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CHAPTER I 

INTRODUCTION 

"As human history moves toward the year 2000, with 

its awe-inspiring problems and opportunities, the subject 

of marketing is attracting increasing attention from com-

panies, institutions, and nations where it was formerly not 

practiced nor even known" (60, p. 3). This is particularly 

the case in business because, " . . . managers recognize that 

the firm's profits—indeed its very survival—are inevitably 

linked to the satisfaction of customer wants and needs" 

(18, p. 3). Peter Drucker has summarized this concept well 

by stating, 

Until the customer has derived final utility, there 
is no 'product'; there are only 'raw materials'. And 
the 'marketing view' looks at the business as directed 
toward the satisfaction of a customer want and as a 
purveyor of a customer utility (37, p. 4). 

Over the past two decades, many firms have shifted 

from a product-oriented philosophy, stressing products and 

efficient production techniques, to a philosophy of business 

that focuses on identifying and satisfying the needs of con-

sumers. This philosophy of business is typically referred 

to as the "marketing concept". 

1 



To operationalize the marketing concept, the firm 

must know as much as possible about its market. Once the 

firm identifies the needs of its customers, "marketing is 

fundamentally an effort to influence sales by changing stim-

ulus conditions: the content and mix of advertisements, 

packages, prices, products and the media to be used" (3, 

p. 3). Success is largely dependent upon the change in 

sales in response to these stimuli. Thus, it is extremely 

important for marketers to know how customers will react to 

changes in marketing stimuli. 

Attempts have been made to explain the mental pro-

cesses consumers use in buying situations. The simplest 

model of consumer behavior (shown in Fig. 1) shows the buy-

er's mental processes as a "black box" between the stimulus 

and response. That is, the buyer is aroused by some stim-

ulus, which motivates him to gather and process information 

in some manner, which leads to a response. The intervening 

processes that take place between the stimulus and response 

are not completely understood. 

Stimulus 
BLACK 

4 Response 
BOX 

Fig. 1. Stimulus-response processes. 



Over the past decade, a wide range of buyer behav-

ior models have been developed. These models attempt to 

explain what takes place inside the "black box" by tying 

together in a logical manner the important variables that 

operate in a buying situation. In the Howard-Sheth model 

(60), which is perhaps the most widely acclaimed buyer be-

havior model, the consumer is viewed as a problem solver 

and an information processor. According to Howard and 

Sheth, one of the important processes performed by the con-

suraer involves an evaluation of the competing brands in a 

product class and the formation of an "evoked set" of brands 

The "evoked set" represents a limited number of brands the 

consumer actually considers for purchase when in a buying 

situation. This process of evaluating the acceptability 

of brands in a product category is a subject of deep inter-

est to marketing researchers. 

One approach researchers have used to gain insight 

into the consumer choice process is the measurement of con-

sumer attitudes toward products. Attitudes have been de-

fined as, "predispositions to behave in specific ways to 

specific simuli" (18, p. 117). As such, attitudes play an 

important role in buyer behavior. 

Attitude Models 

Attitude models are used in marketing to measure 

the consumer's feelings (predispositions) toward brands of 



a product class. There are a number of different attitude 

models ranging from a simple unidimensional "like-dislike" 

scale to more advanced multiattribute models. "Unidimen-

sional attitude scales offer measurement efficiencies in 

that instruments can be short and provide a summary measure-

ment of brand affect" (51, p. 428). However, since a product 

or brand can be viewed as a bundle of attributes, most re-

searchers have favored the multiattribute models. "When-

ever consumers make a decision with regard to brands or pro-

ducts, it is almost invariably the case that the alternatives 

being considered differ on more than one attribute that seems 

relevant to the evaluation" (51, p. 5). Toothpaste may be 

described in terms of flavor, decay prevention qualities, 

whitening ability; mouthwash according to taste, color, ef-

fectiveness in providing a pleasant breath, and so on. 

A consumer's attitude toward a brand is often meas-

ured by a paper and pencil test, whereby the consumer is 

asked to: (1) evaluate the relative importance (salience) 

of various product attributes, and (2) rate the brand ac-

cording to how much of the attribute he perceives it to con-

tain (belief). These data can then be combined in a number 

of ways to yield a numerical score which reflects relative 

brand affect. "Overall affect is posited to reflect the 

net resolution of an individual's cognitions (beliefs) as 

to the degree to which a given brand possesses certain 



attributes weighted by the salience (importance) of each 

attribute to the individual" (102, p. 428). 

The basic advantage of multiattribute models over 

the simpler unidimensional approach lies in gaining addi-

tional insight into attitude structure. Multiattribute 

models provide information on relevant product attributes, 

and thus, may be used to suggest specific changes in a brand's 

physical and psychological characteristics to bring the prod-

uct more in line with consumers' needs and wants. 

The Importance of Attitude Models in Marketing 

One may ask why attitudes should be studied instead 

of the choice act itself. One explanation for the interest 

in attitude models stems from a unique problem faced by all 

marketers: the problem of identifying which stimuli are 

responsible for the sales change. 

There is simply too much marketplace noise, 
most of the time, to permit the marketer to iden-
tify a particular activity as the cause of the 
sales change, even if he only changes one stimu-
lus at a time (which would itself be rare). 

Consequently, in order to make decisions the 
marketer needs a more immediate measure of the 
effect of his manipulations— a measure that not 
only reflects the immediate effect of a stimulus 
on a consumer but also predicts his subsequent 
behavior (3, p. 3). 

The measurement of consumers' attitudes is one way 

for marketers to evaluate the effects of their marketing 

efforts. "Attitudes offer reasonable proxy measures of 

choice which tend to contain less noise; they tend to be 
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enduring and are not usually considered to be subject to 

availability considerations, point of purchase displays, and 

temporary price changes" (106, p. 372). 

In addition, attitudes provide an explanation as to 

why the choice occurred, not merely if it occurred. The 

choice act alone provides little information to the market-

ing manager interested in improving his marketing effective-

ness since it provides no explanation of the cause of the 

act. Data generated by multiattribute attitude models would 

provide the marketer with valuable information concerning: 

(1) the perceived importance of salient product attributes, 

(2) how his brand is evaluated according to each attribute, 

and (3) consumer-perceived brand profiles for the competing 

brands in a product class. 

Multiattribute attitude models also provide an expla-

nation of attitude dynamics. According to Richard Lutz, at-

titude models suggest three possible strategies for changing 

attitudes: 

1. Change an existing "belief" element. In a 
consumer behavior context, this strategy most closely 
parallels typical mass media advertising. An attempt 
is made to change the consumer's perception of the 
brand on one or more attributes (e.g., "Cadillac gets 
good mileage.") 

2. Change an existing "importance" element. 
This strategy represents an attempt to convince the 
consumer to reassess the value of a particular attri-
bute (e.g., With regard to mouthwash, Listerine claims 
that "bad taste" is a good quality.) 

3. Add a new "Belief-Importance" combination. 
This is another common advertising tactic—introducing 
a new attribute into cognitive structure in an attempt 



to increase the overall attractiveness of the 
brand (e.g. "Magnavox color television auto-
matically adjusts itself to room lighting.") (65, 
p. 49). 

Attitude models also offer the marketer a basis for 

market segmentation. "Consumers can be aggregated on the 

basis of what product characteristics they believe to be 

important or on the basis of their ideal points for the 

salient dimensions" (18, p. 134). As an example, consumers 

of toothpaste might be segmented according to the importance 

they attach to teeth whitening ability or on the perceived 

amount of whitening power that an "ideal" toothpaste should 

have. 

The information generated by attitude models may 

also be useful input to product positioning decisions. "If 

attitudes are intervening, evaluative responses—indeed re-

moved from, but closely associated with choice—then the 

model might provide operational measures of how a brand is 

being perceived and evaluated vis â vis its competitors" 

(103, p. 325). Since multiattribute attitude models gener-

ate attitudinal data based on relevant product dimensions, 

they could provide essential information for product posi-

tioning and other strategic marketing decisions. 

The uses of attitudinal data are numerous. Since 

this information should provide insight on the perceptions 

of consumers, it could be useful for many diverse marketing 

decisions. As a final example, Klippel and Bither (59) have 
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suggested a way to include attitude data in advertising allo-

cation models. 

Performance of Attitude Models 

As would be suggested by the potential applications, 

interest in attitude models has grown rapidly (103, p. 325). 

This interest has spawned a number of different models that 

purport to measure consumer attitudes. The evaluation and 

comparisons of these models, however, is hampered by the 

fact that "a falsifiable attitude model has not yet been 

developed" (7, p. 262). Typically, researchers evaluate 

the performance of an attitude model on its predictive power. 

If a respondent is asked to rank a set of brands in order 

of his preference, one would expect an attitude model based 

on his evaluations of the attributes of those brands to be 

able to reconstruct the consumer's preference ranking with 

a high degree of accuracy. The predictive power is often 

"tested" by measures such as Spearman's coefficient or 

rank correlation between stated preference and model predic-

tion. 

Although increasing predictive power is a goal of 

researchers, the basic objective of researchers is to develop 

models that accurately reflect consumer attitudes. Predic-

tive power is used as a surrogate for a measurement of model 

accuracy. The hope is that increasing the predictive power 

of the model will also strengthen the model in its ability 

to measure attitudes. 



The predictive performance that has been achieved 

by attitude models is a source of concern for marketing re-

searchers. As will be shown in Chapter II, attitude re-

searchers have examined a number of issues in an attempt to 

improve model performance. While some of the research ef-

forts have improved the models, the predictive power is 

still disturbingly low. 

Research Objectives 

The primary objective of this research was to exam-

ine alternative ways to improve the performance of attitude 

models by exploring the effects of respondent uncertainty on 

the predictive performance of the models. The study was 

designed to: (1) measure the degree of uncertainty respon-

dents experience when evaluating brands of a product class, 

(2) examine the relationship between the degree of uncer-

tainty the consumer feels when evaluating a brand and his 

prior brand experience, and (3) test the predictive power 

of four proposed models that incorporate a respondent uncer-

tainty component. The proposed models were evaluated on 

their ability to reconstruct a consumer's rank order prefer-

ence for brands of a product category. 

Overview 

Chapter II begins by reviewing the various types of 

multiattribute models that have been proposed by researchers 



CHAPTER II 

LITERATURE REVIEW 

General Types of Multiattribute Attitude Models 

An important objective in attitude research is the 

development of attitude models that closely match the mental 

processes used by individuals to form attitudes. If con-

fronted with a new brand of toothpaste, how does an individ-

ual process and combine,the available information to form 

an attitude toward the brand? How stable is the attitude? 

What is required to change the attitude? These and other 

relevant questions have led researchers to examine several 

different types of multiattribute attitude models. 

Multiattribute models can be divided into two basic 

types, noncompensatory and compensatory models. "Noncom-

pensatory models do not admit tradeoffs between attributes. 

Comparisons are made on an attribute-by-attribute basis, 

and in general the multidimensional profiles are not col-

lapsed into single utility numbers" (51, p. 16). Compen-

satory models do allow tradeoffs between attributes. That 

is, a low score on one attribute can be compensated for by 

a high score on another attribute. Thus, two individuals 

11 
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could evaluate a brand's attributes differently yet have 

equal attitude scores. 

Noncompensatory models 

Most noncompensatory models fall into one of three 

basic categories: conjunctive, disjunctive, or lexicographic 

The conjunctive-disjunctive models are, so to speak, members 

of the same family. Both models are primarily used to di-

chotomize alternatives into pass-fail categories. The con-

junctive model assigns minimum acceptable levels to salient 

attributes and eliminates alternatives not meeting those 

minimum standards. As an example, a candidate brand of 

toothpaste might have to receive a score of three or more 

on taste and five or more on decay prevention in order to 

be considered acceptable. In this case, if Brand X receives 

a score of less than three on taste, no amount of any other 

attribute can compensate for the unacceptably low score on 

taste and the brand is rejected. The conjunctive model elim-

inates candidate brands that fail to meet minimum standards 

on any salient attribute (51, p. 16). 

The disjunctive model partitions alternatives in 

the same manner as the conjunctive model except attributes 

are evaluated on the basis of maximum rather than minimum 

levels. For example, if taste is a salient attribute for 

mouthwash, the decision-maker may feel that only alterna-

tives with very high taste ratings (e.g., nine or more on 
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a ten point scale) should be considered as acceptable alter-

natives. Typically, the disjunctive model separates alter-

natives based on evaluations of a few extremely important 

attributes while the conjunctive model identifies a minimum 

acceptable level for all salient attributes. 

Lexicographic models differ from the conjunctive-

disjunctive models in that the processing of attribute score 

data proceeds sequentially. Alternatives are first evalu-

ated on the basis of the most important attribute. If all 

alternatives can be ranked according to the most important 

attribute, the remaining attributes are not considered. If 

ties exist, the evaluator proceeds to the next most impor-

tant attribute for resolving the tie. This process is re-

peated until all alternatives have been ranked. 

Linear compensatory models 

Perhaps the most researched attitude models are of 

the type originally proposed by Rosenberg (1956) and Fish-

bein (1967). "In attitude theory, an attitude is defined 

as the evaluative dimension of a concept" (103, p. 325). 

Fishbein's model posits attitude formation as a process of 

cognitive summation. In other words, an individual's atti-

tude toward an object is a function of his beliefs about the 

object and the evaluative aspects of those beliefs. The 

model can be stated as: 
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n 
A_ = E B. A. 

"" i = l ^ ^ 

Where for each individual, 

A^ = the attitude toward object "o" 

B. = the strength of belief £ about o 

A. = the evaluative aspect of B-

n = the number of beliefs 

In Fishbein's model, an attitude is the weighted sum 

of beliefs about an object, with weights representing the 

relative contribution of each belief in forming an attitude 

(103, p. 325). 

One of the earliest accounts of the summative model 

was presented in social psychology by Milton Rosenberg (1956) 

While his model is similar to Fishbein's, its theoretical 

underpinnings are somewhat different than those later postu-

lated by Fishbein. Rosenberg's model was based on . . . 

"the idea that attitude toward an object is related to the 

'ends which the object serves'" (69, p. 39). The Rosenberg 

model may be specified as: 

n 
A_ = Z I. V 
° i=l 1 1 

Where 

A = attitude toward an object 
o 

I. = perceived instrumentality, the belief about 

the potential of the object for attaining or 
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blocking the realization of valued state i 

V^ = value importance, valued state i's importance 

to a person as a source of satisfaction 

n = number of valued states (69, p. 39) . 

As an example of how the model works, one could 

measure an individual's attitude toward "free speech for com-

munists" by: (1) determining judgments concerning the sat-

isfaction derived from goals such as gaining power over peo-

ple, all people having equal rights, everyone being assured 

of an adequate standard of living, etc. and (2) determining 

the probability that "free speech for communists" would lead 

to or block the attainment of each of the stated goals. 

The attitude toward the object (free speech for communists) 

is a numerical score derived by summing the products {l^ • 

Vi) . 

Although the Rosenberg and Fishbein models evolved 

from different theoretical underpinnings, computationally, 

the models are quite similar. Both have the same linear, 

multiplicative, and summative assumptions. Fishbein has 

said, 

Although there are several theoretical and 
methodological differences between the various 
theories that have dealt with the belief-attitude 
relationship, the important point is that all of 
them lead to the hypothesis that an individual's 
attitude toward any object is a function of his 
beliefs about the object and the evaluative as-
pects of those beliefs (69, p. 39). 
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Adequacy-importance model 

"The most widely used multiattribute model appear-

ing in consumer behavior literature has been labeled the 

'adequacy-importance' model . . ." (69, p. 40). This model 

represents an adaptation of the Rosenberg and Fishbein models 

to fit a marketing context. The marketing version postu-

lates that attitudes toward brands are governed by a con-

sumer's beliefs about the ability of different brands to 

satisfy specific product attribute intensities he desires. 

"Although the situation is different, in that several 'at-

titude objects' are evaluated, a similar model structure 

has been proposed to operationally determine an individual's 

attitudes toward each of several brands" (103, p. 325). The 

adequacy-importance model can be stated as: 

n 

^ k=l ^ ^^ 

Where for each individual. 

A. = the attitude toward brand j 

B., = the rating of brand j on attribute k 

I^ = the importance of attribute k in forming an 
Jv 

overall attitude toward brands 

"Instead of predicting affect for a single object, 

the model is used to predict the preference ordering (or 

other external criteria) for competing brands" (103, p. 325) . 

Thus, the performance of the model is often tested by 
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correlating a set of calculated brand attitude scores and 

stated preference rankings. 

Factors that Influence the Performance 

of the Model 

While multiattribute attitude models seem to have 

natural appeal to marketers, there are a number of research 

issues that may affect the performance of these models. The 

following discussion represents a summary of the important 

issues that have been reported in the literature. 

The Fishbein model vs. the adequacy-
importance model 

One issue that has received the attention of research-

ers is the adaptation of the original Fishbein model. Con-

troversy has developed over which model is more valid for 

use in marketing. Bettman, et al (15) compared the Fishbein 

and the adequacy-importance models to see which one more 

closely approximated the consumer's cognitive algebra, e.g., 

the composition rules the consumer appears to use.* The 

results of the study were that the Fishbein components (Â  

and B.) were less ambiguous than the adequacy-importance 

model components, and that the Fishbein model algebra corres-

ponded to subjects' cognitive algebra more closely than the 

adequacy-importance model. However, the authors warn that 

•Cognitive algebra is simply the way subjects handle 
and combine the pieces of information given to them. 
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the conclusions are subject "to the caveats that only single 

attribute models were used and that the results are rele-

vant more for models attempting to predict affect than for 

models predicting rank preferences" (15, p. 162) . 

Another study of Mazis, et al (69) compared the pre-

dictive power of the two models. The study, which measured 

students' attitudes toward three brands of soft drinks, 

showed that the adequacy-importance model attitude scores 

were more closely correlated with an independent measure of 

brand affect. The average correlation for the adequacy-im-

portance model was .57 compared to .27 for the Fishbein 

model. 

The results of the two studies are difficult to 

evaluate. It would seem that a model that more closely ap-

proximates the consumer's cognitive processes would also be 

highly related to an independent measure of brand affect. 

Since the opposite seems to be the case, all that can be 

said is that the issue is still unresolved. 

Attributes 

"Attributes provide the basic dimensionality of the 

model and are clearly of crucial theoretical importance" . 

(102, P. 429). The major issues concerning attributes are 

the initial specification of attributes and the number of 

attributes to be included in the model. 
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A basic assumption of all compositional models is 

that the salient attributes of a product class are known 

and measurable. Thus, one of the initial problems the at-

titude researcher faces is one of identifying the important 

dimensions consumers use to evaluate a product class. 

"Few marketing articles discuss the desired char-

acteristics of attributes" (102, p. 429). Those that do 

". . . agree that attributes must reflect consumer percep-

tual dimensions rather than product characteristics directly 

measurable and controllable by the marketing manager" (102, 

p. 429). 

Methods of attribute generation include: 

1. Expert judgment, 

2. Unstructured group interviews, 

3. Depth interviews, 

4. Multidimensional scaling techniques, 

5. The repertory grid technique. 

The expert judgment approach requires either the researcher 

or some other "expert" to determine which attributes are to 

be used in the model. The unstructured group interview 

generates a list of attributes by consulting a group of 

"typical" purchasers of the products. The moderator of the 

group asks questions designed to reveal the important di-

mensions used to evaluate the brands in the product class. 
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Depth interviewing is a technique designed to ". . . 

get below the respondent's surface reasons for particular 

marketing decisions, and to find the underlying or basic 

motives" (19, p. 121). When this nonstructured question-

ing procedure is used, a highly skilled interviewer attempts 

to probe below the superficial level to determine the at-

tributes that are salient to the respondent. 

Multidimensional scaling offers another approach 

to identifying salient attributes. This approach requires 

respondents to compare the similarity or dissimilarity of 

the competing brands of a product class. These data are 

used as input to the technique and the output is a plot of 

each brand in a multidimensional space. The dimensions 

are assumed to represent the attributes along which the 

judge compares the brands. One problem with this approach 

is that the researcher must label the dimensions based on 

the relative positions of brands and his knowledge of the 

brands' characteristics. 

The repertory grid approach "asks the respondent 

to group three brands according to the categories of his 

choosing, such that two are alike, and different from the 

third" (33, p. 156). Then the respondent is asked to 

specify how the brands differ. This process is repeated 

for all combinations of three brands for a number of respon-

dents. The hope is that an evaluation of the results will 

provide the researcher with a list of salient attributes. 
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" . . . Most marketing studies have used informal 

group interviews to generate attribute lists; no utiliza-

tion of repertory techniques is reported" (102, p. 4 32). 

Expert opinion has also been widely used in marketing stud-

ies (27, 52, 54, 63). Advocates of multidimensional scal-

ing techniques generally prefer the decompositional approach 

to measuring attitudes. That is, they have not used multi-

diraensional scaling to generate salient attributes to be 

used in a corapositional raodel. 

The saliency and nuraber of attributes 

"All researchers agree that only salient attributes 

should be included in the raodel" (102, p. 43). "A salient 

attribute is one that is actually used to evaluate the at-

titude object" (35, p. 280). Nonsalient attributes ". . . 

are raeaningless and raisleading in raeasuring attitudes" 

(51, p. 121). Unless the attribute is salient, unless it 

enters into the consuraers attitude structure, it is meaning-

less to obtain the consuraer's rating of brands according to 

that attribute. Thus, it is extremely important for re-

searchers to give careful consideration to the generation 

of attributes used in the model. 

The question of the nuraber of attributes to be in-

cluded in the raodel has been the subject of several studies. 

In a study designed to corapare raethods of identifying at-

tributes that deterraine the purchase of automobiles, Alpert 
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(2) found that only eight of the thirty-seven attributes 

studied were identified as "determinant" at the .05 level 

of significance. 

In support of Albert's findings, Hansen (52) found 

that a raodel using only three raost iraportant attributes to 

each respondent yielded predictions as strong as those when 

all twenty-four attributes were eraployed. Wilkie and Wein-

reich (99) reinforced this notion in their study involving 

housewives selection of supermarkets. Respondents were asked 

to evaluate seven supermarkets on seven store attributes. 

The results indicated that many respondents peaked at only 

one or two attributes, while the average number used was 

3.6. In addition, the study indicated that the model using 

all seven attributes had lower predictive power than the 

raodels using fewer attributes. Thus, the available evidence 

strongly suggests the iraportance of including in the raodel 

only those few attributes that are considered salient. 

Importance weights 

"Importance weights provide for individual respon-

dent differences in stress placed on various attributes" 

(102, p. 433). The rationale for the inclusion of impor-

tance weights in the basic model is that the importance 

of attributes varies across individuals. One consumer may 

think that a pleasant taste is a very important attribute 

for brands of toothpaste to possess, while another consumer 
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may feel that taste is relatively uniraportant. Thus, the 

inclusion of importance weights enables respondents to in-

dicate their perceptions of attribute importances. 

In addition, importance weights may provide useful 

information in their own right. They may provide a raeaning-

ful basis for market segmentation. Boyd and Massy (18) sug-

gest that consumers can be aggregated on the basis of what 

product characteristics they believe to be important. In 

a study of industrial purchasers of electronic components, 

Scott and Bennett (84) found that firras producing military 

equipment ranked product attributes according to importance 

differently than firms producing industrial equipment. 

The major research issue regarding importance 

weights concerns the extent to which they add to the pre-

dictive power of the model. "The question of whether or 

not importance weights belong in the basic model has re-

ceived more attention in marketing studies than any other 

issue" (102, p. 436). On the basis of his work in social 

psychology, Rosenberg has concluded that importance weights 

represent "a distinquishable and important dimension of 

attitude-related cognitive structures" (7, p. 264). Market-

ing studies, on the other hand, have shown conflicting re-

sults. 

The controversy over importance weights started when 

Sheth (83) compared a "beliefs only" model with the "beliefs 

times importance" model and found evidence that importance 
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weights need not be included in summative attitude models. 

This prompted a number of empirical studies designed to test 

the predictive power of the two models. 

In a study of Sheth and Talarzyk (91), which in-

volved the measurement of consumer attitudes toward five 

brands of six frequently purchased product categories, the 

"beliefs only" model yielded a higher coefficient of deter-

mination (r̂ ) for all thirty brands. The average r̂  for the 

"beliefs only" model was .15 compared to .04 for the model 

including importance weights. 

Lutz and Howard (67) found a similar result in their 

study of consumer's instant breakfast preferences. The "be-

liefs only" measures were correlated more strongly with pref-

erence (.92) than the "beliefs times importance" measures 

(.81). Moinpour and MacLachlan (71) found similar results 

in a study of nine brands of analgesics. Brand regressions, 

for seven of the nine brands showed the "beliefs only" model 

to be superior. 

Other studies have found that the inclusion of im-

portance weights increased prediction. In a study of con-

sumer attitudes toward restaurants, travel, and brands of 

hairdryers, Hansen (52) found that the corobination of be-

liefs and importance was more predictive than either of the 

components tested separately. Bass, Pessemier, and Lehmann 

(4) found similar results in a study of consumer attitudes 

for eight brands of soft drinks. When importance weights 
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were used, average Spearman rank correlation coefficients 

ranged from .75 to .81, compared to .27 to .7 for the model 

employing equal weights. 

Ginter (45), in a study dealing with attitude change, 

advertising exposure, and choice of a new brand, found that 

importance weights added to the predictive power of the 

model. The results for both product categories studied, 

spray disinfectants and household cleaning products, showed 

that the use of unequal importance weights was superior to 

an equal weighting scheme. Winter (105) found similar re-

sults in a study aimed at measuring consumer attitudes over 

time for four brands of scouring pads and facial tissue. 

The above conflicting results have led researchers 

to try to explain the lack or low level of added predictive 

power of models using importance weights. Sheth and Tal-

arzyk (92) posited the following possible explanations: 

1. The practice of using product class-specific 

rather than brand-specific importance weights. 

2. The use of ordinal data for the dependent pref-

erence variable. 

3. Weighting and summing procedures which might 

remove variations in the independent variables. 

4. Respondents implicitly incorporating importance 

into their belief ratings. 

5. The use of cross-sectional regression analysis 

when heterogeneity in the sample might be expected 



26 

Beckwith, et al (10) also offer several competing 

explanations. The first explanation is that a variety of 

data-based problems including: measurement of weights and 

perceptions, implicit weighting by individuals, correlations 

between attributes, and near uniformity of the weights all 

combine to make the marginal improvement of differential 

weights very small. The second explanation is that the 

model is misspecified. 

According to Wilkie and Pessemier (102) the weight 

of the evidence indicates that importance weights are not 

likely to reduce the explanatory power of the model. As a 

result, they conclude that "the importance or value compo-

nent should continue to be included in the model" (102, p. 

4 36) . This conclusion is supported by the recent research 

of Bettman, et al (16) which found that both the belief and 

importance components make substantial contributions to the 

explanation of brand affect. 

Brand beliefs 

"Brand beliefs (also termed expectancy, perceived 

instrumentality, or valance) affect the entry of brand-

specific judgments and differences into the model" (102, 

p. 4 34). The purpose of the variable is to reflect a re-

soondent's perceptions of the association between a brand 

and relevant product attributes. Controversy has arisen 

over whether the belief measurement should represent pure 

cognition or combine affective and cognitive aspects. 
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The purely cognitive approach would require the 

respondent to measure only the probability that a brand 

possesses an attribute (e.g., brand X is sweet-sour). The 

affective-cognitive approach asks the respondent to measure 

the satisfaction offered by the brand-attribute combination 

(e.g., brand X tastes satisfactory-unsatisfactory). In 

Wilkie and Pessemier's excellent review of the literature, 

forty-one of forty-two studies used a belief component which 

incorporated satisfaction (102, p. 434) . 

Another issue concerning the belief measurement in-

volves the use of ideal points versus the typical measure 

that assumes that more of an attribute is better. The ideal 

point approach recognizes that for some attributes, more is 

not necessarily better (e.g., sweetness, sudsiness, etc.). 

The typical use of bipolar rating scales assumes that "more 

is better" and effectively calculates distance from the end 

points of the scale. 

Studies of Lehmann (63), Bass, Pessemier and Leh-

mann (4), Ginter (45), and Winter (105) have all compared 

the ideal point with the typical approach. The studies all 

conclude that the typical approach performs slightly better 

than the approach employing ideal point. The conclusions 

suggest that respondents experience some difficulty in com-

prehending the concept of an ideal point. 
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Model structure 

In addition to the controversy over the question of 

whether or not to include importance weights in the model, 

other questions concerning the structure of the basic model 

have been raised. The major questions that concern research-

ers stem frora the raultiplicative and suramative assumptions 

of the linear compensatory model. The adequacy-importance 

model (A., = L B. ., I., ) assuraes that an individual's at-
^ i=l ^̂  ^^ 

titude toward an object is a result of summing the belief 

times importance products. 

A recent study by Bettman, et al (15) lends strong 

support to the multiplicative and summative assumptions 

implicit in the model. The results of the study showed that 

89% of the seventy-two subjects tested actually used a multi-

plicative cognitive algebra. That is, they engaged in some 

form of raultiplication of the belief and importance compo-

nents. These results confirmed an earlier study by the 

same authors that showed that 69% of the respondents raet the 

multiplicative assumption. The sarae study showed that 51% 

of the sample raet the suramative assumption of the linear 

compensatory model, with the remaining subjects exhibiting 

minor violations of the summative assumption. The authors 

concluded that both the multiplicative and summative assump-

tions of the raodel were generally supported by their research, 

According to the authors, the relatively low percentage of 
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respondents meeting the summative assumption (51%) was due 

in part to the research design. 

Another issue of model structure concerns the ques-

tion of how the model converts belief-importance ratings 

into a resulting attitude score. The Minkowski metric is 

typically used. In economic theory terminology, the Min-

kowski metric concerns " . . . the behavior of marginal util-

ity as more or less of an attribute is offered" (102, p. 

4 37). The basic model assumes a Minkowski metric equal to 

one. The model can be rewritten to show this assumption as 

follows: 

n 

Z 
i=l ^ijk ^ik 

1/r 

where r = Minkowski metric = 1 

"The judgment that r = 1 assumes that the marginal utility 

of an attribute deviation or level remains unchanged across 

all product classes, attributes, and consumers" (102, p. 

4 37) . The impact of changing the value of r is basically 

an issue of weighting. Values of r that are less than one 

give lower belief ratings proportionately greater weight, 

while values of r greater than one have the opposite effect 

Several studies have addressed the Minkowski metric 

issue. Lehmann (63) found that an r of 1 yielded higher 

rank correlations between attitude and affect. His study, 

which focused on respondents preferences for television 
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shows, found that the average rank correlations for r = 1 

and r = 2 were .72 and .68 respectively. Other studies by 

Bass, Pessemier and Lehmann (4) and Ginter (45) also found 

that an r of 1 provided better preference predictions. 

Thus, the assumptions of the linear compensatory 

model have generally been supported by the reported research. 

The raultiplicative, suramative, and Minkowski raetric assumptions 

inherent in the model have been examined by a number of stud-

ies. Research has also shown that both major components of 

the model (beliefs and importances) make substantial con-

tributions to the explanation of brand affect. Furtherraore, 

research has pointed out the importance of using only salient 

attributes that reflect consumer perceptual dimensions in 

the model. 

The Predictive Performance of the 
Linear Compensatory Model 

Since the linear compensatory model has generated 

such interest among researchers, it is appropriate to re-

view the predictive accuracy achieved by the model. Most 

researchers agree that individual level analysis is much 

superior to cross-sectional analysis. Wilkie and Pessemier 

(102) point out the shortcomings of cross section analysis 

which ignores individual differences in subjects. Cross 

sectional " . . . techniques can be used only at the cost 

of assuming respondent homogeneity in scale measurement. 
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in attitude dimensionality, and in functional relationships 

of attitudes to brand preference or choice behavior" (102, 

p. 436) . Thus, the following discussion of the results 

achieved by the linear compensatory model is based on stud-

ies that have employed an individual level methodology. This 

approach is used because of the superiority of the methodology 

and the comparability of the results of different studies. 

Those studies that have used individual level anal-

ysis have generally chosen one of two methods to evaluate 

the performance of the model. Correlation analysis is one 

common method that has been employed to "test" model perform-

ance. When this approach is used, the subject's attitude 

scores for several brands of a product class are numeri-

cally ranked and the coefficient of rank correlation is com-

puted between this ranking and the subject's stated prefer-

ence ranking of the brands. This procedure is repeated for 

each individual participating in the study. The performance 

of the model is then evaluated by computing the average co-

efficient of correlation for all individuals. 

Wilkie and Weinreich (103) used Spearman's rank cor-

relation as a means of comparing the predictive performance 

of a linear compensatory model. The study requested twenty-

nine housewives to rate seven supermarkets on seven store at-

tributes. While the objective of the study was to evaluate 

the predictive performance of the model as the number of at-

tributes was varied, the researchers reported an average 
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Spearman's rank correlation coefficient of .6 between ac-

tual and predicted preference rankings. The study also re-

ported that the average increased to .76 when the number of 

attributes was varied and the optimum number for each in-

dividual was used. Individual correlation coefficients 

peaked at an average of 3.6 attributes. 

A similar study of Nakanishi and Bettman (74) meas-

ured consuraers' attitudes toward seven brands of toothpaste. 

Both the weighted and unweighted versions of the Fishbein 

model were tested. When respondents evaluated the brands 

on five product attributes the average correlation was .69 

for the weighted model and .68 for the unweighted model. 

The other basic methodology that has been used to 

test the predictive power of the model is the "confusion 

matrix" (such as those shown in Tables la and Ib). The 

confusion matrix is a two dimensional matrix which summa-

rizes the predictive results of a study by stating the con-

ditional probability of a respondent's stated rank order 

preference for a brand given the rank order predicted by 

the model. The confusion matrix approach is appealing be-

cause it presents the percentage of correct predictions by 

rank (the main diagonals of Tables la and Ib). In addition, 

the percentage of incorrect predictions for each rank is 

shown. For example, the first column of Table la shows that 

the model correctly predicted the first rank for 75% of the 



TABLE la 

CONDITIONAL PROBABILITY OF ACTUAL RANK GIVEN 
PREDICTED RANK FOR TOOTHPASTE 

Actual Rank 

33 

Predicted 
Rank 

2 

3 

4 

5 

.75 

14 

07 

03 

.16 

.46 

23 

.12 

.05 

.22 

.39 

.25 

,03 

,13 

.21 

.41 

01 .05 .09 .22 

.01 

.06 

.10 

.19 

,63 

1.0 

1.0 

1.0 

1.0 

1.0 

Per cent correct predictions =53% 

Source: Wayne W. Talarzyk, "A Reply to the Response to Bass, 
Talarzyk and Sheth," Journal of Marketing Research, 
IX (November, 1972), 466. 

respondents studied; for 14% of the subjects the raodel in-

correctly predicted the preferred brands as the number two 

brand; for 7% of the respondents the model incorrectly pre-

dicted the preferred brands as the number three brand, etc. 

This method of presentation enables the reader to evaluate 

the accuracy and degree of error of the model for each rank, 

Figure 2 shows a graphic representation of the main 

diagonals of the confusion matrices for six product cate-

gories studied by Bass & Talarzyk (5). The respondents 

were asked to evaluate five brands in each product class ac-

cording to five product attributes. The overall predictive 
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TABLE Ib 

CONDITIONAL PROBABILITY OF ACTUAL RANK GIVEN 
PREDICTED RANK FOR MOUTHWASH 

A c t u a l Rank 

1 .687 .174 .084 .035 .021 1 . 0 

2 .177 .472 .206 .097 .048 1 .0 
P r e d i c t e d 

Rank 3 .082 . 2 1 0 .387 .205 .116 1 . 0 

4 . 0 3 8 . 105 .217 . 4 1 9 . 221 1 .0 

5 .015 .040 . 106 .244 . 595 1 . 0 

Per c e n t c o r r e c t p r e d i c t i o n s = 48.8% 

Source : Wayne W. T a l a r z y k , "A Reply t o t h e Response t o B a s s , 
Ta larzyk and S h e t h , " Journa l o f Marketing Research , 
IX (November, 1972) , 4 6 6 . 

power, found by averaging the f i ve ranks, ranges from a 

high of 53.4% for brands of b r a s s i e r e s to a low of 48.4% 

for brands of mouthwash. The average over the f i v e ranks 

for a l l s i x product c a t e g o r i e s was 50.7%. 

Figure 3 shows the p r e d i c t i v e r e s u l t s of a study by 

Harrel l and Bennett (53) of the preferences of physic ians 

for f i v e brands of prescr ip t ion drugs used for the t r e a t -

ment of d i a b e t e s . The l i n e a r compensatory model correc t ly 

predic ted 40.8% of the s t a t e d rankings. The p r e d i c t i v e ac -

curacy ranged from a high of 53% for the rank one brand (most 

preferred) to a low of 26% for the third ranked brand. 
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of t he Expectancy Value Model of At t i tude Measurement 
fo r P h y s i c i a n s Prescr ib ing Behavior," Journal of Market-
i ng Resea rch , XI (August, 1974) , 273. 

The data shown in Figure 4 represent the p r e d i c t i v e 

accuracy achieved in a study conducted by Bass, Pessemier, 

and Lehmann ( 4 ) . The authprs used a l inear compensatory 

raodel to measure the a t t i t u d e s of respondents toward e ight 

brands of s o f t dr inks . The p r e d i c t i v e power of the model 

was g r e a t e s t for the f i r s t ranked brand (62%) and the lowest 

for the f i f t h ranked brand (24%). The average percentage of 

correct p r e d i c t i o n s across a l l ranks was 39%. This same 

study reported an average c o e f f i c i e n t of c o r r e l a t i o n of . 78 . 

The data in Figure 5 depic t the p r e d i c t i v e accuracy 

achieved by Winter (106) in a study designed to measure con-

sumer a t t i t u d e s toward brands of scouring pads and f a c i a l 
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8 

The probabil ity of predicting stated rank for 

Source: Frank M. Bass, Edgar A. Pessemier and Donald R. Lehmann, 
"An Experimental Study of Relationships between A t t i t u d e s , 
Brand Preference and Choice,** Behavioral Science, XVII 
(November, 1972), 536. 

t i s s u e . Respondents were asked to evaluate four competing 

b rands i n both p roduc t c a t e g o r i e s . The p r e d i c t i v e r e s u l t s 

for t he b rands of scouring pads ranged from a high of 63% 

for t he f o u r t h ranked brand ( l e a s t preferred) t o a low of 

45% for t he brand ranked second. The average a c r o s s the four 

ranks was 49.7%. The p r e d i c t i v e power of the model was 

h i g h e r for t h e b rands of f a c i a l t i s s u e . The r e s u l t s v a r i e d 

from a high of 82% for the fourth ranked brand to a low of 

52% fo r t he second ranked brand. The average a c r o s s a l l 

r anks was 64.8%. 

The predictive results of a study by Bruno and Wildt 

(21) are shown in Table 2. The study compared the predictive 
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power of the linear compensatory model (weighted and un-

weighted) with three noncompensatory models. Respondents 

were asked to evaluate nine brands of an industrial product. 

The 281 respondents were executives of firms that repre-

sented potential purchasers of the product. The respondents 

were asked to evaluate all nine brands of the product class 

and to state their first three choices in order of prefer-

ence. The linear compensatory models, both weighted and un-

weighted, compared favorably to the noncompensatory models. 

The results of Table 2 suggest that the predictive accuracy 

was approximately the same for both versions of the linear 

compensatory model. In both instances, the model predicted 

the first rank correctly more often than the second and third 

ranks. The average percentage of correct predictions of 48% 

was the sarae for both the weighted and unweighted models. 

While the predictive performance of the linear com-

pensatory model compares favorably to other model structures, 

it nevertheless seems disturbingly low. Reviewing the stud-

ies that have used correlation as a method of evaluating 

model performance, the coefficients range from a high of 

.78 in the Bass, Pessemier, and Lehmann (4) study to a low 

of .6 in the Wilkie and Weinreich (103) research. Those 

studies that used the confusion matrix format to report the 

predictive performance of the model have reported results 

that have ranged from a high of 64.8% in the study dealing 
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TABLE 2 

CONFUSION MATRICES: CONDITIONAL PROBABILITY OF 
BRAND'S ACTUAL RANK GIVEN BRAND'S 

PREDICTED RANK 

Model 

Conjunctive 

Disjunctive 

Lexicographic 

Weighted Linear 
Compensatory 

Unweighted Linear 
Compensatory 

Actual 
Rank 

1 
2 
3 

1 
2 
3 

1 
2 
3 

1 
2 
3 

1 
2 
3 

1 

.39 

.17 

.05 

.66 

.21 

.07 

.56 

.20 

.06 

.67 

.20 

.06 

.68 

.20 

.06 

Predicted 

2 

.21 

.24 

.10 

.23 

.41 

.16 

.25 

.42 

.13 

.23 

.42 

.15 

.22 

.42 

.16 

Rank 

3 

.07 

.13 

.19 

.07 

.23 

.33 

.06 

.19 

.37 

.06 

.20 

.35 

.06 

.21 

.34 

Source: Albert V. Bruno and Albert Wildt, "Toward Understanding 
At t i tude Structure: A Study of the Complementary of 
M u l t i a t t r i b u t e At t i tude Models," The Journal of Consumer 
Research, I I (September, 1975) , 140. 

with brands of fac ia l t i s sue to a low of 39% for brands of 

soft drinks. 

The predictive resul ts reported in the l i terature 

have led researchers to try to improve the performance of 

the model by invest igat ing the issues discussed ear l ier in 
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this chapter. Researchers have varied the number of attri-

butes, the instruments used to measure respondents' belief 

and importance ratings, the basic structure of the raodel, 

the methods of generating salient attributes, etc. While 

some of the proposed modifications have improved the pre-

dictive performance of the basic model, one must still won-

der if perhaps there is some flaw in the specification of 

the model or if there is a missing component. The relatively 

low predictive results reported in the literature suggest 

the need to examine the results of the published studies to 

see if they provide any direction for future research aimed 

at improving the predictive performance of the model. 

After examining the predictive performance of the 

published attitude studies, this researcher found a common 

phenomenon that existed for all research that reported pre-

dictive results in confusion matrix form. This phenomenon 

is the shape of the curves shown in Figures 2 through 5. 

If the main diagonal of the confusion matrix is presented 

graphically, a U-shaped curve becomes apparent. The studies 

represented in Figures 2 through 5 have this common feature 

even though they vary across all of the other major issues 

generally thought to influence the performance of the model. 

The studies vary across product categories, the number and 

raethod of generating attributes, the instruments used to 

measure the importance and belief components, and the exact 
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specification of the model. m summary, the studies varied 

across all of the issues that have received so much atten-

tion from marketing researchers, yet they all have the com-

mon U-shaped curve of predictive performance by rank. 

The shape of the curve suggests that the model pre-

dicts more accurately the brands toward the extreme ranks 

(the raost preferred brand and the least preferred brand) 

and reaches its lowest point at the center of the prefer-

ence ranking. In all ten product categories reported, the 

predictive accuracy by rank displays the same general pat-

tern. 

The obvious question that comes to mind is what 

factor or factors could account for this phenomenon? The 

available evidence suggests that the general shape of the 

curve is not due to the product category selected for study. 

The product categories studied have ranged from toothpaste 

to industrial products. It also seems unlikely that the 

particular version of the linear compensatory model would 

account for the curve. The Bass and Talarzyk (5) study used 

the adequacy-importance model while the Harrell and Bennett 

study (5 3) used the Fishbein version of the model. Table 2 

shows that even the noncompensatory models display the same 

loss of predictive power for raid-rated brands. 

The available evidence also suggests that the num-

ber and method of generating salient attributes is not the 
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causative factor. The study by Harrell and Bennett (53) used 

eleven product attributes that were generated by group depth 

interviews. The Bass and Talarzyk (5) and Bruno and Wildt 

(21) studies used five product attributes produced by un-

structured group interviews. The Bass, Pessemier, and Leh-

mann (4) study used five attributes apparently generated by 

multidimensional scaling techniques. 

The use of importance weights does not appear to 

provide the answer either. The results presented in Table 3 

show that the predictive accuracy is greatest for the first 

rank and decreases through ranks two and three for both the 

weighted and unweighted versions of the linear compensatory 

model. 

The fact that the same shape of curve is found in 

studies that differ across major research issues suggests 

the need to examine other basic factors that may affect the 

model. One such factor that seems to offer great potential 

is the element of respondent uncertainty. It does not seem 

reasonable to assume that respondents evaluate all brand-

attribute combinations with the same degree of certainty. 

It is more likely that respondent certainty varies because 

of differing levels of prior brand knowledge. 

Webster's dictionary defines uncertainty as the lack 

of sureness about something or soroeone. As applied to atti-

tude research, uncertainty exists when the respondent is 
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not absolutely sure that his rating of a brand-attribute 

combination is the only possible response that could be 

true. Thus, for purposes of this study, some degree of 

uncertainty is said to exist anytime the respondent acknow-

ledges that two or more brand-attribute ratings could pos-

sibly be true. For example, if a respondent rates the fla-

vor of Crest toothpaste as 4 on a 6-point scale but recog-

nizes the possibility that some other rating such as 5 or 

3 could be true, he is exhibiting uncertainty. If he does 

not acknowledge the possibility of any rating other than 4, 

he is sure of his rating and no uncertainty exists. 

Respondent Uncertainty as a Possible Explanation 

Respondents may be more certain of their evalua-

tions of most preferred and least preferred brands and less 

certain concerning brands in the middle of the rankings. 

This hypothesis has intuitive appeal in that consumers may 

have clear, well-developed images for brands they perceive 

as the best and the worst and vague, poorly-developed at-

titudes toward mid-rated brands. This would suggest that 

consumers may evaluate brands relative to two basic anchor 

points (best and worst brands) and the farther a brand de-

viates from the anchor points the less certain the respon-

dent becomes of his evaluation. This would explain the 

poor predictive performance of all models for mid-rated 

brands. 
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There is some support for this hypothesis in the 

literature. Wilkie and Pessemier caution marketers to 

" . . . pay particular attention to handling of mid-rated 

brands for which respondents may have less interest and in-

formation" (102, p. 435). George Day (1972) comraents that 

researchers are 

. . . at the mercy of respondents: (1) who are 
uninvolved in the topic of study, and thus are 
careless or confused and (2) who may have only the 
vaguest knowledge of some of the subjects being 
judged. . . . Methods are needed which incorpor-
ate information on the respondent's confidence in 
his ability to make discriminating judgments (36, 
p. 285) . 

Converse (30) made a similar point by distinguish-

ing between "attitudes" and "non-attitudes." He feels that 

much attitude research is confounded by responses of people 

that do not have developed attitudes toward the object be-

ing evaluated. To a non-skier or a novice, all brands of 

ski boots may seem alike; but the experienced skier, on the 

other hand, is able to make fine distinctions between brands 

Converse's point may have even greater implications for 

attitude research involving frequently purchased, low unit-

value items. For low involvement products it is possible 

that even respondents that are heavy users of the product 

may not be able to accurately evaluate more than a few 

brands. Even heavy users may be unfamiliar with some 

brands they are asked to evaluate either because they have 

never used them or have not had recent experience with them. 
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Perceived risk researchers such as Bauer (1960) and 

Cox (1967) have postulated that purchase behavior is influ-

enced by two elements of risk—the consequences of the act 

and the degree of uncertainty the consumer feels concerning 

his ability to judge the outcome of purchasing the product 

in question. According to Bennett and Harrell (1975), 

"Clearly, consequences relate to the beliefs element in the 

attitude raodel. Uncertainty on the other hand, is an addi-

tional eleraent that has not been integrated into attitude 

research" (12, p. 112). 

Cox (32), in describing, "The Sorting Rule Model," 

discusses the way consumers measure the value of informa-

tion. According to Cox, consumers evaluate information con-

cerning a product on two dimensions—its predictive value 

and its confidence value. If for any reason the consumer 

is uncertain about his ability to evaluate the information, 

he is less likely to use that information in evaluating the 

product. Since attitude models require respondents to eval-

uate brands according to relevant attributes, it seems logi-

cal that researchers should also know how certain the re-

spondent is concerning those responses, Applying Cox's no-

tion to an attitude measureraent situation, a respondent 

might rate the "teeth whitening ability" of brands of tooth-

paste as important, yet not use that attribute to discrim-

inate between brands because he is uncertain of his ability 

to judge brands on that attribute. 
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In a recent article, Etter (42) posits that the 

typical weighted and unweighted linear compensatory models 

that are popular among attitude researchers can be viewed 

as multiattribute decision theory models where the respon-

dent's decisions are made under conditions of certainty.* 

Thus, these models do not take into account respondents' un-

certainty regarding the degree to which a brand possesses 

a particular attribute. For example, a respondent might be 

uncertain as to whether the taste of Lavoris should be rated 

as a 4, 5, or 6 on a 7-point scale. 

While the vast majority of the published research 

has not taken the certainty of the respondent's brand eval-

uations into account, a few researchers have begun to recog-

nize the need to do so. In 1972 Wilkie and Pessemier (101) 

point out the " . . . difficulty concerning the respondent's 

specific knowledge about brands and choice sets. Data col-

lection should be designed to allow for the dropping of ob-

servations when knowledge falls below some minimum level . . ." 

(101, p. 22). 

Recently (1975) two studies have addressed the issue 

of respondent certainty in attitude research. Bennett and 

Harrell (12) published the results of their study designed 

to explore the role of respondent confidence in predicting 

*Conditions of certainty refer to those decision sit-
uations where all information is known in advance (e.g., the 
respondent knows in advance what styling, economy, and depend-
ability he will receive from a particular brand of automobile). 
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buyers' attitudes. This study used the Fishbein model to 

raeasure physicians' attitudes concerning five brands of a 

prescription drug used for treating diabetes. The objec-

tives of the project were to: (1) examine the relationship 

between the consumer's overall confidence for a brand and 

his stated intention to use the brand and (2) examine the 

role of buyers' confidence in their beliefs about brands in 

the buyer behavior process. 

Bennett and Harrell found that buyers' confidence 

in brands of a product class is related to their stated in-

tention to use the brands. They report that the finding is 

probably of only rainor significance since ". . . it could 

be argued that the proposition itself approaches being a 

tautology" (12, p. 116). 

The more significant finding was the role of buyers' 

confidence in their beliefs about brands in a product class. 

The study found that combining confidence in the raultiplica-

tive scheme along with beliefs and importances (beliefs x 

importance x confidence) failed to increase the predictive 

performance of the model. The average correlation for the 

five brands was .45 for the model excluding the confidence 

factor and .46 for the confidence version. However, the re-

searchers did find a significant difference in the predic-

tive power of the model when respondents were grouped into 

low and high confidence groups. For the high confidence 

group, the model correctly predicted 45% of the rank order 
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preferences. The low confidence group showed a 36% accur-

acy rate. The authors concluded that confidence in judg-

ments about brands acts as a moderator variable. That is, 

the model is more accurate for those individuals who are 

more confident of their evaluations. 

Another recent article by Ahtola (1) specifically 

recognizes that respondents are not always absolutely cer-

tain of their brand-attribute evaluations. In his vector 

model, Ahtola employs an expected value approach.* An in-

dividual's attitude score for a brand is the result of multi-

plying two vectors. One vector represents the respondent's 

evaluations of various states of a product attribute (e.g., 

his evaluation of the goodness or badness of a soft drink 

being very carbonated, fairly carbonated, slightly carbon-

ated, etc). The other vector represents the likelihood that 

a particular brand possesses various states of the attribute 

(the probabilities of 7 Up being very carbonated, fairly car-

bonated, etc). The two vectors are multiplied together to 

yield an expected value reflecting the respondent's attitude 

toward the degree of carbonation possessed by 7 Up. 

*Expected value is an approach to decision-making 
under conditions of risk when the decision maker knows the 
potential outcomes of an alternative and can assign probabil-
ities to those outcomes. The expected value of the alter-
native is found by adding the products of outcomes (expressed 
numerically) times the probabilities. The formula can be 
stated as: n 

EV = l 0. - P^ 
i=l 

O-EXAS TECH UCiU/—• 
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This procedure is repeated for all salient attributes and 

the overall attribute score is found by summing the expected 

values for all attributes. 

While Ahtola's vector model does not attempt to meas-

ure uncertainty directly, it does allow the respondent to 

demonstrate his uncertainty by assigning probabilities to 

brand evaluations. What seems to be needed is research spe-

cifically designed to raeasure respondent uncertainty and to 

find ways to use the uncertainty component to improve the 

performance of the basic model. It is conceivable that un-

certainty can be incorporated directly into the model. It 

is also likely that by measuring uncertainty, researchers 

will gain insights into the problem of selection and quali-

fication of respondents. It is entirely possible that the 

weak predictive power of the raodel is, at least partially, 

due to including highly uncertain responses in the model. 

Some respondents may be able to evaluate a few brands in a 

product class but unable to evaluate all brands. The ob-

jectives of this research was designed to investigate these 

and other important questions concerning the effects of un-

certainty on the basic attitude model. 



CHAPTER III 

STATEMENT OF PROBLEM AND METHODOLOGY 

Statement of the Problem 

One concern of attitude researchers is the abil-

ity of attitude models to predict a respondent's preference 

ranking of a set of brands. The predictive results reported 

in Chapter II show that attitude models have not been highly 

successful in reconstructing an individual's preference 

ranking. The reason for concern stems not from the weak 

predictive power per se, but from the possible implications 

of the result. If an attitude model demonstrates weak pre-

dictive performance, it could mean the raodel is misspeci-

fied or that a basic coraponent is missing. In either case, 

the ability of the raodel to accurately reflect consumer at-

titudes would be reduced. 

An objective of this research is to attempt to im-

prove the performance of the "adequacy-importance" model by 

exploring the effects of respondent uncertainty on the model. 

The study was designed to measure the degree of uncertainty 

experienced by respondents when they evaluate brands on speci 

fied attributes. Also, the research tested the predictive 

51 
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power of four proposed models, which incorporate the uncer-

tainty component, against the basic model. Specifically, 

the research was designed to answer the following questions: 

1. Do respondents experience uncertainty when 

evaluating brands of a product class according 

to product attributes? 

2. Does respondent uncertainty vary across groups 

of brands the respondent views as: "acceptable 

for purchase," "unacceptable for purchase," 

and "unable to categorize as either acceptable 

or unacceptable"? 

3. Is respondent uncertainty affected by recent 

product experience? 

4. Is the predictive power of the model affected 

by using subjects who have recent product ex-

perience? 

5. Will the predictive power of the model increase 

if the model is modified to include measure-

ments of respondent uncertainty? 

Significance of the study 

The iraportance of the study is reflected in the num-

ber of ways attitude models may be useful to marketing man-

agers. Chapter I reported a variety of uses of attitude 

data ranging from brand positioning decisions to the allo-

cation of proraotional funds. However, if marketers are 
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going to use attitude raodels in decision making, it seems 

important that they understand the degree of uncertainty that 

is incorporated into the results and how it affects the raodel. 

It could be that researchers are asking respondents to fur-

nish inforraation they siraply do not have. 

It is also iraportant to ascertain the impact of pro-

duct experience on respondent uncertainty. If product ex-

perience lowers uncertainty significantly, this inforraation 

would have iraplications for raarketing practitioners and re-

searchers alike. Practitioners could use the information 

when designing raarketing strategy for their brand offerings. 

The inforraation raight be useful to researchers to establish 

new guidelines concerning the qualification of respondents 

for attitude research. If attitude models are sensitive 

to the degree of uncertainty felt by the respondent, re-

searchers must find ways of either reducing or measuring 

uncertainty. 

If the perforraance of attitude models is affected 

by the uncertainty factor, it would seem appropriate to re-

search possible methods of incorporating measures of respon-

dent uncertainty into attitude models. This study evalu-

ates the predictive perforraance of four models that employ 

the uncertainty component. 

In sumraary, the topic seems to be rich in potential. 

The possible conclusions could have far-reaching implications 

for marketing practitioners as well as researchers. 
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Methodology 

Basic reasearch issues 

There were two basic research issues that had a 

large influence on the methodology proposed for the study. 

These issues were: (1) the need to experimentally manipu-

late the level of brand experience of respondents, and (2) 

the need for some standard of measure against which the re-

sults of the study could be corapared. 

One of the basic objectives of the study was to 

examine the relationship between the respondent's level of 

brand experience and the uncertainty he feels when evaluating 

the brand according to specific attributes. The predicted 

result was that uncertainty would decrease as the level of 

product experience increases. The problera in testing this 

notion lies in raeasuring levels of prior brand experience. 

The respondent can either be questioned directly or product 

experience can be experiraentally controlled. 

The raajor advantage of questioning the respondent 

concerning his past brand experience is that the approach 

is simple and direct. The primary limitations of such self 

report measures are that the results are dependent upon the 

respondent's ability to recall past experiences and his will-

ingness to give accurate answers. 

The purpose of experimentation is determining cause-

and-effect relationships among phenomena. "The goal of 
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experimental design is the confidence that it gives the re-

searcher that his experimental treatment is the cause of 

the effect he measures" (33, p. 293). When the goal of re-

search is to test the causal relationship between variables, 

correlation is insufficient; an experiraent is required. 

The study eraployed an experiraental approach to test 

the relationship between brand experience and respondent un-

certainty. Brand experience was experiraentally controlled 

by assigning respondents to two groups. The experiraental 

group was given a nuraber of brands of the product class to 

use prior to responding to the questionnaire and the control 

group was not. 

The second major issue concerned evaluating the 

final results of the proposed research. Since the saraple 

was relatively sraall due to financial limitations, it was 

felt that the conclusions of the study would be stronger 

if they could be compared to a previous study reported in 

the literature. That is, if the predictive performance 

of the basic model was found to be similar to another study, 

the researcher could be more confident that the conclusions 

of the study were not due to the particular group of sub-

jects chosen for the study. In order to achieve this addi-

tional comparison diraension, the product category had to be 

one that had been studied previously. Also, in order to 

preserve comparability, the study should use the same pro-

duct attributes used in the previous study. 
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The two basic research issues were singled out for 

discussion because they had a profound irapact on other meth-

odological decisions. The remainder of this chapter de-

scribes the other iraportant raethodological considerations 

of the study. 

The experiraental design 

The study eraployed an "after only with split control 

group" design. This research design, was chosen in order to 

test the irapact of recent product experience on respondent 

uncertainty and the predictive perforraance of the basic raodel 

The "after only with control group" design is normally used 

to measure the effect of an experimental variable. In this 

study, the experimental treatment was the use of the brands 

of a product class. The experimental group used the pro-

duct and the control group did not. 

Alternative research designs include the "before-

after with control group" and the "four-group-six-study" 

designs. The "before-after with control group" design was 

not chosen because it has " . . . serious limitations when 

used with human subjects. . . ." (19, p. 85). When people 

are questioned about their attitudes or ideas before the 

introduction of the experimental variable, they may become 

more aware of the product, and thus, be influenced more than 

individuals not questioned in advance. The "before" raeas-

urement may sensitize respondents to the brands and product 
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attributes of the study and thereby affect their "after" 

responses. 

The "four-group-six-study" design is also an alter-

native to the "after only with control group" approach. It 

is designed to overcome the problems encountered when there 

is interaction between the respondent and the questioning 

process. The major limitation of the design is that it re-

quires twice the number of respondents of the "after only 

with control group" design. The "after only with control 

group" design was selected because it offers a viable alter-

native to the "four-group-six-study" design and is much 

less expensive. 

The split control group technique was selected to 

test the validity of the research findings. The posited at-

titude models, which will be discussed later in this chap-

ter, were compared and tested on half of the control group 

respondents and the results were retested on the other half, 

This test-retest procedure is used to determine whether 

the research findings stand up when retested using a dif-

ferent group of respondents. If the results of both groups 

are similar, the researcher can be more confident of the 

conclusions drawn from the study. 

The research saraple 

The research instrument was administered to adult 

(18 years and older) users of mouthwash. Only users of the 
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product were selected. This restriction insured that re-

spondents had well-developed attitudes for at least one of 

the brands used in the study. The only other qualification 

was that the respondent's preferred brand be one of the five 

national brands included in the study. 

Choice of product category 

Mouthwash was selected as the product category for 

several important reasons. Since the study required one 

group of experimental subjects to use the product, the fol-

lowing criteria were used to select the product category: 

1. Time liraitations of the study dictated that the 

product be: (1) one that subjects use frequently, 

and (2) one that subjects can evaluate after 

liraited usage. Products like razor blades, which 

are judged on durability or longlastingness, were 

not considered appropriate for the study. 

2. Cost limitations of the study required the pro-

duct category to be one that contained a liraited 

nuraber of relatively inexpensive national brands. 

3. For coraparison purposes, the product category 

had to be one that had been studied and the re-

sults reported in the literature. 

After considering numerous product categories, mouthwash 

eraerged as the raost suitable product of the proposed study. 

The five brands that were selected for the study are shown 
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in Figure 6. The brands include all of the national brands 

that are offered in the 6 or 7 ounce container in the 

Lubbock raarket. Another brand, Binaca, which was stocked 

by some retailers, was not selected because the raanufacturer 

had announced plans to drop the brand. 

Each meraber of the experimental group was given all 

five brands of raouthwash to use as part of the study. The 

bottles were coraparable in size (6 or 7 ounces) and were iden-

tical to those found in retail outlets. A price was stamped 

on each brand which reflected the average retail price for 

the brand in the Lubbock market. 

Figure 7 shows the five product attributes that were 

used in the study. These attributes are the sarae as those 

used in the Bass and Talarzyk (5) study. It was necessary 

to use the same product attributes in order to preserve the 

coraparability of the two studies. In addition, a pilot 

study using raultidiraensional scaling techniques strongly 

supported the attributes used in the Bass and Talarzyk study. 

The selection of respondents 

The subjects used in the study were adult raouthwash 

users residing in Lubbock, Texas. Due to the experiraental 

nature of the study, a convenience sarapling approach was 

selected. The intent of the study was one of construct val-

idation. That is, the study was designed to test whether 

measures of respondent uncertainty could be used to improve 
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Fig. 6. Brands of mouthwash 

Taste/Flavor 

Color 

Germ Killing Strength 

Effectiveness 

Price 

Fig. 7. Product attributes. 

the performance of attitude models. The purpose of the 

study was not to make inferences concerning a large popula-

tion; therefore, a random procedure was not selected. 

Saraple size 

The proposed research instruraent was adrainistered 

to approximately 290 respondents which were assigned to an 

experimental group and a control group. After evaluating 

the completed questionnaires, 262 were usable in the study. 

For reliability purposes, the 173 respondents assigned to 
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the control group were split into two groups. The experi-

mental group consisted of eighty-nine subjects. 

The sample size of the study was based on consider-

ations of the statistical tests of significance that were 

used to evaluate the results of the study. The results of 

a pilot study of twenty respondents was used to estimate 

the standard deviation needed to compute the sample size for 

the analysis employing the "t-test."* Using an allowable 

error of .05 (for the correlation coefficient), and a con-

fidence factor of 95%, the computed sample size was sixty-

four for each group. The sample size was raised for each 

group because of the possibility of obtaining some unusable 

questionnaires, and the possibility that the estiraated stan-

dard deviation had been understated. The saraple size was 

also found to be adequate for the other statistical tests 

used in the study. 

Procedures 

Merabers of the Outreach Class of St. Luke's United 

Methodist Church assisted in contacting potential respon-

dents. Their cooperation was achieved by agreeing to pay 

the treasurer of the class $2.00 for each qualified person 

that chose to participate in the study. 

• /s . z ) 2 
*The forraula used was: n = (—-—/ , where: 

S = estiraated standard deviation, Z = coflfidence factor 
stated in standard deviation units, and E = the allowable 
error. 
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Those subjects that were selected for the control 

group were asked to asserable at a convenient location to cora-

plete the questionnaire presented in Appendix B. Since this 

was the only contact between the researcher and subjects in 

the control group, raerabers of the research team checked each 

questionnaire for corapleteness as it was turned in by the 

respondent. As shown in Appendix B, respondents of the con-

trol group were asked to provide the following information: 

1. Basic demographic inforraation (Part IV of 

Appendix B). 

2. Measureraents of the respondent's feelings con-

cerning the iraportance of five product attri-

butes in evaluating brands of raouthwash (Part 

II of Appendix B). 

3. Ratings of each of the six brands according to 

the five product attributes (Part I in Appendix 

B) . 

4. Measurements of the degree of uncertainty felt 

for each brand-attribute evaluation (Part I in 

Appendix B). 

5. A ranking of the brands according to the re-

spondent's preference (Part III, Question 2 

in Appendix B). 

6. An indication of those brands the respondent 

had actually used (Part III, Question 3 in Ap-

pendex B). 



63 

7. A breakdown of the brands into brands consid-

ered acceptable for purchase, brands unaccept-

able for purchase, and the brands the resnondent 

was unable to categorize as either acceptable 

or unacceptable (Part III, Question 1 in Appen-

dix B). 

After gathering the data for the control group, each 

questionnaire was numbered and randomly assigned to two groups 

by a systematic selection procedure, whereby the number one or 

two was selected at randora. Starting with the nuraber selected 

at randora, every other number was assigned to the first 

group. The reraaining subjects represented the second group 

of control respondents. 

Members of the experimental group responded to the 

sarae research instruraent used by the control group. The 

only difference in the procedure was that raembers of the ex-

periraental group were given bottles of all five brands of 

raouthwash to use prior to responding to the questionnaire. 

The experiraental group was given instructions concerning the 

procedures to be followed when using the product (see Appen-

dix A) . Respondents were instructed to use only one brand 

of raouthwash each day in the manner that they normally use 

raouthwash. The brands were numbered 1 through 5 and the 

subjects were instructed to use the brands in numerical order. 

Since the brands were randomly ordered for each respondent, 

all five brands were used during each of the five days of 
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the trial period. This procedure was used to avoid any bias 

due to order of usage. 

After the five-day trial period, subjects in the 

experimental group were asserabled and asked to complete the 

research instrument. The data generated from the experi-

mental and control groups were used to test the hypotheses 

posited later in this chapter. 

xMeasureraent scales 

The six-point bipolar scales that were selected are 

the sarae as those used by Bass and Talarzyk (5) with the 

exception of minor modifications required to measure respon-

dent uncertainty. The relative importance the respondent 

attaches to a product attribute was measured on a bipolar 

scale with the two end points labeled "not very important" 

and "very iraportant." 

The belief and uncertainty coraponents were measured 

on a modified version of the six-point scale used by Bass 

and Talarzyk. The points on the proposed scale were nura-

bered and described by adjectives ranging from "poor" to 

"excellent." The reader is referred to Figure 8 and Appen-

dix B for examples. 

Measuring uncertainty 

The proposed raeasurement scales were designed to 

obtain a rich measure of respondent uncertainty. The 
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An example of the method of measuring 

proposed technique of measuring uncertainty was developed 

by Woodruff (109) in 1972. The technique is based on the 

Bayesian decision theory concept of a prior probability 

distribution. "This kind of distribution provides a quan-

titative measurement of the decision maker's subjective 
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estimates of the relative likelihood of all possible states 

of some parameter of interest being the true state. These 

estimates, in turn, reflect the decision raaker's past in-

formation about the parameter" (109, p. 258). 

Adapted to fit the proposed study, the respondent 

was asked to rate brands of raouthwash according to salient 

product attributes (see Figure 8). Following each brand-

attribute evaluation, the respondent was asked to express 

the certainty of his rating on the same scale. The hypo-

thetical respondent in Figure 8 was told to: (1) place 100 

points above the scale rating given the brand-attribute com-

bination, (2) designate a range of values which could pos-

sibly be accurate evaluations of the brand-attribute com-

bination being considered, and (3) allocate points to every 

value within the range so that the relative number of 

points for each represented his judgment of the relative 

likelihood of the accuracy of that evaluation (109, p. 260). 

For example, if a scale value was considered twice as likely 

as another, the forraer should receive twice as many points. 

The information provided by the method can be easily 

transformed into a discrete probability distribution which 

reflects the degree of uncertainty of the respondent's 

brand-attribute evaluation. The uncertainty of the respon-

dent can be measured by computing the variance of the dis-

tribution. The variance is an excellent measureraent of 

respondent uncertainty in that it measures the dispersion 
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of the distribution. When the subject is absolutely cer-

tain of his evaluation, he simply places 100 above the 

scale rating and the variance will be zero. At the other 

extrerae, a respondent that is absolutely uncertain would 

place 100's above all scale values and the variance would be 

2.5. Obviously, most responses will fall somewhere be-

tween the two extremes. 

After the raeasures of uncertainty were calculated, 

they were transformed to range from one to a raaxiraum of 

six with larger numbers reflecting greater certainty. 

This rescaling and inverse transformation was used to give 

the uncertainty component equal weight with the other com-

ponents of the model. 

Woodruff developed the methodology because he be-

lieves that when a respondent provides a scale rating he is 

actually providing the most likely evaluation of the brand-

attribute corabination, given his prior information. "How-

ever, he may be iraplicitly forraing a probability distribu-

tion over all the scale gradations he considers possibly 

applicable and then using the raodal (or mean) gradation as 

his response" (109, p. 260). 

Woodruff contends that this average response is 

probably adequate to describe the evaluative (affective) 

component of the attitude, but not to describe prior infor-

mation about the brand (the cognitive component). The 
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Woodruff method considers the entire distribution on each 

rating scale, not just the modal value. 

The Woodruff raethod has two important advantages 

over simpler scaling techniques (e.g., a six-point bipolar 

scale). The Woodruff measure is a continuous variable and 

can therefore take on any value within the defined range. 

Thus, it should be a more precise measureraent than that pro-

duced by a discrete scale. In addition, the Woodruff method 

identifies the respondent's perceptions concerning the range 

of possible scale values that could represent the true state, 

For example, a respondent raight rate the color of a brand 

of mouthwash as 4 and show that the true rating might be as 

low as 2 or as high as 5.5. This range of possibilities may 

represent important information and might be useful as a 

measure of respondent uncertainty. However, when the range 

is combined with the probabilities generated by the Woodruff 

method, the variance of the distribution can be computed 

which should provide a richer measure of respondent uncer-

tainty. 

Hypotheses and Analytical Techniques 

The first step in the analysis of the data was to 

evaluate the demographic data supplied by the respondents. 

This analysis will show the general characteristics of the 

subjects taking part in the study. These data were eval-

uated by calculating the average (mean or percentage) for 
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each question. The result of this analysis provides a 

deraographic profile of the respondents that participated 

in the study. Demographics were not used to stratify the 

sample since this would require a rauch larger saraple. 

The reraaining analyses were directed at answering 

the basic questions posed earlier in this chapter. The 

first objective of the study was to answer the question, "Do 

respondents experience uncertainty when evaluating brands 

of a product class according to salient product attributes?" 

This question was examined by calculating an overall meas-

urement of uncertainty for each control group respondent. 

The measure used was the raean uncertainty score for the 

thirty brand-attribute corabinations the respondent evalu-

ated. An average for all respondents was calculated as well 

as the range of uncertainty scores. 

Hypotheses 

The first hypothesis to be tested emanates from the 

question, "If the respondent is asked to categorize brands 

into groups labeled 'acceptable for purchase,' 'unacceptable 

for purchase,' and 'unable to decide'; will uncertainty of 

brand-attribute ratings be the same for all three groups?" 

This question was designed to determine whether uncertainty 

varies across these three basic categories. 

The categories were suggested by the work of Sherif, 

et al (86, 87) in the field of social psychology. Sherif 
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found that the intensity of one's attitude toward an object 

was related to the iraportance of the object and the sub-

ject's ego-involveraent with the object. In addition, Sherif 

found that the intensity of one's attitude (coramitment) 

could be predicted by the way the subject categorized state-

ments concerning the attitude object. 

Adapting the notion to fit a raarketing context, 

Sherif's research suggests the following relationships: 

1. As coraraitraent to a particular brand increases, 

the number of brands the subject finds accept-

able decreases, the number of unacceptable brands 

increases, and the nuraber of brands in the un-

decided category approaches zero. 

2. As brand coraraitment decreases, the subject 

finds raore brands acceptable, fewer unaccept-

able, and the nuraber of brands in the undecided 

category increases. 

While the proposed research is not directed toward the study 

of brand loyalty, the Sherif categorization may be useful 

to study respondent uncertainty. The Sherif format of cate-

gorizing brands into groups may provide an excellent method 

of identifying those brands the consumer is unable to eval-

uate due to lack of brand knowledge. Those brands the re-

spondent is unable to categorize as either acceptable or 

unacceptable for purchase may represent high uncertainty 

brands that the respondent should not be asked to evaluate. 
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This notion was tested by raeasuring respondent uncertainty 

for the three brand categories. The entire control group 

was used to test the following null hypothesis: 

HQI. There is no significant difference in the level 

of respondent uncertainty across the three 

categories. 

Respondent uncertainty for a category was deter-

rained by calculating the raean brand-attribute uncertainty 

rating for brands the respondent placed in that category. 

Thus, three raeasures of uncertainty were deterrained for each 

respondent, one for each brand group. 

The hypothesis was tested by Friedman's two-way anal 

ysis of variance by ranks test. This nonparametric tech-

nique was chosen because the three raeasures of uncertainty 

calculated for each respondent will not meet the independ-

ence assumption of the parametric analysis of variance 

techniques. 

According to Siegel, "when the data from k raatched 

samples are in at least ordinal scale, the Friedman two-

way analysis of variance by ranks test is useful for test-

ing the null hypothesis that the k samples have been drawn 

from the same population (e.g., that respondent uncertainty 

is consistent across the three groups)" (93, p. 166). 

The next hypothesis was designed to examine the 

relationship between respondent uncertainty and product 
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experience. The relationship was tested by the following 

null hypothesis: 

HQ2. There is no significant difference in the aver-

age uncertainty levels of the control and ex-

perimental groups. 

The hypothesis was evaluated using a "t-test" to 

test the difference between two saraple means. A general 

measure of respondent uncertainty was determined by suraming 

the thirty brand-attribute uncertainty ratings for each 

subject in the sample. The mean for raerabers of the control 

group was coraputed and corapared to the raean of the experi-

mental group. 

The third hypothesis focuses on answering the ques-

tion, "Is the predictive power of the adequacy-importance 

raodel affected by using subjects who have had recent pro-

duct experience?" The question was answered by calculating 

the rank correlation between an individual's attitude scores 

generated by the raodel and his stated rank order preference 

for brands of mouthwash. This procedure was followed for 

all members of the sample and the average correlation co-

efficient for the control group was corapared to the aver-

age for the experiraental group. 

After the coefficients of rank correlation were 

computed for all individuals, each was transformed using 

Fisher's "Z" transformation, and the average "Z's" for both 

groups were tested by a "t-test." The "Z" transformation 
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was necessary because the correlation coefficient is not 

normally distributed. By transforming the correlation co-

efficients to normally distributed "Z" values, the data met 

the assumptions of the "t-test." The hypothesis may be 

stated as follows: 

HQ3. There is no significant difference between 

the average correlation coefficients of the 

experimental and control groups. 

The last research question concerns possible ways 

to incorporate the uncertainty component into the basic 

raodel. Specifically, "Can uncertainty be used to increase 

the predictive power of the model?" In keeping with pre-

vious analytical procedures, predictive power was deter-

mined by the coefficient of rank correlation between actual 

and predicted rank order preferences. Only those brands 

the respondents categorized as acceptable or unacceptable 

for purchase were used. 

Four different methods of incorporating the uncer-

tainty component were examined and compared with the basic 

"adequacy-importance" version of the linear compensatory 

model. One-half of the control group was used to test the 

following proposed models: 

1. A-i = ? B..,'I.,*U..| ^' "ik . , iik ik iik 
1=1 



where; 

3. A. 

74 
n 

jk = J , hj^- dik + "ijfc) 
n 

4. A., = Z B*. .• I*., 
Dk ^_^ i^k ik 

n 
5. A.^ = 5] B jk " ^ B̂ îl liv (Basic Model) 

1 = attribute or product characteristic 

j = brand, 

k = respondent, such that: 

Ajĵ  = consumer k's attitude score for brand j, 

••'ik ~ ^^® importance weight given attribute i 

by consumer k, 

Bijk = consumer k's belief as to the extent to 

which attribute i is offered by brand j, 

and 

U^.j^ = the uncertainty of consumer k concern-

ing his rating of the extent to which 

attribute i is offered by brand j. 

Model 1 combines uncertainty with beliefs and impor-

tances in a multiplicative form. This model was suggested 

in a study by Harrell and Bennett (1975). In their research, 

they combined a measure of the respondent's confidence with 

* = Brand-attribute combinations were eliminated 
from the basic model in a stepwise manner according to re-
spondent uncertainty. The most uncertain combination for 
each brand was removed first, the second most uncertain com-
bination next, and so on. The predictive power of the model 
was evaluated at each step to determine whether the deletion 
of uncertain responses would improve model performance. 
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beliefs and importances in a similar manner. While the re-

sults of their study found that the confidence factor added 

little, if any, to the performance of the model, this study 

retested the multiplicative form using uncertainty rather 

than confidence. The proposed model differs from the Harrell 

and Bennett study in two important ways. First, uncertainty 

was measured rather than respondent confidence which implies 

a combination of uncertainty and the personalistic trait of 

self-confidence. Secondly, uncertainty was measured by the 

Woodruff method rather than a discrete seven-point scale. 

Model 2 was suggested by the relatively strong pre-

dictive power of the "beliefs only" model. Most studies 

report little improvement in the model by including impor-

tance weights. A possible explanation of this result is that 

respondents may be incorporating importance into their be-

liefs ratings by spreading their ratings more on the most 

important attributes. For this reason, it may be that re-

spondent uncertainty is a better weighting system than at-

tribute importances. 

Model 3 combines the importance and uncertainty 

components to form one weight. Since the inclusion of both 

the importance and uncertainty components can be justified, 

Model 3 combines the two to form a general weight reflecting 

both components. Thus, Model 3 offers an alterantive method 

of combining all three components into the model. 
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Model 4 presents a different approach to using the 

uncertainty component. Model 4 is essentially the adequacy-

importance model with uncertainty used to remove brand-

attribute ratings in a stepwise procedure. The model first 

used all five brand-attribute combinations for each brand 

(this is the same as Model 5). Next, the respondent's most 

uncertain brand-attribute combination was eliminated for 

each brand (leaving a total of four combinations for each 

brand). This procedure was repeated until only the most 

certain brand-attributes rating remained. The model was 

evaluated at each step to see if its predictive perform-

ance increased as uncertain ratings were eliminated. 

The five models were tested by procedures similar 

to those used to test the third hypothesis. That is, the 

predictive power of the raodels was raeasured by the correla-

tion between the respondent's preference ranking of brands 

and the predicted ranking. Thus, five correlation coeffi-

cients were computed for each individual, one for each model 

These data were used to form five distributions of correla-

tion coefficients that were tested by Friedman's two-way 

analysis of variance. The hypothesis may be stated as: 

H 4 There is no significant difference in the 
o 

correlation coefficients generated by the 

five models. 

Following the testing of the hypothesis, the same 

procedure was followed using the other one-half of the 
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control group respondents. For validation purposes the 

results of the two groups were compared by ranking the 

models according to predictive power. 

The four basic hypotheses and corresponding sta-

tistical tests are sumraarized in Table 3. 

TABLE 3 

HYPOTHESES TO BE TESTED, STATISTICAL TESTS, 
AND STUDY GROUPS USED 

Hypotheses Groups 
Statistical 

Tests 

"o^-

H 2 
o 

There is no difference in the 
level of respondent uncer-
tainty across three brand 
categories 

There is no difference in 
the average uncertainty 
levels of the control and 
experimental 

Control #1 
and 

Control #2 

Control (1 & 2) 
vs. 

Experimental 

Friedman's 
Analysis of 
Variance 

"t-test" 

H 3 
o 

H 4 
o 

There is no difference in 
the average correlation 
coefficients of the con-
trol and experimental 
groups. 

There is no difference in 
the correlation coeffi-
cients generated by the 
five models. 

Control (1 & 2) 
vs. 

Experimental 

Control #1 and 
retested on 
Control #2 

"t-test" 

Friedman's 
Analysis of 
Variance 



CHAPTER IV 

ANALYSIS OF THE DATA 

The analysis presented below consists of three 

separate parts. First, the demographic and product usage 

characteristics of the study groups are reported and com-

pared. This section will also report the mean adequacy-

importance attitude score for each brand used in the study. 

In addition, the average importance score will be reported 

for each of the five product attributes used to evaluate 

the brands. Secondly, respondent uncertainty is examined. 

In this section, the average level of respondent uncertainty 

concerning brand-attribute evaluations is reported as well 

as the results of the testing of hypotheses 1 and 2. Fi-

nally, the impact of respondent uncertainty on attitude 

raodels will be exarained. This section will consist of a 

discussion of the analytical procedures used to test hypo-

theses 3 and 4 as well as the statistical results of the 

tests. 

Demographic data 

The first step in the analysis of the data was to 

examine the deroographic and product usage data by respon-

dent groups. Tables 4 and 5 present the demographic and 

78 



79 

TABLE 4 

DEMOGRAPHIC INFORMATION FOR RESPONDENTS 
BY GROUP ASSIGNMENTS 

Demographic 
Characteristics 

Percentage Male 

Percentage Female 

Average Family 
Size 

Average Years of 
Education 

Experimental 
Group-'-

46 

54 

2.9 

14.9 

Control 
Group I^ 

42 

58 

3.2 

14.2 

Control 
Group II^ 

48 

52 

3.0 

14.7 

All 
Groups 

45 

55 

3.0 

14.6 

Percentage in Age 
Categories 
25 years of less 
26 - 34 years 
35 - 44 years 
45 - 54 years 
55 years or more 

Percentage in In-
come Categories 
Less than $5,000 
$5,000 - $9,999 
$10,000 - $14,999 
$15,000 - $19,000 
$20,000 - $29,000 
$30,000 or more 

45 
32 
9 
4 
9 

7 
22 
18 
27 
18 
4 

39 
23 
18 
12 
8 

43 
27 
14 
9 
7 

42 
27 
14 
8 
8 

2 
15 
22 
22 
21 
16 

6 
13 
24 
17 
24 
15 

^The experimental group contained 89 subjects. 
2control Group I contained 87 subjects. 
3control Group II contained 86 subjects. 

5 
17 
21 
22 
21 
12 

product usage characteristics of the respondents that par-

ticipated in the study. Table 4 shows that demographically 

the three study groups were quite similar. 
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TABLE 5 

PRODUCT USAGE INFORMATION FOR RESPONDENTS BY GROUP 
ASSIGNMENTS (DATA EXPRESSED IN PERCENTAGES) 

Product Usage 
Characteristics 

Experimental 
Group-'-

Control 
Group I' 

Control 
Group II 

Al l 
Groups 

Product 
Categ 
Less 
6 mos 
1 - 3 
3 - 5 

Experience 
ories 
than 6 mos. 
.. to 1 y 
l years 
> years 

5 - 1 0 years 

r. 

10 years or more 

L'sage Frequency 
Categories 
More 

a 
Once 
Once 

3 
Once 
Once 

3 
Less 

than once 
day 
a day 
every 2 
days 
a week 
every 2 
weeks 
of ten 

or 

or 

7 
3 
6 
11 
20 
53 

17 
24 

15 
9 

9 
27 

5 
0 
8 
8 
15 
64 

9 
34 

16 
3 

9 
28 

6 
0 
5 
8 
27 
55 

12 
29 

19 
2 

5 
34 

6 
1 
6 
9 
21 
57 

12 
29 

16 
5 

5 
29 

•'•The experimental group contained 89 respondents . 
^Control Group I contained 87 respondents . 
^Control Group I I contained 86 respondents . 

The only noteworthy di f ferences between the study 

groups were found in the age and income c a t e g o r i e s . The ex-

perimental group contained a l a rge r percentage of respondents 

t h i r t y - f o u r years of age or l e s s (76.4%). The cont ro l groups 

had only 65.9% of the respondents in the same category. The 

c ther d i f fe rence was found in the percentage of respondents 

t h a t earned $30,000 or more yea r ly . The experimental group 
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had only 4.5% in the highest income category while 15.6% 

of the control group respondents reported earning $30,000 

or more annually. 

Since attitude researchers have found little asso-

ciation between respondent attitudes and deraographic char-

acteristics, the deraographic and product usage data of the 

three groups were considered close enough for valid corapari-

sons between groups. The rainor differences noted should 

not have significantly altered the results of the experi-

raent. 

Table 6 shows the average attitude score for each 

of the five brands used in the study. One notable differ-

ence existed between the control groups and the experimental 

group. While the two control groups had an identical prefer-

ence ranking of the brands, the experiraental group's aver-

age ranking of the brands showed a different pattern of 

preferences. 

Table 7 reports the degree of importance respon-

dents attached to each of the five product attributes used 

in the study. These were no major differences noted across 

the three groups. The importance rankings of the attri-

butes for the two control groups were the same, and the 

experiraental group only varied by the reversal of the 

second and third ranked attributes. 
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TABLE 6 

MEAN ATTITUDE SCORES AND RANKING FOR FIVE BRANDS 
OF ^OUTHWASH BY STUDY GROUP 

Control Group I Control Group II Experimental Group 
Brand Attitude Score/Rank Attitude Score/Rank Attitude Score/Rank 

Cepacol 

Lavoris 

Listerine 

Micrin 
Plus 

Scope 

85.97 

71.82 

89.11 

86.03 

77.55 

2 

5 

1 

3 

4 

88.07 

69.32 

92.62 

87.85 

80.74 

2 

5 

1 

3 

4 

76.65 

84.27 

81.15 

88.86 

84.88 

5 

3 

4 

1 

2 

TABLE 7 

THE MEAN IMPORTANCE AND RANKING OF FIVE PRODUCT 
ATTRIBUTES OF BRANDS OF MOUTHWASH 

BY STUDY GROUP 

Product Control Group I Control Group II Experimental Group 
Attributes Importance Means/Rank Importance Means/Rank Importance Means/Rank 

Taste/ 
Flavor 

Color 

Effective-
ness 

Price 

Germ Kill-
ing 
Strength 

4.94 

2.93 

5.47 

4.44 

5.16 

3 

5 

1 

4 

2 

4.74 

2.83 

5.70 

4.65 

5.41 

3 

5 

1 

4 

2 

5.06 

3.04 

5.48 

4.08 

4.90 

2 

5 

1 

4 

3 
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Respondent uncertainty 

As reported in Chapter III, respondent uncertainty 

of brand-attribute corabinations was deterrained by a method 

developed by Robert Woodruff. This method essentially uses 

the variance of a derived discrete probability distribution 

to represent the degree of uncertainty felt by a respondent 

toward his evaluation of a brand-attribute corabination. 

Since there were 262 respondents each evaluating 25 brand-

attribute combinations, there were 6,550 total measures of 

respondent uncertainty to calculate. 

Once the 6,550 brand-attribute evaluations (probabil-

ity distributions) were analyzed, the variances were in-

versely transformed such that the uncertainty scores ranged 

from 1 through 6, with higher scores reflecting greater cer-

tainty. The transformation was accoraplished by the follow-

inq forraula. 

Uijk = 7 -
X. ., - X 

ijk •*• ̂  • ̂  , where 

U-., = uncertainty score for respondent k for 
1 jk 

brand j on attribute i, 

S.., = variance of derived probability distribu-
1 jk 

tion corresponding to brand j and attri-

bute i for respondent k, 

X = raean variance for all brand-attribute prob-

ability distributions. 
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S = standard deviation of all brand-attri-

bute variances. 

The above transformation was necessary to insure 

that respondent uncertainty would have the same weight as 

belief and iraportance components used in the proposed at-

titude raodels tested in hypothesis 4. The transformation 

is raonotonic and merely insures that uncertainty scores 

will range frora 1 to 6 as do the other coraponents of the 

raodels. 

When all 6,550 uncertainty scores were analyzed, 

it was found that respondents used the entire raeasureraent 

scale. The uncertainty scores ranged frora 1 to 6 with an 

overall mean of 4.058. 

The next goal of the study was to find out whether 

the level of uncertainty expressed by respondents was the 

same for three important categories of brands. The three 

brand categories were those brands that the respondent: 

(1) considered acceptable for purchase, (2) considered un-

acceptable for purchase, and (3) was unable to categorize 

as either acceptable or unacceptable. The question was 

posed in the forms of hypothesis 1 which states: 

H 1 There is no significant difference in the 
o 

level of respondent uncertainty across the 

three brand categories. 

The first step in the analytical procedure was to 

compute three mean uncertainty scores for control respondents 
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that utilized all three brand categories. A mean brand-

attribute uncertainty score was computed for each of the 

three brand groups. The results of these calculations pro-

vided three matched distributions of mean uncertainty scores 

one for each category. The hypothesis was then tested by 

employing Friedman's two way analysis of variance by rank 

test. 

Friedman's test is based upon the calculation of 

a chi-square statistic which can be compared to a critical 

value of chi-square to deterraine whether or not there is 

a significant difference between the distributions. The 

chi-square statistic is coraputed by the following forraula: 

.2 
X' 

NK 
12 p + T2 + T H -
(K+1) L^ 2 3J 

3N (K+1) , where 

N = number of paired observations, 

K = number of distributions, and 

T^ 2 3 ~ suramation of the rankings for distributions 

1, 2, and 3; 

d.f. = k-1 degrees of freedom (69, p. 425). 

When the appropriate parameters were inserted into 

the formula, the computed chi-square statistic was 11.54. 

Since this statistic was greater than the critical value 

of chi-square at the .005 level of significance (10.6 for 

2 degrees of freedom), hypothesis 1 was rejected. Thus, 

there was a significant difference in the level of respon-

dent uncertainty across the three brand categories. The 
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level of uncertainty was significantly higher for those 

brands the respondent was unable to categorize as either ac-

ceptable or unacceptable. The mean uncertainty scores are 

presented for the three brand categories in Table 8. 

Another important objective of the study was to de-

terraine whether or not recent product experience influences 

the level of uncertainty felt by the respondent. Hypothe-

sis 2 states: 

H 2. There is no significant difference between the o 

raean respondent uncertainty levels of the ex-

periraental and control groups. 

The initial step in testing hypothesis 2 was to 

calculate an overall index of uncertainty for each respon-

dent. This was done by summing the twenty-five uncertainty 

score for each subject. Next, mean uncertainty indices were 

coraputed for the experimental and control groups. The hypo-

thesis was then tested by employing a "t-test" to deterraine 

whether or not there was a significant difference between 

the two raeans. The formula used to compute "t" was: 

t = ^ — , where 

^E '̂ C 

X = raean for experimental group 
E 
X = mean for control group 

Sr. = standard deviation for experimental group 
E 
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^C ^ standard deviation for control group 

Ng = sample size for experimental group 

N^ = sample size for control group. 

The means for the experimental and control groups 

were 107.77 and 98.21 respectively. When tested at the 

.001 level of significance, hypothesis 2 was rejected. The 

computed "t" of 3.492 was larger than the critical "t" value 

of 3.291: thus, the control respondents did exhibit a 

higher level of uncertainty than did respondents assigned 

to the experimental group. 

TABLE 8 

MEAN UNCERTAINTY SCORES FOR THREE 
BRAND CATEGORIES^ 

Brand C a t e g o r i e s Mean U n c e r t a i n t y S c o r e s 

A c c e p t a b l e 4 . 0 4 0 

U n a c c e p t a b l e 3 .869 

Unab le t o C a t e g o r i z e 3 .456 

U n c e r t a i n t y s c o r e s r a n g e d from 1 t h r o u g h 6 , w i t h h i g h e r 
s c o r e s r e p r e s e n t i n g h i g h e r r e s p o n d e n t c e r t a i n t y . 

The impact of unce r t a in ty 
on a t t i t u d e models 

The next phase of the ana lys i s d e a l t with evalua t ing 

the impact of respondent uncer ta in ty on the bas ic adequacy-

importance a t t i t u d e model. The problem was approached by 

comparing the p r e d i c t i v e r e s u l t s achieved by the bas ic model 
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for both the experimental and control groups. The obj, 

tive of the test was to determine whether the predictiv, 

power of the model was different for two groups of subjects 

that deraonstrated significantly different levels of uncer-

tainty. The null hypothesis was stated as follows: 

H^3. There is no significant difference in the 

average coefficients of correlation generated 

frora the experiraental and control groups. 

The hypothesis was tested by a "t-test" between two 

sample raeans. However, in order to raeet the assumptions of 

the test, the coefficients of correlation for all subjects 

were transformed to Fisher's "Z" values before being aver-

aged. The "Z" transformation merely converts the asymmetric 

distribution of correlation coefficients to "Z" values 

which are normally distributed. The transformation was ac-

coraplished by the following standard formula: 

1 + Rho 
Z = i5 In 1 - Rho , where: 

Rho = the coefficient of correlation. 

bnce the transformation of all correlation coef-

ficients was accomplished, the mean "Z's" and standard devi-

ations were computed for both study groups. As shown in 

Table 9, there was a large difference between the mean "Z" 

values of the two groups and also the corresponding coef-

ficients of correlation. The results of the test showed 

that the two mean "Z" values were significantly different 

at the .001 level of significance. Thus, on the basis of 
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this test, hypothesis 3 was rejected. In this study, there 

was a large and statistically significant difference be-

tween the predictive results achieved by the basic model 

for the two study groups. The computed "t" value was 8.3. 

TABLE 9 

MEAN "Z" VALUES, COEFFICIENTS OF CORRELATION, AND 
STANDARD DEVIATIONS BY STUDY GROUP 

S t a t i s t i c s E x p e r i m e n t a l Group C o n t r o l Group 

Mean Z 1.175 .272 

Rho^ .827 .264 

S t a n d a r d D e v i a t i o n o f Z . 901 .682 

The Rho v a l u e s c o r r e s p o n d t o t h e mean "Z" v a l u e s . 

The l a s t o b j e c t i v e of the study was to compare four 

proposed models, a l l of which employed the uncertainty com-

ponent, to the bas ic adequacy-importance model. The purpose 

of the a n a l y s i s was to determine whether or not any of the 

proposed models would predict a respondent's rank order pref 

erence for brands more accurately than the bas ic model. 

Friedraan's two-way ana lys i s of variance by rank t e s t was 

used to t e s t the fo l lowing hypothesis: 

H 4 There i s no s i g n i f i c a n t d i f ference in the 
o 

c o r r e l a t i o n c o e f f i c i e n t s generated by the 

f i v e models. 
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Since Friedman's technique was used to test the 

hypothesis, Table 10 shows the basic parameter used to cora-

pute Friedman's chi-square statistic—the summations of the 

rankings of each raodel ("T" values). In the present con-

text, the higher the suramation of the rankings, the higher 

the predictive power of the model. Table 10 shows that 

for all study groups, the basic adequacy-importance model 

held the highest ranking. 

The two proposed models that showed the highest pre-

dictive power were the models that combined uncertainty with 

beliefs and importances in a multiplicative form (BxIxU) and 

the raodel that combined uncertainty and attribute importances 

into an overall weight for belief ratings (B (I + U)). The 

other two proposed models ranked no higher than third. 

The proposed model that displayed the weakest pre-

dictive performance was the model that combined belief and 

uncertainty ratings in a multiplicative form (B • U) . The 

model's predictive performance ranked no higher than fourth 

in any of the study groups. 

The next objective was to calculate Friedman's chi-

square statistic to determine whether or not the observed 

differences in the models were statistically significant. 

The following formula was used to compute the chi-square 

statistics of 2.4437 and 5.9372 for control groups I and 

II respectively. 
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12 ~~ 
T + T^ + T^ + T^ 
1 2 4 ̂  S 3N{K+1) 

When the computed chi-square statistics were com-

pared to the critical value of chi-square at the 0.1 level 

of significance and k-1 degrees of freedom (X̂  = 7.78), 

the results were not significant for either control group. 

Thus, hypothesis 4 was accepted at the 0.1 level of signifi-

cance. However, there was a significant difference among 

the predictive results achieved by the five models for the 

experimental group. The computed chi-square statistic, 

25.35, was statistically significant at the .005 level of 

significance. Thus, the adequacy-importance model performed 

significantly better than the proposed models for members of 

the experimental group. 

Next, the rankings of the models in the two control 

groups were evaluated. The purpose of the split control 

group design was to test the validity of the results achieved 

by the five models. Since the rankings of the predictive per-

formance of the models were very close across the three study 

groups, the results satisfied the test-retest validity test. 

As an additional validity check, the predictive re-

sult achieved by the adequacy-importance model for this study 

was compared to the results achieved in the Bass and Talarzyk 

study. Bass and Talarzyk reported that 48.8 per cent of the 

r.odel's rank order predictions were correct. The results 

of this study showed that 40.1 per cent of the total 
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predictions made by the model were correct. While there 

is a difference in the two predictive outcomes, the differ-

ence does not appear to be so large as to cast serious doubt 

on the findings of the study. A difference of this amount 

could be caused by one of a number of the unavoidable dif-

ferences in the two studies. These differences include: 

the procedure used to delete brands for which the respon-

dents lacked brand information, slight differences in meas-

urement scales, and the inclusion of a measurement of re-

spondent uncertainty in this study. 

Finally, the two proposed models that showed the 

highest predictive power were evaluated according to their 

predictive performance by rank. One of the basic findings 

reported in the literature that led to this study was the 

common shape of the curve that was formed when a model's 

performance was presented by rank as shown in Figures 1 

through 5. The low predictive power of all models for mid-

rated brands suggested the need to examine the impact of 

respondent uncertainty on attitude research. It was hypothe-

sized that one of the four proposed models that included the 

uncertainty component would improve upon the performance of 

the adequacy-importance model by increasing model performance 

for mid-rated brands. As shown in Figure 9, there is no 

ciscernable difference in the performance of the adequacy-

importance model and the two models that incorporate a meas-

urement of respondent uncertainty. All three models 
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displayed weaker predictive power for mid-rated brands than 

for the brands ranked first and last. 

c 
c 
•H 
P 
u 
•H 
o 
u 

p 
u 
(U 
u 
u 
o 
u 

o 
(U 
cr 
(B 
p 
c 
(U 
u 
V4 
(U 
a. 

50 

40 

30 

20 

B X I X U 

B X I 

Rank 

B(I+U) 

Fig. 9. Percentage of correct predictions by rank 



CHAPTER V 

SUMÍ^RY AND CONCLUSIONS 

The principal objective of this research was to 

gain a better understanding of the impact of respondent un-

certainty on attitude research. In addition, the research 

compared the predictive performance of the adequacy-importance 

model with four proposed models that included measures of 

respondent uncertainty. This chapter will first review the 

work that led to this research project, and then present the 

conclusions drawn from the study. These results will be 

compared with previous research findings and finally, sug-

cestions for future research will be presented. 

Summary 

Through an extensive review of the literature of 

attitude research and related topics, the weak predictive 

power of attitude models was found to be a problem of great 

concern to attitude researchers. Since attitude models are 

often evaluated on their ability to accurately reconstruct 

a respondent's rank order preference for brands in a product 

class, weak predictive performance raises a question con-

cerning the correctness of the specification of the model. 

95 



96 

As a result of this concern, a great deal of research has 

been directed at identifying key factors that influence 

the performance of attitude models. 

Some of the most heavily researched issues include: 

the methods used to generate salient product attributes, 

the number of attributes to include in the model, methods 

of discriminating between salient and non-salient attri-

butes, whether or not the inclusion of importance weights 

improves the performance of the model, and methods of meas-

uring attribute importances and brand beliefs. In addition, 

there have been a number of different model structures that 

have been proposed and researched. 

Perhaps the most researched attitude models are the 

linear compensatory models of the type originally proposed 

by Milton Rosenberg and Martin Fishbein. These models are 

based on the belief that an individual's attitude toward 

an object is a function of his beliefs about the object and 

the evaluative aspects of those beliefs. 

One of the most widely used linear compensatory 

attitude models in consumer behavior literature has been 

labeled the adequacy-importance model. The adequacy-

importance model postulates that a consumer's attitude to-

ward a product brand is governed by the consumer's beliefs 

about the ability of the brand to satisfy specific product 

attribute intensities he desires. The model may be stated 

as: 
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n 
^-ik - ^ B. ., I . whprfi ^^ i^l i:)k ik ' ̂ nere 

^jk " '̂ h® attitude score of brand j for respon-

dent k. 

^ijk " Respondent k's bolief concerning the extent 

to which brand j offers attribute i. 

Î ĵ  = The importance of attribute i to respon-

dent k in evaluating brands of a product 

class. 

A review of the predictive performance achieved by 

the adequacy-importance model showed that while the predic-

tive power of the model compared favorably to other model 

structures, the performance nevertheless seemed low. This 

finding led to a reexamination of the literature in hopes 

of identifying a possible cause for the weak predictive 

power achieved by attitude models in general. 

After closely examining the literature, it was found 

that all models displayed a weakness for correctly ranking 

mid-rated brands--brands the consumer neither preferred 

nor disliked. The literature also revealed that this phe-

nomenon was probably not the result of the typical research 

issues that had been shown to influence model performance, 

since the studies examined varied across all of these issues 

This finding, along with the beliefs held by such notable 

authors as George Day (36), Converse (30), and Bennett and 

Harrell (12) spawned the notion that respondent uncertainty 
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might have a significant impact on the performance of atti-

tude models. Thus, the study was designed to explore the 

effects of uncertainty on model performance. In addition, 

the study tested the predictive performance of four proposed 

models that directly incorporated a measurement of respon-

dent uncertainty. Specifically, the study was designed to 

answer the following questions: 

1. Do respondents experience uncertainty when 

evaluating brands of a product class according 

to product attributes? 

2. Does respondent uncertainty vary across groups 

of brands the consumer views as: "acceptable 

for purchase," "unacceptable for purchase," 

and "unable to categorize as either acceptable 

or unacceptable"? 

3. Is respondent uncertainty affected by recent 

product experience? 

4. Is the predictive power of the adequacy-impor-

tance model affected by using subjects who havo 

had recent product experience? 

5. Will the predictive power of the model increase 

if the model is modified to include measurements 

of respondent uncertainty? 

In order to experimentally manipulate the level of 

product experience of respondents, the study employed an 

"after only with split control group" design. 
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Subjects assigned to the experimental group were given five 

brands of mouthwash to use prior to responding to the ques-

tionnaire. Control group respondents were adult users of 

mouthwash, but they were not given the brands. Thus, the 

only difference between the two groups was the recent pro-

duct experience of experimental group respondents. 

Members of both groups were asked to respond to the 

same questionnaire v/hich was designed to determine: 

1. Rank order preference for brands of mouthwash. 

2. Evaluations of five brands of mouthwash ac-

cording to five salient attributes. 

3. The relative importance of each attribute to 

the respondent. 

4. The uncertainty felt by the respondent for each 

brand-attribute evaluation. 

5. Basic demographic and product usage information. 

The results of the experiment were used to answer the basic 

questions raised by the study. 

Conclusions 

The findings of the study showed that respondents 

experience a wide range of uncertainty levels when evalu-

ating brands on salient product attributes. The 6,550 brand-

attribute evaluations made by the 262 study respondents showed 

the degree of certainty ranged from absolute uncertainty to 

absolute certainty and all degrees of uncertainty between 
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the two extremes. The mean uncertainty score for a brand-

attribute evaluation was 4.06 on a scale from 1 to 6. 

Respondent uncertainty was also found to vary across 

brands the consumer grouped as: acceptable for purchase, 

unacceptable for purchase, and unable to categorize as 

either acceptable or unacceptable. The findings of the study 

showed that respondents felt significantly more uncertain 

of their evaluations concerning brands they were unable to 

categorize. Subjects showed the highest certainty for their 

evaluations of acceptable brands with slightly lower cer-

tainty for unacceptable brands. 

This finding offered some support to the possibility 

that attitude models perform poorly for mid-rated brands 

because respondents possess less product knowledge for these 

brands, and thus, are more uncertain of their evaluations. 

If this finding is substantiated in future research, the 

brand categorization scheme may prove to be a useful method 

of identifying those brands individuals are unable to eval-

uate due to lack of brand knowledge. The brand categoriza-

tion format may prove to be superior to direct questioning 

methods in which the respondent is asked to delete those 

brands with which he is "unfamiliar." Since the term, "un-

familiar brands," may have different meanings to different 

rospondents, the brand categorization scheme used in this 

study may offer a viable alternative to the direct question-

ing method. 
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The findings of the study also showed that product 

experience affects the level of respondent uncertainty. 

The experimental group, which was given the five brands of 

mouthwash to use prior to completing the questionnaire, 

was significantly more certain of their evaluations of the 

brands. This finding has important implications for market-

ing practitioners. It points out the importance of market-

ing programs designed to encourage the consumer to try a 

brand. Promotional tactics that may lead the consumer to 

the trial stage (e.g., distributing samples and cents off 

coupons) may be important tools in lowering respondent brand 

uncertainty. These tactics may be even more critical for 

low unit-value items with which the consumer has low in-

volvement. For these products, there is little motivation 

for the consumer to reduce his brand uncertainty by other 

means. Uncertainty reduction processes such as: careful 

attention to advertising messages, comparison shopping, and 

questioning of reference group members, are not likely due 

to the lack of importance of the product class to the con-

sumer. 

One indication of the importance of marketing tactics 

designed to move the consumer into the trial stage of the 

adoption process may be found in Table 6. After using all 

tive brands of mouthwash, subjects in the experimental group 

displayed a preference ranking of brands that was signifi-

cantly different than either control group. Of particular 
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interest was the ranking of the brand, Micrin Plus. While 

both control groups ranked the brand third, the experimen-

tal group rated it as the top brand even though only 30 

per cent of the respondents had used the brand prior to the 

study. 

The study also showed that the adequacy-importance 

model is significantly affected by respondent uncertainty. 

The predictive performance of the model was much weaker for 

the high uncertainty group (control group) than for the low 

uncertainty study group. As measured by the average coeffi-

cient of correlation, the predictive power of the model 

varied from .26 for the control group to .83 for the experi-

mental group. This finding has two important implications 

for attitude researchers. First, it seems important that 

researchers develop and test methods of measuring the aver-

age level of uncertainty present among respondents. This 

general index of respondent uncertainty could then be re-

ported along with the other findings of a study. Perhaps this 

index of respondent uncertainty would add an important di-

mension that would be helpful in comparing the results of 

attitude studies. Secondly, the finding suggests the need 

for attitude researchers to devote more attention to guide-

lines governing the selection and qualification of respon-

cents. The large difference in the predictive performance 

of the model for the two study groups clearly demonstrates 

the importance of consumer product knowledge. 
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The final observations emanate from the test com-

paring the predictive power of the adequacy-importance 

model with four proposed models that incorporated the un-

certainty component. The study findings show that the 

adequacy-importance model demonstrated the highest predic-

tive performance across all three study groups. While the 

differences were not statistically significant in the two 

control groups at the .1 level, there was a significant dif-

ference in the experimental group at the .001 level. These 

findings suggest that either (1) uncertainty is not a com-

ponent of the consumer's cognitive algebra process or (2) 

uncertainty is a component of the consumer's information 

processing procedure, but it is combined with the other com-

ponents in a different algebraic form than those represented 

in the four proposed models. 

The fact that the difference between models was not 

significant for the control groups and was significant within 

the experimental group clearly demonstrates the superiority 

of the basic adequacy-importance model. For highly uncer-

tain respondents, there were only minor differences noted 

aniong the performances of the models. However, for respon-

dents with higher certainty, the uncertainty component ad-

versely affected the performance of the proposed models. 

The adequacy-importance model predicted a consumer's rank 

order preference for brands significantly better than the 

models incorporating the uncertainty component. Thus, it 
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seems the findings of this study are similar to the conclu-

sions reached by Harrell and Bennett (30). They found that 

when confidence was combined in a multiplicative form with 

the belief and importance components, the model did not im-

prove upon the basic adequacy-importance model. However, 

when respondents were grouped into high and low confidence 

qroups, the basic model performed better for the group with 

higher confidence. This same conclusion seems to be true 

with regard to uncertainty as used in this study. Thus, it 

appears that uncertainty acts as a moderator variable. That 

is, the basic model is more accurate for those individuals 

who are more certain of their evaluations. 

Limitations of the study and sug-
gestions for future research 

A basic limitation of this study stems from the non-

probability sampling approach that was employed. A conven-

ience sample was used to insure the cooperation of qualified 

respondents. It was felt that the experimental nature of 

the study precluded the use of probability sampling methods. 

As a result, the findings of the study cannot be inferred 

to be true for a larger population. 

Due to the additional limitations of time and fi-

nances, this study was only able to examine a small number 

of research questions concerning the role of uncertainty 

in attitude research. The findings of this study suggest 
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the need for research directed at answering the following 

basic questions: 

1. How should attitude researchers qualify 

respondents that participate in attitude 

research? 

2. How should attitude researchers go about iden-

tifying brands the consumer should not eval-

uate due to the lack of brand information? 

3. What relationship exists between specific 

marketing tactics, the reduction of respon-

dent uncertainty, and attitude change? 

4. Is there a way for respondent uncertainty to 

be incorporated directly into attitude models? 

The first question seems critically important for 

future attitude research. Research directed at comparing 

model performance for groups of subjects that have vary-

ing levels of product experience and knowledge should pro-

vide insight into the problem of qualifying respondents. 

Closely related to this problem is the dilemma of determin-

ing which brands a qualified subject is capable of eval-

uatinq. A study designed to compare the direct questioning 

method with other methods such as the brand categorization 

scheme used in this study seems to be needed. 

Another potentially fruitful study would be aimed 

at determining the impact of various marketing tactics in 

reducing respondent uncertainty and producing changes in 
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attitude. The study could be conducted over time, where 

the respondents' attitudes and uncertainty toward brands 

would be measured several times as additional brand in-

formation was received. The study should provide marketing 

practitioners with valuable information concerning the un-

certainty reducing potential of various forms of media ad-

vertising, the distribution of samnles, etc. Additionally, 

the study should shed some light on the relationship between 

changes in respondent uncertainty and attitude formation. 

The final suggestion for research deals with the in-

corporation of a measurement of respondent uncertainty into 

attitude models. Since this study found that uncertainty 

had a major influence on the performance of the adequacy-

importance model, it seems worthwhile to investigate other 

possible algebraic forms of including the uncertainty com-

ponent in attitude models. 
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TO: THE RESPONDENT 

SUBJECT: INSTRUCTIONS FOR USING THE MOUTHWASH 

The purpose of thia research is to obtain useful information about how 
conaumers evaluate brands of products they buy. Your participation in 
this project will help researchers gain a better understanding of how 
consumers evaluate brands of mouthwash. Your identity will reaain 
anonymous throughout the research project. 

When you receive this letter, you will be given five brands of mouth-
wash. We would like for you to use one brand per day in the saae way 
you nomally use mouthwash. You may use a brand 1, 2 or more tlaes 
during the day; however, the next day you should use another brand. 
This procedure is repeated for five days (one brand per day) until you 
have sampled all five brands. 

You will find two stickers on each bottle. One sticker ahows tha prica 
of the brand, and the other has a nunber that ranges froa 1 to 5. You 
should use the brands in numerical order; starting on the first day with 
the bottle marked "1" and ending on the fifth day with bottie nuatber "S". 

After you have compieted the five-day usage period, you are asked to c( 
to the basement of St. Luke's Methodist Church (corner of Memphis and 45th) 
to fill out a questionnaire dealing with how you evaluate the brands of 
mouthwash. You may choose any one of three nights to fill out the ques-
tionnaire. Uowever, the night you choose deteniines the day you should 
start using the mouthwash. The following schedule will allow five days 
between the tlme you start bottle #1 and the evening you choose to fill 
out the questionnaire. If you choose to complete the questionnaire on 
the evening of: 

Wednesday» May 12, then start bottle #1 on May 7 
Thursday, May 13, then start bottle #1 on May 8 
Friday, May 14, then start bottle #1 on May 9 

The meetings wilX be held at 7:30 p.m. on all threc nights. If you have 
any questions, please call Larry Patterson at either 742-1315 (Office) 
or 797-7611 (Home). 

Thank you very much for participating in this rescarch program. We are 
confident the experience will be an enjoyable one for you. 

SÍQcerely, 

Dr. James Wilcox 

ry Patterson 
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NAME: 

TO THE RESPONDENT: 

The purpose of this questionnaire is to obtain important and useful 
information about how consumers evaluate brands of products they buy. 
Today, we are interested in your feelings about five popular brands 
of mouthwash. Your identity wíll remain anonymous. 

The questionnaire consists of four short sections. You will be given 
instructions on how to complete Part I. The remainder of the ques-
tionnaire is self-explanatory. It is important that you answer each 
question by indicating your true feelings; there are no right or 
wrong answers. Take as much time as you need on each question. 
Accuracy is important and speed is not. 

After you have completed the entire questionnaire, please go back and 
check each page to make sure you have answered all questions. If you 
should have any questions while you are filling out the questionnaire, 
raise your hand and someone will come to assist you. 

Thank you very much for your time and cooperation. 

Sincerely, 

Dr. James Wilcox 

Mr. Larry Patterson 
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I. This section of the guestionnaire asks you to (1) evaluate five 
brands of mouthwash according to five product characteristics, and 
(2) to express how certain you are of your evaluations. 

First, you are asked to place an "X" on the scale at the point which 
best represents your evaluation of the brand on that characteristic. 
In the following example, the respondent felt that a rating of 4 best 
reflected his feelings about the flavor of Crest toothpaste. That is, 
he felt the taste of Crest was slightly above average. 

Example 

Flavor of 
Crest _=x 

1 l^ 2 2̂5 3 3ií 4 4Í5 5 5Î5 6 
Poor Fair Average Good Excellent 

Next, we would like to know how certain you are of your evaluations. 
Since you have probably had more experience with some brands than others, 
the certainty of your ratings may vary from one guestion to another. 
You are asked to show the degree of certainty you feel for your ratings 
by the following method: 

1. Designate a range of ratings that might possibly be true. 
In the continuing example, the respondent thought that 4 was 
the best answer, but because it had been a while since he 
had used Crest, he was not absolutely certain of his rating 
of its taste. Therefore, he showed that the true rating of 
the taste of Crest might be as low as 2h or as high as 5*5. 

Flavor of 
Crest : : J : : : yC: : : i 

1 1*5 2 I 2*5 3 3*5 4 4*5 5 5*5 ' 6 6 
Poor Fair Average Good Excellent 

2. Place the number 100 over the most likely rating (the X) 
and assign points to the other possible ratings within the 
designated range. The number of points you assign to a 
rating should reflect your feelings concerning the likelihood 
that the rating could be true. In the example, the respon-
dent felt that 4*5 was about half as likely as 4 so he assigned 
the rating 50 points. He felt that 3*5 was more likely than 
4*5 but not quite as likely as 4, so he assigned 80 points to 
the rating 3*5. He assigned numbers to the other possible 
ratings in the designated range in the same way--by comparing 
each possible rating to the best rating and assigning points 
accordingly (i.e., he felt that the ratings of 2*5 and 5*5 
both had a slight chance of being true so he assigned each 10 
points). The number of points assigned do not have to total 
any particular number. 
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Example 

100 
80 

40 

10 

Flavor of 
Crest 

1 1*5 2 
Poor 

2*5 3*5 4 

50 

30 

10 

4^ 5*5 
Fair Average Good Excellent 

3. If you are absolutely certain of your evaluation, simply 
place 100 above the best answer as shown below. 

100 
Flavor of 
Crest 

1 1̂5 
Poor 

2 2*5 3 3*5 
Fair Average 

1 4 1 4*5 5 5*5 6 
Good Excellent 

4. If you are absolutely uncertain of your answer, assign 
100 points to every point on the scale. To save time you 
may place 100 over the best answer and draw two lines that 
extend from the 100 to the ends of the scale as shown below, 

Flavor of 
Crest 

100 

3*5 4 4*5 5 1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 

As another example, consider the following answer: 

100 

60 

Flavor of 
Crest 

20 

l^ Ih 
Poor 

2*5 3 3H 4 4h 5 5h e 
Fair Average Good Excellent 
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In this example, the respondent felt that a rating of 2 best 
represented his feelings about the flavor of Crest (he thought the 
flavor of Crest was slightly less than fair). He indicated that he 
was not absolutely certain of the rating by showing that ratings 1*5 
and 1 could possibly be true (although neither was as likely as 2). 

To make sure everyone understands the procedures, we will now 
work through a short practice exercise. If you have any questions, 
raise your hand and someone will come to assist you. 

attribute: 
Please evaluate GLEEM toothpaste on the following product 

Taste 
1 l^ 2 2*5 3 3*5 4 4*5 5 5*5 6 

Poor Fair Average Good Excellent 

Please evaluate CEPACOL on the following characteristics 

Taste/ 
Flavor 

1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 

Color 
1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 

Poor Fair Average Good Excellent 

Effec-
tiveness 

Price 

1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 

1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 

Germ Kill-
ing 
Strength 

1 1»5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 
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Please evaluate LAVORIS on the following characteristics 

Taste/ 

Flavor : : : : : • • . . . 

1 1*5 ~2 2h ~3 3^ ~4 4h ~5 5*̂  ~6~ 
Poor Fair Average Good Excellent 

Color : 
• • • • . • . : : 

1 l^ 2 2*5 3 3*5 4 ~4S ~5 5S ~6~ 
Poor Fair Average Good Excellent 

Effec-
tiveness : : : : : : ; ; . . 

1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 

Price : : : : : : : : : : 
1 1*5 ~2 2h ~3 3*r "i" Ih 5 5h ~6~ 
Poor Fair Average Good Excellent 

Germ Kill-
ing 
Strength : : : : : : : : : : 

1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 

Please evaluate LISTERINE on the following characteristics 

Taste/ 
Flavor : : : : : : : : : : 

1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 

Color • • • 
1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 

Poor Fair Average Good Excellent 
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Effec-
tiveness : : : : • . . . . . 

1 lh~2 2*7^ 3h ~r ~4h~5 5*7 ~6~ 
Poor Fair Average Good Excellent 

Price : 
• • • • • . : : : 

1 IS 2 2*5 3 3*5 4 4*5 5 ~5h ~ 6 ~ 
Poor Fair Average Good Excellent 

Germ Kill-
ing 
Strength : : : : : : : : . . 

1 IS 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 

Please evaluate MICRIN PLUS on the following characteristics; 

Taste/ 
Flavor : : : : : : : : : : 

1 1*5 2 2*5 3 3*5 4 ~4h ~5 5*7 ~ 6 ~ 
Poor Fair Average Good Excellent 

Color : : : : : : : : : : 
1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 

Poor Fair Average Good Excellent 

Effec-
tiveness : : : : : : : : : : 

1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 

Price : : : : : : : : : ' 
1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 

Poor Fair Average Good Excellent 

Germ Kill-
ing 
Strength : : : : : : : : : : 

1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 
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Please evaluate SCOPE on the following characteristi cs 

Taste/ 
Flavor 

1 l^ 2 2*5 3 3*5 4 4*5 5 5S 6 
Poor Fair Average Good Excellent 

Color 

1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 

Effec-
tiveness 

1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 

Price 
1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 

Poor Fair Average Good Excellent 

Germ Kill-
ing 
Strength 

1 1*5 2 2*5 3 3*5 4 4*5 5 5*5 6 
Poor Fair Average Good Excellent 

II. Many people feel that there are several important product 
characteristics that should be considered when choosing a brand of 
mouthwash; however, most people do not agree on the relative im-
portance of each. We would like to know how important each of the 
following product characteristics are tô  you in evaluating brands 
of mouthwash. Please check (v̂ ) your answers. 

Taste/ 
Flavor 

not very 
important 

very 
important 

Color not very 
important 

very 
important 
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Effec-
tiveness 

not very 
important 

very 
important 

Price not very 
important 

Germ Kill-
ing not very 
Strength important 

1 2 3 4 5 6 

1 2 3 4 5 6 

very 
important 

very 
important 

III. 1. Now we would like you to rate the brands of mouthwash by 
placing them into three different groups. The three categories are 
labeled "acceptable," "unacceptable," and "don't know." 

(a) . Place an (A) next to those brands you would consider 
"acceptable," for your next purchase. 

(b) . Place a (U) next to those brands you would consider 
"unacceptable," for your next purchase. 

(c). Place a (D) next to those you "don't know" whether 
you would consider acceptcible or unacceptable for 
your next purchase. 

) Cepacol 

Lavoris 

) Listerine 

) Micrin Plus 

) Scope 

2. Please rank the five brands (1-5) in order of your prefer-

ence, from most preferred to least preferred. (Most preferred is 

ranked #1.) 

Brand Rank 

Cepacol 

Lavoris 

( ) 

( ) 
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Listerine 

Micrin Plus 

Scope 

( ) 

( ) 

( ) 

3. Please check (\/) those brands that you have actually used 
at one time or another prior to this study. 

Cepacol ( ) 

Lavoris 

Listerine 

Micrin Plus 

Scope 

( 

( 

( 

( 

) 

) 

) 

) 

4. On the average, how often do you use mouthwash? 

) more than once a day 

) once a day 

) once every two or three days 

) once a week 

) once every two or three weeks 

) less often 

5. Approximately, how long have you used mouthwash? 

) less than 6 months 

) 6 months to a year 

) 1 to 3 years 

) 3 to 5 years 

) 5 to 10 years 

) more than 10 years 
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IV. This section of the questionnaire asks you to provide some infor-
mation about yourself. This information is needed in order for us to 
classify answers according to groups (i.e., age groups, income groups, 
etc.) 

1. Sex Male or Female (circle one) 

2. In which age category do you fall? 

( ) 25 years old or younger 

( ) 26 to 34 years of age 

( ) 35 to 44 years of age 

( ) 45 to 54 years of age 

( ) 55 years old or older 

3. What is the approximate annual income of your family? 

( ) less than $5,000 

( ) $5,000 - $9,999 

( ) $10,000 - $14,999 

( ) $15,000 - $19,999 

( ) $20,000 - $29,999 

( ) $30,000 and above 

4. How many years of education have you completed? 

5. Besides yourself, how many other persons are there 

presently living in your household? 

( ) none ( > three ( ) six 

( ) one ( ) four ( ) seven 

( ) two ( ) five ( ) ̂ ig^^ 
^ or more 






