

ore these treatments can be amployed in Fedel 4.3 when obe
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for CGood and Commercisl calf grades, If Yij

is the price of Geod ealf and

%, is the price of Commercial calf, ILikewise, vhén y, . represents the dis-
: 13
appearance of Commercial calf then X iz the price of Commercial calf and

4

x, 1s the price of CGood calfl.

+ The results of the Oklshoma City
exporiment ave firsht presented on & percentage basls in Table IVI and théh
as pounds per 1000 customers in Table IVII,

In Table XVI salegs of T~Bone of the three g:ades are listed as percent=
ages of total sales for individual shores and also for all stores combined,
For example, during Treatment 1 Choice mature acecounted for 4&550 percent
of T-Bone sales in Store 1; whereas, it accounted for 43.67 percent of the
all stores total,

The same information that is presented in Sable I is listed as pounds
per 1000 customers in Table IVII,

In Table XVII, Stors 1 sold 14.684 pounds per 1000 customers of Choice
mature during Treatment 1; wheress, 9.778 pounds per 1000 customers were
gold when all stores were aggregatéd. All store totals were computed by
sumeing original pounds and customer count across all stores and then di-
viding total pounds by total customer count. In this manner all four stores
are treated ss one,

It is not to be implied that all stores form a homogencus group, which
in facht they do nobt, but since most chein orgsnizations follow the practice
of maintaining identical prices in all their stores in a giveh city or
vieinity, it is felt that "all stores® analysis has more ﬁeaning than indi~
vidual store analysis. Therefore, the following analysis is restricted to

g}l stores™ data,.
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TABLE VI {Conbinued)

AR

o

Choice Mabure Good Calf Comm. Calf  Total
#7 4 o of
. o i) &
_Ireatment No, 7 ,
v Store Ho, 1 1042 31.58 40,00 100
Culie=l,05  Store No. 2 30.78 39.32 29.90 100
Q..:ﬁ.»%.fl.()ﬁ Etore o, 3 .13 32.52 5¢,05 100
CuCamip 75 Shore Biv. 4  15.83 30,96 53.21 100
A1l Stores 18,50 33.45 48,05 100
Ireatment lo, 8 o
Store No, 1 12,33 53,98 33 .69 1C0
Culle=31,05 S5tore Ho. 2 21,08 66,69 2223 100
G.Ca=$ W75  EBtore Fo. 3 12430 39.95 47469 100
Ga C."ék 075 Store Ho. A 14,63 4545 39.92 100
All Shores 12.09 5495 32 .96 100
reatmnent o
‘ Store No, 1 1175 50437 37.88 00
Culle=1.05  Store No. 2 10.66 5% .78 29.56 100
GeCamt W59 Store Moo 2 10,50 44,403 A5 AT 100
CuCami 59  Shore Ho. 4 11,78 Lle32 46,90 100
411 Stores 11.31 50 .42 38,27 100
TIreatment Ho, 10 :
C.lie~% .99 Store No, 2 2777 58439 13434 100
G;C-"“:’ 099 Store No. 3 130 53 31.‘58 5/4 !89 100
Coleml 459  Store No,. 4 35,88 53.82 10,30 100
| All Stores  24.92 47,23 27.85 100




TABLE XVIT

POIRIDS PER 1000 CUSTONERS BY TRE
IN OKLARGUA GITY STUDY

ATHENTS 41D GRADES

Good Calf

Total

Choice Hature Corn , Céli
Treatmenﬁ Ho, 1
Store Fo. 1 14.504 13,258 3.586
G.h -2 299  Store No., 2 7 416 3044 6.5 6
C,C\-f .99 Store No. 3 18,141 5.033 «363
CeCo=$ 499 Slore No. 4 3.725 8,059 1.791
4ll Stores#* 9.778 B.284 44329 R2.391
Ireatment Ho, 2 |
S Store No. 1 2.937 20,237 39.825
Golla=$la05  Store Hoo 2 5,607 27.386 L7.540
G.Co=d .89  Store Ho. 3 ,L,:.mg 2G040 32.044
4ll Stores 8,110 21.183 24,908 58,201
Treatment Ho, 3 ‘ - | |
Stors Wo. 1 5.732 13.653 11.430
C.E.-$1.19 Stors No, 2 3.925 15,856 13,893
G.C.~81,05 ftors Ho, 3w 13,811 19,195 18,141
C.Ce~% .89 Store No. 4 1.377 4131 13,949
All Stores 4,653 11.913 13.530 30.096
Trestment HNo, 4 o o o
- Store Ho. 1 7.035 17,445 28 404
G.C. -3 .75 Stors Ho, 3%% 2,206 2 4266 17.582
C‘C. \D ./9 Stgr@ f@ﬂp L’**‘* 1.050 13.393 Hwi?’?l ’
All Steres 4 4938 17634 R1.223 43785
Ireatment Ho, 5 _
. Store Ho. L 16,254 22,342 21.003
C.i1,~$1,05 Shors No, 2 6,313 18032 11,037
GeGord 89  Store Now 3 4877 20,644 R8.409
GolamE 89  Store Hoe 4 3.597 5.969 7313
| All Stores 8.556 16,882 16,902 42.340
Treatment Ho, 6 v
" Store Ho. 1 7.822 28,613 32,435
Caile™ Ql 05 Store Ho. 2 3.263 8.950 16.614
G C ~% .89 Stors Wo., 3 0 .266 8,745 25,949
Co= 59  Store o, 4 3.501 6.855 27.786
All Stores 3.984 15,752 26.790 46,526



TABLE IWIT { Oomti. nued )

GhULGE “auu ra  Good Calf

Tregtment Ho, 7

Store Ho. L 9,731 15.821
Shore Mo, 2 3,186 11.735
Stora Vo, 3 3.853 15,601
Store Mo, 24 2560 5,221

ALl Stores 6706 120124 17.418 364248

7.841 344323 2lebR4
5.065 30.485 10,162
54929 12,698 154159
2,756 8,567 7524

Store No,.
Sheore No,
Store No.
Stove No,

Eo N IS S
LN

411l Stores 5.522 25,093 15.052

A
U
L
O
fo)
e

Treatment No, O

Store No. 1 10.278 44, JO5T 334139

#1058 Store No, 2 6,611 37.070 186.332
59 Btore How 3 44379 18,362 184959
.59 Store Mo, 4 4,363 15.309 L7276

411 Bteores 6,718 29,957 22,740 59,415

s
Sthore Ho,

WY Pt

8,718 15,522 11,480
Store Mo, 556 28,756 6,514
Store fo. 3 2,091 44879 84480
Store Ho, 4 4 022, 6,036 1,156

j
S

All Stores 6,827 12.939 7.528 274394,

#3411 store totals were compubted by summing original pounds aeross all
stores and dividing by all siores customer count.

##(ustomer ccunt was not avallable, hence figures are based on cushtouer
coanu egtinated from regression analyais,
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Test of lodels and Hypotheses with Resulis fromi
Oklahoma City Experiment

The empirieal dota used in testing postuvlatsd models conzists of the
fall storess" figures as they are given in Table XVIY, and excaﬁtion being
those data obtained from Treatment 2, In reference toc Table %VII, the
reader will notice that disappearance figures for Treatment 2 appear to
be extremely high in velation to all other {treatments, other than Trsatment
9. The 1érge disappearanee figures in Treatment O cen logically be acecunt=
¢d for by the fact that both calfl rrades were at their lowest experimental
price, 59 cente, bub the sawe logic cannct be applied to Zreatwment 2 where
Goed calf was priced at 89 cents and Commercial calf at 75 cents., FExe
planations such ag pay periods, gross sales per customer, etc, were examined,
but the orly one that appeared té be of value was the possibility of adver=-
tising effecis,

4s h=2s been previously poinﬁed ou£4 interruptions wewe made'in the ex-
perimenﬁa; period due to test stores advertising T-Rone steaks on given
week~ends, T-Bones were advertised on the week=¢nd falling between Treatments
2 and 3, snd two week-ends between Treatments £ and 9, Treatnents 3 through
g were conducted without advertising breﬁks. |

An'eiamination of Treatment results on the basis of prices and advere
tising pericds indicetes that advertising tends to deflate the following
week-ené disappearance figures. However, results obtained in Treatment 2
appears to be the only data that is completely inconsistent with all other
results, Hot all equations that are to be tested require Treatment 2, hence,
Treatment 2 will be omitted from those eguations in ﬁﬁich-its'results are

£y

not esseniial, but in those equations in which it is necessary to use Treat-

ment 2, 18 resulbs will enter the enalyeis as estimated values rather than
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those given in Table XVII. The adjustment in each cass will be based on
regression analysis that containg observations from Treatments 3 through

13

8 sinee these treatmenis were not interupted by advertising breaks,

Demand for T-Bone Steaks (all srades combined). The demend for all

grades as a single product can be approximsied by either Houation 4.3 or
4o Both sguations involve Model 4.2 in which y is the disappearance of
all prades per 1000 customers and x is the av emge price of all grades;

but these equations differ in that Hguation 4.3 1nclbde date obtained in
”ieatments through 9: whereas, Bouetion 4.4 includes only the three lsvel
Treatments 2, 3 and 4. 4s a matter of arbitrary selection Equation 4.3 is
presented first,

= 111,022 - 78306 Equation 4,3

{.193)
(44059)
w2 = 733

In this equetion and others that follov,; the standerd error of a coef=-
ficient appears dirscily below in the first sot of parsnthesie, and the
t=value appears in the lower set. The symbol () will sppear with each
CDBfllGlent that is statistiecally different from zero at the 5 percent level,
Similarly, the symbol (¥%) will eppear vhen the soefficient is signifieantly
different from zero ab the I percent level, Gorrelation coeificients are

reprasented by the symbol Rg.
The results of Equation 4.3 gre in agreement with existing theory in

that the price coelficient is negalive., The size of the price coefficient

A

'!? o .3 - 3, I} (] hy, i
1% is realised that odjusiments for edveritising effects can cnly be

rough approximations, but nevertheless it appeared to be a bstter alterna=
tive than no adjustment, -
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.is relatively large when compared with its standard error and is statisti=
cally different from zero at the 1 percent level,

Price elasticity of demand, & very important concept to both firms and
policy makers, will be computed for all equations, Elasticities will be com=
puted at the means in each instance, The price elastieity of demand for all
grades as estinmated by Equation 4.3 is -1.679, &b the mean price (88,9
sents), Equation 4.3 predicts that a 1.7 percent increase in sales in T~Bones
(21l grades) will be ascociabed with a 1 percenit decrease in price,

Equstion 4.4 can also be used in approximating the deman

ja
jo.N

for all grades,

-

This eguation ls based cn Jdata obbained in Treatments 2, 3 end 4.14 In these

three leovel hreatments all grades changed by the seme abgolube amount, that

is, sach grade was 14 cenits higher in Treatment 2 than in Treaiment 4, like=

. . s . v . 15
wise, oach grade wan 28 cents higher in Treatwment 3 than in Trealument 4

v o= 78,834 =~ J454x Equation 4.4
(.151)
(3.003)

Rg = 900

The negative sign of the price coefficient in Bquation 4.4 is cxpected;

also the standard error is small in relation Ho the magnitude of the coefl=

ficient connecting consumption and vrice,

1£nﬂ sstimated figure of 40.720 pounds per 1000 customers was used in
treatmenﬁ 2, the netual figure beling 58,201, Betimation Wﬁd made from the
sguation y = 2 + bx wheve y is the disappearance of all grades per 1000
customers and x is the average price of all grades. This equa+ion is based
on resulis of vhose treatments thot were nct irnberruplted by adveriising,
the Treatments being /, 5, 6, 7 and &,

SA! hag been mentionsed eawli@r, etore manasament changs d prices by
16 cents vather than 14 cewts for given g '11 level ireavments,
but 14 cents is the averags change and i crm than any ohther flgure,
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The t=value is not large enough to meet the 5 percent level of pro-
bability, but this statistical test may not be too meaningful in this in-
stant since it is based on only one degree of freedom. The large value of
R2 lends support to the use of Eguation 4.4 as a basis for predicting the
sales of T~Bone from average price of all grades., The price elasticity of
demand as given by Bouation 4.4 is ~1.064, whereas, equation 4.3 gave price
elasticity as ~l.679.

The three level treatments used in Equation 4.4 may alsc be employed
in testing the hypothesis that consumers will shift to higher grades as the
price level increases, Table XVIII presents the percentage shift between

grades in the three level treatments,

TABLE XVIII

PERCENTAGE SHIFTS BETWEEN GRADES AS THE PRICES OF ALL GRADES CHANGED
BY THE SAME ABSOLUTE AMOUNT IN OEKLAHOMA CITY STUDY

Choice Good Commercial Total
Mature Calf Calf
% % /- %
Treatment No, 4
All Stores 11,25 40,28 LB AT 100
Colle=$ .89
Gc C"‘*d(; 075
C-a Co"i{E’ ¢59
Tregtment No, 2 , :
Al} Stores 13,93 36,40 49.67 100
C. M. ~31.05
Go C."'fl‘) - .89
C.Co=§ .75
Treatnent No, 3
Ci,=51.19
G.Co=$1.05
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The results of table XVIII indicate very little shifting between grades
during level treatments and thus a stability of choices on a relative

basis,

Comparison of Bouationg /.3 and 4.4. Bquations 4.3 and 4.4 are both

approximations of demand for all grades and as such should be compared.

Tha price coefficients of both eguations are negative, but the magnitude of
the price coefficient in 4.3 is approximately twice as large as that in 4.4.
The coefficient in 4.4 is not statistically signifiéant from zero at the 5
percent level, which may not be meaningful sinee 4.4 is baged on only three
points; whereas, 4.3 is sighificant at the 1 percent level, The R* value

of 443 is ,733; whereas, R of het is 900, In view of these criteria it
would be difficult to choose cne over the other, bubt 4.3 may receive addi-
tional support in that it is based on more observations than in 4.4.

Perhaps the demand of all grades as ohe product is not very meaningful
when based on results of this study since the disappearance of Choice mature
is relatively less then either of the calfl grades in all Treatments except 1
and 10, Hence, it may be well to estimate demand for calf grades as in-
dividual products,

Demand for Good Calf. The estimation of the parameters of Hodel 4.2
where y is the disappearance of Good calf in pounds per 1000 customers and x
the price of Good calf is presented in Bouation 4.5. Data used in this

16

equation were generated by Treatments 2, 7 and 2, In these trestments
Choice mature was held at $1.05 per pound and Commercial ealf was held eon~

stant at 75 cents per pound.

lébata in treatment 2 is estimated from the equation y = a + bx where

y is dissppearance of Good calf and x is the price of Good calf, This
equation is based on those treatments that were not interrupted by adver=-
tleing breaks,
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v o= 56,560 = ,429% Equation 4.5
(.079)
(5.446)

R = 067

The results of Equation 4.5 gives the price coeffiecient a negative sign.
The standard error of the regression coefficisnt is relatively small when com-
pared to its megnitude, The t~value is not significant at the .05 level, but
again this test was based on only one degree of freedom. In view of the large
value of Rz, and small standard error assocliated with the estimated price co=~
efficient, Equation 4.5 appears to be a fairly accurate method for predicting
the sales of Good calf from its own price, The estimated price elasticity of
demand at the mean was -2,130,

Disappearanse of Good Call as Associated with the Price of Good Calf

ang the Price of Commercial Calf, The disappearaence of Good calf is probably

asgociated with the price of Commereial calf, a logical substitute, as well
as its own price. An estimation of the paremeters of Model 4.3 where yij is
the disappearance of Good calf in pounds per 1000 customers, Xy is the price
of Good calf, and Xj is the priece of Commercial calf is given in Equation
46, Data used in this equation were generated by Treatments 5, 6, 7, &
and 9, in which Chcice mature was held constant at $1.05 per pound.‘
Tig = 52756 = 2gmpee + 04z Equation 4.6
(.061)  (.083)
(7.057)  (.508)

B = 947
Fo= 28,.88%

The signs of price coefficients of both Good and Commercial calf grades

are what may be expected; however, the magnitude of the coefficient associated
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with Commercial calf is only .042; whersas, that associated with Good calf
is W429,

Since five observations were used in estimating Zouation 4.6 the t-value
probably has more meaning than in those eguatione bassd on three chservations.
If this is true then the price coefficient of Commercial ealfl is not signi-
ficantly different from zero., Hence, it appeasrs that within the price range
tested, the price of Commercisl calf has 1little effsct on the salss of Good
calf, The cross elasticity of demand at the mean guantity of Good calf dis~-
appearance and the mean price of lommercial calf was compubed as Jl5L.

Demand for Gommerciszl Calf, The demand for Commereial ealf can be

approximated from results obteined in Treatments 2, 5 and 6.17 In these
treatments Choice mature was held constant at $1.05 per pound and Good calf
was held constant at 89 cents,

The estimation of Modsl 4.2 where y is the disappearance of Commerecial

calf per 1000 pounds and x is the price of Commercial calf is given in Bgua-

tion Ae7.
¥y = 45.636 - 334x Bouation 4.7
(.103)
(3.231)
B = 913

Equation 4,7 is consistent with theory in that the price ccefficient
is negsiive; however the standard error the coeffiecient is fairly large

relative to the magnitude of the coefficient and the t~value is not

17Data in Treatument 2 is estimated from the equation y = a + b, where
y is the disappesrance of Commercial calf in pounds per 1000 customers and
% is the price of Commercial calf, This equation is based on those treat-
nents that were not interrupted by advertising breaks,:
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statistically siznificant at as much as the 05 level, Elastleity of price
demand was computed as =1,190. In view of this evidence, estimation cf the
disappearance of Commercial calf from i%s own price would probably involve
a glzeble amcunt of error.

3ince Goed calf is a logleal substitute for Commereial ¢alf it may bo
well to assoclabe the sales of Commerclal calf with the prices of both salf
grades,

Disavnsarancs of Commercial (alf as fAssocisbed with the Price of Com=

n which

Lo

mercial Gali and Price of Good Colf, The estimation of Hoedel 4.3 !

y. . is the dissppearance of Commercial calf in pounds per 1000 customers,
14
x: is the price of Commercial celf, and x, is the prics of Good calf, is

i*
given in Rguation 4.8, The data used in this eguation were generated by
Treatments 5, 6, 7, 8 and 9; in which Choice mature was held constant at
$1.05 per pound.
yij = 39,520 - .346xi + .059xj Bquation 4.4
(o 166) (+121)
(2.088)  (.487)

#

2
R 696

=
i

= 2.306

]

he signs of price coefficients of both Good and Commereial ecalf

rades agree with theory in that a decreassse in sales of Commerclal calf ls

fige]

assoclated with an ;gg;gggg in the price of Commercial calf; whereas, an
incregse in sales of Commercial calf is assceiaeted with a price incroase
of Good calfa However, even though the signs of both price coefficients
agres with expectations, thp nagnitude of the ccefficient of either grade

is not statistically different from zero, Cross elasticity of demand from

Bauation 4.9 was compubed as 249+



oy
)

Denand for COslf CGrades, The demand for calf gredss as a single preduet

can be approximated in the same manner as was the demand Tor individual calf
grades, The data that are used in this instance were obbained from Treat-~
ments 5, 8 and 9, In these trestments Cholce mature was held constant at
$1.05 per pound end the price of ealf grades (price of Good calf = price of
Commercial calf) was varied from 59 through 89 cents

The estimation of the parameters of Model 4.2 where y is the disap
pearance of calf grades in pounds per 1000 customers and x iz the pries of

calf grades is given in Equstion 4.9.

y = 89,339 - ,634x Bouatbion 4.9
(.095)
(6.682)
RS = .o78
The resulis of Bqguation 4.9 gives a negative price coefficient which

is large in comparison with its standard errcr. The price coefficient is
not statistically different from zerc at as-much as the 5 percent level,
but in view of the one degree of fresedom thalt the twvalus is based on, this
statistical test may not have much meaning in this instance. The large R?
value lends support 4o equation 4.9 as a means of predicting the disappear=-
ance of calif grades from its price., 7IThe price elasticity of demand using
the means of each varieble is estimated to be =~0,634.

Trestments 5, & and 9 can also be used to mezsure basie prefersnces
for Good and Commercial calf grades since price wes not a factor (price of
Good ealf = price of Commercial calf) in these treatments,

Table XIX indicates that purchases of calf gredes werse split gpproxi-
mately even in Jrestmente 5 and 9, vheress, in Treatment 8 seles of Good

calfl was almost twice as great as sales of Commereial calf,
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TABLE IX
PERCENTAGE SHIFTS BETWEEN GOOD AND COMMERCIAL CALF GRADES

EHEH GOCD AND COMBIERCIAL CGALF WERE PRICED THE SAMN IF
OKLAHCHA CITY STUDY

Good Cormereial Total

Galfl Gall
% % 2
Tregtment Ho, ©
: All Stores 56,85 43,15 100
G‘oco'% .59.‘7
G.C.-$ «59
Treatment Ho, 8
: ) A1) Stores 62,51 3749 100
C.G.HQ?’ .orff;
Ireaitment Mo, 5 _ :
All Stores 49,97 50,03 100

- 1} 109
23

-Gn Go-‘,,‘ lo/

Anoth@r nethod of estimeting demand for salf grades as a single product
is.to determine the association existing between the disappearance of calf
gradegz and the average price of Good and Commerclal calf grades., The esti-
mation of Model 4.2 where y is the sales of calf grédes per 1000 cusﬁomers
and x is the average price of Geod and Commercial calf grades is given in
Equation 4,10, Data used in this equation were obtained from Treatments

3 through 10,

7 = 86,224 = JO40x* Equetion 4,10
(136
(4.703)

B = ey

Equation 4.10 is graphed in Figure 2.
Yhe results of Nguation 4.10 is consistent with economle theory in

that the price coefficient has a negative sign. The price coefficient is
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Figure 3. Demand for Calf Grades in Oklahoma City



also significant at the one perecent lovel of probability. In view of these
. . : . 2 S
criteria and the fairly large R* value, average calf price appears 4o be a

fairly accurste besis upon which to predict calf grade sales. Price elasti-

ity of demand was computed ag ~1l.A32.
An anaiyels of variance was rum on the data presented in Table IVII,

The design employed was thet of rendomized bleocks in vhich the grades were
I ricing schemes were treabments., A sumary o 1© result
bloecks and the pricing schemes were treabuments A summary of &k esults

is presented in Tshle XX,

TABLE XX

ANALYSIS OF VARTANCE SUMMARY COF PURCHASES OF T-BONE STEAK IN
ORLABCHA CGITY STUDY

SeSe HeS, #Fohs,

bxf
o

Souree D.

Total " 107 10,940.97 - -

Treatmnents 9 M,19a.10 133.12 2,013
Grades 2 2,613.40  1,306.70 19,71
Grades and Tresbm. 18 1,957.78 108,77 1.64
Error 71 5,171.69 £6,30 -
Crade means Cheice lHature Good Calf Commercial Calf

6.52 16,02 16,78

Shandard error of s grade mesn = 1,288
BT T O A T S S - S

Treatment means . :
7.89 9,27 11,26 12,03 13,04 13.33 13.86 14.24 17.16 19.02

W

Standard ervor of a treatment mean = 2,350F

#8ignificant at
4SLenifl G

7 05 level,
icant at JOJ

Gl leval,

Yy

& multiple range test compubed for grade means resulted in Choice mature

being significantly different fron Good and Commercial ecslf grades aht the ,05
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lovel of probability. 4 similar test was run for pricing treatments and
Treatmenss 7, 4; 8, 5, 6, 2, end 9 were different from Treatments 1 and 10

at the 01l level.
Shawnee Study

CPricing Scheme. The Shawnee phase wes conducted in one store only.
This experiment also differsd from thai ran in Oklehoma City in that pack-

ages were noh labeled as to grade and g different pricing schene was en-

ployed. The pricing scheme is presented in Table XXI.

TLBLE XXT
PRIGING SCHEME EMPLOYED IN THE SHAWNEE STUDY

_ Cholce Good Commerelal &verage

Freatment Liature Galf Calf Price
1 $ 99 $ .29 § 99 & 990
2 1.09 59 .59 757
3 1.09 59 +89 957
4 1.09 <75 75 863
5 1,09 89 o 75 910
6 1409 5 -89 910
7 1.09 59 89 857
8 1.09 .89 «59 857
9 1.09 #99 «99 1,023
10 .85 .99 99 943

This pricing scheme is similar to that used in Oklahcma City in that
informaﬁion on Choieo meture was sacrificed in order to increase informa~
tion on the calf gredes. It will be noticed that Good calf jis priced be-
low Commercial ealf in Treatmente & and 7, and Choice mature is priced be~
low béhh calf grades in Treatment 10, Hence, this pricing scheme is moré

flexible than that used in Oklshoma Gity.



Modele to be tested with data gererated in the Shawnee study are iden=-
tical tc‘those tested in the Cklahoma City section. Heues, dcdel 4.2 will
be employed when using one Independent varisble and Model 4.3 will be used
with twe irdependent variables,

Results. The resulis of the Shawmee experiment are first pressnted
on a percentage basis in Table XXIT and then as nounds per 1000 customers

in Table XXITI.

Test of Models and Hypotheses with Resulbs from
Shawnse Eyperiment

Demand Ffoy I-Bone Sieaks as a Single Product, The estimation of the

parameters of Nodel 4.2 where y is the disappearance of all grades per 1000
custbomers and x is the average price per pound of all grades is given in

Bauation 4.11l. Boustion 4,11 is based upon all Treatments except & and

10,8
§ = 556,625 = J3Thxx ‘ Equetion 4,11
(.144)
{2.597)
R = .529

 The velationship bebween the sales in pounds per 1000 customers of all
srades aﬁd average price of all grades is congistent witl eccnomic theory
in that the priee coefficient is negative, The standard error of the price
coefficient does not include positive signs and the t=value is statistically
different from zerc at the 05 level of probablllty. Price elastiecity of

denmand at the mean price was computed as -1,352,

lS‘Ireatment 6 and 10 were not used since customer counts were not
available for those dayse



TABLE XXII

ENTACHES TN B

3

L%

«

Cholce Giood Commercial Tobal
mature Calt ule )

& % %

Treatment No. 1 23.91 - 37,03 39.00 100
Goile=% ,99
GCC ""d) -99

" 3
U » ’v Fiad a‘:’”’j

.78 34,06 57..16 100
e £ oo . g
il.\“ﬁ.‘ﬁ[{. 35 032 e 'OZ} 100

27,11 41.82 31.07 100

Trogtment Ho, 5 14 58 29,82 55,60 100
G .fd. e,ﬁl 09
Go G @ <59
C . -" v75

18,70 56 445 100

na
Py
-

[0
A¥1)

29.73

JAN]
(%]
.
i
Y]
o
g~
N
-3
W
&
&




TABLE XXII (Continued)

76

Choice Good Commercial Total
Mature Calf Calf
% 2 % %
M%&._Q 9.32 36.02 54 .66 100
C.M.~$1.09
G-co-s 099
c.c.-s -99
w 14.19 35,90 4991 100
colc- 085
Goco'$ o99

C.C.-$ 099




TABLE XXI1I

POUNDS PER 1000 CUSTOMERS DPURCHASED IN SHAWNEE STUDY

Choice
Mature
dbs.

Good
Calf

ibs,

Commercial
Calf
ibs,

Total

dbs.

Treatment No, 1 ‘ 4 480
C.ly=3 99 .
G’o Cl "i; 099

Treatment No.-2 : 4 ohidd
Cl=51.09
G-.C.’"%} I59
C'Cg—g‘l -59

Treatment Ho, 3 2.802
C.H.=$1,09
G’. C.-‘;? 089
Cp Co"'éfﬁ -89

Treatment No, 4 5,806
C.H.~£1,00
GoCo=$ W75
Co C-""(j,?’ -75

Treatment No, 5 4,346
C.H,~51.09
G.C."g} -89
G.C. "':jé 075

Treatment o, OF 4174
C o%ﬁ’ia'g)’l 'O?
Gg C-"&?’ .75
Co Co "SME; -89

Treatment No, 7 54333
G.ﬂ-—g}l 009
G. Co"%; 059
C’C'n%ﬁ 089

Treatment No, 8 7.865
i tﬁo"d}’1009
G.Cue=i 489
C;C- "i‘“ . 59

6,938

10,238

8.505

7.405

16,097

6.224

7.321

15.378

6,655

16.574

9,263

7.088

12.368

18,739

30.057

24 080

21417

29.807

20,842

28,518

26.457

1

1
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TABLE XXTII (Continued)

Choice Good Commereial Total
Mature Calf Calf
ibs, ibs, __ 1bs, ibs,
_ 1,895 7.318 11,108 20,321
C.M,~£1,09
G-G."$ 099
C,C_.-s o”
MW 2.235 5,655 7.863 15,753
C.,~$ .85
G.Co~$ .99
C,G.-$ o99

#Customer counts were not available for Treatments 6 and 10, Customer
counts for these two treatments were estimated as the average customer count
for the other Saturdays.



The E? Indicates that 53 percent of the variation in T-Bone sales was
accounted for by average price of all grades, therefore, in view of this
available eriterion, average price of all grades appears to be a fairly

i N 1 N » & 0
geod indicator of total T=Bone steak sales in this one test stcre.l7

Demand for Good Calf. The demand for Good calf can be approximated

0
from the resulits obtained in Treatments 3, 6, and '7.“'D In these three treat-

ments Cholce mature was held constant at §$1.09, Commercial calf was held con~
stant at 89 cents and the priee of Good ealf was varied from 39 to 89 cents,
model 4.2 was employed where y represents the disappearance of Good calf in
pounds per 1000 customers and X is the price of Good calf. The estimation

cof the paramebers is given in Bguation 4,12,

y = 29,990 =,260x Equation 4,12
(,178)
(L.457)

B = 680

Bquation 4.12 is consistent with theory in that the price coefficient
is nepgative; however, the standard error of the coefficient is fairly large
relative to the magnitude of the coefficient and the t-value is statistie-
ally significant at only the A0 percent level, Elasticity of demand was
computed as ~1.81l, In view of this evidence, estimation of sales of Good
calf from its own price would probably involve a sizable amount of error,

Demend for Commercial Calf, Demand for Commercial calf c¢an be approxi-

mated from Treatments 3, 5 and 8, In these treatments Cholce mature was

19All implications made in this section will necessarily apply only to
the one test store employed in the experiment,
200ustomer count was not available for Treatment 6, therefore, it was
estinated as the average of other Saturdays! customer counts,
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held conshant at %l.@@vand Good ealf was held constgnt at 89 cents while
the price of Gommereial calf was varied from 59't0’89 cente, Model 4.2
was employed where y is the sales of Commercial cslf in pounds per 1000
gustomers and x 1is the price of Commevcial eglf. The parameters are esti~

mated in Eoustion 4.13.

v = 13,761 + ,002x | Bquation 4.13
(154)
(.013)

R = 002

s

Equation 4.12 gives the price coefficient a positive sign, but the mnag=
nitude of the coefficient is very small, The stendard error is approximately
Te5 tiﬁes as large as the coefficient, and R® indicates very little relation=-
ship exists between the price of Commercial calf and its volume of sales.
Elasticity as given by Equation 4.13 is + 003,

These results are inconsistent with theory and perhaps one explanation
rests upon the émall number of observations taken, three in this case. A
sizable amount of error in any one of the three observations eould very
easily yield results that do nob depliet the true charseter of the relations
ship that actually exists between the priee of Commercial calf and its dis-

appearance,

Demand for Calf Grades as One Product. Demand for Good and Commereial
call grades as one product can bevapproximated from Treatments 2, 3, 4 and
'7. In these treatments Choice mature was held constant at $1.09 while ealf
price (price of Good calf = price of Commereiasl calf), was varied from 59
to 89 cents,

The estimation of the parameters of Model 4.2 where y is the disap-

pearance of calf grades in pounds per 1000 customers, and x is the price of



calf grades (price of Good calf = price of Commercial calf) is given hy

y o= 30427 - J127x , Bauation 4.14

Eguation 4.14 gives a price coeflficlent that is in accord with eco-

-

nonie theory, but its standard error is large encugh to permit a positive
gign, The t~value is statistically significant at only the 50 percent
level and the B° value indicates *hat only 26.5 percent of the variation
of sales of calf grades (when they are priced the same) is explained by
calf prices. FPrice elasticity was computed as =-.,504,

Disappearance of Calf grades as a Function of Average Calf Price. In

order to examine the possibility of predicting the volume of sales of calf
grades by a single independent varisble, Model 4.2 was once again employed
where y represents the disappearance of calf grades in pounds per 100G
customsrs and x is the average price of calf grades. The parameters in
this instanece ars given hy Egquation 4,15, The treatments used to generale

the empirical data were Treatments 2 throngh 9;21 The price of Checice

mature was held constant at $1.09 during these treatments,

¥ = 29644 =~ J108x% Bquation 4.15
(.125)
(.861)
2
R™ = ,129
21

Trestment 6 was omitted since customer count was not available on
that day. :



Bgushbion 4.15 gives prachically the same vresulbs as did Hguation 4.14,
A & I 3 ¥

therefore the same economic and statistical inference applies, The relation=
ship existing between individusl calf grades and two independent variables
can be estimated from Hodsl 4.3,

Dicappearance of Commerelal Calf as Associatbed with the Variables,

S

Yrige of Good Colf and Price of Commoreial Calf, The estimation of the param=

ebers of Hodel 4.3 where Y5; is the disappearancé of Commercial calf in pounds
psr 1000 cusiomers, x; is the price of Commercial calf, and Xj is the price
of Gocd ecalf is given in Equation 4.16. The data for this equation were
generated by Treatments 2 through 9.2 The price of (hoice mabure was held

*.

constant at 89 cents during these lreatments,

F?j = 1,797 =~ .OﬁSxi + .174xj ' Bauation 4.16
(097} (.094)
(o563}  (1.844)

B2 = 504

F o= 3.66

Sn

The 83

§

gne of the x, and 13 coefficients both agree with economie theory.
Equation‘émié states that an incresse in sales of Commercial eall grade is
assoelated with a decrease in the price of Coummercial calf. Likewise, an
inereage in the volume of sales of Commercial grade is associated with an
increase in the price of Cood grade, The magnitude of the Good calf price
coefficient is larger than the price coefficient of Commereial calf. This
indicetes that a2 substibubion of Commercial calf for Good calf, when the
priee of Good incresases, has a stronger effect on the veolume of Commercial

AV
sales than the price of Commereial.

2RTreatment 6 was omitted.



The standard error of the Xy cosificient is large enough to allow a
p@s;tive sign, bub the standard error of the x, cosli
negative si:hs. Neither coefficient is statistic cally different fron zero
at the .05 level of probability. Cross elasticity of demand was computed
as l.l57,

LR 4

Disappearance of "ocd Calf as dssociabed with the Verisules, Price of

Good Calf and Price of Commevcial Caif. The estimation of the parameters

of liodel 4.3 where,yij represents the disappearance of Good ealf in pounds
per 1000 customers, Xy is the price of Good ealf and zﬁ is the price of
Commercial calf is given in Houation 4.17. The treatments used were the

same as those used in Equation 4.16,.

yij = i—6'338 - 0194-‘4‘3'_ o olllxa' Equ&tiﬂn 4.17
(.039) {.040)

{4.960) (2.741)

B = 867

i

i

1]

12.99%

Hgustion 4.17 is similar to Bquabtion 4.16 in that the signs of both
prices cdefficien%s agree with ecepnomic theory., Both standard errors ars
small and the t-valus of x; is significant at the Ol probability level

3y

and x. is significant at the 05 level., From the magnitude of the sigms

Tk

the prics of Good calf has more effect on the sales of Good calf than the
substitution effect due to price changes in Commercial calf. Cross elas-

ticity was compubed as 913,

ieient dees not include



CHAPTER V

STMARY 4D RECOMMENDATIONS FOR FUTURE WORK
Summary

& major responsibility of the marksting system in a capitalistic
sociaty is to measure the strength of consumers?! desires for different
'kindS‘amd amounts of products, and then accurately reflect these desires
back to producers in the form of price differentials. In corder to gauge
the efficiéncy with which the mavkeling system is performingviﬁs'pricing
function, consumer preferences studies can be conducted in which consumer
nonetary preferences are measured at their scurce,

Ihis type of research is still in the exploratory stage, hence, there
are many problems concerning applicable theory, research methodology, and
administration or procedure. This gtudy is an abtempt toward setting up
eparationai metheds for measwring the various aspects of consumers! basic
prefereﬁcas and the monetary values they place upon their Gesires.

The commedity beef was the desired wehicle, but due to limited per=
sonnel snd funds only the T~Bone cut was utilized. The major objectives
ray bz listed thuss

1. To determine consumera! basic preferences for different grades

of TwBone Stealk,

2. To aseertain monetary values consumers place on their preferences.

84
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In obbaining measurements, several mebhods of research were evaluated
as %o their ability o generaie the required deta, From this evaluation
it was decided thal the consuner survey wethod can be employed in getting
at basie proferences, but offers little value as a means of ascertaining
monetary valuss placed on those preferences, Therefore, in order to nea-
sure monetery prefercnces it was decided bo smploy a contrelled experi-
ment in which measurements could be oblained as price responsesd

The first phase of the over-all study was conducted in Stiliwater and
consisted of a controlled experiment in one large self-serviee store, home
surveys, and consumer surveys within the stors proper. The primery purpose
of the conirolled experiment was o test adeinistrative procedure.

The hoee survey was to geh ab basie preferences and also to obbain ine
formation regarding the cueshior "lan conswmer surveys be employed in oﬁ-
taining price differentials that vespondents are willing to pay under actual
shopping eonditions?® Since each individual in the home survey had actually
purchased T-3ons sbeak during the store experiment, it was possible to pre=

gent ‘the same sivuation. IHowever, there was llmited name listing after the

L

first two treatmentsy and sinee in the first treatment all grades were
priced egually, it wes nob feasible o abterpt Lo answer this question with
the very small sample obbalned in Treatment 2,

In order o work with a larger sample, it was necessary tu conduel a
gsurvey within the store propev. The guestions asked respondents were very
siﬁilar to those asked in the home survey, the major differences beling that
all shoppers had an egual chance of belng chosen and Commercial grade was
edded.

The more important resulits obtained from the initial phase (Stillwater

Study) are as followss
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Stillwater Controlled Experiment

L.

2e

In the same price range, the estimated demand for grade Good was
greater than the estinmated demand for grade Prime. Consumption
of both grades was inversely related o its price,

Lends credence to the feasibility of using controlled expsriments
for estimating price~consumption response relationships,

Stillwater Home Survey

1,

2

Results gave evidence that consumers will shift %o lower priced
grades when the price of their preferred grade increases,

4s respondents shifted from their preferred grade when the price
of that grade was increased, there was a tendency for the second
cholce to be that grade most elosely associated to the first
selection, :

Stillwater Store Survey

1.

3.

On the average, 75 percent of the respondents shifted to a lower
priced grade when the priee of their selected grade increased 14
conts, '

- Vhen asked to name Pederal grades, a larger percentags of those

preferring Prime were able to respond than those preferring other
grades, However, those selecting Commercial (the lowest grade)
ranked second,

Marbling was the only individual physical characteristic of those
tested that differed to any degree bstwesn grade clesses, 82,1
percent of those selecting Prime chose a moderate amount of mar-
bling, 50 percent of those in the Cholee group desired a mederabe
ancunt, and only 31.6 and 31.8 percent respectively of the Good
and Commercial groups chose the mcderate amount,

42,1 percent of those respondents in the lowest income bracket
(42000 annually) stayed with their preferred grade through the
first 14 cents price increase; whereas, the other income brackets
averaged approximately 15 percent.

Cklzhoma City Study

The Oklahoma City phase was conducted in four large self-service mar~

kets.

No swrveys were taken in this study, hence, results are restricted

to "sales data®,
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This phase was similar in many respects to that conducted in Still-
water, but was quite different in others., 0Ons of the major differences is
that Cholce mature and Good and Commercisl calf T-Bonss were utllized herej
whereas, in Stillwater only mature beef was employed,

Since this phase was restricted 1o "sales data" the information is nec~-
essarily limited %o price responses. Stére management would not consent to
lowering the price of Choice mature below calf grade prices, hence rzsulits
are largely limited to calf grades, Some of the more lmportant resulis are
‘as llsted: |
Oklahoma City Study

l. Little shifting among grades was indicate& as the price of all
grades were incresged Ly the seme absclute amowvnt, howevsr con=
sumption per 1000 customers was 1nvergely related to price, The
price elasticity of demend was compubed as ~1.064,

2. The seles of POOU and Commercial calf were hoth inversely related
to ite own price. Dlasticity of demand for Geod calf was come
puted as ~2,130 and elasticity for Commereial was computed as
=1.190,

3. The sales of either calf grades were not asscelated to a signi-
ficant degree with the o he“‘U price,

4. The sales of Good and Commereial ealf svades were eplill approxi-
auegy even in two out of three treatments in which they were
squally priced, '

1

. The disappearance of cali gredes was inv
aversg prlce. The price elasticity of
—l'/x A?

4 companion study to the Oklahomz CGity study was corduected in Shawnee,

This experiment differed from the Oklchoma City study in three major points,

Only one stors was used !

by

n Shawnee, packagses of T-Pone stsak were unlabeled

zs to grade, and the pricing schewme was more flexible. The more important

'l

results may be swmsrized as:
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The zales of Good calf wore not very closely sssoclated with its
own priee, &imilar results wers obtained for Commercial ealf,

When an abbeupt vas made to explain the disappearsnce cf Commer~
oiel culi es ~v¢uncglap of the prics of lood celf as wall as its
oun priee, results indicated that the nrice of Cood ealf had a

graater offeet on sales of Commereial calf than the price of Come

mercial eslf,

in anelysis similar to (2) was run on the éiuapnearance of Good
calf end results ip this inskance indiested that the orice of
food calfl h’“ & groater effech on its ovn sales than did the
price of Commsreisnl cnlf,

Beconpendations for Pubure York

fxvy contritutlions that thisz stvdy moy weke tovmard futurs Pt“tuollad

sxperiments In the aves of consumer praference gtudies will probubly come

from sveddiny or aclvirg the mopy problems encountered in this work, Lecome

n nﬁations aye a8 listed:

1‘

3.

de

“bion "Con oonpumer SUTVEYS aﬁ enployet

In experimenting with products. that are 7radew it s egqen+ia1
to & keep exneramanhal:mmaaxlal avay from border-iine casss,

Bafore ccnducting an experiment in a store that decs not ordinarily
handle products that are to be included in the euperiment, it may
be well tc initiate the new product or products sometime prior to
the setusl experiment,

fae o errors thet are assscelasbed with estimating wnissing plots
it is imperative that adeguabe supplies be naintained,

One of #he major provlems met in this svudy was that of deliberate
cut=off when ““Oﬂucts wera notk moving at experiwmentsl rrices,
Gaen this naygened a customer count was taken at cut-off tine,
Since this study voed date besed on poupds sold per 1000 customers
iﬁ first appearsd tn&% effectis of such a cut-ofi would not be too
graat, but this is trve enly if early and late day shoppers eon=
Stlﬁubs a fairly homogeneous group,

L If defipite diffevences in disappearance {igures are desired then
an investiretor should injset & range of ewperimental prices thad

is wide enourh to accomplish this purpose

nt datz o get at the ques~
to obtalu the true price

This study failed to generate gufficlen
ey
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differentials that respondents are willing to pay under actual
shopping conditions™? However, the procedure employed in this
study appeared to be a sound method and is recommended for future
work that includes more stores,

Whenever possible it is recommended that an experimental design
be employed that will allow store differences to be eliminated
in the statistical analysis,

The effects of advertising between experimental treatments has
already been fully discussed. Therefore, a strong recommendation
is to avoid this pitfall if at all possible.
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APPENDIX A
Departument of Agriecultural Economics

Oklsehoma A, & M. College

Consumer Survey (Beef)

Date,
Enumerator
Nene
Address

Occupation of Wage Barner(s)

dpe of Persons Bating at Homes

A ——————
R ——_———

Who normally makes purchases of meat for the family?

On what days do you normally purchase meat?
S M T W Th, F 5
Let's suppose you are purchasing T-Bone steaks for your family; which

one of these cuts would you purchase? Aafter each selection, ask
respondent why the particular cut was chosen,

89 &9 89
103 89 &9
117 89 ~ 103 €9
131 89~103-117 §9-103
15 89-103-117-131 69-103=117
103-117-131~145 89=103=117~131

A03=117-131-145
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8. 1In general, what do you lock for in buying T-Bone steak?

a. Fat (ocutside)s L/40 1/2v 3/4M 1w Fo pref.

be PFat (inside): moderate little none no pref,

———————ay.

¢. OColor of fat: white yellow no pref,,

d. Color of lean: 1light med , dark ne prefs

e, Thickness: L/A% 1/20 3/40 1 no pref.
f. 8ize of steak: large medium small no pref.__
£. o, of pieces per package: 1 2 3o pref.

9,  Whalt do you desirs in a piece of steak ready for the table?

2. Tenderness de.

b, Flavor e.
¢. Juliciness
10, How would you rank the above characteristics in order of importance?

£ b, C,

11, Does your family eat steak fairly regularly or do you serve it more
as a special meal?

a. Regular

b. 8pecial _____

12, That cooking methods do you use to prepare stesk?

2, Breoil

b, Fry

13. How often do you use meat tenderizers? (Mechanical, commercial enzymes,

home techniques etc.) Freguently Qecasionally Never .

14, 4re you familiar with poverpment grades for meat? yes no__ .
If yes, ask question 153 if no, go to question 16,

15, Would you identify these steaks as to grade?

le Re 3.




16, If the price of the grade you are accustomed to buying increased,
would yous

a. Buy the gszme amounb

be Buy less_

¢. Switeh to another grade
17. an I ask you how often you are paid?

a, Weekly _

b, Twice monthly

c. Hombhly

d, Other

18, Would you toll me your approximate income?

Below lDOC_ 6000-7000 —
1000~2000, 7000-8000,

2000-3000_____ 8000-9000______
3000-4000___ | 9000-10,000 ]

40005000, Over 10,000,

e s —

S000~6000

R D

19, Approximately what ¢ of your income is spent on meat sach week?
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