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ABSTRACT 

The effects of product category similarity on marketing 

variables (e.g., success of brand extension or choice 

strategies) has recently emerged as an important topic in 

the marketing literature. However, this research stream has 

rarely specified how consumers perceive similarity between 

product categories. This paper investigates the factors 

that influence consumers' similarity judgments. A Two

Process model, which integrates recent views on product 

category similarity in marketing and theories and findings 

on similarity in psychology, is developed. The Two-Process 

Model for product category judgments basically proposes that 

consumers first look for a comparable attribute and 

subsequently use that attribute for their similarity 

judgments. Based on this Two-Process Model, it is 

hypothesized that distance between product categories and 

variation among brands influence product category similarity 

judgments. Interactions between distance and variation are 

also hypothesized. 

study results show that variation among brands as well 

as distance strongly influence the similarity judgments. 

Moreover, the effects of variation among brands depends on 

the distance. In addition, the effects of variation were 

significant only when considerable change of overlap in 
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perceptual distribution (which was controlled by interpoint 

distance) could be noticed by subjects. Comparisons of the 

results of the two studies (study 1 and study 2) lead us to 

conclude that subjects look for a comparable attribute and 

use it for their similarity judgments. Supplemental 

measures such as similarity judgments between brands offer 

further support for the Two-Process Model. 



CHAPTER 1 

INTRODUCTION 

A major focus of consumer research has been on choice 

among brands in the same product category, in which 

alternatives are represented by the same attributes. 

14 

Several studies have showed that different choice strategies 

(i.e., additive difference, elimination by aspects, additive 

utility, conjunctive, and disjunctive strategies) may be 

used for choosing among brands in the same product category. 

Moreover, these choice strategies by which subjects acquire 

information were shown to be influenced by the character of 

the external task environment (i.e., by the number of 

brands, the amount of information presented, the format of 

the information, and task complexity). However, not much 

effort has been devoted to understanding how consumers deal 

with situations in which alternatives are described or 

represented by different sets of attributes. This 

particular issue is the focus of this study. Several 

related issues have, however, been examined by recent 

research efforts. For example, researchers have shown 

increasing interest in understanding the processes involved 

in situations where consumers make product category 

comparison or compare brands from different product 

categories. Johnson (1984) outlined the problems and 
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general strategies for comparing product categories (i.e., 

noncomparable alternatives). Recent brand extension studies 

are basically interested in how consumers evaluate an 

extended brand in relation to an original brand. Faced with 

the task of evaluating such brand extension, consumers may 

need to make product category comparisons. 

Johnson' study (1984) provide interesting views on 

comparability. Comparability may be conceptualized as the 

degree to which alternatives are described by the same 

attributes. In many cases, comparability and similarity may 

covary and can therefore be substituted for each other. 

Hence, when comparability between any two product categories 

increases, these two products will be perceived as being 

more similar. For example, a TV and a stereo are more 

comparable than a TV and a bicycle, because both the TV and 

the stereo can be easily perceived as electronic products. 

Hence, the TV and the stereo will be perceived as being more 

similar than the TV and the bicycle. In such cases, product 

category comparison formation process can be represented as 

a similarity judgment process for any two product 

categories. 

similarity judgments between two product categories may 

be an important construct in marketing contexts. One 

context in which similarity judgments may be important is a 

brand extension scenario. It has been shown that judgments 



of similarity between an original product category and an 

extended product category is a critical factor affecting 

consumers' evaluations of an extended brand (MacInnis & 

Nakamoto 1991: Aaker & Keller 1990: Tauber 1981: 1988: The 

University of Minnesota Consumer Behavior Seminar 1984). 

16 

For example, Tauber (1988) concluded that perceptual fit 

(i.e., whether a consumer perceives the new item to be 

consistent with the parent brand) is a key element in 

predicting brand extension success. The University of 

Minnesota Consumer Behavior Seminar provided empirical 

evidence (1984) that similarity between the new and existing 

products strongly influences the effects of brand evaluation 

transfers. Recognizing the importance of this perceived fit 

and/or similarity concept, several researchers have 

attempted to refine the concept and measurement of perceived 

fit (Farquhar, Herr & Fazio 1988), to develop measures of 

fit based on various dimensions (Aaker & Keller 1990), and 

to identify the determinants of perceived fit (MacInnis & 

Nakamoto 1991). In spite of such efforts, the basic 

meanings of these two terms (perceived fit and product 

similarity) have not been clearly articulated, nor have the 

two concepts been distinguished from each other. 

Recently, MacInnis & Nakamoto(1991) provided an 

elaborate model of cognitive mechanisms underlying the 

evaluation of a brand extension. In their model, perceived 
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fit mediates the effect of product category similarity on 

perceived goodness of brand extension. This is an 

alternative conceptualization, since prior studies have 

implicitly viewed perceived fit and product category 

similarity as identical constructs. In Aaker & Keller's 

study, for example, similarity between two product 

categories was used as a measure of fit (i.e., similarity in 

benefits: substitutability). Under this conceptual 

framework, similarity and fit was distinguished from each 

other in a way that one predicts the other. In MacInnis and 

Nakamoto's study (1991), similarity was defined as a global 

judgment of the overlap of associations between the original 

and extension product category while fit reflects the 

relationship of the original brand with the brand extension. 

However, further research is still warranted on the 

processes by which similarity judgments are made. 

1.1 RESEARCH ISSUES 

Product category similarity has been unanimously 

accepted as a critical variable for the success of brand 

extension. Little, however, is known about the determinants 

of product category similarity or perceived fit. We do know 

that the greater the similarity between the extended product 

category and the original product category, the more 
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favorable the extended brand evaluation. However, we still 

do not know how consumers make similarity judgments between 

two related product categories. The primary purpose of this 

paper is to study how consumers make similarity judgments 

and to identify potential factors that might influence 

consumers' judgments about similarity between two product 

categories. 

Two prior studies are particularly relevant to the 

above mentioned purpose. First, Johnson (1984) has studied 

the problem of how consumers compare noncomparable 

alternatives. His interest focused on situations which 

require a choice among specific alternatives from different 

product categories. In the above situations, consumers may 

need to compare different product categories. Hence, he 

suggested that one alternative to choice among product 

categories (i.e., noncomparable alternatives) is to look for 

comparable attributes by representing alternatives at higher 

levels of abstraction. Although he did not make clear 

distinctions between comparability and similarity, Johnson 

suggests that comparability may be replaced by more general 

notion of similarity in cases where similarity is a function 

of the number of common and distinctive features associated 

with the alternatives. Thus, consumers' comparison process 

of non-comparable alternatives, the main problem of his 

research, may be represented as consumers' similarity 



judgment process between two brands from different product 

categories. 
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Second, MacInnis & Nakamoto (1989) have studied the 

knowledge domains consumers use to judge comparability or 

similarity across products, based on Tversky's set

theoretical approach. This approach describes similarity as 

a feature matching process (1977). MacInnis and Nakamoto 

found physical product attributes, usage, usage occasion, 

benefits, and marketing or production aspects as common 

bases that consumers use to judge similarity or 

dissimilarity across product categories. In addition, they 

showed that salience (indicated by number of items 

identified) and subjective importance weights attached to 

articulated items were relatively good predictors of 

perceived overall similarity. 

In summary, these two studies provide a basic 

foundation for this study. In particular, a) consumers may 

use knowledge domains at higher levels of abstraction to 

judge similarity at the product category level (Johnson 

1984) and b) these abstraction may influence similarity 

judgements (MacInnis & Nakamoto 1989). Combining these two 

studies with theory and research on similarity in 

psychology, this paper attempts to identify the factors that 

may influence product category similarity jUdgements. Of 

special interest is that as yet unstudied problem of how 
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consumers judge the similarity. 

1.2 STRUCTURE OF THE PAPER 

For the above mentioned purpose, this paper is 

organized in the following manner. First, similarity 

theories in psychology are reviewed. The classical 

geometric model and the feature matching model are 

introduced as two important research streams pertinent to 

the similarity issue. The geometric model is based on 

dimensional representations where the dimensional space is 

assumed to reflect the similarity or confusability between 

the objects to be represented. Limitations and questionable 

validity of metric axioms of this geometric model are 

discussed. An alternative approach, the feature matching 

model by Tversky (1977) is next reviewed. In the feature 

matching model, objects are represented by sets of features 

or attributes. subsequently, we review new geometric models 

which are still based on dimensional analysis, but emphasize 

distributions of category members. While the classical 

geometric model depends wholly on distance, the new models 

include variation or spatial density of category members in 

addition to distance for the analysis of similarity data. 

These new models show that violations of metric axioms can 

be explained by augmenting the traditional MDS scaling 
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model. Thus, additional assumption is made that variations 

or spatial density in the configuration in addition to 

distance has an effect on the similarity measure. 

Second, distinctive aspects of similarity judgments at 

the product category level are identified and a model of 

product category similarity in a marketing context is 

developed. We discuss the logic for the choice of 

dimensional approach rather than a featural one in this 

research. The key constructs are clarified and the Two 

Process Model is developed. Based on the Two Process Model, 

hypothesized effects of distance and variation on product 

category similarity judgement are proposed. It is proposed 

that variation among category members (i.e., brands) along 

the higher level of attribute dimension, as well as 

perceptual distance between product categories, influences 

product category similarity judgement. Further, interaction 

effects between variation and distance on the product 

category similarity judgments are also proposed. 

Third, the experimental design testing the model is 

presented. Pretests are conducted to evaluate whether 

subjects successfully learned the information provided 

during the learning phase. To test the Two-Process model, 

two studies are designed. Both studies test the effects of 

distance and variation on similarity judgments. While one 

comparison attribute is used to describe or represent the 
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brands of both product categories in study 1, two different 

distinct attributes are used in study 2. The effects of 

distance and variation among brands are tested in each 

study. Moreover, a comparison of the results from the two 

studies will show how consumers make similarity judgments. 

Fourth, the results from the two studies are presented 

and the implications of the findings are discussed. As a 

preliminary analysis, an assessment is made of subjects' 

learning performance about the values of brands along the 

presented attributes and the effects of order of variance 

conditions. Subsequently, similarity judgments between 

brands (in one product category and in the different product 

categories) and product categories in general are analyzed 

to test the Two-Process Model. 

Finally, a summary of the results is presented. 

Limitations of this study are next recognized. We conclude 

with a discussion of the contributions of this paper and 

future research directions. 
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CHAPTER 2 

REVIEW OF SIMILARITY MODELS 

2.1 GEOMETRIC MODELS OF SIMILARITY 

Theoretical analysis of similarity relations has been 

dominated by geometric models, which is contained within the 

larger class of multidimensional scaling (MDS). The word 

"dimension" implies an ordered continuum of variation, but 

it often refers also to an axis in space. These two 

meanings combine in the multidimensional scaling research 

that generates geometrical representations of psychological 

similarity. The data used to infer a multidimensional space 

are all assumed to reflect the similarity or confusability 

between the objects to be represented. Subjects may be 

asked to assign a numerical value to the dissimilarity of 

each pair or to discriminate between them, giving some 

probability of confusion errors or a response latency as a 

measure of their difference. These measures are taken to 

reflect the distance between the pairs of objects in a space 

defined by a Minkowski or power metric, where the distance 

dfj between two objects i and j in an m-dimensional space is 

given by 
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where Xik is the coordinate of object i on dimension k. 

Therefore, the geometric models represent objects as points 

in some coordinate space such that the observed 

dissimilarities between objects correspond to the metric 

distances between the respective points (Kruskal 1964; 

Shepard 1962). That is, the smaller the distance between 

the corresponding points in the metric space, the larger the 

judgement of similarity of two objects. Many algorithms 

have been developed, including nonmetric model based on 

ordinal properties (Shepard 1962a; 1962b) and a method that 

uses individual differences to generate multidimensional 

space (Carroll & wish 1974). Also, Horan (1969) and Carroll 

and Chang (1970) introduced the weighted Euclidean model as 

a generalization of the above equation. The weights may be 

interpreted as measures of relative selective attention. In 

both simple and weighted Euclidean models, the dimensions 

are assumed to be perceived independently. The Weighted 

Euclidean model is further generalized to allow for 

perceptual dependencies by Tucker (1972) and Carroll and 

chang (1972). The idea was that the degree of perceptual 

dependence should be related to the angle between 

dimensions. Weighted Euclidian model and the general 

Euclidian scaling model was introduced to incorporate the 

attached importance of each dimension and perceptual 

dependence between dimensions, but all these geometric 



models rely wholly on distance. Because of their reliance 

on distance, the following five metric axioms must be 

satisfied in geometric approach. 

The metric assumptions are 1) minimality, the distance 

of a point from itself is the shortest possible distance 
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(d" = 0); 2) positivity, the distance between distinct points 

is positive (djj>O, where i is not equal to j); 3) symmetry, 

distances are symmetric, that is, the distance from point i 

to point j is the same as the distance from point j to point 

i (d jj= djf ); 4) triangle inequality, the sum of the distances 

from i to j and from j to k must be greater than or equal to 

the distance from i to k (djk~ dij+ d jk); 5) additivity of 

segments requires that, for any three points i, j, k that lie 

on a straight line in the dimensional representation, d jk = 

d jj+ d jk , where j lies between i and k. Since the empirical 

validity of these axioms has been questioned, theories of 

perceived similarity not constrained by the distance axioms 

have been investigated. 
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2.2 FEATURE HATCHING KODEL 

Tversky (1977) questioned the validity of the metric 

assumptions underlying geometric representations of 

similarity data and has shown that they are violated in some 

perception and judgement tasks. For example, the minimality 

and positivity axioms imply that the similarity between an 

object and itself is the same for all objects and two 

different objects are always at least as dissimilar as 

either object as to itself, but both these predictions can 

sometimes be disconfirmed. Observations in recognition 

experiment showing that off-diagonal entries often exceed 

the diagonal entries violate the minimality and positivity 

assumption. Also, identical stimuli may differ in the ease 

with which they can be judged identical, as if some stimuli 

were more self-similar than others (Podgorny & Garner 1979). 

The assumption of symmetry is frequently violated when one 

stimulus is more salient or prototypical than another; for 

example, the judged similarity of North Korea to Red China 

exceeds the judged similarity of Red China to North Korea, 

and pinkish red is judged more similar to a pure red than a 

pure red is to pinkish red (1977). The perceived distance 

of Jamaica to Russia exceeds the perceived distance of 

Jamaica to Cuba, plus that of Cuba to Russia, contrary to 

the triangle inequality. Moreover, judgments of similarity 
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can be shown to depend on the context or frame of reference: 

Tversky (1977) found that changing one face in a set of four 

faces changed the perceived similarity relations among the 

other three faces. Similarly, Sweden was judged more 

similar to Austria in the context of Poland than in the 

context of Norway. 

As an alternative, Tversky (1977) proposed a set

theoretical approach, called the feature matching model. In 

this model, any object is represented by a set of features 

or attributes, and the term feature usually denotes the 

value of a binary variable (e.g., voiced vs. voiceless 

consonants) or the value of a nominal variable (e.g., eye 

color). Although features are normally contrasted with 

continuous dimensions of variation, Tversky (1977) uses the 

term in a broader sense, which allows them to use features 

to represent quantitative as well as qualitative variations. 

Quantitative dimensions are represented by nesting features: 

a tone that is louder than the another is said to include 

all the features of the latter plus some additional 

features. continuous qualitative dimensions can be 

approximated by a chain of overlapping feature sets. The 

advantage of this broader definition is that it allows a 

common mathematical model to describe similarity among all 

types of stimuli. This model is based on the following 

assumption: 
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sCA,B) = FCAnB, A-B, B-A). 

This states that the similarity of A to B is expressed as a 

function F of three arguments: AnB , the features that are 

common to both A and B: A-B, the features that belong to A 

but not to B: B-A, the features that belong to B but not to 

A. with the assumptions of monotonicity, independence and 

invariance, a similarity scale S can be shown to exist such 

that sCA,B) = afCAnB) - afCA-B) - BfCB-A) for some a, a, B ~ 

O. In other words, a linear combination or contrast of the 

measures of common and distinct features with a weighing f 

that reflects their salience or prominence, predicts the 

judged similarity of two objects. 

This model can explain several phenomena that are 

incompatible with geometric models of similarity. Asymmetry 

of similarity judgments can be explained if the number or 

salience of their features is unequal, and if the required 

comparison is directional (llhow similar is a to b?" instead 

of "how similar are a and b to each other?"). Directional 

comparisons result in the features of the subject being 

weighted more heavily than the features of the 

referentCi.e., a > B). When additional assumptions are made 

concerning the parameters of the model, the feature matching 

model is shown to be able to account for violations of the 

triangle inequality, certain effects of stimulus context on 

similarity, and discrepancies between similarity and 
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dissimilarity jUdgments. 

2.3 NEW GEOMETRIC MODELS 

Tversky questioned the application of geometric models 

to similarity data. He argued that geometric models are 

inappropriate because the similarity data may violate the 

metric assumptions underlying such models. As an 

alternative, he developed a feature matching model which can 

account for the violations. However, some researchers 

showed that geometric models can deal with the metric 

assumptions, if perceptual distribution is considered in the 

multidimensional space. Traditional geometric models assume 

that similarity between objects is a function of interpoint 

distance only. Once the perceptual distribution is taken 

into account, similarity is a function of not only 

interpoint distance but also variation among stimulus points 

in the configurations. The distance-density model and the 

similarity model in the general recognition theory, here, 

are outlined. Since similarity judgement is represented in 

multidimensional space, these two models basically take a 

geometric approach. 
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2.3.1 DISTANCE-DENSITY MODEL 

Krumhansl (1978) suggested that a geometric approach 

can account for the above mentioned violations of metric 

axioms if the traditional MDS scaling model is augmented by 

the assumption that spatial density in the configuration in 

addition to the distance has an effect on the similarity 

measure. The traditional multidimensional scaling models 

assume that the observed measure of similarity can be 

related by a monotonic decreasing function to interpoint 

distance in a metric space, that is, there exists a 

monotonic decreasing function, f, so that sCA,B) = 

f[dCA,B)], where dCA,B) denotes the distance between the 

corresponding points in the stimUlUS configuration. The 

basic relation between similarity and distance will be 

modified in the distance-density model by introducing a 

second distance function, DCA,B), which depends on both 

interpoint distance in the configuration and some measure of 

spatial density in the regions surrounding the points A and 

B (Krumhansl 1978). She suggested that the form of 

distance-density model is sCA,B) = f{dCA,B) + aaCA) + 

Ba(B)}, where, aCA) and aCB) are measures of spatial density 

in the neighborhoods of A and B, and a & B are constants 

that reflect the relative weight given the densities. The 

spatial density of a stimUlUS is a measure of how much it 
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differs from the other members of the stimulus set. Spatial 

density increases as the distances between a stimulus and 

its neighbors decreases. The choice of the form of the 

function D(A,B) as a linear combination of the interpoint 

distance and the spatial densities was based on the 

description of the range-frequency theory (Parducci 1965; 

Parducci & Perrett 1971; Birnbaum 1974). The basic notion 

underlying the range-frequency approach is that judgements 

are determined by two factors: a) the relationship of the 

stimulus to the range of contextual values and b) habits or 

biases governing the relative frequency with which different 

categories or parts of the rating scale are used. The 

simplified range-frequency model (parducci and Perret 1971) 

postulates that the mean judgement of the ith stimulus, J j , 

is a weighted average of the associated range value, Rj' and 

frequency value Fj: J j = wRj + (1-w)Fj, where w is a weighing 

constant. Therefore, this range-frequency theory suggests 

that the judgement function be a linear combination of the 

cumUlative density function on the stimulus dimension and 

the psychological function. 

This modified distance function D(A,B) based on range

frequency theory need not satisfy some of the metric axioms 

which questioned empirical validity in traditional geometric 

approaches. For example, minimality will not hold in 
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general, because the distance of a point from itself, D(A,A) 

= (a + 6) a(A), will be greater than zero and will depend on 

the spacial density of points surrounding the point A. 

Also, the symmetry axiom need not hold. If a(A) is not 

equal to a(B), then D(A,B) is not equal to D(B,A). However, 

the triangle inequality axiom must hold for D(A,B), because 

the modified distance function is assumed to be a linear 

combination of interpoint distance and spatial density. 

This distance-density model, incorporating the property 

of spatial density, was shown to account for a number of 

effects that pose difficulties for the traditional geometric 

approach. For example, in directional similarity tasks, 

asymmetries would be expected to be associated with 

differences in the densities in the regions surrounding the 

two points in the geometric configuration. Like Tversky 

(1977), Krumhansl assumes that in a directional similarity 

task, subjects give more weights on the subject than on the 

referent. In the above equation, if the first object in the 

parenthesis is the subject and the next one is the referent, 

more focus or weight on the subject means that a > 6. If 

a(A) > a(B), then s(A,B) > s(B,A). Also if it is assumed 

that self-similarity is related to spacial density in the 

configuration, this model can explain the violation of 

minimality assumption. In other words, the objects that are 

most similar to themselves lie at the boundary of the 
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stimulus configuration or occupy otherwise less dense 

regions of the space. Applying the distance-density model 

exclusively to published and unpublished results of their 

studies and from two other laboratories, Appelman & Mayzner 

(1982) showed that the properties of distance and spatial 

density account for differential recognizabilities of 

letters and asymmetric confusability between pairs of 

letters. Specifically, they demonstrated that a) pairs of 

letters that are close in geometric space are more often 

confused than pairs of letters that are distant; b) letters 

that are in less spatially dense regions are more easily 

recognized than letters that are in more spatially dense 

regions; c) asymmetric confusion errors result when one 

member of letter pair is in a denser region than the other 

member of the letter pair. 

2.3.2 SIMILARITY IN THE GENERAL RECOGNITION THEORY 

The general recognition theory which was described by 

Ashby & Townsend (1986) and Ashby and Gott (1988) assumes 

that representation of a stimulus induces a random 

perceptual effect that can be represented on any single 

trial as a point in a multidimensional space and that a 

subjects's identification response on that trial is 

determined by the position of this point in the space. 
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According to the general recognition theory (Ashby & 

Townsend 1986), the subjects' decision process assigns a 

response from the perceptual effects of a particular 

stimulus. Figure 1 describes events on a single 

experimental trial. To account for observed variability in 

subject performance, the general recognition theory assumes 

that presentation of the same stimUlUS does not always 

produce the same perceptual effect. In other words, 

perceptual effects A and B are random with cumulative 

distribution function F(A, B) and joint density function 

(when it exists) f(A,B). Figure 2a shows the distribution 

of the perceptual effects when the two stimUli are 

presented. Therefore, several points in dimensional space 

can be produced by one stimulus, and the main focus is on 

the joint probability distribution or density function of a 

certain stimUlUS rather than a point in the perceptual 

space. The plane cutting through the joint density function 

describes the contours of the distribution. Figure 2b is a 

view of the plane in Figure 2a from above. In case of 

identification task of two stimuli, the degree of the 

overlap between corresponding contours influences two 

stimuli confusability, which influences probability of 

correct identification. Note that the distributional 

overlap is not necessarily monotonic with the distance 

between perceptual means. In the general recognition 
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theory, not only the distance between perceptual means but 

also the variances influence the confusability of two 

stimuli and thus the probability of correct recognition. To 

apply this general recognition theory to perceived 

similarity, they assumed that similarity and confusability 

covary. In other words, the more similar two stimuli, the 

more often they are confused. Thus, general recognition 

theory postulates that perceived similarity of stimulus A to 

B is defined as the proportion of the A perceptual 

distribution falling in the response region assigned to B in 

an unbiased two-choice recognition task. It was shown that 

the general recognition theory contains Euclidian distance 

models of similarity as a special case but unlike them, it 

is not constrained by any distance axioms. Ashby & Perrin 

(1988) illustrate cases in which the general recognition 

theory predicts violations of symmetry, triangle inequality, 

and minimality (see Figure 3, 4, 5 in their paper and their 

Appendix for parameter values corresponding to each Figure). 

By varying distributional overlap while holding the distance 

between prototypes constant, Ashby & Perrin (1988) showed 

that similarity judgements increased with overlap. And 

also, they tested the ability of the general recognition 

theory to account for recognition data. A version of the 

general Gaussian recognition model that assumes perceptual 

independence and both perceptual and decisional separability 



,provided a good account of the confusion matrices from an 

experiment reported by Townsend et al (1980, 1981). In 

other words, variation among category members on certain 

dimensions was found to affect similarity judgement in 

addition to the distance. 

2.4 OTHER MODEL 
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In this section, the category density model (Fried 

1979; Fried & Holyoak 1984) is introduced. This model is 

not directly related to similarity judgments, but it is 

reviewed because it also focuses on the distribution of 

category exemplars over a feature space. Fried & Holyoak 

(1984) presented a new model of category learning and 

classification based on the acquisition and use of 

distributional knowledge. Their category density model 

assumes that category exemplars can be represented as 

configurations of feature values isomorphic to points in a 

multidimensional space. Based on this assumption, the 

density model treats the learning process as the acquisition 

of knowledge about the distribution of category exemplars 

over a feature space. Unique to the density model is that 

the category exemplars that one encounters are used as 

samples to form a density function over the feature space. 

Once the density function is formed, one can use a decision 



37 

rule based on relative likelihood to classify novel 

instances on the basis of distributional knowledge. The 

relative likelihood rule by Fried and Holyoak (1984) states 

that the probability of classifying an instance into a 

particular category is proportional to the relative 

likelihood that the item was generated by the category's 

distribution relative to the distributions of the 

alternative categories. The relative likelihood rule in 

this model is quite analogous to the distributional overlap 

in the general recognition theory. The relative likelihood 

rule is sensitive to category variability and other factors 

that influence the degree of overlap among exemplars of 

alternative categories. Relative distributional overlap in 

the general recognition theory was one of the explanations 

for a violation of symmetry. 

Fried and Holyoak (1984) showed that people could learn 

category distributions to some degree not only without 

knowledge of the number of categories, but without knowledge 

that they are in a category learning task. They also 

demonstrated that once category density functions from 

exemplars they encountered are induced, people classify 

novel instances according to a relative likelihood rule. 

The probability of classifying a novel instance as a member 

of a category will be directly proportional to its 

subjective likelihood of being generated by the category 
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distribution. It was also shown that variability of the 

learned category influenced whether exemplars far from the 

mean of a learned category will more likely be classified as 

members of that category or as members of another category. 

Further, Flannagan, Fried, and Holyoak (1986) found that the 

form of the category distribution affects cognitive 

learning, especially the speed of learning. 

In summary, the new geometric models (distance-density 

model and similarity model in the general recognition 

theory) and the category density model suggest that category 

distributions influence category classification, category 

learning, and similarity judgement. In those models, 

category distribution was characterized by not only distance 

but also variation on certain dimensions. In a marketing 

context, brands are the members (or components) in a product 

category. If a product category is conceptualized as a 

stimulus or category, then a product category can be 

summarized and characterized by how each brand is positioned 

in a dimensional space. Applying the above new geometric 

models to product category similarity judgments, we propose 

that the distribution of brands in product categories 

influences similarity judgments. 

It should be noted, here, that in the above mentioned 

geometric models, spatial density or distributional overlap 

influences similarity judgement at the stimulus level, but 
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not at the category level. Note that our interest is in 

category similarity measures. In other words, spatial 

density surrounding a certain stimulus may affect similarity 

judgement between the stimulus and other stimuli. 

Similarly, the general recognition theory was developed 

initially as a theory of stimulus similarity. But there is 

no reason to believe that subjects use different processes 

whether judging the similarity of two single stimuli or two 

product categories. 



CHAPTER 3 

MODELS AND HYPOTHESES OF PRODUCT CATEGORY SIMILARITY 

JUDGMENTS 

3.1 DIMENSIONS VERSOS FEATURES 
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The overall conclusion from the discussions in Chapter 

2 is that there are two research streams in similarity 

models: the feature matching (set theoretical) model and the 

geometric model (including distance-density model and 

general recognition model). The purpose of this paper is 

not to argue that one of these two approaches, the geometric 

and the set-theoretical approaches, is better able to 

account for similarity data in general. Rather, the choice 

between models would undoubtedly be influenced by the kinds 

of objects under consideration. hence, before choosing a 

certain approach, we need to examine dimensional assumptions 

of both approaches. 

In geometric models of similarity, points corresponding 

to the objects in the stimulus domain are embedded in a 

dimensionally organized metric space. One interpretation of 

such a representation is that the stimuli can be described 

as varying along a number of underlying dimensions. On the 

other hand, the term feature usually denotes the value of a 

binary variable or the value of a nominal variable in set-
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theoretical models. Tversky (1977) argued that the 

dimensional assumption may be appropriate for certain kinds 

of perceptual stimuli, that is, those that vary continuously 

along one or more quantifiable dimensions; this dimensional 

approach may be inappropriate for more semantic stimuli, 

which vary in terms of discrete qualitative features. 

This paper basically takes the geometric approach to 

understand similarity judgments. Ideas from the distance

density model, general recognition theory, and category 

density model are utilized. Thus, emphasis is placed on 

category distribution (variation as well as distance) rather 

than on distance only, in this study of product category 

similarity judgments. 

The choice of the geometric approach was dictated by 

the following considerations. First, MacInnis and Nakamoto 

(1989) have already examined featural bases underlying 

judgements of similarity between product categories. As 

predicted by the feature matching model, perception of 

common features between product categories was shown to 

positively influence similarity jUdgments. However, some 

difficulties are associated with this feature based model of 

similarity. Krumhansl (1978) noted that in such approaches, 

two objects are seen as similar inasmuch as they have 

features in common. He argued, however, that the extent to 

which an object possesses or is associated with a feature 
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may be a matter of degree. For example, one common product 

feature investigated in MacInnis and Nakamoto's study (1989) 

was the benefit which each product category provides to 

consumers. However, while two product categories may 

provide the identical benefits, but they may also provide 

different levels or degrees of benefits. For example, both 

television and stereo may provide enjoyment (common 

benefits) to consumers, but television may provide more 

enjoyment than stereo. These different levels of enjoyment 

can not be captured by a feature matching model. In a 

letter comparison task, for example, features that are 

common to both letters are line (horizontal or vertical), 

curvature, or color. In such cases, we may not need to 

worry about the degree to which those features are common to 

both letters. However, in a product category comparison 

task, we believe that the extent to which an object provides 

or possesses a feature is a matter of degree. 

Second, the number of relevant features or properties 

may be an important factor when choosing between the two 

general types of models. Set-theoretical models appear 

well-suited for describing objects that vary in terms of a 

large number of features or properties. In theory, 

geometric models impose no restriction on the number of 

dimensions in the underlying space; in practice, this model 

does tend to yield the most satisfactory and interpretable 
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solutions in spaces of relatively low dimensionality. We 

have done simple tests for the purpose of finding 

appropriate dimensions in a product category comparison 

task. Subjects were asked to write down any thoughts that 

came to mind while comparing several product category pairs. 

These written statements showed that one or two properties 

were most frequently used to compare product category pairs. 

Third, it may be assumed that a product category in a 

consumption environment is characterized by several brands. 

In this case, the product category can be easily 

characterized by the distribution of category members (here, 

brands) on certain dimensions. If category members are 

symmetrically distributed over certain dimensions or 

attributes, the distribution of the product category can be 

sufficiently described by two parameters: mean and variance. 

The effect of variations among brands along certain 

dimensions on cognitive activities (i.e., information 

search, learning, and perception of cognitive product 

category structure) bas not been studied in the literature. 

This paper attempts to take the first step by studying the 

effect of distributions of brands on product category 

similarity judgments. 
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3.2 TWO-PROCESS KODEL 

with the objective of developing a model, the following 

scenarios are considered. There are two product categories: 

A and B (e.g., washer and audio), with each product category 

composed of several brands: A1, A2, A3, A4 ••• A9 and B1, 

B2, B3, B4 ••• B9, respectively. There are no restrictions 

on the number of brands. Each product category may have 

distinct attributes to describe corresponding brands 

(product-Category associations). since product categories 

are not described on the same common attributes, they can 

not be compared. As Johnson (1984) showed, consumers may 

seek out comparable representations for noncomparable 

alternatives. For example, one may compare a stereo and a 

television on the basis of how much one uses or enjoys each 

alternative. Thus, consumers may move to higher levels of 

attribute abstraction (i.e., entertainment, or status value 

for the comparisons of refrigerator and television) when 

alternatives are not comparable at a given level. Also, 

knowledge domains at higher levels (i.e., benefits) may be 

used to judge product category similarity (MacInnis and 

Nakamoto 1989). In such a case, each brand may be 

represented as one point in a multidimensional space with 

the position corresponding to its value on higher level of 

attribute abstraction. with two dimensions, each product 
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category is represented as a region composed of points of 

brands, unless the value of each brand on comparison 

attributes are perceived to be the same. To simplify the 

model, it is assumed that brands in each product category 

are symmetrically distributed over the comparable 

attributes. This is not a strict assumption, because basic

level natural categories seem to consist of a dense central 

region of typical instances, surrounded by sparser regions 

of atypical instances (Rosch 1978; Rosch & Mervis 1975). We 

will consider product categories composed of nine brands. 

Then, each product forms a distribution and each 

distribution is characterized by means and variations on 

comparable attributes. since the overlap of the above 

mentioned regions is determined by the distance and 

variation, the distance between means of two product 

categories and variations among brands of each product 

category are hypothesized to be determinants of product 

category similarity judgements. 

The above discussion may be depicted pictorially as two 

distinct processes underlying product category similarity 

judgments (see Figure 3). Consumers have some knowledge 

about unique attributes which describe or characterize 

brands in each product category. Salient attributes may be 

used to form attitudes toward brands or make choices among 

available brands (Fishbein and Ajzen 1975). For example, 
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quality of screen, sound, and available functions would be 

unique attributes to evaluate brands in a TV product 

category. When asked to judge product category similarity 

between TV and stereo, the first process which consumers may 

go through is to find comparable attributes (hereafter 

comparison attributes) such as enjoyment or status level 

which tend to be at higher levels of abstraction. At this 

level, two product categories become comparable (Johnson 

1984). Every brand in each product category, then, can be 

represented as a point in a multidimensional space. If two 

dimensions are considered, the product category can be 

depicted as a region which is composed of points (brands). 

The second process is to judge product category 

similarity based on the distance between product category 

means and variations among brands on the comparison 

attribute. When distributions of product categories on the 

comparison attribute are formed, two product categories are 

represented as regions, not as points in the two-dimensional 

space. As described earlier, region is composed of points 

(brands) in each product category. Recent similarity models 

discussed in Chapter 2 suggest that distance and variation 

influence similarity judgments. The simple form of this 

process is represented as s(A,B) = aD + B,VA +B2VS ' where 

seA, B) is the similarity judgment between product category 

A and B, D is the distance between product category means on 
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common dimensions, and VA and VB are variations among brands 

of product category A and B on a common dimension. 

3.3 TWO PROPOSED STUDIES 

The above-described Two-Process Model needs to be 

tested in two important respects. First, the effects of 

distance and variance among brands on similarity judgments 

need to be tested. Studies of MOS models assume a negative 

relationship between measure of similarity and interpoint 

distance. New geometric models may account for the 

violations of metric assumptions by considering variation, 

in addition to distance. Although new geometric models 

show how variation or spacial density can account for a 

number of effects (i.e., violation of minimality or 

similarity asymmetry) that pose difficulties for the 

traditional approach, evidence on the effects of distance 

and variation has not yet been reported. study 1 tests the 

effects of distance and variation on similarity judgments by 

experimentally manipulating distance and variations among 

brands. Moreover, interactions between distance and 

variation are explicitly considered and tested. For this 

purpose, we provide information about a comparison attribute 

for both product categories to the subjects in Study 1. 

Thus, brands in each product category are described or 
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represented by the same attribute. 

Second, we need to test whether consumers really look 

for a comparable attribute under the product comparison 

tasks, and use it as a basis for their similarity judgments. 

For this purpose, we do not provide information about a 

comparison attribute as in study 1, but instead, we provide 

information about category-specific distinct attributes for 

each product category in study 2. Therefore, in study 2, it 

is the subjects' task to find some bases for their 

similarity judgments. The question is whether or not 

distance and variation continue to influence similarity 

judgments in the process of two distinct attributes. 

Consumers may have a high degree of knowledge about 

category-specific attributes, since they often make choice 

decisions over several brands in one product category. For 

that choice decisions, consumers might often think of the 

important attributes of the product category and compare 

brands on that attributes. Therefore, the category

specific attributes may be extremely salient in memory. On 

the other hand, consumers may not have explicit knowledge 

about the comparison attributes. As a result, the 

comparison attributes need not be easily accessible. The 

comparison attributes are represented in memory only when 

the focus is on a product category similarity judgement 

task. These comparison attributes are basically context-



dependent. These context dependent attributes need not be 

central to the meaning of products, but help to solve the 

problems for a given specific context. 
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Since in Study 2, each product category is not 

described by the identical attribute, it is the subjects' 

task to develop some bases by which they can make similarity 

judgments. Our model suggests that consumers develop 

comparison attributes in a product category comparison task 

and use those as bases for their similarity judgments. In 

Study 2, information about a comparison attribute will not 

be presented to the subjects: however, we believe that 

subjects will first develop some knowledge about a 

comparison attribute from the distinct attributes provided 

and use this knowledge to make subsequent similarity 

jUdgments. By comparing the results of the two studies on 

the effects of distance and variation, we believe that we 

can test whether consumers look for a comparable attribute 

and use it as a basis for their similarity judgments. 

Three different similarity judgments are measured in 

each study: similarity between brands in a product category, 

similarity between brands in two different product 

categories, and similarity between two product categories in 

general. Measures of similarity between brands in one 

product category will be used to see if the manipulations of 

distance and variation are successful, as well as to see if 
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the Tow-Process model correctly predicts subjects' 

similarity judgments. similarity judgments between the two 

product categories are analyzed to test the effects of 

distance and variation. Although this paper is primarily 

focused on similarity judgments between two product 

categories, it will be interesting to measure similarity 

judgments between brands in the different product categories 

and compare it with the other two measures of similarity 

judgments. 

3.3.1 Study 1: with Manipulations of Distance and variation 
on the Comparison Attribute 

A. Similarity Judgments between Brands in the Same Product 
category 

In this section, we are interested in similarity 

judgments between brands in one product category (i.e., 

similarity between B1 and B2, or A1 and A2). Assume that 

nine brands are distributed over a comparison attribute as 

in Table 1. Each subject is asked to make similarity 

judgments between B1 and B5 (hereafter s(B1, B5», between 

B5 and B9, and between B1 and B9. 

First, we wish to assess whether there are significant 

differences among these three measures. The simple form of 

our model was represented as seA, B) = aD + P1VA + P2VB, 

where D is the distance between means, and VA and VB are 
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variations among category members. since the variation of 

each brand can be assumed to be zero, the above model can be 

modified as seA, B) = aD. This modified model (hereafter 

Distance-Only model) predicts that distance between brands 

in ratings account for the perceived similarity between 

brands. If subjects successfully learned the provided 

information, then there shoul~ be no difference between 

s(B1, BS) and s(BS, B9). Moreover, s(B1, BS) or s(BS, B9) 

should be larger than s(B1, B9). These results should hold 

regardless of the study conditions. Note that in each 

condition, the difference between B1 and BS in ratings on 

the comparison attribute (hereafter d(B1, BS» is equal to 

deBS, B9), and that d(B1, B9) is two times as large as d(B1, 

BS) or deBS, B9) (see Table la, 1b, and 1c). Thus, we can 

confirm that distances between brands are correctly 

perceived by the sUbjects. 

Second, we are interested in whether these similarity 

judgments are influenced by distance and variation. Note 

that we manipulate distance between the product category 

pair by average scores in each product category and 

variation by the degree of spread. Therefore, d(A1, AS), 

d(AS, A9), or d(A1, A9) are constant across the three 

distance conditions, but are varied with variation. This 

applies to brands in both product categories. Consider this 

example in product category A (see Table la, 1b, and 1C). 
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deAl, A5) is 4 in small variation conditions (i.e., 48-44 in 

a short distance condition, 46-42 in a moderate distance 

condition and 44-40 in a large distance condition) and 8 in 

large variation conditions (i.e., 48-40 in a short distance 

condition, 46-38 in a moderate distance condition, and 44-36 

in a large distance condition) regardless of the distance 

conditions. If the above mentioned Distance-Only model is 

correct, each similarity judgment (i.e., seAl, A5), s(A5, 

A9), or seAl, A9» will be influenced by variation, but not 

by distance. More specifically, each similarity judgment 

will be the same in the three distance conditions and will 

be larger in small variation condition than in large 

variation condition. Figure 4 illustrates these 

expectations. If results conform to these expectations, we 

can conclude that subjects successfully perceived the 

differences in ratings between brands and the perceived 

distances between brands influenced their similarity 

judgments. 

B. Similarity Judgments between Product Categories 

In this section, we are interested in similarity 

judgments between product categories in general. Our model 

suggests that similarity judgments are influenced by both 

distance and variation along the given attributes (here, 
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comparison attributes). If variations of both product 

categories are assumed to be equal (VA = VB)' and 

interaction effects between distance and variation on the 

similarity judgements are incorporated, then our model is 

modified as follows: s(A,B) = aD + BV + rD*V, where D is the 

distance between product category means on a comparison 

attribute, and V is the variation among brands of product 

category A or B on a comparison attribute. 

From the above equation, it is clear that distance is 

one of the main factors which influences similarity 

judgement. This main effect of distance on similarity 

judgments directly developed from the traditional MDS models 

which assume monotonic decreasing relationship between 

measure of similarity and interpoint distance~ that is, the 

smaller the distance between the corresponding points in the 

metric space, the larger the similarity between the 

corresponding objects. 

Variation among brands is another important factor 

which influences similarity judgments. Ashby & Perrin 

(1988) varied distributional overlap across experimental 

conditions while holding the distance between perceptual 

means constant. They found that similarity judgements 

increased with overlap. In the general recognition theory, 

distributional overlap was determined by variances and 

covariance (or correlation) of parameters in addition to the 
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distance. If distance is fixed, it may be inferred that the 

larger the variances, the larger the potential overlap of 

both regions occupied by each product category. Thus, 

similarity judgments will be increased with more overlap. 

Also, the distance-density model directly proposes the 

effect of spatial density on stimulus similarity judgement. 

Both spatial density and variance can be conceptualized to 

measure how closely or widely stimuli are distributed on a 

certain dimension. Although Appelman and Mayzner (1982) 

demonstrated that spatial density can explain differential 

recognition accuracy of letters and asymmetric confusability 

between pairs of letters, the direct effect of spatial 

density on similarity judgement has not yet been reported. 

It is believed that spatial density will influence not only 

stimulus similarity judgments but also category similarity 

judgments. 

Furthermore, the effects of variation on similarity 

judgments may depend on the distance between product 

category means. Assume that there are three different 

distance conditions (i.e., short, moderate, long). In a 

moderate distance condition, a small variance on the 

comparison attribute may not produce any overlap between the 

two product categories. If variations become larger with 

distance remaining the same, then there will be an overlap. 

Figure 5b illustrates this phenomenon. Accordingly, 



subjects may get more confused and perceive two product 

categories as being more similar. This is the process 

describing the main effects of variation on similarity 

judgments. 
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In a short distance condition (extreme case will be 

zero distance), a considerable overlap exists even with 

small variation (see Figure 5a). The degree to which larger 

variations lead to confusion in a short distance condition 

will be smaller than in a moderate distance condition. 

Consequently, the effects of variation will not be as 

significant (less significant) in a short distance condition 

as (than) in a moderate distance condition. In the general 

recognition theory, the perceived similarity between a pair 

of stimuli, A and B, was naturally defined as the proportion 

of stimulus Als perceptual distribution falling in the 

response region assigned to stimulus B. The proportion in 

the short distance condition (from Figure 5a), is 50% (4/8) 

in a small variation condition. The response range of 

product category B is 8 (56-48) and the range which product 

category A falls in the product category Bls response range 

is 4 (52-48). Also, the proportion in a large variation 

condition is 75% (12/16). Similarly, we can calculate the 

proportions in the moderate distance condition. The 

proportion is 0 (0/8) in a small variation condition and 50% 

(8/16) in a large variation condition (see Figure 5b). The 



point is that the change in proportion from 0% to 50% will 

lead to more significant effects on perceived similarity 

than a corresponding change from 50% to 75%. 
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On the other hand, if distance is very long, there will 

be no significant overlap even with large variation. The 

proportion is 0% in a small variation condition. The 

proportion is 0% (0/16) in a large variation condition (see 

Figure 5c). The change in proportion from 0% to 50% will 

lead to more significant effects on perceived similarity 

judgments than no change. In other wordS, confusion 

differences resulting from larger variations will be lower 

in the long distance condition than in the moderate distance 

condition. This illustrates the interaction effects between 

distance and variation on similarity judgments. The above 

discussions lead to the following hypotheses. 

Hl : The shorter the distance between the means of two 
involved product categories, the more similar two product 
categories will be perceived when the variances among brands 
are controlled. 

H2: The larger the variances among brands, the more 
similar two product categories will be perceived when 
distance is controlled. 

H3 : The effects of variances among brands on similarity 
judgements will be the most sensitive when the distance 
between perceptual means is moderate. 



C. Similarity Judgments between Brands in the Different 
Product Categories 
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In this section, we will discuss perceived similarity 

between brands in the different product categories (i.e., 

similarity between AS and BS). Each subject is asked to 

make similarity judgments between A1 and B9, AS and BS, and 

A9 and B1. 

First, it will be interesting to determine whether 

s(A1, B9), (A9, B1), or seAS, BS) is equal to each other. 

Similar to the case of similarity judgments between brands 

in the same product category, variation of each brand can be 

assumed to be zero. Then, perceived similarity may be 

accounted for by the Distance-Only model. But there is 

another factor we need to consider in this case. Each brand 

is, here, labeled as belonging to different product 

categories. Subjects' perceived similarity may be 

influenced by the mere membership to the different product 

categories. For example, if Sony and Panasonic television 

products are compared, there is no particular reason why the 

product category name should influence the similarity 

judgments. But if Sony TV were to be compared to May tag in 

the dish-washing product category, the mere membership to 

the different product categories may influence the 

similarity judgments. 
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There may be two alternative strategies open to 

consumers in this case. First, consumers may disregard the 

information about specific brands and make judgments based 

on their summary knowledge about the two product categories. 

Typical summary knowledge that consumers can use easily is 

the product category means along the attributes. The second 

strategy is that consumers may make judgments based only on 

the information about specific brands. These two 

alternative strategies may be evident from the similarity 

judgments. If results show that there are no differences 

between the three similarity measures (s(A1, B9), seAS, BS), 

and s(A9, B1», then this indicates that subjects do not 

take the information about specific brands into account for 

the given similarity judgments. Maybe, summary knowledge 

about each product category guide their similarity 

judgments. These results offer support for occurrence of 

the first strategy. If results show that S(A1, B9) < SeAS, 

BS) < s(A9, B1), this indicates that the information about 

specific brands (distance along the comparison attribute in 

this case) influences the perceived similarity, thus 

supporting the presence of the second strategy. Note that 

d(A1, B9) > d(AS, BS) > d(A~, B1) along the comparison 

attribute. 

We can also analyze the effects of distance and 

variation on similarity judgments. These analyses may 
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provide additional evidence for the above mentioned 

strategies. If consumers use the second strategy, then 

seAl, B9), seA9, Bl) should be influenced by both distance 

and variation. Note that the difference in ratings between 

brands is varied with distance as well as with variation, 

because the brands are in two different product categories. 

For example, examine the distances between Al and B9 along 

the comparison attribute in each distance and variation 

condition. In the small variation conditions, deAl, B9) is 

12 (56-44) in the short distance, 16 (58-42) in the moderate 

distance and 20 (60-40) in the long distance condition. In 

the large variation conditions, deAl, B9) is 20, 24, and 28, 

in each respective distance condition. On the other hand, 

S(A5, B5) should be influenced by distance, but not by 

variation. since both brands (AS, B5) have average scores 

in ratings, the difference in ratings between these brands 

remains constant across the two variation conditions. 

Consumers' similarity judgements may be influenced by 

both distance and summary knowledge of each product 

category. In other words, their similarity judgments may 

reflect the distance between brands to some degree, and be 

biased toward the summary knowledge of each product 

category. We can see the influences of both factors, by 

comparing two brand pairs which have the same distances in 

ratings on the comparison attribute: two brands in the same 
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product category and two brands in the different product 

categories. For example, examine the ratings of A1, A3, A9, 

and B7 in the moderate distance and large variation 

condition (see Table 1b). The distance between A1 and A9 

(54-38) is equal to the distance between A3 and B7 (58-42). 

If the perceived similarity between A3 and B7 is biased 

toward a summary knowledge of the product categories (here, 

the average score of each product category), then the 

perceived distance between A3 and B7 should be smaller than 

the actual distance (58-32). This is due to the fact that 

the distance between average brands (54-46) is smaller than 

the actual distance between A3 and B7. If subjects make 

similarity judgments based on distances only, then s(A1, A9) 

should be equal to s(A3, B7) because d(A1 and A9) is equal 

to d(A3 and B7). However, if there is any effect of summary 

knowledge of the product categories, it should reduce the 

effect of the actual distances, in this case. Thus, s(A1, 

A9) will be smaller than s(A3, B7). 

The direction of the effects of summary knowledge can 

be opposite to the previous case. consider the ratings of 

A4, A7, B3 in the long distance and large variation 

condition (see Table 1c). The distance between A4 and A7 

(48-44) is equal to the distance between A7 and B3 (52-48). 

N9te that the distance between average brands (56-44) is 

larger than the actual distance between A7 and B3. If 
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summary knowledge of the product categories has any effect, 

then perceived distance between A7 and B3 will be larger 

than actual distance. As a result, s(A4, A7) should be 

larger than s(A7, B3). 

NOw, examine again the ratings of A1, A5, and B5 in the 

moderate distance and large variation condition. The 

distance between A1 and A5 (46-38) is equal to the distance 

between A5 and B5 (54-46). Note that A5 and B5 have average 

scores. Although summary knowledge about product categories 

may influence perceived similarity between these brands, 

there will be no difference between seAl, A5) and seA5, B5) 

in this special case. 

3.3.2 study 2: with Manipulation of Distance and variation 
on the Distinct Attributes 

Recent discussions on the nature of product knowledge 

in consumer memory draw upon the cognitive psychology 

literature (Anderson 1983, Wyer and Srull 1986) and 

knowledge of a brand is represented in memory as series of 

associations. These associations may be common among most 

or all brands or unique to a brand or a subset of brands. 

Since these associations are accumulated over time and are 

very tightly linked to a brand or product category, these 

attributes tend to be central to the meaning of the object. 



62 

If we consider two different product categories (i.e., 

television and stereo), some attributes will be tightly 

linked to each product category and associated attributes of 

each product category will be distinct. As a result, when 

the brand names or product category cues are provided, these 

distinct attributes come to mind very easily and are 

accessible in memory regardless of the context. On the 

other hand, comparison attributes are not always central to 

the meaning of the object. In many cases, consumers may not 

have explicit knowledge about the comparison attributes, but 

may seek out the comparison attributes only when product 

category comparison tasks are given. In study 1, we 

examined the effects of distribution among brands along the 

comparison attributes on product category similarity 

judgments. In study 2, we examine the effects of 

distribution among brands along distinct attributes on 

product category simila"rity judgments. 

In both studies, we expect the same results on 

similarity judgments between brands. The manipulations of 

distribution among brands on common attribute versus 

distinct attributes should not make any difference to 

subjects in terms of learning brand information. Hence, the 

discussions in this section are limited to the similarity 

judgments between the product categories. 
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Consumers may have a high level of knowledge about 

distribution among brands along distinct attributes, and the 

distribution may be summarized by means and variations. For 

example, for a stereo product, consumers may know that there 

is a wide variation among brands on sound quality. 

Moreover, they may have some judgments on which brand offers 

the best sound quality and which brand has average sound 

quality. To make similarity judgments based on a comparison 

attribute in a product category comparison task, consumers 

need to rejudge brands based on the comparison attribute. 

Even though consumers may not rejudge every brand in a 

product category, they may perceive the distribution among 

brands on the comparison attribute. We believe that the 

perceived distributions of each product category on the 

comparison attribute will influence perceived similarity. 

If so, the perceived similarity between the product 

categories will be influenced by the same factors (distance 

and variation) as in study 1. 

The above speculations may be tested by comparing the 

results of study 1 and study 2. Remember that we manipUlate 

distance and variation on comparison attributes in study 1 

and on distinct attributes in study 2, and we measure the 

identical similarity judgments in both studies. If distance 

and variation influence similarity judgments in both 

studies, we can conclude that consumers make similarity 
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judgments based on distance and variation along the 

comparison attribute, and that the perceived distribution 

along the comparison attribute is influenced by the 

distribution along the distinct attributes. If distance and 

variation influence similarity judgments in study 1, but not 

in study 2, this indicates that our model is incorrect and 

consumers do not use the comparison attribute as bases for 

their similarity jUdgments. Moreover, we may get mixed 

results. For example, distance may influence similarity 

judgments in both studies. variation may influence 

similarity judgments in study 1, but not in study 2. This 

case is still consistent with our model in the sense that 

consumers use the comparison attribute as bases for their 

judgments. They may just miss information about variation 

when they perceive the distribution on the comparison 

attribute. 

In summary, the effects of distance and variance among 

brands on the similarity judgments are tested in each study; 

while a comparison attribute is used to describe or 

represent the brands in study 1, two distinct attributes are 

used to describe or represent the brands in study 2. 

Whether consumers really look for a comparable attribute 

under the product comparison tasks are tested by comparing 

the results of the two studies. 



CHAPTER 4 

RESEARCH DESIGN AND PROCEDURES 

4.1 Overview of Design 

The design of each experiment includes one between

subjects factor and one within-subjects factor. Following 

description characterize the two factors. 
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1. Distance: Distance was manipulated by distance 

between product category means on a comparison attribute or 

distinct attributes. We focused on three distance 

conditions (short, moderate, and long) in this research. 

2. variation: variation among brands: in each product 

category were held constant. Variation of each product 

category was manipulated by the degree of the spread of 

brands along a comparison attribute or distinct attributes. 

There were two variation conditions (small and large). 

Distance was manipulated as a between-subjects and 

variation as a within-subjects factor. Figure 6 summarizes 

the design. For the between subjects-comparison, subjects 

were randomly assigned to one of the three cells (i.e., 

short distance, moderate distance, long distance). For the 

within-subjects comparison, subjects were requested to 

finish two parts in subsequential fashion. Each part had a 

different product category pair. Subjects were exposed to 
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one of the product category pairs with a small (or large) 

variation in Part 1; subsequently in Part 2, they were 

exposed to the other product category pair with a large (or 

small) variation on the attributes. The order of variation 

conditions was counterbalanced. For example, half of the 

subjects in each cell are exposed to product categories A 

and B (hereafter A&B) with small variations among brands and 

later to product categories C and D (hereafter C&D) with 

large variations among brands. The other half of the 

subjects in each cell are exposed to A&B with large 

variations and later to C&D with small variations. Note 

that the order of presentation of the product category pairs 

was fixed. Each subject was always exposed to A&B first. 

with these cell assignments, we need to consider an 

additional factor, that is, order of variation conditions. 

Main effects of order may indicate that there are 

differences in the average similarity scores due to order. 

Even if order is determined to have significant effects, 

this does not influence our design, since the main effects 

of order can be isolated. However, we need to be very 

careful about interactions between order and variance or 

order and distance. If there is an interaction between 

order and variation (or order and distance), this may 

indicate that order leads to different effects of variation 

(distance) on similarity judgments; this result would need 
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careful interpretation before employing repeated measured 

analyses for model testing. If there is any indication that 

the data from the second part are substantially influenced 

by the first part, then data from Part 2 should not be 

included in the analyses. In such a case, we have to rely 

solely on data from the first part. As such, the experiment 

becomes a 3 * 2 factorial design with no repeated measures. 

This is the reason why we do not counterbalance the order of 

the product category pairs. 

For the analysis, 3 * 2 ANOVA tests with repeated 

measures on a variation factor will be conducted for both 

studies. study 1 examines the effects of distance and 

variation with one common comparison attribute for both 

product categories. Information about a comparison attribute 

for the two product categories is provided to the subjects. 

study 2 examines identical effects with two different 

distinct attributes for each product category. Information 

about the distinct attributes for each product category is 

provided to the subjects. Finally, the results from the two 

studies are compared with each other. The key dependent 

variable is perceived similarity between the two product 

categories. 



4.2 EXPERIMENTAL DESIGN 

4.2.1 Experimental Design for study 1 

SUBJECTS: Seventy five University of Arizona students 

enrolled in introductory marketing classes participated in 

this study for partial fulfillment of course requirements. 
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STIMULI: Two product category pairs and corresponding 

comparison attributes for each product category pair were 

selected. To be eligible for selection, product categories 

had to be unfamiliar to the subjects. For this purpose, 

product categories which are easily available in oriental 

countries (specifically in Korea), but not in America were 

selected. The expectation was that subjects (University of 

Arizona students) would not have heard about these product 

categories. As a result, the subjects would not have any 

previously formed similarity judgments between the given 

product category pairs. Thus, any differences in similarity 

judgments by this subject group can be solely attributed to 

the effects of distance and variation. 

The first product category pair was Lameon and Beongae

Guk. Both products can be categorized as fast food 

products. Lameon is a kind of noodle soup. With Beongae

Guk, different kinds of soups can be made depending on the 



enclosed sauce box. These two products are very popular, 

especially with campers, since all they need to make these 

foods is hot water. The comparison attribute for this 

product category pair was "convenience." 
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The second product category pair was Yon-Tan and Gas

Bul. Both these products were used for making cooking fire 

in the 1960s and 1970s in Korea before the gas or electric 

ranges were introduced into the market. Yon-Tan is made of 

coal, and Gas-Bul is.an old-fashioned type of gas range. 

Both products have some dangerous aspects. When using Yon

Tan, the user can not avoid inhaling the gas that comes from 

the fires. Over-inhalation of this gas from Yon-Tan may 

lead to serious side effects. Gas-Bul, on the other hand, 

is not as easy to use as the modern gas range. Hence, 

incorrect usage of Gas-Bul may potentially lead to an 

explosion, thereby causing serious danger to the user. The 

comparison attribute for this product category pair was 

"safety." 

Nine hypothetical brands were presented to subjects in 

each product category. The number of brands was arbitrarily 

chosen. Since oriental brand names may be difficult for 

Americans to remember, hypothetical brand names (e.g., A1, 

A2) were used to make the task easier. 
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MANIPULATIONS OF DISTANCE AND VARIATION: The distribution 

among brands along the comparison attribute was 

experimentally manipulated. Distance was manipulated by 

changing the difference between means of the two product 

categories and variation was manipulated by the degree of 

the spread of brands in each product category. For example, 

examine the brands in the moderate distance condition (see 

Table lb). Each brand in product category A has one of five 

values (i.e., 38, 42, 46, 50, 54) in the large variation 

condition and one of the five values (42, 44, 46, 48, 50) in 

the small variation ·condition. The frequency of occurrence 

of each value is 1, 2, 3, 2, 1 in each variation condition. 

For example, one brand (Al) has a value of 42 in the small 

variation condition, two brands (A2 and A3) have values of 

44, and three brands (A4, AS and A6) have values of 46. 

Note that the average scores of product category A (46) are 

the same in both variation conditions, but variation among 

brands in product category A is varied. The distance 

between two adjacent values is 2 in the small variation 

condition, and 4 in the large variation condition. As such, 

variation is manipulated, while controlling distance. 

similarly, we can manipulate distance, while controlling 

variation. 
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PROCEDURE: The experiment consisted of two parts, each 

having the same structure. Each part consisted of three 

phases: an instruction phase, a learning phase, and a test 

phase. Subjects were exposed to Lameon and Beongae-Guk 

products in Part 1. During the instruction phase, the task 

was introduced to the subjects. Subjects were told that 

during the learning phase they would see information about 

several brands in certain product categories and that they 

were expected to know this information. In the test phase, 

they would be asked to identify the attribute values of some 

brands that they learned earlier. 

In the learning phase, the relevant product categories 

and corresponding attribute were introduced. Since it was 

expected that subjects would not know the products, each 

product category was described briefly. The following 

passage was used to describe the first product category pair 

in Part 1. 

Lameon and Beongae-Guk are two products that we 
are planning to introduce into the market. You may 
not be familiar with these products, since these 
products are easily available in Korea,· but not in 
America. Lameon and Beongae-Guk can be categorized as 
fast food products. Lameon is a·kind of noodle soup. 
with Beongae-Guk, yo~ can make different kinds of 
soups depending on the enclosed sauce box. These two 
products are very popular, especially with campers, 
since all you need to make Lameon or Beongae-Guk is 
hot water. For example, to make Lameon, you just need 
to pour the enclosed noodle and sauce into the hot 
water and wait for about five minutes. 
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Consumer research shows that "convenience" was 
the most important attribute used by consumers to 
compare Lameon and Beongae-Guk. On the next page, we 
present some information from a consumer product 
testing group which shows values. for "convenience" of 
several brands in each product category. 

Subsequently, information about the comparison 

attribute for the two product categories was provided in the 

introduction sheet. There were nine brands in each product 

category and hypothetical brand names were used. Each 

attribute value of every brand was represented numerically. 

The value of each number represented the value of that 

attribute. For any attribute, the possible range of value 

was from 0 (extremely bad) to 100 (extremely good). 

To facilitate subjects' learning about values of brands 

along the comparison attribute, values of brands were 

presented in ascending order. For example, the values of A2 

and A3 on the comparison attribute were equal and were 

higher than the value of A1. By the same token, the values 

of B4, B5 and B6 were equal and were higher than the values 

of B2 or B3. By presenting the information in this manner, 

we expected that subjects would learn attribute values of 

the brands (and as a result, the distribution among brands) 

accurately and quickly. 

Subjects were provided five minutes to learn as much of 

the information as possible; subsequently some sample 

questions were asked. In these sample questions, subjects 
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were asked to list values of some brands on the comparison 

attribute provided earlier. We also provided pairs of 

brands and asked subjects,to circle the brand which they 

thought had a better rating. After they answered these 

questions, subjects were asked to check the accuracy of 

their answers. They were allowed to refer back to the 

previous information to compare their answers with the 

represented values. After this task, subjects could review 

the original information for additional two minutes. 

In the test phase, subjects were asked to make three 

different similarity judgments. Similarity between the two 

product categories was first measured. This was followed by 

measures of similarity judgments between brands in the same 

product category and similarity judgments between brands in 

the different product categories. Similarity judgments were 

measured on a 9-point scale (not at all similar-very 

similar). Finally, subjects were asked to circle the brand 

which they thought had better ratings on the given attribute 

and also to indicate how confident they were about each 

particular judgment (on a scale of 1 = not confident at all 

to 5 = very confident). 

After subjects had completed Part 1, they took a three 

minutes break before proceeding to Part 2. In part 2, 

subjects were exposed to Yon-Tan and Gas-Bul products. Part 

2 has identical structure as Part 1. The following passage 
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was used to describe the second product category. Note that 

the only difference between Part 1 and Part 2 was product 

category. 

Yon-Tan and Gas-Bul are the two products in Part 
2. You may not be familiar with these products, 
because these products do not exist in America, but in 
Korea. Yon-Tan and Gas-Bul were used for cooking 
fires in the 1960s and 1970s before the electric or 
gas ranges were introduced into the market. Yon-Tan 
is made of coal and Gas-Bul is an old-fashioned type 
of gas range. Both products have some dangerous 
aspects. When using Yon-tan, the user can not avoid 
smelling the gas that comes from the fire. Over
inhalation of the gas from Yon-Tan may lead to serious 
side effects. Gas-Bul, on the other hand, is not as 
easy to use as the modern gas range. Hence, incorrect 
usage of Gas-Bul may possibly lead to explosion, 
thereby causing serious danger to the user. 

It was found that "safety" was the most important 
characteristic or attribute used by consumers to 
compare Yon-Tan and Gas-Bul. On the next page, we 
present some information from a Government Agency 
which shows values for "safety" of several brands in 
each product category. 

ANALYSIS: Preliminary analyses focused on assessing how 

well subjects had learned the information about the values 

of brands: moreover, the effects of order on similarity 

judgments were also analyzed. If interactions between order 

and variation or order and distance were found, careful 

interpretation on the nature of these interaction effects 

needed to be made. This would influence subsequent 

decisions on whether to use a repeated measures ANOVA or a 

two-factor ANOVA with no repeated measures for the analysis 

of the similarity judgments. The dependent variables for 
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this experime~t were the three different similarity 

judgments. The similarity judgments between brands would be 

analyzed to check the manipulations of distance and 

variation. The similarity judgments between the two product 

categories would be analyzed to test the hypotheses. 

4.2.2 Experimental Design for study 2 

SUBJECTS: Fifty Eight University of Arizona students 

enrolled in introductory marketing classes participated in 

this study for partial fulfillment of course requirements. 

STIMULI: The two product category pairs used in study 1 and 

study 2 are identical. The only difference in study 2 was 

that two different distinct attributes for each product 

category pair were selected. Since product categories which 

were easily available in Oriental countries (specifically in 

Korea), but not in America were selected, it was expected 

that subjects (University of Arizona students) would not 

have heard about these product categories and as a result, 

would not have any previously formed similarity judgments 

between the provided product category pairs. 

Similar to study 1, the first product category pair was 

Lameon and Beongae-Guk. Instead of the comparison attribute 

"convenience", "ease of preparation" was used as the 
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distinct attribute for the Lameon product and "cooking 

speed" was used as the distinct attribute for the Beongae

Guk product. The second product category pair was once 

again Yon-Tan and Gas-Bul. "Side effect" was used as the 

distinct attribute for the Yon-Tan product and "danger from 

incorrect usage" was used as the distinct attribute for the 

Gas-Bul product. 

MANIPULATIONS OF DISTANCE AND VARIATION: The distribution 

among brands along the comparison attribute was manipulated 

similar to Study 1. Distance was manipulated by the 

difference between means of the two product category pairs 

whereas variation was manipulated by the degree of spread of 

brands in each product category. See earlier discussions on 

the experimental manipulation of distance and variation in 

study 1. 

PROCEDURE: The experimental procedure of Study 2 was the 

same as that of Study 1 except for the brief product 

descriptions. The experiment consisted of two parts, each 

having the same structure. Subjects were exposed to Lameon 

and Beongae-Guk products in Part 1 and to Yon-Tan and Gas

Bul products in Part 2. Each part consisted of three 

phases: an instruction phase, a learning phase, and a test 

phase. 
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In the learning phase, the relevant product categories 

and corresponding attribute were introduced. Since it was 

expected that subjects would not know much about the product 

categories, each product category was described briefly. 

The following passage was used to describe the first product 

category pair in Part 1. 

Lameon and Beongae-Guk are two products that we 
are planning to introduce into the market. You may 
not be familiar with these products, since these 
products are easily available in Korea, but not in 
America. Lameon and Beongae-Guk can be categorized as 
fast food products. Lameon is a kind of noodle soup. 
with Beongae-Guk, you can make different kinds of 
soups depending on the enclosed sauce box. These two 
products are very popular, especially with campers, 
since all you need to make Lameon or Beongae-Guk is 
hot water. 

Consumer research shows that "ease of 
preparation" wa~ the most important attribute used by 
consumers to compare brands of the Lameon product. 
"cookinq speed" was the most important attribute used 
to compare brands of the Beongae-Guk product. On the 
next page, we present some information from a consumer 
product testing group which shows values for "ease of 
preparation" and "cooking speed" of several brands in 
each product category. 

*** RATINGS ****************************************** 
* * * Extremely bad Extremely qood * 
* 1 •• 10 •• 20 •• 30 •• 40 •• 50 •• 60 •• 70 •• 80 •• 90 •• 100 * 
* * ****************************************************** 

EXAMPLE ----------------------------------------~ 

PRODUCT CATEGORY 
LAMEON 

PRODUCT CATEGORY 
BEONGAE-GUK 

BRAND 
LA1 

BRAND 
BG1 

EASE OF PREPARATION 
84 

COOKING SPEED 
25 
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Similar to the example shown earlier, the numbers 
may be used to represent values of attributes for 
brands in these product categories. For example, 84 
would represent a high value of ease of preparation for 
the brand LAl and 25 would represent a low value of 
cooking speed of the brand BG1. 

The following passage provided descriptions for the 

second product category pair in Part 2. 

Yon-Tan and Gas-Bul are the two products in Part 
2. You may not be familiar with these product, 
because these products do not exist in America, but in 
Korea. Yon-Tan and Gas-Bul were used for cooking 
fires in the 1960s and 1970s before the electric or 
gas ranges were introduced into the market. Yon-Tan 
is made of coal and Gas-Bul is an old-fashioned type 
of gas range. 

Both products have some dangerous aspects. When 
using Yon-Tan, the user can not avoid smelling the gas 
that comes from the fire. Over-inhalation of the gas 
from Yon-Tan may lead to serious side effects. In 
fact, research shows that IIside effect" was the most 
important attribute used by consumers to compare 
brands of the Yon-Tan product. 

Gas-Bul, on the other hand, is not as easy to use 
as the modern gas range. Hence, incorrect usage of 
Gas-Bul may possibly lead to an explosion, thereby 
causing serious danger to the user. Research shows 
that IIdanger from incorrect usagell was the most 
important attribute used by consumers to compare 
brands of the Gas-Bul product. 

On the next page, we present some information 
from a Government Agency which shows values on each 
attribute for several brands in each product category. 
Similar to the example shown earlier, high numbers 
would show that the brand has a high value on the 
attribute (75 for a Yon-Tan brand means "less serious 
side effectsll and 75 for a Gas-Bul brand means "less 
danger from incorrect usage",. Likewise, low numbers 
indicate low values on the attribute (25 for a Yon-Tan 
brand means "more serious side effectsll and 25 for a 
Gas-Bul brand means "more danger from incorrect 
usagell ,. 
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4.3 PRETEST 

It was critical that subjects successfully learned the 

provided information during the learning phase. Since 

similarity between brands was measured in addition to 

similarity between product categories, subjects were 

instructed to learn the value of each brand on the presented 

attribute in addition to the distribution of each product 

category. In order to facilitate learning, the values of 

brands were presented in ascending order. In addition to 

the initial five minute learning period, the sample 

questions provided subjects second opportunity to learn the 

presented information. At that time, subjects could turn 

back to the information sheet and compare their answers with 

the original 'information. Since these learning pr.ocedures 

have not been employed in earlier studies, we did not know 

how well subjects would learn the presented information with 

these learning instructions. 

The purpose of the pretest was to test subjects' 

learning performance following the above mentioned learning 

instructions. Twenty two University of Arizona students 

enrolled in an introductory marketing class participated in 

this pretest. TV and stereo were the two product categories 

and entertainment value was the attribute used to describe 

brands in these product categories. Hypothetical brand 
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names were used to identify each brand. After a learning 

phase, subjects were asked to list entertainment values for 

eight brands (four brands from each product category). 

Subsequently, they were asked to circle the brand which in 

their opinion~ had better entertainment ratings for the five 

pairs of brands that were listed. Pairs of brands were 

selected always from two different product categories (e.g., 

AS-B3, or A8-B1), and not from one product category (e.g., 

B2-B6, or AS-A3). If pairs of brands are in the same 

product category, subjects can easily answer the questions 

without knowing the values of each brand on the comparison 

attribute, since the values of brands on the comparison 

attribute were presented in ascending order. Faced with 

pairs of brands which belong to different product 

categories, subjects need to know the actual values of pairs 

of brands listed on the attribute to generate correct 

answers. 

The proportion of correct response to the first 

question was calculated for each subject. 

proportion of correct responses was 81%. 

The average 

Although criteria 

had not been set to judge subjects' learning performance, 

81% correct responses seemed to provide general indication 

that subjects had indeed learned the presented information. 

Moreover, there were no differences between brands in terms 

of proportion of correct responses. 
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The proportion of correct responses to the second 

question was next calculated for each brand pair. The 

differences between brands in terms of entertainment values 

were 2, 4, 6, 8, 10 for the five pairs of brands. with 

these differences between pairs of brands, we intended to 

manipulate the difficulty of the questions. We believed 

that the larger the differences between brands, the greater 

the ease with which the subjects could make correct 

responses. The proportion of correct responses to the five 

pairs of brands were 82%, 81%, 89%, 88%, and 93%, 

respectively, which confirmed our expectations. 

In summary, the answers on the two questions generally 

indicated that subjects could successfully learn the 

information about the values of brands through the above 

mentioned learning procedure. 
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CHAPTER 5 

RESULTS 

Both study 1 and study 2 have the same experimental 

factors with the only difference being the type of stimuli 

presented to the sUbjects. While a single comparison 

attribute was used to describe the brands in study 1, two 

different attributes were used in study 2. In this chapter, 

we discuss the analyses of the data from study 1 and study 2 

and results of these analyses. Subsequently, the results of 

the two studies are compared to test the TWo-Process model. 

5.1 study 1 

5.1.1 Preliminary Analyses 

A. Assessment of Learning about Values of Brands along 
comparison Attributes 

In terms of analyzing the study results, it is critical 

that subjects learned the information about values of brands 

on the comparison attribute and use this knowledge for their 

similarity judgments. To assess how successfully subjects 

learned the provided information during the learning phase, 

learning tests were administered at the end of each part. 

For each of the pairs of brands listed, subjects were asked 



to cir.cle the brand which they considered to have better 

ratings on the provided attribute. Proportion of correct 

responses was calculated for each subject and averaged by 

distance and variance. The results are presented in Table 

2. 
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The overall proportion of correct responses was quite 

high (92 %), indicating that subjects successfully learned 

the information provided during the learning phase. In 

addition, the proportion of correct responses was higher 

when subjects were assigned to the longer distance or the 

larger variance condition. since the identical pairs of 

brands were tested across the three distance and two 

variance conditions, the differences in ratings on the 

comparison attribute between brands were manipulated to be 

varied with distance or variance. For example, examine the 

ratings of A5 and B7 in the small variance conditions in 

Table la, 1b, and 1c. The differences in ratings between A5 

and B7 were 6, 10, and 14 in the small, moderate, and long 

distance conditions, respectively. Therefore, it may have 

been easier to respond correctly for subjects in the long 

distance condition than in the moderate or short distance 

conditions. Results were generally consistent with these 

predictions. 

In addition, the proportion of correct responses was 

calculated by item. Note that the actual distances of the 
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five pairs of brands on the attribute were different from 

each other. For example, the five pairs of brands listed in 

the questionnaire were A8-B1, B7-A1, A5-B3, B9-A6, and B4-

A2. The distances of these brand-pairs in the short 

distance and small variance condition were 4, 12, 2, 8, and 

6 (see Table 1a). Intuitively, the second pair of brands 

(B7-A1) should have been the easiest question to the 

sUbjects. As expected, the larger the distance, the higher 

the proportion of correct responses. consistent with the 

pretest results described in Chapter 4, these results 

revealed that subjects successfully learned the values of 

brands in each product category. 

B. Effects of Order of Variance Conditions 

The effects of order of variance conditions needed to 

be assessed before the designed tests were conducted. Since 

order of variance was counterbalanced,. we have to examine 

whether the order influenced the subjects' similarity 

jUdgments. To assess the effects of order, a repeated 

measures ANOVA was conducted. The results of the repeated 

measures ANOVA are presented in Table 3. No significant 

effects on similarity judgments existed for order (F=1.13, 

p=O.29). In other words, order did not lead to significant 

differences in average similarity scores. Interactions 
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between order and distance were not found, either, although 

significant interactions between order and variance were 

found. The interactions were significant at the pSO.05 

level (F=9.88, p=.002). The presence of interaction effects 

between order and variance suggests that caution must be 

exercised when interpreting the results from Part 2. If 

these interactions indicate that subjects' similarity 

judgments in Part 2 were confounded because they made the 

identical similarity judgments in Part 1, then repeated 

measured analysis should not be used to test our model. In 

such cases, we should retain the data from Part 1 and use a 

3 * 2 ANOVA (with two between-subjects factors). 

A graphical presentation of these interaction effects 

is provided in Figure 7. The effects of variation on 

similarity judgments were more pronounced when the product 

categories presented in Part 1 had large variation among 

brands, compared with small variation among brands. These 

differential effects of order may be attributed to contrast 

effects of overlap on the comparison attributes. If 

subjects were exposed to information about the brands with 

large variance in Part 1, they could have easily detected 

overlap between the two product categories. Thus, 

recognition of the overlap in Part 1 may have influenced 

their similarity judgments in Part 2. Note that subjects 

can not observe the overlap in Part 2 due to small variation 
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among brands. These contrast effects may have led subjects 

to underestimate their similarity judgments in Part 2. 

Although three_way interactions (order * variation * 
distance) were insignificant at the pSO.05 level (F=2.74, 

p=.07), interesting trend was found. Graphical 

presentations of the trend are provided in Figures 8a, 8b, 

and 8c. These figures offer further support for the 

contrast exploration stemming from recognition of overlap. 

Interactions between order and variance occurred in the 

short and moderate distance, but not in the long distance 

conditions. Note that subjects can observe overlap with 

large variations among brands in the short and moderate 

distance conditions, but not in the long distance condition 

(see Figure Sa, 5b, and 5c). 

Due to these significant interactions between order and 

variation, a choice has to be made between a 3 * 2 ANOVA 

with repeated measures on a variation factor and a 3 * 2 

factorial design with data only from Part 1 (see Figure 6). 

Choice outcome depends on our interpretation of these 

interaction effects. Our exploration may be that the 

effects of variance on similarity judgments is inflated in a 

particular order conditions and not in the other. However, 

the effects of variance on similarity judgments were in the 

same direction regardless of order conditions. That is, the 

average similarity scores in the large variance conditions 
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(5.54 in the "large variance in Part 1" condition, and 5.30 

in the "small variance in Part 1" condition) were larger 

than those (4.13, and 5.18, respectively) in the small 

variance conditions regardless of order (see Figure 8b). 

Figure 8a shows that the effects of variation on similarity 

judgments were in the opposite direction by order; 

statistically, though, there were no differences between 

similarity judgments by variance when product categories 

with small variance were presented in Part 1. The extent to 

which order interacts with variance may, at worst, influence 

the significance levels of variance effects on similarity 

judgments. Therefore, repeated measured analyses will be 

used in the following sections. 

5.1.2 Analyses of similarity judgments 

A. similarity Judgments between Brands in One Product 
category 

The simple form of our model was seA, B) = aD + P,VA + 

P2VB, where D is the distance between means, and VA and VB 

are variations among category members. If our model is 

correct, differences in ratings between brands should 

account for perceived similarity between brands, since 

variation of each brand can be "assumed to be zero in this 

case. The modified model (Distance-Only model) was 
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represented as seA, B) = aD, where D is the distance between 

means. This Distance-Only model predicts that as 

differences in ratings between brands get larger, the two 

brands are perceived as being more similar. 

Each subject was asked to make similarity judgments for 

five combinations of brands (A1 & A5, A5 & A9, B3 & B7, A1 & 

A9 and B1 & B9) in one product category. Note that the 

following relationships should hold for ratings on the 

comparison attribute: d(A1, A9) = d(B1, B9) > d(A1, A5) = 
D(A5, A9) = d(B3, B7). Average similarity scores for the 

above mentioned brand pairs are presented in Table 4. As 

expected, there were no significant differences among s(A1, 

A5), s(A5, A9), and s(B3, B7). In addition, s(A1, A9) (or 

s(B1, B9» was significantly lower than s(A1, A5), s(A5, 

A9), or S(A3, A7). We can conclude from these results that 

distances between brands in ratings of the comparison 

attribute were correctly perceived by the subjects; 

moreover, the perceived distance in ratings on the 

comparison attribute influenced subjects' similarity 

judgments, as predicted by the Distance-Only model. 

Tests were conducted to see the effects of distance and 

variance on similarity judgments between the various 

combinations of brands. Results of the repeated ANOVA are 

summarized in Table 5. Note that the distances between 

brands in ratings on the comparison attribute remain the 
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same across three distance conditions, but are varied with 

variance. As predicted, S(A1, A5), S(A1,' A9), and S(B3, B7) 

were significantly influenced by variance. The effects of 

variance on S(A1, A9) and S(B1, B9) were not significant at 

pS.05 level, but a consistent trend was found (F=2.96, 

p=.089 for s(A1, A9), and F=2.80, p=.098 for s(B1, B9). On 

the other hand, we have some mixed results for the effects 

of distance. The effects o~ dis~ance on s(A1, A5), S(A5, 

A9) and s(A1, A9) were not significant at the pS.05 level. 

However, the effects of distance on s(B3, B7) and s(B1, B9) 

were significant at the pSp.05 level (F=3.79, p=.027 for 

s(B3, B7), and F=3.58, p=.033 for s(B1, B9». Clear 

explanations for the effects of distance on these three 

similarity judgments could not be found. Overall, we 

conclude that the differences between brands in ratings on 

the comparison attribute were correctly perceived by 

subjects and the Distance-Only model could successfully 

explain the subjects' similarity judgments. 

B. Similarity Judgments between Product Categories 

Planned ANOVA tests with repeated measures on the 

variance factor were conducted to test the three hypotheses. 

The ANOVA results are presented in Table 6. significant 

main effects did not exist for distance, rejecting H1, but 
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there was a trend for the main effects. The two product 

categories were perceived as being the most similar in the 

short distance condition (average similarity score was 5.5), 

but there were no differences in average similarity scores 

between moderate and long distance conditions (4.95, and 

5.01, respectively). Explanations for this phenomenon will 

be discussed later in relation to the interaction effects 

between distance and variation. These results were 

generally consistent with the traditional MDS models which 

assume monotonic decreasing relationship between measure of 

similarity and interpoint distance. 

As recent geometric models (distance-density model and 

general recognition theory) would suggest, variance 

significantly influenced similarity judgments (F=5.47, 

p=.022), supporting H2. When variance among brands of the 

product categories were larger, the two product categories 

were perceived as being more similar. This is consistent 

with the results of Ashby & Perrin's experiment (1988). 

They varied distributional overlap across experimental 

conditions while holding the distance between perceptual 

means constant. Distributional overlap was manipulated 

through variation differences. They reported that 

similarity judgments increased with the overlap. 

H3 proposed interaction effects between distance and 

variance. In other' words, the effects of variance on 
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similarity judgments should depend on the distance between 

product category means. Significant interactions (F=3.63, 

p=.003) were' found, supporting H3. A graphical 

representation of the interaction effects is depicted in 

Figure 9. In the short and long distance conditions, 

significant effects did not exist for variance. The effects 

of variance were significant only in the moderate distance 

condition. These results imply that distributional overlap 

in ratings on the comparison attribute account for the 

effects of variance on similarity judgments (as the general 

recognition th~ory would suggest). Note that there was a 

considerable difference in distributional overlap by 

variance in the moderate distance condition, but not in the 

short or long distance conditions. In other words, variance 

did not influence similarity judgments unless considerable 

change of overlap by variance could be detected by sUbjects. 

In Figure 9, the pattern of similarity judgments in the 

small variance condition needs to be explained. The average 

similarity score in the long distance condition was lower 

than in the short distance condition (consistent with our 

model), but larger than in the moderate distance condition 

(contradictory to our model). Perhaps due to this effect, 

the average similarity score (5.01) in the long distance 

condition was about equal to that (4.95) in the moderate 

distance 'condition (see the first paragraph on page 90). 
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These results can be attributed to a contrast effect due to 

order. Variation significantly influenced similarity 

judgments only in the moderate distance condition with 

considerable change of overlap. Also, these contrast 

effects were more pronounced in the moderate distance 

condition (compared to in the short ~r long distance 

conditions). If subjects see a considerable distributional 

overlap in the large variation condition in Part 1, their 

similarity judgments in the small variation condition in 

Part 2 may be underestimated due to the contrast effects of 

order. As a result, the similarity score was lower in the 

moderate distance condition than in the long distance 

condition (in the small variation condition). 

C. similarity Judgments between Brands in the Different 
Product Categories 

As in section A, variation of each brand can be assumed 

to be zero. In such a case, perceived similarity between 

brands in the different product categories may also be 

explained by the Distance-only model. Subjects were asked 

to judge the similarity between the pairs, A1 & B9, A5 & B5, 

and A9 & B1. Note that d(A1, B9) > d(A5, B5) > d(A9, B1) 

across the three distance and two variance conditions. the 

similarity judgment between A9 and B1, s(A9, B1) was 

significantly larger than S(A5, B5) which in turn was 
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significantly larger than seAl, B9), supporting the 

Distance-Only model. The similarity judgments, seAl, B9), 

seAS, BS) and s(A9, Bl) had values of 1.73, 4.15, and 4.86, 

respectively. 

The rep~ated measured ANOVA tests were executed to 

examine the effects of distance and variation on similarity 

judgments between brands in the different product 

categories. Note that deAl, B9) or d(A9, Bl) was varied 

with distance and variance. cQntrary to the predictions of 

the Distance-only model, there were no significant effects 

of distance and variation on ~(Al, B9) (see Table 7a): 

although significant main and interaction effects of 

distance and variance were found for s(A9, Bl) (see Table 7c) 

which were consistent with the predictions of the Distance

Only model. On the other hand, d(AS, BS) was varied with 

distance, but not with variance. In other words, d(AS, BS) 

was the same in the small variance and large variance 

conditions. significant effects of ' distance and variance 

were found for seAS, BS) (see Table 7b). The significant 

effects of distance indicated that subjects used the 

information about the values of specific brands. Moreover, 

the significant effects of variance may indicate that these 

subjects do not rely solely on the information about values 

of specific brands for the judgment task. If they had used 

only the information about values of specific brands, there 
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should have been no effect of variance. 

Another factor that was expected to influence 

similarity judgments was summary knowledge about the product 

categories. Assuming that seAS, BS) represents summary 

knowledge, about the product categories, we can test the 

above speculation. In addition, s(A3, B7'> was measured in 

the moderate distance and large variance condition. Note 

that deAl, A9) = d(A3, B7) and d(AS, BS) < d(A3, B7) in the 

moderate distance and large variation condition. If summary 

knowledge (here, seAS, BS» has an influence on the 

similarity judgements between A3 and B7, then s(A3, B7) 

should be larger than seAl, A9), since d(AS, BS) < d(A3, 

B7). In other words, perceived distance between A3 and B7 

should be shorter than actual distance due to the effects of 

summary knowledge. The results show that s(A3, B7) was 

significantly larger than seAl, A9), indicating the effects 

of summary knowledge (s(A3, B7) was S.92 and seAl, A9) was 

2.7S) • 

The effects of summary knowledge can also be in the 

opposite direction. In the long distance and large variance 

condition, d(A4, A7) = d(A7, B3) and d(AS,'BS) < d(A7, B3). 

If there is any effect of summary knowledge, then the 

perceived distance between A7 and B3 should be larger than 

the actual distance. As a result, s(A4, A7) should be 

larger than s(A7, B3). The results show that s(A4, A7) was 
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significantly larger than s(A7, B3) (s(A4, A7) was 5.32 and 

S(A7, B3) was 4.03). Now, examine again the ratings of Al, 

A5, and B5 in the moderate distance and large variation 

condition again. d(A1, A5) = d(A5, B5). since A5 and B5 

each have average s.cores, the~e should be no difference 

between S(A1, A5) and s(A5, B5) even though summary 

knowledge influences these judgments. consistent with this 

notion, there were no significant differences between s(A1, 

A5) and s(A5, B5) (S(A1, A5) was 5.03 and s(A5, B5) was 

4.56). These results demonstrate clearly that similarity 

judgments between brands in the different product categories 

were influenced by summary knowledge as well as by distance. 

5.1.3 Additional Analyses 

We decided to use a repeated measures ANOVA to test our 

model in spite of the significant interaction effects of 

order and variance. We speculated earlier that the extent 

to which order interacts with variance would, at worst, 

influence the significance levels of the variance effects. 

Additional analyses were done with the data from Part 1. In 

other words, we used a 3 * 2 ANOVA with no repeated measures 

to test the hypotheses. Here, any effects due to order were 

completely removed. The purpose of this analysis was to 

examine the above speculations by comparing the results from 
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the two different types of analyses, namely the 3 * 2 

repeated meas~res ANOVA and the 3 * 2 ANOVA with no repeated 

measures. 

Results of the additional analyses are presented in 

Table 8. The effects of distance on the similarity 

judgments were significant (F=3.77, p=.03). However, the 

effects of variance on the similarity judgments were 

insignificant (F=2.23, p=.17). In addition, there were no 

interactions between distance and variance. These results 

were not consistent with results from the repeated measures 

ANOVA. However, the patterns of effects on similarity 

scores by distance and variance offer further support for 

the contrast effects of order. A comparison of figures 

(Figure 9 and Figure 11) will illustrate this point. The 

average similarity scores by variance in the long distance 

conditions were 4.78 in the small variance condition and 

4.83 in the large variance condition when only data from 

Part 1 were used. These scores were about equal to the 

corresponding conditions (4.81 and 4.75, respectively) when 

data from both Part 1 and Part 2 were used. NOw, examine 

the average similarity scores in the moderate distance 

condition. In the large'variance condition, the average 

similarity score remains the same whether we use the data 

from both pa~ts (5.64) or use the data only from Part 1 

(5.61). In contrast, in the small variance condition, the 
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average similarity score of 4.81 with the data only from 

Part 1 was larger than the score of 4.07 with the data from 

both parts. If we use the data from both parts, about half 

of the data in the small variance condition comes from Part 

2. We speculated that the similarity judgments in the small 

variance conditions in Part 2 were underestimated especially 

in the moderate distance condition due to contrast effects. 

The patterns of average similarity scores described earlier 

confirm these speculations. Therefore, the use of a 

repeated measures analysis to test our model was further 

justified. 

The only concerns in this additional analysis were lack 

of significance of the variance and interaction effects. 

The la.ck of significance may be attributed to two factors. 

The first factor is the lack of contrast effects, as we 

described earlier. The second factor is sample size. Note 

that we lose half of the observations if we use only the 

data from Part 1. Since we have about 10 observations in 

each cell with only data from Part 1 (compared to about 20 

observations in each cell if we pool data from both parts), 

this smaller sample size may have caused the lack of 

significance of the variance effects. 
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5.2 study 2 

5.2.1 Preliminary Analyses 

A. Assessment of Learning about Values of Brands along the 
Distinct Attributes 

Overall, the results of the learning tests in study 2 

were generally consistent with the results in study 1. 

The proportion of correct responses by distance and variance 

is presented in Table 9. The larger the variance or the 

longer the distance, the higher the proportion of correct 

responses. However, the overall proportion of correct 

responses in ,study 2 (77%) was substantially lower than that 

in study 1 (91%). In study 2, brands in each product 

category were described by two different attributes. 

Subjects who recognized this may have needed to find a 

comparable attribute/dimension to answer the questions. 

Note that in study 1, any two brands (e.g., A3, B7) were 

directly comparable on the provided comparison attribute. 

This may be the reason for the difference in the overall 

proportion of correct responses between study 1 and Study 2. 

However, 77% is still much higher than the chance 

performance level (50%), indicating that subjects did learn 

the values of brands in each product category. 
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B. Effects of Order of Variance Conditions 

The effects of order of variance conditions were again 

assessed before the hypotheses were tested. The results are 

summarized in Table 10. The results showed that order of 

variance did not influence the similarity judgments, which 

is the ideal result with respect to the experimental design. 

There were no significant main effects of order and no 

significant interactions between order and distance or order 

and variance. These results offer further support for our 

earlier speculations of the presence of a contrast effect 

due to recognition of overlap (in study 1). Since brands in 

each product category were represented by two different 

attributes in Study 2, it would be more difficult to 

recognize the change of overlap due to variance in Study 1 

than in study 2. Thus, the degree of contrast effects would 

be far lower. The 3 * 2 ANOVA tests with repeated measures 

on a variation factor are conducted in the following 

sections. 



S.2.2 Analyses of Similarity Judgments 

A. similarity Judgments between Brands in One Product 
'Category 

As in Study 1, there were no significant differences 
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among s(A1, AS), seAS, A9) and s(B3, B7). Additionally, 

s(A1, A9) and s(B1, B9) were significantly larger than s(A1, 

AS), seAS, A9), or s(B3, B7) (see Table 11). The effects of 

variance and distance on the above similarity judgments were 

consistent with the predictions of the Distance-Only model. 

These similarity judgments were significantly influenced by 

variance, but not by distance (see Table 12). These results 

indicate that subje~ts correctly perceived the differences 

between brands on the attributes and that the modified model 

(Distance-Only model) could account for subjects' similarity 

judgments between brands in one product category. 

B. Similarity Judgments between Product Categories 

As in Study 1, same ANOVA tests with repeated measures 

were used to, test the three hypotheses. Significant main 

effects were shown for distance and variance (see Table 13). 

The effects of distance on product category similarity 

judgments in study 2 were more consistent with the 

predictions of our model than in Study 1. The shorter the 
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distance between product category means, the more similar 

the two product categories were perceived (average 

similarity scores in the short, moderate, and long distance 

conditions were S.6, S.3, 4.1, respectively). On the other 

hand, no significant interaction effects between distance 

and variance (F=.22, p=.80) were found. In the two distinct 

attributes conditions, the degree to which distance 

differentially affected distributional overlap changes could 

not be easily detected, since the two products were not 

described by one comparison attribute (as in study 1). 

C. Similarity Judgments between Brands in the Different 
Product Categories 

The judgments, SeAS, BS) and s(A9, B1) were 

significantly larger than s(A1, B9), but there was no 

statistical difference between seAS, BS) and s(A9, B1). The 

average similarity scores for A1 & B9, AS & BS and A9 & B1 

were 2.02, 4.04 and 3.8S, respectively. The effects of 

distance and variance on these similarity judgments did not 

show any consistent patterns. Significant effects of 

distance and variance did not exist for s(A1, B9) and S(BS, 

AS) (see Table 14a and 14b). Distance was a significant 

factor explaining s(A9, B1), but not variance (see Table 

14C). These results are completely contradictory to the 

predictions of the Distance-oniy model. We attribute these 
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results to the fact that in study 2, subjects may have 

recognized that the two products were described by two 

different attributes. As a result, the information about 

specific brands may not have been useful to them when making 

similarity judgments between brands in the different product 

categories, thus leaving more room fo~ the effects of 

summary knowledge. 

5.3 comparison of the Two studies 

5.3.1 Similarity Judgments between Brands in One 
Product category 

Intuitively, we may argue that whether we present 

information about a comparison attribute for both products 

categories or two distinct attributes for each product 

category should not influence subjects' similarity 

judgments. The rationale is that brands in one product 

category may be directly comparable on the provided 

attribute (regardless of the presence of a comparison 

attribute or distinct attributes). The comparison of the 

two studies generally confirmed these expectations (see 

Table 15a). In both studies, the effects of distance and 

variance on five different similarity judgments showed the 

same pattern and most of the results were consistent with 

the Distance-Only model in both studies. 
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5.3.2 Similarity Judgments between Product categories 

We may compare the results from Study 1 and Study 2 on 

the effects of distance and variation on product category 

similarity judgments to test the proposition that subjects 

look for a comparison attribute and use it for their 

similarity judgments when brands are described by two 

distinct attributes. If both products are described by one 

comparison attribute, it is quite straightforward for 

subjects to make similarity judgments. As hypothesized, 

distance and variance should influence their similarity 

judgments. The main question was whether distance and 

variance should still influence the" product category 

similarity judgments even when brands of the two product 

categories were described by two distinct attributes, and 

not by one comparison attribute. It may not have been very 

difficult for subjects in Study 2 to find a comparison 

attribute from the provided distinct attributes. For 

example, "ease of preparation" was the attribute used to 

describe the brands of Lameon products and "cooking speed" 

for Beongae-Guk. If they looked for a comparison attribute 

from these given attributes, their probable choice would be 

"convenience" (which was used as the comparison attribute in 

Study 1). 



104 

significant effects of variance on similarity judgments 

in both Study 1 and Study 2 (See Table lSb) demonstrate that 

subjects do look for a comparison attribute to compare the 

two product categories. Subsequently, they use this (if 

they have found one) as a basis for their similarity 

judgments. On the other hand, interaction effects between 

distance and variance were significant in Study 1, but not 

in study 2. These results may not be contradictory to the 

argument that subjects look for a comparison attribute when 

faced with two distinct attributes. The Two-Process model 

proposed that subjects try to find a comparison attribute 

when faced with two distinct attributes, and use it as a 

basis for their judgments. The significant main effects of 

variance in both Study 1 and study 2 support the proposition 

of the Two-Process model. However, under the time 

constraint (five minutes provided to subjects for learning), 

they may not have been able to accurately translate the 

values of brands on the distinct attributes into values on 

the comparison attribute (even if they found one). In other 

words, they may have missed some information, and thus have 

not been able to accurately detect the differential change 

in distributional overlap. This may be the reason for the 

non-significant interaction effects in Study 2. 



5.3.3 Similarity Judgments between Brands in the 
Different Product Categories 
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We have already argued that summary knowledge of the 

product categories, as well as information about values of 

specific brands, may inf~uence the subjects' similarity 

judgments, since the two brands belong to the different 

product categories in this special case. For example, when 

consumers judge the similarity between Sony and May tag, 

their judgments will be influenced by general perceived 

similarity between TV and washer as well as attribute 

knowledge of each specific brand. This may be the reason 

why most of the results were contradictory to the 

predictions of the Distance-Only model (see Table 15c). 

Note that our model incorporates only attribute knowledge. 

Moreover, more seriously contradictory results were found in 

Study 2. Since the two brands were described by the same 

comparison attribute in Study 1, subjects may have used the 

attribute knowledge more effic~ently in Study 1 than in 

Study. 2. 



6.1 GENERAL DISCUSSIONS 

CHAPTER 6 

CONCLUSIONS 
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The results of our study show evidence for the effects 

of distance and variance on product category similarity 

judgments. As hypothesized, similarity judgments between 

product categories were significantly influenced by variance 

in both study 1 and study 2. These results are consistent 

with the general recognition theory. In addition, 

interaction effects of distance and variance on similarity 

judgments were found in the one comparison attribute 

condition. The effects of variance on the similarity 

judgments were significant only when there was a 

considerable change in distributional overlap. These 

interaction effects provide an important extension to the 

new geometric similarity models. Interactions between 

distance and variance have not been incorporated in these 

geometric models (the distance-density model and the general 

recognition theory). 

These results also indicate that the distributional 

overlap of two product categories on a comparison attribute 

may be a good indicator of similarity judgments. Our 

perspective on similarity is consistent with MacInnis and 
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Nakamoto's conceptualizatiqn of similarity (1991) in this 

respect. MacInnis and Nakamoto defined similarity as a 

global judgment based on the overlap of associations between 

the original and extension product category. We agree that 

similarity reflects the extent to which two products share 

common attributes and numerous bases for similarity 

judgments exist (MacInnis and Nakamoto 1989, Bousch et al. 

1987). Consumers may not always judge attributes one by 

one. The global judgment may be guided by the comparison 

attribute as a summary base. Since the comparison attribute 

usually tends to be at a higher level of abstraction, 

comparison attribute knowledge may summarize information 

about several attributes. Therefore, the comparison 

attribute (if consumers can find) will be easy to use and 

consumers can minimize their effort for similarity 

judgments. The overlap on a comparison attribute was 

determined by distance and variation in this study; this 

overlap was shown to influence similarity judgments between 

two product categories. In conclusion, this study suggests 

that distance and variation are predictors of similarity 

judgments, thus extending MacInnis and Nakamoto's conceptual 

framework in this regard. 

In addition, comparison of the results between study 1 

and study 2 lead us to conclude that consumers look for a 

comparison attribute and use it as a basis for their 
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similarity judgments between product categories. 

Significant effects of variance, even when two distinct 

attributes were presented (no information about the 

comparison attribute), strongly indicate that subjects look 

for a comparison attribute. Lack of interactions between 

distance and variation when two distinct attributes were 

presented may have been due to the difficulties in detecting 

considerable change in overlap. These results are 

consistent with Johnson's findings (1984) that as 

alternatives become noncomparable, consumers retain a 

within-attribute strategy by abstracting product 

representations to a level where comparisons are possible. 

Note that while Johnson employed process-oriented measures 

(protocols), this study employed output-oriented measures 

for the analyses •. Thus, these results, in conjunction with 

Johnson's study, provide converging evidence that consumers 

look for a comparison attribute for a product category 

comparison or similarity judgment task. 

Patterns of similarity judgments between brands in a 

single product category offer further support for the Two

Process model. The Two-Process model may be viewed as the 

Distance-only model in this special case. The similarity 

judgments were adequately explained by the Distance-only 

model) in both studies. Patterns of similarity judgments in 

the two studies were also consistent. consistency between 
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patterns in these studies were expected, since brands should 

be directly comparable regardless of whether one comparison 

attribute or two distinct attributes were used. 

Analyses of similarity judgments between brands in the 

different product categories (e.g., ASBS, A1B9, and A9Bl) 

provided extremely interesting results. It was demonstrated 

that subjects' similarity judgments between brands in the 

different product categories were influenced by summary 

knowledge of product categories such as seAS, BS) (see page 

94 and 9S), as well as attribute knowledge about specific 

brands. This may be one reason for failure of the Distance

Only model to explain most of the similarity judgments. 

Moreover, subjects' similarity judgments were more 

contradictory to the Distance-Only model in study 2 than in 

study 1. This fact may indicate that in cases where 

similarity judgments are made between brands in two 

different product categories, the relative use of summary 

knowledge about the two product categories and information 

about values of specific brands may depend on the salience 

of comparison attributes knowledge. That is, the extent to 

which the summary knowledge of product categories influences 

the similarity judgments may depend on the salience of 

comparison attributes knowledge. By salience, we refer to 

how easily information is accessible in memory. since the 

c,omparison attribute was explicitly provided in study 1 (on 
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the other hand, the comparison attribute can only be 

inferred from the given distinct attributes in study 2), it 

would be more salient in subjects' memory in study 1 than in 

study 2. 

These findings m~y provide very· important implications 

for brand extension studies. Encountered with brand 

extensions, consumers need to compare two brands (actually 

one brand) i~ the different product categories. The effects 

of product category similarity on evaluations of the 

extended brand in the brand extension studies are consistent 

with the effects of summary knowledge on the similarity 

judgments in this study. Thus, we may speculate that the 

greater the transferability of the salient attributes of the 

original brand to the extended brand, the lower the effects 

of product category similarity on the evaluations of the 

extended brand. 

In summary, the Two-Process Model was supported. using 

analyses on similarity jud~ents between product categories, 

we found strong evidence that variation as well as 

interpoint distance influences consumers' similarity 

judgments; also th~ results show that consumers look for a 

comparison attribute for their similarity judgments. 

Supplemental measures, such as similarity judgments between 

brands in a same product category, offer further support for 

the Two-Process Model. The Two-Process model could not 
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account for similarity judgments between brands in different 

product categories: however, this could be attributed to the 

presence of another factor (summary knowledge about two 

product categories). 

6.2 MANAGERIAL IMPLICATIONS 

The immediate practical implications of this study are 

limited, because this study examined product category 

similarity itself, rather than its effects on marketing 

variables. However, the discussions and findings of this 

report may provide a useful framework for the marketing 

managers i~ approaching problems of brand extension. The 

effects of distance and variance in this study should have 

implications for marketing manag~rs. The effect of distance 

may be regarded as providing at least some support for the 

common assumptions that a brand will be more easily extended 

to closely-r~lated product categories than to distant 

product categories. 

The effect of variation among brands may imply that it 

will be more beneficial for the managers to extend the 

original brand to the product catego'ry which has large 

variation among brands than to the product category which 

has small variation among brands, if other conditions are 

equal. This implication is intuitively appealing, because a 
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brand will be more easily extended to the product category 

which is composed of large number of dissimilar brands than 

to the product category which is composed of small number of 

similar brands (maybe typical brands). 

The effect of summary knowledge on similarity judgments 

between brands in the different product category may imply 

disadvantages to the dominant brands in brand extension, 

because the perceived distance between the dominant brand 

and extended product category may be larger than the actual 

distance due to the effect of summary knowledge such as 

similarity between two product categories (the dominant 

brands usually have the best ratings on the important 

attribute). In addition, the dominant brands may be 

difficult to extend to unrelated categories because of the 

exemplary nature of such brands in their original product 

categories. 

6.3 LIMITATIONS OF THE STUDY 

Interpretation and discussion of the findings must be 

tempered by the following limitations. First, we selected 

product categories which are completely unfamiliar to the 

subjects to remove possible effects of prior product 

similarity judgments. For this purpose, we selected 

products which are available in Korea, but not in America. 
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since subjects may not have had any visual images of the 

products, they may have had to depend on the information 

presented during the learning phase for their similarity 

judgments. Demand characteristics may operate in this case. 

Specifically, the effects of distance may have been 

exaggerated due to a demand characteristics. Moreover, it 

may have been an awkward task for the subjects to make 

similarity judgments between extremely unfamiliar products. 

Although the use of unfamiliar product categories as 

stimuli leads to the limitations described earlier, it has 

some strengths. Since subjects were not familiar with the 

product categories, there would be no previously judged 

similarity between the products. Therefore, subjects' 

similarity judgments between the products would be guided by 

the information provided in the stUdy. If we use familiar 

product categories, we can bypass limitations discussed 

earlier; however, previously judged similarity may influence 

the similarity judgments in this study, thus confounding the 

effects of the experimental factors. Moreover, to minimize 

the weaknesses from the use of unfamiliar products, we 

ensured that each subject had the relevant information 

before making similarity jUdgments. In addition, we tested 

whether subjects successfully learned the information 

provided during the learning phase. 
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Second, we tested only two product category pairs; 1) 

Lameon and Beongae-Guk, and 2) Yon-Tan and Gas-Bul. These 

two products in each product category pair are quite 

comparable to each other. Lameon and Beongae-Guk can be 

categorized as fast food and Yon-Tan and Gas-Bul are used 

for making cooking fire. These product category pairs may 

be classified as moderately noncomparable in Johnson's 

(1984) classification scheme. Alternatives from different 

but similar product categories were classified as moderately 

noncomparable, and alternatives from different and 

dissimilar product categories as more noncomparable. In 

Johnson's study (1984), a shift in consumers' choice 

strategies was observed depending on the comparability of 

the product category pair. Therefore, the generalization of 

the findings in this study may be limited to only the 

moderately noncomparable product category pairs. Testing 

our model with more noncomparable product categories will be 

a necessary progression. 

Third, caution must be exercised when concluding that 

consumers look for a comparison attribute (by abstracting 

product representations to a level where comparisons are 

possible). We acknowledge that we do not have direct 

evidence for that kind of abstraction process. We concluded 

that subjects look for a comparison attribute and use it for 

their similarity judgments on the bases that variance 
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influenced the similarity judgments in both one comparison 

attribute and two distinct attribute conditions, however our 

study employed output as opposed to process-oriented 

measures. In this respect, .the above mentioned conclusions 

need to be verified by studying the process by which 

similarity judgments are made, especially under the two 

distinct attribute condition. To do this, a methodology for 

tracing the process of similarity judgments needs to be 

developed. 

Fourth, although the stimuli and the task were designed 

with the composition of the sample in mind, student subjects 

may differ from the average consumer in their use of memory 

and ability to imagine the distributional overlap. In this 

study, subjects have to deal with numbers and distributions 

especially during the learning phase. In this respect, 

students may have far better abilities than the average 

consumers. The effects of perceptual distribution of brands 

on similarity judgments could be magnified with better 

abilities of the sample students. Due to the possibility of 

individual differences, the findings need to be explored 

with other subject populations. 

Finally, in the real world, consumers may not have 

information on values of various brands on a comparison 

attribute. Moreover, interaction effects were found in 

study 1, but not in study 2. In this respect, 
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generalization of the interaction effects need to be limited 

to a special scenario where consumers have explicit 

knowledge about a comparison attribute for the two product 

categories. 

6.4 CONTRIBUTIONS OF THE PAPER 

Recently, more attention has been devoted to product 

category similarity in the marketing literature. Brand 

extension studies have shown that product category 

similarity or perceptual fit influences the success of an 

extended brand. However, conceptual ambiguity still exists 

in the field. In MacInnis and Nakamoto's study (1991), 

similarity and fit were distinguished from each other in a 

way that one predicts the other, but they correctly 

recognized that further research is warranted on the 

processes by which similarity judgments are made. Although 

this paper does not provide conceptual clarifications, it 

takes the necessary step by studying the product category 

similarity itself rather than its effects on other 

variables. 

As a result, this paper identified two important 

factors which influence similarity judgments. This paper 

provides evidence that variation among brands, in addition 

to distance, influenced the similarity judgments between two 
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product categories. In psychology, variation or spatial 

density has already been shown to influence the similarity 

judgments of letters or artificial simple objects; this 

paper is the first to study the effects of variation among 

brands on product category similarity judgments in a 

marketing context. Also, this paper extended the models in 

psychology by showing the interaction effects between 

distance and variation. 

While posited here in the context of similarity 

judgments, effects of variation among brands are important 

in explaining a wide variety of consumer decisions. 

Variation among brands may influence a variety of consumers' 

cognitive activities in their decision making process, but 

thus far, it has been ignored in marketing research. For 

example, variation among brands may influence the amount of 

information search. It may influence the perception or 

classification of new brands and it may also influence the 

learning speed of new brands. continued empirical testing 

of the effects of variation among brands on a variety of 

decisions that consumer face will improve our knowledge of 

consumer behavior. If this study stimulates research on 

variation among brands in this respect, that will be the 

major contribution of this paper. 



6.5 FUTURE RESEARCH DIRECTIONS 

We have already touched on a number of directions in 

which our model may guide research. Our model can be 

extended and strengthened by relaxing some of the 

simplifying assumptions. First, our model needs to be 

extended further by relaxing the assumptions on 

distributional form for simplicity. We assumed symmetric 

distributions of brands, but many products may have non

symmetric (left-skewed or right-skewed) distributions of 
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brands along a certain attribute. Distributional overlap 

was found to be an important factor affecting similarity 

judgments. The distributional overlap will be greatly 

influenced by the shape of the distribution. With right

skewed distributions, the effects of variance may become 

more significant. Also, skewness of the distribution may 

give some biases on perceived similarity between brands in 

the different product categories. 

Second, we considered only one attribute for each 

product category and one comparison attribute for each pair 

of products. However, products are often characterized by 

several attributes and hence, consumers may look for several 

comparison attributes. In such cases, it would be harder 

for the consumers to imagine the distributional overlap. It 

would be interesting to see whether variation among brands 
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continues to influence consumers' perceived judgments when 

there are more than two dimensions. Moreover, effects of 

the dependency between the attributes needs to be studied. 

The basic idea is that the degree of perceptual dependence 

will be related to the angle between the dimensions. Hence, 

the dependency of the attributes may influence the overlap 

in perceptual distributions and thereby, the similarity 

judgments. 

Third, we need to test the asymmetric axiom of 

similarity judgments, based on our model. The asymmetric 

axiom of similarity judgments indicates that the degree to 

which A is similar to B is not necessarily the same as the 

degree to which B is similar to A. The directional property 

of similarity judgments provides important implications, 

particularly for brand extension studies. In case where a 

company wants to extend its business from product category A 

to product category B, the important issue is how similar 

consumers will perceive B to A. The distance-density model 

explains asymmetry axioms based on differential focus on the 

referent object; whereas the general recognition theory 

proposes that one of the situations that leads to a 

violation of symmetry occurs when there are differences in 

the amount of perceptual variability along any given 

dimension. We propose that the difference in variations 

between product categories may account for the asymmetry of 
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similarity judgments in a directional comparison task. 

By testing this asymmetric axiom, we can also relax 

another assumption in our model. For simplification, we 

assumed that VA is equal to VB. To test the asymmetric 

axiom, we need to relax this assumption and instead fix the 

distance. Then, our model will be modified as follows; s(A, 

B) = f31VA + f32VB + f33VA*VB, where VA and VB are variations among 

category members. Also, s(A, B) is interpreted as the 

degree to which A is similar to B. Then, A is a subject of 

the comparison and B is a referent. If the variation of the 

subject product category gets more weight as the other 

models suggest, and as a result, influences similarity 

judgments more than that of the referent product category, 

there should be an interaction effect. This is another way 

of testing the asymmetric axiom with a variance 

manipulation. The typical way to test the asymmetric axiom 

is to get two similarity measures (A to Band B to A) and 

examine whether there is a significant difference between 

the two measures. 

Finally, our model needs to be tested with non

comparable products. The product categories chosen in this 

study were quite comparable with each other (moderately 

noncomparable in Johnson's classification scheme). If 

comparability is defined as the degree to which alternatives 

are described or represented by the same attributes, we may 
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think of the comparison attribute as lying along a continuum 

from concrete to abstract. Since the comparison attributes 

were quite concrete in this study, it may be easy for 

subjects to imagine the perceptual distribution of brands on 

the comparison attribute from the provided information about 

distinct attributes. If the product category pair becomes 

noncomparable, the comparison attribute will be more 

abstract. In such a case, it will be interesting to see the 

effects of distance and variance on similarity jUdgments. 

One speculation is that the more noncomparable the two 

products, the less significant the effects of variance on 

similarity judgments, since it will be more difficult for 

consumers to imagine the perceptual distribution. 
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FIGURE 1 

SCHEMATIC OF THE EVENTS OCCURRING WITHIN A SINGLE TRIAL 
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FIGURE 2 

DISTRIBUTION OF PERCEPTUAL EFFECTS 

a) Distribution of Perceptual Effects with Two stimuli 

ft:x,Y) 
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b) contours of Equal probability 
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FIGURE 3 

TWO PROCESS MODEL FOR PRODUCT CATEGORY SIMILARITY JUDGEMENTS 

perception of Distinct Attributes 
for Each Product category 

1st Process 

Perception of comparison Attributes 
for Both Product categories 

(Perception of distribution of 
each product category on comparison Attributes) 
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FIGURE 4 

PREDICTED EFFECTS OF DISTANCE AND VARIATION ON 
SIMILARITY JUDGMENTS BETWEEN BRANDS IN ONE PRODUCT CATEGORY 

seAl, A5), s(A5, A9), seAl, A9), s(B3, B7), or s(Bl, B9) 

0------------0--------------0 Small Variation 

*------------*--------------* Large Variation 

Distance 
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FiGURE 5 

PERCEPTUAL DiSTRIBUTION OF BRANDS 
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a b 
a a ab b b 

a a ab ab ab b b 

44 46 48 50 52 54 56 

2. LARGE VARIATION 

a 
a 

ab 

a 
ab 
ab 

b 
ab 
ab 

b 
ab b 

40 42 44 46 48 50 52 54 56 58 60 
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b) in the Moderate Distance 

1. SMALL VARIATION 

a b 
a a a b b b 

a a a a ab b b b b 

42 44 46 48 50 52 54 56 58 

2. LARGE VARIATION 

a 
a 
a 

a 
a 
ab 

ab 
ab 

b 
b 

ab 
b 
b b 

38 40 42 44 46 48 50 52 54 56 58 60 62 
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c) in the Long Distance 

1. SMALL VARIATION 

a b 
a a a b b b 

a a a a a b b b b b 

40 42 44 46 48 50 52 54 56 58 60 

2. LARGE VARIATION 

a 
a 
a 

a 
a 
a 

a 
a ab 

b 
b 

b 
b 
b 

b 
b b 
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32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 
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FIGURE 6 

SUMMARY OF DESIGN 

*************************************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
** 

Small 
Distance -

Moderate 
Distance -

Long 
Distance -

**************** 
* 
* 
******** 

* 
Part I * Part II 

* 
A&B * C&D 

small variation * large variation 
* - - - - - - - - - -* - - - - - - - - - -

A&B * C&D 
large variation * small variation 

* 
* 
* 

A&B * C&D 
small variation * large variation 

* - - - - - - - - - - * - - - - - - - - - -
A&B * C&D 

large variation * small variation 
* 
*----------------------~ 

* A&B * C&D 
small variation * large variation 

* - - - - - - - - - -* - - - - - - - - - -
A&B * C&D 

large variation * small variation 
* 
*----------------------~ 

******************* 
* 
* 
* 

**** .. 

.. 

use 
are 
and 

a 3*2 fac 
interacti 
variation 

torial design if there 
ons between order (0) 

(V) 

use a 3*2 AN OVA with repeated 
measures on a variation factor if 
there are no interactions between 
o and V 
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FIGURE 7 

ANALYSIS ON INTERACTION EFFECTS BETWEEN VARIANCE AND ORDER 

IN STUDY 1 

similarity between Two Product Categories 

5.6 

S.4 

5.2 

S.O 

4.8 

4.6 

4.4 

4.2 

1 Large Variance 
(S.S4) in Part 1 

_ -K (S.30) 
2 

(S .18) x--
1 

Small variance 
in Part 1 

2 
(4.13) 0 

~----------------I-------------------- ------- Variance I 
Small 

x- - - - - -x 

0-----------,0 

Large 

Small Variance in Part 1 and 
Large Variance in Part 2 

Large Variance in Part 1 and 
Small Variance in Part 2 

- 1 and 2 indicate order of variance conditions. 



FIGURE 8 

ANALYSIS ON THREE WAY INTERACTIONS 
(ORDER*VARIATION*DISTANCE) 

IN STUDY 1 

a) in the Short Distance 
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Similarity between Two Product categories 

6.2 

5.6 

5.0 

4.4 

3.8 

3.2 

2.6 

2.0 

1 
(5.78) 

(5.18) 
2 

Large Variance 
in Part 1 

2 Small Variance 
- -x in Part 1 

(4.76) 

~--------------_I--------------------- _____ _ Variance I 
Small 

x- - - - - -x 

0-----------0 

Large 

Small Variance in Part 1 and 
Large Variance in Part 2 

Large Variance in Part 1 and 
Small Variance in Part 2 

- 1 and 2 indicate order of variance condition. 
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b) in the Moderate Distance 

Similarity between Two Product categories 

6.2 

5.6 

5.0 

4.4 

3.8 

3.2 

2.6 

2.0 

1 
(5.13) x-

(2.75) 0 

2 

2 Small Variance 
(5. 9~) ___ x in Part 1 

Large Variance 
1 in Part 1 

(5.61) 

~----------------I--------------------- ____ _ Variance I 
Small 

x- - - - - -x 

0,------------0 

Large 

Small Variance in Part 1 and 
Large Variance in Part 2 

Large Variance in Part 1 and 
Small Variance in Part 2 

- 1 and 2 indicate order of variance condition. 
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c) in the Lonq Distance 

Similarity between Two Product categories 

6.2 

5.6 

5.0 

4.4 

3.8 

3.2 

2.6 

2.0 

1 2 
Large Variance 
in Part 1 
(5.08) (4.81) x- - - - - - - - - - x 

(4.85) 0 0 (4.75) 
2 1 Small Variance 

in Part 2 

~------------_I---------------------- _____ _ Variance I 
Small 

x- - - - - -x 

0-----------0 

Large 

Small Variance in Part 1 and 
Large Variance in Part 2 

Large Variance in Part 1 and 
Small Variance in Part 2 

- 1 and 2 indicate order of variance condition. 



FIGURE 9 

ANALYSIS ON INTERACTION EFFECTS BETWEEN DISTANCE AND 
VARIANCE 

IN STUDY 1 

Similarity between Two Product categories 

5.6 Short Distance (5.52) (5.64) 
x- - - - - - -

5.2 (5.50) 

4.8 *-- --* 
(4.92) (4.87) 
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4.4 Long Distance 

4.0 0 

(4.07) 
3.6 Moderate Distance 

~---------------I------------------------I-- Variance 
Small Large 

x- - - - - -x Short Distance 

0-----------0 Moderate Distance 

*-- -- -- --* Long Distance 
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FIGURE 10 

ANALYSIS ON INTERACTION EFFECTS BETWEEN DISTANCE AND 
VARIANCE 

(No Interaction) 

IN STUDY 2 

Similarity between Two Product Categories 

5.6 

5.2 

4.8 

4.4 

4.0 

3.6 

(5.82) 
-X Short Distance 

x-- - 0 

(5.4~ 
Moderate Distance 

(5.55) 

o 
(4.85) 

(3.75) 

------
.... -* 

..... -- Long Distance 
(4.41) 

~---------------I------------------------I-- Variance 
Small Large 

x- - - - - -x Short Distance 

0,----------0 Moderate Distance 

*-- -- -- --* Long Distance 



FIGURE 11 

ANALYSIS ON INTERACTION EFFECTS BETWEEN DISTANCE AND 
VARIANCE WITH NO REPEATED MEASURES 

(WITH DATA FROM PART 1) 

IN STUDY 1 

Similarity between Two Product categories 

6.4 

6.0 
x- -

5.6 (5.78) 

5.2 (5.13) 0-

4.8 *--
(4.81) 

4.4 

4.0 

_ -x Long 
(6.50) 

--* Long 
(4.75) 
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~---------------I-----------------------I--- Variance 
Small Large 

x- - - - - -x Short Distance 

0-----------0 Moderate Distance 

*-- --* Long Distance 
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TABLE 1 

Values of Brands on the Comparison Attribute 

BRAND NAME 

ATTRIBUTE 

Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

BRAND NAME 

Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

a) in the Short Distance condition 

1. Small variation 

2. 

COMPARISON 
ATTRIBUTE 

44 
46 
46 
48 
48 
48 
52 
52 
54 

Large variation 

COMPARISON 
ATTRIBUTE 

40 
44 
44 
48 
48 
48 
52 
52 
56 

BRAND NAME 

Bl 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 

BRAND NAME 

Bl 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 

COMPARISON 

48 
50 
50 
52 
52 
52 
54 
54 
56 

COMPARISON 
ATTRIBUTE 

44 
48 
48 
52 
52 
52 
56 
56 
60 
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b) in the Moderate Distance Condition 

1- Small variation 

BRAND NAME COMPARISON BRAND NAME COMPARISON 
ATTRIBUTE ATTRIBUTE 

A1 42 B1 50 
A2 44 B2 52 
A3 44 B3 52 
A4 46 B4 54 
A5 46 B5 54 
A6 46 B6 54 
A7 48 B7 56 
A8 48 B8 56 
A9 50 B9 58 

2. Large variation 

BRAND NAME COMPARISON BRAND NAME COMPARISON 
ATTRIBUTE ATTRIBUTE 

A1 38 B1 46 
A2 42 B2 50 
A3 42 B3 50 
A4 46 B4 54 
A5 46 B5 54 
A6 46 B6 54 
A7 50 B7 58 
A8 50 B8 58 
A9 54 B9 62 
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c) in the Long Distance Condition 

1. Small Variation 

BRAND NAME COMPARISON BRAND NAME COMPARISON 
ATTRIBUTE ATTRIBUTE 

Al 40 Bl 52 
A2 42 B2 54 
A3 42 B3 54 
A4 44 B4 56 
A5 44 B5 56 
A6 44 B6 56 
A7 46 B7 58 
A8 46 B8 58 
A9 48 B9 60 

2. Large Variation 

BRAND NAME COMPARISON BRAND NAME COMPARISON 
ATTRIBUTE ATTRIBUTE 

Al 36 Bl 48 
A2 40 B2 52 
A3 40 B3 52 
A4 44 B4 56 
AS 44 B5 56 
A6 44 B6 56 
A7 48 B7 60 
A8 48 B8 60 
A9 52 B9 64 
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TABLE 2 

PROPORTION OF CORRECT RESPONSES TO LEARNING TESTS 
BY DISTANCE AND VARIANCE 

IN STUDY 1 

Dependent Variable: % of Correct Answers 

Distance/Variance Small Large Total 

Short 91% 94% 92% 

Moderate 89% 90% 90% 

Long 94% 96% 95% 

Total 91% 93% 92% 
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TABLE 3 

ANALYSIS OF EFFECTS OF ORDER ON PRODUCT CATEGORY SIMILARITY 
JUDGMENTS 

IN STUDY 1 

Dependent variable Sab 

Source of Variation F p 

Between Subjects: 

Distance 2.60 .08 
Order 1.13 .29 
Distance*Order 2.42 .10 

within sUbjects: 

Variance 8.00 .006 
Variance*distance 7.83 .009 
Variance*Order 9.88 .002 
Variance*distance*Order 2.94 .071 
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TABLE 4 

AVERAGE SIMILARITY SCORES BETWEEN BRANDS IN ONE PRODUCT 
CATEGORY 

IN STUDY 1 

Pairs of Brands Average Similarity Score 

Al and A5 5.17 

A5 and A9 5.38 

Al and A9 3.08 

B3 and B7 5.06 

Bl and B9 3.04 
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TABLE S 

ANALYSIS OF EFFECTS OF DISTANCE AND VARIANCE ON SIMILARITY 
JUDGMENTS BETWEEN BRANDS IN ONE PRODUCT CATEGORY 

IN STUDY 1 

a) Dependent Variable: SalaS 
(Similarity between A1 and AS) 

Source of variation F p 

Between Subjects: 

Distance 1.46 .239 

Within subjects: 

Variance 4.41 .039 
Variance*distance 1.60 .207 



b) Dependent Variable: Sala9 
(Similarity between Al and A9) 

Source of Variation F p 

Between Subjects: 

Distance 2.05 .136 

Within subjects: 

Variance 2.96 .089 
Variance*distance 3.14 .048 
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c) Dependent Variable: SaSa9 
(Similarity between A5 and A9) 

Source of Variation F p 

Between Subjects: 

Distance 2.54 .086 

Within sUbjects: 

Variance 10.86 .001 
Variance*distance 0.87 .421 
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d) Dependent Variable: Sb3b7 
(similarity between B3 and B7) 

Source of variation F p 

Between Subjects: 

Distance 3.79 .027 

Within subjects: 

Variance 8.59 .004 
Variance*distance 2.60 .081 
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e) Dependent Variable: Sblb9 
(Similarity between B1 and B9) 

Source of Variation F p 

Between Subjects: 

Distance 3.58 .033 

within sUbjects: 

Variance 2.80 .098 
Variance*distance 1.12 .331 
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TABLE 6 

ANALYSIS OF EFFECTS OF DISTANCE AND VARIANCE ON 
SIMILARITY JUDGMENTS BETWEEN PRODUCT CATEGORIES 

IN STUDY 1 

Dependent Variable: Sab 

Source of variation F p 

Between Subjects: 

Distance 1.16 .22 

within sUbjects: 

Variance 5.47 .022 
Variance*distance 3.63 .003 
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TABLE 7 

ANALYSIS OF EFFECTS OF DISTANCE AND VARIANCE ON SIMILARITY 
JUDGMENTS BETWEEN BRANDS IN THE DIFFERENT PRODUCT CATEGORIES 

IN STUDY 1 

a) Dependent Variable: Salb9 
(Similarity between Al and B9) 

Source of Variation F p 

Between Subjects: 

Distance 1.12 .305 

within subjects: 

Variance 0.09 .942 
Variance*distance 0.19 .906 



b) Dependent Variable: Sa5b5 
(Similarity between A5 and B5) 

Source of variation F p 

Between Subjects: 

Distance 4.12 .020 

within subjects: 

Variance 5.49 .021 
Variance*distance 0.45 .637 
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c) Dependent Variable: Sa9bl 
(Similarity between A9 and B1) 

Source of variation F p 

Between Subjects: 

Distance 8.85 .001 

within subjects: 

Variance 2.76 .100 
Variance*distance 5.20 .007 
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TABLE 8 

ADDITIONAL ANALYSES OF EFFECTS OF DISTANCE AND VARIANCE ON 
SIMILARITY JUDGMENTS BETWEEN PRODUCT CATEGORIES 

WITH NO REPEATED MEASURES 

Source of variation 

Main Effects: 

Distance 
Variance 

IN STUDY 1 

Interaction Effects: 

variance*distance 

F 

3.77 
2.23 

0.82 

p 

.028 

.172 

.527 



TABLE 9 

PROPORTION OF CORRECT RESPONSES TO LEARNING TESTS 
BY DISTANCE AND VARIANCE 

IN STUDY 2 

Dependent Variable: % of Correct Answers 

Distance/Variance Small Large Total 

Short 67% 81% 74% 

Moderate 81% 83% 82% 

Long 72% 80% 76% 

Total 73% 82% 77% 
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TABLE 10 

ANALYSIS OF EFFECTS OF ORDER ON PRODUCT CATEGORY SIMILARITY 
JUDGMENTS 

IN STUDY 2 

Dependent Variable : Sab 

Source of variation F p 

Between Subjects: 

Distance 3.35 .047 
Order 0.05 .821 
Distance*Order 0.49 .618 

within subjects: 

Variance 4.37 .042 
Variance*distance 0.20 .818 
Variance*Order 1.83 .181 
Variance*distance*Order 0.34 .709 
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TABLE 11 

AVERAGE SIMILARITY SCORES BETWEEN BRANDS IN ONE PRODUCT 
CATEGORY 

IN STUDY 2 

Pairs of Brands Average similarity Score 

A1 and A5 4.88 

A5 and A9 5.22 

A1 and A9 3.06 

B3 and B7 4.84 

B1 and B9 2.94 
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TABLE 12 

ANALYSIS OF EFFECTS OF DISTANCE AND VARIANCE ON SIMILARITY 
JUDGMENTS BETWEEN BRANDS IN ONE PRODUCT CATEGORY 

IN STUDY 2 

a) Dependent Variable: SalaS 
(Similarity between A1 and A5) 

Source of variation F p 

Between Subjects: 

Distance 2.12 .130 

Within subjects: 

Variance 1.16 .285 
Variance*distance 5.24 .008 



b) Dependent variable: Bala9 
(Similarity between A1 and A9) 

Source of variation F p 

Between Subjects: 

Distance 0.85 .432 

within subjects: 

Variance 6.37 .014 
Variance*distance 1.21 .306 
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c) Dependent Variable: SaSa9 
(Similarity between A5 and A9) 

Source of Variation F p 

Between Subjects: 

Distance 1.22 .303 

within sUbjects: 

Variance 5.05 .028 
Variance*distance 0.34 .707 
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d) Dependent Variable: Sb3b7 
(Similarity between B3 and B7) 

Source of Variation F p 

Between Subjects: 

Distance 1.16 .321 

within subjects: 

Variance 7.96 .006 
Variance*distance 0.73 .483 
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e) Dependent Variable: Sblb9 
(Similarity between B1 and B9) 

Source of variation F p 

Between Subjects: 

Distance 0.22 .805 

within subjects: 

Variance 3.00 .088 
Variance*distance 4.87 .011 
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TABLE 13 

ANALYSIS OF EFFECTS OF DISTANCE AND VARIANCE ON 
SIMILARITY JUDGMENTS BETWEEN PRODUCT CATEGORIES 

IN STUDY 2 

Dependent Variable: Sab 

Source of variation F p 

Between Subjects: 

Distance 6.06 .004 

Within subjects: 

Variance 5.08 .028 
Variance*distance 0.22 .800 
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TABLE 14 

ANALYSIS OF EFFECTS OF DISTANCE AND VARIANCE ON SIMILARITY 
JUDGMENTS BETWEEN BRANDS IN THE DIFFERENT PRODUCT CATEGORIES 

IN STUDY 2 

a) Dependent Variable: Sa1b9 
(Similarity between A1 and B9) 

Source of Variation F p 

Between Subjects: 

Distance 0.62 .758 

within sUbjects: 

Variance 0.48 .499 
Variance*distance 0.44 .524 



b) Dependent Variable: SaSbS 
(Similarity between A5 and B5) 

Source of Variation F p 

Between Subjects: 

Distance 1.64 .203 

within sUbjects: 

Variance 0.48 .490 
Variance*distance 0.60 .548 
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c) Dependent variable: Sa9b1 
(Similarity between A9 and B1) 

Source of variation F p 

Between Subjects: 

Distance 3.01 .057 

within subjects: 

Variance 2.17 .146 
Variance*distance 0.55 .574 
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TABLE 15 

COMPARISON OF THE TWO STUDIES 

a) Similarity Judgments between Brands in One Product 
category 

Distance variance Interaction (D*V) 

IN STUDY 1 (one Comparison Attribute) 

On A1A5 
On A1A9 
On A5A9 
on B3B7 
on B1B9 

insignificant 
insignificant 
insignificant 
significant*** 

insignificant 

significant insignificant 
insignificant*** significant*** 
significant insignificant 
significant insignificant 

insignificant*** insignificant 

IN STUDY 2 (Two Distinct Attributes) 

On A1A5 insignificant insignificant*** significant*** 
On A1A9 insignificant significant insignificant 
On A5A9 insignificant significant insignificant 
on B3B7 insignificant significant insignificant 
on B1B9 insignificant insignificant*** significant*** 

- *** indicates contradictory results to our model at 
pS.05 level. 

- Bold indicates that the effect was contradictory to 
our model at pS.05 level, but it was consistent with 
our model at pS.l level. 

- Underlined indicates that the effect was consistent 
with our model at pS.05 level, but it was 
contradictory to our model at pS.l level. 
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b) Similarity Judgments between Product categories 

Distance variance Interaction (D*V) 

IN STUDY 1 (One comparison Attribute) 

on AB insignificant*** significant significant 

IN STUDY 2 (Two Distinct Attributes) 

on AB significant significant insignificant*** 

- *** indicates contradictory results to our model at 
p~.05 level. 

- Bold indicates that the effect was contradictory to 
our model at p~.05 level, but it was consistent with 
our model at p~.l level. 

- Underlined indicates that the effect was consistent 
with our model at p~.05 level, but it was 
contradictory to our model at p~.l level. 
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c) similarity Judgments between Brands in the Different 
Product categories 

Distance variance Interaction (D*V) 

IN STUDY 1 (one Comparison Attribute) 

on A1B9 
on A5B5 
on A9B1 

ins igni f icant*** ins igni f icant*** ins igni f icant*** 
significant significant~* insignificant 
significant insignificant*- significant 

,IN STUDY 2 (Two Distinct Attributes) 

on A1B9 
on A5B5 
on A9B1 

insignificant*** insignificant*** insignificant*** 
insignificant*** insignificant insignificant 
insignificant-*insignificant*** significant*** 

- *** indicates contradictory results to our model at 
pS.05 level. 

- Bold indicates that the effect was contradictory to 
our model at pS.05 level, but it was consistent with 
our model at pS.1 level. 

- Underlined indicates that the effect was consistent 
with our model at pS.05 level, but it was 
contradictory to our model at pS.l level. 



168 

APPENDIX A: QUESTIONNAIRE FOR STUDY 1 
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SDSV1S 

Thank you for participating in this study. The purpose of this 
study is to examine how consumers perceive several brands and product 
categories. Please read the instructions very carefully and make sure 
that you understand what you are supposed t.o do. It is very important 
that you follow the instructions. 

There are no right or wrong answers. We are interested only in your 
perceptions or judgments. Also, it is very important to us to have your 
complete answers, so please try to answer all of the questions below. 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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INSTRUCTIONS 

This experiment has two parts, Part 1 and Part 2, both having the 
same structure. Within each part, there are two phases: 1) a learning 
phase and a test phase. 

During the learning phase, you will see information about several 
brands for two products. An attribute will be used to describe the 
brands for two products. The value of brands on the attribute is 
presented as numbers. For any attribute, the possible range of values 
is from 1 (extremely bad) to 100 (extremely good). In the following 
example, information from a consumer testing group (like Consumer 
Reports) is used to show some possible values for brands. 

**** RATINGS ********************************************************* 
~'( 

* 
* 
* 
* 

Extremely bad Extremely good 

1. .. 10 ... 20 ... 30 ... 40 ... 50 ... 60 ... 70 ... 80 ... 90 ... 100 

* 
* 
* 
* 
* ************************************************************************ 

EXAMPLE 

PRODUCT CATEGORY 

TV 

STEREO 

BRAND 

TV1 
TV2 

STI 
ST2 

ENTERTAINMENT VALUE 

84 
50 

25 
49 

For example, the attribute "entertainment value" might be used to 
describe brands of TV and stereo products. In the above example, a 
certain TV brand, TVl, has a value of 84 on entertainment value. This 
indicates that this brand has very good entertainment value. On the 
other hand, a certain stereo brand, ST1, has a value of 25 on the same 
attribute. This indicates that the rating of this brand on 
entertainment value is not very good. Also, TV2 and ST2 have values of 
about 50. This indicates that the entertainment value of these two 
brands is neither good nor bad. 

During the learning phase, your task is to try to learn as much as 
possible about the information you are given. In the test phase, you 
will be asked to identify the values of some brands that you learned 
earlier. 

If you have any questions at this time, please raise your hand. 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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Now, you are about to move to Part 1. Part 1 has two products, 
each product category composed of nine brands. 

PART 1: LAMEON AND BEONGAE-GUK 

Lameon and Beongae-Guk are two products that we are planning to 
introduce into the market. You may not be familiar with these products, 
since these products are easily available in Korea, but not in America. 
Lameon and Beongae-Guk can be categorized as fast food products. Lameon 
is a kind of noodle soup. With Beongae-Guk, you can make different 
kinds of soups depending on the enclosed sauce box. These two products 
are very popular, especially with campers, since all you need to make 
Lameon or Beongae-Guk is hot water. For example, to make Lameon, you 
just need to pour the enclosed noodle and sauce into the hot water and 
wait for about five minutes. 

Consumer research shows that "convenience" was the most important 
attribute used by consumers to compare Lameon and Beongae-Guk. On the 
next page, we present some information from a consumer product testing 
group which shows values for "convenience" of several brands in each 
product category. 

IF YOU HAVE READ THE INSTRUCTIONS ON THIS PAGE, YOU MAY MOVE ON TO 
THE NEXT PAGE. 
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This is the learning phase for part I of the experiment. You are 
given five minutes to learn as much as possible about the information 
provided below. Since Oriental brand names may be difficult for 
Americans to remember, hypothetical brand names (for example, LAI, LA2) 
are used to make the task easier. 

Remember that in the second phase, you will be asked to identify 
the values of some brands on the convenience attribute. 

**** RATINGS ********************************************************* 
* * * Extremely bad extremely good * 
* 1. .. 10 ... 20 ... 30 ... 40 ... 50 ... 60 ... 70 ... 80 ... 90 ... 100 * 
* * ************************************************************************ 

PRODUCT CATEGORY BRAND CONVENIENCE VALUE 

LA1 44 
LA2 46 
LA3 46 
LA4 48 

Lame on LAS 48 
LA6 48 
LA7 50 
LA8 50 
LA9 52 

PRODUCT CATEGORY BRAND CONVENIENCE VALUE 

BGl 48 
BG2 50 
BG3 50 
BG4 52 

Beongae- BG5 52 
Guk BG6 52 

BG7 54 
BG8 54 
BG9 56 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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Now we will give you some sample questions. We want to see if you 
have learned the information provided. Please answer the questions 
below. 

Ql. Please list values on the convenience attribute for the following 
brands. 

Example) 

Brands 

LAl 
BGl 

LA3 
LAg 
BG6 
BG2 
LAS 
LA7 
BGB 
BG4 

Q2. For each of the pairs of brands 
which you think has better convenience 

Example) LAl BG3 

LAg BG3 

BGI LAB 

LA2 BGB 

BG7 LA6 

BGS LA4 

LA7 BG4 

Convenience Value 

( 44 ) 
( 48 ) 

( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 

listed below, circle the brand 
ratings. 



PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 

Now we would like to give you another opportunity to learn the 
attribute information. At this time, please turn back to Page 4 and 
compare your answers on Page 5 with the original information. 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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Please answer the following questions to the best of your 
knowledge. There are no right or wrong answers. We are interested only 
in your opinions or judgments. 

PLEASE DO NOT TURN BACK TO ANY OF THE PREVIOUS PAGES TO ANSWER 
THESE OUESTIONS! 

1. Overall, hm., similar do you think LAMEON and BEONGAE-GUK are to each 
other? 

2. 
to 

LAI 

LAI 

BGS 

LAI 

BG3 

BG9 

LA9 

BGI 

LA3 

BG3 

not at all similar very similar 
1 2 3 4 S 6 7 8 9 

For each of the following pairs of brands, rate how similar they are 
each other. Please rate each pair. 

not at all similar very similar 
and LAS: 1 2 3 4 S 6 7 8 9 

and LA9: 1 2 3 4 S 6 7 8 9 

and LAS: 1 2 3 4 S 6 7 8 9 

and BG9: 1 2 3 4 S 6 7 8 9 

and BG7: 1 2 3 4 S 6 7 8 9 

and BGl: 1 2 3 4 S 6 7 8 9 

and LAS: 1 2 3 4 S 6 7 8 9 

and LA9: 1 2 3 4 S 6 7 8 9 

and BG7: 1 2 3 4 S 6 7 8 9 

and LA7: 1 2 3 4 S 6 7 8 9 

IF YOU HAVE ANSWERED THE QUESTIONS ON THIS PAGE, YOU MAY MOVE ON 
TO THE NEXT PAGE. 
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3. For each of the pairs of brands listed below, please circle the 
brand which you think has better convenience ratings; also indicate how 
confident you are about each particular judgment on a scale of 1 to 5. 

not confident at all very confident 
LAB BGl 1 2 3 4 5 

BG7 LAl 1 2 3 4 5 

LAS BG3 1 2 3 4 5 

BG9 LA6 1 2 3 4 5 

BG4 LA2 1 2 3 4 5 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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Now you are ready to move to Part 2. Two different products will 
be introduced in Part 2. 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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PART 2: Yon-Tan and Gas-Bul 

Yon-Tan and Gas-Bul are the two products in Part 2. You may not 
be familiar with these product, because these products do not exist in 
America, but in Korea. Yon-Tan and Gas-Bu1 were used for cooking fires 
in the 1960s and 1970s before the electric or gas ranges were introduced 
into the market. Yon-Tan is made of coal and Gas-Bu1 is an old
fashioned type of gas range. Both products have some dangerous 
aspects. When using Yon-Tan, the user can not avoid smelling the gas 
that comes from the fire. Over-inhalation of the gas from Yon-Tan may 
lead to serious side effects. Gas-Bul, on the other hand, is not as 
easy to use as the modern gas range. Hence, incorrect usage of Gas-Bul 
may possibly lead to an explosion, thereby causing serious danger to the 
user. 

It was found that "safety" was the most important characteristic 
or attribute used by consumers to compare Yon-Tan and Gas-Bul. On the 
next page, we present some information from a Government Agency which 
shows values for "safety" of several brands in each product category. 

IF YOU HAVE READ THE INSTRUCTIONS ON THIS PAGE, YOU MAY MOVE ON TO 
THE NEXT PAGE. 
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This is the learning phase for part 2 of the experiment. You are 
given five minutes to learn as much as possible about the information 
provided below. Since Oriental brand names may be difficult for 
Americans to remember, hypothetical brand names (for example, YTl, YT2) 
are used to make the task easier. 

Remember that in the second phase, you will be asked to identify 
the values of some brands on the safety attribute. 

**** RATINGS ********************************************************* 
* * * Extremely bad extremely good * 
* 1 ... 10 ... 20 ... 30 ... 40 ... 50 ... 60 ... 70 ... 80 ... 90 ... 100 * 
* * ************************************************************************ 

PRODUCT CATEGORY BRAND SAFETY VALUE 

YT1 40 
YT2 44 
YT3 44 
YT4 48 

Yon-Tan YT5 48 
YT6 48 
YT7 52 
YT8 52 
YT9 56 

PRODUCT CATEGORY BRAND SAFETY VALUE 

GB1 44 
GB2 48 
GB3 48 
GB4 52 

Gas- GB5 52 
Bu1 GB6 52 

GB7 56 
GB8 56 
GB9 60 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SOl 
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Now we will give you some sample questions. We want to see if you 
have learnt the information provided. Please answer the questions 
below. 

Ql. Please list values on the safety attribute for the following 
brands. 

Example) 

Brands 

YTl 

YT3 
YTS 
GB6 
GB2 
YT9 
YT7 
GB8 
GB4 

( 

( 
( 
( 
( 
( 
( 
( 
( 

Safety Value 

40 ) 

) 
) 
) 
) 
) 
) 
) 
) 

Q2. For each of the pairs of brands listed below, circle the brand 
which you think has better safety ratings. 

Example) YTl GB3 

YT9 GB3 

YT2 GB8 

GB7 YT6 

GB6 YT3 

YT7 GB3 

GBl YT4 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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Now we would like to give you another opportunity to learn the 
attribute information. At this time, please turn back to Page 11 and 
compare your answers on Page 12 with the original information. 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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Please answer the questions to the best of your knowledge. There are no 
right or wrong answers. We are interested only in your opinions or 
judgments. 

PLEASE DO NOT TURN BACK TO ANY OF THE PREVIOUS PAGES TO ANSWER 
THESE OUESTIONS. 

1. Overall, how similar do you think YON-TAN and GAS-BUL are to each 
other? 

2. 
to 

YTl 

YT1 

GBS 

YT1 

GB3 

GB9 

YT9 

GBl 

YT7 

GB7 

not at all similar very similar 
1 2 3 4 S 6 7 8 9 

For each of the following pairs of brands, rate how similar they are 
each other. Please rate each pair. 

not at all similar very similar 
and YTS: 1 2 3 4 S 6 7 8 9 

and YT9: 1 2 3 4 S 6 7 8 9 

and YTS: 1 2 3 4 S 6 7 8 9 

and GB9: 1 2 3 4 S 6 7 8 9 

and GB7: 1 2 3 4 S 6 7 8 9 

and GB1: 1 2 3 4 S 6 7 8 9 

and YTS: 1 2 3 4 S 6 7 8 9 

and YT9: 1 2 3 4 S 6 7 8 9 

and GB3: 1 2 3 4 S 6 7 8 9 

and YT3: 1 2 3 4 S 6 7 8 9 

IF YOU HAVE ANSWERED THE QUESTIONS ON THIS PAGE, YOU MAY MOVE ON 
TO THE NEXT PAGE. 
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3. For each of the pairs of brands listed below, please circle the 
brand which you think has better safety ratings; also indicate how 
confident you are about each particular judgment on a scale of 1 to 5. 

not confident at all very confident 
YT8 GBl 1 2 3 4 5 

GB7 YTl 1 2 3 4 5 

YT5 GB3 1 2 3 4 5 

GB9 YT6 1 2 3 4 5 

YT2 GB4 1 2 3 4 5 

THANK YOU VERY MUCH! 
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APPENDIX B: QUESTIONNAIRE FOR STUDY 2 
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SDSV2S 

Thank you for participating in this study. The purpose of this 
study is to examine how consumers perceive several brands and product 
categories. Please read the instructions very carefully and make sure 
that you understand what you are supposed to do. It is very important 
that you follow the instructions. 

There are no right or wrong answers. We are interested only in your 
perceptions or judgments. Also, it is very important to us to have your 
complete answers, so please try to answer all of the questions below. 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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INSTRUCTIONS 

This experiment has two parts, Part 1 and Part 2, both having the 
same structure. Within each part, there are two phases: 1) a learning 
phase and a test phase. 

During the learning phase, you will see information about several 
brands for two products. An attribute will be used to describe the 
brands for each product. The value of brands on the attribute is 
presented as numbers. For any attribute, the possible range of values 
is from 1 (extremely bad) to 100 (extremely good). In the following 
example, information from a consumer testing group (like Consumer 
Reports) is used to show some possible values for brands. 

**** RATINGS ********************************************************* 
* 
* 
* 
* 
* 

Extremely bad extremely good 

l. .. 10 ... 20 ... 30 ... 40 ... 50 ... 60 ... 70 ... 80 ... 90 ... 100 

* 
* 
* 
* 
* ************************************************************************ 

EXAMPLE 

PRODUCT CATEGORY BRAND PICTURE QUALITY 
TV TVI 84 

TV2 50 

PRODUCT CATEGORY BRAND POWER 
STEREO STI 25 

ST2 49 

For example, the attribute "picture quality" might be used to 
describe brands of TV products and attribute "power" might be used to 
describe brands of stereo products. In the above example, a certain TV 
brand, TVl, has a value of 84 on picture quality. This indicates that 
this brand has very good picture quality. On the other hand, a certain 
stereo brand, STl, has a value of 25 on the power attribute. This 
indicates that the rating of this brand on the power attribute is not 
very good. Also, TV2 has value of 50. This indicates that the picture 
quality of this brand is neither good nor bad. 

During the learning phase, your task is to try to learn as much as 
possible about the information you are given. In the test phase, you 
will be asked to identify the values of some brands that you learned 
earlier. 

If you have any questions at this time, please raise your hand. 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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Now, you are about to move to Part 1. Part 1 has two products, 
each product category composed of nine brands. 

PART 1: LAMEON AND BEONGAE-GUK 

Lameon and Beongae-Guk are two products that we are planning to 
introduce into the market. You may not be familiar with these products, 
since these products are easily available in Korea, but not in America. 
Lameon and Beongae-Guk can be categorized as fast food products. Lameon 
is a kind of noodle soup. With Beongae-Guk, you can make different 
kinds of soups depending on the enclosed sauce box. These two products 
are very popular, especially with campers, since all you need to make 
Lameon or Beongae-Guk is hot water. 

Consumer research shows that "ease of preparation" was the most 
important attribute used by consumers to compare brands of the Lameon 
product. "cooking speed" was the most important attribute used to 
compare brands of the Beongae-Guk product. On the next page, we present 
some information from a consumer product testing group which shows 
values for "ease of preparation" and "cooking speed" of several brands 
in each product category. 

**** RATINGS ********************************************************* 
* * 
* 
* 
* 

Extremely bad extremely good 
1. .. 10 ... 20 ... 30 ... 40 ... 50 ... 60 ... 70 ... 80 ... 90 ... 100 

* 
* 
* ************************************************************************ 

EXAMPLE 

PRODUCT CATEGORY 
LAMEON 

PRODUCT CATEGORY 
BEONGAE-GUK 

BRAND 
LA1 

BRAND 
BG1 

EASE OF PREPARATION 
84 

COOKING SPEED 
25 

Similar to the example shown earlier, the numbers may be used to 
represent values of attributes for brands in these product categories. 
For example, 84 would represent a high value of ease of preparation for 
the brand LA1 and 25 would represent a low value of cooking speed of the 
brand BG1. 

IF YOU HAVE READ THE INSTRUCTIONS ON THIS PAGE, YOU MAY MOVE ON TO 
THE NEXT PAGE. 
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This is the learning phase for part 1 of the experiment. You are 
given five minutes to learn as much as possible about the information 
provided below. Since Oriental brand names may be difficult for 
Americans to remember, hypothetical brand names (for example, LAl, LA2) 
are used to make the task easier. 

Remember that in the second phase, you will be asked to identify 
the values of some brands on the convenience attribute. 

**** RATINGS ********************************************************* 
* 
* 
* 
* 

Extremely bad extremely good 
1. .. 10 ... 20 ... 30 ... 40 ... 50 ... 60 ... 70 ... 80 ... 90 ... 100 

* 
* 
* 
* 

************************************************************************ 

PRODUCT CATEGORY BRAND EASE OF PREPARATION 

LAl 44 
LA2 46 
LA3 46 
LA4 48 

Lameon LAS 48 
LA6 48 
LA7 50 
LA8 50 
LA9 52 

PRODUCT CATEGORY BRAND COOKING SPEED 

BGl 48 
BG2 50 
BG3 50 
BG4 52 

Beongae- BG5 52 
Guk BG6 52 

BG7 54 
BG8 54 
BG9 56 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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Now we will give you some sample questions. We want to see if you 
have learned the information provided. Please answer the questions 
below. 

Q1. Please list values on the attribute "ease of preparation" for the 
following brands of Lameon product. 

Brands EASE OF PREPARATION 

Example) LAl ( 44 ) 

LA3 ( ) 
LA9 ( ) 
LAS ( ) 
LA7 ( ) 
LA2 ( ) 

Ql. Please list values on the attribute "cooking speed" for the 
following brands of Beongae-Guk product. 

Brands COOKING SPEED 

Example) BGl ( 48 ) 

BGB ( ) 
BG2 ( ) 
BG6 ( ) 
BG4 ( ) 
BG7 ( ) 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 



Now we would like to give you another opportunity to learn the 
attribute information. At this time, please turn back to Page 4 and 
compare your answers on Page 5 with the original information. 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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Please answer the following questions to the best of your 
knowledge. There are no right or wrong answers. We are interested only 
in your opinions or judgments. 

PLEASE DO NOT TURN BACK TO ANY OF THE PREVIOUS PAGES TO ANSWER 
THESE OUESTIONSI 

1. Overall, how similar do you think LAMEON and BEONGAE-GUK are to each 
other? 

not at all similar very similar 
1 2 3 4 S 6 7 8 9 

2. For each of the following pairs of brands, rate how similar they are 
to each other. Please rate each pair. 

not at all similar very similar 
lAl and lAS: 1 2 3 4 S 6 7 8 9 

lAl and lA9: 1 2 3 4 S 6 7 8 9 

BGS and lAS: 1 2 3 4 S 6 7 8 9 

lAl and BG9: 1 2 3 4 S 6 7 8 9 

BG3 and BG7: 1 2 3 4 S 6 7 8 9 

BG9 and BG1: 1 2 3 4 S 6 7 8 9 

lA9 and lAS: 1 2 3 4 S 6 7 8 9 

BGl and lA9: 1 2 3 4 S 6 7 8 9 

lA3 and BG7: 1 2 3 4 S 6 7 8 9 

BG3 and lA7: 1 2 3 4 S 6 7 8 9 

IF YOU HAVE ANSWERED THE QUESTIONS ON THIS PAGE, YOU MAY MOVE ON 
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TO THE NEXT PAGE. 

3. For each of the pairs of brands listed below, please circle the 
brand which you think has better convenience ratings; also indicate how 
confident you are about each particular judgment on a scale of 1 to 5. 

not confident at all very confident 
LAB BGl 1 2 3 4 5 

BG7 LAl 1 2 3 4 5 

LAS BG3 1 2 3 4 5 

BG9 LA6 1 2 3 4 5 

BG4 LA2 1 2 3 4 5 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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Now you are ready to move to Part 2. Two different products will 
be introduced in Part 2. 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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PART 2: Yon-Tan and Gas-Bu1 

Yon-Tan and Gas-Bul are the two products in Part 2. You may not 
be familiar with these product, because these products do not exist in 
America, but in Korea. Yon-Tan and Gas-Bul were used for cooking fires 
in the 1960s and 1970s before the electric or gas ranges were introduced 
into the market. Yon-Tan is made of coal and Gas-Bul is an old
fashioned type of gas range. 

Both products have some dangerous aspects. When using Yon-Tan, 
the user can not avoid smelling the gas that comes from the fire. Over
inhalation of the gas from Yon-Tan may lead to serious side effects. In 
fact, research shows that "side effect" was the most important attribute 
used by consumers to compare brands of the Yon-Tan product. 

Gas-Bul, on the other hand, is not as easy to use as the modern 
gas range. Hence, incorrect usage of Gas-Bul may possibly lead to an 
explosion, thereby causing serious danger to the user. Research shows 
that "danger from incorrect usage" was the most important attribute used 
by consumers to compare brands of the Gas-Bul product. 

On the next page, we present some information from a Government 
Agency which shows values on each attribute for several brands in each 
product category. Similar to the example shown earlier, high numbers 
would show that the brand has a high value on the attribute (75 for a 
Yon-Tan brand means "less serious side effects" and 75 for a Gas-Bu1 
brand means "less danger from incorrect usage"). Likewise, low numbers 
indicate low values on the attribute (25 for a Yon-Tan brand means "more 
serious side effects" and 25 for a Gas-Bu1 brand means "more danger from 
incorrect usage"). 

IF YOU HAVE READ THE INSTRUCTIONS ON THIS PAGE, YOU MAY MOVE ON TO 
THE NEXT PAGE. 
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This is the learning phase for part 2 of the experiment. You are 
given five minutes to learn as much as possible about the information 
provided below. Since Oriental brand names may be difficult for 
Americans to remember, hypothetical brand names (for example, YT1, YT2) 
are used to make the task easier. 

Remember that in the second phase, you will be asked to identify 
the values of some brands on the safety attribute. 

**** RATINGS ********************************************************* 
* * * Extremely bad extremely good * 
* 1. .. 10 ... 20 ... 30 ... 40 ... 50 ... 60 ... 70 ... 80 ... 90 ... 100 * 
* * ************************************************************************ 

PRODUCT CATEGORY BRAND SIDE EFFECTS 

YTl 40 
YT2 44 
YT3 44 
YT4 48 

Yon-Tan YT5 48 
YT6 48 
YT7 52 
YT8 52 
YT9 56 

PRODUCT CATEGORY BRAND DANGER FROM 
INCORRECT USAGE 

GBl 44 
GB2 48 
GB3 48 
GB4 52 

Gas- GB5 52 
Bul GB6 52 

GB7 56 
GB8 56 
GB9 60 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SOl 
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Now we will give you some sample questions. We want to see if you 
have learned the information provided. Please answer the questions 
below. 

Q1. Please list values on the attribute "side effects" for the 
following brands of Yon-Tan product. 

Brands SIDE EFFECTS 

Example) YTl ( 40 ) 

YT3 ( ) 
YT9 ( ) 
YTS ( ) 
YT7 ( ) 
YT2 ( ) 

Ql. Please list values on the attribute "danger from incorrect usage" 
for the following brands of Gas-Bul product. 

Brands DANGER FROM INCORRECT USAGE 

Example) GBI ( 44 ) 

GB8 ( ) 
GB2 ( ) 
GB6 ( ) 
GB4 ( ) 
GB7 ( ) 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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Now we would like to give you another opportunity to learn the 
attribute information. At this time, please turn back to Page 11 and 
compare your answers on Page 12 with the original information. 

PLEASE OPEN THE NEXT PAGE ONLY WHEN YOU ARE TOLD TO DO SO. 
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Please answer the questions to the best of your knowledge. There are no 
right or wrong answers. We are interested only in your opinions or 
judgments. 

PLEASE DO NOT TURN BACK TO ANY OF THE PREVIOUS PAGES TO ANSWER 
THESE OUESTIONS. 

1. Overall, how similar do you think YON-TAN and GAS-BUL are to each 
other? 

2. 
to 

YTI 

YTI 

GBS 

YTI 

GB3 

GB9 

YT9 

GB1 

YT7 

GB7 

not at all similar very similar 
1 2 3 4 5 6 7 8 9 

For each of the following pairs of brands, rate how similar they are 
each other. Please rate each pair. 

not at all similar very similar 
and YT5: 1 2 3 4 5 6 7 8 9 

and YT9: 1 2 3 4 5 6 7 8 9 

and YTS: 1 2 3 4 5 6 7 8 9 

and GB9: 1 2 3 4 5 6 7 8 9 

and GB7: 1 2 3 4 5 6 7 8 9 

and GBl: 1 2 3 4 5 6 7 8 9 

and YTS: 1 2 3 4 5 6 7 8 9 

and YT9: 1 2 3 4 5 6 7 8 9 

and GB3: 1 2 3 4 5 6 7 8 9 

and YT3: 1 2 3 4 5 6 7 8 9 

IF YOU HAVE ANSWERED THE QUESTIONS ON THIS PAGE, YOU MAY MOVE ON 
TO THE NEXT PAGE. 
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3. For each of the pairs of brands listed below, please circle the 
brand which you think has better safety ratings; also indicate how 
confident you are about each particular judgment on a scale of 1 to 5. 

not confident at all very confident 
YTS GBl 1 2 3 4 5 

GB7 YTl 1 2 3 4 5 

YT5 GB3 1 2 3 4 5 

GB9 YT6 1 2 3 4 5 

YT2 GB4 1 2 3 4 5 

THANK YOU VERY MUCHI 
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