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SUMMARY 

The purpose of this study was to gain insight into the consumer image of 
pork. Consumer image is an elusive concept; a difficult one to study in an ob
jective way. 

As a first step in the study , factors upon which the consumer image was 
based were defined. Next, the rating of pork on each of these factors was de
termined. The significance of the factors as determinants of pork consumption 
was also estimated. 

The study was conducted in the metropolitan St. Louis area. A sample of 
300 households was selected to represent various ethnic groups of upper middle 
and middle income urban consumers. Data for the study were collected using 
a semantic differential technique. 

Three separate analyses were conducted. One analysis was made from data 
which included both fresh and processed pork items. Analyses were also made 
on the fresh and processed pork items separately. 

Several factors were evident for all three analyses. One of these was a factor 
of wholesomeness or healthfulness. On this factor, pork was indicated to be 
both healthful and wholesome. This interpretation of the image of pork related 
pork to the value system of the population sampled. It was not implied that 
pork was considered healthful in relation to beef or any other particular product 
or reference. Pork was simply considered to be acceptable to the consumer with 
respect to this factor. 

Another factor which appeared in all three analyses was cost. Pork was 
considered to be low in cost. Again, this did not imply that it was considered 
to be low in cost relative to chicken or any other particular product. Pork was 
simply considered to be acceptable from the standpoint of cost of purchase. 

Pork was considered to be unacceptable on a factor of fatness in all three 
sets of data. This factor represented the fatness of pork as evaluated by the con
sumers. The result indicated pork was fatter than the consumers considered de
sirable. 

Another unfavorable image factor for pork was interpreted as the stimula
tive quality of pork. Pork was considered to be plain, ordinary, and unexciting. 

General factors of evaluation also appeared in all three analyses. General 
factors represent dimensions which are composed of two or more highly cor
related criteria of evaluation whereas specific factors can be interpreted using a 
single criterion. For example, if the respondents consistently indicated that all 
cuts which were popular were also tasty then there would be no way to separate 
these two aspects of the image. The aspects of taste and popularity would ap
pear as a composite or general factor of acceptance. In this study, pork was 
rated favorably on all general evaluative factors. 

Some factors were derived from the separate analyses of fresh and processed 
pork that were not derived in the factor solution using the data for both fresh 



and processed pork combined. Three of these factors related to practicality. For 

the fresh pork analysis there was a factor interpreted as practicality of pork in 
use. For the processed pork analysis there were two factors; one was interpreted 

as practicality in use and the other as practicality in preparation. The image 
of pork in these factors was favorable. 

Other factors derived were a factor of familiarity of pork in the fresh pork 

analysis and a factor of popularity and taste for processed pork. The consumer 
image was also favorable on these two dimensions. 

The factors derived using the data representing fresh and processed pork 

combined were regressed on an index indicating acceptability of pork to the 

respondents. The factors were found to be significant determinants of acceptance 
of pork by the consumers represented in this study. However, the proportion 
of variation in consumption explained by these factors was relatively small. This 
could have been due to the crudeness of the measurement of the factors or to 
lack of importance of the factors. The results were not conclusive on this point. 

The overall image of pork indicated by the study was that pork was whole
some and healthful, low in purchase cost, practical, tasty, and generally accep

table. However, it was considered lacking in stimulative quality and pork was 
considered to be fatter than consumers desired. 



The Consumer Image 
of Pork 

JOHN E. IKERD, CECIL L. GREGORY, CHARLES L. CRAMER* 

INTRODUCTION 

This study was an investigation of consumer attitudes toward pork. It was 
addressed specifically to the consumption segment of what is commonly called 
the pork problem, the decreasing trend in consumption usually attributed to 
increased demand for beef and to decreases in costs of chicken. A competitive 
strategy for improving consumption of pork would be to either increase con
sumer demand for pork or reduce the costs involved in producing and market
ing pork. A preferred strategy would be to both reduce costs and increase de
mand. 

Cost reductions would result from improvements in efficiency of the pro
duction and marketing processes. Increases in demand for pork would come 
about through improvement of the product to correspond with consumer de
sires or through creating a more favorable consumer image of the present prod
uct. The importance of possible cost reductions and product improvements was 
explicitly recognized in this study, but predominant emphasis was placed on 
consumer attitudes and consumer image of pork as it is found in the market 
today. Some of the variables determining consumer behavior are difficult to 
define and measure. Studies in this area sometimes produce results that lack 
determinancy in interpretation. However, recognition of the difficulty of the study 
in this area does not solve the problems associated with consumer motivation. 

Most efforts to improve the consumers image of pork and ultimately con
sumer acceptance of pork have taken the form of product improvement. A great 
deal of emphasis has been placed on breeding and production of "meat type" 
hogs. Recent statistics show that a great deal has been accomplished in this 
movement toward producing hogs with higher lean to fat ratios to more nearly 
fit consumer preferences in meat. This progress may have been helpful but it 
has not solved the problem of decreasing per capita pork consumption. Ad
vertising and promotion under the present circumstances have met with only 
limited success. Pork is variable in quality and is difficult to standardize within 
the present production-marketing framework. At present there is little evidence 
to indicate the direction that future promotion efforts should take. There is too 

•Ikerd is a former research assistant at the University of Missouri, now assistant professor of economics, 
North Carolina State University; Gregory (now deceased) was formerly professor of rural sociology, and 
Cramer is professor of agricultural economics at the University of Missouri. 
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little known about what the consumer really wants, or thinks of the present 
product. 

There are several subjective factors which have often been mentioned as 
possible contributors to the problems of pork. ( 1) A factor frequently men
tioned is the psychological effect of the possibility that trichinosis may be trans
mitted to pork consumers through eating insufficiently cooked pork. Although 
the probability of this occurrence is very low, the possibility exists. (2) All ani
mal fats are relatively high in proportion of saturated fats to non-saturated fats. 
Since saturated fats have been associated either justly or unjustly with human 
heart failures, this may be another area of concern to pork consumers. (3) The 
digestibility of fats is another potential problem area for pork. ( 4) There is also 
the question of the effect that condemning of pork by some religious groups 
may have on consumer attitudes toward pork. 

There has been much speculation but little objective study in these areas of 
concern to support conclusions. 

The objectives of this study were: (1) to discern and define the subjective 
factors affecting consumer acceptance of pork, (2) to determine the significance 
of these factors or variables as determinants of consumer acceptance of pork, 
(3) to use these factors in describing the consumer image of pork. 

REVIEW OF LITERATURE 

There are three general approaches to the study of consumer behavior. 1 

The first of these focuses on the study of consumer attitudes. The second ap
proach utilizes consumer panels who record purchases of and / or preferences 
for the products being studied. A third approach is to analyze behavior directly 
in terms of consumer purchases. 

The literature reviewed in this section relates specifically to recent studies 
of consumption which employed the consumer attitude approach. 

Gaarder, Strand, and Maki studied both consumer attitudes and consumer 
acceptance of pork in a study published in 19602 One of their objectives was 
to determine the factors affecting family consumption of pork and other meats. 
They asked for direct opinions regarding various aspects of pork. They asked 
such questions as: "What have you heard or read about the health value of 
pork?" They also asked for sources of information and reasons why special diets 
did not include pork. Their major finding in the area of consumer attitudes 
was that most complaints given for specific cuts of pork were related to the 
fatness of the cuts. Sixty percent of respondents in the study had heard or read 
something about the health value of pork. About two-thirds of the respondents 
had been exposed to favorable comments about pork. The rest indicated that 
they had heard or read unfavorable comments. Most of the unfavorable com
ments came from doctors, childhood conversation, and "own ideas." More than 
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23 percent of 474 respondents indicated that they were on a special pork diet 
or a diet not permitting pork consumption for some reason of health. 

Gaarder used the direct question approach which is subject to considerable 
criticism. A study by Woods and Nettles published in 1962 used a less direct 
and possibly more valid approach to the study of consumer attitudes. 3 They 
attempted to measure the status of meats by interpreting from projective situa
tions. For example one of their questions was: "Fred and Carol were having 
an important man guest for supper. What kind of meat do you think Carol 
would choose?" They also asked for the cut of meat and the method of cook
ing. The various situations depicted status, economy, special occasions, family 
meals, etc. By associating the meat mentioned most frequently for a given situa
tion the status of the meat could be interpreted. The results were that for an 
imporant man guest, beef loin steak was chosen four times as often as any other 
meat. Chicken was chosen most often for a special woman guest. Beef loin steak 
was also chosen in a situation meant to impress a couple. Chicken was the choice 
for Sunday dinner. Ground beef was chosen for economy. For a large family, 
ground beef was listed most frequently and chicken was second. Pork was not 
a most-frequently chosen meat for any projected situation. 

One of the most extensive and most recent studies was conducted by the 
U.S. Department of Agriculture in cooperation with the National Livestock and 
Meat Board in 1967. ·~ In this study, 3,099 homemakers were interviewed nation
wide concerning their opinions about selected meats. The scope and conduct 
of this study probably places it in the category of being indicative of the present 
state of knowledge regarding homemakers' opinions about meats. The survey 
which was conducted in all four seasons of the year focused on four meats. The 
meats were beef, chicken, fresh pork, and ham. This review covers only fresh 
pork and ham. The study employed a wide variety of techniques from direct 
questions to projective situations. It covered meat use, purchasing, preparation, 
freezing, inspection, and grading. 

Ham was the least frequently consumed meat of the four meats studied. 
It was credited with being tasty and good to eat. It was rated favorable in keep
ing quality and suitable for serving in warm weather. It was also rated suitable 
for serving to special guests. However, ham was rated by many in the study as 
being tiresome and unsuitable for weight watchers. Fresh pork was reportedly 
eaten more frequently than ham but projected a less favorable image. The most 
frequently mentioned unfavorable aspects of fresh pork were: fresh pork is hard 
to digest; it is not always safe to eat; there is too much waste on fresh pork; 
it is not good to eat cold; and does not keep well before cooking. A specific 
question was asked concerning cholesterol as a factor in deciding which meat 
to purchase. Fresh pork was mentioned most often with regard to the choles
terol concern but two-thirds of the homemakers did not express an opinion on 
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this topic. The only good aspect of the image of pork was that it was considered 
to be tasty. 

Attempts were made to relate, in a subjective way, the image projected by 
specific meats to actual use of these meats by consumers. In some of the aspects 
of the projected image there was a slight relationship between the consumer 
image projected for a specific meat and the reported level of usage. 

In the three specific studies reviewed above, it was assumed that the im
portant factors which determine the consumer image or attitude were known. 
These were assumed to be such things as health, convenience, sensory taste, 
storability, nutrition. This type of study lends itself to some criticisms. Direct 
questions may cause consumers to give what they feel are "rational" answers 
rather than express how they actually feel. In all but the latter study, it was 
assumed that purchase behavior would be affected by the attitude projected. 
Actual behavior was not observed or otherwise measured. Some attempts have 
been made to study consumer attitudes without first defining the important 
factors of the consumer's image. Most of these studies have employed the ana
lytical tools of factor analysis and the semantic differential as used in the study 
reported in this paper. Other studies have employed modifications of these tools 
designed for a specific purpose. 

Bayton used a factor analysis method to define factors of the consumer 
image for milk in a study reported briefly in the American Joi.:rnal of Agricul
tural Economics in 1965 . However, these tools have found wider acceptance in 
the general area of marketing. Mindak points out several of the advantages of 
using the semantic differential in marketing research. He lists: (1) permits quan
tification of the direction and intensity of opinions and attitudes toward a prod
uct, (2) provides a comprehensive picture of the meaning or image of the prod
uct, (3) gets at the multiple factors which make up an image, (4) easily re
peatable and quite reliable, (5) avoids stereotyped responses and allows for in
dividual frames of reference, and (6) eliminates the phrasing problem of ques
tions and aids in verbalization of reactions. 

Gregory used a semantic differential-factor analysis method to study con
sumer attitudes toward meats. 7 Twenty-four different meats including poultry 
and fish were included in the study. The major dimensions upon which attitudes 
toward meats were found to be based were interpreted as general acceptability, 
prestige, convenience, potency, quality, and fatness. The ratings of various 
meats on each of these dimensions were examined to interpret their image of 
these meats. Gregory also factored the meats included in the study into groups 
for which responses were highly correlated. One grouping included the con
venience meats such as hamburger, bologna, and fish sticks. Other groups were 
interpreted as unusual or exotic meats, prestige meats, beef and poultry, and 
pork cuts. Gregory's work represents one of the first attempts to apply the se
mantic differential-factor analysis technique to consumer attitudes toward meats. 
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Some of the recent studies of consumer attitudes have produced significant 
results but are subject to some valid constructional criticisms. The semantic 
differential has been used extensively in marketing research and seems to be 
less subject to usual criticisms of consumer attitude studies. 

METHODS OF ANALYSIS 

Semantic Differential 

The primary schedule-of-information form used in this study was the se
mantic differential. 7 Figure 1 is one page from a schedule used in this study. 
Respondents' marks on each of the adjective scales were assigned values of one 
for marks on the extreme left, up to seven for marks on the extreme right. 

In this study there were 300 respondents, 15 different cuts, and 35 adjective 
pairs. For each respondent there were 10 score components (one for each cut) 
for each of the 35 adjective pairs. Each respondent's score for a given adjective 
pair was the sum of the score components over a specific set of cuts. For ex
ample, an individual's score on the adjective pair greasy-greaseless for fresh pork 
would be the sum of the scores given for this adjective pair by the respondent 
for pork chops, pork steak, spare ribs, pork roast, and pork sausage. These cuts 
were all of the fresh pork cuts included in the study. Each respondent then had 
35 scores (one for each adjective pair) which were used in the factor analysis of 
fresh pork. 

Factor Analysis 

Factor analysis is a branch of statistical theory concerned with the resolu
tion of a set of descriptive variables in terms of a small number of categories or 
factors. This resolution is accomplished through the analysis of intercorrelations 
of the variables. A satisfactory solution will yield factors which convey all the 
essential information of the original set of variables. The chief aim is thus to 
attain economy of description. 8 

The factor analysis problem begins with a correlation matrix showing the 
correlation of each adjective pair score with all other adjective pairs. 
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Pork Roast (13) 

rich ___ : ___ : ___ : ___ : ___ : ___ : __ deficient 

bad __ : ___ : ___ : __ : __ : ___ : __ good 

dependable ___ : ___ : ___ : __ : ___ : ___ : __ undependable 

unhandy __ : ___ : __ : ___ : ___ : ___ : __ handy 

inexpensive ___ : ___ : ___ : ___ : ___ : ___ : __ extravagant 

not recommended ___ : ___ : ___ : ___ : ___ : ___ : __ recommended 

healthful __ ; ___ : ___ : ___ ; __ : ___ : __ not healthful 

expensive __ : ___ : __ : ___ : ___ : ___ : __ thrifty 

convenient ___ : ___ : ___ : ___ : ___ : ___ : __ inconvenient 

greasy ___ : ___ : ___ : ___ : ___ : ___ : __ greaseless 

practical ___ : ___ : ___ : ___ : ___ : ___ : __ impractical 

bland __ : ___ : __ : __ : __ : ___ : __ flavorful 

unsaturated ___ : ___ : ___ : ___ : ___ : ___ : __ saturated 

unknown ___ : ___ : ___ : ___ : ___ : ___ : __ familiar 

nutritious ___ : ___ : __ : ___ : __ : ___ : __ not nutritious 

fat ___ : ___ : __ : __ : __ : ___ : __ lean 

safe ___ ; ___ : __ : ___ : ___ ; ___ : __ unsafe 

dry ___ : ___ : __ : __ : __ : ___ : __ moist 

fragrant ___ : ___ : ___ : ___ : ___ : ___ : __ foul 

indigestible ___ : ___ : ___ : __ : ___ : ___ : __ digestible 

tender ___ : ___ : ___ : ___ : ___ : ___ : __ tough 

seasonal ___ : ___ : ___ : ___ : ___ ; ___ ; __ yearround 

plain ___ : ___ : ___ : ___ : ___ : ___ : __ fancy 

harmless ___ : ___ : ___ : ___ : ___ : ___ : __ harmful 

unpopular ___ : ___ : ___ : ___ : ___ : ___ : __ popular 

time saving ___ : ___ : ___ : ___ : ___ : ___ ; __ time consuming 

unappetizing ___ : ___ : __ : ___ : ___ : ___ : __ appetizing 

clean ___ : ___ : ___ : ___ : ___ : ___ : __ dirty 

everyday ___ : ___ : ___ : ___ : ___ : ___ : __ unusual 

economical ___ : ___ : ___ : __ : __ : ___ : __ uneconomical 

stale ___ : ___ : __ : __ : __ : ___ : __ fresh 

abundant ___ : ___ ; ___ : ___ : ___ : ___ ; __ scarce 

exotic ___ : ___ : __ : ___ : ___ : ___ : __ ordinary 

unexciting ___ : ___ : ___ : ___ : ___ : ___ : __ festive 

high prestige ___ : ___ : ___ : ___ : ___ : ___ : __ low prestige 

Fig. 1-Page from a semantic differential schedule used in this study. 
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The matrix elements can be thought of as the coefficients of a system of ho
mogeneous equations. In such a system, if any equation (i.e., any row of the 
matrix) can be expressed as a linear combination of the other equations then 
this equation adds nothing to the system. For example, assume a problem con
sisting of two equations and two unknowns : 2x-y=O and 4x-2y=O. The second 
equation is simply two times the first. Therefore, the second equation adds 
nothing to the solution. From the first equation, y = 2x. The second equation 
reduces to the same answer. This holds true in general for any equation that 
can be expressed as linear combinations of the other equations in the system. 

Equations which cannot be expressed as linear combinations of other equa
tions are called linearly independent. No information is lost from a system of 
equations by using only those equations that are linearly independent and omit
ting all others. It follows that in the correlation matrix, no information is lost 
by reducing the matrix to the minimum number of linearly independent rows. 
In the specific case presented here, the reduction of the matrix implies that there 
are several adjective pairs which are representative of a common acceptance fac
tor and are thus linearly dependent. A single acceptance factor composed of 
several adjective pairs can thus be used instead of the individual pairs without 
loss of information. 

The number of linearly independent rows in a correlation matrix (i.e., the 
rank of the matrix) is equal to the number of independent factors represented 
by the matrix. 

Theoretically, by mathematically reducing the matrix all of the original 
variance could be explained by a number of rows equal to the rank of the ma
trix. However, with experimental data there is error involved. Rarely would 
one row of an observed correlation matrix be an exact linear combination of the 
other rows. Thus the rank of such a matrix is always equal to its size (order) 
and no simplification would be possible in a mathematical sense. When using 
standardized variables, an individual ril is the variance of variable i· The ob-
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jective of factor analysis is to find the minimum number of factors that will 
explain the maximum proportion of variance. 

The variance term (rii) can be divided into two components. One portion 
is that which is shared with other variables (hD the other portion is that which 
is unique to the given variable (u}). More specifically: 

hj = that portion of the variance of variable j shared with the other vari
ables. 

b
., 
r = that portion of the variance of variable j that is attributable uniquely 

to variable j. 

ef = that portion of the variance of variable j that is attributable to error 
and is unique to variable j. 

ui = bJ + ef 

The term h} is referred to as the communality of the variable j. The term u~ is 
called the uniquesness of the variable. In factor analysis it is the common vari
ance or communality which allows the condensation of several variables into 
one composite common factor. If the total variance were used then the unique
ness of a given variance would make it inconsistent with the proposition that 
one variable may be expressable as a linear combination of the others. By limit
ing the analysis to common factors and the corresponding intercorrelations, the 
problem becomes determinant even though the unique variance is explicitly 
recognized. 

A correlation matrix with the diagonal elements replaced by the communali
ties is called the reduced correlation matrix. The factors which are unique to any 
given variable have been removed by subtracting the uniqueness from the diag
onal elements. 

In the factor analysis process the reduced correlation matrix is factored into 
two factor matrices. One is the factor matrix denoted by F and other is the 
transpose of F denoted by F1 . The reduced correlation matrix is denoted by R. 

F F1 R 

a11a12 · · .a1m a11a21aa1 ... an1 hi r12 r13 rn 

a21a22 a12a22 r21h~ r23 

a31 ra1 

h~n 
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The number of columns in F represents the number of independent accep
tance factors represented in the reduced correlation matrix. Since the number 
of acceptance factors is unknown at the beginning of the factor process, they 
are factored out in sequence. The values a11 ... . .. an 1 (for the first factor) are 
estimated in such a way as to explain the maximum amount of common vari-
ance represented in the correlation matrix. The second factor values a12 .. ... . an 2 

are selected to explain the maximum amount of common variance remaining 
after the removal of the first factor. The process is continued in this manner. 

The matrix is factored into F and F1 matrices because the values aii have 
certain highly desirable properties: 

and each af P represents the proportion of the variance of adjective pair j that can 
be attributed to the factor p. Also the aiv's represent the coefficient of the basic 
equation of factor analysis. 

Where Si i is the standard adjective score of individual i on adjective pair 
Fr ; is the standardized score for individual i on acceptance factor p. Ei 1 allows 
j, aiP is the factor coefficient of acceptance factor p for the adjective pair j and 
for the uniqueness of variable j. 

The basic equation states that each of the adjective scores can be ex
pressed as a linear function of a given number (m) acceptance factors. The fac
tors FP are linear combinations of the adjective pairs. By deriving the basic fac
tor equation the inner relationships among adjective pairs can be described in 
terms of the smaller number of pairwise independent acceptance factors rather 
than in terms of the larger number of intercorrelated adjectives scored. 

The preliminary factor solution is not unique. This is true of any solution 
to a system of homogeneous equations where the number of equations equals 
the number of unknowns and a non-trivial solution exists. The factor solution 
is analogous to the solution to such a system of equations. Selecting che factor 
loadings in such a way that the minimum number of factors explain the maxi
mum common variance gives only preliminary solution. Once the original coeffi
cients have been derived, there are an infinite number of solutions involving 
the same number of factors . These solutions are equally as good as the pre
liminary solution. This problem arises because, in factor analysis, the reference 
system is not uniquely defined. For example, a point on a two dimensional graph 
is defined in relation to the two axes, X (horizontal) and Y (vertical). The 
point (a) X=2, Y=2 is a point on the graph 2 units from the origin of the Y 
axis and 2 units from the origin of the X axis. The distance from the origin of 
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both axes to the p point (a) is 22 + 2 2 = 8. If each of the two axes are rotated 
45° counter clockwise, the point is now represented as being a distance of X =8 
units on the X 1 axis and O on the Y' axis. The distance from the origin of the 
two is unchanged (8). 

0 2 x 

In factor analysis the problem is to select an appropriate frame of reference. 
The two sets of axes X, Y and X', Y' are only two reference systems of the 
infinite number possible. The preliminary factor solution gives only one of the 
possible references systems. The factors represent the axis of this reference sys
tem. A factor coefficient can be thought of as the position of a point as mea
sured on a given factor scale (i.e., on a given axis) . All factor loadings for a 
given variable represent the position of a point in relation to all factor scales. 
The distance from the origin of all factor scales to this point represents the 
variance of the standard scores for the given variable. 

The factors (axes) may be rotated as in the simplified example without 
changing the representation of the variance of any of the variables. The variables 
in this study are the adjectives scales. In order for the variance to remain un
changed, the factors must be orthogonal (i.e., diagrammatically, at 90° angles to 
each other) and must remain orthogonal after the rotation. If one position of the 
factors explains a given proportion of the variance in the system, orthogonal rota
tion of these factors does not change the proportion of the variance explained. 

The objective of factor rotation is to make the factors as easily interpretable 
and meaningful as possible. There are several philosophies of factor rotation and 
many rotation methods. The generally-accepted objective is to rotate for sim
plicity of the factor structure. In the study presented here this implies that as 
many of the factor coefficients as possible should be zero or near zero for a given 
adjective scale. Thus a given adjective scale is an important component of only 
a minimum number of factors. 

In the simplified example, the axis X1, Y 1 would be chosen in preference 
to the axis X, Y. The point (a) has no dimension on the Y 1 axis. The simplest 
representation of the point would be simply X 1 = v' 8. 
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The actual factor rotation problem is much more complex than the ex
ample. There must be more points than axes (i.e., more adjectives than factors) . 
Otherwise, factor analysis does not simplify the description. And there are usual
ly more than two axes (factors) . The general factor rotation problem is to rotate 
m factors which represent an m dimensional space so that each of the n variables 
(points in the space) will be represented in a minimum number of factors . 

One of the accepted methdds of objectively rotating orthogonal factors to 
the simplest structure is the varimax method. The varimax method was used 
in this study. The objective using this method is to make all factor loadings 
as near as possible to either the value of zero or the value of one while maintain
ing the orthogonal relationship among factors. This is accomplished by maxi
mizing the sum of the squared variances of the factor coefficients for all factors 
subject to the orthogonality restriction. The squared variance of the factor load
ing for a given factor approaches a maximum as all individual factor loadings 
approach either zero or one. Through the use of this basic concept, a transforma
tion matrix can be derived which is used to rotate the factors to the simplest 
orthogonal structure. 

In regression analysis, all variables can be classified as either independent 
or dependent variables. In factor analysis there is only one kind of variable. The 
variables are neither independent nor dependent but in some respects appear to 
be both independent and dependent. The basic equation of the factor solution 
implies that the observed variables can be expressed as a linear function of the 
derived factors. Thus the variables might be considered dependent in this re
spect. But the factors are also derived from the observed variables. In this re
spect the observed variables might be considered as independent variables and 
the factors as dependent variables. 

The basic equation for this latter relationship is: Fp = bp 1 S1 + bp2 S2 

+ ... ... .. + bpn Sn (p = 1 . . . ... m). The reason for this seemingly contra-
dictory role of the observed variables (S 1 i) is that both the factors and the factor 
coefficients are derived from the same variables. Such derivations would not be 
meaningful without the maximum common variance criteria which restrict the 
way in which the coefficients are derived. The general principle can be illus
trated by a simple example. Factoring the number 16 into two numbers such 
that A x B = 16 is not a unique process. There are several numbers for A and 
B which will satisfy this relationship. But if the restriction is added that A must 
equal B, then the solution is determinant. The factoring problem is more com
plex than this example but contains the same general principle. 

When factors are expressed as linear functions of the observed variables, 
the Fp 1 is called the factor score of individual i on factor p. Factor scores are 
usually derived after the factor loadings have already been determined. If only 
common factors were represented in the original correlation matrix (with one 
on the diagonal also representing communalities) then the solution for the coef-
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ficients bpk's would be exact and relatively simple. For illustration, assume a 
single factor (F) and n variables where the ai 's have already been derived. If 
Sii = aiFi and Fi = bkSii for (i =1,,,n) then Fi = (1/ai) S1i. It follows that 
bk = 1/ai. Using matrix algebra the same relationship could be derived form 
factors rather than the one factor used here. 

When communality estimates are used to replace the unity diagonal ele
ments of the correlation an estimation procedure is required rather than the 
exact method used above. There are several such estimation procedures. In gen
eral, some variation of the normal regression procedure is used. The variance 
and covariance terms used in estimating the bpk's are derived from the factor 
coefficients and the reduced correlation matrix. Assuming one factor, bk = co
variance (F, Sk) I (variance Sk) x (variance (F) ). Matrix algebra allows exten
sion of this concept to m coefficients as in normal multiple regression. 

Once the coefficients have been derived, a factor score can be computed 
for each individual on each factor. These factor scores can be used in the same 
way as any other variable. 

In this study factor scores were computed for each individual for the con
sumption factors derived from the semantic differential. From a separate factor 
analysis a single factor was derived to represent various direct measures of con
sumption. This latter factor represented an index of measured consumption. The 
factor scores for the consumption index were used as dependent variables and 
the derived consumption factors from the semantic differential were used as 
independent variables. The normal multiple R2 for this equation indicated the 
proportion of variation in the consumption index that could be associated with 
variation in the derived consumption factors. 

In summary, the analysis proceeded in a four-step process. First the pre
liminary factor solution was derived which explained the maximum amount of 
common variance in the observed variables with the minimum number of ortho
gonal factors. The next step is to rotate the factors to obtain the simplest pos
sible structure. The factor coefficients at this point give the simplest possible 
description of the observed variables in terms of the derived factors. Next the 
factor scores were derived which defined the factors in terms of the observed 
variables. And, finally, the factor scores were used as either independent or de
pendent variables in regression procedures. 

This technique overcomes much of the criticism normally given consumer 
attitude studies. Consumers are not asked to interpret their attitudes. They are 
simply asked to respond to various descriptive words. Their attitudes are in
terpreted from the ways in which they respond to the words. It is difficult for 
the respondents to determine what a "rational" response would be since they 
only respond to a series of words rather than direct questions. Their true feelings 
should more nearly be reflected from a semantic differential than from a direct 
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question method. And it is possible to use the results of factor analysis to mea
sure the direct effect of the derived factors on consumer acceptance rather than 
simply to project acceptance in some subjective manner. 

Pretest 

One of the major problems in using a semantic differential factor analysis 
combination is selection of the adjectives to be included on the schedule. To 
reduce the possibility of bias in results, the adjectives should be multiple in 
meaning, i.e., they could be used to describe at least two different possible as
pects of the product to which they are to be related. If the adjectives have only 
one reasonable meaning then the results of the factor analysis can be determined 
in advance of the analysis. The strength of factor analysis is that it indicates 
how respondents interpret adjectives that could be interpreted in several ways. 
The interpretation indicates the respect in which the adjective, in the opinion 
of the respondent, is relevant to the product. Thus the factors result from the 
analysis rather than from the adjectives used in the semantic differential. 

If adjectives which are multiple in meaning are used no specific factors are 
built into the schedule. However, if potentially important adjectives are excluded 
from the schedule, the factors which they represent may also be excluded. Some 
factors may be excluded because of the practical limitation on the number of 
adjectives which can be included without pressing the patience of the respon
dent. The objective, then, is to include the more important adjectives and ex
clude those which are least important. 

An assumption of the semantic differential is that the pairs of adjectives are 
polar opposite in meaning. An added assumption is that all adjective pairs are 
separated by an equal interval in the semantic space. These assumptions, though 
probably never completely fulfilled in a subjective study, are essential for the 
theoretical application of factor analysis to semantic differential data. Extensive 
work would be needed to develop a set of adjective pairs which would fulfill 
these assumptions and still be relevant to the product under study. The objective 
here was to select the best set oF adjectives possible while recognizing that some 
would deviate from the strict interpretation of the assumptions. 

A pre-test was conducted to select the adjective pairs to be used in the 
semantic differential. A total of 186 different adjectives were included in the 
pre-test. The adjectives to be included in the pre-test were gleaned from several 
sources: adjectives shown to be important in earlier work with meats and ad
jectives generated from projective tests on meats by Gregory. 9 Other adjectives 
were selected by the researchers from knowledge and experience gained from 
general work with pork. All adjectives were included that in the opinion of the 
researchers were possibly multiple in meaning and could qualify for use in a 
semantic differential concerning pork. 
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The pretest schedule was set up on the form of a modified Stapel scale. 5 

The respondents were asked: "To what extent are the following adjectives de
scriptive of pork?" They were to answer by marking a position on an eleven
point scale from -5 to + 5. Large negative values were to indicate that the ad
jective described pork inaccurately. Large positive values indicated accurate de
scriptive adjectives. The zero position was to be used to indicate adjectives that 
could be associated with pork. 

The pretest was submitted to 55 respondents in areas adjacent to the areas 
to be used in the main study. Each of the schedules had a different ordering of 
adjectives to average out any serial bias. 

Three criteria were used in selecting the most desirable adjectives to include 
in the semantic differential. The percentage of zero scores for any adjective used 
was to be as low as possible. This indicated that the adjective was meaningful 
and possibly represented an important factor in the respondents attitude toward 
pork. 

The mean rating for a given adjective should be opposite in size and near 
equal in absolute value to the adjective with which it would be paired in the 
semantic differential. The absolute value of the means of all adjectives used 
should not be significantly different. These characteristics would indicate that 
the adjectives were equally scaled and centered on the value of zero. 

There should be a high negative correlation between any two adjectives 
used as a pair in the semantic differential. This would indicate that the pair of 
adjectives could be polar opposites. Table 1 shows the adjectives used in the 
semantic differential schedule. 

Some of the pairs met the ideal criteria very well. If all pairs had equal and 
opposite means and a high negative value for testing equal to zero, the assump
tions for factor analysis would probably be fulfilled. The fact that not all adjec
tive pairs meet this criteria does not imply that the assumptions were violated. 
The pre-test was purposely conservative in that the responses were given to the 
adjectives separately rather than in pairs. When the adjectives are combined into 
adjective pairs they might well be considered as polar opposites whereas they 
were not when considered separately. 

Certain adjectives were chosen even though the results of the pretest were 
not particularly favorable. Appetizing was meaningful to all respondents but it 
did not have a good polar opposite included in the pretest. Unappetizing was 
added as its opposite. Scarce was added as a polar opposite to abundant and de
ficient was paired with rich for much the same reason. Harmful and harmless both 
had small negative means but it was felt that when they were paired they would 
be considered as opposites. Fat and lean, while both meaningful to the respon
dents, did not appear as opposites in the pretest. They were included simply 
because much previous research has been done concerning the fat vs. lean aspect 
of pork. The same reasoning was used in selecting high vs. low prestige to be 
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TABLE I 

Adjectives Selected for Use in the Semantic Differential 

Pairs of Means Standard t value for % of 
Adjectives Deviations testing r=O zero 

between pairs responses 

Nutritious 3.43 (1. 61) 
- 3.60 4 

not nutritious - 2. 85 (2,64) 5 
healthful 2.09 (2 . 61) 

- 2.20 0 
unhealthful -2.51 (2. 21) 11 

safe 1.56 (2. 20) 
-2.55 27 

unsafe -1.80 (2. 39) 20 
familiar 2.41 (2.34) 

-2.08 36 
unknown -2.02 (2 . 33) 31 
greasy 3. 40 (1 . 49) 

-2 . 76 2 
greaseless -3.45 (2.17) 2 
unappetizing -1 . 02 (2 . 54) 

-2.78 35 
appetizing 3.94 (1. 22) 0 
practical 2.01 (2 . 16) 

- 2.97 29 
impractical -1.65 (2 . 31) 49 
popular 2. 60 (1.80) 

- 1.96 22 
unpopular -1.45 (2. 29) 31 
moist 2. 30 (2. 01) 

- 3. 20 9 
dry -1.54 (2. 32) 16 
saturated 2. 04 (2.40) 

- 1 . 98 30 
unsaturated -2.36 (2 . 45) 33 
extravagant - 1. 78 (2. 48) 

-4.33 24 
inexpensive 0.12 (3. 04) 4 
recommended 0. 84 (2 . 67) 

- 1. 76 27 
not recommended - 0. 69 (2 . 53) 35 
time consuming - 0.89 (2. 21) 

-1 ,48 47 
time saving 0.47 (2 . 26) 34 
tender 3.45 (1. 25) 

- 1.39 0 
tough 0.96 (2. 75) 16 
flavo rful 3. 87 (1 . 10) 0 
bland -0 . 36 (2 . 18) 40 
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TABLE I (Continued) 

Pairs of Means Standard t value for % of 
Adjectives Deviations testing r=O zero 

between pairs responses 

fat 3.04 (1.57) 4 
lean .13 (2.88) 11 

fresh 3.05 (1. 85) 
-1. 52 

15 
stale -1.43 (2.28) 55 

dependable 1,58 (2.16) 
-5.25 

17 
undependable -1.32 (2.03) 58 

thrifty 1.81 (2.45) 
-1.24 

5 
expensive 0.38 (2. 92) 2 

economical 1.96 (2.56) 
-1.12 

2 
uneconomical -2. 71 (2.04) 9 

seasonal -1.09 (2. 91) 
-1. 02 

35 
year round 2.89 (2.67) 18 

everyday 0.56 (2. 81) 
-1.99 

31 
unusual -1.20 (2. 05) 58 

ordinary 1.00 (2. 25) 
-1.20 

40 
exotic -0. 85 (2.11) 60 

clean 0.63 (2.12) 
-3.42 

47 
dirty -0. 75 (1. 85) 67 

abundant 3.04 (2. 02) 
-2.12 

22 
scarce -0.53 (1. 51) 78 

fragrant 1.96 (2.42) 
-2. 38 

35 
foul -1,09 (2.08) 69 

festive 1.00 (2. 31) 
-2.10 

36 
unexciting -0.16 (1. 28) 67 

rich 2.11 (2.02) 25 
deficient 

fancy 0.18 (1. 97) 
-1.63 

42 
plain 0.35 (1. 98) 53 

high prestige -0.49 (1. 80) 
3.10 

69 
low prestige -0.42 (1. 67) 69 
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included in the test even though both of the adjectives had a relatively high 
percentage of zero scores. 

As a result of the pretest and some subjective evaluation, 35 pairs of adjec
tives were chosen for use in the semantic differential. 

The problem of position bias in design of the semantic differential is easily 
corrected. Position bias refers to patterns in which adjective scales and concepts 
appear in the semantic differential schedule. For example, if the adjectives, tough, 
dirty, and foul, always appeared together on the schedule they would probably 
be associated together in the resulting analysis. If these adjectives were scattered 
throughout the schedule, they might be associated with other adjectives more 
indicative of their meaning to the respondents. 

Another aspect of this problem is that if one adjective always appears in 
the schedule after the respondent has been exposed to another particular adjec
tive, the first adjective may affect the way in which the latter adjective is in
terpreted. To correct for this bias, the positions of all adjectives and concepts 
were assigned by a random systematic method so that no two schedules con
tained the same pattern. Five random orderings were assigned to the adjective 
scales. Each schedule contained each of these orderings. The concepts for a given 
pattern of orderings were also randomly assigned. The result was that no two 
schedules were alike and the probability of position bias in the results was ex
tremely small. 

SAMPLE 
Sample Design 

The objective in designing the sample was to select a typical group of mid
dle society urban residents. This objective was modified to include a substantial 
representation of selected ethnic groups. The ethnic groups to be represented 
were Jewish, Negro, and German. The sample was drawn from the metropolitan 
St. Louis area. An area in northwest St. Louis (SMSA census tract 6-D) was 
chosen primarily because of the representation of middle income Negro popu
lation. An area in southwest St. Louis (SMSA census tract 14-A) was chosen 
to represent the middle income German ethnic group. An area in the west St. 
Louis suburb of Olivette (SMSA census tracts 155, 156, and 157) was chosen to 
represent the middle income Jewish segment of the sample. 

From a statistical standpoint, areas picked in the manner mentioned above 
should be considered the statistical population. The areas were not a random 
representation of the greater St. Louis area. However, probability samples were 
collected within each of these areas as if they had been chosen by a normal 
duster sample method. 

Block census data was available for the two St. Louis city areas. A random 
skip systematic sampling method was used for these two areas. Block census data 
was not available for the suburban St. Louis area. A street intersection block 
method was used in this area. 
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An eligible respondent was defined as the female head of the household 
who held some responsibility for purchase decisions for the household. Potential 
respondents were to be excluded from the sample if they never served pork or 
if they had less than seven years of formal education. Previous research indicated 
that those who never served pork probably would not be able to respond mean
ingfully to the semantic differential. Previous work with the semantic differential 
has shown that some minimum level of education is needed in order to interpret 
the meaning of the descriptive adjectives. 

Description of the Sample 

The sample of 300 respondents was drawn from three metropolitan St. Louis 
areas mentioned previously. Of the total respondents, 25.3 percent were from 
the north side, predominantly Negro area; 37.7 percent came from the south 
side, German area; and 37.0 percent were from the suburb of Olivette. A break
down of the sample by particular ethnic groups showed that 24.3 percent of the 
respondents were Negro, 32.0 percent considered their nationality as German and 
16.7 percent of the respondents gave their religion as Jewish. 

Household income of the respondents was categorized by $1000 intervals 
from $2000 to $10,000. Respondents with incomes above $10,000 comprised 
41.3 percent of the sample. All other income intervals were represented by 3.0 
percent to 9.3 percent of the sample. Whether or not the respondents represent 
"middle income" families is not known. Incomes were higher than originally 
anticipated. Incomes varied widely among respondents . The original objective 
had been to select the sample so that most incomes would be in the $7000 to 
$9000 range with few respondents outside this range. 

Most of the respondents gave housewife as their occupation (67.7%). Hus
band's occupations included a wide range: professional, technical (24.0%); man
agers, proprietors, and officials ( 17.7%); sales workers (9. 7%); craftsmen and 
foremen (12 .3%); and operatives (9.3%) . Other occupation groups were repre
sented by frequencies of less than 6.5 percent of the sample in each group. As 
would be expected the occupation levels, being correlated with income, were 
skewed somewhat higher than originally anticipated. 

The average number of persons in the households was 3.52. The standard 
deviation of persons per household was 1.75. The percentage of respondents 
who were married was 79.7 percent. Average age of respondents was 44.11 years 
with a standard deviation of 15.94 years. Education levels were: 8-12 years (68% 
of the respondents), 13-16 years (28.3%), and 16 or more years (3.7%). More 
than 90 percent of the respondents were involved in shopping for the families' 
groceries. The results were typical of what might be expected of middle to upper 
middle income society. 

One objective of the study was to develop the data for computation of an 
index of consumption of pork for each respondent. To avoid bias in the answers, 
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the same data was collected for beef, pork, lamb, and chicken. The questions 
used in developing the consumption index were related to frequency of serving, 
percentage of meat purchases, and weekly cost of pork purchases. The answers 
given for meats other than pork provided a basis for general comparisons. 

Beef was the meat most frequently served by 81.3 percent of the respon
dents . Pork was served most often by only 8.3 percent, compared to 7.7 percent 
for chicken and .7 percent for lamb. One percent of the respondents listed both 
beef and pork. 

Ninety percent of the respondents indicated that they served beef two to 
six times per week on the average. Pork was served two to six times a week by 
43.3 percent of the respondents. 

Pork was served daily by 16.0 percent compared to 4.3 percent for beef. 
Lamb was never served by 56.3 percent of the respondents and was served once 
or twice a month by 18.3 percent. The most frequent serving intervals for chick
en were two to six times per week (29.3%), once a week (46.7%) and twice a 
month (15.7 %). 

The respondents were asked to recall the frequency with which the four 
meats had been served in the past seven days at each of the three meals. The 
results in general were similar to the results for an average week. 

The respondents indicated an average weekly expenditure on groceries (food 
items only) of $29.96. An average of 48.63 percent of this amount was spent 
for meat. Of the meat expenditures, 55.93 percent was spent for beef, 21.74 per
cent for pork, 15.09 percent for chicken and 3.33 percent for lamb. This resulted 
in average weekly expenditure of $8.14 for beef, $3.22 for pork, $2.14 for chick
en, and $0.53 for lamb. 

Several questions were asked where it was felt that the responses might be 
associated with the semantic differential portion of the schedule. It was felt that 
those who read more might be more familiar with the adjectives on the seman
tic differential. Eighty-eight percent of the respondents indicated that they read 
the newspaper regularly and 12.0 percent did not. 

The respondents were asked what kind of pork they served last and how 
it compared in general with the pork they normally served. More than 68 per
cent indicated that the last pork was about the same as usual, 18.7 percent indi
cated that it was better than usual and 12.3 percent answered not as good as 
usual. The respondents were also asked if they had ever lived on a farm or in a 
small town. Seventy-four percent of the respondents had lived in neither, 19.3 
percent had lived on a farm and 4.0 percent had lived in a small town, 2.7 per
cent had lived in both. 

Previous work had indicated that the persons with a rural background 
might have different attitudes toward pork than strictly urban consumers. 
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ANALYSIS 

A standard Bio-med computer program adapted to the IBM 360 computer 
was used for all factor analysis computations. With such a program available, 
only a minimum amount of additional programming is required. Once the data 
had been generated in a form usable with the standard program, no further 
programming knowledge is required to utilize any of the various options avail
able within the standard program. This program employed the principal factor 
method of computing the preliminary factor solution and the varimax method 
of factor rotation to arrive at the final factor solution. 

Factors of Acceptance for Fresh and Processed Pork 

The first data set to be factored was formed by summing the respondents' 
score components over all pork cuts, for each adjective pair. The raw datum 
then for a given individual for a given adjective scale was the sum of the scores 
for this individual (on the given scale) for pork chops, pork steak, spare ribs, 
pork sausage, pork roast, bacon, smoked ham, smoked picnic, canned ham, and 
canned picnic. A correlation matrix was computed showing correlations among 
the 35 adjective pairs based on the 300 individual observations. Communalities 
were estimated as the squared multiple coefficient of correlation between the 
variable for which the communality was being estimated and variable for which 
the communality was being estimated and all other variables in the matrix. This 
method gives the best statistical estimate of the proportion of the variance of 
one variable that is associated with variation in all other variables. The diagonal 
elements of the correlation matrix were replaced by the estimated communali
ties. The reduced correlation matrix was then factored. 

Probably the most difficult decision in factor analysis is the decision con
cerning how many factors to extract in the solution. The solution given by the 
principal factor method with the varimax method of rotation is unique for a 
given number of factors. However, the number of factors extracted can have 
an effect on the solution. For example, a general composite factor in a solution 
containing six factors may be represented by two or more separate factors in a 
solution containing more than six factors. The criteria used in this study was 
to continue to extract factors as long as the addition of another factor added to 
the total number of interpretable factors in the solution. The goal was maxi
mum interpretable meaning in the solution. 

In some cases, the number of interpretable factors was small; in other cases 
as many as eight factors were interpretable. The method of determining the 
number of factors for any given problem was simply to start with a small num
ber of factors and to continue to rerun the problem, extracting more factors 
each time until a maximum number of interpretable factors was obtained. 

The method is somewhat subjective. Statistical criteria could have been set 
up to determine how many factors to extract but the problem of factor analysis 
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is not purely a statistical problem. All factors are usually not represented by the 
same number of variables from the semantic differential. Thus a factor which is 

represented by only two or three variables may not account for as much of the 
total variance as another factor which is represented by five or six variables. 

However, the factor which is not well represented may be equally as important 

or more important than the well-represented factor. Statistical procedure would 
tend to eliminate the factors which account for a small portion of the total 

variance. Given imperfections in the construction of the semantic differential, 

which are always present in an exploratory study, subjective judgement becomes 
a more valid method than the objective statistical methods. 

The factor coefficients of the first data set for each variable are shown in 

the first six columns of Table 2. The last column shows the communality of 

each variable. 
The average absolute value of all correlation coefficients for the first data 

set was .2939. The standard error of factor coefficients based on an average cor
relation of .28 and a sample size of 300 is .08. Thus the "t" value for testing a 

coefficient of .40 for significance of the difference from zero would be greater 

than 5. For all practical purposes, the probability is zero that a value this large 
would occur if in fact the parameter coefficient was zero. Factor coefficients of 

.15 or greater would be significant at the .05 level but for simplicity in interpre
tation as well as conservatism in resting, only coefficients of .40 or greater were 

used in the verbal interpretation. 
The signs of the factor coefficients indicate the sign of the relationship be

tween the adjective scores and the factors . For example, for the adjective scale, 

bad-good larger scores represent scores more toward the end of the scale indi
cated by "good" and smaller scores indicate scores toward the "bad" end of the 

scale. The negative sign of the coefficient of the first factor for the scale bad
good indicates that larger scores for the adjective scale are associated with small

er values of the first factor. The negative sign does not indicate that the re
spondents gave small scores for this factor. The sign also indicates which ends 

of the various scales for a given factor may be paired with the large or small 

values of the factor. For example, for factors II, the negative sign for inexpensive
extravagant and the positive sign for expensive-thrifty indicate that scores toward 

the extravagant and expensive ends of the two scales are associated with smaller 

values for factor II. Scores toward the inexpensive and thrifty ends of the two 

scales are associated with larger values of the factor. The factor coefficient signs 

are also necessary in interpreting the effects of factors on consumption in the 

regression-of-factors problem and in interpretation of the image of pork. 

Interpreting the meaning of the factor solution contains an element of sub

jectivity. The factor solution groups adjective pairs into factors. With a given 

number of factors and the rotation criteria used here, this grouping is unique. 
But interpretation of the over-all meaning of a given group of adjective pairs 

is necessarily subjective. For example, factor III in Table 2 has coefficients greater 



TABLE II "' °' FACTOR ANALYSIS OF FRESH AND PROCESSED PORK 

ADJECTIVE SCALES FACTOR COEFFICIENTS 
II III IV v VI COMM 

Rich-Deficient 0.192 0.185 0.022 0.068 0 . 724* -0.063 0.604 
Bad-Good -0.599* 0.269 0.097 -0.393 -0.389 -0.002 0.746 

~ Dependable- Undependable 0.427* -0.023 -0.254 0.185 0.589* 0.178 0.659 
Unhandy-Handy -0.641* -0.042 -0 .080 -0.178 -0.508* -0 .133 0 . 726 

(/"J 
'fl 

Inexpensive-Extravagant -0.178 - 0.128 0.154 0.035 0.041 0.847* 0.792 0 c: 
Not Recommended-Recommended -0 . 464* 0.272 0.303 -0. 501 * -0.113 -0.152 0.669 ~ 
Healthful-Not Healthful 0.144 -0.199 -0.009 0. 832* 0.244 0.132 0 . 831 > Expensive-Thrifty 0.011 0.236 -0.254 0.048 0.067 -0.699* 0.616 c;) 

:>l Convenient-Inconvenient 0.388 0.187 -0.022 0.237 0.683* 0.208 0.752 () 
Greasy-Greaseless 0.085 0.687* 0.061 -0.270 0.176 -0.204 0 . 629 c: 

r Practical-Impractical 0.407* 0 . 075 -0.354 0.242 0.351 0.405* 0 . 643 .-J 
c: Bland-Flavorful -0.652* 0.123 -0 .017 0.027 -0.547* 0.054 0.743 :>l 

Unsaturated-Saturated -0.275 -0.469* -0.225 0.232 -0. 151 0.272 0.497 > r 
Unknown-Familiar -0.624* -0.087 -0.196 -0.219 -0.331 0.021 0.594 t"rl 
Nutritious-Not Nutritious 0.274 0.106 -0.030 0.435* 0.668* 0.004 0 . 723 x 

'"" Fat-Lean -0.228 0.573* 0.198 -0.215 -0.244 -0.116 0.539 tt1 
:>l 

Safe-Unsafe 0.146 -0.047 0.041 0.820* 0.302 0.179 0.821 s:: 
Dry-Moist -0.250 0.310 -0.178 -0 . 026 -0 . 411 * 0 . 023 0 . 361 tt1 

z Fragrant-Foul 0.239 0.078 0.070 0.152 0.738* -0.006 0.635 .-J 
Indigestible-Digestible -0.469* 0.162 0.118 -0.364 -0. 454* 0.055 0 . 602 (Fl 

.-J Tender-Tough 0.175 -0.170 0.004 0.194 0.679* 0.063 0.563 > 

.-J Seasonal-Year Round -0.564* -0.247 0.013 -0,056 -0.141 0.062 0.406 0 Plain-Fancy -0.053 0.097 0.618* 0. 028 0 . 192 0.135 0 . 450 z 
Harmless-Harmful 0.052 - 0.185 0.079 0.867* 0.161 0.091 0.829 
Unpopular-Popular -0.758* 0.037 0.054 -0.110 -0.375 -0.033 0.732 
Time Saving-Time Consuming 0.421* 0.167 -0.039 -0.017 0.590* 0.252 0 . 620 
Unappetizing-Appetizing -0.649* 0.185 0. 157 -0. 071 -0.548* 0.046 0 . 788 
Clean-Dirty 0.212 -0. 026 0.206 0.446* 0.575* 0.006 0.617 
Everyday-Unusual 0.274 0.101 0.057 0.297 -0.042 0. 534* 0 . 463 
Economical-Uneconomical 0.013 -0.091 -0.038 0.172 0.070 0 . 839* 0.749 



ADJECTIVE SCALES 

Stale-Fresh 
Abundant-Scarce 
Exotic-Ordinary 
Unexciting-Festive 
High Prestige-Low Prestige 

Weighted Means 
T Values 

Primary Weighted Means 
T Values 

* Denotes Primacy Adjectives . 

TABLE II (Cont 'd.) 
FACTOR ANALYSIS OF FRESH AND PROCESSED PORK 

FACTOR COEFFICIENTS 

II III IV v 
-0.469* 0,191 -0.185 -0.194 -0.567* 
0,200 0,319 0.248 0.263 0.365 

-0.225 0,029 -0 .691* -0.022 0.053 
-0.268 0.238 0.580* 0.049 -0.171 
0.096 -0.088 -0.277 0.094 0.579* 

3.210 3 . 146 3 . 583 2.608 2.478 
-15.511 -15.750 -8 .169 -23 .964 -30.907 

3.279 2,691 3.241 2.342 2.378 
-14.158 -23 .556 -15 . 406 -27. 802 -33 . 633 

VI 

0.021 
0.043 
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0.019 
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than .40 on the three scales : plain-fancy, ordinary-exotic, and unexciting-festive. 

The subjective question is: What do these three pairs of adjectives grouped 

together mean. Throughout the remainder of the analysis, interpretations will 

be made for the purpose of simplicity in exposition. The reader may make his 

own interpretation without any challenge to the adequacy of the factor solution. 

The solution to the first factor in Table 2 refers to the fresh and processed 

pork items mentioned previously. Six factors were extracted under the criteria 

outlined previously. Thirteen primary adjective pairs (i.e., adjective scales with 

coefficients greater than .40) resulted for the first factor. This factor seemed to 

be a general or composite factor of acceptability. Two of the primary pairs, good

bad and recommended-not recommended, were very general descriptive terms. 

The four primary adjective pairs (handy-unhandy, dependable-undependable, practical

impractical, and time-saving-time-consuming) seemed to indicate a factor compo

nent associated with the practicality of pork in preparation or use. 

The primary pairs indicating digestability, flavor, appetite appeal and fresh

ness might have indicated the sensory and aesthetic taste characteristics of the 

product. 
The three pairs; familiar-unknown , year round-seasonal, and popular-unpopular; 

seemed to refer to a general concept of familiarity or frequency of use. The factor 

solution did not separate the adjectives into these subgroups. The adjectives 

listed above were all components of the first factor. 

The second factor was represented by the primary adjectives greasy-greaseless, 

saturated-unsaturated, and fat-lean. This factor seemed to refer to the various 

aspects of the fat content of pork. The first pair might have indicated fatness 

with respect to eating quality, the second pair indicated fat as a health concern 

and the third referred to the general concept of fat. 
The primary adjectives in the third factor were plain fancy, ordinary-exotic, 

and unexciting-festive. This factor was interpreted as the stimulative charac•eristic 

of pork. The broader concept of stimulative character was chosen because the 

factor seemed to include the suitability, status, or prestige of pork as well as 

other similar connotations. One extreme of the factor seemed to represent an 

evaluation of excitement or exhilaration. The total factor seemed to refer to the 

degree of mental stimulation associated with pork. 

The fourth factor had the primary adjective pairs recommended-not recommended, 

healthful-not healthful, nutritious-not nutritious, safe-unsafe, harmless-harmful, and 

clean-dirty. This factor seemed to refer to the minimum acceptable level as well 

as the general level of health and nutrition associated with pork. 

The fifth factor was represented by 16 adjective pairs with coefficients 

greater than .40. Most of these adjective pairs were either the same or similar 

in meaning to the adjectives in the first factor. Exceptions to this were the pairs, 

high prestige-low prestige, clean-dirty, and rich-deficient. Even though the fifth factor 

contains many of the same primary adjectives as the first factor, it is by deriva-
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tion a separate dimension, independent of factor one. All derived factors were 

pairwise independent. Even though the same words appeared, the meaning was 

different. The way in which the meanings were different was not apparent from 

the factor solution. 
The last factor was represented by the primary adjective pairs inexpensive

extravagant, thrifty-expensive, practical-impractical, everyday-unusual, and economical

uneconomical. This seemed to be some concept of the relative cost of pork. 

Measurement of Consumer Acceptance 

The four measures of pork consumption, frequency of use, number of meals 

at which pork was served in the past week, percentage of meat purchases con

sisting of pork, and average weekly amount spent on pork were factored into 

one principal factor. This method was used to generate a single index of con

sumption which would explain the maximum proportion of the total variance 

of the four separate measures. The diagonal elements of the correlation matrix 

were not replaced by the communalities of this problem. The objective was to 

explain the maximum total variance. For this objective, leaving the unity ele

ments on the diagonal of the correlation matrix gives the desired solution. 

The proportion of the total variance explained by the single index was . 70. 

This left 30 percent of total variation in the consumption measures unexplained. 

The factor coefficients for the index factor were: -.765 for frequency of use, .865 

for meals served, .886 for percentage used and .824 for the dollar amount spent 

on pork. The negative sign on the first coefficient resulted from coding of the 

schedule in such a way that the code number decreased as frequency of con

sumption increased. All coefficients were highly significant. Normalized factor 

scores representing the consumption index were computed for all respondents. 

Normalized factor scores were also computed for each of the respondents for 

each of the six acceptance factors in Table 2. 

The consumption index was used as an independent variable and the ac

ceptance factors as dependent variables in a multiple regression model. The 

model with least squares estimates of parameters was as follows : 

Ai = 0.279 F1 + 0.069 F2 + 0.141 F:i -0.152 F4 -O.o40 F5 + 0.114 F6 

Where: 

A1 = the normalized acceptance or consumption index. 

Fi (j = 1 ... . 5) = the normalized acceptance factor scores. 

The model states that the index of consumption (consumer acceptance) is 

a function of the factors derived from the factor analysis process. R 2 for the 

model was only .128, indicating that only 12.8 percent of the variation in ac

ceptance could be explained by the derived factors of acceptance. However, this 
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was interpreted to be a minimum of the percentage actually explained by these 

factors . As previously stated, factors which are important may in fact not be 

well represented by the adjectives included in the schedule. For example, the 

three variables, plainfancy, ordinary-exotic and unexciting-festive, probably did not 

completely and adequately define the total concept of the stimulative character 

of pork. Adding to the definition of this factor would probably add to the 

amount of variation in acceptance explained by this factor. However, if the 

factor was correctly interpreted, adding to the definition could not subtract from 

the amount of variation explained. 
The measurement of the factors of acceptance and the level of acceptance 

is at a stage analogous to when grain was sown by hand; the amount sown was 

measured in handfuls per step taken as the farmer walked across the field . If 

the resulting plant population was measured by judgement as to whether it 

was good, bad, indifferent, etc., a regression could have been computed asso

ciating the crude measurement of seeding rate with the crude measurement of 

plant population. The result would probably have shown a significant relation

ship . However, refinement of the measurement techniques would certainly add 

to the accuracy of the estimated relationship. Measurement errors simply add 

to the total error of estimation. 
The measurements of acceptance and the associated factors of acceptance 

which are presented here are very crude. Thus the measurement error is probably 

large. Regression in this case gives no more than a rough indication of the re

lationship that exists between the total factors of acceptance and the level of ac

ceptance. 
The "t" value for testing the significance of regression coefficient for the 

first factor was -4.729. This indicated that this factor was highly significant even 

with crude measures of the variables. The first factor was interpreted as a gen

eral acceptance factor with elements of practicality, taste, and familiarity. The 

results indicate that a significant portion of the variation in acceptance can be 

associated with the consumers' opinion concerning whether or not pork is prac

tical in preparation and use, whether it is appealing with reference to sensory 

or aesthetic taste and whether or not pork is considered a usual or familiar 

product. The negative sign of the regression coefficient indicated that for larger 

factor scores the level of acceptance was lower. For this factor, larger values of 

the factor were associated with the ends of the adjective scales represented by: 

bad, not recommended, unhandy, undependable, etc. This relationship was de

rived from the sign of the factor coefficients as explained previously. The signs 

of the relationships were consistent with the expected results. In general, atti

tudes considered less favorable were associated with lower levels of acceptance. 

The "t" value for testing the significance of the second factor coefficient 

was 1.143. A value this large could be expected about 8 percent of the time in 

the absence of any relationship between the factor and the level of acceptance. 
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This indicated that the second factor as represented by the variables used in this 
study was less significant than the first factor. The second factor represented the 
various aspects of the fat content of pork. The adjectives fat , saturated, and 
greasy were associated with lower levels of acceptance. 

The "t" value for the third factor was 2.34. A value this large would be 
expected less than 1 percent of the time in the absence of a valid relationship. 
The third factor represented the stimulative quality of pork. Responses toward 
the fancy, exotic, and festive ends of the primary adjective scales were associated 
with higher levels of acceptance. 

The fourth factor was significant at the .005 level with a test statistic of 
-2 .668. The fourth factor referred to the minimum acceptability and general 
level of health and nutrition associated with pork. The signs of the coefficients 
indicated that higher levels of acceptance were associated with the adjectives 
healthful, clean, safe, harmless , and nutritious. 

The fifth factor was a broad general factor. The "t" value for the coeffi
cient of regression for the fifth factor was only -0.689. A value this large could 
occur about 25 percent of the time in the absence of a true relationship. Also, 
since the fifth factor was represented by a large number of adjectives, it was 
concluded that factor V was probably not a significant factor in explaining the 
level of consumer acceptance of pork. 

Factor VI represented the relative cost of pork. The test statistic for the 
regression coefficient was 1.984. A value this large would be expected only 2 to 
2.5 percent of the time in the absence of a true relationship. Higher levels of 
acceptance were associated with the ends of the scales represented by inexpen
sive, thrifty, practical, everday, and economical. 

The Image of Fresh and Processed Pork 

Interpretation of the image of pork held by the sampled population was 
not dependent on the significance of the derived factors as determinants of ac
ceptance. Dimensions of consumer image were shown to exist where there were 
significant factor coefficients. In most cases, these dimensions of consumer image 
were also significant determinants of consumption (i.e., factors of acceptance). 
The derived factors were variables of consumer attitudes. The values assigned 
to these variables by consumers were indicative of the consumers' image of pork. 

The values assigned to the variables of consumer attitudes were indicated by 
the positions marked on each adjective scale included in the semantic differen
tial. A given factor or variable of attitude was composed of a linear combina
tion of the adjective scale and a given factor indicated the contribution of that 
particular scale to the total factor. The coefficient when squared indicated the 
proportion of the total variance of the factor that could be associated with the 
given adjective scale. The sum of the squared coefficients for a given factor was 
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equal to the variance of that factor. The variance of a factor need not be equal 
to unity. This is contrary to the case for the variance of the standardized adjec
tive scales. 

Sample mean values were computed for each factor by weighting the mean 
scale value given by respondents for each adjective scale by the squared factor 
coefficient for corresponding factors and adjective scales. The assumed neutral 
position (as indicated in the instructions for the semantic differential) on the 
seven point adjective scales was the value of four. A mean value of four would 
indicate that, in the opinion of the respondent , either the adjectives at either 
end of the scale were equally associated with pork or the scale was totally un
related to pork. 

Significant deviations of the weighted factor means from the value of four 
indicated that the mean values assigned to the factors by respondents were sig
nificantly above or below the assumed neutral position for the factors. Variances 
of the adjective scales were also weighted by the squared factor coefficients. The 
standard errors of the weighted factor means were computed using the corres
sponding weighted variances. Statistical t values were computed indicating the 
significance of the deviation of the weighted means from the assumed neutral 
value of four. 

The weighted means and corresponding t values for the factors derived 
from the data for fresh and processed pork are shown at the bottom of Table 2. 

To interpret the mean value for a given factor, first , the order of the adjectives 
should be reversed if the corresponding factor coefficient is negative and the 
order left unchanged if the factor coefficient is positive. A mean value below 
four indicates that the mean of the ratings was toward the adjectives appearing 
on the left. A mean value greater than four indicated that the mean value was 
toward the adjectives appearing on the right. For example, the weighted mean 
for the first factor was 3.210. The order of the adjectives bad-good would be 
changed to good-bad and unhandy-handy would be changed to handy-unhandy. 
This procedure would be followed for all scales which had a negative coefficient 
for factor one. The mean value was less than four. This indicated a mean value 
toward the left ends of the scales. The t value was -15.511, indicating that the 
mean was significantly less than the value four. The interpretation would be 
that the mean value was toward the ends of the scales represented by rich, good, 
dependable, handy, extravagant, .. ... fresh, abundant, ordinary, etc. Primary 
emphasis should be placed on scales with the higher coefficients since the coeffi
cient indicated the contribution of any given scale to the factor. 

Interpretations of the factor means were limited to scales with coefficients 
greater than .40 to correspond with the interpretation of the derived factors . 
The first factor for fresh and processed pork was interpreted as a general factor 
with elements of practicality, sensory and aesthetic taste, and familiarity or 
popularity. The mean value of 3.210 and t value of -15.511 indicated that the 
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respondents rated pork as being good, dependable, handy, recommended, prac
tical, flavorful, familiar, digestible, year round, popular, time saving, and ap
petizing and fresh. These adjectives must be interpreted as a total factor as they 
were in defining the factors. Individual adjectives may appear in separate factors 
and seem to indicate contradictory attitudes. However, an adjective in one factor 
has a different meaning than the same adjective in another facror. The factors 
are by derivation pairwise independent and are thus independent in interpreta
tion. The mean for the first factor indicated that pork had a favorable image in 
the general evaluative dimension represented by factor I. 

Weighted mean values were also computed using only the adjectives which 
were primary to each factor. These means were computed to check the con
sistency of the interpretation with the meaning of the total factor. This was 
not a rigorous test but in general the sign of the t value for the primary weighted 
mean should be the same as the weighted mean using all scales. This would 
indicate that the interpretation of the image for a given factor in terms of the 
primary adjectives was consistent with the image, at least in sign, of the total 
factor. The primary mean value for the first factor was 3.279 with a t value of 
-14.158. The interpretation was consistent with the total factor meaning. 

Factor II for all pork had a weighted mean value of 3.146 and a t value of 
-15 .750. The primary mean was 2.691 with a t value of -23 .566. The total factor 
mean was consistent with the mean for the primary scales. The primary adjec
tives indicated for factor II were greasy, saturated, and fat. Farness of pork was 
indicated as an area of concern to the respondents in this study. The third factor 
for all pork was interpreted as a dimension of the consumer image related to 
the stimulative quality of pork. The weighted mean value was 3.583 with a t 
value of -8.169. The mean for the primary scales was consistent with that of 
the total factor. On this dimension the consumers indicated that they thought 
pork was plain, ordinary, and unexciting. 

Factor IV was interpreted as a dimension of health and nutrition. The mean 
value for this factor was 2.608 with a t value of -23.964. The primary adjectives 
indicated by this result were: recommended, healthful, nutritious, safe, harmless, 
and clean. The result was somewhat different from what might have been ex
pected from reviewing previous studies. The t value for resting the mean for 
difference from the neutral position was highly significant and the mean for the 
primary adjectives was consistent with the total factor mean. A possible differ
ence in this study that might have lead to this result was that respondents were 
not asked direct questions concerning the healthfulness of pork. They were simply 
allowed to associate words. There was little indication in the schedule of whether 
health should or should not be a concern. There was no way for the respondents 
to know what the "rational" answer should be. Under these circumstances, they 
indicated that pork was considered to be a healthful, wholesome product. 
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Factor V was a general evaluative dimension of the consumer image of pork 
The mean for this factor indicated a favorable rating on this image factor. Some 
of the primary adjectives indicated were rich, convenient, flavorful, appetizi~g, 
fresh, and high prestige. The mean value for the total factor was consistent with 
the mean value for the primary scales. 

The last factor for all pork was interpreted as a dimension of relative cost. 
The mean value was 3.490 and the t value -9.248. The primary adjectives indi
cated were inexpensive, thrifty, practical, everyday, and economical. This was 
interpreted as a general, favorable dimension in the consumer image of pork 
The mean for this factor indicated that, in the respondents' reference systems, 
pork was considered to be relatively low in cost. 

Of the six factors interpreted for fresh and processed pork, only two resulted 
in mean values which were indicative of unfavorable aspects of the image of 
pork. The image was positive for both of the general evaluative factors. Pork 
was considered wholesome to eat and relatively low in cost. The negative aspects 
of the image were indicated for the factors of fatness and stimulative quality. 

Fresh Pork 

The second set of raw data used in deriving acceptance factors was gener
ated by summing the scores for the cuts: pork chop, pork steak, pork roast, 
pork spareribs and pork sausage. This data represented fresh pork rather than 
both fresh and processed pork as was the case in deriving the first acceptance 
factors. The resulting factor coefficients for fresh pork are shown in Table 3. 

The first fresh pork factor was represented by 15 primary adjective pairs. 
The adjectives were largely the same as those appearing in factors one and five 
of the solution for all pork. Some exceptions were that the practicality aspect 
was more dominant in the first factor for all pork than in the first factor for 
fresh pork. The sensory taste aspect was more clearly represented for fresh pork 
than for all pork. Prestige was primary to the first factor in fresh pork whereas 
it appeared in the fifth factor for all pork. Overall, there were more definable 
factors for fresh pork than for all pork grouped together. Some of the com
ponents of factors I and V of the pork solution could be segregated and defined 
as separate factors in the fresh pork solution. 

The second fresh pork factor was represented by the primary adjective scales 
inexpensive-extravagant, thrifty-expensive, everyday-unusual, and economical
uneconomical. These pairs are the same as those for factor VI for all pork with 
the exception that the pair practical-impractical was represented in factor VI for 
all pork. The factor still seemed to retain the meaning of relative cost. 

The third factor for fresh pork was represented by primary scales identical 
to those of factor II for fresh pork. These adjectives seemed to be representative 
of the fatness aspect of pork. 



TABLE ill 
FACTOR ANALYSIS OF FRESH PORK 

ADJ_ECTIVE SCALES FACTOR COEFFICIENTS 

II III IV v VI VII VIII COMM 
Rich-Deficient -0 . 571* -0. 128 0 . 237 0.294 0.117 0.038 -0.012 0. 313 0.599 
Bad-Good 0 . 543* 0.054 0.165 -0.305 -0 . 489* 0.285 0.047 0.050 0. 743 
Dependable-Undependable -0.413* -0 . 003 -0.069 0. 519* 0 . 346 -0.111 0. 004 0. 154 0.601 
Unhandy-Handy 0 . 417* -0 . 068 0.023 -0. 637* -0 . 201 0. 277 -0. 117 -0.082 0. 722 
Inexpensive-Extravagant 0 . 060 0.873* -0.095 0.022 -0.002 0. 105 0.060 0.115 0.803 
Not Recommended-Recommended 0.155 -0.037 0.221 -0.288 -0 . 606* 0.165 0.192 0. 169 0.617 
Healthful-Not Healthful -0.206 0.105 -0. 178 0.126 0 . 860* -0.020 0. 019 0. 074 0.846 
Expensive-Thrifty 0.038 -0.783* 0.127 0 . 082 0.033 0. 014 -0. 076 0. 003 0 . 644 ?::1 
Convenient-Inconvenient -0 . 328 0.032 0.009 o. 761* 0. 230 -0. 074 0. 076 0.209 0. 795 tx1 

Ul 

Greasy-Greaseless 0 . 043 -0 . 142 0. 767* 0. 110 -0 . 209 - 0.055 0. 022 0. 121 0.685 tx1 
> 

Practical- Impractical -0.164 0. 210 -0. 062 0 . 591* 0 . 373 -0. 107 -0. 157 0. 047 0.602 ::0 
n 

Bland-Flavorful 0.769* o. 058 -0 . 021 -0. 258 -0. 062 0. 285 0.009 0. 003 0.747 :i:: 
Unsaturated- Saturated 0. 185 0.171 -0.561* -0. 011 0. 170 0. 190 -0 . 173 -0.035 0.475 tp 

Unknown -Familiar 0 . 494* 0.030 -0 . 009 -0 . 115 -0. 230 0.479* -0. 133 -0 . 165 0.586 c 
t""' 

Nutritious - Not Nutritious -0 . 428* -0 . 081 -0.033 0.393 0 . 463* -0.035 
t""' 

-0.056 0. 377 0 . 707 tx1 .., 
Fat-Lean 0 . 221 0.049 0.698* -0 . 255 -0. 173 0. 118 0.082 -0.041 0.656 z Safe- Unsafe -0.229 0.092 -0. 120 0. 182 0. 780* -0.042 0.013 0. 229 0.772 \0 
Dry-Moist 0.580* -0.048 0.006 -0 . 026 -0. 080 -0 . 047 -0.053 0. 089 0.358 --.I 

00 
Fragrant-Foul -0.645* -0. 041 0.081 0. 265 0. 131 -0.058 0. 028 0. 364 0.649 
Indigestible-Digestible 0 . 356 0. 138 0. 282 -0.409* -0. 438* 0. 202 0.009 -0. 014 0.625 
Tender-Tough -0.590* 0.090 -0. 118 0.116 0.234 0. 199 0.095 0. 064 0.491 
Seasonal-Year Round 0.029 0.109 -0. 130 -0. 309 -0.030 0. 509* 0. 054 -0.140 0.408 
Plain-Fancy -0 . 117 0.058 0.129 0.114 -0.038 0.087 0. 623* 0. 152 0 . 46 7 
Harmless-Harmful -0.200 0.102 - 0.128 0.030 0. 854* - 0.007 0. 021 0. 059 0.801 
Unpopular-Popular 0.469* -0.021 0.054 -0 . 370 -0. 216 0.479* - 0.039 0.025 0.639 
Time Saving-Time Consuming -0 . 173 0.063 - 0.009 0. 761* 0. 010 -0. 119 0. 014 0.009 0.628 
Unappetizing-Appetizing 0.692* 0.098 0.030 -0 . 362 -0 . 180 0. 309 0.089 0.049 0.759 
Clean-Dirty - 0.476* -0. 018 -0. 121 0. 185 0 . 399 -0.077 0. 123 0. 383 0.603 
Everyday- Unusual 0 . 083 0.435* 0.071 0.225 0.318 - 0. 180 0. 148 -0.102 0 . 418 
Economical- Uneconomical 0.001 0. 807* -0. 025 0. 168 0.215 0.106 0.027 -0.069 0.743 \..>' 
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TABLE III (Cont'd.) 
FACTOR ANALYSIS OF FRESH PORK 

ADJECTIVE SCALES FACTOR COEFFICIENTS 

II III IV v VI 
Stale-Fresh 0.660* -0.010 0. 150 -0. 122 -0. 212 0.277 
Abundant-Scarce -0.193 0.051 0.158 0.190 0. 154 -0. 219 
Exotic-Ordinary 0.124 -0. 172 -0.022 0.019 -0. 031 0. 122 
Unexciting-Festive 0.249 -0.023 0.089 -0. 254 -0. 055 0.033 
High Prestige-Low Prestige -0.424* -0.315 -0.035 0.307 0. 239 0. 160 

Weighted Means 5.198 3 . 714 2.830 2.779 2. 773 4.574 
T Values 21. 955 -4.676 -19. 362 -20.187 -18. 550 9.906 

Primary Weighted Means 5. 272 3.639 2.491 2.612 2 . 784 4.663 
T Values 24.069 -5. 851 -25.427 -22.473 -17.626 11. 279 

* Denotes Primary Adjectives. 

VII VIII 
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Factor IV for fresh pork was dominated by the adjective scales dependable
undependable, handy-unhandy, convenient- inconvenient, practical-impractical, digestible
indigestible, and time saving-time consuming. With the exception of the digestibility 
scale, all these adjectives seemed to represent a factor of practicality in use. 
These were essentially the same scales that were part of a composite factor for 
all pork 

Factor V for fresh pork was represented by the primary adjective pairs good
bad, recommended-not recommended, healthful-not healthful, nutritious-not nutritious, 
safe-unsafe, digestible-indigestible, and harmless-harmful. These scales were essential
ly the same as the scales for the health and nutrition factor IV in the all pork 
solution. 

Factor VI contained three primary adjective scales, unknown familiar, 
seasonal-year around, and unpopular-popular. This seemed to be consistent with 
the familiarity component of factor I for all pork solution. Again, these pri
mary adjectives appeared as representative of a separate factor for fresh pork 
whereas they were part of a larger factor in the all pork solution. The seventh 
factor for fresh pork was represented by primary adjectives identical to those 
for factor III for all pork The scales plainjancy, ordinary-exotic, and unexciting
festive were interpreted as a stimulative quality of pork The prestige scale for 
this factor had a coefficient of -.130. This indicated that prestige was probably 
not a part of this factor for fresh pork. 

The last fresh pork factor was represented by a single adjective pair, 
abundant-scarce. This representation was not adequate for meaningful interpreta
tion. 

A general comparison of the solutions to the first two data sets, the first 
representing both fresh and processed pork and the second representing only 
fresh pork, showed several similarities. Four factors were seemingly well defined 
for both solutions. These were the relative cost factor, the fatness factor, the 
health and nutrition factor and the factor referring to stimulative quality. The 
factors of practicality in use and familiarity appeared as separate factors in fresh 
pork rather than components of general factors. It seemed that the factors were 
more specific for fresh pork alone than for fresh and processed pork combined. 
The addition of processed pork in the first factor problem may have had an 
offsetting effect on the fresh pork factors and as a result made separate factors 
more difficult to define. 

The weighted factor means for the fresh pork factors were computed by 
the same method outlined in the analysis of means for all pork Adjective scale 
means and variances were weighted by the squared factor coefficients. The pro
cedure for interpretation was to reverse the order of the adjectives where the 
scale is represented by a negative coefficient. Means greater than four indicated 
ratings toward the adjective on the right and means less than four indicated 
ratings toward adjectives on the left. The weighted factor means and t values 
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along with the corresponding values computed for the primary adjectives are 

shown at the bottom of Table 3. 

The first factor was interpreted as a general evaluative factor. The weighted 

mean value for this factor was 5.198 with a t value of 21.955. The mean indi

cated a significantly favorable rating on this dimension for the image of fresh 

pork. The mean and t value for the primary scale was consistent with the total 

factor mean as was the case for all of the derived fresh pork factors. Some of the 

primary adjectives indicated by the mean rating were rich, good, dependable, 

handy, flavorful, familiar, fragrant, fresh, and high prestige. 

The mean value for the second factor was 3.714 with a t value of -4.676. 

The second factor was interpreted as a dimension of relative cost. This factor 

was comparable to factor six for all pork. The relative cost dimension was favor

able for fresh pork as well as for all pork. Primary adjectives indicated were 

inexpensive, thrifty, everyday, and economical. 

Factor III for fresh pork was indicative of an image dimension of fatness. 

The mean value of 2.830 was smaller than the mean value for a similar factor 

in the all pork solution. Primary adjectives indicated by the value were greasy, 

saturated, and fat. This was interpreted as an unfavorable rating in this dimen

sion of the image of fresh pork. 
Factor IV for fresh pork was interpreted as a dimension of practicality in 

use. The mean value was 2.773 with a t value of -20.187. The primary adjectives 

indicated by this result were dependable, handy, convenient, practical, digestible, 

and time saving. This was interpreted as a favorable response on this dimension, 

indicating that fresh pork was considered as practical in use. 

Factor V for fresh pork was similar to factor IV for all pork. Both were 

interpreted as a dimension of wholesomeness or healthfulness and both had 

means indicative of a favorable image in this respect. The mean for fresh pork 

was 2.773. Primary adjectives indicated by this value were good, recommended, 

healthful, nutritious, safe, digestible, and harmless. 

Factor VI for fresh pork was interpreted as a dimension of familiarity of the 

product. The mean rating was 4.574 with a t value of 9.906. The primary adjec

tives indicated by this rating were familiar, year around, and popular. This was 

also interpreted as a favorable dimension for the image of pork. 

Factor VII was similar to factor three in the solution for all pork. The 

mean value of 3.267 was indicative of the adjectives plain, ordinary, and un

exciting. Factor VIII was represented by the single adjective scale, abundant

scarce. Although the total factor meaning was not interpretable, the factor mean 

was indicative of the single adjective, abundant. 

In summary, the results for the image of fresh pork were completely con

sistent with those for the all pork image interpretation. The dimensions ap

parent in the fresh pork were in general favorable for the image of pork. The 
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only unfavorable aspects of the image in either solution were those of fatness 

and lack of stimulative quality. 

Processed Pork 

The third data set was generated by summing over the five cuts of processed 

pork included in the semantic differential. These were: bacon, smoked ham, 
smoked picnic, canned ham, and canned picnic. The resulting factor coefficients 

are shown in Table 4. 
The first factor for processed pork was not as general as was the first factor 

for either all pork or fresh pork. Good-bad, handy-unhandy, flavorful-bland, 
appetizing-unappetizing, familiar-unknown , year around-seasonal, popular-unpopular, 
and abundant-scarce were the primary adjective scales for the first processed pork 
factor. The first two pairs were either general in meaning or difficult to relate to 
the other pairs. The second two pairs seemed to indicate sensory taste. The last 
four could be interpreted to mean familiarity or some concept of frequency of 
use. Sensory taste and familiarity were both present as either separate factors or 
factor components for the first two data sets as well. 

The second factor was represented by the primary adjectives, inexpensive
extravagant, thrifty-expensive, everyday-unusual, and economical-uneconomical. The 

primary adjectives for this factor were identical to factor II for fresh pork and, 
with the exception of one scale, identical to factor VI in the all-pork solution. 

This factor was interpreted as some concept of relative cost. 
Factor III for processed pork was represented by the same primary adjective 

scales as was factor VII for fresh pork and factor III for all pork. The scales 
were plain-fancy, ordinary-exotic, and unexciting-festive. This factor seemed to indi

cate stimulative characteristics of pork. 
Factor IV for processed pork was similar to factor V for fresh pork and 

factor IV for all pork. The primary adjectives were recommended-not recommended, 
healthful-not healthful, safe-unsafe, harmless-harmful, and dean-dirty. The scale for 
nutrition, though not a primary scale in the solution, had a factor coefficient of 

.370. This indicated the factor for processed pork could probably .be interpreted 
in much the same way as the other two. The primary scales indicated the pos
sibility of a dimension of healthfulness and wholesomeness associated with con

sumption of pork. 
Factor V for processed pork seemed to be a general or composite factor. 

The primary adjectives were very similar to those of factor V for all pork. This 
factor contained elements of prestige, convenience, and taste as well as some 

less well defined components. 
The primary adjective pairs for factor VI for processed pork was the same 

for factor III in the fresh pork solution and factor II for all pork. The three 
pairs, greasy-greasless, saturated-unsaturated, and fat-lean , seemed to denote some 

concept of fatness in all three solutions. 



TABLE IV 
FACTOR ANALYSIS OF PROCESSED PORK 

ADJECTIVE SCALES FACTOR COEFFICIENTS 

II Ill IV v VI VII VIII IX COMM 

Rich-Deficient 0.164 0.009 -0 . 076 0.112 0.664* 0. 218 -0 . 034 -0 . 157 0 . 166 0.588 

Bad-Good - 0 . 429* 0.008 0. 121 - 0. 262 - 0. 356 0.233 0.382 0 . 345 -0. 075 o. 71 9 

Dependable- Undependable 0 . 190 0.095 -0.206 0 . 040 0.563* -0 . 122 -0.500* -0.081 0 .158 0.702 

Unhandy-Handy -0 . 392 - 0. 019 - 0 . 071 -0 . 186 - 0.247 - 0 . 026 0. 21 7 0.240 -0 . 640* 0 .770 

Inexpensive- Extravagant -0 . 085 0 . 867* 0. 109 0.050 0.032 -0 . 116 0. 082 0.033 0 . 049 0 . 798 

Not Recommended- Recommended -0 . 365 - 0.112 0.220 -0.384 -0.133 0 . 259 0.417* 0 . 278 - 0.028 0 . 678 

Healthful- Not Healthful 0 . 061 0.076 -0.030 0.820* 0.169 -0.202 -0 . 104 - 0 . 200 0.102 0.813 

Expensive-Thrifty 0 . 001 -0 .755* -0.191 0 . 051 0 .122 0.171 -0 . 077 0 . 161 - 0.081 0. 691 

Convenient- Inconvenient 0 . 237 0.134 0.072 0 . 268 0. 440* 0.082 -0.124 - 0. 005 0 . 676* 0 . 824 

Greasy-Greasel ess 0.070 -0 . 129 0.064 - 0.188 0.156 0.738* 0 . 005 0 . 038 0.051 0 . 635 

Practical-Impractical 0.184 0 . 308 -0 .154 0 . 063 0 . 335 -0 . 062 - 0 . 536* 0 . 036 0.216 0.608 

Bland-Flavorful -0.463* 0.022 0 . 180 0 . 014 -0 . 418* 0 . 024 0 . 291 0.380 - 0.106 0. 664 

Unsaturated-Saturated -0.282 0.158 - 0. 070 0.165 -0.064 -0.646* -0.098 0.142 -0 . 125 0 . 603 

Unknown-Familiar -0. 71 7* -0 . 066 0 . 025 - 0.164 -0 . 226 -0.107 -0.002 0.119 - 0 . 141 0 . 642 

Nutritious-Not Nutritious 0.313 0. 046 -0 . 029 0. 370 0.634* 0 . 028 -0.084 -0.074 0.188 0 . 689 

Fat- Lean -0 . 171 - 0 .115 0.1 70 -0.119 - 0 . 214 0.658* 0.060 0.164 -0 . 033 0.595 

Safe-Unsafe 0 . 140 0.190 0.058 0.814* 0. 207 - 0. 071 - 0 . 086 -0 .009 0. 134 0 . 795 

Dry-Moist -0 . 100 -0. 052 -0 . 005 - 0 . 158 -0.273 0.01 7 -0.000 0.601* -0 . 074 0 . 479 

Fragrant-Foul 0 . 327 -0.008 0.004 0.134 0 . 728* -0.048 - 0. 094 0 . 026 0.127 0.683 

Indigestible-Digestible -0.300 0 . 057 0 . 056 -0 . 282 - 0.416* 0 . 043 0 . 254 0.323 - 0.192 0.557 

Tender-Tough 0.110 0. 002 - 0.092 0.164 0.708* - 0.032 -0.259 -0.185 0.133 0 . 668 

Seasonal-Year Round - 0 . 578* 0.037 -0.069 -0.031 -0 .192 -0 . 058 0 . 104 - 0. 012 -0.132 0. 410 

P lain-Fancy -0 . 043 0.131 o. 714* 0.067 0.075 0.029 0.061 0 . 008 0 . 059 0. 548 

Harmless-Harmful 0 . 030 0.055 0.085 0 . 859* 0 . 104 - 0 . 231 0 . 016 -0 . 050 0 . 033 0.817 

Unpopular-Popular -0 .703* -0 . 028 0 . 216 - 0.059 -0 . 311 0.019 0.216 0. 227 - 0.169 0. 770 

Time Saving- Time Consuming 0.218 0.172 0 . 154 0 . 082 0.422* 0.148 -0.031 -0 . 061 0.548* 0.613 

Unappetizing- Appetizing -0. 445* 0.048 0 . 249 -0 . 022 - 0 . 470* 0. 138 0. 369 0.333 -0.157 o. 774 

Clean-Dirty 0.287 0 . 036 0 . 121 0. 456* 0. 438* 0.004 0.161 -0.108 0.313 0.634 

Everyday- Unusual 0.223 0.523* 0.094 0 . 293 -0 . 015 0.060 - 0.251 0.058 0 . 031 0. 490 



TABLE IV (Cont'd . ) 
FACTOR ANALYSIS OF PROCESSED PORK 

ADJECTIVE SCALES FACTOR COEFFICIENTS 

II III IV v VI VII VIII IX COMM 

Economical-Uneconomical 0.006 0. 800* -0.007 0 . 157 0.095 -0 . 120 -0 . 188 0.021 0.015 0. 724 
Stale-Fresh - 0.346 -0.001 -0.039 -0.176 -0.518* 0 . 074 0.131 0 . 380 -0.134 0.606 
Abundant-Scarce 0 . 416* 0.115 0 . 163 0.258 0 . 337 0 . 160 0.193 0.147 0. 073 0 . 483 
Exotic-Ordinary -0 . 135 - 0.118 - 0.679* -0 . 056 0 . 186 -0.132 0.027 0. 247 -0 . 088 0.618 
Unexciting- Festive -0 . 111 0 . 043 0 . 694* -0.001 - 0.143 0.11 7 0 . 199 0.238 0 . 012 0. 627 
High Prestige-Low Prestige 0 . 100 -0.091 -0 . 385 0.031 0. 519* -0.060 0.089 - 0 .1 81 0 . 036 0.482 

Weighted Means 3 . 155 3.603 3.527 2.336 2.431 3.280 4.848 4.384 2.267 
T Values -14.666 - 6 . 276 - 8.260 -28 . 522 -29.005 -11 . 553 14 . 242 7. 029 -34 . 910 

Primary Weighted Means 3.335 3. 721 3 . 192 2. 035 2.265 3.033 5.359 4.195 2.142 
T Values - 11.249 -4 . 373 -14.143 -33.440 -32.761 -15.222 21. 479 3.916 -40.203 

* Denotes Primary Adjectives. 
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Factors seven and nine for processed pork seemed to represent two separate 
aspects of convenience or practicality. Factor seven was represented by the scales, 
handy-unhandy, recommended-not recommended, and practical-impractical. Factor IX 
was represented by handy-unhandy, convenient-inconvenient, and time saving-time 
consuming. If these two factors represented two aspects of practicality then factor 
VII probably represented practicality in use and factor IX represented practicality 
of preparation. Factor VIII had no apparent meaningful interpretation. 

The image projected for processed pork was comparable to that of both 
fresh pork and all pork. The first factor for processed pork was interpreted as a 
composite factor of sensory taste and familiarity. The mean of 3.155 was indica
tive of the adjectives good, flavorful , familiar, year around, popular, appetizing, 
and abundant. This was interpreted as a favorable image aspect of processed 
pork. The means of the primary adjectives were consistent with the total factor 
mean as was the case for all factors. The second factor was interpreted as a 
dimension also favorable for the image of processed pork. The primary adjectives 
were inexpensive, thrifty, everyday, and economical. Factor III was indicative 
of the stimulative quality of processed pork. The mean rating was consistent 
with the other two solutions. The mean of 3.527 and t value of -8.260 indicated 
ratings toward the ends of the scales represented by the adjectives plain, ordi
nary, and unexciting. 

Factor IV was a factor of wholesomeness or healthfullness. The mean value 
was 2.336. As was the case in the two previous solutions, the primary adjectives 
indicated were those interpreted as favorable to the image of pork. The adjec
tives were healthful, safe, harmless , and clean. 

Factor V for processed pork was a general evaluative dimension of the con
sumer image for processed pork. It was represented by 12 primary adjectives. 
From the factor mean it was interpreted as a favorable dimension of the image. 
Factor VI represented a factor of fatness as interpreted in the previous solutions 
for pork. The mean value indicated the same primary adjective for processed 
pork as for fresh pork and all pork. The adjectives were greasy, saturated, and 
fat. The dimension of fatness and the dimension for perceived stimulation were 
the only unfavorable ratings given for the image of processed pork. This was 
true also for the solutions for both all pork and fresh pork. 

Factors VII and IX in the solution for processed pork represented prac
ticality in use and practicality in preparation, respectively. The primary adjec
tives indicated for factor seven were dependable, recommended, and practical. 
Primary adjectives for factor IX were handy, convenient, and timesaving. The 
factor means for these factors indicated that processed pork is practical in both 
use and preparation. Factor VIII was represented by only one primary adjective. 
The mean for this factor indicated a rating toward the end of the scale repre
sented by moist. The total factor was not interpretable. 
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In summary of all three solutions, four factors, relative cost, stimulative 
quality health and nutrition, and the concept of fatness, were present as separate 
definable factors in all three solutions. Similar factors for the three data sets are 
compared in Table 5. 

The concept of practicality was part of a general factor for all pork, a sep
arate factor for fresh pork, and was represented in two factors for processed 
pork. 

All three solutions contained a large general factor which was difficult to 

define. Also, all three solutions contained at least one definable composite factor. 

TABLE V 

SUMMARY OF SIMILAR FACTORS 
FOR ALL PORK, FRESH PORK, AND PROCESSED PORK* 

Factor Identification 

Fatness: 
Greasy 
Saturated 
Fat 

Stimulative Quality: 
Plain 
Ordinary 
Unexciting 

Healthfulness: 
Good 
Recommended 
Healthful 
Nutritious 
Digestible 
Harmless 
Safe 
Clean 

Relative Cost: 
Inexpensive 
Practical 
Thrifty 
Everyday 
Economical 

All Pork 

Factor II 
0. 687 
0.469 
0.573 

Factor III 
0. 618 
0.691 
0. 580 

Factor IV 
0. 393 
0.510 
0.832 
0.435 
0.364 
0.867 
0. 820 
0.446 

Factor VI 
0.847 
0.405 
0.699 
0.534 
0. 839 

Factor Coefficients 

Fresh Pork 

Factor III 
0 . 767 
0. 561 
0.698 

Factor VII 
0.623 
0.684 
0.437 

Factor V 
0.489 
0. 606 
0.860 
0.463 
0.438 
0. 854 
0.780 
0. 399 

Factor II 
0.873 
0.210 
0. 783 
0. 435 
0.807 

*Does not include similar general or composite factors. 

Processed Pork 

Factor VI 
0. 738 
0.646 
0.658 

Factor III 
o. 714 
0. 679 
0.694 

Factor IV 
0.262 
0.384 
0. 820 
0.370 
0.280 
0.859 
0.814 
0.456 

Factor II 
0.867 
0.154 
0. 755 
0.523 
0. 800 
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The results indicating the image of pork were highly consistent among the 

three data sets. The only unfavorable image factors were fatness and the un

favorable stimulative qualities of pork. In all three solutions, pork was con

sidered co be wholesome and healthful. It was considered desirable in all gen

eral evaluative dimensions defined. Both fresh and processed pork were con

sidered to be practical in use and in preparation. 
In general, the image of pork was shown to be favorable for the popula

tion sampled in this study. 
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